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Absolute rate constants for reactions of aliphatic carbon-centered radicals in aqueous 
solutions have been compiled and evaluated from the literature. Rate constants are 
included for reactions of radicals with inorganic and organic compounds and for decay by 
radical-radical reactions. The radicals were generated by radiolysis, photolysis, or other 
techniques, and their rate constants were determined generally by kinetic spectrophotome­
try. The tables include data for over 2,500 reactions of 373 radicals from 740 literature 
references. © 1996 American Institute of Physics and American Chemical Society. 
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1. Introduction 

Alkyl radicals and substituted alkyl radicals are important 
reactive intermediates formed in certain reductions and oxi­
dations of organic and biological materials. Because of their 
importance in biological systems, in atmospheric reactions, 
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and in industrial processes, they have been the topic of nu­
merous investigations. Earlier studies have been discussed in 
several reviews l ,2 and the kinetic results were summarized in 
several compilations.3,4 Many direct measurements of abso­
lute rate constants for reactions of carbon-centered radicals 
in solution have been reported. The present compilation is 
intended to evaluate the available rate constants in aqueous 
solution and to present them in a concise and readily acces­
sible form. The tables include over 2,500 reactions of 373 
radicals, compiled from 740 literature references. The data 
presented here are also included in the NDRLINIST Solution 
Kinetics Database.5 A brief description of the methods of 
production of the radicals and of determination of their rate 
constants, as well as the general patterns of radical reactions, 
are given below. 

2. Production of Aliphatic Carbon­
Centered Radicals 

2.1. Radiolysis 

Alkyl and substituted alkyl radicals are produced in irra­
diated aqueous solutions by the reactions of e ~, H', or 'OH 
radicals with various organiC compounds. If theOH radical 
is to be used, the solutions typically contain N20 to convert 
the e~ into 'OH, thus increasing the yield of the desired 
alkyl radical and reducing possible complications arising 
from other reactions of the electron. 

H20"""e~+H'+'OH+H2+H202' (1) 

e~ +N20-+N2+OH- +'OH. (2) 

If the hydrated electron is to be used to produce the desired 
alkyl radical, the 'OH radical cannot be converted readily to 
the hydrated electron, but often can be converted to a reduc­
ing radical capable of producing more of the desired alkyl 
radical. Otherwise, if the 'OH is scavenged by an additive to 
form a nonreducing radical, the, secondary products arising 
from the 'OH must be taken into account in the kinetic analy­
sis. 

(a) Many alkyl radicals have been formed by hydrogen 
abstraction from a solute upon reaction with 'OH and H'. 

'OH+RH-+H20+R', 

H·+RH-+H2+R'· 

(3) 

(4) 

This can result in a mixture of several alkyl radicals, depend­
ing upon the structure of the solute and the selectivity of the 
reacting radicals. The 'OH radical is very nonselective and is 
used primarily to produce radicals from simple precursors, 
for example methanol, acetone or acetonitrile, each of which 
produces only one alkyl radical. For 2-propanol, which is 
slightly more complex, 86% of the alkyl radicals will be 
secondary while 13% will be primary. When 'OH is allowed 
to react with precursors containing unsaturated bonds or aro­
matic moieties, the situation may be even more complex, 
with the formation of OH-adduct radicals along with radicals 
f'ormed by abstraction. Rate constants for a large number of 
hydroxyl radical reactions are summarized in a recent 
cOlllpi lation6 and in the Solution Kinetics Database.5 Hydro-
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gen atoms are somewhat Illore selective than 'OH radicals in 
their reaction at different sites of' a solute molecule, but be­
cause of their lower yield in the radiolysis of water they have 
a smaller contribution to the total yield or radicals. 

(b) Certain carbon-centered rad ica 1 s were produced by the 
addition of H' or 'OH to unsaturated aliphatic compounds. 

'OH+R2C=CR2---o-Ri::QOH)R2, (5) 

H·+R2C=CRz-4R/;CHR2. (6) 

This method was used in a limited number of cases and 
suffers from two restrictions: (1) to produce a single radical 
the compound has to be symmetric about the double bond, 
and (2) if the molecule contains reactive sites such as allylic 
or doubly allylic, hydrogen abstraction may occur with a 
substantial yield to form a different radical. Reaction of 'OH 
with a triple bond forms a hydroxyvinyl radical which 
isomerizes to an oxoalkyl radical. 

(c) Many simple alkyl radicals can be formed by the reac­
tion of 'OH with alkyl sulfoxides via an addition! 
fragmentation mechanism.7 

. OH + R2SO-+R2SO(OH)-+RSOzH + R' . (7) 

Since the rate constants for reaction of 'OH with the sulfox­
ides are > 109 L mol-I s -I and the lifetimes of the OH ad­
ducts are <:200 ns, the radicals R' are produced in <1 X 10-6 

s after the pulse in 0.01 mol L -I sulfoxide solutions. With 
the higher alkyl sulfoxides, a fraction of the 'OH radicals 
may react via H abstraction. 

(d) Alkyl radicals are also produced by reaction of e~ with 
halogenated organic compounds, leading to reductive elimi­
nation of a halide ion. The 'OH radicals can be removed by 
scavenging them with 2-PrOH, bq. (':I), or wIth tormate ions, 
Eq. (10). 

enq +RX-+X- +R', (8) 

'OH+(CH3hCHOH---o-H20+(CH3hCOH, (9) 

'OH+HC02' ---o-H20+CO;-. (10) 

The radical from 2-PrOH will reduce some halogenated 
compounds (such as CCl4 or CH3I) to produce more of the 
desired radical. 8 

(CH3hCOH+RX-+R'+X-(CH3hCO+H+. (I1) 

Many halogenated compounds, however, do not react rapidly 
with (CH3hCOH. The reaction of COi- with halogenated 
compounds i's slow, even that with CCI4 . 

(e) Alkyl radicals have been produced also by reaction of 
e;q with alkyl ammonium derivatives, a reaction that pro­
ceeds by reductive elimination of ammonia.9 

+ . 
eaq +C6HsCH2NH3 -+C6HsCH2+NH3 . (12) 

Elimination of ammonia occurs only when the amino group 
. is protonated and the a-carbon bears an electron withdraw­
ing group such as carbonyl or phenyl. However, the process 
is not always quantitative; diphenylmethylammonium deami­
nates to 95%, but benzyl ammonium undergoes deamination 
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corresponding to only 70% of the e aq. The rest of the hy­
drated electron reactions occur via ring addition and proto­
nation to give an H adduct. 

(f) Hydroxyalkyl radicals have been produced also by the 
addition of e~ to a carbonyl group, followed by protonation. 

e:q+R2CO-tRzC:O-, (13) 

Ri:o- +H+t=tR2COH. 

2.2. Photolysis 

(14) 

The main photochemical method for production of alkyl 
radicals, employed in the studies summarized here, is the 
photolysis of alkyl-metal complexes,1O e.g., 

(15) 

Other photochemical methods include the reductive quench­
ing of triplet ketones with an alcohol, amine, or phenol,l1-13 
e.g., 

3 ArCOR+ArOH--->ArO·+ArCOHR, (17) 

and 

3 ArC OR + R2CHOH--.ArCOHR + R2COH, (18) 

followed by, 

ArCOCH3+R2COH--.ArCOHCH3+RzCO. (19) 

Other methods which have been used are oxidative decar­
boxylation of benzilic acid photosensitized by uranyl ion,14 
photolysis of 2,4-dihydroxy-2,4-dimethyl-3-pentanone,15 and 
the photolysis of H20 2 followed by reaction of ·OH with an 
organic solute. 16 

2.3. Chemical Methods 

Chemical methods also have been used to produce certain 
alkyl radicals. These include Fenton-like systems, where Fell 
or Ti lJl ions react with H20 2 to produce ·OH radicals, which 
then react with organic solutes to form other radicals. Alkyl 
radicals have also been generated by thermal homolysis of 
organometallic compounds, such as certain chromium 
species17 containing alkyl or substituted alkyl groups at­
tached to the chromium by a carbon-metal bond. 

3. Determination of Rate Constants 

3.1. Time-Resolved Methods 

Most of the rate constants compiled here were determined 
by kinetic spectrophotometric methods, i.e., by following the 
increase in the optical absorption of a product (p.b.k.) or the 
decrease in the optical absorption of a reactant (d.k.), either 
the radical or the reacting molecule. In those cases where 
neither the reactants nor the products exhibit sufficient ab­
sorption in a range that can be monitored under the applied 
conditions, the rate constants were determined by one of the 
following methods. Another reactant is added as an indicator 

molecule, or a probe, which is an absorbing species that can 
be monitored, or which reacts to yield an absorbing species 
that is readily monitored. When the indicator is present at a 
constant concentration and the reactant of interest is added at 
various concentrations, one can derive the rate constant from 
a linear plot of the observed rate vs concentration. 18 Alterna­
tively, the rate constants were determined by competition 
kinetics (c.k.), where a reference reactant (R), that reacts 
with a known rate constant (kR) and yields an absorbing 
species, is added as a competitor and the optical absorbance 
after the reaction is determined at various concentrations of 
the two reactants. Prom the absorbance in the absence (Ao) 
and in the presence (A) of various concentrations of a com­
pound (S) one calculates its rate constant (ks) from the equa­
tion: AolA 1 = (k s[S])/(k R[R])p,19,20 

A number of rate constants were determined by using 
other monitoring techniques. Several studies utilized the esr 
signal of a radicai to follow its formation or decay.21.22 In 
several cases, changes in the conductance of the solution 
were monitored. This method is particularly suitable for re­
actions that involve changes in concentration of the strongly 
(.;uw.lu(.;ling spedes H+ am.! OH-.?3·2d 

3.2. Other Methods 

The time-resolved methods outlined above utilize optical 
absorption, conductance, or esr signals to follow the changes 
in concentration as the reaction progresses. The initial con­
centration of radicals in these methods generally is in the 
micromolar range or higher, so that radical-radical reactions 
may have a significant contribution and may limit the ability 
to monitor relatively slow radical-molecule reactions. Rate 
constants for such reactions often have been determined or 
estimated from steady-state experiments, where the radical 
concentration is relatively loW. Rate constants were deter­
mined from yields of products based on competition kinetics 
using a reference compound or based on competition with 
radical-radical termination reactions. In some of these stud­
ies, the steady-state concentration of a radical was obtained 
from esr measurements and the rate constant derived from 
the assumed mechanism and the termination rates. 

4. Reactions of AliphatiC Carbon-Centered 
Radicals 

All of the radicals included in this compilation are short­
lived and react relatively rapidly with other molecules 
present in solution or with each other. Most radical-radical. 
reactions take place with rate constants generally in the range 
of 108 to 109 L mol- 1 s-I, except for highly charged species 
which decay more slowly due to electrostatic repulsion. 
Therefore, reactions of radicals with solutes can be observed 
only if they effectively compete with the second-order decay. 
In the pulse radiolysis and flash photolysis experiments used 
in most of the studies compiled here, the radical concentra­
tions that can be monitored generally are between 10-6 and 
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10-4 mol L -I so that their half-lives are in the microsecond 
to millisecond time range. Considering that the concentration 

of the reacting solute may be limited due to solubility or to 
prevent undesired reactions, the lower limit of the rate con­
stants that can be measured by these methods is generally 
105 L mol- I s-I or higher. Only a few rate constants lower 
than this have been reported and they have been measur.ed or 
estimated by other techniques. 

4.1. Reactions With Oxygen 

Most of the radicals included here react very rapidly with 
O2 with k. of the order of 109 L mol-I s -I. In most cases the 
reaction is via addition to form a peroxyl radical, but in the 
case of CO; - the reaction may be via electron transfer to 
yield O2 directly. 

R'+02-tROO', 

CO2 + 02-tC02 + O2, 
(20) 

(21) 

Certain hydroxyalkyl and aminoalkyl radicals react with O2 
by addition to form peroxyl radicals, but these are unstable 
and eliminate O2- . 

4.2. RedUction of Substrate 

The majority of the rate constants reported in this compi­
lation are for reduction of inorganic and organic compounds 
by the strongly reducing radicals COi-, (CH3hCOH, 
(CH3hCO-, and similar radicals derived from methanol and 
ethanol. In general, alkyl radicals that have a hydroxy or an 
amino group2S on the same carbon as the unpaired electron 
have reduction potentials in the range of -1 to -2 V vs 
NHE26 and thus can reduce many compounds [quinones (Q), 
nitro compounds, porphyrins, higher oxidation state metal 
ions and complexes, etc.], e.g., 

(CH3hCOH+Q-tCH3COCH3+H+ +Q'-. (22) 

The reduction was assumed to take place in general via elec­
tron transfer, but in a number of cases it has been shown to 
occur via an addition-elimination mechanism.24,27 

4.3. Hydrogen Abstraction 

H abstraction was reported mainly for weakly bonded H 
atoms, such as those in SH groupS.28 

. CH 3 + C2HsSH -tCH4 + C2HsS' . (23) 

TlIe:se real:liuns are generally slower than the reductions 
mentioned above. 

4.4. Addition to Substrate 

Alkyl radicals also react by addition to unsaturated 
bonds,z9 

·CH20H+CH2=CHC02H---+HOCH2CH2CHC02H. 
(24) 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

These reactions are generally slow. Alkyl radicals react rap­
idly with many reduced metal ions via addition to form or­
ganometallic compounds. Some of these adducts are rela­
tively stable whereas others may decompose rapidly by 
various mechanisms.3o 

(a) (CH3hCOH +C?+ ----+CrC(CH3hOH2+, (25) 

CrC(CH3hOH2+ + H20---+C~+ +2-PrOH +OH-, 

k(25)=5XI07 Lmol- I s-1, 

k(26)=1.5 S-1 at pH 5 31 • 

(26) 

(b) 'CH2C(CH3)20H+Cu+ ---+CuCH2C(CH3)zOH+, 
(27) 

CuCHzC(CH3)zOH+ ----+CH2=C(CH3h+Cuz+ +OH-, (28) 

k(27)=4.5XI09 Lmol- I s-1, 

k(28)=2.2XI05 s-I at pH 2.732. 

(c) 'CH3+MnNTA -;::!'CH3MnNTA-, 

k(29) 1.5x 108 L mol- 1 S-I, and 

k( 29)=1.2X105 s-1 33. 

4.5. Oxidation of Substrate 

(29) 

Carbon-centered radicals containing a carbonyl group at 
position {3, such as TH2CHO, due to partial spin density on 
the oxygen, are oxidants toward phenoxide ions, TMPD 
(N,N,N' ,N' -tetramethyl-p-phenylenediamine), ascorbate, 
ferrocyanide, and other reductants.34.3s 

. CH2CHO + ArO- + H+ ---+CH3CHO+ ArO', (30) 

·CH2CHO+TMPD+H+ -tCH3CHO+TMPD'+, 
(31) 

'CH2CHO+Fe(CN)~-+H+ -tCH3CHO+Fe(CN)~-. 
(32) 

5. Arrangement of the Tables 

Tables 1-6 cover unsubstituted alkyl radicals containing 
only carbon and hydrogen. Tables 7 -ll cover halogen sub­
stituted alkyl radicals. Tables 12-17 contain reactions of 
monohydroxyalkyl radicals; other hydroxyalkyl radicals are 
collected in Table 27. Tables 18-25 include alkyl radicals 
substituted with alkoxy, carboxy, and hydroxy groups. Table 
26 contains data for the radical from formate (carboxyl radi­
cal, carbon dioxide radical anion). Reactions of other substi­
tuted alkyl radicals have been collected in Table 27. Benzyl 
and ketyl radicals, having an aromatic moiety adjacent to the 
radical site, are collected in Tables 28-30. 

Reactions for a radical with inorganic substrates, arranged 
alphabetically in order of the principal element, are followed 
vy It;adiollS with olgauics arranged in alphabetical order by 
name. Systematic names have been used whenever possible. 
The Chemical Name Index (Sec. 11) contains names and 
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"~'Ilollyms for both radical and substrate as an aid in locating 
";prci lie reactants, When more than one radical may be in­
v\llved the radicals are identified only by their origin and 
).·jven a name such as "Radicals from glucose.'" 

The reactions are given in column 2 by the use of line 
formulas whenever possible, or else abbreviations and sym­
bols. The name of the substrate is given with each numbered 
l:nlry. The name of the radical is given in the table heading. 
r"bles 6, 11, 27, 29, and 30 contain more than one radical 
HI1(I the arrangement is alphabetit:al by the mUllc v[ L1le tadi­

c.d. Products are listed only for those reactions for which 
evidence has been obtained on the nature of the products; in 
,omc cases only the reaction type is given, e,g., addition, 

electron transfer, etc, 
Values of k are in units of L mol- 1 s -1 which is given at 

the top of the column; the unit of S-l is given with the value 
of k when it refers to a first-order reaction or a bimolecular 
reaction with water, Rate constants have been rounded to two 
significant figures and the author's error hmits have been 
omitted. Most of the rate constants in these tables have un­
l:crlainties of ± 10% to ±20%. In cases where the quoted 
CITor is large, the value has been rounded to one significant 
ligure. Upper and lower lImits are mdlcated when reported. 
Rate constants for second-order decay of the radicals are 
given as k (not 2k) where -dRldt=2k[R]2 has been deter­
lIlined. TIle molar absorptivity, 15, used to calculate k in op­

tical studies is given in the Comments column. Rate con­
stants for certain reactions have been determined with 
reference to the rate constant of another reaction; in those 
cases the reference values and the reference reactions are 
listed in the Comments column. 

.The pH and ionic strength are quoted whenever they have 
been reported; in some cases the pKa of the substrate is given 
in the Comments column as an indication of the possible 
ionic forms of the substrate. The pKa's have not been evalu­
ated by the present authors. In some entries, pKa's for the 
radicals have been quoted when reactions of the radicals in 
different ionic forms are presented. Temperature is assumed 
to be ambient when not otherwise specified. 

The Method column indicates the method for generation 
of the transient and in the Comments column the method of 
measurement is given along with the source of the transient 
and other data such as activation energy, activation enthalpy, 
activation entropy, activation volume, etc, When the symbol 
R is used in a Comment, such as in G(R) or k(R + R), it 
refers to the radical of the same entry. 

References to the tables are listed by the serial number 
from the Radiation Chemistry Data Center bibliographic data 
base, from which the reference list (Sec, 9) was generated. 
The first two digits of the serial number represent the year in 
which the work was published. 

Indexes have been produced for the radicals and substrates 
by (1) molecular formula (Sec. 10) and (2) chemical names 
and synonyms (Sec. 11). The indexes follow the tables and 
refer to the entry in the tables in which the chemical species 
is a reactant. 

A 

abs. 

6. list of Abbreviations and Symbols 
frequency factor 

abstr. 
ABTS 

Ac 
AcOH 
addn, 
alk. 
anal. 
bpy 
bpz 
BuOH 

tert-BuOH 
calcd. 
chern. 
c.k. 
condy. 
contg, 
cor. 
CTAB 

cyclam 
detd. 
;J,11-dieneN4 

d.k. 
dmg 
DMSO 
e 
Ea 
EDTA 
elec. 
e-r. 
esr 
estd. 
Et 
EtOH 
formn. 
f.p. 
f.p./rq 
f.p./oq 
,},-r. 

G 
6.H+ 
I 
J 
K 
k 
kf 

kr 
L 
MB 
meas. 
MeOH 

absorption 
abstraction 
2,2' -azinobis(3-ethylbenzothiazoline-6-

sulfonate) 
acetyl 
acetic acid 
addition 
alkaline 
analysis 
2,2' -bipyridine 
2,2' -bipyrazine 
butanol 

tert-butyl alcohol (2-methyl-2-propanol) 
calculated 
chemical 
competition kinetics 
conductivity 
containing 
corrected 
IlexClllt:ICY lliilm~lhy latllluuniulll brumide 
1,4,8,11-tetraazacyclotetradecane 
determined 
5,7,7,12,14, 14-hexamethyl-1 ,4,8, 11-

tetraazacyclotetradeca-4,11-diene 
decay kinetics 
dimethylglyoxime 
dimethyl sulfoxide 
extinction coefficient (molar absOlptivity) 
activation energy 
ethylenediaminetetraacetate 
electrolysis, electrochemical method 
electron radiolysis 
electron spin resonance 
estimated 
ethyl 
ethanol 
formation 
flash photolysis 
flash photolysis/reductive quenching 
flash photolysis/oxidative quenching 
gamma radiolysis 
radiation yield (molecules per 100 eV) 
activation enthalpy 
ionic strength 
joules (4.184 J = 1 cal) 
equilibrium constant 
rate constant 
rate constant of the forward reaction 
rate constant of the reverse reaction 
ligand 
methylene blue 
measured 
methanol 
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NTA 
obs. 
opt. 
Pa 
p.b.k. 
phen 
photo 
pKa 

PNAP 
PANBColIl 

p.r. 
prod. 
PrOH 
py 

Q 
1eUII. 

reI. 
resp. 
~S+ 
satd. 
SDS 
s.f. 
soln. 
TAN 
TEOA 
TNM 

TPPS 
~V+ 
X-r. 

methyl viologen (1, I' -dimethyl-4,4' - bipyri­
dinium) 
nitrilotriacetate 
observed 
optical absorption 
pascals (N m -2) 
product buildup kinetics 
1, 1 O-phenanthroline 
photolysis 
negative logarithm of the acid dissociation 
constant, where AH + H20~A - + H30+ 
P -nitro acetophenone 
p-nitrobenzoato(pentaammine)cobalt(III) 
ion 
pulse radiolysis 
product 
propanol 
pyridine 
1 A-benzoquinone 
leductiol1 
relative 
respectively 
activation entropy 
saturated 
sodium dodecylsulfate 
stopped-flow 
solution 
2,2,6,6-tetramethyl-4-piperidone N -oxyl 
triethanolamine 
tetranitromethane 
tetrakis (4-sulfonatopheny 1 )porphine 
activation volume 
X-radiolysis 
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RATE CONSTANTS FOR ALIPHATIC CARBON.CENTERED RADICALS IN SOLUTION 715 

TABLE 1. Methyl 

.<, 

No. Reaction k pH T(K) Method Comment Ref. 
(L rnol- I s-I) 

1.1 Methyl 

'CH3 + 'CH3 -+ C2H6 9 X 108 -7 p.r. D.k. in N20-satd. soln. contg. 0.0014 mol L-I 89G082 
CH4; £(215 nm) = 1500 L mol-I cm-I. 

1.6 x 109 ~A 298 p.r. D.k. Ilt 210-220 nm in ,oln. "ontg. 0.04 mol L-I 751055 
CH4 (30 atrn) and 2.5 X 10-3 mol L -I N20; 8 = 
1600 and 975 L mol-I cm-I at 213 and 220 nm., 
resp.; Ea = 16 kJ mol-I, studied at 280-340 K. 

1.2 X 109 5.5 p.r. D.k. in soln. contg. 0.01 mol L-1 CH4 and 0.25 mol 
L-I N20; e = 850 L mol-icm-I at 220 nm. 

720445 

1.2 Carbon monoxide 

'CH3 + CO -+ CHi:o 2.3 x 106 chern. C.k. in CO-satd. soln. contg. Co(cyc1arn)2+ and 92A424 
tert-butyl hydroperoxide; reI. to k(,CH3 + 
Co(cyc1arn)2+) = 1.6 x 107 L mol-I s-I. 

Ulx 106 chern. C.k. in CO·satd. soln. contg. Co(Meo[14]nncN,02+ 92A424 
and tert-butyl hydroperoxide; rel. to k(,CH3 + 
CO(Me6[14]aneN4)2+) = 4.2 x 107 L mol-I S-I. 

2.0x 106 1-2 298 chern. Estd. in soln contg. tert·butyl hydroperoxide and 
Cotcyclarn)~' or CO(Me6L14JaneN4l'. 

9lMl89 

1.3 Aqua(1,4,8,11·tetraazacycJotetradecane)cobalt(lI) ion 

'CH3 + Co(cyclarn)2+ -+ 1.6 x 107 <2 297 f.p. D.k. at 600 nrn in soln. contg. MV'+ as indicator 89A338 
CH3Co(cyclarn)z ... and CH3Co(cyc1arn)2+ and Co(cyc1arn)~+. 

1.4 5,7,7 ,12,14,14·Hexamethyl·l,4,8,11-tetraazacycJotetradecanecobalt(lI) ion 

'CH3 + Co(Me6[14]aneN4)z+ -+ 4.2 x 107 7 296 f.p. D.k. at 600 nm in soln. contg. MV'+ as indicator 89A530 
CH3Co(Me6[14]aneN4)2+ and CH3Co(cyc1am)2+. 

1.5 2,3,9,10· Tetrarnethyl-l,4,8,11-tetraazacycJotetradeca-l ,3,8,1 O·tetraenecobaIt(1I) ion 

'CH3 + Co(Me4tetraeneN1)2+-+ 
CH3Co(Me4tetraeneN 4)2+ 

-5 x 107 1.3·7 296 f.p. nk in ~oJn conte rHJro(cycl!lm)2+ 89A530 

1.6 N-rae-5,7,7 ,12,14,14·Hexamethyl-l,4,8,1l·tetraazacycJotetradeca-4,1l-dienecobalt(lI) ion 

'rHJ + N.rnr-ro(4,11.dieneN4)2+ -+ 6 x 107 7 298 p.r. P.b.k. in N,O satd. soln. contg. 0.01 mol L-i 91A513 
N-rac-CH3Co(4,1l-dieneN4)2+ -1 x 108 336 DMSO. 

7.3 x 107 1.3-7 296 f.p. D.k. in soln. contg. CH3Co(cyc1arn)2+. 89A530 

1.7 N-meso-5,7,7 ,12,14,14-Hexamethyl-l,4,8,II-tetraazacyclotetradeca-4,II·dienecobalt(ll) ion 

'CH3 + N-meso-Co(4,Il-dieneN4)2+ -+ 2.3 X 108 1.3-7 296 f.p. D.k. at 600 nrn in soln. contg. MV'+ as indicator 89A530 
N-meso-CH3Co( 4,ll-dieneN4)2+ and CH3Co(cyclarn)2+. 

-1.5 x 108 9.5 p.r. D.k. at 330 nm (COil) as well as p.b.k. at 280 nm in 761203 
Ar-satd. soln. contg. 1 mol L -I tert-BuOH and 5 x 
10-3 mol L-1 CH3I. 

7 x 108 f.p. Abs. changes in soln. contg. Co(NH3h(OAc)2+ and 74F644 
HCI04' 

1.8 N-rae-5,7, 7,12,14,14-Hexamethy 1-1,4,8,11-tetraazacycl otetradeca-4,1l-diene(methyI)cobalt(llI) ion 

'eHrr N-rac-CH3Co(4,11-dieneN4)2+ 4.1 x 107 296 f.p. D.k. at 650 nm in deaerated soln. contg. ABTS'- 90A401 
-+ C2H6 + N-raC-CO(4,II-dieneN4f' as indicator and CH3Co(4,II.dieneN4)z+. 

1.9 (Acetato)pentaamminecobalt(llI) ion 

'CH3 + Co(NH3)s(OAc)2+ -> 4 X 103 

1.10 Nitrilotriacetatocobaltate(1I) ion 

'CH3 + CoNTA - -+ CH3CoNTA-

phot. 

293 p.r. 

Estd. from intensity dependence of CH4 and CZH6 71F579 
forrnn. in soln. contg. 0.005 mol L-1 

Co(NH3)s(OAc)2+ assuming k(R + R) = 2 x 1010 L 
rnol-I s-I. 

Abs. changes in N20-satd. soln. contg. DMSO. 94A367 
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716 NETA, GRODKOWSKI, AND ROSS 

TABLE 1. Methyl - Continued 

No. Reaction TCK) Method Comment Ref. 

1.10 Nitrilotriacetatocobaitate(II) ion - Continued 

1.9 X 108 6.5 p.r. P.h.k. at 264 nm in N20-satd. soln. contg. (1-5) x 91A443 
10-3 mol L-1 CoS04, 6x 10-3 mol L- 1 NTA,O.l 
mol L-1 DMSO and 1.2 x 10-4 mol L-1 02; L\ V:j: = 
6.0 cm3 mol-I, studied at 0.1 and ISO MPa. 

1.6 x 108 4.0-9.7 p.r. P.h.k. at 320 nm in N20-satd. soln. contg. (S-IOO) 
x lO-s mol L-l CoS04, 0-5) X 10-3 mol L-1 NTA, 

88A343 

~nrl 0)-1 mnl T .-1 DM.;;n 

1.11 Bis(dimetbylglyoximato)(pyridine)cobalt(ll) 

'CH3 + Co(dmgHhpy --> -5 x 107 f.p. D.k. following irrad.-induced Co-CH3 homolysis 777005 
CH3Co(dmgHh(py) of 

pyridiniomethylbis(dimethylglyoximato)cobalt(III); 
back reaction. 

1.12 3,10,17,24· TetrasulfophthalocvaninecobaitOn ion 

'CH3 + Co(tspc)4- ..... CH3Co(tspC)4- >S x 109 3-12 p.r. P.b.k. at 450 nm in N20-satd. soln. contg. 0.1 mol 
L-l DMSO. 

89A150 

loB "i,1 0,1 "i,20.1'p.tr"ki«4.<"lfom,t0l'hpnyl)porphinlltocohglhlfe(lI) ion 

'CH3 + CoTPPS4- ..... CH3CoTPPS4- 1.S X 109 13 p.r. D.k. in N20-satd. soln. contg. CH3I; methyl radical 83A088 
from DMSO gave k = 1.2 X 109 L morl S-I; at pH 
8 k= 1.7 x 109 (CH3I) and l.4x 109 Lmor1 S-I 

(DMSO). 

1.14 Cobal(II)amin 

'CH3 + B12r ..... (CH3)BI2 4.2 x 108 1.3-7 296 f.p. D.k. at 470 nm, as well as p.b.k. at S20 nm, in soln. 89A530 
contg. CH3Co(cyclam)2-r and cobal(lI)amin. 

4.4 x 108 7 296 f.p. D.k. at 600 nm in soln. contg. MV'+ as indicator 89AS30 
and CH3Co(cyclam)2+. 

1.15 Methyl(nitrilotriacetato)cobaltateOII) ion 

'CH3 + CH3CoNTA- -> CoNTA - + 3.8 X 107 p.r. D.k. in N20-satd. soln. contg. CoS04, NTA and 89A204 
C2H6 DMSO. 88A343 

1.16 Chromium (II) ion 

'CH3 + C~+ -> CrCH/+ 2.2 x 108 -3 293 p.r. Abs. changes in N20-satd. soln. contg. 0.001 mol 92A361 
L-1 C~+ and DMSO; L\ Vt = 6.3 cm3 mol-I, 
studied at 0.1-150 MI'a. 

2.2 X 108 <2 297 f.p. D.k. at 600 nm in soln. contg. MV'+ as indicator 89A338 
and CH3Co(cyclam)2+. 

1.17 1,4,8,lZ.Tch·aa"""cycIol't:"taut:">lflt:"hrolllifllll(Il) iOl' 

'CH3 + Cr([15]aneN4)2+ ..... 1.6 x 108 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as indicator 91A427 
CH3Cr([lS]aneN4)2+ and CH3Co(dmgHh. 

1.18 Copper(I) ion 

'CH3 + Cu+ ..... CuCH3 + 3.S X 109 0.7-S.0 p.r. P.b.k. in N20-satd. soln. contg. (S-30) x 10-4 mol 
L-1 CuS04, (2-20) X lO-s mol L-1 C?+, (2-20) X 

IO-s mol L-1 Cu+ and 0.1-1.0 mol L-1 DMSO; Cu+ 

86AIIS 

prepared from Cu2+ + C~+. 

1.19 Copper(IJ) ion 

'CH3 + Cu2+ ..... CUCH32+ 7.4 X lOs -2 f.p. P.b.k. in soln. contg. 0.01 mol L-1 HCI04, 0.01-0.2 78F301 
mol L-1 Cu2+ and Co(NH3)s(OAc)2+. 

1.20 cis.Diaqua(nitrilotriacetato)copper{lI) ion 

'CH3 + cis-[Cu(NTA)(H2Ohr-> 3.S x 107 S-8 p.r. P.b.k. in N20-satd. soln. contg. CUS04, 86BISI 
cis-[CH3Cu(NTA)(H20)r nitriJotriacetate ion and DMSO. 
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TABLE 1. Methyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I s-l) 

1.21 Bis(glycinato)methylcopper(III) ion 

'CH3 + (GlyhCuCH3 ..... Cu(Glyh + >5 x 109 'Y-r. Estd. from yield of ethane in low-dose 90A421 
C2H6 experiments. 

1.22 Nitriiotriacetatoferrate(II) ion 

'CH3 + FeNTA - ->- CH3FeNTA- 1 x 107 293 p.r. Abs. changes in N20-satd. soln. contg. DMSO; 94A367 
t. V* = -0.3 cm3 mol-I, P range not given. 

2.1 x 107 4.0-8.0 p.r. P.b.k. in N20-satd. soln. contg. 0.002-0.006 mol 88A426 
5.3 x IOh 10 . .5 L-1 NTA, (0.05-.5.0) x 1O-~ JIlol L -I FbS04 and 

0.1-0.5 mol L-1 DMSO; kr '; 9 X 103 and I x 103 

8-1 at pH 4-8 and 10.5, resp. 

1.23 h'on(II) dcutcroporphyrin IX 

'CH3 + Fe(II)DP -> addn. 3.9 x 109 7 p.r. Abs. changes in soln. contg. deuterohemin, 81A123 
chemically reduced by dithionite, and methyl 
chloride. 

1.24 (Methyl)nitriiotriacetatoferrate(III) ion 

'CH3 + CH3FeNTA - ->- C2H6 + 5.5 x 108 4.0-8.0 p.r. D.k. in N20-satd. soln. contg. 0.002-0.006 mol L-1 88A426 
FeNTA- -2 x 107 10.5 NTA, (0.05-5.0) x 10-3 mol L-1 FeS04 and 0.1-0.5 

mol L-1 DMSO; second-order kinetics. 

1.25 Tris(1,10·pbenantbroline)iron(IIJ) ion 

'CH3 + Fe(phen)l+ -> redn. -3 x 108 -I p.r. P.b.k. at 490 nm in soln. contg. CH3Br; result 85A284 
unaffected by presence of tert-BuOH, therefore 
• CH2Br must react much more slowly; probably 
inner-sphere mechanism. 

1.26 Ferricyanide ion 

'CH3 + Fe(CN)63- ->- Fe(CN)64- + other 5 x 106 4-6 295 p.T. D.k. at 420 nm in N20-satd. soln. contg. DYISO. 82A041 
prod. 

1.27 Iron(III) deuteroporpbyrin IX 

'CH3 + Fe(I1I)DP -> addn. 2.3 x 109 -13 p.T. Abs. changes in soln. contg. 6.5 mol L-1 2-PrOH 81AI23 
-1.3 x 109 7 and 4.1 x 10'3 mol L-1 methyl iodide. 

1.28 Iodine 

'CH3 + 12 -+ [CH312r 6.0 x 109 p.T. C.k. in soln. contg. Mel; reI. to k('CH3 + 02) = 4.7 670041 
x 109 L mol-1 5-1. 

1.29 Hexachloroiridate(lV) ion 

'CH3 + IrC16
2- ->- CH3CI + lrC15

2- 1.2 x 109 4-6 295 p.r. D.k. at 490 nm in N20-satd. soln.; radical from 82A041 
DMSO. 

1.30 Aquanitl'i1otriacetatomanganate(I1) ion 

'CH3 + MnNTK ..... CH3MnNTA- 1.5 x 108 4.0-8.0 p.r. P.b.k. in N20-satd. soln. eontg. 0.002-0.006 mol 88A426 
L-1 NTA, (0.05-5.0) x 10-3 mol L-1 MnS04'and 
0.1-0.5 mol L-1 DMSO; kr w 1.2 x 105 ,-I L mol-1 

-1 
S • 

1.31 5,1 0,15,20· Tetrakis(4.sulfonatophenyl)porphinatomanganate(Il) ion 

'CH3 + MnTPPS4- ... CH3MnTPPS4- 9.7 x 10~ 8.8 29:5 p.r. P.b.k. of Mn(IIl)TPPS in N20-sald. soln. contg. 92A391 

DMSO. Mechanism of oxidation suggested to 
involve addn. ofCH) to Mn. 

1.32 (l\1ethyl)nitrilotriacetatoferratc(llI) ion 

'CH3 + CH3MnNTA - ..... C2H6 + 1.6 x 109 4.0-8.0 p.r. Calcd. from conen. dependence of d.k. in N2O- 88A426 
MnNTK satd. soln. contg. 0.002-0.006 mol L-1 NTA. 

(0.05-5.0) x 10-3 mol L -I MnS04 and 0.1-0.5 mol 
L-1 DMSO; second-order kinetics. 

J. Phys. Chem. Ref. Deata, Vol. 25, No, 3,1996 



718 NETA, GRODKOWSKI, AND ROSS 

TABLE 1. Methyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol- I s-I) 

1.33 Pennanganate ion 

·CH3+ Mn04- .... 1.1 x 109 4-6 295 p.r. D.k. at 545 nm in N20-satd. soln.; radical from 82A041 
DMSO. 

1.34 a-IA.8.11-TetraazacyclotetradecanenickelUD ion 

'CH3 + a-Ni(cyc\am)2+ .... 1.1 x 109 0 298 f.p. D.k. at 650 nm in deaerated soln. contg. ABTS'- 91A515 
a-CH3Ni( cyc1am) 2+ as indicator and CH3Co( 4, Il-dieneN4)2+. 

3 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 DMSO 
and 0.001 mol L-1 Ni(cyc1am)z+; t;. V:j: = -4.0 cm3 

90A321 

mol-I, studied at 5-150 MPa. 

6.5 x lOS 3-10 p.r. P.b.k. at 300-360 nm in N20-satd. soln. contg. 0.1 88A444 
mol L-I DMSO and (1-10) x 10-4 mol L-1 

Ni(cyclam)2+; k,;= 57 s-I. 

1.35 ~-1,4,8,11-Tetraazacyclotetradecanenickel(ll) ion 

'CH3 + ~-Ni(cyclam)2+ + H20 --> 7.3 X lOS 0 298 f.p. D.k. at 650 nm in deaerated soln. contg. ABTS'- 91A515 
~-CH3Ni(cyc\am)2+ as indicator and alkylcobalt(III) complex. 

1.36 a-Aquamethyl(1,4,8,11-tetraazacyclotetradecane)nickeI0ll) ion 

'CH3 + a-CH~Ni(CYClam)l+ -+ C2H6 + 4x 107 3-10 p.r. D.k. at 300 nm in N20-satd. soln. contg. 0.111101 88A444 
a-Ni(cyc\am) + L-1 DMSO and (1-10) x 10-4 mol L-1 

Ni(cyc1am)2+; k,; = 57 s-I. 

1.37 Hydrogen peroxide 

'CH3 +H20 2 .... ~106 p.r. Addn. of 10-3 and 10,2 mol L-1 H20 2 had no effect 751055 
on second order d.k. of 'CH3. Suggested that 
reaction is slow compared to R + R and may form 
H02· 

1.38 Oxygen 

'CH3 + O2 .... CH3OO' 4.1 X 109 298 f.p. D.k. at 650 nm in deaerated soln. contg. ABTS'- 91A176 
as indicator and 0.1 mol L-1 HCI04; alkyl radical 
from RCo(dmgH)20H2 or RCo(cyclam)Hz0 2+. 

4.1 x 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L -I HCI04; alkyl 91AI76 
radical from RCo(dmgHhOH2 or 
RCo(cyclam)H20 2+; reI. to k("CH3 + 
Ni(cyclam)2+) = 6.5 x lOS L mol-I s-I. 

3 x 109 6.2-6.5 p.r. Calcd. from increase in abs. at 310 nm due to 89A204 
formn. of NTACOOOCH3 - in NzO-satd. soln. 
contg. DMSO, 5 x 10-5 mol L-1 O2 and varied 
[CoNTA l or N20-satd soln. contg. DMSO, 0.001 
mol L-1 CoNTA- and varied [02]' 

3.7 x 109 3 p.r. C.k. in N20/02 satd. soln. contg. 0.1 mol L-1 88A444 
DMSO, 1 x 10-3 mol L-1 HCI04 and 
Ni(cyc\am)2+; reI. to k("CH3 + Ni(cyclam)2+) = 6.5 
x 108 L mol-I 8-1. 

4.7 x 109 296 p.r. P.b.k. at 260nm in soln. contg. CH3Br, O2 and 670041 
SCN"; Ea = 14.6 kJ mol-I. 

1.39 Hydrogen peroxomonosulfate ion 

'CH3 + HS05- .... 1.2 X 105 chern. Esr study in soln. contg. Ti(III) sulfate, H20 2, 90D226 
HS05 - and DMSO. 

1.40 Peroxodisulfate ion 

'CH3 + S20S2- .... S04'- + sol- + 3.3 x 104 -293 chern. Esrstudy in soln. contg. 0.008 mol L-1 Ti(III), 84D044 

other prod. 0.01 mol L-I H20 2, (0-0.025) mol L-1 S20S2- and 
-0.01 mol L-1 DMSO. 

1.41 Uranium(lII) ion 

'CH3 + U3+ --> UCH3
3+ 1.5 X 109 0.3 p.r. D.k. at 355 nm in He-satd. soln. contg. 0.5 mol L-1 85A122 

HCI04 and 0.1 mol L-1 DMSO. 

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 



RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 719 

TABLE 1. Methyl - Continued 

Nv. Re""tivlI k 

(Lmol-I S-I) 
pH T(K) Method Comment Ref. 

1.42 Vanadium (II) ion 

'CH3 + V2+ + W -+ CH4 + V3+ 6.2 X 105 2 296 f.p. D.k. at 600 nm using MV'+ as indicator in soln. 91A428 
contg. 0.Q1-0.Q3 mol L-1 H+, (1-5) X 10-4 mol L-1 

CH3Co(dmgH}z or CH3Co(cyclam)2+, (5-60) x 
10-6 mol L-1 MV'+, and 0.01-0.06 mol L-1 V2+; k 

2.1 X 105 L mol-I 8-1 in D2O. 

1.43 Acetic acid 

OCR) *' CH)COZH -+ r.H4 *' 'CHzCOzH 6 x 102 Dhot. C.k. in soln. contg. 0.3 mol L-1 AcOH and 0.5 mol 85D168 
L-1 Na2S20g; assuming 2k for radical termination 
:::: 1.8 X 109 L mol-I s-I. 

2 x 102 -I chem. Estd. from esr meas. and values for competing 755188 
reactions. Radical from DMSO in Tim-II202 soln. 

1.44 Acetone 

'CH3 + C;H3COCH3 -+ CH4 + -I x 103 phot. Obs. yields of CH4 and CZH6; reI. to k(,CH3 + 697176 
CH3COCH2 'CH3);: I.4X 10° Lrnol-' s-'. 

-I x 103 photo Estd. from quantum yields of CH4, CO, and C2H6; 60F004 
reI. to kCCH3 + .nCH3) = 1.4 X 109 L mol-I 8-1. 

1.45 Acetonitrile 

'CH3 + CH3CN -+ CH4 + 'CH2CN <3 x 102 -1 chem. Estd. from esr meas. and values for competing 
reactions. Radical from DMSO in TiIn-H20 2 soIn. 

755188 

1.46 Acrylate ion 

'CH3 + CH2=CHC02 .... addn. 7 x 105 -9 chem. Esr study in soln. contg. 1.67 x 10-3 mol L-1 

Ti(III), 1.67 x 10-3 mol L-1 H20 2 and DMSO; 
calcd. using 2k(R *' R) - 2.5 x 109 L mol-I.-I. 

93D265 

1.47 Acrylic acid 

'CH3 + H2C;:CHC02H -+ addn. 3.0 x 106 -2 chem. Esr study in soln. contg. 1.67 x 10-3 mol L-1 

TieIII), 1.67 x 10-3 mol L-1 H20 2 and DMSO; 
93D265 

calcd. using 2k(R + R) = 2.5 X 109 L mol-I S-I. 

1.48 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH3 + ABTS'- -> addn. 1.2 x 109 0 298 Lp. D.k. at 650 nrn in soln. contg. ABTS'- (from 91A515 
ABTS2

- + Br2) and alkylcobalt(III) complex. 

1.49 1,4-Benzoquinone 

'CR3 + Q -> addn. 4.5 x 107 5.4 p.r. P.o.k. at 430 nm as well as condy. changes in 1I2A2114 
N20-satd. soln. contg. 0.2 mol L-1 DMSO; 
mechanism suggested to involve addn. 

1.50 Dulauh:u" 

'CH3 + H2C::::CHCH=CH2 .... addn. 1.2 x 106 y-r. C.k. with MeOH in soln. contg. Mel; obs. G(CH4); 670041 
reI. to k(,CH3 + 02) = 4.7 x 109 L mol-1 s-I. 

1.51 I-Butene 

'CH3 + CH3CH2CH=CH2 -> addn. 3.0x 104 y-r. C.k. with MeOH in soln. contg. Mel; obs. G(CH4); 670041 
reI. to kCCH3 + 02) = 4.7 x 109 L mol-1 s-I. 

1.52 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-l-yloxy 

'CH3 + NX-s --> 7.5 X 108 3.0 p.r. Condy. changes in N20-satd. soln. contg. 10-2_10- 1 

mol L-1 DMSO; addn. reaction. 
761152 

1.53 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-l-yloxy 

'CH3 +NX-u --> 7.8 x 108 acid. p.r. Condy. changes in N20-satd. soln. contg. 10-2_10-1 761152 
mol L-1 DMSO; addn. reaction. 
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TABLE 1. Methyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-l 5-1) 

1.54 CWoroacetic acid 

'CH3 + CICH2COzH -> CH4 + 3.0 X 103 -1 chern. Estd. from esr meas. and values for competing 755188 
'CHCIC02H reactions. Radical from DMSO in TiIII-H20 2 soln. 

1.55 Crotonic acid 

'CH3 + CH3CH=CHC02H -+ addn. 1 x 105 -2 chern. Esr study in soln. contg. 1.67 x 10-3 moiL-I 93D265 
Ti(III), 1.67 x 10-3 mol L-I H20 2 and DMSO; 
calcd. using 2k(R + R) 2.5 x 109 L mol-I 8-1• 

1.56 Cyanoacetic acid 

'CH;l + NCCH2COzH -+ CH4 + >6.6 X 103 -1 chern. Estd. from e8r meas. and values for competing 755188 
NCCHC02H reactions. Radical from DMSO in TiIII-H20 2 soln. 

1.57 Cysteine 

'CH3 + CY8SH -+ CH4 + CysS' 7.4 X 107 7.0 -298 f.p. P.h.k. at 650 nm using ABTS'- as indicator in soln. 92A401 
contg. ABTS2- and CH3Co(cyclam)2+. 92A223 

1.58 Deuteroporphyrin, dimethyl ester 

'CH3 + DPDME-+ -1.5 x 107 -13 p.r. Estd. from abs. changes in soln. contg. 6.5 mol L-1 

2-PrOH, 0.7 mol L -1 acetone and 2.3 x 10-2 mol 
81A123 

L -1 CII3I; cor. for 'CII3 + 'CIl3' 

1.59 1,6-Diazabicyclo[ 4.4.4]tetradecane radical cation 

'CH3 + DABCr+ ..... H ab8tr. 1.6 x 109 -4 p.r. D.k. in N20-satd. soln. contg. 0.5 mol DMSO and 86A272 
(0.2-10) x 10..4 Illul L-1 rauical caliun. 

1.60 3,5-Dibromo-4-nitrosobenzenesulfonate ion 

'CH3 + DBNBS --+ DBNBS-CH3 1.6 X 109 8.0-8.5 p.r. C.k. reI. to k('CH3 + H2TPPS4
-) = 3.2 x 1010 L 92A304 

mol-I 8-1• 

2.8 x 109 8.0-8.5 p.r. C.k.; reI. to k(,CH3 + 0z) = 4.7 x 109 L marl s-I. 92A304 

1.61 1,1 '-Dimethyl-4,4'-bipyridinium radical cation 

'CH3 + MY'+ -> CH3MY+ 1.5 x 109 298 f.p. D.k. at 600 nm in soln. contg. CH3Co(dmgH)z. 91A427 

1.5 x 109 2 296 f.p. D.k. in soln. contg. 0.01-0.03 mol L-I H+, (1-5) x 91A428 
10-4 mol L-I CH3Co(dmgH)z or 
CH3Co(cyclam)z+, (5-38) x 10-6 mol L -I MY'+; k 
= 1.3 x 109 L mol-I 8-1 in DzO. 

1.2 x 109 <2 297 f.p. D.k. at 600 nm (MY'+, e = 1.37 x 104 L mol-I 89A338 
em-I, 0.01-0.1 mol L-I); MY'+ from ZnlHg redn. 
of My2+; (2-4) x 10-6 mol L-I radical from 
photolysis of CH3Co(cyclam)2+. 

1.62 Ergothioneine 

'CH3+ ETH -+ <105 7.0 293 p.r. Abs. changes in soln. contg. DMSO; no reaction 89R263 
obs. 

1.63 Ethanethio) 

'CH3 + CZH5SH -> CH4 + CZH5S' 4.0 X 107 1.0 298 f.p. P.b.k. at 650 nm using ABTS'- as indicator in soln. 92A401 

4.7 x 107 7.0 contg. ABTS2- and CH3Co(cyclam)z+. 92A223 

1.64 Ethanol 

'CH3 + EtOH -> CH4 + CH3CHOH 5.9 x 102 'Y-r. C.k. in soln. contg. Mel; reI. to k(,CH3 + 02) = 4.7 670041 
x 109 L mol-1 s-I. 

1.65 Ethyl acetate 

'CH3 + q-I3C02C2Hs -> CH4 + <1.7 X 103 -1 chern. Estd. from est meas. and values for competing 755188 

CH3C02CHCH3 reactions. Radical from DMSO in TiIU-H20 2 soln. 
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TABLE 1. Methyl Continued 

No. Rt:a<..:tiou k pH T(K) Method Comment Ref. 
(Lmol-1 S-l) 

1.66 Ethylene 

'CH3 + H2C=CH2 ..... 'CH2CH2CH3 4.9 X 103 y-r. C.k. with 2-PrOH in soln. contg. Mel; obs. 670041 
G(CH4); reI. to k("CH3 + 02)= 4.7 x 109 L mol-I 

-I s . 

1.67 Glutathione 

'CH3 + GSH ..... CH4 + GS' 7.1 X 107 7.0 -298 f.p. P.b.k. at 650 nm using ABTS'- as indicator in soln. 92A401 
contg. ABTS2- and CH3Co(cyclarn)2+. 92A223 

')( 10
7 7.0 293 p.l. Alls. o.;ha.llges ill 50111. o.;ontg. DMSO. 89R2G3 

1.68 Glutathione, negative ion 

'CH3 +GS--> <106 12.5 293 p.r. Abs. changes in soln. contg. DMSO; no reaction 89R263 
obs. 

1.69 Glycine 

'CH,+GlyH ..... -4 phot. Calcd. from yields of CH4 and C2H6; assumed 
2k(R + R):; 2 x 10~ L mol-1 S-1; 'CH3 from 

707280 

cumene hydroperoxide; kHlkD = 10.5 at pH 11.5 
[747528]. 

1.70 Glycine, negative ion 

'CH3 + Gly- -> CH4 + HzNCHCOz- -1.2 x 102 -10 phot. Calcd. from yields of CH4 and C2H6; assumed 707280 
2k(R + R) = 2 x 109 Lmol-I S-I; 'CH3 from 
cumene hydro peroxide. 

1.71 Glycolic acid 

'CH3 + HOCH2C02H -> CH4 + 3.6 x 103 -1 chern. Estd. from esr meas. and values for competing 755188 
'C'HOHC'°2H reactions. Radical from DMSO in Tiill-H202 soln. 

1.72 3-Hydroxypropionitrile 

'CH3 + HOCH2CH2CN -> CH4 + <1.6 X 103 -1 chern. Estd. from esr meas. and values for competing 755188 
'CHOHCH2CH2CN reactions. Radical from DMSO in TiIll-H20 2 soln. 

1.73 Lactic acid 

·CH3• + CH3CH(OH)C02H ...... CH4 + 1.2 X 104 -1 chern. Estd. from esr meas. and values for competing 755188 
CH3COHC02H reactions. Radical from DMSO in TiIll_H202 soln. 

1.74 2-Mercapto-l.methylimidazole 

·CH3 +MMI ...... <106 7.0, 293 p.r. Abs. changes in soln. contg. DMSO; no reaction 89R263 
12.:1 ODS. 

1.75 Methacrylic acid 

'CH3 + H2C=C(CH3)C02H ...... addn. 5.8 x 106 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-J 93D265 
Ti(III), 1.67 x 10-3 mol L-1 H20 2 and DMSO; 
calcd. using 2k(R + R) = 2.5 x 109 L mol-I s -I. 

1.76 Methanethiol 

'CH3 + CH3SH ...... CH4 + CH3S' 7.4x 107 11 p.r. P.b.k. (RSSR-) in Ar-satd. soln.; radical from eaq- 690553 
reaction with CH3SH. 

1.77 Methanol 

'CH3 + MeOH -> CH4 + 'CH2OH ;::1 x 102 photo Estd. from effect of addn. of MeOH on CH4 and 
C2H6 yields. Radical from Co(NH3)s02CCH/+. 

71F579 

2.2 x 102 y-r. C.k. in soln. contg. Mel; reI. to k(,CH3 + 02) = 4.7 670041 
>< 109 L mol-I s-I. 

1.78 4-Methoxybenzenethiol 

'CH3 + 4-CH30~H4SH -). CH4 + 1.3 x 108 3.0 293 p.r. Abs. changes in soln. contg. DMSO. 89R263 
. 4-CH30C6H4S' 
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TABLE 1. Methyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-I s-I) 

1.79 4-Methoxybenzcnethio\ate ion 

'CH3 + 4"CH3OC6H4S--> <105 9.0 293 p.r. Abs. changes in soln. contg. DMSO; no reaction 89R263 
obs. 

1.80 2-Methyl-2-nltrosopropane 

'CH3 + (CH3hCNO --> addn. 1.7 x 107 -7 -291 p.r. P.b.k. (esr) in unbuffered N20-satd. soln. contg. 1.0 910097 
mol L-1 DMSO and (0.25-15) x 10-3 mol L-1 

MNP (assuminll: complete dimer dissociation). 

1.81 2·Metbylpropene 

'CH3 + CHz=C(CH3h -> addn. 3.9 x 104 y-r. C.k. with MeOH in soln. contg. Mel; obs. G(C~); 
reL to kCCH3 + ()2) = 4 7 x 109 L mol-I s-I 

670041 

1.82 Methyl propionate 

'CH3.+ C2HsC02CH3 .... CH4 + 2.9 X 103 -1 chern. Estd. from esr meas. and values for competing 755188 
CH;CHC02CH, reactions. P..adical from DMSO in Tilll_H~02 soln. 

1.83 2·Methylpropionic acid 

'CH3 + (CH3hCHC02H -> CH4 + 9.0 X 103 -1 chern. Estd. from esr meas. and values for competing 755188 
'C(CII3hCOZII l"Cactions. Radical fculll DMSO in TiTlT.H20Z ~olll. 

1.84 2·Methylpropionitrile 

'CH3 + (CH3hCHCN CH4 + 4.5 X 103 -1 chern. Estd. from esr meas. and values for competing 755188 
'C(CH3hC N reactions. Raaical from DMSO in TiIll_HzOz soin. 

1.85 aci.Nitroetbane, negative ion 

'CH3 + CH3CH=N02 1.6 X 107 10.6 p.r. P.b.k. at 270 nm in N20-satd. soln. contg. 0,1 mol 82A283 
(CH3hCHN02'- L-1 DMSO and 5 x 10-4 mol L-1 nitroalkane. 

1.86 aci·Nitromethane anion 

'CH3 + CHzN02- .... CH3CH2N02'- 1.0 X 108 11.3 -285 p.r. P.b.k. (esr) in N20-satd. soln. contg. (0.5-5) x 10-3 88D069 
mol L-1 nitromethane and 0.5 mol L-1 DMSO. 

1.4 x 108 ILl p.T. P.b.k. at 270 nm in N20-satd. soln. contg. 0.1 mol 
L-1 DMSO and 5 x 10-4 mol L-1 nitroalkane. 

82A283 

1.87 aci-1-Nitropropane, negative ion 

'CH3 + CH3CH2CH=N02- -> 1.4 X 107 10.7 p.r. P.b.k. at 270 nm in N20-satd. soln. contg. 0.1 mol 82A283 
CH3CH2CH(CH3)N02'- L -I DMSO and 5 x 10'4 mol L-1 nitroalkane. 

1.88 aci·2-Nitropropane, negative ion 

'CH3 + (CH3hC=N02 - -> 2.4 X 106 10.7 p.r. P.b.k. at 270 nm in N20-satd. soln. contg. 0.1 mol 82A283 
(CH3hCNOz'- L-1 DMSO and 5 x 10-4 mol L-1 nitroalkane. 

1.89 3·Pentanone 

·CH3• + C2HsC0CzHs -lo CH4 + 1.4 X 104 -1 chern. Estd. from esr meas. and values for competing 755188 
CH3CHCOC2Hs reactions. Radical from DMSO in TiIll_H20z soln. 

1.90 2-Propanol 

'CH3 + 2-PrOH .... CH4 + (CH3hCOH <:1.6 x 103 photo Estd. from effect of addn. of 2-PrOH on CH4 and 
C2H6 yields in photolysis ofCo(NH3>S02CCHl+· 

71F579 

3.4 x 103 y-r. C.k. in soln. contg. Mel; reI. to k('CH3 + 02) = 4.7 670041 
x 109 L mol-1 S-I. 

1.91 Propionic acid 

·CH3.+ C2HsC02H -> CH4 + 3.0 X 103 -1 chern. Estd. from est meas. and values for competing 755188 

CH3CHC02H reactions. Radical from DMSO in TillI_H202 soln. 

1.92 Propionitrile 

'CH3 + C2HsCN -> CH4 + CH3CHCN 1.2 x 103 -1 chern. Estd. from est meas. and values for competing 755188 
reactions. Radical from DMSO in Tilll_H202 soln. 
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TABLE 1. Methyl - Continued 

No. Reaction T (K) Method Comment Ref. 

I .93 Propylene 

'CH3 + CH3CH=CH2 -> addn. y-r. C.k. with 2-PrOH in soln. contg. Mel; obs. 670041 
G(CH4); reI. to k("CH3 + 02) = 4.7 x 109 L mol- l 

g-l. 

1.94 5,10,15,20. Tetrakis( 4-sulfonatophenyl)porphine 

'CH3 + H2TPPS4--> 3.2 X 1010 8.0-8.5 p.r. No experimental details given. Value appeats too 92A304 
high. 

1.95 Deoxyribonucleic acid 

'CH3+DNA-> 8.8 x 104 7 y-r. C.k. in soln. contg. DMSO; estd. from effect of 94R034 
[DMSO] and [DNA] on single-strand hreaks: reI. 
to k(,CHJ + O2)::: 5 X 109 L mor l s-l. 
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TABLE 2. Ethyl 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-1 S-I) 

2.1 Ethyl 

'CH2CH3 + ·CH2CH3 ..... n-C4H lO 7 x 108 -7 p.r. O.k. in Np-satd. soln. contg. 0.0019 mol L-1 89G082 
ethane; £(204 nm) = 980 L mol-I em-I. 

1.2 x 109 4.4 298 p.r. O.k. in soln. contg. 0.05 mol L-I ethane (30 atm) 751055 
and 2.5 x 10-3 mol L -1 NIP; Il = 790,750,700. 
545 and 375 L mol-I cm- at 210, 215, 220. 230 
and 250 nm, resp.: Ea = 16 kJ mol-I, studied at 
278-341 K. 

!:I.6XWs 5.5 p.r. LJ.k. In soln. contg. W 2 mol 1...- 1 ethane and W-:J 72U44j 
mol L-I N20; E = 520 and 330 L mol-I em-I at 
220 and 250 nm, resp. 

2.2 Dlaqua(1,4,8,11-tetraa£acydQteta'adecanc:)cobalt(II) ion 

'CHzCH3 + Co(cyclam)2+ ..... 1.1 x 107 <2 297 f.p. O.k. at 600 nm in soln. contg. MV'+ as indicator 89A338 
C2HsCo(cyclam)2+ and CH3CH2Co(cyclam)2+ and Co(cyclam)2+. 

2.j 5,7,7 ,12,14,14-Hexamethyl-l,4,8,11-tetraazacyclotetradecanecobalt(ll) ion 

'CH2CH3 + Co(Mer,[14]aneN4)2+ ..... 2.9 x 107 1.7-7 296 f.p. O.k. at 600 nm in soln. contg. MV'+ as indicator 89A530 
CH3CH2Co(Me6[141aneN4)2~ and CH3CH2Co(cyclam)2+. 

2.4 Cobal(Il)amin 

'CHl CH3 + BI2r -> (CH3CH2)B 12 5.1 x 108 7 296 f.p. O.k. at 470 nm, as well as p.b.k. at 520 nm. in soln. 
contg. CH3CH2Co(cyclam)2+ and cobal(II)amin. 

89A530 

2.5 Pentaammine(aqua)cobalt(IIl) ion 

'CH2CH3 + Co(NH3)s3+ EtOH+ <2 x 105 -1 296 f.p. O.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
Co(NH3)l+ + H+ and C2HsCo(dmgHh. 

2.6 Pentaammine(bromo )cobalt(IJI) ion 

~CH2CH3 + Co(NH3)sB~+ ..... CzHsBr + 3.0 x 106 -I 296 f.p. C.k. in deaerated soln. contg. 90A403 
Co(NH3)/+ C2H5Co(dmgH)20H2' assuming k('CH2CH3 + 

'CH2CH]):: 1.2 X 109; reI. to k("CH2CH3 + 
IrCI6

2-) = 2.8 x 109 L mol-I s-l. 

2.6x 106 -I 296 f.p. D.k. at 650 run in soln. contg. ABTS'- as indicator 90A403 
and C2HsCo(dmgH)z. 

2.7 Pentaammine( chloro )cobaItOll) ion 

'CH2CH3 + Co(NH3)scf+ --? C2HsO + <3 x 105 -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
Co(NH3)/+ and C2HsCo(dmgH)z. 

2.8 Pentaammine(fluoro)cobalt(lII) ion 

'CH2CH3 + Co(NH3)sF2+ .... CH3CH2F <2 x 105 -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
+Co(NH3h2+ and C2HsCo(dmgH)2' 

2.9 Pentaammine(azido)cobalt(III) ion 

'CH2CH3 + Co(NH3}5(N3)z+ -> 3.7 X lOJ -I 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
C'l'I 3C'HZNJ ... ('o(NH3l}+ ~nrl C'zHs(,n(rlme:Hh 

2.10 Pentaammine(thiocyanato-N)cobalt(III) ion 

'CH2CH3 + Co(NH3)5(NCS)2+-> <2 X 105 -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
C2H~NCS i Co(NH,)S2+ and C2H~Co(dmgHh. 

2.11 Pentaammine(thiocyanato-S)cobalt(lII) ion 

'CH2CH3 + Co(NH3)sSCN2+ ..... 1.4 X 107 -1 296 f.p. D.k. at 650 om in soln. contg. ABTS'- as indicator 90A403 
C2HsSCN + Cv(NH3)" 0+ <tilt! C2HSCv(t!lIl!!Hn. 

2.12 Pentaammine( cyano )cobalt(III) ion 

'CH2CH3 + CO(NH3)~(CN)2+ -> <4x 105 -I 296 f.p. O.k. at 650 om in soln. contg. ABTS'- as indicator 90A40J 

C2HsCN + CO(NH3)s" and C2HSCo(dmgH)2' 
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RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 725 

TABLE 2. Ethyl - Contmued 

N(l. Reaction k pH T(K) Method Comment Ref. 
(Lmol-I s~l) 

2.13 cis-Aquachiorobis(ethylenediamine)cobalt(lll) ion 

'CH2CH3 + cis-Co(enhCH20)Ce+-+ <3 x !OS -I 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
C2HsCI + cis-Co(enh(HzO)2+ and C2HsCo(dmgH)z. 

2.l4 trans-Dichlorobis(ethylenediamine)cobalt(Ill) ion 

'CII2CII3 + tmns-Co(cn)zCI/ ..... -6 x lOS -1 296 f.p. D.l.::. at 650 nm in ~oln. contg. ABTS'- as indicator 90A403 

C2HsCI + trans-Co(en}zCI+ and CzHsCo(dmgH}z. 

2.15 cis·Dichlorobis(ethylenediamine)cobalt(Ill) ion 

'CHzCH3 + cis-Co(enhc1z'" -.. C2HSC1 <2x 10' -1 296 f.p. D.k. at 650 nm in 501n. contg. ADTS'- as indicator 90A403 

+ cis-Co(en}zCl+ and CzHsCo(dmgH}Z. 

2.16 Aquachlorobis( dimethylglyoximato )cobalt(Ill) 

'CHzCH3 + CICo(dmgHh -+ CzHsCl + 2.3 x 106 -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90M03 
Co(dmgHh and CzHsCo(dmgH}z. 

2.17 Dibromobis( dimethylglyoximato )cobaitate(lll) ion 

'CH2CH3 + Co(dmgH}zBrz -+ CzHsBr 5.3 x lOa -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90M03 
+ Co(dmgH}zBr- and CzHsCo(dmgH)z. 

2.18 Dichlorobis( dimethylglyoximato)cobaltate(Ill) ion 

'CHzCH3 + Co(dmgH)zClz- -+ CzHsCI 1.1 x 107 -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
+ Co(dmgH}zCr and CzHsCo(dmgH}z. 

2.19 Acetonitrile(bromo)bis(dimethylglyoximato)cobalt(lll) 

'CH2CH3 + BrCo(dmgH}zNCCH3 -> 1.6 x 108 -1 296 f.p. D.k. at 650 nm in soln. contg. ABTS'- as indicator 90A403 
C2HsBr + Co(dmgH}zNCCH3 and C2HsCo(dmgH}z. 

2.20 Chromium(ll) ion 

'CH2CH3 + C?+ .... CrCH2CHl+ 1.9 x 108 <2 297 f.p. D.k. at 600 nm in soln. contg. MV'+ as indicator 89A338 
and CH3CH2Co(cyc1am)2+. 

2.21 1,4,8,12-Tetraazacyclopentadecanechromiumill) ion 

'CH2CH3 + Cr([15]aneN4)z+ -> 1 x 108 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as indicator 91M27 
CH3CH2Cr([15]aneN4)2+ and CH3CH2Co(dmgH}z. 

2.22 Tris(2,2'.bipyridin .. )chromium(1II) ion 

'CH2CH3 + Cr(bpyh3+ -+ 1.8 x 107 296 f.p. D.k. in deaerated soln. contg. 90A403 
C2HsCo(dmgHhOH2, assuming kCCHzCH3 + 
'CH2CH3) = 1.2 x 109. Product obs. at 560 nm 
suggested to be ring addn. 

2.23 Tris(2,2'-bipyridine)iron(llI) ion 

'CHzCH3 + Fe(bPY)33+ -+ HzC=CHz + 9.2 x 108 -1 296 f.p. D.k. in deaerated soln. contg. 90M03 
Fe(bpy)l+ + H+ C2HsCo([14]aneN4i+ assuming kCCHzCH3 + 

'CHzCH3) 1.2 x 109 L mol-' s-'. 

2.24 Tris(l,lO·phenanthroline)iron(lll) ion 

'CH2CH3 + Fe(phenh3+ -+ H2C=CH2 + 1.5 x lOY 296 f.p. D.k. in deaerated soln. contg. 90A403 
Fe(phen)l+ + H+ CzHsCo(dmgH}zOH2, assuming kCCH2CH3 + 

'CH2CH3) = 1.2 x 109 L mor' s-'. 

1.0 x 109 -1 p.r. P.h.k. at 490 nm in <oln. contS. ethan,,; prohllhly R'iA2R4 
inner-sphere mechanism. 

2.25 Ferricyanide ion 

'CH2CH3 + Fe(CN)63- -+ Fe(CN)64- + 5.0 X 107 4-6 295 p.r .. D.k. at 420 nm in NzO-satd. soln. contg. diethyl S2A041 
other prod. sulfoxide. 

2.26 Hexachloroiridate(IV) ion 

'CH2CH3 + IrC16
2- --> C2HsCI + IrCIl- 2.8 x 109 296 f.p. D.k. in deaerated soln. contg. 90A403 

C2H5Co(dmgH}zOH2, assuming k('CH2CH3 + 
'CH2CH3) = 1.2 x 109. 
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TABLE 2. Ethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(LmOr i s 1) 

2.26 Hexachloroiridate(IV) ion - Continued 

3.1 x 109 ,-j-6 295 p.r. D.k. at ,-j90 nm in NzO-satd. soln. contg. diethyl 82AO,-jl 

sulfoxide or ethyl chloride. 

2.27 Permanganate ion 

'CH2CH3 + Mn04 - -> MnOl- + other -2 x 109 4-6 295 p.r. D.k. at 545 nm in N20-satd. soln. contg. diethyl 82A041 
prod. sulfoxide or ethyl chloride. 

2.28 u-l,4,8,11-Tetraazacyclotetradecanenickel(II) ion 

'CH2CH3 + U-Ni(cyclam)z+ + -> 2.3 X IUs U 298 f.p. U.k. at 6::50 nm in soln. contg. Al:n::;'- as !llA515 
u-CH3CH2Ni( cyc1am) 2+ indicator, alkylcobalt(lII) complex and 6.0 mol 

L-1 HCl04· 

2.29 P-l,4,8,11-Thlraazacyclull!lrauI!canl!nJckl'I(Il) lUll 

'CH2CH3 + ~-Ni(cyc1am)2+ + -+ 1.3 X 107 0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
~-CH3CH2Ni(cyc1am)2+ indicator, alkylcobalt(III) complex and 1.0 mol 

L-1 HCl04• 

2.30 Oxygen 

'CH2CH3 + O2 -> C2H5OO' 2.1 X 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L-1 HCl04; alkyl 91AI76 
radical from RCo(dmgH}z or RCo(cyc1am)2+; reI. 
to k('CH2CH3 + ~-Ni(cyc1am)2+) 1.3xl07 L 
mol-I s-I. 

2.9 x 109 p.r. P.b.k. at 270 nm in soln. contg. 6 x 10-5 mol L-1 751055 
02 and ethane. 

2.31 Pentaammine(bromo )ruthenium(III) ion 

'CH2CH3 + Ru(NH3)5Br+ -+ C2HSBr + 1.6 x 107 -1 296 f.p. C.k. in deaerated soln. contg. 90A403 
RU(NH31/1- C2H5co(clmgH120H2, assuming kCCH2CH3 T 

'CH2CH3) == 1.2 x 109; reI. to kCCH2CH3 + 
IrCI6

2-) = 2.8 x 109 L mol-1 s-I. 

2.2 x 107 296 chern. C.k. in deaerated soln. contg. 1.3 x 10-4 mol L-1 90A403 
(H20)sCrC2Hl+, 4.0 x 10-4 mol L-1 Fe(bpy)/+, 
5.0 x 10-3 mol L-1 Ru(NH3)5Br+ and 0.10 mol 
L-1 HC104; reI. to k(,CH2CH3 + Fe(bpy)/+) = 9.2 
x 108 L mol-I s-I. 

2.32 Hydrogen peroxomonosulfate ion 

'CH2CH3 + HS05- -> 3.8 X 105 chern. Esr study in soln. contg. Ti(I1I) sulfate, Hz02, 90D226 
HSO. - and diethyl sulfoxide. 

2.33 Peroxodisulfate ion 

'CH2CH3 + S2082- -> S04'- + sol- + 7.4 x 104 -293 chern. Esr study in soln. contg. 0.008 mol L-1 Ti(II1), 84D044 

other prod. 0.01 mol L -I HzOz, (0-0.025) mol L-1 szol- llnn 

-0.01 mol L-1 Et2S0. 

2.34 Vanadium (II) ion 

'CH2CH3 + V2+ + H+ -> C2H6 + V3+ 4.3 X 105 2 296 f.p. D.k. at 600 nrn in soln. contg. MY'+ as indicator, 91A428 
0.01-0.03 mol L-1 H+, (1-5) X 10-4 mol L- 1 

CH3CH2Co(dmgH) or CH3CH2Co(cycIam)2+. (5-
38) x 10-6 mol L-1 MV'+, and 0.01-0.06 mol L- 1 

y2+. 

-6x 105 298 chern. Calcd. from product anal. in soln. contg. y2+ and R6A020 

C2HsC(CH3h02H and (CH3)2CH1 knowillg 
kCCH2CH2 + ·CH2CH2)· 

2.35 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH2CH3 + ABTS'- -> addn. 1.1 x 109 0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (fWlll 

ABTS2- + Br2) and alkylcobalt(lII) complex. 

91A515 
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TABLE 2. Ethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

1.:~5 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion Continued 

9.2 x 108 296 f.p. 

2.36 1,1'-Dimethyl·4,4'·bipyridinium radical cation 

'CHzCH3 + MV'+ ..... addn. 1.0 x 109 2 296 f.p. 

1.2 x 109 296 f.p. 

1.0 X 109 <2 297 f.p. 

2.37 Ethanethiol 

'CH2CH3 + C2HsSH ..... C2H6 + C2H5S' 2.8 X 107 7.0 -298 f.p. 

2.38 2-Iodopropane 

'CHzCH3 + (CH3hCHI ..... (CH3hCH + -6x 105 298 chern. 
CzHsI 

2.39 2·Metbyl-Z·nitrosopropane 

'CH2CH3 + (CH3hCNO ..... addn. 5.3 x 107 -7 -291 p.r. 

D.k. at 650 nm in deaerated soln. contg. 
C2HsCo(dmgHhOH2, ABts2

- and Ce(IV), 
assuming k(,CH2CH3 + 'CH2CH3) = 1.2 x 109 L 
mOrI 5-1. 

D.k. in soln. contg. O.oI-O.03 mol L-1 H+, (1-5) x 
10-4 mol L-l CH3CH2Co(dmgH) or 
CH3CH2Co(cyclam)2+, (5-38) x 1O-b mol L-1 

MV'+; also see [91A427J. 

D.k. in deaerated soln. contg. 
CzH,Co(dmgH}zOH1i IlSsuming k(,CHzCH,-I-

'CH2CH3) 1.2 x 10 . 

D.k. at 600 nm (MV'+, e:: 1.37 x 104 L mol-I 

em-I, 0.01-0.1 mol L-1); MV'+ from ZnlHg redn. 
of My2+; (2-4) X 10-6 mol L-1 radical from 
photolysis of CH3CH2Co(cyc1am)2+. 

P.b.k. at 650 nm using ABTS'- as indicator in soln. 
contg. ABTS2- and CH3CH2Co(cyclam)2+. 

Calcd. from product anal. in soln. contg. VH and 
C2H5C(CH3hO~H and excess (CH3hCHI; reI. to 
k('CH2CH3 + V +) =-6 X 105 Lmorl s-I. 

P.b.k. (esr) in unbuffered N20-satd. soln. contg. 0.5 
mol L-I diethyl sulfoxide and (0.25-15) x 10-3 

mol L-l MNP (assuming complete dimer 
dissociation). 

\lOA4U;J 

91A428 

90A403 

89A338 

92A401 
92A223 

86A020 

9ID097 
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TABLE 3. Propyl 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-I s-I) 

3.1 Propyl 

'CH2CH2CH3 + 'CH2CH2CH3 -+ 6.3 X 103 p.r. O.k. 91AI17 

3.2 N.meso·S,7,7 ,I2,I4,14·Hexamethyl.l,4,S,11·tetraazacycIotetradeca·4,Il-dienecobalt(II) ion 

'CH2CH2CH3 + 1.4 X 108 l.3-7 296 f.p. O.k. at 600 nm in soln. contg. MY-+ as indicator 89A530 
N-meso-Co( 4, II-dieneN4)2+ -+ and CH3CH2CH2Co(cyclam)2+. 
CH3CH2CH2Co(4,11-dieneN4i"'" 

3.3 Cobal(ll)amin 

'CHzCHzCH3 + Bl2r -> addn. 6.1 x 108 7 296 f.p. O.k. at 470 nm, as well as p.b.k. at 520 nrn, in soln. 89A530 
contg. CH3CHzCH2Co(cyclarn)2+ and 
cobal(lI)arnin. 

3.4 Chromiwn(I1) ion 

'CH2CH2CH3 + C~+-> 2.2 X 108 <2 297 f.p. O.k. at 600 nm in soln. contg. MY'+ as indicator 89A338 
CrCH2CH2CHl+ and CH3CH2CH2Co(cyclam)2+. 

3.5 I,4,S,I2-Tetraazacyciopentadecanechromium(I1) ion 

'CH2CH2CH3 + Cr([15]aneN4)2+ -> 8.5 x 107 298 f.p. O.k. at 600 nm in soln. contg. MY'+ as indicator 91A427 
C2HsCH2Cr([15]aneN4)2+ and RCo(dmgHh. 

3.6 a·IA,S,ll-Tetraazacyciotetradecanenickel(II) ion 

'CH2CH2CH3 + a-Ni(cyclarn)z+-> 1.7 x 108 0 298 f.p. O.k. at 650 nm in soln. contg. ABTS'- as 91A515 
a-CH3CH2CH2Ni(cyclarn)2+ indicator, a1kylcobalt(III) complex and 6.0 mol 

L-1 HC104• 

3.7 13-1,4,S,11-TetraazacycIotetradecanenickel(II) ion 

'CH2CH2CH3 + j3-Ni(cyclam)2+ +-> 1.0 X 107 0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 9lA515 
13-CH3CH1CH2Ni(cyclam)1+ indicator, a1kylcobalt(IlI) complex and 1.0 mol 

L-1 HCI04 · 

3.S Oxygen 

"CHzCH2CH3 + O2 -> 1.9 X 109 8.5 p.r. P.b.k. at 250 nm in soln. contg. propane, 2.8 x 10-3 91A1l7 

CH3CH2CH2OO' mol L-1 N20 and 1.25 x 10-3 mol L-1 02' 

3.5 X 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L-1 HC104 ; alkyl 9lA176 
radical from RCo(dmgH)2 or RCo(cyclarn)2+; reI. 
to k(,CH2CH2CH3 + ~-Ni(cyclarn)2+) = 1.0 x 107 L 
mol-I s-I. 

3.9 Vanadium (II) ion 

'CH2CH2CH3 + y2+ + H+ -> 2.4 X 105 2 296 f.p. O.k. at 600 nm in soln. contg. MY'+ as indicator, 91A428 
CH3CH1CH3 + y 3+ 0.01-0.03 mol L-1 H+, (1-5) X 10-4 mol L- 1 

CH3CH2CH2Co(dmgH)z or 
CH3CH2CH2Co(cyclam)2+ and 0.01-0.06 mol L-1 

y2+. 

3.10 2,2' ·Azinobis{3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CHzCH2CH3 + ABTS'- ... addn. 1.2 x 109 0 298 f.p. D-k. at 650 nm in soln contg ART.<;·- (from 91A515 

1.0 x 109 ABTS2- + Br2), alkylcobalt(IlI) complex and 1.0 
or 6.0 mol L -I HCI04. 

3.11 1,1 '-Dimethyl-4,4'·bipyridinium radical cation 

'CH2CH2CH3 + MY'+ -> 1.0 X 109 298 f.p. D.k. at 600 nm in soln. contg. RCo(dmgH)2 and 91A42? 

CH3(CH2hMY+ (l-8) x 10-5 mol L-1 MY·+. 

1.2 X 109 2 296 f.p. O.k. in soln. contg. 0.01-0.03 mol L-1 H+, (1-5) x 91A428 
1U--4 mol L 1 CH3lCH2)2ColdmgH)2 or 
CH3(CH2hCo(cyclam)2+, (5-38) x 10-b mol L' f 

MY+. 

1.2 x 109 <2 297 f.p. O.k. at 600 nm (MY'+, E = 1.37 x 104 L mol i 89A338 
em-t , 0.01-0.1 mol L-1); MY'+ from Zn/Hg n:dn. 
of My2+; (2-4) X 10-<> mol L-1 radical from 
photolysis of CH3CH2CH2Co(eyclam)2+. 
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No. Reaction 

:1.12 2-Methyl_2_nitrosopropane 

'CH2CH2CH3 + (CH3)3CNO ..... addn. 6.9 x 107 

TABLE 3. Propyl - Continued 

T (K) Method Comment Ref. 

-7 -291 p.r. P.b.k. (esr) in unbuffered'N20-satd. soln. contg. 
\).'25 mo\ 1..-1 oipropy\ suWox'lde and ltl.2S-1S) x 
10-3 mol L-1 MNP (assuming complete dimer 
dissociation). 

9lD097 
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TABLE 4. I-Methylethyl 

No. Reaction T (K) Method Comment Ref. 

4.1 5,10,15,20-Tetrakis( 4-sulfonatophenyl)porphinatocobaltate(II) ion 

(CH3hCH + COTPPS4- ~ 1.9 X 109 294 p.r. D.k. in NzO-satd. soln. contg. 0.02 mol L-1 83A088 
(CH3h CHCoTPPS4- 2.0x 109 13 [(CH3hCH]2S0. 

4.2 1,4,8,12·Tetraazacyclopentadecanechromium(Il) ion 

(CH3hCH + Cr([15]aneN4i+ -+ 6.1 x 107 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as 91A427 
(CH3hCHCr([15]aneN4)2+ indicator and RCo(dmgH}z. 

4.3 Copper(I1) Ion 

(CH3)2CH + Cu2+ + H20 ..... 4x 106 1-1.3 298 chern. C.k. in soln. contg. (6-10) x 10-4 mol L-1 82A479 
(CH3hCHOH + Cu+ + W CrCH(CH3)z2+, 0.02-0.4 mol L-1 Cu2+ and 

oxygen; reI. to k("CH(CH3h + °2):: 109 L 
mol-I 5-1. 

4.4 Ferricyanide ion 

(CH3hCH + FeCCN)63- -+ Fe(CN)64- + 1.3 X 109 4-6 295 p.T. D.k. at 420 nm in N~O-satd. soln. contli[. di- 82A041 
other prod. (l-methylethyI) sulfoxide. 

4.5 Hexachloroiridate(IV) ion 
• 2 

(CH3 )zCH -I- IrCl,; - -+ 3.6",109 4-6 295 p.r. D.le. at 490 nm in NzO-satd. soln. contg. cli- 82A041 

(l-methylethyl) sulfoxide; both e-transfer 
and chlorine transfer. 

4.6 1,4,8,11-Tetramethyl-1,4,8,1l-tetraazacyclotetradecanenickel(l) ion 

(CH3hCH + Ni(Me4[14]aneN4t -+ _106 phot. Estd. from product yields. 86M180 
addn. 

4.7 ct.-1 ,4,11,11-Tetrllll""<"ydotetrllrle<".meni<"kel(1T) ion 

(CH3)zCH + a-Ni(cyc1am)2+ + H20 -+ 6.2 X 106 0 6.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
a-(CH3hCHNi(cyclam)(H20)2+ indicator and alkylcobalt(III) complex. 

4.8 \3-1,4,8,11-TetrIl1l2Ilcyclotetrlldecanenickel(II) ion 

(CH3)zCH + ~-Ni(cyc1am)2+ -+ <2x 105 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
indicator and alky1cobalt(III) complex. 

4.9 Oxygen 

(CH3hCH + O2 ..... (CH3h CHOO' 3.8 x 109 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A176 
indicator and 0.1 mol L-1 HCl04; alkyl 
radical from RCo(dmgH)z or RCo(cyclam)2+. 

4.10 Vanadium (II) ion 

(CH;.hCH + V2+ + H+ ..... CH3CH2CH3 2.4 X 105 2 296 f.p. D.k. at 600 nm in soln. contg. MV'+ as . 91A428 
+V+ indicator, 0.Q1-0.D3 mol L-I W, (1-5) X 10-4 

mol L-1 (CH3hCHCo(dmgH) or 
(CH3hCHCo(cyc1am)2+, (5-38) x 10-6 mol 
L-I MV'+, and 0.01-0.06 mol L-I V2+; 

4.11 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

(CH3hCH + ABTS'- ..... addn. 1.4 x 109 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (from 91A515 

9.0 x 108 6.0 ABTS2- + Br2), alkylcobalt(III) complex and 
1.0 or 6,0 mol L -I HCIO". 

4.12 1,1'-Dimethyl-4,4'-bipyridinium radical cation 

(CH3}zCH + MV'+ -+ (CH3hCHMV+ 1.2 X 109 298 f.p. D.k. at 600 nm in soln. contg. RCo(dmgH)2 9lA427 
and (1-8) x 10-5 mol L-I MV·+. 

1.5 X 109 2 296 f.p. D.k. in soln. contg. 0.01-0.03 mol L-I H+, 91A428 
(l-5) x 10-4 mol L-I (CH3hCHCo(dmgHh 
or (CH3}zCHCo(cyclam)2+ and (5-38) x 10-6 
mol L-1 MV·+. 
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TABLE 4. I-Methylethyl - Continued 

-================================================================== 
No. Reaction k pH I T (K) Method Comment Ref. 

(Lmol-1 5-1). 

4.13 2-Methyl-2-nitrosopropane 

(CH3hCH + (CH3hCNU .... addn. 4.6 X 107 -291 p.r. .I'.b.k. (esr) In unbutfered N2U-satd. soln. 911JU97 
contg. 0.1 mol L -I diisopropyl sulfoxide and 
(0.25-15) x 10-3 mol L -1 MNP (assuming 
complete dimer dissociation). . 
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TABLE 5. Cyc!opentyI 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-I S-I)· 

5.1 Cyclopcntyl 

c-CsH9 + c-CsH9 -+ 1.0 X 109 7 p.r. O.k. in soln. contg. N20 and 1.3 x 10-5 mol 
L -I cyclopentane; t = 480 L mo(-lcm-J at 

741051 

248 nm; products are bicyc\opentyl, 
cycJopentane and cyclopentene. 

2.0x 109 10 p.r. O.k. in N20-satd. soln. contg. cyclopentane. 741052 

5.2 Chromium (II) ion 

c-CsH9 + c2+ -+ Cr-c-CsHl+ 8 x 107 3.3- 295 p.r. P.b.k. in N20-satd. soln. contg. -0.01 mol 83A345 
4.0 L-I cyclopentane and (2-10) x 10-4 mol L-1 

c2+. 

5.3 1,4,8,12-Tetraazacyclopentadecanechromium(II) ion 

c-Cs~ + Cr([15]aneN4)2+ -+ 7.1 x 107 2 298 f.p. D.k. at 600 urn in soln. contg. MY'+ as 91A427 
C-CSH9Cr([ 15]aneN4)2+ indicator, 0.01-0.03 mol L -I H+, c-

C5HyCo(dmgHh and (I-8) x 10-5 mol L-I 

MY·+. 

5.4 Nlckel(I) ion 

<.:-CSH9 of' Nrl- -, <.:-CSH9Ni'" 2.8 x 10Q p.r. D.1I.. al 300 11111 (a:s we;;ll a:s p.b.1I..) ill suln. 741037 
contg. NiS04 and cyc!opentane. 

5.5 1,4,8,11-Tetramethyl-l,4,8,11-tetraazacyclotetradecanenickel(I) ion 

c-C5H9 + Ni(Me4L14JaneN4)' -+ addn. _!Us Jj phOto bstd. trom ratio of prOducts formed trom t!6M180 
radical. 

S.6 a-l,4,S,11-Tetraazacyclotetradecanenickel(II) ion 

c-C5H9 + a-Ni(cyclam)2+ + H20 ---> 1.0 X 107 0 6.0 298 f.p. O.k. at 650 nm in soln. contg. ABTS'- as 91A515 
a-c-CsH9Ni(cyclam)(H20)2+ indicator and alkylcobalt(JII) complex. 

5.7 j3-1,4,S,11-Tetraazacyc1otetradecanenickel(IO ion 

c-CSH9 + j3-Ni(cyclam)2+-> <2 x lOS 0 l.0 298 f.p. O.k. at 650 nm in soln. contg. ABTS'- as 9IA515 
indicator and a1kylcobalt(lII) complex. 

S.S Hydrogen peroxide 

c-CSH9 + H20 2 ---> 4.6 X 104 y-r. Estd. from dose rate effect on G(H20 2), 

assuming 2k(R + R) = 2 x 109 in soln. contg. 
76A254 

2.5 x 10-3 mol L-1 cyclopentane and 0.01 
molL-1 N2O. 

5.9 Oxygen 

c-CSH9 + O2 -> c-CSH9OO' 3.5 X 109 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91AI76 
indicator and 0.1 mol L-1 HCI04; alkyl 
radical from RCo(dmgH)z or RCo(cyclam)2+. 

4.9x 109 7 p.r. P.b.k. at 270 nm in N20/OZ satd. soln. contg. 741051 
cyclopentane. 

5.10 Vanadium(II) ion 

c-CSH9 + y2+ ---> c-CSH IO + y3+ -1 X lOs 2 296 f.p. O.k. at 600 nm in soln. contg. MY.+ as 91A428 
indicator, 0.01-0.03 mol L-1 W, (1-5) X 10-4 
mul L-1 c-CSH9Cu(ulIlgH)Z Ul <.:-
CsH9Co(cyclam)2+, (5-38) x 10-6 mol L-1 

MY'+, and 0.01-0.06 mol L-1 YZ+. 

S.U 2,2' -Azinobis(3-ethylbenMthiazolinc-6-sulfonatc) radical union 

c-CSH9 + ABTS'- -+ addn. 1.2 x 109 0 1.0 298 f.p. O.k. at 650 nm in soln. contg. ABTS'- (from 91A515 

9.1 x 108 6.0 ABTS2- + Brz), a1kylcobalt(IlI) complex and 
1.0 or 6.0 mol L-1 HClO4 

5.12 3-Carboxamido-2,2,5,S-tetramethylpyrrolidin-l-yloxy 

c-C5H9 + NX-s -+ addn. 3.5 x 108 acid p.r. Condy. changes in N20-satd. soln. 
0.01-0.1 mol L-1 cyclopentane. 

contg_ 761152 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 



RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 733 

TABLE 5. Cyclopentyl - Continued 

",.c;,================================= 
No, Reaction I T (K) Method Comment Ref. 

~,13 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-l-yloxy 

c-CSH9 + NX-u ~ addn. 3.6x 108 acid p.r. Condy. changes in N20-satd. soln. contg. 
0.01-0.1 mol L-1 cyclopentane. 

761152 

$.14 1,1'_DimE'thyl.4,4'.bipyridiniont r~dll'IIIl'lltlt)n 

C-C5~ + MY .... ~ addn. 9.1 x 108 2 298 f.p. D.k. at 600 nm in soln. contg. 0.01 mol L ~l 91M27 
W, C-CSH9Co(dmgHh and (1-5) x 10-5 mol 
L-1MV·+. 

1.2 x 109 2 296 f.p. D.k. at 600 urn in soln. contg. 0.01-0.03 mol 
L-1 H+, (l-5) x 10-4 mol L-1 c-

91A428 

CSH9Co(dmgHh or c-CSH9Co(cyclam)2+ and 
(5-38) x 1O-{i mol L-1 MY'+. . 

5.15 2,2,6,6-Tetramethylpiperidine~N-oxyl 

C-C5~ + TMPN .,... 4.3 X 108 acid p.r. Condy. changes in N20-satd. soln. contg. 
0.01 mol L -I cyclopentane: addn. reaction. 

761067 

5.16 2,2,6,6-TetramethyJ-4-piperidone N-oxyJ 

c-CSH9 +TAN -> 4.0x108 acid p.r. Condy. changes in N20-satd. soln. contg. 
0.01 mnl T .-1 c.ydnpp.ntllnp.; ",Inn. "",,'Nion 

761067 
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals 

No. Reaction T (K) Method COmment Ref. 

6.1 I-Butyl 

6.1.1 I-Butyl 

'CH2(CH2hCH3 + 'CH2(CH2hCH3 --+ S x 108 8.S p.r. D.k. 91A117 

6.1.2 1,4,8,12-Tetraazacyclopentadecanechrornium(l1) ion 

'CH2(CHzhCH3 + Cr([15]aneN4)z+ --+ 8.2 x 107 298 f.p. D.k. at 600 nrn in soln. contg. MV'+ as 91A427 
C1H7CH,Cr([lS]aneNd)2+ indicator and RCo(dm.ll:Hh. 

6.1.3 «-1,4,8,U.Tetraazacyclotetradecanenickel(II) ion 

'CH2(CH2hCH3 + «-Ni(cyclam)2+ 2.3 x 108 0 6.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91AS15 
a-CH3(CH2hCH2Ni(cyclam)2+ indicator. alkylcobalt(ITI) complex and 1.0 

mol L-1 HClO4. 

6.1.4 /3-1,4,8,U-Tetraazacyclotetradecanenickel(Il) ion 

'CH2(CH2hCH3 + j3-Ni(cyclam)2+ + --+ 1.0 X 107 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 9lA5l5 
j3-CH3(CHzhCH2Ni( cyclam) 2+ indicator, alkylcobalt(Ill) complex and 1.0 

mol L -I HCI04. 

6.1.5 Oxygen 

'CHJ(CH,,)JCH, + OJ --+ 1.3 X 109 8.5 p.r. P.h.k. lit 250 nm in ~oln. contg. hut"nt!. 2.R x 91Al17 
CH3(CH2)300' 10-3 mol 1:1 NzO and 1.25 x 10-3 mol L-1 

°2' 
1.8 X 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L -I HCI04; alkyl 9IAl76 

radical from RCo(dmgH)2 or RCo(cyclam)z+; 
reI. to k('CH2(CH2hCH3 + j3-Ni(cyclam)2+) 
= 1.0 x 107 Lmorl 8-1• 

6.1.6 Vanadium(ll) ion 

'CH2(CH2hCH3 + V2+ + H+ -> 

n-C4H lO + V3+ 
2.S X 105 2 296 f.p. D.k. at 600 nm in soln. contg. MV'+ as 

indicator, 0.01-0.03 mol L -I W, (1-S) x 10-4 
91A428 

mol L-1 CH3(CHzhCo(dmgHh or 
CH3(CH2hCo(cYclam)2+ and 0.0}-0.06 mol 
L-1 V2+. 

6.1.7 2,2'-Azinobis(3·ethylbenzothiazoline-6·sulfonate) radical anion 

'CH2(CHzhCH3 + ABTS'- ..... addn. 1.3 x 109 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (from 91AS15 
804 x 108 6.0 ABTSz- + Brz), alkylcobaIt(III) complex and 

1.0 or 6.0 mol L-1 HCI04; 

6.1.8 1,1'·Dirnethyl·4,4'·bipyridinium radical cation 

'CH2(CH2hCH3 + MV'+ --> 1.1 X 109 2 296 f.p. D.k. in soln. contg. 0.01·0.03 mol L-1 H+, 91A428 
CH3(CH2)3MV+ (1-5) x 10-4 mol L-1 CH3(CH2)3CO(dmgH)2 

or CH3(CH2hCo(cyclam)2+, (5-38) x 10-6 
mol L-1 MV·+. 

1.2 X 109 298 f.p. D.k. at 6UU nm in soln. contg. RCo(dmgHh 
and (1-8) x 10-5 mol L-1 MV·+. 

!lIA4:li 

6.2 tert.Butyl 

6.2.1 terr-Butyl 

'C(CHil)3 + 'C(CH3h --> lAx 109 p.L D.k. in NzO-satd. soln. contg. terr-butyl 80A014 
sulfoxide. 

6.2.2 Ferricyanide ion 

'C(CH3h + Fe(CN)63- --> Fe(CN)64- + 3.6 X 109 4-6 p.r. D.k. at 420 nm in NzO-satd. soln. contg. di- 82A041 

other prod. (tert-butyl) sulfoxide. 

6.2.'\ n ..... ""hloroirid"te(IV) ion 

'C(CH3h + IrC16
2- .... 3.8 X 109 4-6 p.r. D.k. at 490 nm in NzO-satd. soln. contg. di- 82A041 

(tert-butyl) sulfoxide; both e-transfer and CI 
transfer. 
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals - Continued 

No. Reaction T (K) Method Comment Ref. 

fl.:' Cydohexenyl 

6.3.1 Cyclohexenyl 

C-C6H9 + c-C6H9 --+ 

(,.4 Cyclohexyl 

6.4.1 Cyclohexyl 

c-C6HlI + c-C6HlI ..... 

>13 p.r. 

-10.5 p.r. 

p.r. 

6.4.2 1,4,8,II-Tetrarnethyl-l,4,8,1l-tetraazacyclotetradecanenickel(1) ion 

c-C6HlI + Ni(Me4[14]aneN4)+..... _lOS 

( •. 5 Cyclopentenyl 

6.5.1 Cyclopentenyl 

6.6 2,2-Dirnethylpropyl 

6.6.1 1,4,8,12-Tetr,ulzacyclopentadecanechromium(II) ion 

'CH2C(CH3h + Cr([15]aneN4)2+ ..... 
(CH3hCCH2Cr«(15]aneN4)2+ 

6.3 X 107 

6.6.2 o;.I,4,8,ll·Tetraazacyclotetradecanenickel(II) ion 

14 

'CH2C(CH3)3 + a-Ni(cyclam)2+ ..... 8.0 x 106 0 
a-(CH3hCCH2Ni(cyclam)2+ 

6.6.3 Oxygen 

'CH2C(CH3h + O2 -> (CH3hCCH200' 2.7 X 109 

6.6.4 Vanadium(1l) ion 

'CH2C(CH3)3 + y2+ + H+ ..... 
CH3C(CH3)3 + y 3+ 

3.5 X 105 2 

6.0 

6.6.5 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

phot. 

p.r. 

298 f.p. 

298 f.p. 

298 f.p. 

296 f.p. 

'CH2C(CH3h + ABTS·- ..... addn. 7.4 x 108 0 6.0 298 f.p. 

6.6.6 1,1'-Uirnethyl-4,4'-bipyridinium radical cation 

'CH2C(CH3h + MY'+ -> addn. 9.7 x 108 2 296 f.p. 

7.6 X 108 298 f.p. 

6.7 Heptyl 

6.7.1 ~-1,4,8,11-Tetraazacydotetradecanenickel(II) ion 

'CHiCH2)sCH3 + ~-Ni(cyclam)2+ + -> 7.8 X 106 0 1.0 f.p. 
~-CH3(CH2)5CHiNi(cyclam)2+ 

D.k. at 250 nm in N20-satd. soln. contg. 
cyclohexene and 0.3 mol L-I KOH; used 
G(radical) = 6.0. 

D.k. at 250 nm in N20-satd. soln. contg. 
cyclohexane; E= 920 Lmol-I cm-I. 

D.k. at 240 nm in N20-satd. soln. contg. 
cyclohexane; E = 1480 L mol-I cm:-I. 

Estd. from product yields. 

741077 

741077 

680385 

86M180 

D.k. in N20-satd. soln. contg. cyclopentene; 741052 
used G(radical) = 6.0. 

D.k. at 600 nm in soln. contg. MV'+ as 
indicator and RCo(dmgH)2' 

D.k. at 650 nm in soln. contg. ABTS'- as 
indicator, alkylcobalt(lII) complex and 1.0 
mol L-I HCI04. 

91A427 

91A515 

D.k. at 650 nm in soln. contg. ABTS'- as 91AI76 
indicator and 0.1 mol L-I HCI04; alkyl 
radical from RCo(dmgHh or RCo(cyclam)2+. 

D.k. at 600 nrn in soln. contg. MY'+ as 91A428 
indicator, 0.01-0.03 mol L-I H+, (1-5) X 10-4 
mol L-1 (CH3)3CCH2Co(drngH)2 or 
(CH3hCCH2Co(cyclam)2+ and 0.01-0.06 mol 
L-I y2+. 

D.k. at 650 nm in soln. contg. ABTS'- (from 91A515 
ABTS2- + Br2), alkylcobalt(III) complex and 
6.0 mol L-I HCI04. 

D.k. in soln. contg. 0.01-0.03 mol L-I H+, 91A428 
(1-5) x 10-4 mol L-I 

(CH3hCCH2CO(dmgHh or 
(CH3hCCH2Co(cyclam)2+, (5-38) x 10-6 mol 
L-IMY·+. 

D.k. at 600 nm in soln. contg. RCo(dmgH)2 
and (1-8) x 10-5 mol L- I MV·+. 

D.k. at 650 nm in soln. contg. ABTS'- as 
indicator, alkylcobalt(III) complex and 1.0 
mol L-1 HCI04. 

91A427 

91A515 
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals - Continued 

No. Reaction k 
(Lmol-1 S-I) 

pH T(K) Method Comment Ref. 

6.7 Heptyl - Continued 

6.7.2 Oxygen 

'CH2(CH2)sCH3 + O2 -+ l.6 X ro9 0 298 f.p. C.k. in soln. contg. l.0 mol L-1 HCI04; alkyl 91A176 
CH3(CH2)sCH2OO' radical from RCo(dmgH}z or RCo(cyclam)2+; 

reI. to kCCH2(CH2)sCH3 + ~-Ni(cyclam)2+) 
=7.8 x 106 Lmol-I S-I. 

6.7.3 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH2(CH2)sCH3 + ABTS'- .... addn. 1.2 x 109 0 1.0 298 f.p. D.k. at 6:'l0 nm In soln. comg. ABTS-- (from 9 IA:5 l:'l 
ABTS2- + Br2), alkylcobalt(IlI) complex and 
l.0 mol L -I HCI04. 

6.S 5-Hexenyl 

6.S.1 1,4,S,12-Tetraazacyciopentadecanechromium(II) ion 

'CH2(CH2hCH=CH2 + 9 X ro6 chern. Calcd. from product anal. in soln. contg. 79A461 
Cr(f151aneN.)2+ -+ Cr([15laneN~)2+ and 6-bromo-1-h~xene: 
CH2=CH(CH2hCH2Cr[15]aneN4)f+ kCCHr(CH2hCH=CH2 -+ c-CSH9CH2) = I x 

105 S- . 

6.8.2 1,4,S,11-Tetramethyl-1,4,8,11-tetraazacyclotetradecanenickel(I) ion 

'CH2(CH2hCH=CH2 + 4x 107 alk. 273 chern. Calcd. from product anal. in soln. contg. 86A229 
Ni(Me4[14]aneN4t -+ 6 x ro7 298 Ni(Me4[14]aneN4t and 6-bromo-1-hexene. 
CH2=CH(CH2)3CH2Ni(Me4[14]aneN4)+ 

-3 x 107 phot. Estd. from product yields. 86M180 

6.9 Hexyl 

6.9.1 Hexyl 

'CH2(CH2)4CH3 + 'CH2(CH2)4CH3 -+ 6 X roB p.r. O.k. at 240 nm in N20-satd. soln. contg. 6~U3!l5 

hexane; E=960Lmol-1 em-I. 

6.9.2 ~-1,4.S,11-Tetraazacyclotetradecanenickel(ll) ion 

'CII2(CII2)4CH3 T I3-Ni(cyclam)2+ T > 9.0 x 106 0 1.0 298 f.p. D.k. at G50 nm in soln. contg. ADTS'- as 91A515 
~-CH3(CH2)4CH2Ni(cycIam)2+ indicator, alkylcoba\tCIII) complex and 1.0 

mol L-I HCl04. 

6.9.3 Oxygen 

'CHiCH2)4CH3 + O2 -+ 3.9 X ro9 0 298 f.p. C.k. in soln. contg. l.0 mol L- I HC104; alkyl 91AI76 
CH3(CH2)4CH200' radical from RCo(dmgH}z or RCo(cyclam)2+; 

reI. to k(,CH2(CH2)4CH3 + ~-Ni(cyclam)2+) 
=9.0x l06Lmo\-1 ~-I. 

6.9.4 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH2(CH2)4CH3 + ABTS'- -+ addn. 1.1 x ro9 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (from 91A515 
ABTS2- + Br2), alkylcobalt(I1I) complex and 
1.0 mol L -j HCI04. 

6.10 1-Methylheptyl 

6.10.1 a.-1,4,S,11-Tetraazacyclotetradecanenickel(II) ion 

'CH(CH3)(CH2)sCH3 + a.-Ni(cyclam)2+ l.0 x ro7 0 6.0 298 f.p. O.k. at 650 nm in soln. contg. ABTS'- as 91A515 
-+ a.-CH3(CH2)sCH(CH3)Ni(cyclam)2+ indicator, alkylcobalt(IIl) complex and 1.0 

mol L-I HCI04. 

6.10.2 Oxygen 

'CH(CH3)(C;H2)sCH3 + 02 -+ 3.7 X 109 298 f.p. O.k. at 650 nm in soln. contg. AWfS'- as 91A176 

CH3(CH2)sCH(CH3)00' indicator and 0.1 mol L-1 HCI04; alkyl 
radical from RCo(dmgH}z or RCo(cyclalll)21. 

6.10.3 2,2' -Azinobis(3-ethylbenzothiazoline-6-su!fonate) radical anion 

'CH(CH3)(CH2)sCH3 + ABTS'- --> l.0 x 109 0 6.0 298 f.p. O.k. at 650 nm in soln. contg. ABTS-- (frolll 91A515 

addn. ABTS2- + Br2), alkylcobaJt(lll) cllIlIpkx and 
6.0 mol L-I HCI04· 
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TABLE 6. MiscellaneousUnsubstituted Alkyl and Alkenyl Radicals - Continued 

No, Reaction k ,pH I T(K) Method Comment Ref. 
(L mol-I 8-1) 

ro,l t I-MethylpropyJ 

ft.11.l 1,4,8,12-Tetraazacyclopentadecanechromimn(ll) ion 

'CH(CH3)C2Hs + Cr([lS]aneN4i+ -+ 3.9 x 107 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as 91A42? 
C,H~CH(CH~)Cr([151aneN4)2+ indicator and RCo(dmgHh. 

6.11.2 a-l,4,8,11-TetraazacycIotetradecanenickeI(II) ion 

CH(CH3)CaH, + a-Ni(cyc1am)2+ -+ 6.5 x 106 0 6.0 298 f.p. D.k: at 650 nm in soln. contg. ABTS'- as 91A515 
a-CaH,CH(CH3)Ni(cyclam)2+ indicator, alkylcobalt(III) complex aild 1.0 

mol L· 1 HClO4' 

Ul.3 Oxygen 

'CH(CH3)C2Hs + O2 -+ 3.2x 109 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91Al?6 
CH3CH2CH(CH3)00' indicator and 0.1 mol L-1 HCl04; alkyl 

radical from RCo(dmgHh or RCo(cyc1am)2,t ... 

6.11.4 2,2' -Azinohis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CHCCH:,)CZHJ -I- ABTS-- -+ "ddn 1.1", 109 0 flO ?c)R ff' n 1< fit 6"iO nm in .,,In ""ntg. ARTS'- (from c)IA'il"i 

ABTS2- + Br2), alkylcobalt(ITI) complex arid 
6.0 mol L-1 HCI04• 

6.11.5 1,1 '-Dimethyl-4,4'-bipyridinium radical catioo 

'CH(CH3)C2H5 + MV'+ --+ addn. 1.1 x lOy 298 f.p. D.k. at 600 run in soln. contg. RCo(dmgHh 
and (1-8) x 10-5 mol L-1 MV·+. 

91A42? 

6.12 2-Methylpropyl 

6.12.1 1;4,8,12~tetraazacycIopentadecanechromimn(TI) ion 

'CH2CH(CH3h+ Cr([lS]aneN4)2+-+ ?.3 x 107 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as 91A42? 
(CH3hCHCH2Cr([lS]aneN4)2'" indicator and RCo(dmgHh. 

6.12.2 a-l,4,8;11-T~traa~acycIotetradeCanenickel(II) ion 

'CH2CH(CH3)2 + o.-Ni(cyc1am)2+ -+ 3.4 x 107 0 6.0 298 f.p. D.k. at 6S0 nm in soln. contg. ABTS'- as 91A51S 
a-(CH3hCHCH2Ni(cyclam)2+ indicator, alkylcobalt(II1) complex and 1.0 

mol T .-1 He1Oo! 

6.12.3 ~-I,4,8,ll-Tetraazacyclotetradecanenickel(II) ion 

'CH2CH(CH3)2 + f)-Ni(cycl~)2+ --+ <2x 105 0 1.0 298 f.p. D.k. at 6S0 nm in soln. contg. ABTS'- as 91AS1S 
indicator, alkylcobalt(lII) complex and 1.0 
mol L-1 HCI04• 

6.12.4 Oxygeo 

'CH2CH(CH3)2+ O2 -> 3.2 X 109 298 f.p. D.k. at 6S0 nm in soln. contg. ABTS'- as 91A176 
(CH3hCHCH2OO' indicator and 0.1 mol L-1 HCI04; alkyl 

radical from RCo(dmgH}z or RCo(cycIam)2+. 

6.12.5 Vanadium (II) ion 

'CH2CH(CH3)2 + V2+ + H+ -+ 3.5 X 105 2 296 f,p. D.k. at 600 nm in soln. contg. MV'+ as 91A428 
. (CH3hCHCH3 + V3+ indicator, 0.01-0.03 mol L-1 H+, (I-S) x 10-4 . 

mol L-1 (CH3hCHCH2Co(dmgHh or 
(CH3l2CHCH2Co(cyclam)2+ and 0.01-0.06 
mol L-1 v 2+. 

6.12.6 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH2CH(CH3)2 + ABTS'- -+ addn. 1.1 x 109 0 1.0 298 f,p. D.k. at 6S0 nm in soln. contg. ABTS'- (from 9lAS15 
R 7 x lOB 6.0 A RTo;;2- oj. Rrz), Hlkyl"obalt(TTT) "omf'lp.x ono 

1.0 or 6.0 mol L-1 HCI04. 

6.12.7 1,I'.Dimethyl-4,4'-bipyridinium radical cation 

'CH2CH(CH3)2 + MV'+ --+ addn. 9.2 x lOB 298 f.p. D.k. at 600 nm in soln. contg. RCo(dmgHh 91A427 
and (l-8)·x 10-5 mol L-1 MV·+. 

1.2 X 109 2 296 f.p. D.k. in solo. contg, 0.01-0.03 mol L-1 H+, 91A428 
(I-S) x 10-4 mol L-1 

(CH3)zCHCH,Co(dmgH)2 or 
(CH3)2CHCH2Co(cyclam)2+, (S-38) x 10-6 

mol L-1 MV''''. 
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TABLE 6. Miscellaneous Unsubstituted A'kyl and Alkenyl Radicals -- Continlled 

No. Reaction T (K) Method Comment Ref. 

6.13 Octyl 

6.13.1 a-l,4,8,11-Tetraazacyclotetradecanenickel(II) ion 

'CH2(CH2)6CH3 + a-Ni(cyc\am)2+ -> 1.6 X 108 0 6.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
a-CH3(CH2)6CH2Ni(cyclam)2+ indicator, alkylcobalt(III) complex and 1.0 

mol L-1 HCI04• 

6.13.2 ~·1,4,8,11-Tetraazacyclotetradecanenickel(II) ion 

'CH2(CH2)6CH3 + I3-Ni(cyclam)2+ + -> 8.1 X 106 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91AS15 
I3-CH3(CH2)6CH2Ni(cy~lam)2T indicator, alkyIcobalt(lIl) complex and 1.0 

mol L-I HCI04. 

6.13.3 Oxygen 

'CH2(CH2)6CH3 + O2 -> 2.4 X 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L -I HCI04; alkyl 91A176 
CH3(CH2)6CH200' radical from RCo(dmgH)2 or RCo(cyclam)l+; 

reI. to k('CH2(CH2)6CH3 + I3-NiCcycIam)2+) 
= 8.1 x 106 Lmol- t s-I. 

6.13.4 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH2(CH2)6CH3 + ABTS·- ..... addn. 1.3 x 109 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (from 91A515 
l.l x 109 6.0 ABTS2- + Br2), a1kylcobalt(lII) complex and 

1.0 or 6.0 mol L-1 HCI04• 

6.14 Pentyl 

6.14.1 Pentyl 

TH2(CH2)3CH3 + 'CH2(CH2hCH3 -> 1.2 X W? 2lJ7 p.r. U.k. at 234 nm in N20-satd. soln. contg. 74lUI'J 
pentane. 

6.14.2 13-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion 

'CHiCH2hCH3 + I3-Ni(cyc\am)2+ +-+ 8.6 X 106 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
I3-CH3(CH2hCH2Ni(cyclam)2+ indicator, alkylcobaJt(IIJ) complex and 1.0 

mol L-1 HCI04. 

6.14.3 Oxygen 

'CH2(CH2)3CH3 + O2 ..... 3.8 X 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L-1 HCl04; alkyl 91A176 
CH3(CH2)3CH200' radical from RCo{dmgH)2 or RCo(cycIam)2+; 

reI. to k(,CH2(CHzhCH3 + I3-Ni(cyclam)2+) 
= 8.6 x 106 L mol- I S-I. 

6.14.4 2,2' -Azinobis(3-ethylbenzothiazoline-6.sulfonate) radical anion 

'CH2(CH2)3CH3 + ABTS'- -> addu. 1.2 x 109 0 1.0 298 f.p. D.k. at 650 nm in soIn. contg. ABTS'- (from 91A515 
ABTS2- + Br2), alkylcobalt(II1) complex and 
1.0 mol L-1 HCI04 • 

6.15 Radicals from pentane 

6.15.1 Hydrogen peroxide 

'C5H,1 +H20 2 '" 3.4 x 104 y-r. Estd. from dose rate effeet on G(H20 2), 76A254 
assuming 2k(R + R) = 2 x 109 L mol- I S-l in 
soln. contg. 5 X 10-3 mol L-I pentane and 
0.01 mol L- t N20 

6.16 2-Phenylethyl 

6.16.1 2-Phenylethyl 

C6H5CHi:H2 + C6H5CHi:H2 ... -2 x JOg p.r. D.k. at 309 nm; e =4300-4000 Lmorl em-I; 81A236 

radical from 3-phenylpropanoic acid. 

6.17 2-Propeny\ 

6.17.1 1,4,8,11· Tetramethyl-l,4,8,11-tetraazacyclotetradecanenickel(I) ion 

'CH2CH=CH2 + Ni(Me4[14]aneN4t -. <106 phot. Estd. from product yields. 86M180 
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals Continued 

No. Reaction 

( •. I!! TrimethylcyclopropenyJ 

6.18.1 Trimetbylcyclopropenimn cation 

Cy' + Cy+ -+ CY2 + 8.3 X 108 

( •• I~) Vinyl 

6.19.1 Oxygen 

'CH=CH2 + O2 -+ H2C=CHOO' 

6.19.2 2.Propanol 

'CH=CH2 + 2-PrOH -+ H2C=CH2 + 
(CH3hCOH 

5.1 

T (K) Method Comment Ref. 

298 p.r. 

p.r. 

p.r. 

P.b.k. in soln. contg. 0.1 mol L-1 tert-BuOH 82A395 
and trimethylcycJopropenyl fiuoroborate. 

P.b.k. in Ar/02 (9:1) satd. soln. contg. vinyl 94A22J 
bromide. 

C.k. in Ar/02 (10:1) satd. soln. contg. vinyl 94A221 
bromide and 2-PrOH; reI. to k('CH=CH2 + 
O2) = 4.6 x 109 Lmol-I s-I. 
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TABLE 7. Bromomethyl 

No. Reaction T (K) Method Comment Ref. 

7.1 N-mp.w-5,7,7, 12, 14, 14_He""methyl_l ,4,R,11-tetra"zacycJotetradeca-4, 1 t-dienecobalt(JI) ion 

• CH2Br + N-meso-Co( 4, 11-dieneN4)2 ... 1.5 X 108 1.3-7 296 f.p. D.k. at 650 nm in soln. contg. MV'+ as 89A530 
..... BrCH2Co( 4, 11-dieneN4)2+ indicator and BrCH2Co(cycIam)2+ . 

7.2 Cobal(ll)amin 

'CH2Br + Bl2r -> addn. 9.1 X 108 7 296 f.p. D.k. at 470 nm, as well as p.b.k. at 520 nm, in 89A530 
soln. contg. BrCH2Co(cycIam)2+ and 
cobal(II)arnin. 

7.3 Chromiurn(II) ion 

'CH2Br + C~+ -> CrCH2B~+ 2.2 x 108 <2 297 f.p. D.k. at 650 nm in soin. contg. MV'+ as 89A338 
indicator and BrCH2Co(cycIam)2+. 

7.4 1,4,S,12-Tetraazacyclopentadecanechrominm(II) Ion 

'CH2Br + Cr([15]aneN4)2+ ..... 1.3 X 108 298 f.p. D.k. at 650 nm in soln. contg. MV'+ as 9lM27 
BrCH2Cr([l5]aneN4)2+ indicator and BrCH2Co(cycIam)2+. 

7.5 'Iris(1,10-phenanthroline)iron(lIl) ion 

'CH2Br + Fe(phenh3+ -> redn. ::;;107 -1 p.r. P.b.k. at 490 nm in soln. contg. CH3Br; result 85A284 
unaffected by presence of tert-BuOH, 
therefore main reaction is with ·CH3. 

7.6 u-l,4,S,II-Tetraazacyclotetradecanenickel(II) ion 

'CH2Rr4- a_Ni(cycJam)2+ ..... 37" 108 () 60 ?98 fp nk M li5() nm in <oln contg ARTS'- M c)lA515 
a-BrCH2Ni(cyclam)(H20l" indicator, alkylcobalt(III) complex and 6.0 

mol L-1 HCI04. 

7.7 ~-1,4,S,11-Tetraazacyclotetradecanenickel(II) ion 

'CH2Br + ~-Ni(cyclam)2+ ..... 4.8 x 107 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'-as 91A515 
~-BrCH2Ni(cyclam)(H20)2+ indicator, alkylcobaJt(IIl) complex and 6.0 

mol L-1 HCI04• 

7.S Oxygen 

'CH2Br + O2 -+ CH2BrOO' 2.0x 109 0 298 f.p. c.k. in soln. contg. 1.0 mol L -I HCI04; alkyl 91A176 
radical from RCo(dmgH)z or RCo(cyclam)2+; 
reI. to k(,CH2Br+ /3-Ni(cyclam)2+) = 4.8 x 
107 L mol-I s-I. 

7.9 Vanadinm(II) ion 

'CH2Br T v'· T H· ~ CH313r T yJ. 3.1 x 10' 2 296 f.p. D.k.. aL 650 11111 iu &ulu. ~Ol1tg. :rvrv.+- as 

indicator, 0.01-0.03 mol L-J H+, (1-5) X 10-4 
91A428 

mol L-1 BrCH2Co(dmgHh or 
BrCH2Co(cycIam)2+, (5-38) x 10-6 mol L-1 

7.10 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 
MV'+, and 0.01-0.06 mol L-1 V2+. 

'CH2Br + ABTS'- ..... addn. 2.0x 109 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (from 91A515 
2.3 x 109 6.0 ABTS2- + Br2), alkylcobalt(III) complex and 

1.0 or 6.0 mol L-1 HClO4. 

7.11 1,1'-Dimethyl-4,4'-bipyridininrn radical cation 

'CH2Br + MV'+ -+ 2.1 X 109 2 296 f.p. D.k. in soln. contg. 0.01-0.03 mol L-1 H+, 91A428 
(1-5) x 10-4 mol L-1 BrCH2Co(dmgH)2 or 
BrCH2Co(cyclam)2+, (5-38) x 10-6 mol L-1 

MV·+. 

1.5 X 109 298 f.p. D.k. at 600 nm in N20-satd. soln. contg. 91M27 
RCo(dmgH)2 and (1-8) x 10-' mol L-1 Mv"+. 

2.1 X 109 <2 297 f.p. D.k. at 600 nm (MV'+, E = 1.37 X 104 L 89A338 
mol-1 em-I, 0.01-0.1 mol L -I); MV'+ from 
ZnlHg redn. of MV2+; (2-4) x 10-6 mol L-1 

radical from photolysis of 
BrCH2Co(cyclam)(H20)2+ . 
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TABLE 8. Chloromethyl 

No. Reaction k pH 
(Lmor i s-l) 

T(K) Method Comment Ref. 

Ii.! Cobal(I1)amin 

'CH2CI + BI2r -+ addn. 5.8 x 108 7 296 f.p. D.k. at 470 run, as well as p.b.k. at 520 run, in 89A530 
soln. contg. CICH2Co(cyclam)2+ and 
cobal(II)amin. 

11.2 Chromium(Il) ion 

'CH2CI + C~+ --> CrCH2CI2+ 2.4 x 108 <2 297 f.p. D.k. at 600 nm in soln. contg. MV'+ as 89A338 
indicator and CICII2Co(cyclam)1+. 

11.3 1,4,8,12-Tetraazacyciopentadecanecbromium(II) ion 

'CH2Cl + Cr([15]aneN4)2+ --> 9.3 x 107 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as 91A427 
CICH1Cr([151aneN4)2T inaicator ana RCo(arngH)z. 

11.4 Iron(ID deuteroporphyrin IX 

'CH1Cl + Fe(II)DP --> 2 x 109 7.2 p.r. Abs. changes in soln. contg. deuterohemin 80AOll 
(chemically reduced by dithionite), 0.04 mol 
L-1 CH2Cl2 and 6.5 mol L-1 2-PrOH. 

11.5 Ferricyanide ion 

'CH2Cl + Fe(CN)63' --> <5 X 105 4-6 295 p.r. D.k. at 420 nm in N20-satd. soln. contg. 82A041 
dichloromethane. 

lI.ti Hexachloroiridate(IV) ion 

'CHzCI + IrCIl- --> CHzCl2 + IrCIl- -1 x 109 4-6 295 p.r. D.k. at 490 nm in N20-satd. soln. contg. 82A041 
dichloromethane. 

11.7 Permanganate ion 

'CH1Cl + Mn04- --> -1 x 109 4-6 295 p.r. D.k. at 545 nm in N20-satd. soln. contg. 82A041 
dichloromethane. 

11.8 a-l,4,8,1l-Tetraazacyclotetradecanenickel(Il) ion 

'CH2Cl + a-Ni(cyclam)2+ --> 2.1 x 108 0 6.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
a-ClCH2Ni(cyclam)(H20)2+ indicator and alkylcobalt(III) complex. 

8.9 ~-1,4,8,1l-Tetraazacyclotetradecanenickel(Il) ion 

'CH2Cl + ~.Ni(cyclam)2+ -> 1.9 X 107 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
~.CICH2Ni(cyclam)(H10i+ indicator and alkylcobalt(III) complex. 

8.10 OX.l'gen 

'CH2Cl + O2 -+ CICH2OO' 1.9 X 109 0 298 f.p. C.k. in O2 contg. 1.0 mol L-1 HCI04; alkyl 91A176 
radical from RCo(dmgH)zOH2 or 
RCo(cyclam)H20 2+; reI. to k(,CH2Cl +~. 
Ni(cyclam)z",) = 1.9 x 107 L mol' l s I. 

8.11 Vanadium(Il) ion 

'CH2Cl + V2+ + H+ --> CH3Cl + V3+ 1.5 X 105 2 296 f.p. D.k. at 600 nm in soln. contg. MV'+ as 91A428 
indicator, 0.01·0.03 mol L-1 H+, (1-5) X 10-4 
mol r;-l CICH2Co(dmgH)z or 
CICH2Co(cyclam)2+ and 0.01·0.06 mol r;-I 

V2+. 

8.12 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion 

'CH2Cl + ABTS'- --> addn. 1.2 x 109 0 1.0, 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- (from 9lA515 
6.0 ABTS2- + Br?), alkylcobalt(III) complex and 

1.0 or 6.0 mol L -I HCI04. 

8.13 1,1 '-Dimethyl-4,4'-bipyridinium radical cation 

'CH2Cl I MV'+", 1.2 x 109 2 296 f.p. D.k. in soln rontg 001.0 m mol T ,-I H+. 91A428 
(1·5) x 10-4 mol L-1 C1CH2Co(dmgHh or 
CICH2Co(cyclam)2+, (5-38) x 10-6 mol L-1 

MV·+. 
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TABLE 8. Chloromethyl -Continued 

Nll. Reaction T (K) Method Comment Ref. 

8.13 1,1'-Dimethyl-4,4'-hipyridinium radical cation - Continued 

1.1 x 109 298 f.p. D.k. at 600 nm in N20-satd. soln. eontg. 91A427 

<2 297 f.p. 

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 

RCo(dmgHh and (1-8) x 10-5 mol L-I MV·+. 

D.k. at 600 nm (MV'+, 1.37 X 104 L 
mol-I em-I, 0.1-1 x mol L-1); MV'+ 
from Zn/Hg redn. of MV2+; 2-4 x 10-6 mol 
L -1 radical from photolysis of 
CICH,Co(cyclam)(H,O)2+. 

89A338 
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TABLE 9. Trifiuoromethyl 

;;.:..)" 

No. Reaction Ie pH [ T(K) Method COllllUent Ref. 
(LmOrI 5-1) 

'I.J Iron(ll) deuteroporpbyrin IX 

'CPo + DPFeII --> CF3FemDP 2.0 x 109 alk. p.r. P.b.k. at 460 run in CF3Br satd. soln. contg. 6.5 mol 
L-1 2-PrOH, 10-4 mol L-1 DPFeIIand 0.05 mol L-1 

87A232 

NaOH. 

lJ.l lron(Ill) deuteroporphyrln IX 

'CP3 + DPFeill ..... 4.5 X 108 alk. p.r. D.k. at 520 run in CP3Br satd. soln. contg. 6.5 mol 
L-1 2-PrOH, 10-4 mol L-1 DPFeill and 0.05 mol L-1 

87A232 

N"OH. 

9.3 5,10,15,20-Tetrakis(4-swfonatopbenyl)porphinatomanganate(1II) ion 

'CF3 + MnTPPS3- ..... addn. 9.2 x 107 11.4 295 p.r. Absorption changes at 530 and 590 run in soln. 92A391 
contg. CP3Br, 1 % 2-PrOH, and 5 x 10-5 mol L-1 

MnTPPS3-. 

9.4 Aniline 

-C1'3 + C6HSNH2 -> adc:ln. ::!.6x 106 9-10 p.r. C.k.; reI. WkCCF3 + HC02-) =3.4x lOS LmoI-1 s"7 l
• 700407 

4.7 x 106 9-10 p.r. P.b.k. at 330 run in NzO-satd. soln. contg. CF3Cl. 700407 

9.5 Butadiene 

'CF3 + H2C--cHCH=CH2 ..... addn. 5.8 x 108 9-10 "N· C.k. with 2-PrOH in soln. contg. CF3Cl; reI. to 
kC'CP3 +HCOz -) = 3.4 x 105 LmOrl 8-!. 

700407 

!1.6 I-Butene 

'CF3 + CH3CH2CH=CH2 ..... addn. 5.3 x 107 9-10 ,,(or. C.k. with 2-PrOH in soln. contg. CP3C1; reI. to 700407 
kCCP3 + HCOz) = 3.4 X 105 L mor! s-l. 

9,7 Ethanol 

'CF3,+ EtOH ..... CF3H + 4.6 x 104 9-10 -(or. C.k. with propylene; rel. to kC'CF3 + HCOz -) = 3.4 x 700407 
CH3CHOH 105 Lmor! s-l. 

!1.8 Ethylene 

'CF3 + HzC--CH2 ..... CFgCH2CH2 -7 X 108 5.9 p.r. Estd. from yields and condy. meas. in soln. contg. 710026 
CF3CI and ethylene. 

4.0 x 107 9-10 ,,(or. C.k. with 2-PrOH; reI. to k('CP3 + HCOz) = 3.4 x 700407 
lOs L mor-! 8-1. 

9,9 Formate ion 

'CF3 + HC02- ..... CF3H + 'C02- 3.4x lOs 9-10 p.r. P.b.k. at 270 run; radical from CF~CI + e"I-. 700407 

9.10 Fumarate ion 

'CF3 ~ trans--02CCH=CHC02 ..... -108 e-r. Estd. from esr measurements of 'CF3 trapping by 710284 
-02CCHCH(CF~)C02 - 0.001 mol L-l fumarate ion. 

9,11· Methanol 

'CF3 + MeOH .... CF3H + 'CHzOH 8 x 103 9-10 r-r. C.k. with propylene; reI. to k('CF3 + HCOz-) = 3.4 x 700407 
105 L mol-! s-l. 

9.12 aci-Nitrometbane anion 

' CF3 + CH2N02 - ... CF3CHim2- 5x 108 r-r. C.k. in soIn. contg. 1 mol L -I 2-PEOH and CF3C1; 720244 
product ""dieal identificd by car; rei. to k(,CF3 ~ 2-
PrOH) = 9 x 104 L mol-1 S-I. 

9.13 I-Propanol 

'CF3 + l-00H ... 4.4 x 104 9-10 r-r. C.k. with propylene; reI. to k(,CF3 + HC02-) = 3.4 x 700407 
105 L mor l 8-1. 

9,14 2-Propanol 

'CF3 + ?-OOH --> CF3H + 9.2 x 104 9-10 r-r. C.k. with propylene; reI. to k('CF3 + HCOz) = 3.4 x 700407 
(CH3)2COH lOS Lmor1 s-l . 
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No. . Reaction 

9.15 Propylene 

'CP3 + CH3CH:::CH2 -> addn. 

NETA, GRODKOWSKI, AND ROSS 

TABLE 9. Trifiuoromethyl Continued 

k pH I T (K) Method Comment Ref. 
(LmorI 5-1) 

9-10 "I-f. c.k. with 2-PrOH; radical from CF3Cl; reL to kCCF3 700407 
+ HC02-) = 3.4 x 105 Lmor1 8-1. 
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TABLE 11. Miscellaneous haloalkyl and haloalkenyl radicals 

No. Reaction 

11.1 2-Bromo-l,2-dilluoroethyl 

11.1.1 First-order reaction 

CHBrFCHF -+ CHF=CHF + Be" 

11.2 2-Bromoethyl 

11.2.1 First-order reaction 

'CH2CH2Br -+ H2C=CH2 + Br' 3.8 x 1O~ S-I 

11.2.2 Tris(l,lO-phenanthroline)iron(III) ion 

11.2.3 Oxygen 

'CH2CH2Br + O2 -+ BrCH2CH200' 

11.3 l-(Bromomethyl)ethyl 

11.3.1 Water 

CH3¢HCH2Br + H20 -+ H+ + Br- + 7 x 103 8-1 

CH3CHCH2OH 

11.4 l-(Bromomethyl)propyl 

11.4.1 Water 

CH3CH2Cl!CH2Br + H20 -+ H+ + Br- 104 S-I 

+ CH3CH2CHCH2OH 

11.5 2-Bromo-l-methylpropyl 

11.5.1 First-order reaction 

CH3CHCHBrCH3 -+ CH3CH=CHCH3 5.0x 105 5-1 

+Br' 

11.5.2 Water 

CHlHCHBrCH3 + H20 -+ H+ + Br- + ;:::106 s-I 
'CH(C"H3)CH(CH3)OH 

11.6 2-ChlorocyclohexyJ 

11.6.1 Water 

c:C6HIOCI + H20 -+ H"'" + Cl- + ;:::106 S-I 

-CHCHOH(CH2)4-

11.7 1-Chloroethyl 

11.7.1 Oxygen 

CH3CHCl + 02 -+ CH3CHCIOO' 9.0 x 108 

J. Phys. ChGrn. RGf. Data, Vol. 26, No.3, 1996 

-1 

4 

4.5-5 

4.5-5 

4.5-5 

4.5-5 

T (K) Method Comment Ref. 

p.I. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

292 p.r. 

292 p.r. 

p.r. 

292 p.r. 

292 p.r. 

p.r. 

Derived from buildup of Br2'- in N2-satd. soln. 
contg. 40% tert-BuOH, 1,2-dibromo-I,2-
diBuoroethane and bromide ion. 

93A578 

Derived from absorbance buildup of promethazine 94A309 
radical cation (from Br' + promethazine) in Ar-satd. 
soln. contg. I,2-dibromoethane. 

neriveo from hnilonp of Rrz'- in Nz-satd. soln. 
contg .. 40% tert-BuOH, 1,2-dibromoethane and 
bromide ion. 

Derived from buildup of Br2'- in N2-satd. soln. 
<,;uulg. 10% lerl-BuOH, 1,2-dibrulDoethane and 
bromide ion. 

93A578 

86A581 

P.b.l.::. at 490 n"m in soln. contI!' CH,CH2Br; also 85A284 
contains CH3CHBr and CH3CH2 (from H reaction). 

Derived from buildup of Br,'- in N,/O,-satd. soln. 
contg. 40% tert-BuOH, 0.02 mol L -I 1,2-
dibromocthane 4 x 10-4 mol L-1 bromide ion and 
varied [02], 

Condy. changes in N20-satd. soln. contg. 0.001-0.01 
mol L-1 1- or 2-bromopropane. 

Condy. changes in N20-satd. soln. contg. 0.001-0.01 
mol L -I I-bromobutane. 

Derived from buildup ofBr2 .- in Nrsatd. soln. 
contg. 40% tert-BuOH, 2,3-dibromobutane and 
uloJ1udc ion. 

Condy. changes in N20-satd. soln. contg. 0.001-0.01 
mol L -I 2.bromobutane. 

Condy. changes in N20-satd. soln. contg. 0.001-0.01 
mol L -I chlorocyclohexane. 

Eva!. from leveling off of rate of reaction of peroxyl 
radical with ABTS, chlorpromazine, promethazine, 
ascorbate and propyl gallate at high concn. of 
substrates in air-satd. soln. contg. 0.5-1 mol L-1 

tert-BuOH and 1,1-dichloroethane. 

93A578 

82A350 

82A350 

93A578 

82A350 

~2A:;;U 

88A364 
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TABLE 11. Miscellaneous haloalkyl and haloalkenyl radicals - Continued 

No, Reaction T (K) Method Comment Ref. 

1l.1! 2-Chloroethyl 

11.8.1 Hexachloroiridate(1V) ion 

'CHzCH2Cl + IrCli- -+ IrCls(HzO)2- + -1 X 109 4-6 p.r. D.k. at 490 nm in N20-satd. soln. contg. 1,2- 82A04I 
CICH2CH2Cl dichloroethane. 

11.9 l-(I-Chloroethyl)ethyl 

11.9.1 Water 

CII3CIICIICICII3 ·1 H 20 -+ H+I CI- 1 3.5 x 105 a-I 4.5·5 292 p.r. Condy. changes in N20 antd. aoln. contg. 0.001-0.01 82A350 
"CH(CH3)CH(CH3)OH mol L -I 2-chlorobutane; same result following 

reaction of eaq - with 2,3-dichlorobutane. 

11.10 1-(Chloromethyl)ethyl 

11.10.1 First-order reaction 

CHi:HCH2Cl -+ <102 s-I 4.5-5 292 p.r. Condy. changes; acid forrnn. in N20-satd. soln. of 1- 82A350 
chloropropane. 

11.11 l-(Chloromethyl)-I-methylethyl 

11.11.1 Water 

(CII3h<?CII2CI + H2O > n++ CI-+ 3.5 x 104 5-1 4.5-5 292 p.r. Condy. changcs in N20-slltd. soln. contg. 0.001-0.01 82A350 

(CH3hCCH2OH mol L -I I-chloro-2-methylpropane. 

11.12 1-(Chloromethyl)propyl 

11.12.1 First-order reaction 

CH3CHi:HCH2Cl -+ <102 S-I 4.5-5 292 p.r. Condy. changes; acid forrnn. in N20-satd. soln. of 1- 82A350 
chlorobutane. 

J 1.13 l-Chioro-2,2,2-trifluoroetityl 

11.13.1 Iron(11) deuteroporphyrin IX 

CF3CHCl + Fe(II)DP -+ 7 x 109 -13 p.r. Changes in absorbance at 540 nm in soln. contg. 82A222 
CF3CHClFe(IU)DP 0.003~ mol L-I halothane, 0.05 mol L -1 NnOH. 0.68 

mol L-I acetone and 6.5 mol L-I 2-PrOH. 

11.13.2 Iron(1I) deuteroporphyrin, dimethyl ester 

CF3CHCl + DPDMEFeIl -+ 1.4 x 1010 -3 p.r. Changes in absorbance at 540 nm in soln. contg. 82A222 
DPDMEFelllCF3CHCI 0.0034 mol L -I halothane. 1.2 x 10-3 moLL-I 

HCl04, 0.68 mol L-I acetone and 6.5 mol L-1 2-
PrOH. 

11.13.3 Iron(llI) dcutcroporphyrin IX 

CF3CHCl + Fe(III)DP .... ~I06 -13 p.r. No reaction obs. 82A222 

11.13.4 Iron(11I) deuteroporphyrin, dimethyl ester 

CT'3CHCI + DPDMEFbm 
-+ :510" -3 p.T. Nu ct:a<;/ion ubs. in suln. contg. 6.5 mol L _1 2-PrOH. 82A222 

11.13.5 Oxygen 

CF3CHCI + 02 -+ CF3CHCIOO' 1.3 x 109 p.r. Eval. from leveling off of rate of reactions with 83AI95 
ABTS. ascorbate and propyl gallate at high concn. of 
substrates in air-satd. soln. contg. 10-2 mol L-I 

halothane. 

11.13.6 Ascorbate ion 

CF3CHCI + AIr --> <105 7 p.r. No abs. detected in deaerated 10% tert-BuOH soln. 83A195 

11.13.7 2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonate ion) 

CF3CHCI + ABTS2- .... <105 7 p.r. No abs. detected in deaerated 10% tert-BuOH soln. 83Al95 

11.13.8 Ethanol 

CF3~HCI + EtOH -+ CF3CH2CI + 1.3 x 102 4 r-r. Estd. from G(BO of chain reaction in Nz-satd. soln. 84G166 
CH3CHOH contg. 0.1 mol L-1 EtOH and 0.001 mol L-I 

halothane using 2k(R + R) = 1 x 109 L mol-I s -I. 
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TABLE II. Miscellaneous haloalkyl and haloalkenyJ radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L moJ-1 S-I) 

11.13 l-Chloro-2,2,2-trifluoroethyl - Continued 

11.13.9 Formate ion 

CFiHCI + HC02 - .... CF3CH2CI + 2.9 x 103 4 y-r. Estd. from G(BO of chain reaction in N2-satd. soln. 84G166 
'C02 contg. 0.1 mol L-I formate and 0.001 mol L-1 

halothane using 2k(R + R) = 1 x 109 L mOrIS-I. 

11.13.10 Methanol 

CF3CHCI + MeOH .... CF3CH2CI + 2.7 x 101 4 y-r. Estd. from G(BO of chain reaction in Nrsatd. soln. 84G166 
'CH2OH contg. 0.1 mol L-I MeOH and 0.001 mol L-I 

halothane using 2k(R + R) = 1 x 109 L mol-1 S-I. 

11.13.11 2-Propanol 

CFiH~1 + 2-PrOH .... CF3CH2CI + 6.7 x 102 4 y-r. Estd. from G(BO of chain reaction in N2-satd. soln. 84G166 
(CH3}zCOH contg. 0.1 mol L-I 2-PrOH and 0.001 mol L-I 

halothane using2k(R+R)= 1 x 109 Lmol-l S-I. 

11.13.12 Propy13,4,5-trihydroxybenzoate 

CFi'HCl4- 3,4,5-(HO)3CGHZCOZC3H7 <l05 7 p.r . No abs. detected in deaerated 10% t .. rt-BuOH soln. g3A195 
.... 

11.14 2-Chlorovinyl 

11.14.1 Oxygen 

'CH=CHCI + O2 .... CHCI=CHOO' 4.6 x 109 p.r. P.b.k. in Ar/Oz (9:1) satd. soln. contg. trans-l,2- 94A221 
dichloroethylene. 

1 t.t4.2 Methanol 

'CH=CHCl + MeOH -+ H2C=CHCI + 2.1 X 105 p.r. C.k. in Ar/02 (10:1) satd. soln. contg. trans- 94A221 
'CH2OH dichloroethylene and MeOH; reI. to k('CH=CHCI + 

0z) = 4.6 x 109 L mol-l s-I; 

11.14.3 2-Propanol 

'CH=CfICl + 2-PrOH ... H2C=CHCI + 5.6 x 106 p.r. C.k. in Ar/02 (l 0: 1) satd. soln. contg. trans- 94A221 
(CH3)2COH dichloroethylene and 2-PrOH; reI. to k(,CH=CHCI + 

02) ~ 4.6)( 109 L mol-l s-I; 

11.15 1,2-Dibromoethyl 

11.15.1 First-order reaction 

CH2BrCHBr -> Br' + H2C=CHBr -10°5-1 5.7 p.r. Derived from buildup of Brz'- in N20-satd. soln. 86A581 
contg. 1,2-dibromoethane and bromide ion. 

11.16 Dlbromomethyl 

11.16.1 Ethanol 

'CH~r2 + EtOH .... CH2Brz + 1 x 102 6.8 y-r. Estd. from G(BO in N20- or Ar-satd. soln. contg. 88G086 
CH3CHOH CHBr3 and varied [EtOH] using k(R + R) - 1 x 109 L 

morl S-l. 

11.16.2 Methanol 

'CHBr2 + MeOH .... CH2Br2 + 'CHzOH 6x 101 6.8 y-r. Estd. from G(BO in N20-satd. soln. contg. CHBr3 88G086 
and varied [MeOH] using k(R + R) - 1 x 109 L mol-I 
-I s . 

11.16.3 2-Propanol 

'CHBr2+ 2-PrOH -> CHzBr., + 5 x 102 6.8 y-r. Estd. from G(Br-) in N20- or Ar-sald. soln. contg. 88G086 

(CH3hCOH CHBf3 and varied [2-PrOH] using k(R + R) - 1 x 109 

Lmol-I S-I. 

11.17 1,1-Dichloroethyl 

11.17.1 Oxygen 

CH/:CI2 + O2 -> CH3CCI2OO' 1.5 X 109 p.r. Eval. from leveling off of rate of reaction of peroxyl 88A364 
radical with ABTS, chlorpromazine, promethazine, 
ascorbate and propyl gallate at high concn. of 
f.ubslrates in air-satd. soln. contg. 0.5-1 mol L-I 

terr-BuOH and l,l,l-trichloroethane. 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 



RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 749 

TABLE J J. Miscellaneous haloalkyl and haloalkenyl radicals - Continued 

Nn, Rcal,;(iull k pH . T(K) Mothod Comment Ref. 
(L mol-I S-I) 

11.18 I,2-Dichloroethyl 

11.18.1 Oxygen 

CH2ClCHCl + O2 -I> CH2ClCH:ClOO' 9.7 x 108 p.r. Eval. from leveling off of rate of rea<;tion of peroxyl 88A364 
radical with ABTS, chlorpromazine, promethazine, 
ascorbate and propyl gallate at high conen. of 
substrates in air-satd. soln. contg. 0.5-1 mol L-1 

tert-BuOH and 1.1,2-trichloroethane. 

n.19 . Dicbloroftuoromethyl 

11.19.1 Ethylene 

'CFCI2 + H2C=CH2 -I> CFClzCHi:H2 -4x 107 5.9 p.r. Estd. from condy. changes in soln. contg. CFCI3. 710026 

11.20 Dichloromethyl 

11.20.1 Copper(ll) ion 

'CHCl2 + Cu2+ -> CuCHCI22+ -3 X 107 6 295 p.r. P.b.k. in Ar-satd. soln. contg. (2-10) x 10-5 mol L-1 80A277 
CuS04 and (1-10) x 10-2 mol L-1 CHCI3; also 
includes 'CCI3 reaction. 

11.20.2 Ferricyanide ion 

'CHCI2 + Fe(CN)l-> <5 X 105 4-6 p.r. D.k. at 420 om in N20-satd. soln. contg. chloroform. 82A041 

11.20.3 Hexachloroiridate(lV) ion 

'CHClz + IrCll-> IrCls(H20l + -5 x 108 4-6 295 p.r. D.k. at 490 om in soln. cOhtg. chloroform. 82A041 
CHCl3 

11.20.4 Permanganate ion 

'CHCl2 + Mn°4 --> -1 X 109 4-6 p.r. D.k. at 545 nm in N20-satd. soln. contg. chloroform. 82A041 

11.20.5 Ribonuclease 

'CHClz + Rt"l"ase-> 6x 108 11 p.r. P.b.k. in soln. eontg. CHCI3 aIid.tert-BuOH. 731140 

11.21 1,2-Dichloro-1,2,2-trifluoroethyJ 

11.21.1 Oxygen 

.CCIFzCCIF + O2 -> CCIF2CCIFOO' 1.6 x 109 p.r. Eval. from leveling off of rate of reaction of peroxyl 881\364 
radical with ABTS, chlorpromaZIne, promethazine, 
ascorbate and propyl gallate at high concn. of 
substrates in air-satd. soln. contg. 0,5-1 mol L -I 
tert-BuOH and 1,1,2-trichloro-I,2,2-trifluoroethane; 
includes CCl2FCF2 + O2 -i> CCI2FCF2OO' 

11.22 DlcbJorovinyl 

11.22.1 Oxygen 

'CCI=CHCl + O2 -> CHCl=CCIOO' 4.3 x 109 p.r. P.b.k. in Ar/02 (9:1) satd. 801n. contg. 94A221 
trichloroethylene; radical mixture contains 25% 
'CH=CCI2· 

11.22.2 Methanol 

'CCl=CHCl + MeOH-> QCH=CHCl + 6.3 x lOs p.r. C.k. in Ar/02 (10:1) satd. 801n. contg. 94A221 
'CH2OH trichloroethylene and MeOH; 8.4 x 106 L mol-I s-I 

is also quoted; radical mixture contains 25% 
'CH=CC]2; reI. to k(,CCI=CHCI + O2) = 4.3 x 109 L 
mo]-I s-I. 

11.22.3 2·Propanol 

'CC1=CHCl + 2·PrOH -I> CICH=CHCI 6.3 x 106 p.r. C.k. in Arr02 (10:1) satd. soln. contg. 94A221 
+(CH~hCOH trichloroethylene and 2-PrOH; 8.4 x 106 L mo]-I s-I 

. is also quoted; radical mixture contains 25% 
'CH=CCI2; reI. to k('CCI=CHCI + O2) = 4.3 x 109 L 
mol-I s-I. 
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TABLE 11. Miscellaneous haloalkyl and haloalkenyl radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-I) 

11.23 Pentachloroethyl 

11.23.1 Oxygen 

CCI/:CI2 + 02 -+ CCI3CCI2OO' 2.1 X 109 p.r. Eval. from leveling off of rate of reaction of peroxyl 88A364 
radical with ABTS, chlorpromazine, promethazine 
and propyl gallate at high concn. of substrates in 
air-satd. soln. «(02]::: 6.8 X 10-4 mol L-1) contg. 
40% terr-BuOH and hexachloroethane. 

11.1.4 1,2,2-Trlbromo~thyl 

11.24.1 First·order reaction 

CHBr2CHBr -> CHBc:::CHBr + Bt" 2.7 x 105 S-l p.r. Derived from buildup of Br2 .- in N2-satd. soln. 93A578 
contg. 40% tl'rt.RIIOH. 1.1.2,2-t~tTRhmmo~th,m~ 
and bromide ion. 

11.25 2,2,2. Tribromoethyl 

11.25.1 First.order reAction 

CBr3CH2 -> CBr2=CH2 + Bt" 1.2 x 105 s-1 p.r. Derived from buildup of Br2'- in Nrsatd. soln. 93A578 
contg. 40% fert-BuOH, 1,1,1,2-tetrabromoethane 
and bromide ion; radical mixture with 1,1,2-
111bromoethyl. 

11.26 Tribromomethyl 

11.26.1 Iron(III) denteroporphyrin IX 

'CBr3 + Fe(III)DP -> <106 alk. p.r. No reaction in CBr4 satd. soln. contg. 6.5 mol L-1 87A232 
2-PrOH. 

11.27 Trichlorovinyl 

11.27.1 Oxygen 

CCl2CCI + 02 -+ CI2C=CClOO' 3.8 x 109 p.r. P.b.k. at 580 nm in Ar/02 (9:1) satd. soln. contg. 94A221 
tetrachloroethylene. 

11.27.2 Methanol 

CCl2CCI + MeOH -> CICH:::CC12 + 2.9 X 106 p.r. C.k. in Ar/02 (10:1) satd. soln. contg. 94A221 
'CH2OH tetmchloroethylene and MeOH; reI. to kCCCI=CCI2 

+02)=3.8 x 109 Lmol-I S-I. 

11.27.3 2-Propanol 

CCl2C9 + 2-PrOH -> ClCH:::CCI2 + 2.4 x 107 p.r. C.k. in Ar/02 (10: 1) satd. soln. contg. 94A221 
(CH3)2COH tetrachloroethylene and 2-PrOH; reI. to k('CCI=CCI2 

+02)=3.8x J09 Lmor i s-l. 

11.27.4 2·Methyl·2.propanol 

CCl2CCI + tert-BuOH -> CICH:::CCI2 + 1.6 X 105 p.r. C.k. in Ar/02 (10:1) satd. soln. contg. 94A221 
'CH2C(CH3hOH tetrachloroethylene and tert-BuOH; reI. to 

k('CCI=CCI2 + 02) = 3.8 x 109 L mol-1 s-l. 
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TABLE 12. Hydroxymethyl 

Nt>. Reaction k pH I T(K) Method Comment Ref. 
(Lmor l S-I). 

!l,l' Hydroxymethyl 

'CH20H + 'CH2OR--> 1.5 X 109 p.r. D;k. in N20-satd. soln. contg. MeOH; e = 771011 
270 Lmol-I em-I at 310 nm. 

1.2 x i09 6 p.r. D.k. at 280 nm, in N20-satd. soln. contg. 
MeOH; 2kJe = 6.2 x 106 em s-l; pK. = 10.7 

690419 

[660074]. 

U.2 Hydroxymethyl, conjugate base 

CH20- + ·CH!20- .... 4.5 X 108 12 p.r. D.k. at 350 nm, in N20-satd. soln. eontg. 690419 
MeOH; 2kJe= 1.5 x 106 em S-I. 

12.3 Silver(l) ion, complex with Ag(O: 

., CHzOH + Agz'" -+ Ag2CHzOH+ 5.0x 109 p.r. Calcd. from increase in eondy. as function of 78A41O 
time in soln. contg. 0.1 mol L-1 MeOH and 5 
x 10-4 mol L-1 A~CI04' Products are CHzO 
and Ag2• 

12.4 Silver(I) ion 

. ' CHzOH + Ag+ ..... p.r. No reaction to give AgO in soln. contg. 0.1 78A410 
molL-1 MeOH. 

l2.5 Bismuth(lll) ion 

'CHzOH + Bi3+ --> BiCH2OH3+ 4x 105 <0 p.r. P.b.k. at -400 nm in Ar-satd. soln. contg. 5 88A493 
mol L-1 HCI04 and MeOH. 

12.6 Cadmimn(I) Ions 

-CHzOH + Cd+ -> CdCH20W 2x 108 p.r. D.k. at 300 nm (Cd+) in soln. contg. MeOH 751064 
and Cd2+, as well as condy., and p.b.k. at 240 
nm (Cdz 2+); assumed k(Cd+ + H20 2) = 1.5 x 
109, k(R + R) = 1.2 x 109 L mol-I S-I. 

12.7 Cadmimn(D) ion 

'CHzOH + Cd2 ... --> <102 298 p.r. Estd. from lack of increase in Cd'" in soln. 7.51027 
contg. 0.1 mol L-1 Cd2+ upon addn. of 0.1 
mol L-1 MeOH. 

12.8 CobaIt(II) 10n 

'CH20H + Co2+ -> <102 298 p.r. Estd. from lack of increase in Co'" in soln. 751027 
contg. 0.1 mol L-1 Co2+ upon addn. of 0.1 
molL-l Mt<OH. 

12.9 N-rac~5,7,7 ,12,14,14-Hexamethyl-l,4,8,II.tetraazacyclotetradeca~,II-dieDecobalt(II) iOD 

• CH20H + N-rac-Co( 4,11-dieneN4i t 7 x 107 1-6 p.r. P.b.k. in N20-satd. soln. contg. I mol L-1 78A200 
-> HOCH2Co( 4,ll-dieneN4)z+ MeOH. 

12.10' (Nitrilotriacetato)cobaltate(il) ion 

'CHzOH + CoNTK -> 9.7 x 107 4-7 280 p.r. P.b.k. at 260 nm in N20-satd. soln. contg. 88A343 
HOCHzCoNTA- 2.0)( 108 295 (1-50) ')( 10-4' mol 1.-1 CoNTA anrl 0 ?-1 mol 

4.1 X 108 325 L-1 MeOH; M# = 20.1 kJ mo]-I, ~S* = 
-19.2 J K-I mol-I, studied at 280-328 K. 

12.11 N.(HydroxvethYl)ethYlenediaminetria~etatocobaltate(II) iOD 

'CH20H + CoHEDTA - .... 1.3 X 107 298 p.r. P.b.k. 88A343 
HOCH2CoHEDTK 

12.12 5,10,15,20-Tetrakis(4.sulfonatophenyl)porphinatocobaltate(Il) ion 

'CH20H + CoTPPS4- ... 1.l X 109 8 294 p.r. P.b.k. in NzO-satd. soln. contg. 1.5 mol L-1 83A088 
HOCH2CoTPPS4- MeOH. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction k pH T(K) M~thorl Comment Ref. 
(L mol-I S-I) 

12.13 3,10,17,24-Tetrasulfophthalocyaninecobaltate(Il) ion dimer 

'CH20H + [Co(tspc)h~- .... 2.2 x 108 9 p.r. D.k. in N20-satd. soln. contg. 0.1-0.2 mol 
L-1 MeOH; mechanism suggested to involve 

80A146 

ligand-radical formation, followed by metal 
redn. and dimer splitting to give (Co1tspc)5-. 

12.14 Hexaamminecobalt(III) ion 

'CH20H + Co(NH3)63+ -+ HCHO + H+ 1.4 X 108 6.1 p.r. D.k. in N20-satd. soln. contg. 1 mol L-' 771100 
+Co(NH3)/+ 1.4 x 108 5.75 MeOH. 

6 x 107 4.9 
4.5 x 107 4.5 
S;lxl07 3.5 

1.4 x lOR 5-6 p.r. D.k. in N20~sl\td. soln. contg. 0.01 mol L-1 72AOI8 
MeOH. 

'CH20- + Co(NH3)63+ -+ HCHO + 9.0 x 109 12 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-1 72A018 
Co(NH3)62+ MeOH. 

12.15 Pentaammine(aqua)cobalt(III) ion 

'CH20H + Co(NH3)5(H20)3+ .... redn. 1.5 x 106 3.5-4 y-r. Calcd. from G(C02+), dose rate and k(R + R) 771100 
= 2.4 x 109 L mol-I s-'. 

12.16 Pentaammine(bromo )cobaU(III) ion 

'CH20H + Co(NH3)5B2+ .... 9.0x 107 6.1 p.r. D.k. in N20-satd. soln. contg. 1 mol L-1 771100 
1.5'X 107 LlQ MeOH. 
2.0 X 107 4.5 
1.8 x 107 3.5 
1.8 x 107 2.0 
1 R x 107 10 

12.17 Pentaammine(chloro)cobaIt(III) ion 

'CH20H + Co(NH3)sCI2+ .... 3 X 106 3.5-4 y-r Estd. from effect of complex concn. on 
G(C02+) assuming 2k(R + R) = 2.4 x 109 L 

771100 

mol-I 5-1• 

12.18 Pentaammine(fluoro )cobaIt(III) ion 

'CH20H + Co(NH3)5p2+ .... 5.5 X 105 3.5-4 y-r. Estd. from effect of complex concn. on 
G(C02+) assuming 2k(R + R) = 2.4 x 109 L 

771100 

mol-I S-I. 

12.19 Tri8(cthyJcncdinminc)cobnlt(lU) ion 

'CH20H + Co(enh3+ .... <103 2.5 298 chern. Estd. in Nrsatd. soln. contg. 6.2 x 10-4 mol 
L-1 CrCH2C6H5

2+, 6.4 x 10-4 mol L-1 HZ02 
and 0.81-3.5 mol L-1 MeOH. 

82A480 

3.5-4 p.r. D.k. in N20-satd. soln. contg. MeOH; no 771100 
reaction. 

12.20 cis-Aquachlorobis(ethylenediamine)cobaIt(IU) ion 

'CH20H + cis-Co(enh(H2O)CI2+ .... 1.8 x 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. MeOH. 771100 

12.21 cis-Amminechlorobis(ethylenediamine)cobalt(III) ion 

'CH20H + cis-Co(enMNH3)CI2+ --> s;2 x 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. MeOH. 771100 

12.22 cis-Bromobis(ethylenediamine)f!uorocobalt(III) ion 

'CH20H + Co(enhBrP -+ s;2 x 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. MeOH. 771100 

.. 2.23 trans-Dibromobis( ethylenediamine )cobalt(IU) ion 

'CH20H + Co(en)2Br2 + .... 2.6x 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. MeOH. 771100 

12.24 trans-Uichlorobis(ethylenediamine)cobalt(lU) ion 

'CH20H + trans-Co(enhClt .... 8 x 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. MeOH. 771100 
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TABLE 12. Hydroxymethyl Continued 

Reaction 

I.'.!S c:i.1-Dichiorobis(ethylencdinmine)cobait(Ill) ion 

'CHPH + cis-Co(enhCI2+ --+ ::;5 X 106 

I ~.2h His(ethylenediamine)difiuorocobalt(lII) ion 

'CI-I20H + Co(enhF2 + .... 

3.5-4 

3.5-4 

I ~. Z7 Benzylbis(dimethylglyoximato )(pyridine)cobaltate(lII) 

'CH20- + C6HsCH2Co(dmgHh(py) .... 2 X 108 11.3 
HCHO + C6HsCH2Co(dmgHh(py)-

12.!!! Tris(2,2'·bipyridine)cohalt(l1I) ion 

'CH20H + Co(bpYh3+ -> HCHO + H+ 2 X 108 

+Co(bpYh2+ 
1,7 

12.2'1 Tris(1,lO·phenanthroline)cohaltall) ion 

'CH20H + Co(phenh3+ -> addn. to 8 x 108 1-7 
ligand 

1-7 

12..\0 Tris(5,6.dimethyl.l,10'phenanthroline)cobalt(III) ion 

'CH20H + Co(5,6.Me2phen)/+ -> 4.9 x 1O~ -7 
HCHO + W + Co(5,6-Me2phen)32+ 

12..\1 Decakis(cyano)·J.!.·superoxidodicobaltate(lII) ion 

'CHzOH + 02[Co(CN)shs- -> W + 2.8 X 108 

02[Co(CN)sh 6- + HCHO 
-5.0 

I 

12.32 J.!.·Amido·J.!.·superoxidotetrakis(ethylenediamine)dicobalt(lll) ion 

'CH20H + NH2[Co(enhhCOz)4+ .... W 4 X 107 -5.0 
+ NH2[Co(enhhC02)3+ + HCHO 

12.33 Il·Amido·ll·superoxidooctakisamminedicobaIt(III) ion 

'CH20H + NH2[Co(NH3)4h(02)4+ -> 1.2 X 108 -5.0 
H+ + NH2[Co(NH3)4hC02)3+ + HCHO 

12.::14 Chro\11inrn(II) ion 

'CH20H + C?+ -> CrCH20H2+ 0-6.2 

1.6 x 10~ -I 

12.35 1,4,8,12. TetraazacycIopentadecanechromium(II) ion 

'CH20H + Cr([15]aneN4)2+ .... 1.2 x 108 4.4-
HOCH2Cr([15]aneN4)2+ 5.3 

12.36 cis·Diaqua(nitriiotriacetato)chromate(lI) ion 

'CH20H + cis-[CrNTA(H20)zr -> 2.2 x 108 5.6 
cis-[HOCH2CrNTA(H20)r 4- H20 

12.37 Copper(I) ion 

'CH20H + Cu+ .... CuCH20H+ 4.0 

T (K) Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p,r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

D.k. in N20-satd. soln. contg. MeOH. 

D.k. in N20-satd. soln. contg. MeOH; no 
reaction. 

771100 

771100 

P.h.k. at 700 nm in deoxygenated soln. contg. 94A288 
MeOH. 

P.h.k. at 326 nm in N20-satd. soln. contg. 
0.25 mol L-1 MeOH. 

79A034 

P.h.k. at 475 nm in N20-satd. soln. contg. 2.5 80A227 
mol L-1 MeOH. 

C.k. in N20-satd. soln. contg. 2.5 mol L-1 80A227 
MeOH; reI. to k('CH20H + O2):: 4.2 X 109 L 
mol-1 S-I. 

P.h.k., as well as d.k. at 380 nm in N20-satd. 80A227 
soln. contg. 2.5 mol L-1 MeOH. 

P.h.k. as well as d.k. in NzO-satd. soln. contg. 81AOO9 
0.1 mol L-1 MeOH. 

P.h.k. as well as d.k. in N20-satd. soln. contg. 81A009 
0.1 mol L-1 MeOH. 

P.b.k. as well as d.k. in NzO-satd. soln. contg. 81A009 
0.1 mol L-1 MeOH. 

P.b.k. in N20-satd. soln. contg. 0.01-2 mol 
L-1 MeOH, (1-20) x 10-4 mol L-1 C?+ and 
(9·100) x 10-4 AcO-/AcOH. 

84A036 

P.b.k. in Ar-satd. soln. contg. MeOH and 741146 
HC104· 

P.b.k. at 320 nm in N20-satd. soln. contg. 85A499 
(0.2-11.0) x 10-3 mol L-1 [15]aneN4, (0.16-
1.0) x 10-3 mol L-1 C?+, 0-0.009 mol L-1 

acetate and 1.0 mol L-1 MeOH. 

P.h.k. at 325 nm in He-satd. soln. contg. 85A499 
0.055 mol LI NTA. (2-5) x 10-4 mol L-1 

C?+, 0.009 mol L-1 acetate, 0.001 mol L-1 

Cr(NTA)(H20)2 and 2.2 mol L-1 MeOH. 

Estd. from growth and decay of absorption in 80A278 
soln. contg. MeOH and Cu2+. 
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TABLE 12. Hydroxymethyl - Continued 

k pH T (K) M"lhuu CUHull"nl Ref. 
(L mol~1 s:-I) 

12.37 Copper{I) ion - Continued 

_1010 4.5 298 p.r. Estd. from growth and decay of absorption in 78A322 
soln. contg. MeOH and Cu2+. 

12.38 Copper{II) ion 

'CH20H + Cu2+ --> Cu+ + HCHO + H+ 1.6 X 108 6 p.r. D.k. at -300 nm (radical) in N20-satd. soln. 80A277 
contg. 0.1 mol L-1 MeOH. 

1.9 x 108 :;;3 298 p.r. D.k. at 240-300 nm (radical) in N2O-satd. 
soln. contg. 0.1 mol L-1 MeOH. 

78A322 

1.6 x 108 2-5 298 p.r. P.b.k. at 320 nm (CuICH2CHCONH2) in soln. 78A322 
contg. MeOR and 0.01 mol L-1 acrylamide. 

1.1 x 108 5-6 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-1 nAOl8 
MeOH. 

12.39 5,7,7 ,12,14,14-Hexamethyl-l,4,8,1l-tetraazacyc1otetradeca-4,11-dienecopper(ll) ion 

'CHzOH + CU(4,11-dieneN4)'.j.-> ::>2. x 106 3.5- p.r. P.l>.k. in N20-satd. soln. contg. 0.1 mol L 1 80A18Y 
Cu(4,ll-dieneN4)+ + HCHO + W IO MeOH; product ident. with that from eaq-. 

'CHzO- + Cu(4,11-dieneN4)z+-> 9.0 x 108 12.0 p.r. P.h.k. at 410 nm; no reduction obs. in neutral 761039 
Cu(4,11-dieneN4t + HCRO soln.; in methanolic soln. k = 2.2 x 104 L 

mol-I 
5-

1 was detd. by f.p. (p.b.k. at 415 nm). 

12.40 cis-Diaqua(nitrilotriacetato )copper{II) ion 

'CHzOH + cis-[Cu(NTA)(H20)zr -+ 1.9 x 108 5-8 p.r. P.b.k. at 425 nm in NzO-satd. soln. contg. 86BI51 
cis-[HOCH2Cu(NTA)(H20)r (1-100) x IO-s mol L-1 CuS04' I X 10-3 mol 

L -I nitrilotriacetate ion and 0.1 mol L-1 

MeOH. 

12.41 Copper{II) tetra glycine 

'CH20H + CU(GlY4)2- --> W + 8.6x 107 7.3- p.r. D.k. at 290-330 nm in soln. contg. 1 mol L-1 80A304 
CU(GlY4)3- + HCHO 10 MeOH. 

12.42 Iron{II) protoporphyrin 

'CH20H + Fe(II)PP --> addn. 2.5 x 108 10.0 p.r. P.b.k. in N20-satd. soln. contg. 2 x 10-5 mol 85A006 
L -I Fe(II)PP and 0.1 mol L-1 methanol. 

12.43 Iron{III) ion 

'CH20H + Fe3+ --> Fe2+ + HCHO + H+ 8 X 107 Unpubl. data, C.N.Barnes and G.V.Buxton. 78A322 

I x 108 -I y-r. C.k.; obs. C(N03)3- and Fe2+ yields; reI. to 
k('CH20H + C(N02)4) = 5 x 1O!I L marls-I. 

77G411 

12.44 Pentacyano(nitrosyl)ferrate{III) ion 

'CH20H + Fe(CN)s(NO)2- --> HCHO + 6.0x 108 8.5 p.r. P.b.k. in N2 0-satd. soln. contg. 0.5 mol L-1 771120 
H+ + Fe(CN)sN03- MeOH. 

12.45 Ferricyanide ion 

'CH20H + Fe(CN)63- --> HCHO + H+ + 3.8 X 109 9 298 p.r. D.k. at 420 nm in N20-satd. soln. contg. 0.01 89A42 I 
Fe(CN)64- mol L-I MeOH, 0.001 mol L-1 Na borate and 

(1-2) x 10-4 mol L-I ferricyanide; Ea = 4.8 kJ 
mol-I, studied at 293-353 K. 

4.2 x 109 -5 p.r. CumJy.lOhC1Ilg"~ in N20-MIU. ~ulu. <;UUI!>. 700254 

MeOH. 

4.0x 109 7 p.r. D.k. at 410 nm (ferricyanide) in soln. contg. 680308 
MeOH. 690522 

'CH20- + Fe(CN)l- --> HCHO + 3.1 x 109 13 p.r. D.k. at 410 nm (ferricyanide) in soln. contg. 680308 

Fe(CN)64- MeOH. 

12.46 Diethylenetriaminepentaacetatoferrate{III) ion 

'CH20H + FeDTPA 2- --> 3.8 X 108 11.0 p.r. D.k.; no intermediate detected, reduction to 89A135 

Fe(II) . 
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TABLE 12. Hydroxymethyl - Continued 

I T (K) Method Comment Ref. 

~:~ ,i.l Trlli( 1,IO-phcnanthrolinc)iron(lII) ion 

,(,11,011 ... Fc(phenh3+ -- 5 x 109 -I p.r. 

,Jill !I,IO,15,20-Tctrakis(4-sulfonatophenyl)porphinatoferrate(lII) ion 

'CHoOH + FeTPps3- -+ HCHO + 8.1 x 108 3.2 p.r. 
h:Ti'pst.- + H+ 8.4 X 108 5.3 

I) ,i'j 1)1 hydroxytetrakis( 4_sulfonatophenyl)porphinatoferrate(m)-~-cyclodextrin complex 

'CH20H ... FeTPPS(OHh(CD)45- -+ 6.1 X 108 10.2 p.r. 
IICHO ... FeTPPS(OH)(H20)(CD)45-

• t!lH 5,10,15,20-Tetrakis(1-methylpyridinium-4.yl)porphinatoiron(III) ion 

'CH20H + FeTMpyp5+ -> HCHO + H+ 8.5 X 108 8.5- p.r. 
of FeTMpyp4+ 9.5 

1.4 x 109 5.6 p.r. 
9 x 108 8.1 

11,~ I Dicyanotetrakis(l·methylpyrldinium-4-yl)porphineiron(lII) ion 

'CH20H + FeTMpyP(CNh3+ ---> HCHO 1.2 x 109 10.1 
+ W + FeTMpyP(CNh2+ 

p.r. 

12.52 (l,a.,a.,~. Tetrakis(N.methylisonicotinamidophenyl)porphinatoiron(m) ion 

'CH20H + FePW+ ---> FePpp4+ + W + 2.2 X 109 5.8 p.r. 
HCHO 1.2 x 109 7.9 

12.53 Dicyano-(l,a.,(l,~-tetrakis(N-methylisonicotinamidophenyl)porphinatoiron(lIl) ion 

·CH2UH + t'ePr'P(CN)l'" -> J.j x 101" 10.2 p.r. 
FePFP(CNh 2+ + H+ + HCHO 

P.b.k. at 490 nm in soln. contg. 0.1-1 mol L -I 85A284 
MeOH and (0.4-1.0) x 10-4 mol L-1 

complex; outer-sphere electron transfer. 

Condy. buildup as well as p.b.k. at 550 nm in 91AI86 
soln. contg. 0.1 mol L-1 MeOH. 

P.b.k. at 550 nm in soln. contg. 0.1 mol L-1 

MeOH and 0.001 mol L-1 ~-cycIodextrin . 
91A186 

D.k. at 497 nm, as well as p.b.k. at 562 nm. in 91A380 
N20-satd. soln. contg. 0.01 mol L-1 MeOH. 

D.k. at 420 as well as p.b.k. at 445 and 560 82A 119 
nm in N20-satd. soln. contg. 0.1 mol L-1 

MeOH. 

D.k. at 435 as well as p.b.k. at 470 nm in 82A 119 
soln. contg. 0.002 mol L-I KCN and (l-5) x 
10-5 mol L -I FellI complex. 

D.k. at 420 nm (FeID complex) as well as 
p.b.k. at 440 nm (Fell complex) in soln. 
contg. (5-50) x 1O..-f; mol L-J FeIIl complex. 

86A154 

U.k. at 420 nm Crem complex) as weJl as 86AI:l4 
p.b.k. at 440 nm (feU complex) in soln. 
contg. (10-50) x 1O-{i mol L-1 Felll complex, 
10-3 mol L-1 carbonate, 5 x 10-4 mol L-1 

KeN. 

12.54 Bis(l-methylimidazole)-a.,(l,(l,~-tetrakis(N.methylisonicotinamidophenyl)porphinatoiron(III) ion 

'CHzOH + FePFP(I-Melrnh5+....... 1.3 x 109 5.8- p.r. P.b.k. at 434 nm (Fell complex) in N20-satd. 86Al54 
FePFP(1-Melm)24+ + H+ + HCHO 7.9 soln. contg. (5-50) x 1O..-f; mol L-J Fell 

complex, and 3.4 x 10-2 mol L-1ligand (pKa 
I-MeIm=7.0). 

12.55 Gallium(lI) ions 

'CH20H + Ga2+ ---> HCHO + H+ + Ga+ I.J x 109 2.3 --0 

12.56 Hydroxygallium(lI) ion 

'CH20H + GaOH+ ....... HCHO + H20 + 1.0 X 109 2.9 ....... 0 
Ga+ 

12.57 Hexahydroxygallate(lI) ion 

'CH20- + Ga(OH)64-....... 7.8 x 108 12.0 -+0 

12.58 Hydrogen ion 

'CH20H + H+ ....... 'CH20Hz + 

p.r. 

p.r. 

p.r. 

303 chern. 

phot. 

D.k. in soln. contg. MeOH; Ga(ll) formed 
from eaq - + Ga(III). 

D.k. in soln. contg. MeOH; Ga(ll) formed 
from eaq - + Ga(III). 

D.k. in soln. contg. MeOH; Ga(ll) formed 
from e.q - + Ga(III). 

79AI90 

79Al90 

79A190 

Esr study in soln. contg. Ti(III), H20 2 and 689058 
MeOH; log A = 9.5, Ea = 12 kJ mol-I, studied 
at 279-314 K. 

Esrsmdy in soln. contg. 10% acetone and 5% 66D162 
MeOH. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

12.58 Hy<kogcn ion Continued 

lZ.S9 Mt:rcury(I) cyallldt: 

'CHzOH+HgCN ..... 

12.60 Indium(lI) ion 

'CH20H + In2+ ..... 

12.61 Indium(IlI) ion 

'CH20H + In3+ ..... 

12.62 Hexachloroiridate(lV) ion 

'CH20H + IrC16
2- ..... HCHO + H+ + 

IrC16
3-

4.0 X 109 

1.5-
2.2 

2 

4-6 

12.63 5,10,15,20-Tetrakis(l-metbylpyridinium-4-yl)porpbinatomanganese(III) ion 

chern. 

p.r. 

p.r. 

p.r. 

p.r. 

'CH20H + MnTMpypS+ ..... HCHO + H+ 2.1 X 109 6.7- p.r. 
+ MnTMpyp4+ 9.3 

12.64 5,10,15,20-Tetrakis[4-(N,N,N-trimetbylammonio)pbenyl]porpbinatomanganese(IlI) ion 

Esr study in soln. contg. Ti(III), H20 2 and 
MeOH. 

655040 

Calcd. from increase in decay rate at 285 nm 751203 
in soln. contg. MeOH and Hg(CN)z; used 
2k(HgCN + HgCN) = 3.4 x 109 L mor' s-I. 

D.k. (In2+) in Ar-satd. soln. contg. -0.1 mol 
L-' MeOH and (0.2-2) x 10-3 mol L-' Tn3+ 

No reaction obs. 

D.k. at 490 nm in NzO-satd. soln. contg. 
MeOH. 

D.k. at 465 nm, as well as p.b.k. at 440 nm. 

83A206 

83A206 

82A041 

86A313 

'CH20H + MnTAPpS+ -> HCHO + H+ 2.0 X 109 6.7 p.r. D.k. at 465 nm, as well as p.b.k. at 440 nm. 86A313 
+ MnTAPp4+ 

12.65 o.,o.,o.,~-Tetrakis[2-(N-methylisonicotinamido)phenyl]porphinatornanganese(IlI) ion 

'CH20H + MnPpp5+ ..... HCHO + H+ + 1.0 X 109 7.0 p.r. D.k. at 465 nm, as well as p.b.k. at 440 nm. 86A313 
MnPpp4+ 

12.66 18-Molybdodiphosphate ion(6-) 

'CH20H + P2Mo1 S062 6- -> 

HP2MoIS0626- + HCHO 

12.67 Nickel(l) ion 

'CH20H + Ni+ -> NiCH20H+ 

12.68 Nickel(II) ion 

'CH20H + Ni2+ -> 

3.7 X 109 2 295 p.r. 

p.r. 

298 p.r. 

P.b.k. in N20-satd. (2.5 x 10-2 mol L-1) soln. 82A107 
contg. 0.5 mol L-1 MeOH and _10-4 mol 
L-1 heteropolymolybdophosphate. 

D.k. at 300 nm (as well as p.b.k. at 250 nm) 
in soln. contg. NiS04 and MeOH; used 
G(Ni+) = G(R) = 3.2. 

741037 

Estd. from lack of increase in Ni+ in soln. 751027 
contg. 0.1 mol L-1 Ni2+ on addn. of 0.1 mol 
L-1 MeOH. 

12.69 3,14-Dirnethyl-4,7,10,13-tetraazahexadeca-3,13-diene-2,15-dione dioxirnatonickel(lV) ion 

'CH20H + NiIVL2+ -> HCHO + H+ + 3.5 X 109 2.5 294 p.r. P.b.k. at 500 or 430 nm in N20-satd. soln. 85A354 

[Ni"'Lt contg. MeOH. 

12.70 Hydrogen peroxide 

'CH20H + H20 2 -> HCHO + H20 + 
'OH 

J. Phys. Chern. Ref. Data, Vol. 25, No.3. 1996 

6.8 r-r. 

chern. 

'Y-r. 

Steady state; obs. G(HzOz) in NzO-satd. soln. 87G036 
contg. MeOH. 

Calcd. from esr of TitlIl)-H2Q2 soln. comg. 745144 
MeOH and tert-BuOH; used 2k(R + R) = 2 x 
109 Lmol-I 5-1. 

Calcd. from dose rate effect on H20z redn. in 700338 
soln. contg. 0.99 mol L-1 MeOH; used 2k(R 
+ R) = 2.4 x 109 L mol-I s-'. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction k • pH I T (K) Method Comment Ref. 
(Lmo]-I s-I) 

U.71 Oxygen· 

'CHzOH + O2 ..... HOCHzOO' 

12.72 Lead(I) ions 

'CHzOH + Pb ........ PbCH20H'" 

12.73 Palladium(ll) ion 

'CH20H + Pd2+ ..... PdCH20H+"'" Pd+ + 3.5 X 107 

W+HCHO 

12.74 Dichlorobis(ethylenediamine)platinum(IV) ion 

'CH20H + Pt(en)zCIl+ -+ redn. 6.9 x 108 

12.75 Tris(2,2'-bipyridine)rhodium(lll) ion 

'CHzOH + Rh(bpy)33+..... -2 X 108 

12.7(j Tris(l,lO·phenanthroline)rhodium(lll) ion 

·CH;OH+Rh(phenh3+ .... addn. to 
ligand 

10.7 

7 

o 

o 

7 

7 

12.77 Dihydroxy·S,lO,lS,20.tetrakis( 4-suIfonatophenyl)porphinerhodate(lll) ion 

·r.H:O- + RhTPPS(OH}z5- ..... 
RhTPPS(OHh 6- + HCHO 

L6x 108 13 

12.78 Tris(2,2'-bipyridine)ruthenium(ll) ion 

'CHzOH+ RU(bpyhz+ .... <106 7 

'CHzO- + Ru(bPY)3Z+ ..... HCHO + 1.6 x 109 13 0.1 
Ru(bpylJ + 

2.9 x 109 11-13 

12.79 Tris(I,10'phenanthroline)ruthenium(l1) ion 

'CHzO- + Ru(phenh1+ ..... HCHO + 5.2 x 109 II 
Ru(phenh+ 

12.80 Bexaamminerutilenium(lII) ion 

'CHzOH+ Ru(NH3)i+ .... HCHO + H+ 4.1 X 107 5-6 
T Ru(NH3)62+ 

12.81 Pentaammine(chloro )rutbenium(lll) ion 

'CH20H + Ru(NH3)sct2+ .... 1.2 X 108 3.4.~5 

12.82 Hydrogen sulfide 

'CHzOH + HzS ..... H2SCHzOH 6 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.L 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. at 248 run (02- formn.) in N20lOz 
satd. soln. contg. MeOH. 

741099 

C.k. in NzOIOz satd. soIn. contg. 0.1 mol L -I 690522 
MeOH ana felTicyanide; reI. to k(R + 
Fe(CN)ll = 4.0 x 109 Lmorl s-I. 

O.k. at 300 nm (Pb~ in soln. contg. Pb2+ and 761170 
MeOH, knowing initial [R] and [ph,; cor. 
fork(R+ R). 

P.b.k.at 290 run in soln. contg. 0.1-1 mol L-1 94A518 
MeOH. (5-30) x 10-5 mol L-1 Pd2+ and I mol 
L-1 HCI04 • 

P.h.k. at 290 nm in soln. contg. MeOH and 
(5-30) x 10-5 mol L-1 Pdz+ and 1 mol L-1 

HCI04· 

P.b.k. at 240-340 nm in N20-satd. soln. 
contg. 1-4 mol L-1 MeOH. 

P.h.k.; reaction involves addn. of radical to 
ligand. at least in part. 

P.h.k. 

94A210 

751188 

81A134 

741167 

Phk. J1t 4.7'i nm in N20-satd. so!n. c~nts. 2.5 80A227 
mol L-1 MeOH. 

NzO-satd. soln. "o~tg. 1 mol L-1 MeOH. 85A1l4 

No reduction. 78A068 

P.h.k. at 510 nm in NzO-satd. soln. contg. 91A218 
MeOH. 

P.h.k. 78A068 

P.h.k. in NzO-satd. soln. contg. 2.5 mol L-1 80A227 
MeOn. 

O.k. in N20-satd. soln. contg. 0.01 mol L-1 72A0l8 
MeOH. 

O.k. in NlO-satd. soln. contg. 0.5-1 mol L-1 771100 
methanol. 

P.b.k. at 360 nrn; k(adduct -+ MeOH + • SH) = 670262 
2.3 x 105 $-1. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction k pH T (K) Method Comment Ref. 
(Lmol-l s-l) 

12.83 Hydrogen peroxomonosulfate ion 

'CH20H + HSOs - ..... 1.8 X 106 chern. Esr study in soln. contg. Ti(IlI) sulfate, H2OZ, 90D226 
HSOs - and MeOH. 

12.84 P"I"OYo/'lisnlf"t .. ion 

'CH20H + s20l- ..... HCHO + H+ + -7 X 104 273 r-r. Derived from product anal. in soln. contg. 88G043 
S04'-+ sol- peroxodisulfate and MeOH by computer 

simulation. 

1.3 x 105 -293 chern. Esr study in soln. contg. 0.008 mol L-1 84D044 
Ti(IIl), 0.01 mol L-l HZ0 2, (0-0.025) mol r;-1 
S2082- and -0.01 mol L-l MeOH. 

12.85 5,10,15,20-Tetrakis(l-methylpyridinium-4.yl)porphinatotin(lV) ion 

'CH20- + SnTMpyp6+ ...... HCHO + 6 x 109 13 p.r. P.h.k. at 700 nm in soln. contg. MeOH. 84A121 
[SnTMpyp],5+ 

12.86 Titanium(III) 

"CH20H + Ti(IlI) ..... p.r. No reaction in soln. contg. 1 mol L -I MeOH 731057 
and 0.01 mol L-l THIll). 

12.87 Thallium(l) ion 

"CH20- + TI+ ..... Tlo + HCHO 1.5 x 104 12 0.2 p.r. P.h.k.at 325,420 and 450 nm in soln. contg. 89COOl 
0.001 mol L-l formaldehyde, 0.5 mol L-l 

McOH, 0.19 mol L-l Tl+ and [OHj _ 0.01 
molL-I. 

12.88 Thallium(l) ion, complex with TI{O) 

'CH20H + Tl/ + H+ -+ MeOH + 2 Tl+ 4.0 X 109 6 p.r. Caled. from d.k. at 420 nm. and candy. 80Al23 
changes in soln. contg. alcohol and Tl+ 
assuming values for 2k(Tl2 + + TI2 +), k(T12 + + 
H20 2) and 2k(R + R). 

12.89 Uranium(III) ion 

'CH20H + U3+ -> Qx107 0.3 p.r. D.k. at 350 nm in He-satd. soln. contg. 0.5 85AI22 
mol L- l HCI04 and 0.1-1 mol L-l MeOH. 

12.90 Uranyl (VI) ion 

'CH20H + uol+ -> HCHO + H+ + 91 X 107 p.r. D.k. in N20-satd. soln. contg. MeOH. 89A327 
U02+ 

12.91 12-Tungstate ion{6-), dihydrogen 

• CH20H + H2 W 120406- -> HCHO + H+ :::;1.3 X 107 5-6 p.r. P.b.k. at 650 nm in N20-satd. soln. contg. 82A271 

+ H,W1?Od07- MeOH. 

12.92 12-Tungstoferrate ion(S-) 

'CH20H + FeW 12°405
- -> HCHO + W 2.2 x 108 5-6 p.r. P.h.k. at 650 nm in N20-satd. soln. contg. 82A271 

+ FeWI2O.o\06- MeOH. 

12.93 12· Tungstophosphate ion(3-) 

'CH20H + PW 120403- ..... HCHO + H+ 2.2 X 109 -I p.r. P.b.k. at 650 nm in N20-satd. soln. contg. 82A271 
+ PW120 40 

4- M,.OH ~nc1 Hr.l04 . 

12.94 Diphosphooctadecatungstate jon( 6-) 

. CH20H + Pz W 18°626- ..... P2 W 1806/- 2.6 x 109 2 295 p.r. P.h.k. in N20-satd. (2.5 x 10-2 mol L-l) soln . 82AI07 
I H+ I HCHO contg. 0.5 mol L -1 MeOH and _10-4 mol 

L-1 heteropolytungstophosphate. 

_109 1.5 p.r. P.b.k. in deaerated soln. contg. 0.1 mol L- l 81A385 

MeOH. 
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TABLE 12. Hydroxymethyl - Continued 

',No. Reaction k 
(L mol-I S-I)' 

pH I T(K) Method Comment Ref. 

11.95 12· Tungstosilicate ion( 4·) 

~ CHzOH +~iW 12°404- -+ HCHO + H+ 9.1 X 108 5-6 p.r. P.h.k. at 650 nrn in NzO-satd. soIn. contg. 82A271 
+ SiWI20 4IJ - MeOH. 

.1.% Zinc(l) ion 

'CHzOH + Zn+ + H+ -+ Zn2+ + MeOH 2.5 x 109 7 295 p.r. Calcd. from d.k. at 310 nrn (Zn+) in NzO- 'mOll 
satd. soln. contg. MeOH and Zns04; used 
k(Zn+ + Zn~ = 4.5 X 108• k(Zn+ + RZ0 2) = 
2.4 '" 109

, k(Zl1+ T N20) 1.6", 107 dud k(R 
+ R) = 1.5 x 109 L mol-I S-I. 

12.97 Zinc(D) ion 

'CHzOR + Zn2+ ... <102 298 p.r. Estd. from lack of increase in Zn + in soln. 751027 
contg. 0.1 mol L-1 Zn2+ upon addn. ofO.l 
mol L-1 MeOH. 

U.98 Acrldlnlum 

'CH20H + AcW -+ 5.0x 108 2.0 p.r. P.b.k. in NzO-satd. soln. contg. MeOH; -30% 741127 
e-transfer; no reaction at pH 7.6; pKa = 5.6. 

n.!'!' Acrylamide 

• CH20H + H2C=CHCONHz '-+ addn. 2.6 x 107 2-5 298 p.r. C.k. in NzO-satd. soln. contg. MeOH and 78A322 
Cu2+; reI. to k(,CHzOH + Cu2+) = 1.6 X 108 L 
mol-J s-I. 

12.100 Acrylate iOD 

• CHzOH + CHz=CHCOz - ... addn. 5x 105 -9 chern. Esrstudy in soln. contg. 1.67 x 10-3 mol L-1 93D265 
Ti(IID. 1.67 x 10-3 mol L-I H20 2 and 
MeOH; calcd. using 2k(R + R) = 2.4 X 109 L 
mOrI 8-1. 

12.101 Acrylic acid 

'CHzOH + HzC=CHCOzH -+ addn. 9.5 x 106 -2 chern. Esrstudy in soln. eontg. 1.67 x 10-3 mol L-1 93D265 
Ti(IlI), 1.67 x 10-3 mol L -I HZ0 2 and 
MeOH; caled. using 2k(R + R) = 2.4 x 109 L 
mol-I .-I, 

8.1 x 106 Fenton reI. to k(,CH20H + Fe3+) = 1.0 x 108 L mol-I 739341 
S-I. 

12.102 Adenine, conjugate acid 

'CH20H + AH+ .... addn. 4.8 x 106 0.4 p.r. P.h.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. MeOH. 

12.103 Adenosine, conjugate acid 

'CHzOH + AH+ -+ addn. -3 x 106 0.4 p.r. P.h.k. at 300 or 320 nm in NzO-satd. soln. 94A368 
eontg. MeOH. 

12.104 Ascorbate ion 

'CHzOH + AH- -+ <106 11 p.r. No reaction in soln. eontg. 8.4 x 10-4 mol 771036 
L-I ascorbate and 0.025 mol L-1 MeOH. 

12.105. Azobenzene 

'CHzO- + C6HSN=NC6HS .... HCHO + 1 x 109 14 p.r. P.h.k. at 380 nm in soln. contg. MeOH; k 771169 
[C6HsN=NC6HSr- same for syn- and anti- isomers. 

12.106 Benzophenone 

'CH20- :- (C6HshCO -+ HCHO + 1.2 x 108 13 p.r. P.h.k. at 610 nm in N20-satd. soln. I mol L-1 751125 
(C6Hs)2CO- MeOH. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction T CK) Method Comment Ref. 

12.107 l,4-Benzoquinone 

'CHzOH + Q ..... HCHO + H+ + Q'- 2.9 X 109 y-r. c.k. in soln. conlg. I mol L-1 HZS04, 1.5 x 
10-4 mol L- 1 henzoquinone and 1 mol L-I 

86G034 

MeOH with varied [02]; reI. to k("CH20H + 
02)=4.2 x 109 Lmol-1 5-1. 

4.8 x 109 6.2 p.T. P.b.k. at 430 nm in N20-satd. soln. contg. 1 730049 
mol L-1 MeOH. 

6.1 x 109 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 1 
mol L-l MeOH. 

710619 

12.108 Biacetyl 

'CH20H + CH3COCOCH3 -> HCHO + 6.5 x 107 5-6 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-1 72AOI8 
W + [CH3COCOCH3r- MeOH. 

1.1 x 108 p.r. P.b.k. at 300 nm in N20-satd. soln. contg. 680249 
0.01 mol L-1 MeOH. 

12.109 2,2'-Bipyridine 

'CH20H + bpy .... <106 7 p.r. P.b.k.; no reaction. 79Al48 

'CH20- + bpy ..... <106 alk. p.r. P.b.k.; no reaction. 79A148 

12.110 Carbon tetrachloride 

'CHzOH + CCl4 .... 'CCI3 + CI- + :,;106 p.r. Condy. changes; G(C!) '" O.3G('CHzOH). 710778 
HCHO+W 

12.111 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-1-yloxy 

'CH20H + NX-s ..... addn. 4.6 x 108 acid p.r. Condy. changes in N20-satd. soln. contg. 0.1 761152 
mol L-1 MeOH. 

12.112 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-l-yloxy 

'CH20H + NX-u .... addn. 3.5 x 108 acid p.r. Condy. changes in NzO-satd. soln. contg. 0.1 761152 
mol L-1 MeOH. 

12.113 4-Carboxy-l-methylpyridinium 

'CHzO- + 4-py+(CH3)C02- .... 3.8 X 109 12.7 p.r. P.b.k. at 395 nm in NzO-satd. soln. contg. 0.1 79A051 
molL-1 MeOH. 

12.114 4-Chlorobenzenediazonium cation 

'CH20H + 4-ClC6H4N2 + .... 4-CIC6H4 4.2 x 109 4 p.r. Condy. changes in N20-satd. soln. contg. 81A297 
.,. HCHO.,. Nz '" H'" 0.01 Illul L _1 M"OH aIll.! HCI04' 

12.115 Crotonic acid 

'CH20H + CH3CH=CHC02H .... addn. 4x 105 -2 chern. Esrstudy in soln. contg. 1.67 x lO-3 mol L-I 93D265 
TiCIII), 1.67 x 10-3 mol L-l H20z and 
MeOH; calcd. using 2k(R + R) = 2.4 x lO9 L 
morl S-I. 

12.116 4-Cyonophcnyl-N-tert-butylnitronc 

'CH20H + 4-CN-PBN-> 7.5 x lO8 p.r. C.k. in NzO-satd. soln. contg. p- 82A184 
nitroacetophenone and MeOH; reI. to 
kCCHzOH + PNAP) = 1 x 108 Lmor1 s-I. 

12.117 Cysteamine, conjugate acid 

'CHzOH + H3N+CHzCHzSH -> MeOH 6.5 x 107 4 p.r. P.h.k. at 415 nm in NzO-satd. soln. contg. 82Z335 
+ H3WCH2CHzS' MeOH, cysteamine and ABTS2-; the latter 

reacts with RS' to give ABTS'- which is 
observed. 

2.9 x 107 7 p.r. D.k. in NzO-satd. soln. contg. MeOH; ESR 723003 

gating technique. 

6.8 x 107 7.6 p.r. P.h.k. at 410 nm (RSSR-) in N20-satd. soln. 680132 

1 x 107 12 contg. MeOH; pKa == 8.27, 10.53. 
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TABLE 12. Hydroxymethyl - Continued 

.1'-..:...'-. .... 

No, -Reaction k pH I T(K) Mcthou Conunent Ref. 
(Lmol-1 s-I) • 

U:118 Cysteine 

'CH20H + CysSH -+ MeOH + CysS' 1 X 108 p.r. P.b.k. at 415 nm in N20-satd. soln. contg. 
MeOa cysteine and ABTS2-; the latter 

82Z335 

reacts with RS' to give ABTS'- which is 
observed. 

4.2 x 107 7 p.r. D.k. in N20-satd. soln. contg. MeOH; esr 723003 
gating technique. 

Il.1l9 Z'.Deoxyadeno5ine, conjugate acid 

'CHZOH + dAH+ -+ addn. 5.5 x 106 0.4 p.r. P.b.k. at 300 or 320 run in Np-satd. soln. 94A368 
contg. MeOH. 

-ll.I:ol0 l' -vooxyguanoSine, conjugate aclll 

'CHzOH + dGW -+ addn. -4 x 106 0.4 p.r. P.b.k. at 300 or 320 run in N20-satd. soln: 94A368 
contg. MeOH. 

12.121 1,6-Diazabicyclo[ 4.4.4]tetradecaue radical cation 

'CH20H + DABCr+ -+ H abstr. 1.5 X 109 -4 p.r. D.k. in N20-satd. soln. contg; -OJ mol MeOH 
and (0.2-12) x 10-4 mol L-1 radical cation; 

86A272 

100% H abstr.; product analysis supported by 
condy. measurements. 

12.122 3,5-Dibromo-4-nitrosobenzenesulfonate ion 

·CHzOH-... DBNBS -+ ? 6 ;"108 RO- p_r. C.k.: reI. to k('CH20H + H2TPPg4-) = 1.1 x 92A304 
8.5 I08 Lmol-1 S-l. 

l2.1Z3 2,6-Dichloroindophenol~de ion 

'CII20II + DCIF' ~ HCHO + WI 3.2x 109 7 p.r. D.k. at 600 run in N20-satd. soln. coutg. 731078 
DCIF2- MeOH; 99% e-transfer. 

1~.124 1,4-Dicyanobenzene 

'CH20H + DCNB -+ HCHO + H+ + 1.4 X lOS -7 p.r. P.h.k. at 345 nm in N20-satd. soln. contg. 91A229 
[DCNBr- MeOH. 

12,125 (E)-4,5-DihydroxY-1,2-dithiane 

'CHP- + ISSCH2(CHoHJzCH) .... 1.5 x J08 13.5 273 p.r. P.b.k. at 390 nm in NoO-satd. soln. contg. 89A167 
HCHO + rS-SCH2(CHOH)zCH2J 2.4 x J08 298 (l-10) x 10-4 mol L-f DTT-ox and 0.1-0.5 

3.2 x J08 333 mol L-1 methanol; mechanism suggested to 
be addn. followed by decomp. to radical 
anion. 

'CH20H + lSSC[I2(CHOH)2CH)-+ 1.1 x 108 10.8 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 0.2 86A363 
HCHO + H+ + ZS-SCH2(CHOH)2CH2J mol L-1 MeOH. . 

12_126 Dibydroxymethane 

'CH20H + CH2(OH)z -+ MeOH + 3.4 X 103 '(or. tlstd. from product anal. 90G138 
'CH(OH)2 

-104-105 '(or. Estd. from dose effects on yields in soln. 710929 
contg. MeOH. 

12~127 3,3-Dimethylacrylic acid 

• CH20H + (CH3hC=CHC02H -+ addn. 9x 104 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 

Ti(IIl), 1.67 x 10-3 mol L-1 H20 2 and 
93D265 

MeOH; calcd. using 2k(R + R) = 2.4 x 109 L 
rnol-I s-l. 

17.128 4.(N,N.Dl~ethylamino )benzenediazonium cation 

• CH20H + 4-(CH3)2NC6H4N2 + -+ <4x 106 4 p.r. Condy. changes in N20-satd. soln. contg. 81A297 
HCHO + 4-(CH3)2NC6H4 + N2 + H+ 0.01 mol L-1 MeOH and HCI04• 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I g-l) 

12.129 l,I'.Dimetbyl-4,4 '·bipyridinium 

'CH20H + MV2+ ..... HCHO + H+ + 3 X 108 p.r. P.h.k. in N20-satd. soln. contg. 3% MeOH. 771177 
MV'+ 

12.130 N,N.Dimethyl.4.nitrosoaniline 

'CH20H + 4-MezNC6H4NO ..... 2.7 x 108 p.r. D.k. in N20-satd. soln. contg. 4.9 mol L-1 94A511 
MeOH and (1-5) x 10-5 mol 1:1 N,N-
dimcthyl-4-nitrosonnilinc. 

7.9 x 108 7 p.r. D.k. at 440 nm in NzO-satd. soln. contg. 1 
mol L-1 MeOH. 

690156 

12.131 l,J-DimethyJUraCil 

'CH20H + 1,3-DMU -+ _104 'Y-r. Estd. in N20-satd. soln. Gontg. 0.5 mol L-1 860178 
[l,3-DMU-6-CH2OH], MeOH and 0.001 mol L-1 dimethyluracil. 

12.132 1,4-Dinitrobenzene 

'CH20H + 1,.4-C6H4(N°z)2 ..... 2.0x 108 4-5 293 p.r. P.h.k. in N20-satd. soln. contg. I mol L-1 84A305 
HOCH2ON(O)C6H4-4-N02 MeOH. 

'CIIzO-;- 1,4-C6I-I4(NOzh > Ilcno"!" -Jx 109 -11.5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
[1,4-C6Hi NOzhr- MeOH. 

12.133 Dithiothreitol 

'CHzOH + HSCH2(CHOH)zCH2SH -.. 6.5 x 107 7.4 p.l. P.u.k. at 390 11m in N20-~a(u. ~oln. "uutg. 87A250 

HSCH2(CHOHhCH2S' + MeOH dithiothreitol and methanol. 

6.5 x 107 7.2 293 p.r. P.h.k. at 400 nm (cyclized radical anion) in 870007 
N20-satd. soln. contg. 011 and MeOH. 

8.0x 107 7.3 p.r. P.h.k. at 390 nm (RSSRj in NzO-satd. soln. 
contg. 5 x 10-4 mol L-1 DTT and I mol L-1 

85A220 

MeOH. 

1.0 x 108 4 p.r. P.b.k. at 415 nm in NzO-satd. soln. contg. 82Z335 
MeOH, OTT and ABTSz-; the latter reacts 
with RS' to give ABTS'- which is observed. 

6.8 x 107 7 p.r. P.h.k. at 390 nm in N20-satd. soln. contg. I 
mol L-1 MeOH. 

731020 

12.134 Ethylene glycol 

'CH20H + HOCH2CH20H ..... MeOH + _103 'Y-r. Estd. from dose effect on yields in MeOH 710929 
'CHOHCH2OH soln. 

12.135 N-Ethylmaleimide 

'CH20H + NEM --> addn. 2,4 x 109 6-7 p.L P.b.k. in N20-satd. soln. contg. MeOH; 15% 720144 
e-transfer, 85% addn. based on ahs. spectra. 

12.136 Fullerene.C60-'Y-cyclodextrin complex 

'CH20H +'Y-C0/C60 --> HCHO + H+ + 5 X 107 p.r. O.k. at 331 nm, as well as p.b.k. at 302 nm, in 93A433 

'Y-CD/C60 N20-satd. soln. contg. 10% MeOH. 

12.137 Fumarate ion 

'CIIz!?II"!" trwt.>--OzCCH-CHC02- -> -107 e-r. EST study of dose rate effect on 'CHzOH and 710784 

-02CCHCH(CH20H)COl- adduct radical (in soln. contg. 1 mol L-1 

MeOH and 0.01 mol L-1 fumarate) assuming 
2k(R+R)=2,4x 109 Lmol-I S-I. 

12.138 Fumaric acid 

'CHzOH + trans-HOl CCH=CHC02H 6x 107 Fenton reI. to k('CHzOH + Fe3+) = 1.0 X 108 L mol-1 739341 
-I s . 

12.139 Glutathione 

·CHzOH + GSH ..... MeOH + OS' 1.0 X 108 8-10 p.r. P.h.k. at 420 nrn in N20-satd. soln. contg. 88Al44 

MeOH and glutathione. 
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TABLE 12. Hydroxymethyl Continued 

>"~ 
- .. 

~1~·\, Reaction k 
(Lmol- I S- I) 

pH I T(K) Mcthod Comment Ref. 

1~.J39 Glutathione Continued 

4.0 x 107 8.4 p.r. P.b.k. in soln. contg. 1 mol L -I MeOH and 84A012 
glutathione. 

5.9 x 107 4 p.r. P.b.k. at 415 om in NzO-satd. soln. contg. 82Z335 
MeOH, glutathione and ABTS2-; the latter 
reacts with RS' to give ABTS'- which is 
observed. 

.1.140 GUAnine, conjugAte A .. it! 

'CH20H + GH+ -> addn. -4x 106 0.4 p.r. P.b.k. at 300 or 320 om in NzO-satd. soln. 94A368 
contg. MeOH. 

11.141 GUllnooinc, conjugatc ocid 

'CHzOH + GH+ -> addn. 5.7 x 106 0.4 -p.r. P.b.k. at 300 or 320 om in NzO-satd. soln. 94A368 
contg. MeOH. 

n .. 141 nClUalupurpllyrln IX 

'CH20-+ HP -> HCHO + lIP'- 3.3 X 108 13.0 p.r. P.b.k. at 600-650 om in NzO-satd. solo. 741040 
contg. 0.1 mol L-1 MeOH. 

'CHzOH + lIP -> HCHO + HP'- + W :;:;1 x 107 7.0 p.r. P.b.k. at 600-650 om in NzO-satd. soln. 741040 
contg. 0.1 mol L-1 MeOH. 

tl.143 Hexafluorobenzene 

'CHzO- , <;F6 '-> HCHO , C(jF(j'- 4.4 x lOS 14 p.r. P.b.k. at 310 JUllln NzO-satd. ~lJ1Jl. ,",uutg. 93A041 
60% MeOH and 1.0 mol L -I KOH. 

12.144 1-(2-Hydroxyethyl)-2-metbyl-S-nitroimidazole 

'eH2oH + (I.JlJH)-N02 --- 108 p.r. D.k. at 320 nm in NzO-satd. soln. contg. 0.1 
mol L-1 MeOH. 

141I::!5 

12.145 Hypoxanthine, conjugate acid 

'CH20H + HxOH2 + -+ addn. -5 x 106 0.4 p.r. P.b.k. at 300 or 320 om in N20-satd. soln. 94A368 
contg. MeOH. 

12.146 -Indigodisulfonate ion 

'CH20H + IDS2- -+ 2.0x 109 7 p.r. D.k. at 610 om in NzO-satd. soln. contg. 731078 
1.9 x 109 9 MeOH; 75% e-transfer at pH 7 and 62% at 

pH 9. 

U.147 IndlgotetraSU!fonate ion 

'CHzOH + ITS4- -> 3.0 X 109 7 p.r. D.k. at 610 om in NzO-satd. soln. contg. 731078 
MeOH; 80% e-transfer. 

lZ.14H Indophenolate ion 

'CHzOR + O=C6H4=NC6H/)- -+ 3.1 X 109 9 p.r. D.k. at 610 om in N20-satd. soIn. contg. 731078 
MeOH; 92% e-transfer. 

12.149 Inosine, conjugate acid 

'CH20H + lnoH+ -+ addn. -8 x 106 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. solo. 94A368 
contg. MeOH. 

-12.150 Iodoacetic acid 

'CH20H + ICH2C02H -+ 'CH2COzH + 2.1 x 108 293 chern. Estd. from esr meas. in Tiill_R202 soln. 745286 
other prod. contg. MeOH; reL to 2k('CH2C02H + 

"CHzC02H) = 1.8 x lOP L mol-I 8-1. 

<3.5 X 108 293 p.r. P.b.k. at 330 nm. 745286 

12.151 3-Iodopl'opionic acid 

'CH20H + ICH2CH2C02H ..... 1.0 x 105 293 chern. Estd. from esr meas. in Tim-H20 2 soln. 745286 
'CH2CH2COzH + other prod. contg. MeOH; reI. to 2k('CH2CH2C02H + 

'CH2CH2COzH) = 2.4 x 109 L mol-I s-J. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I s-I) 

12.152 Lipoamide 

'CH20H + LS2 -> LS2'- + HCHO + H+ 3.6 X 108 10.8 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 0.2 86A363 
mol L-I MeOH. 

12.153 Maleic acid 

'CH20H + cis-H01CCH=CHC02H -> 2.7 x 107 Fenton reI. to kCCHzOH + Fe3+) = 1.0 X 108 L morl 

S-I. 
739341 

12.1~4 2.Mere>'ptoeth,mo) 

'CHzOH + HSCH2CH20H -> MeOH + 1.3 x 108 10 p.r. P.b.k. (RSSR-) in N20-satd. soln. contg. 0.1 690553 
'SCH2CH2OH mol L-I MeOH. 

12.155 l··Mercnptopropionylglycine 

'CH2OH+ 9.6 x 107 p.r. P.b.k. at 415 nm in NzO-satd. soln. contg. 82Z335 
HSCH(CH3)CONHCH2COzH .... MeOH, 2-mercaptopropionylglycine and 
MeOH + 'SCH(CH3)CONHCH2COzH ABTSz-; the latter reacts with RS' to give 

AJ:n~' which is observed. 

12.156 Methacrylic acid 

'CHpH + H1C=C(CH3)COzH ..... addn. 6.0 x 106 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-I 93D265 
Ti(III), 1.67 x 10-3 mol L -1 H20z and 
MeOH; calcd. using 2k(R + R) = 2.4 X 109 L 
mol-1 S-l. 

12.157 q·Metnoxynenzenemazontwn cation 

'CHzOH + 4-CH30C6H4Nz + .... HCHO 1.9 x 109 4 p.r. D.k. at 330 nm in NzO-satd. soln. contg. 2 x 81A297 
+ 4-CH30C6H4 + Nz + H+ 10-3 mol L-1 MeOH. 

12.158 4-Methoxyphenyl-N-tert-butylnitrone 

'CHzOH + 4-CH30-PBN .... 2.9 x 107 p.r. C.k. in NzO-satd. soln. contg. p- 82A184 
nitroacetophenone and MeOH; reI. to 
k('CH20H + PNAP) = 1 x 108 L mol-1 s-l. 

12.159 4-Methylbenzenediazoniwn cation 

'CHzOH + 4-CH3C6H4Nz + -> 1.8 X 109 4 p.r. Condy. changes in N20-satd. soln. contg. 81A297 
4-CH3C6H4 + HCHO + Nz + H+ 0.01 mol L -I MeOH and HC104; also 

bleaching at 285 nm. 

12.160 Methylene Blue cation 

'CH20H + MB+ -> HCHO + H+ + 'MB 3.4 x 109 7 p.r. D.k. at 580 nm in NzO-satd. soln. contg. 731078 
MeOH; 91 % e-transfer. 

12.161 2.Methyl-l,4-naphthoquinone 

'CHzO- T 2-CH3NQ ~ HCHO T 4.4 x 10Q 12.4 1M • P.U.lI.. al 395 1lI1l in soln. contg. 0.05 mol L-1 731047 

[2-CH3NQr- MeOH; 92% e-transfer. 

'CHzOH + 2-CH3NQ ..... HCHO + 3.7 x 109 7.0 p.r. P.b.k. at 395 nm in 0.05 mol L'I MeOH; 88% 731047 

[2-CH3NQr- + H+ e-transfer. 

12.162 Methyl 4·nitrobenzenesulfonate 

'CHzOH + 4:0zNC6H4S03CH3 -> 1.2 x 108 4-5 293 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 84A305 

HOCH20N(O)C6H1-4-S03CH3 MeOH. 

'CHzO- + 4-02NC6H4S03CH3 ..... -3 x 109 -11.5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L- i 84A305 

HCHO + [4-0zNC6H4S03CH3r- MeOH. 

12.163 Methyl 4.nitrobeIl2oate 

'CH20H + 4:02NC6H4C02CH3 -> 6.6 x 107 4-5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 84A305 

HOCH20N(O)C6H4-4-C02CH3 MeOH. 

'CH,O- + 4-0?NC~HdCO,CH3 -t -3 x 109 -11.5 293 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 84A305 

HCHO + [4-02NC6H4C02CH3r- MeOH. 
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TABLE 12. Hydroxymethyl· - .Continued 

,,:,.,; 

Nil, Reaction k pH I T(K) Method Comment Ref. 
(L mol-I 5-1) 

U.164 2-Methyl-2-nitrosopropane 

'CH20H + (CH3hCNO -+ addn. 1.4 x 108 -7 -291 p.r. P.h.k. (esr) in unbuffered NzO-satd. soln. 910097 
contg. 0.25 mol L-1 methanol and (0.25-15) 
x 10-3 mol L-1 MNP (assuming complete 
dimer dissociation). 

U.165 I-Methyl-I' -octadecyl-4,4' -bipyridiniurn 

'CH20H + MSV2+ -+ MSV'+ + HCHO 2x 108 3 p.r. Abs. changes in Ar-satd. soln. contg. 1 mol 82N168 
+H'" L-1 MeOH. 

U.166 4-Methylphenyl-N-Ierl-butylnitrone 

'CH20H + 4-CH3-PBN -+ 2.5 x 107 p.r. C.k. in N20-satd. soin. contg. p- 82A184 
nitroacetophenone and MeOH; reI. to 
k('CH20H + PNAP) = 1 x 108 L mol-I s-I. 

.12.167 3-Methylpterin, coDjugate acid 

'CHzOH'+3-MPTH'" -+ 6X lU7 
u.~ p.r. P.b.k. in N2o-satd. soln. contg. MeOH; -4j'i'b 761060 

e-transfer. 

t%.168 Nicotinamide adenine dinncleotide 

'CHzOH + NAD+ -+ HCHO + H+ + 1.0 X 109 6.0 p.r. P.h.k. 731104 
NAD' 

12.169 Nifuroxime 

'CHzOH + NF -+ NF- + HCHO + W 8 X 108 7 p.r. P.b.k. at 390 nm in N20-satd. soln. c.ontg. 0.2 
mol L-1 MeOH; 90% e- transfer. 

731099 

12.170 4-Nitroacetophenone 

'CHzOH + P~AP -+ 8.6 x 107 4-6 293 p.r. P.h.k. in N20-satd.soln. contg. I mol L-1 88A099 
HOCHzON(O)C6H4-4-COCH3 MeOH; Mit = 6.9 kJ morl, ASt = -69.5 J 84A30S 

K-1 mol-I, studied at 273-333 K; adduct 
decomposes to radical anion; see also 
[730122]. 

'CH20- + PNAP -+ HCHO + [PNAP]'- 4.7 x 109 13 p.r. P.h.k. at 5S0 nrn in NzO-satd. soln. contg. 730122 
MeOH. 

12.171 4-Nitrobenzaldehyde 

'CH20H + 4-°2NC6H4CHO -+ 9.1 X 107 4-5 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
HOCH2ON(O)C6H4-4-CHO MeOH. 

'CH20- + 4-0ZNC6H4CHO -+ HCHO -3 x 109 -11.S 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
+ [4-0zNC6~CHOr- MeOH. 

12.172 4-Nitrobenzamide 

CH20H+4:02NC6H4CONH2 -+ 7.3 x 107 4-6 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 88A099 
HOCH2ON(O)C6H4-4-CONHZ MeOH:.AHt =7.6 kJ morl,ASt =-67 J 1(""1 84A305 

morl , studied at 273-333 K. 

' CH20 - + 4-°2NC6H4CONH2 --. -3 x 109 -11..5 293 p.1. P.b.k. ill N20-5atd. SOIIl. contg. 1 mol L-1 84A30S 
HCHO + [4-0zNC6H4CONH2r- MeOH. 

12,173 Nitrobenzene 

-CHZOH+ C6HSN02 -+ 6.Ux lU7 
"-6 p.r. Abs. changes in NzO-satd. soln. comg. 0.1 72AOIS 

mol L-1 MeOH. 

<107 7 p.r. P.b.k. at 285 nm in NzO-satd. soln. contg. 0.1 
mol L-I MeOH. 

660432 

'CH20- + C6HSN02 -+ HCHO + 2.7 x 109 13 p.r. P.h.k. at 285 nrn in NzO-satd. soln. contg. 0.1 660432 
[C6HsN02r- mo)};"1 MeOH. 

12,174 4-Nitrobenzenediazoniurn ion 

'CHzOH + 4-N02C6H4N2 + .... 5.2 x 109 4 p.r. Condy. changes in NzO-satd. soln. contg. 81A297 
4-N02C6H4 + N2 + HCHO + W 0.01 mol L -I MeOH and HCI04. 
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TAnLE 12. Hydroxymethyl - Continued 

No. Reaction k 
(Lmol-1 S-I) 

pH I T(K) Method Comment Ref. 

12.175 4-Nitrobenzenesulfonamide 

'CH20H + 4:02NC6H4S02NH2 ...... 8.6 X 107 4-6 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-J 88A099 
HOCH20N(O)C6H4-4-S02NH2 MeOH; AH:j; = 4.4 kJ marl, AS:j; ::;: -81 J K-J 84A305 

1ll<.J1-1 
, ~ludic:U Ilt 273-333 K. 

'CH20- + 4-02NC6H4S02NH2 .... -3 X 109 -11.5 293 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 84A305 
HCHO + [4-02NC6H4S0zNHz)'- MeOH. 

12.176 4·Nltrubenzonltrlle 

'CH20H + 4-,o2NC6H4CN -+ 1.0 X 108 4-6 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 88A099 
HOCHzON(O)C6H4-4-CN MeOH; MI:\: = 7.1 kJ mol-I, AS:\: == -67 J rl 84A305 

marl in DzO. 

'CH20- + 4-02NC6H4CN ...... HtHO + -3 x 109 -11.5 293 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 84A305 
[ 4-0zNC6H4CNr- MeOH. 

12.177 aci-Nitromethane anion 

'CHzO- + CH2N02- ---> adduct 2.1 x 107 11.3 -285 p.r. P.b.k. (esr) in N20-satd. soln. contg. (0.5-5) x 88D069 
formation 10-3 mol L-1 nitromethane and 0.5 mol L-1 

MeOH; d.k. gavek=2.6X 107 Lmol-J S-I; k 
= 2.1 X 107 L marl s-l for electron transfer. 

12.178 4-Nitroperoxybenzoic acid 

'CH20H + 4-02NC6H4C03H --? HCHO 2x 108 p.r. P.b.k. at 330 nm in N20-satd. soln. contg. 741078 
+ W + [4-02NC6H4C03Hr MeOH; 20% e-transfer based on condy. 

changes, also adduct forron. 

12.179 4-Nitrophenyl-N-tert-butylnitrone 

"CH20H + 4-NOz-PBN -> 1.2 x 109 p.r. C.k. in N20-satd. soln. contg. p- 82A184 
nitroacetophenone and MeOH; rel. to 
k('CH20H+PNAP)~ 1 x 108 Lmorl s-I. 

12.180 Nitrosobenzene 

'CH/F + C6HSNO ... HCRO + 6.8x 109 13.0 p.r. P.b.k. at 450 nm in N20-satd. soin. contg. 660433 
C6HsNO- 0.05 mol L-1 MeOH. 

'CH29H + C6H5NO ..... HCHO + 3.2 x 109 7.0 p.r. P.b.k. at 450 nm in N20-satd. soln. contg. 660433 

C6HSNOH 0.05 mol L-1 MeOH. 

12.181 p-Nitro-a,a,a-triftuorotoluene 

'CH20R + 4-,CF3C6R 4N02 -> 1.2 X 108 4.5-6 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-l 88A099 

HOCHzON(O)C6H4-4-CF3 MeOH; AH:\: :::: 9.2 kJ morl,.iS:\::::: -60 J K-1 

mor l , studied at 273-333 K. 

12.182 Penicillamine 

'CHlOR + PenSH ~ MeOH + PenS' 3.4 x 107 p.r. P.b.k. at 415 nm in N20-satd. soln. contg. 82Z335 
MeOH, penicillamine and ABTS2

-; tile latter 
reacts with RS' to give ABTS'- which is 
observed. 

Ll X 108 p.r. P.b.k. at 450 nm in soln. contg. 0.5 or 1 mol 
L-lMeOH. 

731073 

12.183 1,10-Phenanthroline 

'CHoO- + phen -> <1 x 107 -13 p.r. P.b.k. at 490 nm in N10-satd. soln. contg. 1 SOAllS 
molL-I MeOH. 

<106 13 p.r. P.b.k. in soln. contg. 0.2 mol L-1 MeOH; no 79A148 

reaction. 

·CH20H.,.. pht:ll -. <.10" 7 ".f. P.D.k. in soln. eontg. 0.2 mol L-J MeOII.; no 79A14€ 

reaction. 

12.184 Phenosafranine cation 

'CH20H"" PSF --.. 1.2 x 109 7 p.r. O.k at 520 nm in N20-so.td. 301n. contI;. THOn 
MeOH; 22% e-transfer. 
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TABLE 12. Hydroxymethyl - Continued 

Reaction k .pH I T(K) Method Comment Ref. 
(Lmor l S-l) 

IUII!i Phenyl-N-tert-butylnitrone 

'CH20- + PBN ...... 1.2 x 107 alle. p.r. C.k.; reI. to k(,CH20- + PNAP) = 4.7 x 109 L 82A184 
mol-l s-I. 

'CH20H + PBN ...... 4.3 x 107 p.r. C.k. in N,O-satd. soln. cont~. v- 82A184 
nitroacetophenone and MeOH; reI. to 
k('CH20H +PNAP):: 1 X 108 Lmol-I 8-1. 

iUII6 I-Propylimidazole 

'CH20H + PIA -> 1.1 x 107 y-r. C.k. in N20-satd. soln. contg. 4.9 mol L-1 94A511 
MeOH. reI. to k(,CH20H + 4-
Me2NC6H4NO) = 2.7 x 108 L mol-I S-I. 

11.187 Pteridine 

'CH20H + C6H4N4 -> 3.6 X 108 6.0 p.r. P.b.k. in N20-satd. soln. contg. MeOH. 761060 

H.IIIII Pterin 

• CH20H + PnH ...... «107 7.0 p.r. P.b.k. in N20-satd. soln. contg. MeOH. 761060 

1:tt89 Pterin, conjugate acid 

~ CH2UH + PnH2' -> \1.0 x w7 0.8 p.r. P.b.k. In N2U-satct. soln. contg. MeUH; -40% 761060 
e-transfer. 

1'1.190 Pterin, conjugate base 

'CH20- + Pn- ...... 6.0 x lOa 13.0 p.r. P.b.k. in N20-satd. soln. contg. MeOH; 100% 761060 
e-transfer. 

12.191 Pyrene 

'CH20-+Py .... 13 p.r. No reaction obs.; buildup of Py- in micellar 761062 
soln. contg. 0.2 mol L-1 MeOH after 
photolysis attributed to triplet pyrene, 
k(,CH,O- + 3Py);;; 1.8 X 1010 L morl s-I. 

12.192 Tetrafluoro-l,4-benzoquinone 

'CH20H + F4Q ....... HCHO + W + F4Q'- 3.1 x 109 5.8 p.r. P.b.k. at 435 nm in N20-satd. soln. contg. 1 94A417 
mol L -I MeOH. 

12.193 5,lO,15,20-Tetrakis(4-sulfonatophenyl)porphine 

'CH20H + HzTPPs4- ...... H2TPPS(H)·4- L1 X 108 8.0- p.r. Abs. changes in soln. contg. MeOH. 92A304 
+ HCHO 8.5 

1.9 x 108 lOA p.r. P.b.k. at 700 nm in Ar-satd. soln. contg. 0.1 92AOO9 
mol L-1 MeOH. 

'CH20H + H4TPPS2- ...... H4TPPS· 3- + 1.0 X 109 3.5 p.r. D.k. at 650 nm, as well as p.b.k. above 700 92AOO9 
H++HCHO nm and below 550 nm, and condy. changes in 

Ar-satd. soln. contg. 0.1 mol L -I MeOH. 

'CH20- + (H2TPPS"-h ...... 1.5 x 109 13 p.r. P.b.k. at 700 nm in Ar-satd. soln. contg. 0.1 92AOO9 
(H2TPPS}l·9- -I- HCHO mol L-l MeOn. 

12.194 2,2,6,6-Tetramethylpiperidine-N-oxyl 

'CH20H + TMPN ...... addn. 4.4 X 108 acid p.r. Candy. changes in N20-satd. soln. contg. 0.1 761067 
mol L -I McOH. 

12.195 2,2,6,6-Ti!tramethyl-4-piperidone N-oxyl 

'CHzOH + TAN -.. addn. 7.2 x 108 acid p.r. Condy. changes in N20-satd. soln. contg. 0.1 761067 
mol L-J MeOH. 

7.2x108 5-6 p.r. C.k. in N20-satd. soln. contg. I mol L-J 710618 
MeOH; reI. to k(,CH20H + fenicyanide) = 
4.0x 109 L mol-I s-J. 
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TABLE 12. Hydroxymethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I s-l) 

12.196 Tetranitromethane 

'CH20H + C(NOZ)4 -> HCHO + 'N02 5.0x 109 p.r. P.h.k. at 350 nm in N20-satd. soln. contg. 0.1 640133 
+ H+ + C(N02h- mol L-1 MeOH. 

12.197 Thionine cation 

'CH20H + Th+ -> HCHO + W + 'Th 4.6 x 109 6.8 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

MeOH and 10-4 mol L-1 thionine. 
87M5! 

2.6x 109 p.r. D.k. at 600 nm in NzO-satd. soln. contg. 731078 
MeOH; 86% e-transfer. 

12.198 Thymine 

'CHzOH + '-MeV....,. 2.6 x 10~ 7 X-r. BtIect of [MeOI::I] on G( - T) in aerated soln.; 6803.59 
reI. to k('CH20H + 02) = 4.2 x 109 L mol-I 
8-1• 

12.199 Toluidine Blue cation 

'CH20H + TB+ -> HCHO + [TBH]'+ 3.7 X 109 6.8 p.r. P.b.k. at 830 nm in N20-satd. soln. contg. 0.1 
mol L -I MeOH. 

89A262 

12.200 Cytoc\uome C 

'CHPH + Cyt C (Fe3+) ....,. HCHO + W 4.6 x 108 8.0- p.r. Abs. changes at 550 nm in N20-satd. soln. 89R257 
+ Cyt C (Fe2+) 8.5 contg. 0.1 mol L-1 MeOH; 40% Fe(III) redn. 

'lOx 107 7 p.r. Ah.~. chllnge.~ at :'5:'50 and 435 nm in N20-~atd. 79A153 
soln. contg. MeOH; 100% redn. 

12.201 Methemoglobin 

'CH20H + Fe3+ Hb -> HCHO + H+ + 9.5 X 106 7 p.r. Abs. changes at 550 and 435 nm in N2O-satd. 79A153 
Fe2+Hb soln. contg. MeOH; 100% redn. 

12.202 Metmyoglobin 

'CH20H + Fe3+Mb -> HCHO + H+ + 2.4 X 107 7 p.r. Abs. changes at 550 and 435 nm in N2O-satd. 79A153 
Fe2+Mb soln. contg. MeOH; 95% redn. of 

hemoprotein. 
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TABLE 13. I-Hydroxyethyl 

.,. -~l'. 

Nil, Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 s-l) 

U.1 I-Hydroxyethyl 

CH3CHOH 4; CHi:HOH -+ 1.2 X 109 6 p.L D.k. at 280 nm, in N20-satd. soln. contg. 690419 
EtOH; pKr = 11.6 [660074]; 2k/e '" 4.7 x 
106 ern s- . 

7)( 108 -1 pr nk_llt 2967 nm in dMemted ~oJn_ contg. 630045 
EtOH and 0.8 NH2S04; e= 240 Lmol-I 

ern-I. 

5.5xl08 -7 p.r. D.k. at 289.4 urn in deaerated soln. contg. 
BlOH; e = 200 L mol-I ern-I; 80'?O 

620140 

combination and 20% disproportionation 
from product yields. 

P.Z I-Hydroxyethyl(l-) ion 

CHi:JIO- + CH3CHO--+ 2.5 X 108 13 p.r. D.k. at 300 run, in N20-satd. soIn. contg. 690419 
EtOH; 2k/e=5.7 x 106 ern 8-1. 

1;(3 Silver(1) ion, complex with Ag(O) 

CH3CHOH + Ag2 + -+ CH3CHO + H+ + l.Ox 109 . p.r. Calcd. from increase in condy. as function 78A41O 
Ag2 of time in soln. contg. EtOH and AgCI04• 

1l.4 i Bismuth(ID) ion 

CH3CHOH + Bi3+ -+ BiCH(CH3)OH3+ 4x 106 <0 p.r. P.b.k. at -400 urn in Ar-satd.soIn. contg. 5 
mol L -I HCI04 and EtOH. 

88A493 

~.5 Bromate ion 

CH3CHO- + Br03 - -+ 3.0 X 107 n.8 p.r. D.k. in soln. contg. EtOR. 72A018 

CH3CHOH + Br03 - -+ <5 X 106 6 p.r. D.k. in soIn. contg. EtOR. 72AOI8 

1M Cadmium(l) ions 

CH3CHOH + Cd+ -+ CdCHOHCH3 + 1.3 X 109 p.r. D.k. at 300 nm (Cd~ in soln. contg. EtOH 751064 
and Cd2+, as well as condy. and p.b.k. at 
240 urn (Cd2'1.+); assumed k(Cd+ + H20 2) '" 

1.5 x 109, k(R + R) 1.15 x 109 and 
2k(Cd+ + Cd~ = 3.0 x 109 L mol-I s-I. 

n.7 'Cadmluni(II) Ion 

CH3CHOH + Cd2+ -+ <2.5 X 105 p.r. No reaction obs. 751153 

13.8 N-rac-S,7,7,12,14,14-B llDlethy 1·1,4,8,II-tetraazacyclotetradeca-4,n-dienecobalt(ll) ion 

.CH3CHOH+ . 3.0x 107 1-6 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 78A2oo 
N-rac-Co( 4, Il-dieneN4i+ -+ EtOH. 
HOCH(CH3)Co(4,II-dieneN4)2+ 

13.9 Diaqua(nitriiotriacetato )cobaltate(II) ion 

CH3CHOH + CoNTA - -> . 9.7 X 107 4-7 298 p.r. P.h.k. at 260 run in N20-satd. soln. contg. 88A343 
HOCH(CH3) CoNTA - 1-50 x 10-4 mol L-1 CoNTA and 0.2-1 mol 

L-IEtOH. 

13:10 . Hexaamminecobalt(Ill) ion 

CH3CHO- + CO(NH3)63+-+ 8.5 X 109 12 p.r. D.k. in N20-satd. soIn. contg. om mol 72AOI8 
L-I ntOll; ,,-transfer. 

CH3CHOH + Co(NH3)63+ -+ 5.2 x 107 5-6 p.r. D.k. in N20-satd. soln. contg. 0.01 mol 
L-I EtOH; e-transfer. 

nAOI8 

13.11 Pentaammine(bromo )cobalt(II1) ion 

CH3CHOH + Co(NH3)sBr2+ -+ 1.5 X 108 3.5-4 p.I. D.k. in N20-satd. soln. contg. EtOH. 771100 

13.12· Pentaammine(chloro)cobalt(II1) ion 

CH3CHOH + Co(NH3)sCI2+ -+ 3.0 X 106 3.5-4 p.r. D.k. in N20-satd. soln. eonrg. EtOH. 771100 
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TABLE 13. I-Hydroxyethyl - Continued 

No. Reaction k pH I T (K) Method Comment Ref. 
(L mol-I S'-I) 

13.13 TrisC ethylcnedinmine)eobolt(lII) ion 

CH3CHOH + Co(enh3+ --> 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH; no 771100 
reaction. 

13.14 trans-Dibromobis(ethylenediamine)cobalt(lII) ion 

CH3CHOH + Co(en)zBr2 + --> 5.7 X 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH. 771100 

13.15 cis-Bromobis(ethylenediamine)f!uorocobait(II1) ion 

CH3CHOH + Co(en)2BrF' --> 2.8 x 107 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH. 77110D 

13.16 cis-Aquachlorobis(ethylenediamine)cobalt(lII) ion 

CH3CHOH + cis~Co(enh(H20)CI2+ --> 2.0 x 107 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH. 771100 

13.17 trans-Dichlorobis(ethylenediamine)cobalt(llI) ion 

CH3CHOH + trans-Co(en)zCI2 + -+ 1.5 X 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH. 771100 

13.18 cis-Dichlorobis(ethylenediamine)cobalt(lII) ion 

CH3CHOH + cis-Co(en)2CI2 + -+ 3.S X 107 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH. 771100 

13.19 cis-Amminechlorobis( ethylenediamine)cobalt(llI) ion 

CH3CHOH+ cis-Co(enhCNH3)CI2+ -+ 4.2 x 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. EtOH. 771100 

13.20 Bis( ethylenediamine)difiuorocobalt(lIl) ion 

CH3CHUH + Co(en)2t'2' -+ 3.5-4 p.r. D.k. in N2U-satd. soln. contg. EtOH; no 7711UU 
reaction. 

13.21 fiis(I,10-phenanthroline )cobaJt(lJI) ion 

CHiHOH + Co(phenh3+ --> addn. to 3.S x 109 1-7 p.r. P.h.k. at 475 nm in N20-satd. soln. contg. SOA227 
ligand 0.25 mol L -I EtOH. 

13.22 fiis(5,6-dimethyl-l,10-phenanthroline)cobalt(lll) ion 

CHi::HOH + Co(5,6-Me2phen)33+ -+ 3.1 x 109 -7 p.r. P.h.k., as well as d.k. at 380 nm in N2O-satd. SOA227 
CH3CHO + H+ + Co(5,6-Me2phen)/+ soln. contg. 0.25 mol L-1 EtOH. 

13.23 Il-Amido-ll-superoxidooctakisamminedicobalt(lII) ion 

CH3CHOH + NH2[Co(NH3}4h<0 2)4+ 1.0 X 108 -5.0 p.r. P.h.k. as well as d.k. in NzO-satd. soln. contg. SIA009 
-+ CH3CHO + H+ + 0.1 mol L-1 EtOH. 
NH2[Co(NH3)4h(0 2)3+ 

13.24 I1-Amido-ll-superoxidotetrakis(ethylenediamine)dicohalt(lII) ion 

CH3CHOH + NH2[Co(en)ZhC0 2)4+ -> 2x 107 -5.0 p.r. P.h.k. as well as d.k. in N20-satd. soln. contg. SlA009 
CH3CHO + H+ + NH2[Co(enhhC02)3+ 0.1 mol L-1 EtOH. 

13.25 Decakis( cyano )-Il-superoxidodicobaitate(lIl) ion 

CH3CHOH + 02[Co(CN}shs- -> 1.2 x 108 -5.0 p.r. P.h.k. as well as d.k. in N20-satd. soln. contg. SlA009 

CH3CHO + W + 02[Co(CN)sh 6- 0.1 mol L-1 EtOH. 

13.26 Chromium (II) ion 

CHiHOH + C?+ ... CrCHOHCH3
2+ l.l x 108 -3 293 p.r. Ahs. changes in N20-satd. soln. contg. 0.001 92A361 

mol L-1 C?+ and ethanol. 

1.0 x 108 0-6.2 p.r. P.h.k. in Np-satd. soln. contg. 0.01-2 mol 84A036 
L-1 EtOH, (1-20) x 10-4 mol L-1 C?+ and 
(9-100) x 10-4 AcO-/AcOH. 

7.9 x 107 -I p.r. P.h.k. in Ar-satd. soln. contg. EtOH and 741146 

HCI04· 

13.27 cis-Diaqua(nitrilotriacetato)chromate(ll) ion 

CHiHOH + cis-[CrNTA(H20)zr -> 1.0 x 108 5.0- p.r. P.h.k. at 325 nm in He-satd. soln. contg. 85A499 

cis-[CHjCH(OH)CrNTA(H20W + H2O 6.4 0.055 mol L-1 NTA, (0.42-1.0) x 10-3 mol 
L -I C?+, 0.009 mol L -I acetate, 1.8 mol L-1 

EtOH and 0.16 mol L-1 acetaldehyde. 
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TABLE 13. I-HydroxyethyJ - Continued 

Nil. Reaction T (K) Method Comment Ref. 
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TABLE 13. I-Hydroxyethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-Is-I) 

13.38 Tris(I,10·phenanthroline)iron(IlI) ion 

CHi:HOH + Fe(phen)l+ .... CH3CHO 5 x 109 -I p.r. P.h.k. at 490 nm in soln. contg. 0.1-1 mol L-1 85A284 
+ Fe(phenh2+ + H+ EtOH and (0.4-1.0) x 10-4 mol L-1 complex; 

outer-sphere electron transfer. 

13.39 Ferrate(VI) ion 

CH3CHOH + FeO/- .... CH3CHO + W 8x 109 12.4 -296 p.r. P.h.k. at 380 nm in N20-satd. soln. contg. 1 91A475 
+ Fe043- mol L-1 EtOH. 

8.0x 109 10.4 298 p.r. P.h.k. in N20-satd. soln. contg. EtOH. 89A354 

13.40 Hexahydroxygallate(ll) ion 

CH3CHO- + Ga(OH)64- .... 1.2 X 109 12.0 .... 0 p.r. D.k. in soln. contg. EtOH; Ga(ll) from eaq - + 79A190 
Ga(III). 

13.41 Mercury(I) cyanide 

Cni:IIOH 1" HgCN -, 3.9 x 109 Jp. Call'l.I. fwUJ iJlm::a~\; in l.I\;cay fale at 285 nm 751203 
in soln. contg. EtOH and Hg(CNh; used 
2k(HgCN + HgCN):::: 3.4 x 109. 

1:'1.42 M .. r<'nry(lI) iodld .. 

CHiHOH + Hgl2 .... 7 X 108 p.r. P.b.k. in N20-satd. soln. contg. EtOH. 78A165 

13.43 Iodate ion 

CH3CHOH + 103- .... <5 X 106 6 p.r. D.k. in N20-satd. soln. contg. EtOH. 72A018 

CH3CHO- + 103- .... 7.5 X 108 11.8 p.r. D.k. in N20-satd. soln. contg. EtOH. 72A018 

13.44 Hexachloroiridate(IV) ion 

CH3CHOH + IrC16
2- .... CH3CHO + H+ 4.5 X 109 4-6 295 p.r. D.k. at 490 nm in N20-satd. soln. contg. 82A04! 

+ IrC16
3- EtOH. 

13.45 Penuanganate ion' 

CHiHOH + Mn04 - .... CH3CHO + H+ 3.3 X 109 10.4 298 p.r. P.b.k. in N20-satd. soln. contg. EtOH. 89A354 
+ MnO/-

13.46 18·Molybdodiphosphate ion(6·) 
• 6 

CH3CHOH + P2MoIS062 - .... 
CH3CHO + HP2Mo1S0626-

4.4 x ID9 2 295 p.r. P.b.k. in N20-satd. (2.5 x 10-2 mol L -I) soln. 
contg. 0.5 mol L-1 EtOH and _10-4 mol L-1 

S2A107 

heteropolymolybdophosphate. 

13.47 Nitric oxide 

CH3CHOH + 'NO .... addn. 3.0x 109 6.8 296 p.r. P.h.k. at 270 nm in N20-satd. soln. contg. 
NO and 1 mol L-1 EtOH; includes 

94A457 

contnbution from p-radical. 

13.48 Nitrite ion 

CH3CHOH + N02 - .... <5x 106 6 p.r. D.k. in NzO-satd. soln. contg. EtOH 72A018 

13.49 Nitrate ion 

CH3CHOH + N03 - .... <5 X ID6 6 p.r. D.k. in N20-satd. soln. contg. EtOH. 72AOI8 

13.50 Nickel(l) ion 

CH3CHOH + Ni+ .... NiCHOHCH3 + 2.3x 109 p.r. D.k. at 300 nm (as well as p.b.k.) in soln. 74ID37 
cont. NiS04 and EtOH. 

13.51 3,14.Dimethyl·4,7,10,13·tetraazahexadeca-3,13·diene·2,I5-dione dioximatonickel(IV) ion 

CH3CHOH + NiIVL2+ .... CH3CHO + 3.5 x 109 2.3· 294 p.r. P.b.k. at 500 or 430 nm in N20-satd. soln. 85A354 
H++ [NilIlL]+ 2.5 contg. EtOH. 
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TABLE 13. I-Hydroxyethyl - Continued 

1'111, Reaction k pH I T(K) Method Conunent Ref. 
(Lmol-I s-I) 

1.\.52 Hydroxide ion 

CH3CHOH + mr ->-, CH3CHO- + H2O 7 X 109 ' 11-12 e-r. Esr line broadening in N20-satd. soln. contg. 
0.1 mol L -l EtOH; '" = 4.1 X 105 L mol- l g-l 

735065 

(pKa = 11.51). 

L\.53 Hydrogen peroxide 

CH3CHOH + H20 2 ->- CH3CHO + H2O 2.0 x 105 chern. Esr study in soln. contg. TiOm, H20 2 and 88D348 
+'OH EtOH. 

2.8 x 105 6.8 Y-!· Obs. G(H202) in N20-satd. soln. contg. 87G036 
EtOH. 

1.6 x 105 2 297 chern. Esr study in soln. contg. Ti(IlI), H20 2 and 85Z383 
EtOH. 

1.5 x 105 y-r. Calcd. from dose rate effect on G(H202) in 670094 
soln. contg. EtOH; used 2k(R + R) 2.0x 
109 Lmorl S-I. 

1.1.54 Oxygen 

CH3CHOH + O2 ''' CH3CH(OH)OO' 4.6 x 109 7 p.r. C.k. in N20/02 satd. soln. contg. 0.1 mol L-1 690522 
EtOH; reI. to k(CH3CHOH + Fe(CN)63-) = 
5.3 x 109 L mol-! s-!. 

t;\.55 Lead(l) ions 

CH3CHOH + Ph+ -> PbCHOHCH. + 1.7 x 109 p.r. D.k. at 300 nm l1'b+) in soln. cantil. Ph2+ and 761170 
EtOH, knowing initial [R] and [Ph1; cor. for 
R+R. 

U.56 Tris(l,lO-phenanthroIine)rhodium(lII) ion 

CHi:HOH + Rh(phenh3+ ->- addn. to 2.5 x 109 p,r. P.b.k. at 475 nm in N20-satd. soln. contg. 80A227 
ligand 0.25 molL- l EtOH. 

t3.S7 Tris(2,2'·bipyridine)rutbenium(II) ion 

CH3CHO- + Ru(bPY)32+ -> CH3CHO + 3.6 x 109 13 0.1 p,r. P.h.k. at 510 nm in N20-satd. soln. contg. 91A218 
Ru(hpyh+ EtOH. 

7.0x 109 11-13 p,r. P.h.k. 78A068 

CH3CHOH + Ru(bpyh2+ -> <106 7 p.r. No reduction. 78A068 

13.58 Tris(l,lO'phenanthroline)ruthenium(Il) ion 

CH3CHO- + Ru(phenh 2+ -> CH3CHO 5.9 x 109 12 p,r. P.h.k. in N20-satd. soln. contg. 0.25 mol L-1 80A227 
+ Ru(phen>J+ EtOH; k = _108 L morl s-I at pH 1. 

13.59 Hexaammineruthenium(1II) ion 

CH3CHOH + Ru(NH3)63+ -> 5.5 X 108 5-6 p.r. D.k. in N20-satd. soln. contg. om mol L-1 72A018 
EtOH; e-transfer. 

13.60 Pentaammine(chloro)ruthenium(ID) ion 

CH3CHOH + RU(i'fH3)SC12
+ -. lS.ox lOS 3.:5,4 p.r. U.k. III N2u-satd. soln. contg. U.5-1 mol L-1 771lUU 

ethanol. 

13.61 Hydrogen sulfide 

CH3CHOH + H2S ...,. H2SCHOHCH3 6 p.r. Effect of [H2SJ on p.h.k. at 380 nm 670262 
(complex). k(adduct -> EtOH + 'SH) = 4.6 x 
105 S-I. 

13.62 Hydrogen peroxomonosulfate ion 

CH3CHOH + HS05 - -> 2.1 X 106 chern. EST study in soln. contg. Ti(lII) sulfate, H20 2, 90D226 
HS05 - and EtOH. 
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TABLE 13. I-Hydroxyethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

13.63 Peroxodisulfate ion 

CHi:HOH + s20l- --> CH3CHO + H+ 6.9 X 105 -293 chern. Esr study in soln. contg. 0.008 mol L-1 840044 
+ S04'- + SO/- Ti(III), 0.01 mol L -I H20 2, (0-0.025) mol L-1 

SPS2- and -0.01 mol L -I EtOH. 

13.64 Ethylenediaminetetraacetatotitanate(lV) ion 

CHi::HOH + TiEOTA --> TiEDTK + ~lOs acid phot. Calcd. assuming various rate constants in 820287 
CH3CHO+W soln. oontg. TiEDTA - and H20 2• 

13.65 Thallium(l) ion 

CH3CHO- + TI+ --> TIO + CH3CHO 4.7 x lOs 0.01 p.r. P.h.k. at 325, 420 and 450 nrn in soln. contg. 89COOl 
acetaldehyde, TI+ and [Olfl < 10-2 mol L-1; 

K=0.43. 

1.5 x 109 13 p.r. P.h.k. at 420 nrn in soln. contg. 0.1 mol L-1 80A123 
EtOH and 2 x 10-4 mol L -I Tl+; no reaction 
in neutral or acid soln. 

13.66 Thallium(l) ion, complex with Tl(O) 

CH3CHOH + T12 + + W --> EtOH + T1+ 3.0x 109 6 p.r. Calcd. from d.k. at 420 nrn. and condy. 80A123 
+TI+ changes in soln. contg. alcohol and TI+ 

assuming values for 2k(Tlt + Tit), k(Tlt + 
H20 2) and 2k(R + R). 

13.67 Uranyl(VI) ion 

CH3CHOH + U02
2+ --> CH3CHO + H+ :51 X lOs p.r. O.k. in NzO-satd. soln. contg. EtOH. 89A327 

+U02+ 

13.68 12-Thngstoferrate ion(S-) 

CH3CHOH + FeW120405- --> CH3CHO 2.0x 109 5-6 p.r. P.h.k. at 650 nrn in N20-satd. soln. contg. 82A271 
+ iI+ + FeW120 406- EtOH. 

13.69 12-Thngstate ion(6-), dihydrogen 
. 6 

2.3 X 108 P.b.k. at 700 nrn in soln. contg. 0.42 mol L-1 90A069 CH3CHOH+H2WI2040 ---> CH3CHO p.r. 
+ H+ + H2W120407- EtOH 

3.5 x 108 5-6 p.r. P.b.k. at 650 nrn in N20-satd. soln. contg. 82A271 
EtOH. 

13.70 12-Thngstophosphate ion(3-) 

Clf3CHOH + PW120 403- --> CH3CHO 5.9 x 109 -1 p.r. P.h.k. at 650 nrn in N20-satd. soln. contg. 82A271 
+ H+ + PW 120404- EtOH and HCI04. 

13.71 12-Thngstosilicate ion(4-) 

CH3CHOH + SiW 12°404- --> CH3CHO 3.8 x 109 5-6 p.r. P.h.k. at 650 nrn in N20-satd. soln. contg. 82A271 
+ H+ + SiW120 40

5- EtOH. 

13.72 Diphosphooctadecatungstate ion(6-) 
• 6 

CH3CHOH + P2WIS062 - --> CH3CHO 
+P2WIS0627-+H+ 

4.1 X 109 2 295 p.r. P.b.k. in N20-satd. (2.5 x 10-2 mol L-1) soln. 82A107 
contg. 0.5 mol L-1 EtOH and _10-4 mol L-1 

heterotungstophosphate. 

13.73 Acetophenone 

CH3CH~r + C6HsCOCH3 --> CH3CHO 1.1 x 109 13 p.r. P.h.k. at 440 nrn in N20-satd. soln. contg. 1 730122 
+ C6HsCO-CH3 mol L-1 EtOH; pH dependent, k extrapolated 

to pH 14. 

13.74 Acrylamide 

CHiHOH + H2C=CHCONH2 --> addn. 2.6 x 107 2-5 p.r. c.k. in N20-satd. soln. contg. EtOH and 78A322 
Cu2+; reI. to k(CHl':HOH + Cu2+) = 9.4 X 

107 L mol-I s-I. 
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TABLE 13. I-Hydroxyethyl - Continued 

,". 

N!), Reaction k pH I T(K) Method Comment Ref. 
(Lmor1 S-I) 

U.7! Acrylate ion 

CH3CHOH + CHZ=CHC02 - .... addn. 1.6 x 106 -9 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
Ti(III), 1.67 x 10-3 mol L-1 H20 2 and EtOH; 
cnlod. using 2k{R + R) = 2.3 x 109 L mol-I 
S-I. 

J.J.76 Adenine, conjugate acid 

CH3CHOH + AH' .... addn. 4.3 x 107 0.4 p.r. P.b.k. at 300 or 320 run in NzO-satd. soln. 94A368 
contg. EtOH. 

1.:4.77 Adenosine, conjugate acid 

CHi:HOH + A.Jr .... addn. 1.5 x 107 0.4 p.r. P.b.k. at 300 or 320 run in NzO-satd. soln. 94A368 
contg. EtOH. 

13.78 Benzophenone 

CH3CH<r + (C6HshCO .... CH3CHO + 2.6 x 108 13 p.r. P.b.k. at 610 nm in NzO-satd. soln. 751125 
(C6HshCO-

I X 109 13 p.r. P.b.k. at 610 nm in N20-satd. soln. contg. 741010 
EtOH. 

13.79 1,4-Benzoquinone 

CH3CHOH + Q .... CH3CHO + W + 4.2 x 109 "I-r. C.k. in soIn. contg. 1 mol L-1 H2S04• 1.5 x 86G034 
Q'- 10-4 mol L -I bcnzoquino,!c and EtOH with 

varied [02]; reI. to k(CH3CHOH + 02) = 4.6 
x 109 Lmol-I S-I. 

4.5 x 109 p.r. P.b.k. at 430 run in NzO-satd. soln. contg. 1 
mol L -I EtOH. 

710619 

13.80 Biacetyl 

CH~CHOH + CH,COCOCH3 .... 5.6 X 108 p.r. P.b.k. at 300 11m in N20-satd. soIn. contg. 680249 
CH3CHO + W + [CH3COCOCH3]'- om mol L-1 EtOH. 

13.81 3-Carboxamido·2,2,5,5·tetramethylpyrrolidln-1·yloxy 

CHgCHOH + NX-s .... 4.3 X 108 acid p.r. Condy. chanlles in N20-satd. soln. contI!. 0.1 761152 
mol L-1 EtOH; e-transfer. 

13.82 3-Carboxamido.2,2,5,5.tetramethyl.3.pyrrolin.1·yloxy 

CHiiIOH + NX-u -+ 6.2x 108 acid p.r. Candy. changes in NzO-satd. soln. contg. 0.1 
mol L-1 EtOH; e-transfer. 

761152 

13.83 4·Carboxy-1-methylpyridinium 

CH3CHO- + 4-py+(CH3)C02 - -+ 3.8 X 109 12.7 p.r. P.b.k. at 395 nm in NzO-satd. soIn. contg. 0.1 
mol L-1 EtOH. 

79A051 

13.84 l·Chloro.2-nitrobenzene 

CH3CHOH + 2-QC6H4NOz -+ 6.7 x 109 p.r. P.b .k. at 30:; nm in NzO-satd. soln. comg. 1 92A414 
2-0C6H4NOz-CHOHCH3 mol L-1 EtOH. 

13.85 Crotonic acid 

CH3CHOH + CH3CH=CHCOzH -> 1.8 x 10° -2 chern. Esr study in soln. contg. 1.67 x 10-3 molL-I 93D265 
addn. Ti(III), 1.67 x 10-3 mol L-1 HZ02 and EtOH; 

calcd. using 2k(R + R) = 2.3 x 109 L mo]-I 
S-1. 

13.86 4-Cyanophenyl-N-tert-butylnitrone 

CH3CHOH + 4-CN-PBN -+ 2.0x 107 p.r. C.k. in NzO-satd. soln. contg. EtqH and p- 82A184 
nitroacetophenone; reI. to k{CH3CHOH + 
PNAP} = 8 x 108 L mol-I 5-1. 
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TABLE 13. I-Hydroxyethyl Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 S-I) 

13.87 Cysteamine, conjugate acid 

CHi:HOH + H3WCH2CH2SH -> 1.7 x lOB 4.2 p.r. P.b.k. at 415 nm in N20-satd. soln. contg. 82A196 
EtOH + H3N+CH2CH2S' EtOH, cysteamine and ABTS2-; the latter 

reacts with RS' to give ABTS'- which is 
observed. 

1.4 x 108 p.r. P.b.k. at 410 nm (RSSR-) in N20- satd. soln. 680132 
contg. EtOH; pK. = 8.27,10.53. 

13.88 2'-Deoxyadenosine, conjugate acid 

CH/:HOH + dAH+ -> addn. 3.1 x 107 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. EtOH. 

13.89 2'-Deoxyguanosine, conjugate acid 

CH3CHOH + dGH+ -> addn. 1.4 x 107 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. EtOH. 

13.90 1,6.DiazabicycIo[4.4.4]tetradecane radical cation 

CH3CHOH + DABCT'+ -> 1.3 X 109 -4 p.I. D.k. in N20-satd. soln. contg. 0.1 mol EtOH 
and (0.2-12) x 10--4 mol L -1 radical cation; 

86A272 

20% redn., 80% H abstr.; product analysis 
supported by condy. measurements. 

13.91 1,1' -Dibenzyl·4,4' ·bipyridinium 

CH3CHOH + BVl+ -+ CH3CHO + H+ + 2.3x 109 8 293 p.r. P.b.k. in soln. contg. 0.2 mol L -1 EtOH. 83A295 
BV .... 

13.92 3,S·Dibromo-4·nitros()benzenesulfonate ion 

CH3CHOH + DBNBS -+ 6.3 x 107 8.0- p.r. C.k. reI. to k(CH3CHOH + H2 TPPst-) = 5.2 92A304 
8.5 x 107 L mol-1 8-1• 

13.93 1.4·Dicyanobenzene 

CH3CHOH + DCNB .... CH3CHO + H+ 3.7 X 108 -7 p.r. P.b.k. at 345 nm in N20-satd. soln. contg. 91A229 
+ [DCNBr- EtOH. 

13.94 (E)·4.S·Dihvdr()xy.l,2·dithiane 

CH3CHO- -I- ~SSCH2(CHOHhCH2l -+ 3.2 x lOs 13.5 273 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 89 A167 
CH3CHO + ,S-SCH2(CHOHhCHzJ 6.0 x 108 298 (1-10) x 10--4 mol L-1 DTT-o)( and 0.1-0.5 

8.4 x 108 333 mol L -1 ethanol; mechanism suggested to be 
addn. fol1owed by decamp. to radical anion. 

CHiHOH + JSSCH2(CHOH)zCH) -+ 6 x 107 10.8 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 0.2 86A363 

C!'l3CHO + W + mol l:l EtOH. 
IS-SCH2(CHOH)2CHzJ 

13.95 3,3-DimethylacrYlic acid 

CH3CHOH + (CH3)2C=CHC02H ...,. 2x 104 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
addn. Ti(III), 1.67 x 10-3 mol L -I HP2 and EtOH; 

calcd. using 2k(R -I- R) = 2.3 x 109 L mol-1 

s-'. 

13.96 1,1 '-Dimethyl-4,4' -bipyridinium 

CHiHOH + MV2+ ..... MV'+ + 4x 109 8 293 p.r. P.b.k. in soln. contg. 0.2 mol L-1 EtOH. 83A295 

CH3CHO+W 82A399 

13.97 N,N-Dimethyl-4-nitrosoaniline 

CH3CHOH -I- 4-Me2NC6H4NO ..... 2.4 x 109 7 p.r. D.k. at 440 nm in N20-satd. soln. contg. 0.5 69D]56 

mol L-1 EtOH. 

3.3 x 109 p.r. D.k. at 440 nm in N20-satd. soln. contg. 680066 

EtOH. 
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TABLE 13. I-Hydroxyethyl - Continued 

,,. 

Nnl Reaction k pH J T(K) Methud Cumruen! Ref. 
(Lmol-1 8-1) 

Ilt,'11i 1,4·Dinitrobenzene 

CH3CHOH + 1.4-~6H4(N02h ->- 2:4 X 109 4-5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
CH;CH(OH)ON(O)C6H4-4-N02 EtOH. 94% electron transfer detd. from 

conductance method; k = 5.3 X 104 s-I for 
heterolysis of nitroxide to radical anion. 

1.\.99 1,2.Dithiolane·3-pentanoate ion (Lipoate ion) 

CA3CHOH + RSSR ->-RSSR"- + 1.0 X 108 7 p.r. P.h.k. at 410 nm in N20-satd. soln. contg. 0.1 700560 
CH3CHO-t-H+ mol L-I EtOH. 

1.\.100 Dithiothreitol 

CH3CHOH + HSCH2(CHOHhCH2SH 9.7 X 107 7.4 p.r. P.h.k. at 390 nm (DIT) in N20-satd. soln. 87A250 
-> HSCHz(CHUHhCH2S' + btOH contg. dlthiuthrt;ltol and ethanol. 

9.7 X 107 7.2 293 p.r. P.h.k. at 400 nm (cyclized radical aniori) in '87G007 
N20-satd. soIn. contg. DTI 

*;'-101 Eosin manion 

CH3CHOH + Eos ... CH3CHO + W + 1.1 X 109 8.5- p.r, P.b~k. at 405 nm in soIn. contg. 10-2 mol L-1 670038 
(Eos)"- 9.0 EtOH and 10-3 mol L-1 H20 2. 

J3.102 Fluorescein dianion 

CH3CHOH + F12~ -> CH3CHO + W + 4.S X 108 10.8 p.r. D.k. at SOD nm in N20-satd. soln. contg. 731078 
Fl,3- EtOH. 

13.103 Fullerene-C60-y-cyclodextrin complex 

CH3CHOH+y-CD/C60 ->- CH3CHO + 1.4 x 108 p.r. D.k. at 331 nm, as well as p.h.k. at 302 run, in 93A433 
y-CD/C60 ,- + H+ NzO-satd. soln. contg. 10% EtOH. 

13,104 Glutathione 

CH3CHOH + GSH ->- OS' + EtOH 1.1 x 108 8.4 p.r. P.b.k, at 420 nm (GSSG'l in N20-satd. soln. 
contg. 1 mol L-1 EtOH and glutathione; see 

82AI93 

also [84AOI2]. 

13.105 Guanine, conjugate acid 

CH3CHOH +GW ->- addn. 1.8 x 107 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. EtOH. 

13.106 Guanosine, conjugat\l acid 

CH3CHOH +OH+ .... addn. 1.8 x 107 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. EtOH. 

13.107 Hematoporphyrin IX 

CH3CHO- + HP ->- CH3CHO + HP'- 7.0x 108 13 p.r. P.b.k. at 600-650 nm in N,O-satd. soln. 741040 
contg. 0.1 mol L-1 EtOR 

13.108 Hexaftuorobenzene 

CH3CHO- + C6F6 ... CH3CHO + 2.S x 106 14 p.r. P.b.k. at 310 nm in N20-satd. soln. contg. 93A041 
~F6'- SO% EtOH and 1.0 mol L-1 KOH. 

13.109 1-(2-Hydroxyetbyl)·2·methyl-S-nitroimidazole 

CH3CHOH + (lmH)-N02 .,." 2x lOB p.r. O.k. at 320 nm in N20-satd. soln. contg. 74113S 
EtOH .. 

13.110 Hypoxanthine, conjugate acid 

CH3CHOH -t- HxOHi"- addn. 2.2 x 10' 0.4 p..r. P.u.k. al 300 01 320 11111 ill N20-.iltd. soln. 94A368 
contg. EtOH. 

13.111 Inosine 

CH3CHOH + Ino ->- addn. -S x lOG 6.5 p.r. P.b.k. at ::SUU or ::l:2U nm in N20-satd. soln. 94A368 
contg. EtOH. 

J. Phys, Chern. Ref. Data, Vol, 25, No, 3, .1996 





RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 779 

TABLE 13. I-Hydroxyethyl·.- . Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I S.,.I) 

. 

B.I24 9~Metbylpurine 

CH3CHO~ + 9-MP ~9~MP'~ 5.Jx 108 13.6 p.r. P.b.k.; N20-satd. soln. contg. EtOH. 751060 

CH3CHOH + 9~MP ~ 9-MPH' <2 x 107 8.2 p.r. P.b.k.; N20-satd. soln. contg. EtOI::i: 751060 

.J.U5 Nifuroximc 

CHi:HOH + NF -> NF- +. CH3CHO + >1.5 x .109 7 p.r. P.h.k. at 390 nm in N20-satd. soln. pontg. 0.2 731099 
W mol L-1 EtOH; > 75% e· transfer. 

13,126 4-NltroacetophellOne 

CH3CHOH"" PN1P - 1.0 x lOY 4-6 293 p,r. P.h.k. in N20-satd. soln. contg. J mol L-1 84A305 
CH,CH(OH)ON(O)C614-4-COCH3 EtOH. 84% electron transfer detd. from 

conductance method; k::: L5 X 104 S-l for 
88A099 

heterolysis of nitroxide to radical anion; Ml* 
= 8.9 kJ mol-I,~S* = -42 JK-1.mor l 

studied at 273-333 K. 

g '>( 108 11 p.r. Pb.k. at 550 run in N20.satd: solo.,rootg. 730122 
EtOH. 

13.12' 4-Nitroanisole 

CH"CHOHI 4-<;H30C()H4NO~ ~ 1.1 x 108 ~ 5 293 p.r. Coody. changes in N~O .ntd. solo. contg. 1 g4A305 
4-ClI30~H4N(O)OCHOHCH3 mol L-1 EtOH. 35% electron transfer detd. 

from conductance method; k = 8 X 102 S -I for 
heterolysis ofnitroxide toradical,anion. 

13.128 p·Nitrobenzaldehyde 

CH3CHOH +4-0~NC6H4CH6 ..... 1.8 x 109 4-5 293 p.r. P.b.k. in N20·satd. soln. contg. 1 mol L-1 84A305 
CH,CH(OH)ON(O)C6H4-4-CHO EtOH. 

13;129 4-Nitrobenzaldoxime 

CH3CHOH + HO~-CHC6H4-4-N02 ~ 65x 108 4-5 293 p.r. COildy. changes in N20-satd. soln. contg. 1 84A305 
HN::COHC6H4N(O)OCH(OH)CH3 mol L -I EtOH. 60% electron transfer detd. 

from conductance method; k = 4.0 X 103 s-I 
for heterolysis of nitroxide to radical anion. 

13;130 4-Nitrobenzamide 

CH3CHOH + 4-0+NC6H4CONH2 -+ 4.3 x 108 4-6 293 p,r. P.b.k. in N20-satd. soln. contg. I mol L-:-I 84A305 
CH3CH(OH)ON(O)C6H4-4-CONH2 EtOH. 75% electron transfer detd. from 88A099 

conductance method; k·= 6.3 x 103 s-l for 
heterolysis of nitroxide to radical anion; Mi* 

.. = 6.5 kJ mor l , AS:!: = -54.5 J K':I morl 

studied at 273-333 K. 

13.131 Nitrobenzene 

CH3CHOH + C6HSN02 ::-" 2.4 x 108 5·6 p.r. N20-satd. soln. contg. 0.1 mol L-1 EtOH. 72AOI8 

3.3 x 108 7 p.r. P.b.k. at 285 ilffi in N20-satd. solh. contg. 0.1 660432 
mol L-1 EtOH. 

CH3CHO'" ,r C6HSN02 -+ CH3CHO T 3 A 109 13 p.l. P.u.k.. ul 283 lUll ill N20-~utu. bulll.I,;UIlll:\. 741010 
[C6HsN02r- EtOH. 

3.1 x 109 13 p.r. P.b.k. at 285 nm in N20-satd. soln. contg. 0.1 660432 
mol L-1 EtOH. 

13.132 4·Nitrobenzenesulfonamide 

CH3CHOH + 4-°iN~H4S02NH2·-> 7.9 X 108 4-5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
CH,CH(OH)ON(O)C6HA:-4-S0,NH, EtOH. 80% electron transfer detd. from 

conductance method; k = 8, I X 103 5-1 for 
heteroiysis of nitroxide to radical anion. 
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TABLE 13. I-Hydroxyethyl Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol- I s-I) 

13.133 4-Nitrobenzenesulfonate ion 

CHi:HOH + 4-01NC6H4S03 - --> 6.0 X 108 4-6 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
CH3CH(OH)ON(O)C6H4-4-S03 EtOH. 64% electron transfer detd. from 88A099 

optical method; k = 4.7 X 103 s-1 for 
heterolysis of nitroxide to radical anion. 
Mit = 5.4 kJ mol-I, LlSt = -60.5 J K-' mol-I 
studied at 273-333 K. 

13.134 4-Nitrobenzoate ion 

CH3CHOH + 4-~02C6H4C02 5.9 x 1O~ 4-5 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-I 84A305 
-02C-p-C6H4N(O)OCHOHCH3 EtOH. 61 % electron transfer; k = 3.6 X 103 

s-1 for heterolysis of nitroxide to radical 
anion. 

13.135 4-Nitrobenzonitrile 

CH3CHOH + 4-0f NC6H4CN -+ 1.2 x 109 4-6 293 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 84A305 
CH3CH(OH)ON(O)C6H4-4-CN EtOH. 77% electron tran~fer deM from RRAOQQ 

conductance method; k = 1.0 X 104 s-I for 
heterolysis of nitroxide to radical anion. 
Mf* =7.3 kJ mol-1,LlS* =-45 J K-I mol-I 
studied at 273-333 K. 

13.136 4-Nitrophenol 

CH3CHOH + 4-0ZNC6H40H --> 7.0x 107 4-5 293 p.r. Condy. changes in N20-satd. soln. contg. 1 84A305 
(,HJ ('H(OH)ON(O)C6H4-4-0H mol L -I EtOH. 40% elect~on transfer detd. 

from conductance method; k = 4 X 102 S-1 for 
heterolysis of nitroxide to radical anion. 

13.137 4-Nitrophenyl-N-tert-butylnitrone 

CH3CHOH + 4-N02-PBN -> 3.5 x 107 p.r. C.k. in N20-satd. soln. contg. EtqH and p- 82Al84 
nitroacetophenone; reI. to k(CH3CHOH + 
PNAP) = 8 x 108 L moCI S-I. 

13.138 Nitrosobenzene 

CH3C!,!O- + C6HSNO -> CH3CHO + 6.4 x 109 13.0 p.r. P.h.k. at 450 nm in N20-satd. soln. contg. 660433 
C6HsNO- 0.05 mol L-1 EtOH. 

CH3C!,!OH + C6HSNO -> CH3CHO + 3.9 x 109 7.0 p.r. P.h.k. at 450 nm in N20-satd. soln. contg. 660433 

C6HSNOH 0.05 mol L-1 EtOH. 

13.139 4-Nitrotoluene 

CH3CHOH + 4-C~3C6H4N02 -> 1.5 X 108 4-5 293 p.r. Condy. changes in N20-satd. soln. contg. 1 84A305 
CH3CH(OH)ON(O)C6H4-4-CH3 mol L-1 EtOH. 28% electron transfer detd. 

from conductance method; k = 7 X 102 s-I for 
heterolysis of nitroxide to radical anion. 

13.140 p-Nitro-a.,a,a-trifluorotoluene 

CH3CHOH + 4-Cf3C6H4N02 -> 4.3 X 108 4-6 293 p.r. Condy. changes in N20-satd. soln. contg. I 84A305 
CH3CH(OH)ON(O)CoH4-4-CF3 mol L-1 EtOH. 70% electron transfer detd. gSA099 

from conductance method; k = 6.8 X 103 S-I 
for heterolysis of nitroxide to radical anion; 
Llm=9.1 kJ mol-1,ilSt =-47 JK-1 mol-1 

studied at 273-333 K. 

. 13.141 1,10.Phenanthroline 

CH3CHO- + phen -> CH3CHO + W + 8 X 108 -13 p.r. P.b.k. at 490 nm in N20-satd. soln. contg. 1 80Al15 

phenH' mol L-I EtOH. 

13.142 Phenyl-N-tert-butylnitrone 

CHiHOH + PBN -> 1.6 x 107 p.r. C.k. in NzO-satd. soln. contg. Et~H and p- 82A184 

nitroacetophenone; reI. to k(CH3CHOH + 
PNAP) = 8 x 108 Lmol-I s-I. 
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TABLE 13. I-Hydroxyethyl - Continued 

:::i~ 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-! s-!). 

13.143 Pterin 

.' CHi:HOH + PnH -+ 3.7 X 107 7.0 p.r. P.b.k. in N20-satd. soln. contg. EtOH; -40% 761060 
e-transfer. 

13.144 Pterin, cOIljugate base 

CH3CHO- + Pn- -+ 1.2 X 109 13.0 p.r .. P.b.k. in Nzo-Satd. soln. contg. EtOH; 100% 761060 
e-transfer 

13.145 Pyrene 

CH3CHO- + Py -+ CHiCHO + Py'- 1.7 X 108 13 p.r. P.b.k. at 495 nrn in micellar soln. contg. 0.2 761062 
mol L-1 EtOH and 10-3 mol L -I pyrene 
solubilized by 5 x 10-3 mol L -I hexadecyl 
trimethylammonium bromide; after 
photolysis k(R + 3Py) = 8 X 109 Lmor! s-I. 

13.146 Qninoxaline 

CHi:HOH + Ox -+ CH3CHO + 'OxH 6.5 X 107 6.5 p.r. P.b.k. in N~O-satd. soln. contg. EtOH; 70% 741127 
e-transfer. 

13.147 TetracbJoro·l,4·benzoquioone 

r.Hi~HOH + r.t.IQ .:.;. r.H3CHO + W + 3 X 109 p.r. P.b.k. in CTAB or NaLS micelles: soIn. 761104 
CI4Q'- . contains 0.1 mol L-1 EtOH; cor. for eaq 

reaction. 

13.148 1,2,4,5-Tetracyanobenzene 

CH3CHOH + I;2,4,5.C6H2(CN)4 -+ e· 3.5 x 109 p.r. P.b.k. in crAB or NaLS micelles; soln. 761104 
transfer contains 0.1 mol L-1 EtOH; cor. for eaq 

reaction. 

13:149 Tetrafiuoro-l,4·benzoquinone· 

CH3CHOH + F4Q -+ CH3CHO + H+ + . 3.5 X 109 4.8 p.r. P.b.k. at 435 nm in N20-satd. soln. contg. 1 94A417 
F4Q'- mol L-:I EtOH. 

p.150 5,10,15,2O-Tetrakis(4-sulfonatophenyl)porphine 

CH3CHOH + H2 TPPS"- :.; 5.2x 107 8.0- p.r. P.b.k. 92A304 
8.5 

13:i51 2,2,6,6· Tetramethylpiperidine.N.oxy[ 

CH3CHOH + TMPN -+ 4.9x 108 acid p.r. Condy. changes in N20·satd. soln. contg. 0.1 
mol L-1 EtOH; e-transfer. 

761067 

13A52 2,2,6,6-Tetramethyl-4'piperidone N-oxyl 

CH3CHOH + TAN -+ 4.0 x 108 acid p.r. Condy. changes in N20·satd. soln. contg. 0.1 761067 
mol L-1 EtOH; e-transfer. 

".4 X 10
8 5-6 p.r. C.k. in NoO·satd~ soln. contg. EtOH; reI. to 710618 

k(CH3CHOH + Fe(CN)l1 = 5.3 x 109 L 
mol-! s-l. 

13,153 Tetranltromethane 

CH3CHOH + C(NOZ)4 -+ CH3CHO + -3.5 x109 p.r. P.h.k. in micellar solns. contg. 0.1 mol L-1 761104 
'N02 + W + C(N02)3- EtOH and either 0.1 mol L-1 Na dodecyl 

sulfate or 0.02 mol L-1 

dodecyltrimethylammoniurn chloride. 

5.6 x 109 -1 p.r. P.b.k. at 366 nrn in soln. contg. 0.5 mol L-1 650183 
EtOH. 

13.154 Thionlne cation 

CH3CHOH + Th+ -+ 'Th + CH3CHO + 4.9xHf 6.8 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 87A451 
H+ EtOH and 10-4 mol L -I thionine. 
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TABLE 13. I-Hydroxyethyl - Continued 

No_ Reaction k pH I T(K) Method Comment Ref. 
(L mol-I s-I) 

13.155 Thymine 

CH3CHOH + 5-MeU --+ 7.7 x 107 7 X-r. C.k.; obs. effect of [EtOH] I;m G(-T) in 680359 
aerated soln.; reI. to k(CH3CHOH + O2) = 4.6 
x 109 L marl s-I. 

13.156 Toluidine Blue cation 

CH3CHOH + TB+ --+ [TBH]"+ + 4.0x 109 6.8 p.r. P.b.k. at 830 nrn in N20-satd. soln. contg. 0.1 89A262 
CH3CHO mol L-1 EtOH. 

13.157 Albumin (serum) 

CH3CHOH + ~ --+ e.t. 1.3 x 108 7.3 p.r. P.b.k. at 420 nrn in soln. contg. 0.1 mol L-1 83A083 
Et9H and 10-3 mol L-I phosphate buffer; 
-88- radical formn. 

13.158 Cytochrome C3 

CHiHOH + cyt C3 --> 6 X 108 -3 293 p.r. Abs. changes following e.g-reaction in soln. 82A399 
contg. EtOH. 

13.159 Cytochrome C 

CHrCHOH + Cyt C (Fe3+) -+ Cyt C 1.4 x 108 7 p.r. Abs. changes at 550 and 435 nm in NzO-satd. 79A153 
(Fe +) suln. !.:untg. EtOH; 100% redn. 

1.8 X 108 -7 p.r. Abs. changes at 550 and 450 nrn in N2O-satd. 
soln. contg. 0.1 mol L-I EtOH; see also 

79A312 

[741007]. 

2.4x 108 2.0 p.r. Abs. changes in range 400-750 nm. 771128 
1.8 x 108 6.8 

13.160 Cytochrome C, acetylated 

CH3CHOH + Ac-cyt C -> 2.5 X 108 -7 0.005 p.r. Abs. changes at 550 and 450 nm in N2O-satd. 
soln. contg. 0.1 mol L-1 EtOH. 

79A312 

13.161 Cytochrome C. carhoxymethylated 

CHiHOH + Cxm-cyt C -> 3.5 X 108 -7 p.r. Abs. changes at 550 nrn and 450 nm in N2O- 79A312 
satd. soln. contg. 0.1 mol L-1 EtOH. 

13.162 Cytochrome C, succinylated 

CH3CHOH + Succ-cyt C -> 1.8 X 109 -7 p.r. Abs. changes at 550 and 450 nrn in N2O-satd. 79A312 
soln. contg. 0.1 mol L-I EtOH. 

13.163 Flavodoxin 

CH3CHOH + Y9 -+ CH3CHO + H+ + 1.7 X 108 8 293 p.r. P.b.k. 83A295 
FldH 

13.164 Methemoglobin 

CHiHOH + Fe3+ Hb -> CH3CHO + 4.0 x 107 7 p.r. Abs. changes at 550 and 435 nm in N2O-satd. 79A153 
H++Fe2+Hb soln. contg. EtOH; 100% redn. 

13.165 Metmyoglobin 

CH3CHOH + Fe3+Mb --> 5.5 x 107 7 p.r. Abs. changes at 550 and 435 nrn in N2O-satd. 79A153 
soln. contg. EtOH; 95% redn. of 
hemoprotein. 
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TABLE 14. 2-Hydroxyethyl 

~11l, Reaction k 
(LmorI 5-1) 

pH I T(K) Method Comment Ref. 

'14.1 3,10,17,24. TetrasuJfophthalocyaninecobalt(ll) ion 

'CH2CH20H + Co(tspc)4- ->- ~x1.o9 6.1 p.r. P.b.k. in N20-satd. soln. contg. ethylene and 89A150 
HOCH2CH2Co(tspc)4- Co(tspC)4-; k calcd. assuming complex is 

monomer. 

14.2 Chromium(fi) ion 

'CH2CH20H + C?+->- 9.9 X 107 -3 293 p.r. N20-satd. soln. contg . .0.001 mol L-1 C~+ 92A361 
CrCH2CH2OH2+ and ethylene; A Vt = 4 . .0 cm3 mor 1 studied at 

.0.1-15.0 MPa. 

1.8 x 108 .0-5 p.r. P.b.k. in soIn. contg. (1-2.0) x 10-4 mol L-1 91A477 
C?+, satd. with ethylenelN2O. 

14.3 Copper(I) ion 

'CH2CH20H + Cu+ -> CuCH2CH2OW 1.9 x 1.010 4.5 p.r. Estd. from p.b.k. in N20-satd. soln. contg. 
ethylene and eu2+. Final products are eu2+ + 

78A322 

~H4+OIr. 

'14.4 Ethylene-copper(l) complex 

,'CH2CH20H + CU(~H4t. ->- 2 7.8 X 1.07 4.5 p.r. Estd. from effect of [~H4] on rate of formn. 78A322 
H2C=CH2 + Cu2+ + mf" and decay of CuC2H/ at 227 run; radical 

from 'OH -I- ethylene. 

14.5 Copper(Il) ion 

'CH2CH20H + Cu2+->- 3 X 107 6 p.r. P.b.k. in soln. contg. (1-5) x 1.0-4 CuS04, 8.oA277 
CuCH2CH2OH2+ satd. with ethylene-N20(1:1). 

1.9 x 1.07 4.5 p.r. P.b.k. at 27.0 nm (CuIc2H4) in N20-satd. soIn. 78A322 
2.2 x 107 2 .0.001 mol L-1 ethylene; '~H5 is present at 

pH 4.5 (-10%) and pH 2 (- 5.0%). Final 
product is Cu.,.. 

14.6 Inm(ll) protoporphyrin 

'CH2CH20H + Fe(Il)PP -~ 6 x 1.08 1.0-13 p.r. P.b.k. in with N20/ethylene (1:9) satd. soIn. 86A511 
HOCH2CH2Fe(m)pp contg. (1-3) x 1O-~ mol L- l Fe(Il)PP. 

14.7 Tris(1,10-phenanthroline)lron(lll) ion 

'CH2CH20H + Fe(phen)l+ ->- redn. 1.5 X 108 -I p.r. P.b.k. at 49.0 run in soIn. contg. ethylene; 85A284 
faster reaction assigned to 'CH2CH3 + 
complex; probably inner-sphere mechanism. 

14.8 Ferricyanide ion 

'CH2CHzOH + Fe(CN)63- ->- _107 7 p.r. D.k. in soln. contg. 0.01 mol L -1 ethylene 690522 
and .o.Olmo] L-1 NzO. 

14.9 Hexachloroiridate(IV) ion 

'CHzCHzOH + lrC16
2- ->-lrCI6

3- + -2 X 1.09 4-6 295 p.r. D.k. at 490 nm in N20-satd. soln. contg. S2A041 
other prod. ethylene. 

14.10 Oxygen 

'CH2CH20H + 0z --+ HOCH2CH2OO' 6.6 X 1.09 p.r. P.b.k. at 240 nm; radical from OH addn. in 67.0269 
soln. contg. ethylene-02 (99:1): includes Oz 
reaction with '~Hs from H addn. 

14.11 3-Carboxamido-2.2,s,s-tetramethyl-3-pyrrolin-l-yloxy 

'CH2CH20H + NX-u ->- addn. 4.8 x 108 acid p.r. Condy. changes inN20-satd. soln. contg. 761152 
Q . .oI-.o.1 mol L-1 ethylene. 

14.12 3-Carboxamido-2.2,s,s-tetramethylpyrrolidin-l-yloxy 

'CH2CH20H + NX-s ->- addn. 4.7x 108 acid p.r. Condy. changes in N20·satd. soln. contg. 761152 
.0.01-0.1 mol L-1 ethylene . 

... r-nYli. ,-,"em. neT. uala, YOI. ";,, NO. ;" 1::1::10 
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TABLE 14. 2-Hydroxyethyl Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I S-I) 

14.13 Ethanol 

'CH2CH20H + EtOH -> CH3CHOH + 1.6 x Wi y-r. Caled. from obs. yields and assumed 700338 
EtOH mechanism in oxid. of EtOH by H20 2• 

14.14 Ethylene 

'CH2CH20H + H2C:=CH2 -> 3 X 104 y-r. Caled. from dose rate effect on yields of 80A054 
'CH2CH2CH2CHzOH a,ro-diols in N20-satd. soln. contg. ethylene 

assuming termination rate constant of chain 
reaction is 5 x 108 L mol-I 0$-1. 

1.6 X 106 4.5 p.r. C.k. in N20-satd. soln.; reI. to kCCH2CH2OH 78A322 
4.1 x 106 2 + Cu2+) 1.9 X 107 and 2.2 x 107 L mol- I S-1 

at pH 4.5 and 2, resp. Radical from 'OH + 
ethylene; contains -10% (pH 4.5) and -50% 
(pH 2) ·C2Hs. 

14.15 2-Mercaptoethanol 

'CH2CH20H + HSCH2CH20H -> 4.7 x 10' 10 p.r. P.b.k. (RSSR-) in Ar-satd. soln.; radical from 690553 
EtOH + 'SCH2CH2OH eaq + HO(CH2hSH. 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 
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TABLE 15. I-Hydroxypropyl 

"Reaction k 
(L mol':l s-I) 

pH I T(K) Method Comment Ref. 

IS.1 TriS(1,10.phenanthroline )iron(fil) ion 

CH3CHi:.aOH +Fe(phen)?+ -+ 3.2x 109 -[ p.r. P.b.k. at 490 nm in soln.contg. 0.1-1 mol L-1 85A284 
CzHsCHO + Fe(phenh2+ + W ' I-PrOH and (0.4-1.0) X 10-4 mol L-1 

complex; a slower reaction (-7 x 108 L 
mol-: s-I) was also obs., probably from 
CH3CHCHzOH. 

15,2 Fer,ticyanide ion 
• 3 ' 

"'.7 X 109 7 D.k. at 410 nm in soln. contg. 0.1 mol L-Il~ 690522 CH,CHzCIl01:I '" Fe(CN)6 - -+ p.r. 
Fe(CN)64- PrOH. 

15.3 Oxygen 

CII3CIlzCIIOII + 02 ...... 4.7 x 109 7 p.r. C.k. in N 20lOz satd. soln. ;ontg. 0.1 mol L-1 690522 
CH3CH2CH(OH)OO' , I-PrOH; reI. to k(CH3CH2CHOH + 

Fe(CN)63-) 3.7 x 109L morl S-I~ 

1!'i.4 Hyth'ogpn ~nlfltl .. 

, CH;CHi:HOH + H28 E=± 6 p.r. Effect of [H28] on p.b.k. at 380 run; K = 5.7 x 670262 
H2SCHOHCH2CI-l3 10-4 L morl ; k(adduct -+ I-PrOH + '8H) 

3.8 x 105 s·l. 

15.5 Biaeetyl 

CH3CHi:HOH +CH3COCOCH3 -+ 6.8 x 108 p.r. P.b.k. at 300 run in N20·satd. soln. contg. 1- 680249 
CzHsCHO + H+ + [CH3COCOCH3r PrOH. 

15.6 4-eyanophenyl~N·tert·butylnitrone 

CH3CHi::HOH + 4-CN-PBN -+ 1.7xlO' p.r. C.k. in N20-satd. soln. contg. I-PrOH and p- 82A184 
nitroacetophenone; reI. to k(,CHOHCH2CH3 
+ PNAl') = 2.4 x 109 L mOlls 1. 

15.7 Glutatbione 

CH3CH2CHOH + GSH ~ GS' + 1- 1.4 X 108 p.r. P.b.k. at 420 nm in N20-satd. soln. contg. I- 88AI44 
PrOH PrOH and glutathione. 

15.8 4-Methoxyphenyl·N·tert·butylnitrone 

CH3CH2CHOH + 4-CH30-PBN --> 1 x 106 p.r. C.k. in N20-satd. soIn. contg. 1-PrOH and p- 82Al84 
nitroacetophenone; reI. to k(,CHOHCH2CH3 
+ PNAP) = 2.4 x 109 L mol-1 s-I. 

15.9 2-Methyl-2-nitrosopropane 

CH3CH2CHOH + (CH3)3CNO ...... addn. 1.3 x 108 -7 -291 p.r. P.h.k. (esr) in unbuffered N20-satd. soln. 91D097 
contg. 0.25 mol L-1 1-PrOH and (0.25-15) x 
10-3 mol L-1 MNP (assuming complete 
dimer di~~ociation). 

15.10 4.Metbylpbenyl-N·tert.butylnitrone 

CH3CH2CHOH + 4-CH3-PBN -+ 3.5x 106 p.r. C.k. in N20-satd. soln. contg. I-PrOH and p- 82A184 
nitroacetophenone; reI. t6 k(,CHOHCH2CH3 
+ PNAP) = 2.4 x 109 Lmol-1 5-1. 

15,11 Nifuroxime 

CH3CH2CHOH + NF ... NF- + 3.2 X 109 7 p.L P.b.k. at 390 nm in N20-satd. soln. contg. 1- 731062 
CH3CH2CHO +W PrOH; 52% e-transfer. 

3.2x 109 7 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. J- 731099 
PrOH; 95% e-transfer. 

15.12 4-Nitroaeetopilenone 

CH3CH2CHOH + PNAP --> 2.4 x 109 7 p.r. P.b.k. at 360 and 550 nm inN20-satd. soln. 731062 
contg. I-PrOH; 45% e-transfer. 
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No. Reaction 

15.13 Nitrobenzene 

CH3CHi:HOH + C6HsNOz ..... 
CzHsCHO + H+ + [C6HsNOzr 

15.14 4.Nitrophenyl-N.tert.butylnitrone 

CH3CHi':HOH + 4-NOz-PBN -> 

15.15 Nitrosobenzene 

CH3CHi:HOH + C6HSNO -> 

C2HsCHO + C6HSNOH 

15.16 Phenyl-N-tert-butylnitrone 

CH3CHi:HOH + PBN ..... 

15.17 Tetranitromethane 

CH3CHi~H0I1 + C(NOZ)4 > 

C2HsCHO + 'N02 + H+ + C(N02h-

NETA, GRODKOWSKI, AND ROSS 

TABLE 15. I-Hydroxypropyl Continued 

k pH 
(Lmor l s-I) 

1.0 x 109 7 

3.5 x 1O~ 7 

6.5 x 106 

4.0 X 109 7.0 

1.3 X 107 

T (K) Method Comment Ref. 

p:r. P.h.k. at 400 nm in NzO-satd. soln. contg. 1- 731062 
PrOH; 60% e-transfer. 

p.r. P.h.k. at 285 nm in N20-satd. soln. contg. 0.1 660432 
mol L -I I-PrOH; 68% e- transfer. 

p.r. C.k. in NzO-satd. soln. contg. I-PrOH and p- 82A184 
nitroacetopht<none; reI. to k("CHOHCH2CH3 
+ PNAP) = 2.4 x 109 Lmor1 8-1• 

p.r. 

p.r. 

p.r. 

P.b.k. at 450 nm in N20-satd. soln. contg. 
0.05 mol L-l I-PrOH; includes ~-a1cohol 
r,ullrJ'll r!"""fion 

660433 

C.k. in NzO-satd. soln. contg. I-PrOH and p- 82A184 
nitrolloetophenone; reI. to k('CHOHCH.CH j 

+PNAP)=2.4x 109 Lmol-I S-I. 

P.b.k. at 350 nm in NzO-satd. sol". cOlltg. 0.1 640133 
mol L -I I-PrOH. 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 



RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 787 

TABLE 16. 1-Hydroxy-1-methylethyl 

... ..-..--
Nil. Reaction- k pH I T(K) Method Comment Ref. 

(Lmol-I s-I) 

Hl.l I-Hydroxy-l-methylethyl 

(CHjhCOH + (CH3hCOH -4 3.8 x 108 p.r. D.k. at 250 n-m in N20-satd. soln. contg. 2- 86A409 
PrOH. 

4.9 x 108 <10 0.1 f.pJrq D.k. (esr) in soln. contg. 1.3 mol L-1 2-PrOH 84A257 
and 0.6 rnul L-1 a~l;tone; smdied at pH 1 to 
13; equation describing pH dependence 
presented. 

6.5 x 108 9 0.0015298 f.p.lrq D.k. (esr) in soln. contg. 0.6 mol L-I acetone, 
1.3 mol L-I 2-PrOH; Ea = 18.1 kJ mol-I, log 

83A159 

A = 12.3, studied at 283-349 K. 

6.5 x 10" p.r. D.k. at 310 run in N20-satd.soln. contg. 0.02 
mol L-I 2-PrOH; e == 353 L mol-I em-I. 

771011 

7 x 108 6 p.r. D.k. at 280 nm in N20-satd. soln. contg. 2- 690419 
PrOH; 2k1e= 2.1 x 106 ems-I; pKa = 12.2 
[660074]. 

16.2 Acetone ketyl radical 

(CH3)i;O- + (CH3)i;O- -> 1.2 x 108 >13 0.1 f.pJrq D.k. (esr) in soln. contg. 0.6 mol L -I acetone, 84A257 
I .3 mol L -I 2-PrOH; smdied at pH 1 to 13. 

2x 108 13.3 p.r. D.k. at 300 nm, in N20-satd. soln. contg. 2-
PrOH; 2k1e = 2.7 x 105 em S-I . 

690419 

16.3 . Disilver monocation 

(CH3hCOH + Ag2 + -+ CH3COCH3 + 2.5 x 109 p.r. Calcd. from increase in candy. as function of 78A41 0 
W+Ag2 time in soln. contg. 0.1 mol L-1 2-PrOH and 

5 x 10-4 mol L-1 AgClO4' 

J6.4 Silver(I) ion 

(CH3hCOH + Ag+ -+ p.r. No reaction to give AgO in soln. contg. 0.1 78A410 
mol L-1 2-PrOH. 

16.5 5,10,15,20-T~trakis( 4-sulfonatophenyl)porphinatoargentate(II) ion 

(CH3hCOH + AgTPPS4- -+ AgTPPS5- 6x 108 B.9 p.r. D.k. at 540 nm in N20-satd. soln. contg. 0.2 BIA247 
+ CH3COCH3 .:.. H+ mol L-1 2-PrOH and 1.5 x 10-4 mol L-I 

AgIITPPS. 

16.6 . Bismuth(Ill) ion 

(CH3hCOH + Bi3+ -+ BiC(CH3hOH3+ 4x 105 <0 p.r. P.h.k. at -400 nm in Ar-satd. soln. contg. 5 88A493 
mol L -1 HC104 and 2-PrOH. 

16.7 Hexachlorobismuthate(Ill) ion 

(CH,hCOH + BiC16
3- -+ CH~COCH, + 1.7 x 105 <0 p.r. P.h.k. at 460 nm in Ar-satd. soln. contg. 0.5 86A035 

H+ + BiC1
6
4- .. mol L-1 HCI, 0.1 mol L-1 Bi(IIl), 5 mol L-1 

2-PrOH and 2 mol L-I HCI04• 

16.8 5,10,lS,20-Tetrakis(1-methylpyridinium-4-yl)porphinatobismuth{llI) ion 

(CH3hCOH + BiTMpyps+ -> 2.1 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L -1 2- 86AI38 
CH3COCH3 + if + [BiTMpypr4+ PrOH. 

16.9 Cadmium(I) ions 

(CH3hCOH + Cd+ -+ CdC(CH3hOW 2.4 x 109 p.r. D.k. at 300 run (Cd"") in soln. contg. 2-PrOH 751064 
and Cd2+, as well as condy. and p.b.k. at 240 
n-m (Cd2

2+); assumed k(Cd+ + H20 2) = 1.5 x 
109, k(R + R) = 7 x 108 and 2k(Cd+ + Cd+) = 
3.0 x 109 L mol-I s-I. 

16.10 Cadmium(II) ion 

(CH3)zCOH + Cd?'" -. <;lOfi p.l. &ll1. from lack of increase in Cd+ in solI). 751027 

contg. 0.1 mol L -I Cd2+ upon addu. of Q.l 
mol L-1 2-PrOH. 

<2.5 x 105 p.r. No reaction obs. 751153 
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No. Reaction 

16.11 Cobalt(lI) ion 

(CH3hCOH + Coz+ -> 

NETA, GRODKOWSKI, AND ROSS 

TABLE 16. I-Hydroxy-l-methylethyl Continued 

k pH T lK) Method Comment 
(Lmol-1 8-1) 

p.r. Estd. from lack of increase in Co + in soln. 
contg. 0.1 mol L -I C02+ upon addn. of 0.1 
mol L -I 2-PrOH. 

Ref. 

751027 

16.12 Nitrilotriacetatocobaltate(lI) ion 

(CH3hCOH + CoNTA - .... 
HOC(CH3hCoNTA(H20)-

2.3 X 107 4-7 298 p.r. P.b.k. at 260 nm in NzO-satd. soln. contg. 88A343 

16.13 2,3,9,10· Tetramethy 1·I,4,8,11·tetraazacyclotetradeca·l,3,8, 1 O·tetraenecobal t(II) ion 

(I-50) x 10-4 mol L-I CoNTA and 0.2-1 mol 
L-1 2-P,-0II. 

(CH3)zCOH + Co(Me4tetraeneN4)2+ -> 5.5 x 109 1.25, p.r. P.b.k. in soln. contg. 2 mol L-I 2-PrOH. 761001 
CH3COCH3 + H" + 0.::> 
Co(Me4tetraeneN 4t 

16.14 N.rac.5,7,7,12,14,14·Hexamethyl·l,4,8,11·tetraazacyclotetradeca·4,1l·dienecobalt(lI) ion 

(CH3)zCOH + <10 7 p.r. No reaction obs. 78A200 
N-rac-Co(4,Il-dieneN4)2+ .... 

6.5 p.r. No reaction obs. in soln. contg. 2 mol L-I 2- .761001 
PrOH. 

16.15 N·rac-5,7,7,12,14,14.Hexamethyl-l,4,8,11·tetraazacyclotetradeca.4,II·diene)(dihydroxy)cobalt(II) 

(CH3hCO- + 3.5 x 108 > 11 298 p.r. Abs. changes in N20-satd. soln. contg. 0.1 91A513 
N-lu,-Co(4,11-dicncN4)(OII)2 > mol L-1 2-PrOH. 

CH3COCH3+ 
N-rac-Co( 4,11-dieneN4)(OH)2-

16.16 5,7,7 ,12,12,14-Hex"methyi.l,4,S,11.tetr!l!l7!1"ydotetr!lde"".4,14-dipnpI'oh" H(TT) ion 

(CH3)zCOH + Co(4,14.dieneN4i+..... «107 6.5 p.r. 

16.17 2,2'·Bipyridinecobalt(lI) ion 

(CH3hCOH + Co(bpy)2+ .... 
Co(bpy)[C(OH)(CH3h12+ 

2.0 X 106 

16.18 4,4' ·Dimethyl-2,2' ·bipyridinecobalt(lI) ion 

(CH3hCOH + Co(4,4'-Mc2bpy)2+ --> 1.0 X 106 

Co(4;4'-Mc2bpy)[C(OH)(CH3hlz+ 

16.19 Bis(2,2'-bipyridine)cobalt(lI) ion 

(CH3hCOH + Co(bpYh2+--> 
Co(bpyh[C(OH)(CH3h]2+ 

2.0x 106 

16.20 Bis(4,4'.dimethyl.2,2'-bipyridine)cobalt(lI) ion 

(CH3hCOH + Co(4,4'-Mc2bpyhz+ -> 1.0 x 106 

Co( 4,4' -Mczbpy)z [C(OH)(CH3h]2+ 

16.21 Tris(2,2' ·bipyridine)coba\t(lI) ion 

(CH3hCOH + Co(bpy)/+ -> Co(bpY)3 + 4.0 X 107 

+ CH3COCH3 + H+ 

16.22 Tris(4,4'-dimethyl.2,2'-bipyridine)cobalt(I1) ion 

(CH3hCOH + Co(4,4'-Me2bpyh2+ -+ 5 x 106 

Co( 4,4' -Me2bpyh[C(OH)(CH3)21z.,. 

16.23 5,10,15,20. Tetrakis( 4-sulfonatophenyl)porphinatocobaItate(lI) ion 

296 p.L 

p.L 

p.r. 

p.L 

p.r. 

p.r. 

(CH3hCOH + CoTPPS4
- -+ 1.2 X 109 8 294 p.r. 

HO(CH3hCCoTPPS4-

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 

No reaction obs. in soln. contg. in 2 mol L-1 761001 
2-PrOH. 

P.b.k. at 430 nm in Ar-satd. soln. contg. 2-
PrOH; total k for radical consumption. 

P.b.k. at 430 nm in Ar-satd. soln. contg. 2-
PrOH; total k for radical consumption. 

P.b.k. at 430 nm in Ar-satd. soln. contg. 2-
PrOH; total k for radical consumption. 

85A034 

85A034 

85A034 

P.b.k. at 430 nm in Ar-satd. soln. contg. 2- 85A034 
PrOH; total k for radical consumption. 

P.b.k. at 430 nm in Ar-satd. soln. contg. 2- 85A034 
PrOH; total k for radical consumption; 40% 
addn. 

P.b.k. at 430 nm in Ar-satd. soln. contg. 2- 85A034 
PrOH; total k for radical consumptiull. 

P.b.k. in N20-satd. soln. contg. 1.5 mol L-I 

2-PrOH. 
83A088 



RATE CONSTANTS FOR ALIPHATIC CARBON·CENTERED RADICALS IN SOLUTION 789 

TABLE 16. 1-Hydroxy-l-methylethyl - Continued 

\Ja. Reaction k pH T(K)' Method Comment Ref 
(L mol- I S-I) 

16.24 Hydroxytetrakis(4-sulfonatophenyI)porphinatocobaltate(ll) ion 

(CH3hCO- + (HO)CoTPPSs- .c, 6.9 x 108 13 294 p.r. O.k. in soln. contg. 1.5 mol L-1 2-PrOH; 83A088 
CH3COCH3 + (HO)CoTPPS6- follows fast eaq - reaction. 

16.25 3,10,17,24-Tetrasnlfophthalocyaninecobalt(II) ion dimer 

(CH3hCOH + [Co(tspc)h8- --+ electron 1.5 x 109 9 p.r. O.k. in N20-satd. soln. contg. 2-PrOH; 80Al46 
transfer mechanism suggested to involve ligand-

radical formation, followed by metal redn. 
and dimer splitting to give (Co\spc)s-, 

16.26 Hexaamminecobalt{III) ion 

(CH3hCOH + Co(NH3)l+ --+ 4.1 X lOs 0-3 0.1 298 chern. O.k. at 311 nrn in N2"satd. soln. contg. 1.5 x 82A480 
CH3COCH3 + Co(NH3)i+ + W 10-4 mol L -I CrC(CH3hOH2+, 0.4 mol L-1 

2-PIOH, l.4x 10-3 mol L-1 C?+ and (4.5-64) 
x 10-3 mol L -I W; k calcd. using 
k«CH3)iOH + C?+) = 5.1 X 107 L morl 8-1 

and k for homolysis of CrC(CH3)20H2+ = 
0.1275-1• 

1.3 x 107 5-6 p.r. O.k. in N20-satd. soln. contg. 0.01 mol L-1 nAOI8 
2-PrOH. 

(CH3hCO- + Co(NH3)/> ... 5.0x 109 12 p.r. D.k. in N20-satd. soln. contg. O.oJ mol L-1 nA018 
CH3COCH3 + co(NH3)i+ 2-PIOH. 

16.27 Hexa(animine-d3)cobalt(IIl) ion 

(CH3hCOH + CO(ND3)63+ --+ 3.0x lOs 0-3 0.1 298 chern. O.k. at 311 nm in N2"satd. soln. contg. 9.0 x . 82A480 
CH3COCH3 + co(ND3)i+ + H+ lO-s mol L-1 CrC(CH3hOH2+, 0.4 mol L-1 

2-PIOH, [Co(NO,)i+]/[C?+] = 0.214-0.531 
and HCI04; k cal~d. using k«CH3hCOH + 
Cr",) <:: 5.1 X 107 L marl S-l and k for 
homolysis ofCrC(CH3hOH2+=0.127 8-

1
; in 

D20 k«CH?hCOD + Co(ND3)63
.) "" 2.4 x 

105 L mol- S-I. 

16.28 Pentaammine(bromo )cobaU(II1) ion 

(CH3hCOH + Co(NH3)sB?+ --+ 3.0x 108 3.5-4 p.r. O.k. in N20-satd. soln. contg. 2-PrOH. "'71100 

16.29 Pentaammine(chloro)cobalt(lll) ion 

(CH3h COH + CO(NH3)scf+ ... 4.0x 107 3.5-4 p.L D.k. in N20-satd. soln. contg. 2-PrOH. 771100 

16.30 Pentaammine(fiuoro)cobalt(lll) ion 

(CH3hCOH + CO(NH3)5p2+ ... 2.2 X 106 -1 1.0 298 chern. C.k., radical from homolysis of 83A048 
CrC(CH3hOH2+; reI. to k«CH3)iOH + 
Co(enh3+) == 1.7 x 105 L mo]-I S-I. 

16.31 Pentaammine(2-nitrobenzoato)cobalt{III) ion 

(CH3hCOH + 2.0x 109 7 298 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A340 
Co(NH3)S02CC6H4-2-NOl+ .... 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
CH3COCH3 + H+ + 
[Co(NH3)502CC6H4-2-N02]'+ 

1.7 X 109 7.0 p.r. P.b.k. in NzO-satd. soln. contg. 2-PrOH. 771027 

16.3Z r.:ntaAmminc(J-nitn,!x;u.;oAto)<:obA1t(lII) ion 

(CH3hCOH+ 2.5 x 109 7 298 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 86A340 
Co(NH3)502CC6H4-3-NOl+ .... 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
CH3COCH3 + H+ + 
[CO(NH3)502CC6H4-3-N02]'+ 

1.S X 109 7.0 p.L P.b.k. in NzO-satd. soln. contg. 2-PIOH. 771027 
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TAULE 16. I-Hydroxy-I-methylethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

16.33 Pentaammine(4-nitrobenzoato)cobalt(III) ion 

(CH3)/:OH+ -4 x 109 7 298 p.r. P.h.k. in N20-satd. soln. contg. U.1 mol L-1 86A340 
CO(NH3)SU2CC6H4-4-NUl' -+ 2-PrOH and (2-10) X IO-J mol L-1 complex. 
CH3COCH3 + H+ + 

[CO(NH3)S02CC6H4-4-NOz]'+ 

2.6 X 109 7.0 p.r. P.h.k. in N20-satd. soln. contg. 2-PrOH. 771027 

2.6x 109 4.5 p.r. Condy. changes in NzO-satd. soln. contg. 0.2 
mol L-1 2-PrOH. 

741002 

16.34 Pentaamllline(2,4-dinitrobenzoato )(lobal t(III) ion 

(CH3hCOH+ 4.3 x 109 7.0 p.r. P.h.k. in N20-satd. soln. contg. 2-PrOH. 771027 
Co(NH3)sOzCC6H3-2,4-(N02}z2+ -> 

16.35 I'entaamlllinc:(3,5-dillill·ubellzoato)cuball(III) iUll 

(CH3)i:OH+ 
Co(NH3)S02CC6Hr3,5-(N02h 2+ -> 

2.9 x 109 7.0 p.r. P.h.k. in N20-satd. soln. contg. 2-PrOH. 771027 

16.36 Hexaamminebis{ll-hydroxy)[f..l-( 4-nitrobenzoato )Jdicobalt(lll) ion 

(CH3)zCOH+ 1.4 x 109 295 p.r. P.h.k. at 370 nm in soln. contg. 1 % 2-PrOH; 80A066 
HO[Co(NH3)3h02CC6H4-4-N023+ -> tun = 13 ± 8 kJ mol-I studied at 273-306 K; 
CH3COCH3 + H+ + k = 1.3 x 109 and 4.3 x 108 L mol-I s-I and 

HO[Co(NH3hh02CC6H4-4-NOz 2+ Mf* 13 and 39 kJ mol-1 in 10% and 90% 
2-PrOH, resp.; k = 1.25 X 109 L mol-1 S-l in 
99% D20-1 % 2-PrOH. 

2 x 109 0.7- p.!. P.b.k. ill N20-~ald. sulll. cVlllg. IlIIvl L-' 2- 73AI08 
6.0 PrOH. 

16.37 Pentaammine(2-nitrophenylacetato)cobalt(lIl) ion 

(CH3)zCOH-r 1.3 X lOP 0-1 298 p.r. l:'.b.k. In N2U-satd. soln. contg. 0.1 mol L-1 S6A340 
Co(NH3)S02CCH2C6H4-2-N022+ -+ 2.6 X 109 7 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
CH3COCH3 + H+ + 

[Co(NH3)S02CCH2C6H4-2-NOzr+ 

16.38 Pentaammine(3-nitrophenylacetato )cobalt(lll) ion 

(CH3)zCOH+ 2.3 x 109 0-1 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A340 
Co(NH3)S02CCH2C6H4-3-N022+ -+ 1.9 X 109 7 2-PrOH and (2-10) x 1O-s mol L-1 complex. 
CH3COCH3 + H+ + 
[Co(NH3)S02CCH2C6H4-3-N02]'+ 

16.39 Pentaammine(4-nitrophenylacetato)cobalt(lll) ion 

(CH3)zCOH+ 1.7 x lOy 0-1, 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A340 

Co(NH3)S02CCH2C6H4-4-N022+ -+ 7 2-PrOH and (2-10) X 10-5 mol L -I complex. 
CH3COCH3+ H+ + 

[Co(NH3)502CCH2C6H4-4-N021'+ 

16.40 Pentaammine(2,4-dinitrophenylacetato )cobalt(ln) ion 

(CH3)zCOH+ 
Co(NH3)S02CCH2C6H3-2,4-(N0212 2+ 

2.5 x 109 0-1 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH and (2-10) x 10-5 mol L-1 complex. 
86A340 

-> CH3COCH3 + H+ + 
[Co(NH3)S02CCH2C6H3-2,4-(N02h]'+ 

16.41 Pentaammine( 4-nitrophenylbutanoato )cobalt(lII) ion 

(CH3hCOH+ 2.2 x 109 7 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L -I 86A340 

Co(NH3)S02C(CH2)3C6H4-4-N022+ -> 2-PrOH and (2-10) x 10-5 mol L -I complex. 

CH3COCH3 + H+ + 
[rn(NH~)502q(,H2)3('6H4-4-N02l·2+ 

16.42 Pentaammine(4-nitrophenylglycinato)cobalt(lIl) ion 

(CH3)2COH + 3.5 x 109 7 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A340 

Co(NHj)~(4 NO~C6H4G1y)2+->- 2-ITOII and (2-10) x IO-S mol L -I complex. 

CH3COCH3 ': W + 
Co(NH3)5(4-N02C6H4Gly)+ 
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TABLE 16. 1-Hydroxy-1-methylethyl - Continued 

".;.~",/,':' 

Nil Reaction k' 
(Lmor1 ~-1) 

pH I T(K) Method· Comment Ref. 

'6;43 Pentaammine(2.nltrocinoamato)cobalt(ID) ion 

(CH3h COH + 1.5 x 109 0-1 298 p.r. P.h.k. in N10-satd. soln. comg. 0.1 mol L-1 86A340 
cO(NH3)S02CCH=CHC6H4-2-NO?'" 2.0x 109 7 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
.,... CH3COCH3 + W + 
[Co(NH3)S02CCH=CHC6H4-2-N02)'+ 

'1'1,44 Pentaammine(4.nltrophenylglycylglycinato)cobalt(Ill) ion 

(CH3hCOH+ 2.6 x 109 0-1 298 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A340 
CO(NH3)s(4-N02YH4GlyGly)2 ... -+ 2.8 X 109 7 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
CH3COCH3 + W + 

, (:o(NH3)~( 4-N02C6H4GlyGly)'" 

'6.45 Pentaammine(3·n1trocinnamato)cobalt(Ill) ion 

(CH3)2COH -r 3.0x 109 0-1 298 p.r. P.h.k. in N20-sntd. 301n. contg. 0.1 mol L-I 86A340 

Co(NH3h02CCH=CHC6H4-3-N022 ... 2.0 X 109 7 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
-+ CH3COCH3 + H'" + 
[Co(NH3)S02CCH=CHC6H4-3-N02]· ... 

• M6Pentaammine(4·n1trocinnamato)coba1t(lll) ion 

(CH3hCOH+ 2.6 x 109 0-1 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-l 86A340 
CO(NH3)S02CCH=CHC6H4-4-N022 ... 3.9 X 109 7 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
... CH3COCH3 + W + 
[Co(NH3)S02CCH=CHC6H4 -4-N02)· ... 

)6.47 Pentaammine(4-uitrophenylsulfonato)cobalt(Ill) ion 

(CH3hCOH+ Ulx 10' 7 29ll p.r. P.b.k. in N2U-satct. soln. contg .. U.l mol L- 1 ll6A:;40 
4-02NC6H4S03Co(NH3)i+ ... 2-PrOH and (2-10) x lO-s mol L-l complex. 
CH3COCH3 + H'" + 
4-02NC6~OS02Co(NH3)S'" 

J6.48 Pentaammine(4.nitrophenylcyano)cobalt(llI) ion 

(CH3hCOH+ .' 2.8 X 109 7 298 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-l 86A340 
4-°2NC6H4CNCo(NH3ls3+ ..... 2-PrOH and (2-10) x 10-5 mol L-1 complex. 
CH3COCH3 + W + 
4-02NC6H4CNCo(NH3)S2 ... 

16.49 Pentaammine(4-nitrophenylaminosulfonyl)cobalt(Ill) ion 

(CH3)2COH + 2.7 x 109 7 298 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-l 86A340 
p-02NC6H4NHS02Co(NH3)l'" ... 2-PrOH and (2·10) x 10-5 mol L-1 complex. 
CH3COCH3 + W + 
4-02NC6~NHS02Co(NH3h ... 

16..50 Pentaammine(4.nitrophenoxido)cobalt(Ill) ion 

(CH3hCOH+. 2.9 x 109 7 298 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 86A340 
4-01NC6R,OCO(NH3)s2 ...... 2-PrOH and (2-10) x 10-5 mol L-I complex. 
CH3COCH3 + H'" + 
4-°2NC6H40Co(NH3)s ... 

16.51 Pentaammine(imidazole)cobalt(Ill) ion 

(CH3)i:OH + Co(NH3ls(lm)3+ -+ lAx 106 1.0 298 chern. D.k. at 311 nm in N2-satd. soln. contg. 89A532 
CH3COCH3 + W + Co(NH3ls(Im)2 ... CrC(CH3hOH2+, 0.1 mol L-l H"', C?+, 

Co(m) complex and I mol L-l 2-PrOH; k 
calcd. using k«CH3hCOH + C..z"') = 5.1 x 
107 L mol- l 5-1 and k for homolysis of 
CrC(CH3hOH2 ... = 0.127 s-I. 

16..52 Pentaammine(4,s-dichloroimidazole)cobalt(lll} ion 

(CH3hCOH + Co(NH3Js(4,5-Clzim)3+ 1.9 x 107 1.0 298 chern. D.k. at 311 nrn in Nrsatd. soln. con,.. 89A532 
-+ CH3COCH3 + H'" + CrC(CH3)zOH2 ... ,0.1 mol L-1 H+, C +, 
CO(NH3ls(4,5-CI2Imf'" Co(IJl) complex and 1 mol L- 1 2-PrOH; k 

ccUod. using k«CH3hCOH + C..z"') - 5.1 X 

107 L mo)-I s-1 and k for homolysis of 
CrC(CH3)zOH2 ... = 0.127 s-I. 
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TABLE 16. I-Hydroxy-I-methylethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol~1 s-I) 

16.53 Pentaammine(l-methylimidazole)cobaIt(III) ion 

(CH3hCOH + Co(NH3)5(1-Melm)3+ -> 2.2 x 106 1.0 298 chem. O.k. at 311 nm in N2-satd. soln. contg. 89A532 
CH3COCH3 + W + CrC(CH3hOH2+, 0.1 mol L-1 H+, C~+, 
Co(NH3)s(1-Melm)2+ Co(III) complex and 1 mol L-1 2-PrOH; k 

calcd. using k«CH3}zCOH + C~+) = 5.1 X 

107 L mol-1 S-1 and k for homolysis of 
CrC(CH3)zOH2+ = 0.1275-1. . 

16.54 Pentaammine(2-methylimidazole)cobalt(III) ion 

(CII3hCOII oj- Co(NII3)5(2-Mclrn)3+ -+ 3.0 x 106 1.0 298 chern. O.k. at 311 nrn in Nz-satd. soln. contg. 89A53? 
CH3COCH3 + H+ + CrC(CH3hOH2+, 0.1 mol L-1 W, C~+' 
Co(NH3h(2-Melm)2+ Co(III) complex and 1 mol L-1 2-PrOH; k 

calcd. using k«CH3}zCOH + C~+) = 5.1 X 

107 L mol-1 5-1 and kfor homolysis of 
CrC(CH3hOH2+ = 0.127 s-l. 

16.55 Pentaammine( 4-methylimidazole)cobalt(IlI) ion 

(CH3)2COH + CO(NH3)5(4-Melm)3+ -> 1.8 x 106 1.0 298 <.:ht::llI. O.k. at 311 nl11 in Nrsatd. soln. contg. 89A532 
CH3COCH3 + H+ + CrC(CH3hOH2+, 0.1 mol L-1 H+, C~+, 
Co(NH3}s(4-Melm)2+ Co(IIl) complex and 1 mol L -1 2-PrOH; k 

calcd. using k«CH3hCOH + C~+) = 5.1 X 

107 L 11101-1 5-1 and k for homolysis of 
CrC(CH3}zOH2+=0.127 S-I. 

16.56 Pentaammine(pyridine)cobaIt(III) ion 

(CH3}zCOH + Co(NH3)5(Py)3 ... -> 1.2 X 107 I.U Z~ll chem. O.k. at 300-330 nm In soln. comg. 86A289 
CH3COCH3 + H+ + Co(NH3)s(py)2+ CrC(CH3hOH2+, (2.0-12.3) x 10-4 mol L-1 

C~+, (14.7-1.41) X 10-4 mol L-1 

CO(NHf)s(py)3+, 1.0 mol L-1 2-PrOH,0.1 
mol L - HCl04 and LiCI04; k calcd. using 
k«CH3hCOH+C~+)=5.1 x 107 Lmol-1 s-1 
and k for homolysis of CrC(CH3hOH2+ = 
0.127 s-l. 

_109 1-7 y-r. Estd. from G(Co2+) in N20-satd. soln. contg. 79A213 
1 mol L-1 2-PrOH. 

16.57 Pentaammine(4-methylpyridine )cobalt(III) ion 

(CH3}zCOH + Co(NH3)s(4-CH3Py)3+ 9.3 X 106 1.0 298 chem. O.k. at 300-330 nm in soln. contg. 86A289 
-> CH3COCH3 + H+ + CrC(CH3hOH2+, (2.87-4.73) x 10-4 mol L-1 

Co(NH3)s(4-CH3Py)2+ C~+, (2.4-7.0) X 10-4 mol L-1 Co(NH3h(4-
CH3Py)3+, 1.0 mol L-1 2-PrOH, 0.1 mol L-1 

HCI04 and LiCI04; k calcd. using 
k«CH3hCOH+C~+)=5.1 x 107 Lmol-1 S-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.127 S-I. 

16.58 Pentaammine(4-tert-butylpyridine)cobalt(III) ion 

(CH3hCOH+ 8.7 x 106 1.0 298 chem. O.k. at 300-330 nm in soln. contg. 86A289 
Co(NH3)s(4-C(CII3)3Py)3+ CrC(CH3}zOH2+, (2.29-6.4R) x 10-4 mol L-1 

CH3COCH3 + W + C~+, (2.3-6.6) X 10-4 mol L-1 Co(NH3)s(4-
Co(NH3)s(4-C(CH3hpy)2+ C(CH3hpy)3+, 1.0 mol L-1 2-PrOH, 0.1 mol 

L-1 HCl04 and LiCl04; k calcd. using 
k«CH3)i'OH 4- c,2+) 'i. 1 x 107 L mol-I s-1 
and k for homolysis of CrC(CH3hOH2+ 
0.127 s-I, 
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TABLE 16. I-Hydroxy-I-methylethyl - Continued 

~i;'. . Reaction k pI;I I T (K) Method Comment Ref. 
(L mol-I s-I) 

1(,.~9 Pentaammine[4-(dimetbylamino)pyridine]cobaJt(llI) ion 

(CH3hCOH -+ CO(NH3)s(4-NMe2Py)3+ 3.4 x 106 

-> CH3COCH3 + W +2 

Co(NH3)s(4-NMe2PY) + 

'6,60 Pentaammine(3-chloropyridine)cobalt(lll) ion 

(CH3)2COH + Co(NH3)s(3-Clpy)3+ -> 3.1 X 107 

CH3COCH3 + H+ + 
CO(NH3)s(3-Clpy)2+ 

I ti.61 Pentaommlne(3-cyanopyridine)coba\t(III) ion 

(CH3)2COH + Co(NH3)s(3-CNpy)3+ .... 1.4 X 108 

CH3COCH3 + W + . 
Co(NH3)s(3-CNpy)2+ 

1.0 

1.0 

1.0 

16.62. Pentaammine(carbo"ymetbyI4-pyridinecarbo"ylato)cobalt(III) ion 

298 chern. 

298 chern. 

298 chern. 

(CH3)2COH + 3.0 x 109 I 295 p.r. 
Co(NH3)s(4-pyC02CH2COZ)1.1- -+ 2.9 X]09 4.5-
CH3COCH3 + W + 5.5 
[Co(NH3)s(4-pyC02CH2COZ)r+ 

16.63 I't:ulaawmlue[ 4-( am;uoca "bou)' \)-1-( carbollJ metby 1)1')' l'idinio ]cobal t(Ill) ion 

(CH3hCOH + 4.2 x 109 1 295 p.r. 
Co(NH3)S(02CCH2Py-4-CONH2)3+ -> 1.6 X 1010 4.5-
CHjCOCH3 + W + 5.5 
[Co(NH3)s(OzCCH2Py-4-COJ\fH2)r2+ 

16.64 Pentaammine[4-(aminocarbonyl)-1-(I-carbuxyethyl)pyridinio]cobalt(llI) ion 

(CH3)zCOH+ 4.5 x 109 1 295 p.r. 
CO(NH3)S(02CCH(CHl)Py-4-CONHz)3+ Q.8 x 108 4.5-
.... CH3COCH3 + W + 5.5 

. [Co(NH3)s(OlCCH(CH3)py-4-CONH2)]'2+ 

16.65 Pentaammine[ 4-(aminocarbonyl)-I-(3-carboxypropyl)pyridinio ]cobalt(llI) ion 

(CH3)2COH + 4.0 x 109 ] 295 p.r. 
CO(NH3)s(OlC(CH2!Jpy-4-CONH2)3+ . 2.8 X 109 4.5-
..... (,H,(,OCH3 ... H+... . . 'i 'i 

[Co(NH3)s(02C(CH2hpy-4-CONH2)]'z+ 

16.66 . Pentaammine(pyrazinecarboxylato-O)cobalt(Ill) ion 

(CH3hCOH + Co(NH3)S02CC4H3Nl+ 4.0 X 108 0-5 p.r. 
..... CH3COCH3 + H+ + 
[Co(NH3)SOlCC4H3N2(H)]'1+ 

16.67 Tetraammine(pyrazinecarbo"ylato-N,O)cobalt(IIl) ion 

(CH3)zCOR + Co(NH3)402CC4H3Ni+ 9 X 108 5.1 
4.5 x 108 0.7 

p.r. 

D.k. at 300-330 nm in soln. contg. 86A289 
CrC(CH3)20H2+, (1.23-4.39) x 10--4 mol L-1 

cr2+, (2.5-6.3) X 10-4 mol L-1 CO(NH3M4-
NMezpy)3.,., 1.0 mol L-12-PrOH, 0.1 mol L-1 

HCI04 and LiCI04; k calcd. using 
k«CH3hCOH + cr2+) = 5.1 x 107 L mol-I S-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.1270-1• 

D.k. at 300-330 nm in soln. contg. 
CrC(CH3hOH2+, (2.57-6.0) x 10--4 mol L-1 

cr2+, (1.46-8.50) X 10--4 mol L-1 

Co(NH3)5(3-CIPy)3+, 1.0 inol L -I 2-PrOH, 
0.1 mol L-1 HCI04 and LiCI04;kcaicd. 
lI.iug A«CH3)2COH.,. C,.2+) = 5,\ x 107 L 

rnol-1 S-I and k for homolysis of 
CrC(CH3hOH2+ = 0.127 s-I. 

D.k. at 300-330 nm in soln. contg. 
CrC(CH3hOH2+, (3.49-6.21) x 10--4 mol L-1 

cr2+, (1.75-9.96) X 10--4 mol L-1 

CO(NH3)5(3-C:-ipy/+, 1.0 mol L -1 2-PrOH, 
0.1 mol L-1 HCI04 and LiCI04; k calcd. 
using k«CH3)2COH + C?+) = 5.lx 107 L 
mol-I s-1 and k for homolysis of 
CrC(CH3hOH2+ = 0.127 s-l. 

P.h.k. in NzO-satd. soln. contg. 0.1 mol L-1 

2-PrOH. 

P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH. 

P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH . 

P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH . 

P.h.k. in N20 or Ar-satd. soln.: contg. I mol 
L-1 2-PrOH; pyrazinyl radical formed . 

D.k. in N20-satd. soln. contg. 1 mol L-1 2-
PrOH and (1-4) x 10--4 mol L-1 complex. 

86A289 

86A289 

83B029 

83B029 

83B029 

83B029 

78A222 

82A146 
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TABLE 16. 1-Hydroxy-1-methylethyl - Continued 

No. Reaction I T (K) Method Comment Ref. 

16.68 Bls(l!llIyklll!lliamilll!)pyra«iu"o.:al'1JUAylatuo.:ulJall(II1) iun 

(CH3)i:OH + Co(enh02Cpz2+ -> 3 x 109 5.5 p.r. P.b.k. in Np-satd. soln. contg. 0.1 mol L-I 

2-PrOH and (0.5-5) x 10-4 mol L -I complex. 
82A146 

16.69 1l-4-PyrimidinecarboxylatobisLhydroxotris(ammine)CObalt(U1)] ion 

(CH3)zCOH + 3.6x 108 0.7 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L -12_ 82A146 
4-pmC02[Co(NH3hh(OHh3+ -> PrOH and (1-5) x 10-4 mol L -I complex; no 

reaction obs. at pH 5. 

16.70 1l-5-Pyrimidinecarboxylatobis[hydroxotris(ammine)cobalt(III)] ion 

(CH3)i:OH+ 1.3 x 108 0.7 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 82A146 
5-pmC02[Co(NH3)3h(OHh3+ -> PrOH and (1-5) x 10-4 mol L-I complex. 

16.71 Tris( ethylenediamine)cobaIt(IlI) ion 

(CH3hCOH + Co(enh3+ -> 1.7 x 105 0-3 1.0 298 chern. D.k. at 311 nm in N2-satd. soln. contg. (3.0- 82A480 
CH3COCH3 + Co(en)/+ + H+ 9.0) X 10-4 mol L-I CrC(CH3hOH2+, 0.4 mol 

L-I 2-PrOH, (1.95-3.3) x lO-z mol L-1 

Co(en)33+, (1.90-5.77) x 10-3 mol L-I c2+ 
and 3.94 x 10-2-0.32 mol L-1 H+; k caicd. 
u~ing k«CH3)2COH + CJ2 +) ~ 5.1 X 107 L 
mol-I S-I and kfor homolysis of 
CrC(CH3hOH2+ = 0.127 S-I. 

3.5-4 p.r. D.k. in NzO-satd. soln. contg. 2-PrOH; no 771100 
reaction detected. 

16.72 frans-Dibromobis(etbylenediamine)cobalt(III) ion 

(CH3hCOH + Co(enhBr2+-> 6.8 x 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. 2-PrOH. 771100 

16.73 cis-Bromobis(ethylenediamine)f1uorocobaIt(IlI) ion 

(CH3hCOH + Co(enhBrF" -> 1.1 x 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. 2-PrOH. 771100 

16.74 trans-Dichlorobis(etbylenediamine)eobaIt(III) ion 

(CH3hCOH + trans-Co(enhCI2 + -> 3.8 X 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. 2-PrOH. 771100 

16.75 cis-Dichlorobis(ethylenediamine)cobalt(IlI) ion 

(CH3hCOH + cis-Co(enhCI2 + -> 1.0 X 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. 2-PrOH. 771100 

16.76 Bis( ethylenediamine)difluoroeobaIt(Ill) ion 

(CH3)i:OH + Co(enhFz'" ..... 3.5-4 p.r. D.k. in N20-satd. soln. contg. 2-PcOH; no 771100 

reaction detected. 

16.77 cis-Aquachlorobis(ethylenediamine)cobalt(III) ion 

(CH3hCOH + cis-Co(en)z(H20)Clz+ -> 8.2 x 107 3.5-4 p.r. D.k. in NzO-satd. soln. contg. 2-PrOH. 771100 

16.78 cis-Ammineehlorobis(ethyJenediamine)cobaIt(IlI) ion 

(CH3hC.OH 4- ri.~-Co(enh(NH3)CI2+ -> 2.2 x 107 3.5-4 p.r. D.k. in N20-satd. soln. cont/<. 2-PrOH. 771100 

16.79 Bis(I,4-diaminobutane)ethylenediamineeobalt(IlI) ion 

(CH3hCOH + Co(en)(tn)z3+ -> 1.3 x 106 acid 1.0 298 chern. D.k. at 407 nm in Nz-satd. soln. contg. (1-5) 89A531 
CH3COCH3 + H+ + Co(en)(tn)zz+ x 10-4 mol L -I CrCH(CH3h OHz+,0.3-0.4 

mol L-1 2-PrOH, 0.03-0.35 mol L-1 H+ and 
NaCI04; k caied. using k«CH3hCOH + C?+) 
= 5.1 X 107 L mol-1 s-1 and k for homolysis 
of CrC(CH3hOHz+ = 0.127 s-I. 

16.80 Bis( ethylenediamine )(I,3-diaminopropane)cobalt(IlI) ion 

(CH3hCOH + Co(en}z(tn)3+ -> 5.0x 105 acid 1.0 298 chern. D.k. in Nz-satd. soln. contg. (1-5) x 10-4 mol 89A531 
CH3COCH3 + H+ + Co(cn)z(tn)z+ L-1 CrCH(CH,).OHz+, 0.30.-1 mol L-12-

PrOH, 0.03-0.35 mol L-1 Wand NaCI04; k 
caicd. using k«CH3)iOH + c2+) = 5.1 X 

107 L mol-1 S-I and kfor homolysis of 
CrC(CH3}zOH2+ - 0.127 a-I. 
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TABLE 16. I-Hydroxy-I-methylethyl ~. Continued 

~'''. Reaction k pH T (K) Method Comment Ref. 
(Lmor l s-l) 

.lh:H I Bis(ethylenediamine)(l,4-diaminobutane)cobalt(III) ion 

(CH,)i;OH + Co(enMtmd)3+ -+ 1.0 x 106 . acid 1.0 
CH3COCH3 + H+ + Co(enh(tmd)2+ 

298 chern. D.k. in Nrsatd. soln. contg. (1-5) x 10-4 mol 89A531 
L-1 CrCH(CH3hOHz+, 0.3-0.4 mol L-1 2-

IUI2 'I'ris(l,3-diaminopropane)coba1t(TIl) ion 

(CH3hCOH + Co(trih'+ -+ CH3COCH3 1.8 X lOb 

+ Co(tnh2+ + H+ 

'It.KJ 'i'risll,4.ruaminObutane)CObalt(III} ion 

(CH3hCOH + Co(tmd)l+ -+ 4.3 X 106 

CH3COCH~ + ri+ + Co(tmdh2+ 

10.K4 Tris·trans·ll,z·cyclohexaneruamine)coball(III) ion 

0-3 

acid 

1.0 298 chern. 

0.2 298 chern. 

PrOH, 0.03-0.35 mol L-l W and NaCl04; k 
calcd. using k«CH3hCOH + c?+) =: 5.1 X 
107 L mol 1 8 I and Ie for homolysis of 
CrC(CH3hOHZ+ ::: 0.127 8-1. 

O.k. at 311 nrn in Nrsatd. soln. contg. 3.0 x 82A480 
10-4 mol L-1 CrC(CH3hOH2+, 0.347 mol L-I 

2-PrOH, 4.4 x 10-3 mol VI C~+, (5.0-22) X 

10-3 mol L -1 Co(tnh3+ and (1.68-19) X 10-2 

mol L -1 H"; k calcd. using k«CH3)2COH + 
C~+)::: 5.1 X 101 Lmol- l s-1 and Hor 
homolysis of CrC(CH3hOHz+ = 0.127 s-l. 

D.k. in N2-satd. soln. contg. (1 -5) ~ 10-4 mol 89A53i 
L- l CrCH(CH3)zOH2+, 6.3-0A mol L-l 2~ 
PrOH, 0.03-0.35 mol L-1 Wand NaCl04; k 
calcd. using k«CH3hCOH + C~+) == 5.1 X 

107 L mo)-J s-J and kfor homolysis of 
CrC(CH3hOH2+ = 0.127 s-I. 

. (CH3hCOH +,c;o(clool)l+ -> <1 x 104 0-3 
CH3COCH3 + Co(chxn)i+ + H+ 

1.0 298 chern. D.k. at 311 nm in N2-satd. soln. contg. 82A480 
CrC(CH3)zOH2+, 0.4 mol L -1 2-PrOH, 
[Co(chxn)l~/[C~+l < Hand HCl; k calcd. 
using k«CH3hCOH + cf!+) = 5.1 X 107 L 
mol-l s-I and k for homolysis of 
CrC(CH3)20H2+ = 0.127 S-I. 

16.85 1,3,6,8,IO,13,16,19·0ctaazabicyclo[6.6.6]eicosanecobalt(IlI) ion 

(CH3hCOH + Co(sep)3+ ~ 4.6 x 106 acid 1.0 298 chern. 
CH3COCH3 + W + Co(sep)2+ 

O.k. in Nrsatd. soln. contg. (l-5) x 10-4 mol 89A53 [ 
L-1 CrCH(CH3hOH2+, 0.3~0.4 mol L-12_ 
PrOH, 0.03-0.35 mol L -\ H+ and NaCI04; k 
caled. using k«CH3hCOH + C~+) = 5. [ X 

107 L mol-I 8-1 and kfor homolysis of 
CrC(CH3)20H2+ = 0.127 S-I. 

16.86 Oihydroxy(2,3,9,IO,tetrarnethyl~1,4,8,11-tetraazacYclotetradecao1,3,8,10·tetraene)cobalt(llI) ion 

(CH3hCOH +3:3 X lOB 9.0 p.r. P.b.k. in NzO-satd. so)n. contg .. 2-00H. 
Co(Me4tetraeneN4)(OHh + ..... 
CH3COCH3 + H+ + 
Co(Me4tetraeneN4)(OHh 

16.87 (Aqua)hydroxy(2,::J,."lO.tetramethyl.l,4,8,11-tetraazacyclotetradeca·l,3,8,lO·tetraene)cobalt(llI) ion 

(CH3}zCOH + 5.5 x 108 5.0 p.r. P.h.k. in NzO-satd. £oln. contg. 2-PrOH. 
Co(Me4ietraeneN4)(H20)OH1+ ~ 
CH,COCH3 + W + 
Co(Me4tetraeneN4)(H20)OH" 

16.88 2,3,9,10· Tetramethyl·1,4,8,ll-tetraazacyclotetradeca-l,3,8,1 O·tetraenecobalt(lll) ion 

(CH3hCOH + Co(Me4tetraeneN4)3+ -+ 1.9 x 109 1.0 p.r. P.h.k. in Np-satd. soln. contg. 2-PrOH. 
CH3COCH3 + W + 
Co(Me4tctrneneN4){H:.Oh2+ 

16.89 .. Dicbloro(S,7,7 ,12,14,14.hexamethyl.l,4,8,1l-tetraazacyclotetradeca-4,1l.diene)cobalt(lD) ion 

(CH3)2COH + Co(4,1 I-dieoeN4)CI2 + --> 7.0 X 108 1.0 p.r. P.h.k. in N20-satd. solo. cootg. 2·PrOH. 
CH3COCH3 -t- H'" -t-

Co(4,11·dieneN4)Clz 

761203 

761?0'l 

761203 

76J203 
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TABLE 16. I-Hydroxy-l-methylethyl Continued 

No. Reaction k pH I T (K) Method Comment Ref. 
(LmoF I s-I) 

16.90 5,7,7 ,12,14,14-Hexamethyl-l,4,8,II-tetraazacyclotetradeca-4,II-dienedihydroxycobaIt(III) ion 

(CH3)zCOH + Co(4,II-dieneN4)(OHh + 1.1 x 108 10.0 p.r. P.b.k. in NzO-satd. soln. contg. 2-PrOH. 761203 
-> CH3COCH3 + H+ + 
N-rac-Co(4,11-dieneN4)(OH)2 

16.91 Aqua(5,7,7,12,14,14-hexamethyl-l,4,8,II-tetraazacyclotetradeca-4,11-dlene)hydroxycobaIt(III) Ion 

(CH3hCOH + 1.1 x 108 6.0 p.r. P.b.k. in NzO-satd. soln. contg. 2-PrOH. 761203 
Co(4, I1-dieneN4)(H20)OHz+ -. 
CH~COCH~ + H+ + 
Co(4,11-dieneN4)(H20)OH+ 

16.92 Diaqua(5,7,7 ,12,14,14-hcxamcthyl-l,4,8,II-tetraazacyclotetradeca-4,1I-diene)cobalt(IIn ion 

(CH3}zCOH + 2.0 x 108 2.0 p.r. P.b.k. in NzO-satd. soln. contg. 2-PrOH. 761203 
Co(4,11-dieneN4)(H2°)z3+ .... 
CH3COCH3 + H+ + 
Co( 4, 11-dieneN4)(H20h 2+ 

16.93 3-«4-Nitrophenyl)carbonyl)-2,4-dimethyl-l,5,8,12-tetraazacyclotetradeca-l,3-dienecobalt(III) ion 

(CH3)2COH + NCYC -> redn. 2.0 x 109 7 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L -I 86A340 
2-PrOH and (2-10) x 10-5 Q101 L-1 complex. 

16.94 J.l.-p-Nitrobenzoatobis[hydroxo(I,4,7-triazacyclononane)cobalt(III)] ion 

(CH3)zCOH + 1 x 109 1 
N02C6H4C02[C02(J.l.-OHMtacn}z]3+ -> 7 x 108 5 

p.r. 

16.95 J.l.-(Pyrazinecarboxylato)bis[hydroxo(I,4,7-triazacyclononane)cobalt(III)] ion 

(CH3hCOH + 2.2 x 109 I p.r. 
C4H3NzC02[C02(f.l-OHMtacnh]3+ .... 3.5 x 108 5 

16.96 Aquabis( dimethylglyoximato )methylcobalt(III) 

(CH3hCOH + CH3Co(dmgH)z(H2O) 7 x lOs acid 1.0 298 chern. 
tert-BuOH + Co(dmgH)z(H2O)2 

16.97 Aquabis[ dirnethylglyoximato ]rnethylcobalt{I1I), protonated 

(CH3hCOH + CH3Co(dmg2H3)(H2O)+ 1 x 106 acid 1.0 298 chern. 
-> tert-BriOH + Co(dmg2H3)(HzO)2 + 

16.98 Aquabis( dimethylglyoximato )ethylcobalt(III) 

(CH3h COH + 6 x 105 acid 1.0 298 chern. 
CH3CH2Co(dmgH)z(H20) .... 
C2HsC(CH3hOH + Co(dmgH)z(H2Oh 

16.99 Aquabis[ dimethylglyoxirnato ]ethylcobalt(III), protonated 

(CH3)zC°H+ 8 x 105 acid 1.0 298 chern. 
CH3CH2Co(dmg2H3)(H20t -, 
CzH:;C(CH3hOH I 

Co(dmg2H3)(H2°}z + 

16.100 Aquabis(dimethylglyoximato)(l-methylethyl)cobaIt(III) 

(CH3)i:OH+ 4)( 105 acid 1.0 298 dll::m. 
(CH3}zCHCo(dmgH}z(H20) -4 

(CH3)2CHC(CH3}zOH + 
Co(dmgH}z(H2Oh 

16.101 Aquabis[dirnethylglyoxirnato)](I-methylethyI)cobalt(III), protonated 

(CH3)2COH + 5 x 105 acid 1.0 298 chern. 
(CH3hCHCo(drng2H3)(H20)+ --> 

(CH3)zCHC(CH3)zOH + 
Co(drngzH3)(HPh + 

J. Phys. Chern. Aef. Data, VOl. 25, NO.3, 1996 

P.b.k.in Ar-satd. soln. contg. 1 mol L-1 2-
PrOH and (1-5) x 10-4 mol L-1 complex. 

82Al46 

P.b.k. in N20-satd. soln. contg. I mol L-1 2- 82A146 
PrOH and (1-5) x 10-4 mol L-1 complex. 

C.k. in soln. contg. CrCH).C6HS2+, HzOz and 86M354 
2-PrOH; reI. to k«CH3hCOH + Co(enh3+) = 
1.7 x 1O~ L mol-I S-I. 

C.k. in soln. contg. CrCH,.2C"H5
2+, H20~and 86M354 

2-PrOH; reI. to k«CH3)zCOH + Co(enh +) 
1.7 x 105 L mol-I 5-1. 

C.k. in soln. contg. CrCH).C6H/+, HZ02 and 86M354 
2-PrOH; reI. to k«CH3)2COH + Co(enh3+) = 
1.7 x 105 L mol-I s-I. 

C.k. in soln. contg. CrCH).C6Hl+, H20 2 and 86M354 
2-PrOH; reI. to k«CH3hCOH + Co(en)l+) '" 
1.7 x 105 L mol-I s-I. 

C.k. ill ~Vlll. I,;Vlltg. CrCH)C6I152+, II202 and 86M354 

2-PrOH; reI. to k«CH3}zCOH + Co(en)l+) = 
1.7 x 105 Lmol-I S-I. 

C.k. in soln. contg. CrCH.zC6H/+, H20 2 and 86M354 
2-PrOH; reI. to k«CH3)zCOH + Co(enh3+) = 
1.7 x lOs L mol-I s-I. 
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TABLE 16.1-Hydroxy-l-methylethyl- Continued 

'i'Il, Reaction T (K) Method Comment Ref. 

.11..t02 Aqua(benzyl)bis(dimethylglyoximato)cohalt(IlI) 

(CH3hCOH + 5 x 106 acid 1.0 298 chern. 
C6HsCH2Co(dmgHMH20) -+ 
C6HsCH2C(OH)(CH3h + 
Co(limgHh(H20 )2 

tfl,l 03 Aqua(benzyl)bis(dimethylglyoximato )cobalt(IlI), protonated 

(CH3hCOH + 1.0 x 107 acid 1.0 
C6HsCH2Co(dmg2H3)(H20r -+ 
C6HsCH2C(OH)(CH3h + 
Co(dmgzH3)(H20h + 

'1.;104 Benzylbls(dimethylglyoximato)(pyridine)cobalt(Ill) 

(CH3hCO- + C6HsCH2Co(dmgH}z(py) 8 x 108 12 
.... CH3COCH3 + 
C6HsCH2Co(dmgH}z(py)-

)1,,105 Aquabromobis(dimetbylglyoximato)cobaJt(III) 

(CH3hCOH + BrCo(dmgHMH20) -+ 1.5 x 108 7.'3 
CH3COCH3 + H+ + Br + 
Co(drngH)2(Hz°)z 

I ~.1 06 Aquachlorobis(dimethylglyoximato )cobalt(III) 

(CR3)zC'OH + C1Co(dmgH}z(H20) -+ & 9 x 107 7 5 
CH3COCH3 + W + CI- + 
Co (dmgH)2(H20h 

ttl.l07· Dihydroxytetrakis( 4·sulfonatophenyl)porphinatocobaltate(IlI) ion 

298 chern. 

p.r. 

296 f.pJrq 

296 fpJrq 

(CH3)2CO- + CoTPPS(OH}z5- -+ 1.1 X 109 13 p.r. 
CH3COCH3 + W + CoTPPS(OH)26-

I f,.1 08 (Aqua)hydroxytetrakis(4-sulfonatopheoyI)porphinatocobaltate(l1T) ion 

(C~)2COH + CoTPPS(H20)(OH)4- .... 8 X 108 8 p.r. 
CoTPPS(H20)(OH)5- + CH3COCH3 

16.109 Dihydro.xytetrakis(l.metbylpyridioium-4-yl)porpbinecoblllt(lII) ion 

(CH3hCO- + CoTMpyp(OHh3+ -+ 7.0 X 109 13 p.r. 
CoTMpyP(OHh2+ + CH3COCH3 

16.110 (Aqua)hydroxytetrakis(1.methylpyridiinum.4.yl)porphinecobalt(TIl) ion 

(CH3hCOH + COTMpyP(H20)(OH)4+ 1.8 X 109 8 p.r. 
-+ CoTMpyP(HzO)(OH)3+ + 
CH3COCH3 

16.111 Dibydroxytetrakis[4·(N,N,N·trimethylammonio)pheoyl]porphinecobalt(III) ion 

(CH3hCO- + CoTAPP(OH)l+ -+ 3.4 X 109 13 p.r. 
CoTAPP(OH)22+ + CH~COCH~ 

16.112 Tris(2,2' ·bipyridine)cobaIt(III) ion 

(CH3hCOH + CO(bpyh 3+ .... 2.5 X 109 

CH3COCH3 + H+ + Co(bpY)J2+ 

16.113 Tris(l,lO·phenanlliroline)cobalt(IlI) ion 

(CH3hCOH + Co(phenh3+ .... 4.6 x 109 

CH3COCH3 + H+ + Co(phen}32+ 

0.5, 
7.R 

7.0 

16.114 Tris(5,6·dimethyl.l,10·phenanlliroline)cobalt(III) ion 

(CH3}zCOH + Co(5,6-Me2Phen)33+ ..,. 3.2 x 109 -7 
CH3COCH3 + W + 
Co(5,6-Me2phen)/+ 

p.r. 

p.r. 

p.r. 

C.k. in soln. contg. CrCH,2C6Hi+, H20 2 and 86M354 
2-PrOH; reI. to k«CH3hCOH + Co(enh3+):= 
1.7 X 105 L mol-1 s-I. 

C.k. in soln. contg. CrCH,2C6HS2+, HzOz and 
2-PrOH; reI. to k«CH3hCOH + Co(en)33"'):= 
1.7 x 105 Lrnol-1 s-l. 

P.b.k. at 700 run in deoxygenated soln. contg. 
10% 2-PrOH . 

P.b.k. at 462 run in soln. contg. 1 mol L-1 2-
PrOH and 1 mol L-1 acetone. 

P.h.k. at 462 run in s~ln. contg. 1 mol L-1 2-
PrOH and I mol L-1 acetone. 

P.b.k. (Coli) and d.k. (Com) in N20-satd. 
soln. contg. 2-PrOH. 

P.b.k. (ColI) and d.k. (Com) in N20·satd. 
soln. contg. 2-PrOH. 

P.b.k. (Coll) and d.k. (COlD) in N20·satd. 
soln. contg. 2-PrOH. 

P.b.k. (COlI) and d.k. (Com) in N20-satd. 
soln. contg. 2-PrOH. 

P.b.k. (CoIl) and d.k. (Com) in N20-satd. 
soln. contg. 2-PrOH. 

86M354 

94A288 

86A074 

&6A074 

81A317 

81A317 

81A317 

81A317 

81A317 

P.b.k. at 330 nm in N20-satd. soln. contg. 0.1 79A034 
mnf T ,-I ?-PrOH 

P.b.k. at 360 nm in N20-satd. soln. contg. 0.5 79A034 
mol L-1 2-PrOH. 

P.b.k., as well as d.k. at 380 nm in NoO-satd. 80A227 
soln. contg. 0.25 mol L-1 2-PrOH; s~rne 
product from eaq - reaction. 
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TABLE 16. l-Hydroxy-I-methylethyl - Continued 

No. Reaction k pH 
(L mol-I s-I)" 

Ref. T (K) Method Comment 

16.115 Decakis( cyano )-Il-superoxidodicobaltate(llI) ion 

(CH3hCOH + 02[Co(CN)shS- --> 2.6 x 108 

CH3COCH3 + W + 02[Co(CN)sh 6-

-5.0 p.r. D.k.; redn. may involve metal in part. 8lA009 

16.116 Il"Amido-ll-superoxidotetrakis(etbylenediamine)dicobalt(lII) ion 

(CH3hCOH + NH2[Co(en)2h<02)4+ --> 1.3 x 109 -5.0 p.r. D.k. in N20-satd. soln. contg. 0.1 mol L-I 2- 8lA009 
CH3COCH3 + W + 
NH2[Co(enhh(02)3+ 

PrOH. 

16.117 /L-Amido-/L-superoxidooctakisamminedicobaIt(lII) ion 

(CH3hCOH + NH2[Co(NH3)4h<02)4+ 1.5 X 109 -5.0 p.r. D.k. in N20-satd. soln. contg. 0.1 mol L-I 2- 8lA009 
--> CH3COCH3 + H+ + 
NHz[Co(NH3)4h(0 2)3+ 

PrOH. 

16.118 /L-Pyrazinecarboxylatobis[bydroxytris(ammine)cobalt(1II)] ion 

(CH3)2COH + 4.2 x lOs 0-5 
pzC02[Co(NH3hh(OHh3+ --> 

p,r. P.b.l<. In N20 or Ar-sattl. soln. COntg. 1 mol 78A222 
L-1 2-PrOH. 

CH3COCH3 + H+ + 
[pzC02[Co(NH3)3b<OH)zr2+ 

16.119 Pentaammineosmium(1ll)(isonicotinylprolylprolylprolinato)pentaamminecobalt(llI) ion 

(CH3hCOH + 6 x 108 298 p.r. P.b.k. at 525 nm in soln. contg. 0.1 mol L-I 85A396 
[(NH3)SOSilliso(PrO)3Coill(NH3)S]s+ --> 2-PrOH. 
CH3COCH3 + H+ + 
[(NH3)SOsl~so(Pro )3COill(NH3h]4+ 

16.120 Chromium (II) ion 

(CH3hCOH + Cr+ --> CrC(CH3)zOHL+ 6.4 x 107 

16.121 Acetatochromium(II) ion 

(CH3hCOH + Cr(OAct --> 

(CH3hC(OH)Cr(OAct 

-3 

41 

0-6.2 

-1 

5.2 

16.122 trans-Diaqua(I,4,8,12-tetraazacyc1opentadecane)chromium(lI) ion 

(CH3hCOH + Cr([15]aneN4)2+ --> 4.9 x 107 4.4-
(CH3)2C(OH)Cr([15]aneN4)2+ 5.3 

16.123 cis-Diaqua(nitrilotriacetato)chromate(1I) ion 

(CH3hCOH + cis-[CrNTA(H20hr --> 8.4 x 107 

cis-[(CH3hC(OH)CrNTA(H20)r + 
H20 

16.124 Ethylenediaminetetraacetatochrominm(ll) ion 

(CH3h COH + CrEDTA 2- --> 

[(CH3hC(OH)CrEDTA]2-
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5.0-
6.4 

293 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Abs. changes in N20-satd. soln. contg. 0.001 92A361 
mol L-I C~+ and 2-PrOH; dV:j: = 5.7 cm3 

morl studied at 0.1-150 MPa. 

P.h.k at 390 nm in NzO-""td .• 0In. contg. 09 9?A4R4 
mol L-I 2-PrOH and 0.001 mol L-I C?+; k 
dependent on acetate concn. ~ V.:j: = 5.7 em3 

mol-I studied at 0.1-150 MPa [93A323]. 

P.b.k. at 310 nm in N20-satd. soln. contg. 84A036 
0.01-2 mol L-1 2-PrOH, (1-15) x 10-4 mol 
L-I C?+ and (9-100) x 10-4 AcO-/AcOH. 

P.b.k. in Ar-satd. soln. contg. 2-PrOH and 741146 
HCI04· 

P.h.k.in N20-satd. soln. contg. 0.9 mol L-1 

2-PrOH, 0.001 mol L -I C?+ and 0.27 mol 
L-I acetate ion; dV:j:=-7.4cm3 mol-I 

. studied at 0.1-150 MPa [93A323]. 

92A484 

P.h.k. at 320 nm in N20-satd. soln. contg. 85A499 
(0.2-11.0) x 10-3 mol L-I [15]aneN4' (0.16-
1 0) x 10-3 mol T ,-I C.z+. (0-0.009) mol L -I 

acetate and 1.0 mol L-I 2-PrOH. 

P.b.k. at 325 nm in He-satd. soln. contg. 85A499 
0.055 mol L-I NTA, (0.42-1.0) x 10-3 mol 
L-1 C?+, 0.009 mol L-1 acetate, 2.1 mol L-I 

2-PrOH and 0.12 mol L-1 acetone. 

P.b.k. in He-satd. soln. contg. EDTA, C?+, 
0.009 mol L-I acetate, 2.1 mol L-1 2-PrOH 
UlIU 0.12 mol L -I ",,<;;tone. 

85A499 
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TABLE 16. I-Hydroxy-l-rnethylethy1 - Continued 

N(), Reaction k pH I T(K) Method Comment Ref. 
(L mol-I s-I) 

1b.l25 Cbromiurn(lII) ion 

(CH3)2COH + C~+ ..... c2+ + 5.6 x 10" 0.7 0.62 chern. O.k. at 407 nm in soln. contg. 84A076 
CH3COCH3 +W CrC(CH3hOH2+, 1.13 mol L-1 2-00H, 6.96 

x 10-2 mol L-1 c.-3+, 0.2 mol L -I HCl04 and 
(1.8-30) X 10-4 mol L-1 c2+; k calcd. using 
k«CH3hCOH+ c2+) = 5.1 x 107 Lmol-I &-1 

and k for homolysis of CrC(CH3}zOH2+ = 
0.1273-1. 

1b.126 Hexaamminechromiurn(lD) ion 
• 3+ 

<7 X 104 0-3 0.1 298 chern. O.k. at 311 nm in Nz-satd. soln. contg. 82A480 (CH3)2COH + Cr(NH3)6- ...... 
CrC(CH3hOH2+ and 4.5 x 10-3-0.32 mol L-I 

H+; k calcd. using k«CH3hCOH + c2+) ::: 
5.1 X 107 L mol-I 8-1 and k for homolysis of 
CrC(CH3hOH2+::: 0.127 s-I. 

1(,.127 'Pentaaquachlorochromiurn(IIl) ion 

(CH3)2COH + Cr(H20)sCe+ -l> <3 x 104 0-3 0.1 298 chern. O.k. at 311 nm in Nz-satd. soin. contg. 82A480 
CrC(CH3hOH2+ and 4.5 x 10-3-0.32 mol L-J 

W; k calcd. using k«CH3l2COH + crzT) ::: 
5.1 X 107 L mol-1 8-1 and Hor homolysis of 
CrC(CH3)20H2+::: 0.127 s-I. 

1(;.128 H.:xakia(urc:a).:hromium(Ill) ion 

(CH3hCOH + Cr(urea)63+ -> <7 x 104 0-3 0.1 298 chern. O.k. at 311 urn in Nz-satd. soln. contg. 82A480 
CrC(CH3)20H2+ and 4.5 x 10-3-0.32 mol L-I 

H+; k calcd. using k«CH3hCOH + c2+) ::: 
5.1 X 107 L mol-I S-I and k for homolysis of 
CrC(CH3)20H2+::: 0.127 s-I. 

16.129 Tetraaquabis(pyridine)chromiurn(llI) ion 

(CH3hCOH + cis-Cr(H20MpYh~+ -+ -105 1.0 298 chern. O.k. in soln. contg. -2 x 10-5 mol L-J 86A209 
CH3COCH3 + W + 
cis-Cr(H20l4(pyh 2+ 

CrC(CH3)20Hz+, c2+, Cr(py}z3+, I mol L-1 

2-00H, and 0.1 mol L -I HCI04; k calcd. 
using k«CH~hCOH + C?+) ::: 5.1 X 107 L 
mol-1 s-I and k for homolysis of 
CrC(CH3hOHZ+::: 0.1278-1. 

J6.130 Pentaaqua(pyridine)chromium(Ill) ion 

(CH3hCOH + Cr(H20)s(py)3+ ..... <5 X 104 1 1.0 298 chern. D.k. in soln. contg. -2 x 10-5 mol L-I 86A209 
CH3COCH3 + W + Cr(HzO)5(Py)2+ CrC(CH3}zOHz+, C?+, Cr(py)3+. 1 mol L-I 

2-00H, and 0.1 mol L -I HCI04; !oo slow to 
measure; k calcd. using k«CH3hCOH + 
C2+):::5.1 x 107 Lmol-I s-1 and Hor 
homolysis of CrC(CH3hOH2+ = 0.127 s-I. 

16.131 Pentaaqua(4-tert·bntylpyridine)chromiuni(llI) ion 

(CH,hCOH + Cr(H2°)s(4-tert-Bupy)3+ <5 x 104 1.0 298 chern. O.k. in soln. contg. -2 x 10-s mol L-I 86A209 
..... CH3COCH3 + H+ + 
Cr(H20)5( 4-tert-Bupy)2+ 

CrC(CH3hOH2+, c2+, Cr(4-tert-Bupy)3+, 1 
mol L-I 2-PrOH, and 0.1 mol L-1 HCI04; too 
slow to measure; k calcd. using 
k«CH3)2COH + c2+) = 5.1 x 107 L mol-1 S-l 

and k for homolysis of CrC(CH3hOH2+ = 
0.1278-1• 

16.132 Pentaaqua(3·chloropyridine)chromium(lll) ion 

(CH3)2COH + Cr(H20)s(3-Clpy)3+ ~ 4.7 x 106 1.0 298 chern. D.k. in soln. contg. -2 x 10-5 mol L-I 86A209 
. CH3COCH3 + W + 

Cr(Hp)s(3-Clpy)2+ 
CrC(CH3lzOH2+, 1-7 x 10-5 mol L-I 0.2+, 
2-3 x 10-4 mol L-1 Cr(3-Clpy)3+. 1 mol L-J 

2-00H, and 0.1 mol L-J HC104; k calcd. 
using k«CH3lzCOH + C~+) = 5.1 x 107 L 
mol-I s-I and k for homolysis of 
CrC(CH,hOH2+ _0.1273-1. 
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TABLE 16. 1-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol- I S-I) 

16.133 l'entaaqua( 4-chloropyrtdine )chromium(Ul) ion 

(CH3hCOH + Cr(HzO)s(4-Clpy)3+ -> 5.1 x 105 1.0 298 chern. O.k. in soln. contg. -2 x 10-5 mol L-1 86A209 
CH3COCH3 + W + CrC(CH3hOH2+, 1-4 x 10-5 mol L-1 cr2+, 
Cr(H2O)s(4-Clpy)2+ 3.5 x 10-4 mol L-1 Cr(4-Clpy)3+, 1 mol L-1 

2-PrOH, and 0.1 mol L-1 HCI04; k calcd. 
using k«CH3hCOH + cr2+) = 5.1 X 107 L 
mol-I s-I and k for homolysis of 
CrC(CH1),OH2+ = 0.127 s-I. 

16.134 Pentaaqua(3.cyanopyridine)chromium(lII) ion 

(CH3)2COH + Cr(H20)s(3-CNpy)3+ -> 1.8 x 108 1.0 298 chern. O.k. in soln. contg. -2 x lO-s mol L -I 86A209 
CH3COCH3 + H+ + CrC(CH3hOH2+, 1·8 x 10-5 mol L-1 cr2+, 
Cr(H2O)s(3-CNpy)2+ 2-3 x 10-4 mol L-I Cr(3-CNpy)3+, 1 mol L-1 

2-PrOH, and 0.1 mol L-I HCI04; k calcd. 
using k«CH3hCOH + cr2+) = 5.1 x 107 L 
mol-I s-I and k for homolysis of 
CrC(CH3hOHz+ = 0.127 S-I. 

16.135 Pentaaqua( 4.cyanopyridine )chromium(lll) ion 

(CH3hCOH + Cr(H20)s(4-CNpy)3+ -> 5.3 X 108 1.0 298 chern. O.k. in so)n. contg. -2 x J 0-5 mol L -I 86A209 
CH3COCH3 + H+ + CrC(CH3hOH2+, 7-37 x 10-4 mol L -I cr2+, 
Cr(H20)s( 4-CNpy)2+ 2-3 x 10-4 mol L-1 Cr(4-CNpy)3+, 1 mol L-1 

2-PrOH, and 0.1 mol L -I HCI04; k calcd. 
using k((CH3hCOH + cr2+) == 5.1 x 107 L 
morl S-I and k for homolysis of 
CrC(CH3hOH2+ = 0.127 S-I. 

16.136 Tris(4,4'·dimethyl·2,2'-bipyridine)chromium(llI) ion 

(CH3hCOH + Cr(4,4'-Me2bpyh3+ -> 2x 109 -0 p.r. P.b.k. at 480 nm in soln. contg. 1 mol L-1 81A060 
CH3COCH3 + Cr(4,4'-Me2bpyh2+ + W HCI and 2-PrOH. 

16.137 Tris(I,10'phenanthroline)chromium(III) ion 

(CH3hCOH + Cr(phen)33+ -> 4.1 x 109 -0 p.r. P.b.k. at 480 nm in soln. contg. 1 mol L-1 81A060 
CH3COCH3 + Cr(phenh2+ + H+ HCI and 2-PrOH. 

16.138 Tris(5·bromo-l,10·phenanthroline)chromium(lII) ion 

(CH3hCOH + Cr(S-Brphenh3+ -> 3.8 x 109 -0 p.r. P.b.k. at 420 nm in soln. contg. 1 mol L-1 8lA060 
CH3COCH3 + Cr(5-Brphenh2+ + W HCI and 2-PrOH. 

16.139 Trls{S-chloro-l,10-phenonthroIlne)chromlwn{1II) ion 

(CH3)2COH + Cr(5-Clphenh 3+ -> 2.8 x 109 -0 p.r. P.b.k. at 400 nIIi in soln. contg. 1 mol L-1 8lA060 
CH3COCH3 + Cr(5-Clphenh2+ + H+ HCI and 2-PrOH. 

16.140 Tris(5-methyl·l,10·phenanthroline)chromium(lII) ion 

(CH3)2COH + Cr(5-Mephenh3+ -> 3.1 x 109 -0 p.r. P.b.k. at 400 nm in soln. contg. 1 mol L-1 81A060 
CH3COCH3 + Cr(S-Mephenh2+ + H+ HCI and 2-PrOH. 

16.141 Tri~(5,6·dlrnethyl·l,10-ph"nallthrolin,,)chroIlliuJll(lII) ion 

(CH3hCOH + Cr(5,6-Me2phenh3+ -> 3.6 x 109 -0 p.r. P.b.k. <It 420 nm in soln. contg. 1 mol L-1 81A060 

CH3COCH3 + Cr(5,6-Me2phen)32+ + HCI and 2-PrOH. 
H+ 

16.142 Pentaaqua(imidazole)chromium(lIl) ion 

(CH3hCOH + Cr(H20)s(lm)3+ -> 6.6x 105 0.3 1.0 298 chern. D.k. at 311 nm inN2-satd. soln. contg. 91A514 

CH3COCH3 + H+ + Cr(H20Mlm)2+ CrCH(CH,hOH2+, 0.5 mol L-1 H+ and I mol 
L-1 2-PrOH; k calcd. using k«CH3)2COH + 
cr2+) = 5.1 X 107 L mol-I S-I and k for 
homolysis of CrC(CH3hOH2+ == 0.127 s-I. 
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TABLE 16, l-Hydroxy-l-methylethyl Continued 

k pH I Method Comment Ref, 
(L mol- I S-I) 

} 111143 Pentaaqua(4,5-dichloroimidazole)chromium(IlI) ion 

(CH3)i::OH + Cr(HzO}s(4,5-CI21mP+ 1.6 x 106 0,3 LO 298 chern, 
-+ CH3COCH3 + W + 
Cr(HzO)s(4,5-Clzbn)2+ 

HI.144' Pentaaqua(1-JIiethyJimidazole)chromium(lll) ion 

(CH,;)i:OR + Cr(HlO)~(1-Melm)3+ -> 1.1 x 105 0.3 1.0 ?98 chern, 

CH3COCH3 + H+ + 
Cr(H20)s(1 "Melm)2+ 

,16.145 Pentaaqua(2-methylimidazole)chromium(lll) ion 

(CH3)zCOH + Cr(H20)s(2-Melrn)3+ -> 2.1x 105 0.3 1.0 298 ' chern. 
CH3COCII3 ... II+ .... 

Cr(H20 )s(2-Melmi+ 

16;146 Pentaaqua(4-m~thylimidazole)chrornium(lll) ion 

(CH3)zCOH+ Cr(H20)s(4.Melrn)3+-+ 3.8x 105 0.3 1.0 298 chern. 
CH3COCH3+ H+ + 
Cr(HzO)s( 4-Mt:lm)?'" 

,16.147 Pent22qu2(4-methyl-5.(2minoc2rbonyl)lmldI17ole)"hromium(I11) ion 

(CH3hCOH + 7.2 x 105 0,3 1.0 298 chern. 
C~(H20)s(4-Me-5-CONH2Im)3+ 0+ 

CH3COCH3 + H+ + 
'Cr(H20)s(4-Me-5-CONH2lm)2+ 

16.J48 . 5,10,15,20-Tetrakis( 4-sulfonatoph"myl)porphinatochrornate(lll) ion 

(CJi3)2COH + CrTPPS3- -> 8.0 x 108 5.1 
CH3COCH3 + H+ + [CrTPPSr4-

16;149 Chromium(lll) mesoporphyrin 

(CH3)zCO- + CrHMP -+ CH3COCH3 + 5.9 x IO~ 
[Cr'11111P)"-

(CH3)2COH + cr'11MP 0+ CH3COCH3 ~ X 107 

+ H+ + [crIDMP),-

16.150 Chromate(Vl) ion 

(CH3)2CO- + crOl- -+ CH3COCH3 + 9 X 108 

crbl-

16.151, Copper(l) ion 

(CH3)zCOH + Cu+ -> 

16.152 Copper(ll) ion 

(CH3hCOH + Cu2+ -+ Cu+ + 
CH3COCH3 +W 

-5 X 109 

5.0x 107 

5.2x 107 

:5.0 x 10' 

12.1 

6.6 

4.5 

6 

2-5 

:::;3 

p.r. 

p.r. 

p.r. 

298 p.r, 

p.r. 

p.r. 

p.r. 

1M. 

O,k. at 311 nm in Nrsatd, soln. contg. 91A514 
CrCH(CH3hOH2+, 0.5 mol L-1 Wand 1 mol 
L-1 2.PrOH; k calcd. using k«CH3hCOH + 
C?+) = 5,1 X 107 L mol-I s-I.and kfor 
homolysis of CrC(CH3hOH2+ = 0.127 sol, 

D,k, at ::111 nrn in N2-satd, soln, cantil'. 91A514 
CrCH(CH3hOH2+, 0.5 mol L-I Wand 1 mol 
L-I 2-PrOH; k calcd. using k«CH3hCOH + 
C?+) 5.1 X]07 Lrnol-I g-I and kfor 
homoly~i~ ofCrC(CH3)zOH2+=O.I27 s-l. 

O.k. at 311 run in Nz-satd. soln. contg. 91A514 
CrCH(CH,hOH2+, 0.5 mol L -1 H+ and 1 mol 

L-1 2-ProH; k calC(j. using k«CH3hCOH + 
C?+) = 5.1 X 107 L mol-I s-I and k for 
homolysis of CrC(CH3)zOH2+= 0.127 S-I. 

O.k. at 31 i nrn in N2-satd. soln. contg. 91A514 
CrCH(CH3)20Hz+. 0.5 mol L-l H+ and 1 mol 
L-l 2-00H; k calcd. using ~ .. «CH3)i:OH I 

cr2+) = 5.1 X 107 L mol-I s-I and k for 
homolysis ofCrC(CH3hOH2+ = 0.127 s-I. 

D.k. at 311 nm in N2-satd. soln. contg. 91A514 
CrCH(CH3hOH2+, 0.5 mol L'-I H+ and 1 mol 
L -I 2-PrOH; k calcd. using k«CH3)2COH + 
cr2+) = 5.1 x 10/ L mol-I s-I and k for 
homolysis of CrC(CH3)zOHz+ = 0.127 s-I. 

P.h.k. at 680 urn in N20-satd. soln. contg. 5% 92A175 
2·PrOH. 

P.b.k. at 680 nrn in Np-satd. soln. contg. 5% 92AI75 
2·PrOH. 

P,b.k. at 680 nm in N20-satd. soln. contg. 5% 92A175 
?·PraH 

P.b,k. at 250-430 nrn in Ar-satd. soln. contg. 95AOO2 
0.5 mol L-1 NaOH and 0.1 mol L-1 2-PrOH. 

Estd. from growth and decay of absorption in 78A322 
soln. contg. 2·PrOH and Cu2+. 

O,k. at -300 nm (radical) in N20-satd, soln, 80A277 
contg. 0.1 mol L-1 2·PrUH. 

P.b.k. at 320nrn (Cu'CH2CHCONH2) in soln. 78A322 
contg. 2-PrOH and om mol L-1 acrylamide. 

D.II.."t 240-300 nm in .oln. contg. I mol L -1 78A322 

2-PrOH. 
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TABLE 16. I-Hydroxy-I-methylethyl Continued 

No. Reaction T (K) Method Comment Ref. 

16.152 Copper(1l) ion - Continued 

4.5 x 107 5-6 p.r. O.k. in N20-satd. soln. contg. om mol L -I 72A018 
2-PrOH. 

16.153 cis-Diaqua(nitrilotriacetato )copper(lI) ion 

(CH3hCOH + cis-[Cu(NTA)(H2Ohr 2.2 x 107 5-8 p.r. P.b.k. in N20-satd. soln. contg. CUS04' 86B151 
-> cis-[HOC(CH3hCu(NTA)(H20)r + nitrilotriacetate ion and 2-PrOH. 
H2O 

16.154 5,7, 7 ,12,14,14-Hexamethyl-l,4,8,II-tetraazacyclotetradeca·4,11-dienecopper(1l) ion 

(CH3}zCOH + Cu(4,II-dieneN4)2+ .... ::;2 x 106 3.5- p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 80AI89 
CU(4,II-dieneN4)+ + CH3COCH3 + H+ 10 2-PrOH. 

(CH3)zCO- + Cu(4,II-dieneN4)2+-> 9.0 x 108 12.5 p.r. P.b.k. at 410 nm; no redn. obs. in neutral 761039 
Cu(4,11-dieneN4t + CH3COCH3 soln. 

16.155 5,10,15,20-Tetrakis( 4-sulfonatophenyl)porphinatocuprate(1l) ion 

(CH3hCOH + CuTPPS4
- ...,. 3.4 X 108 2.9 294 p.r. P.b.k. at 650 nm in deaerated soln. contg. 2- 92A3YU 

CH3COCH3 + H+ + [CuTPPS],5- PrOH. 

16.156 Europium(lI) ion 

(CH3hCOH + Euz+ + W ...,. 2-PrOH + 1.5 x 105 1.4 298 chern. O.k. at 407 nm in soln. contg. 3 mol L-1 2- 84A076 
Eu3+ PrOH, 8.0 x 10-4 mol L- l CrC(CH3hOH2+ 

and 0.037 mol L -I HCl or HCI04; k calcd. 
using k«CH3)zCOH + C~+):: 5.1 X 107 L 
mol-I S-I and k for homolysis of 
CrC(CH3hOH2+ = 0.127 S-I. k=3.1 x 104 L 
mol-I S-I in 0 20. 

16.157 Europium(III) ion 

(CH3hCOH + Eu3+ -> CH3COCH3 + 3.7 X 104 0.4 298 chern. O.k. at 407 nm in soln. contg. 1.14 mol L- l 84A076 
Eu2+ +H+ 2-PrOH, 8.0 x 10-4 mol L- l CrC(CH3hOH2+ 

and 0.4 mol L-1 HClO,{; k calcd. using 
k«CH3hCOH + C~+) = 5.1 X 107 L mol-I 8-1 

and k for homolysis of CrC(CH3hOH2+ 
0.127 s-l. k= 8.8 X 103 Lmol-1 s-1 in 0 20. 
Unexplained discrepancy in these data. 

-8 x 108 1.2 p.r. P.b.k. at 250 nm in N20-satd. soln. contg. 2- 86A409 
PrOH, 10-2 mol L-I EuZ03 and HCI04. 

Unexplained discrepancy in these data. 

16.158 Iron(1l) ion 

(CH3hCOH + Fe2+ ...,. 2.9 x 106 -2 p.r. Estd. from change in abs. at 250 nm; product 751166 
suggested to be Fe(H2O)5C(OH)(CH3)l+. 

16.159 Iron(lI) protoporphyrin (Heme) 

(CH3hCOH + Fe(II)PP ...,. addn. 6x 108 10 p.r. P.b.k. in N20-satd. soln. contg. 2 x 10-5 mol 
L- l Fe(II)PP and 0.1 mol L -1 2-PrOH. 

85AOO6 

16.160 Iron(II) deuteroporphyrin IX (Deuteroheme) 

(CH3hCO- + Fe(Il)OP -> CH3COCH3 6.3 X 108 alk. p.r. D.k. at 583 nm in soln. contg. 5.9 mol L-1 84A345 
+ Fe(l)OP 2-PrOH and 0.67 mol L- l acetone. 

(CH3hCOH + Fe(II)OP .... CH3COCH3 6.3 x 108 7 p.r. Abs. changes in soln. contg. 0.7 mol L-1 81A123 
+W+Fe(I)OP acetone and 50% 2-PrOH; deuterohemin was 

chemically reduced by dithionite. 

16.161 Iron(lII) ion 

(CH3hCOH + Fe3+ .... Fe2+ + H+ + 5.8 X 108 Unpubl. data, C.N.Barnes and G.V.Buxton. 78A322 

CH3COCH3 

1.8 x 108 -I r-r. C.k.; obs. C(N02h- and Fe2+ yields; reI. to 77G411 
k«CH3hCOH + TNM) = 5 x 109 L mol-I s-l. 
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TABLE 16. I-Hydroxy-l-metbyletbyl 

No. R~ction 

16.161 Iron(Ill) ion - Continued 

16.162 . Pentacyano(nitrosyl)ferrate(llI) ion 

(CH3hCOH + Fe(CN)5(NO)2- -> 2.8.x 109 

Fe(CN)sN03- + H+ + CH3COCH3 

16.163 Ferricyanide ion 

(CH3hCOH + Fe(CN)l- ..,. 
CH3COCH3 l' ,H ... ..,. Fe(CN)64-

2.9 X 109 

5.6 X 109 

4.7 X 109 

16.164 Trls(I,10'pbenaniliroline)iron(lll) ion 

(CH3}zCOH;:' Fe(phenh3+ -> 4.1 x 109 

Fe(phenh 2+ + CH3COCH3 + W 

T(K) 

-1 

7 

7.0 

7:0 

7 

-1 

16.16S 5,10,15,20.Tetrakis(1-metbylpyridinium-4-yl)porpl.tinatoiron(llI) ion 

(CH3)zC:0H + FeTMpyp5+.... . 1.7 X 109 8.5-
CH3COCH3 + W + FeTMpyp4+ 9.5 

11.0 

16.166 5,10,15,20· Tetrakis(4;suIfonatopbenyl)porphiilatoferrate(lll) ion 

(CH3hCOH + FeTPPS3-..,. FeTPPS4- + 9.0 X 108 11.0 
W + CH3COCH3 . 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Continued 

Comment 

D.k. at 270 run in soln. contg. 1 mol L-1 2-
PrOH, 2 x 10-4 mol L-1 Fe(Cl04h and O.S 
mol L-1 HCl04• 

Ref. 

741074 

P.b.k. at 435 run in N20~ or Ar-satd. soln. 86A306 
contg. O.S mol L-1 2-PrOH and 5 x 10-4 mol 
L-1 substrate, slower reaction following 
hydrated electron reaction. 

P.b.k. in NzO-satd. soln. contg. 0.5 mol L-1 771120 
'_PrOH 

D.k. at 420 nm. 731104 

D.k. at 410 run in N20-satd. soln. contg.O.1 690522 
mol L-1 2·00H. 

P.b.k. at 490 run in soln. contg. 0.1·1 mol L -I 8SA284 
2-PrOH and (0.4-1.0) x 10-4 mol L-1 

complex. 

D.k. at 497 run, as well as p.b.k. at 562 run, in 91AS80 
N?O-satd. soln. contg. 0.01 mol 1:'1 2-PrOH. 

P.b.k. in N20·satd. soln. contg. 2-00H. 84A426 

P.b.k. in N20-satd. soln. contg. 2-PcOH. 84A426 

16.167 5,10,15,20·Tetrakis[4·(N,N,N-trimetbylammonio)pbenyl]porpbinatoiron(lll) lOB 

(CH3hC<)H + FeTAPp5+..,. FeTAPp4+ 1.2 x 109 11.0 p.r. 
+ H+ + CH3COCH3 

16.168 Iron(lll) deuteroporpbyrin IX (Deuterohemin) 

. (CH3)2CO- + Fe(III)DP -> Fe(II)DP + 9 x 108 

H+ + CH3COCH3 

(CH3)i::OH + Fe(III)DP -> Fe(mDP + 3.7 X 108 

H+ + CH3COCH3 

16.169 Iron(III) deuteroporphyrin,dimetbyl ester 

(CH3h(:()H + DPDMEFem ..:.. ' 1.3 x 109 

DPDMEFeII + W + CH3COCH3 

16.170 Hemin c 

(CH3hCOH + Hem-Felli -> Hem-Fell + 2.8 x 109 

W+CH3COCH3 

16.171 Ferrate(V1) ion 

(CH3hCOH + FeO/- -> CH3COCH3 + 3.0 x 109 

H++FeO/- . 

16.172 HexahydroxygaJlate(ll) ion 

(CH3 hCO- + Ga(OH)64- -> 

-13 p.r. 

7.2 p.r. 

-3 p.r. 

7.0 p.r. 

10.4 298 p.r. 

12.0 ->0 p.r. 

P.b.k. in N20·satd. soln. contg. 2-PcOH. 84A426 

D.k. in soIn. contg. 50% 2-PcOH. SlAIZS 

D.k. in Ar·satd. soln. contg. 50% 2-PrOH 80A011 
and 3.4 x 10-2 mol L-1 a~etone. 

Abs. changes in soln. contg. 1.2 x 10-3 mol 82A222 
L -I HCI04 and 50% 2-PcOH. 

P.b.k. at 413 run in N20·satd. soln. contg. 
0.04 mol L-1 2-PrOH. 

P.b.k. in N20·satd. soln. contg. 2-PrOH. 

75A241 

89A354 

O.k. in soln. contg. 2-PrOH; Ga(Il) from eaQ - 79A190 
+ Ga(III). 

J. Phys. Chem. Ref. Data, Vol, 25, No.3, 1996 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

16.173 5,10,15,20-Tetrakis(l-methylpyridinium-4·yl)porphinatogallium(lll) ion 

(CH3hCOH + GaTMpyp5+ -> 1.7 x 109 7 p.r. 
CH3COCH3 + W + [GaTMpyp]"4+ 

16.174 5,10,15,20·Tetrakis(l·methylpyridinium.4.yl)porphinatogermanium(IV) ion 

(CH3hCOH + GeTMpyp6+ -> 2.1 x 109 7 p.r. 
CH3COCH3 + H+ + [GeTMpyp]"5+ 

16.175 Hydrogen ion 

(CH3hCOH + W -> (CH3hCOH2 + 

16.176 Mercury(I) cyanide 

(C~)i'OH oJ. HgCN -> 

16.177 MercuryaI) bromide 

6.4 X 107 

7.2 X 107 

(CH3hCOH + HgBr2 -> HgBr + Bi" + 2.4 x 109 

W+CH3COCH3 

16.178 Mercury(Il) thiocyanate 

(CH3hCOH + Hg(SCNh -> HgSCN + 2.2 x 109 

SC~ + H+ + CH3COCH3 

16.179 Mercury(lI) chloride 

(CH3hCOH + HgCI2 -> HgCI + CI- + 2.0 x 109 

W+CH3COCH3 

16.180 Mercw'y(ll) iodide 

(CH3hCOH + HgI2 -> HgI + r + H+ + 1.0 X 109 

CH3COCH3 

16.181 Iodate ion 

(CH,)zCO- I I03 - ->- CH3COCII3 + 
103

2-

16.182 Indinm(lT) ion 

chern. 

301 photo 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

-14 p.r. 

(CH3hCOH + In2+ .... CH3COCH3 + H+ 9 X 108 

+ In+ 
2.7- 0.09 295 p.r. 

16.183 Indium(lll) ion 

(CH3hCOH + In3+ .... 

4.3 

3 

16.184 Bis(2,2'.bipyridine )([2,2'-bipyridin]-3.yl.C,N')iridium(III) ion 

(CH3hCOH + Ir(bpy}z(c3 ,N'-bpy)2+ -> 2.0 X 108 >3 
Ir(bpy}z(C3,N'-bpy)+ + CH3COCH3 + 
H+ 

p.r. 

p.r. 

16.185 Bis(2,2'.bipyridine)([2,2'.bipyridin]-3-yl-C,N')iridium(lll) ion, conjugate monoacid 

(CH3hCOH + Ir(bpY)2(C3,N'-Hbpy)3+ 1.4 X 109 1-2 p.r. 
-> Ir(bpyh(C3,N'-Hbpy)2+ + 
CH3COCH3 + H+ 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 86A138 
PrOH. 

P.b.k. in N20-satd. soln. contg. 1 mol L-1 2· 86A138 
PrOH. 

Esr line broadening in soln. contg. Ti(llI), 
H20 2 and 2-PrOH. 

Esr line broadening in soln. contg. 10% 
acetone and 5% 2-PrOH. 

689058 

66D162 

Calcd. from increase in decay rnte at 285 nm 751203 
in soln. contg. 2-PrOH and Hg(CN}z; used 
2k(HgCN +HgCN)=3.4x 109 Lmorl s-l. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH; see also [7610421. . 

P.b.k. in N20-satd. soln. contg. 2-PrOH. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH. 

761042 

761042 

730043 

78A165 

761042 

r.h.k. in N20-satd. soln. contg. 0.001 mol L-1 85A037 
103- and 0.1 mol L-1 2-PrOHand 1.0 mol 
L-'mf". 

D.k. in He-satd. soln. contg. In(IU) and 0.05 84AOO8 
mol L -I 2-PrOH; value obtained by computer 
fit. 

No In(H) fonned in soln. contg. 2-PrOH, 1 
mol L -I HCl04, 0.01 mol L -1 acetone and 
0.001 mol L -1 In(III). 

P.b.k. in N20-satd. soln. contg. 1.0 mol L-1 

2-PrOH. 

P.b.k. in N20-satd. soln. contg. 1.0 mol L-1 

2-PrOH. 

84AOO8 

85A160 

85A160 
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TABLE 16. I-Hydroxy-l-methylethyl -Continued 

!-.. ,,~====~===================================== 
:\ill): Reaction T (K) Method Comment 

1"'86 Hexachloroiridate(lV) ion 

(CH3)i:OH + IrC16
2- -> CH3COCH3 + 4.7 X 109 

H+ + IrC16
3-

4-6 295 p.r. 

• ",187 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl}porphinatomanganese(ll) ion 

(CH3)iOH + MnTMpyp4+ ->' 1.8 X 109 6.8 p.r. 
. [MnTMpypj·3+ + CH3COCH3 + H+ 

,6,188 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(II) ion 

(CH3)i:OH + MnTPPS4- -> 1.8 X 108 6.8 p.r. 
[MnTPPSrs- +CH3COCH3 + W 
(CH3hCO- + MnTPPS4- -> 8.4 x 108 12.4 p.r. 
[MnTPPSrs- + CH3COCH3 

J ii, ~89 5,10,15,20-Tetrakis{ 4-pyridyl)porphlnatomanganese(lll) ion 

. . (CH3hCOH +MIlTpyP+ .... MJiTpyP + 1.6 X 109 4.0, p.r. 
CH3COCH3 + W 6.8 

16.190 . 5.10.15,20-Tetrakis(1.methylpyridinium-4-yl)oorphinatomanaanese(llI) ion 

(CH3)2COH + MnTMpyp5+ -> 2.5 x 109 6.7- p.r. 
CH3COCH3 + W + MnTMpyp4+ 9.3 

1.4 X 109 3.1, p.r. 
6.8 

16.191 Aqua(hydroxy)tetrakis(l-methylpyridinium-4·yl)porphinatomanganese(llI) ion 

(CH3)2COH + (HzO)(OH)MnTMpyp4+ 1.6 x 109 8.9 p.r. 
-> (HzO)MnTMpyp4+ + CH3COCH3 + 
H20 

16.192 Bis{hydroxy)tetrakis(1-methylpyrldinium-4-yl)porphinatomanganese(1II) ion 

(CH3}zCO- + (OHhMnTMpyp3+ -> 2.3 X 109 11.9 p.r. 
(OH)MnTMpyp3+ + CH3COCH3 + OH- 2.2 x 109 12.4 

11.0 p.r. 

O.k. at 490 nm in N20-satd. soln .. contg. 2-
PrOH . 

Abs. changes in soln. contg. 2-PrOH. 

Abs. changes in soln. contg. 2-PrOH. 

Abs. changes in soln. contg. 2-PrOH. 

Abs. changes in soln. contg. 2-PrOH. 

O.k. at 465 nm, as well as p.b.k. at 440 nm. 

Abs. changes in soln .. cootg. 2-PIOH. 

Abs. changes in solo. contg. 2-PrOH. 

Abs. changes in soln. contg. 2-PrOH. 

P.b.k. in NiO-satd. soln. contg. 2-PrOH. 

16.193 5,10,15,zo-Tetrakis[4-(N,N,N-trimethylammonio)phenyl]porphinatomanganese(llI) ion 

(CH3)zCOH + MnTAPpS+ -> 2.7 x 109 6.7 p.r. D.k. at 465 nm, as well as p.b.k. at 440 nm. 
CH3COCH3 + H+ + MnTAPp4+ 

16.194a,a,a;,~-Tetrakis[2-(N-methyllsonicotinamido)phenyl]porphinatomanganese(lll) ion 

. (CH3hCOH + MnPppS+ -> CH3COCH1 1.5 X 109 7.0 p.r. D.k. at 465 run, as well as p.b.k. at 440 nm. 
+ W + MnPpp4+ . . 

16.195 5,10,15,20~Tetntkis(4-sulfonatophenyl)porpinnatomanganate(lll) ion 

(CH3hCOH + MnTPPS3- ~ MnTPPS4- 1.5 X 109 3.1, p.r. 
+ CH3COCH3 + W 6.8 

16.196' At},ua{hydroxy)tetrakis(4-sulfonatophenyl)porphinatomanganate(lll) ion 

(CH3}zCOH + (H20)(OH)MnTPPS4- ~ t7 x 109 8.9 p.r. 
(H20)MnTPPS4- + CH3COCH3 + H20 

16.197 Bis{hydroxy)tetrakis(4-sulfonatopheoyl)porphinatomanganate(lll) ion 

(CH3}zCO- + (OHhMnTPPS5- -> 1. 7 X 109 11.9. p.r. 
(OH)MnTPPSs- .+ CH3COCH3 + mf" 12.6 

11.0 p.r. -

16.198 Permanganate ion 

(CH3hCOH + Mn04- -> CH3COCH3 + 7.2 X 109 

w+MnOl- . .' . 
lOA 298 p.r. 

4.2 X 109 7.0 p.r. 

Abs. changes in soln. contg. 2-PrOH. 

Abs. changes in soln. contg. 2-PrOH. 

Abs. changes in soln. contg. 2-PrOH. 

P.b.k. in N20-satd. soln. contg. 2-PrOH. 

P.b.k. in N20-satd. soln. contg. 2-PrOH. 

O.k. at 545 nm in N20-satd. soln. contg. 2-
PrOH. 

Ref. 

82A041 

84A120 

84A120 

84A120 

84A120 

86A313 

84A120 

84A120 

84A120 

84A426 

86A313 

86A313 

84A120 

84A120 

84A120 

84A426 

89A354 

731104 

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 



806 NETA, GRODKOWSKI, AND ROSS 

TABLE 16. I-Hydroxy-I-methylethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

16.199 IS·Molybdodiphosphate ion(6-) 

(CH3hCOH + PZMOIS06Z 6- .... 
CH3COCH3 + HPZMOIS0626-

16.200 Azide ion 

(CH3hCOH + N3 - ~ 

16.201 Nitrous oxide 

(CH3}zCO- + NzO ~ 

16.202 Nitrate ion 

(CH3hCOH + N03- .... 

16.203 Nickel(l) ion 

(CH3hCOH + Ni+ ~ NiCOH(CH3h 

16.204 Nickel(ll) ion 

(CH3)2COH + Niz+ -> 

3.9 X 109 2 295 p.r. 

p.r. 

13.5 r-r. 

r-r. 

p.r. 

p.r. 

16.205 N-Methyl·S,10,IS,20·tetrakis(4-sulfonatophenyl)porphinatonickelate(ll) ion 

(CH3hCOH + Ni(N-Me)TPPS3- ~ 1.6 x 109 p.r. 
[Ni(N-Me)TPPSr4- + CH3COCH3 + W 

16.206 Tris(dimethylglyoximato)nickelate(lV) ion 

(CH3hCO- + [NiN(dmghf- ~ 1.7 x 109 

CH3COCH3 + [Niill(dmghJ3-

12.5 294 p.r. 

P.b.t. in NzO-satd. (2.5 x 10-2 mol L -I) soln. 82AI07 
contg. 0.5 mol L-1 2-PrOH and _10-4 mol 
L -I heteropolymolybdophosphate. 

D.k. of (CH3)zCOH unaffected by addn. of 
0.1 mol L-1 NaN3' 

82AOO5 

Estd. from G(acetone) based on an assumed 720167 
mecharusm and values tor competing 
reactions. 

Calcd. from G for destruction of N03 - in 80N062 
soln. contg. 0.1-0.2 mol L-I acetone, 0~2-0.4 
mol L -I 2-PrOH, 2.5 x 10-4 mol L-1 Ag+ and 
10-3 mol L-1 SDS assuining G(R) = 5.8 and 
2k(R + R) = 1.4 X 109 L morl S-l. 

D.t. at 300 nm (as well as p.b.k.) in soln. 741037 
contg. NiS04 and 2-PrOH. Value obtained 
by computer fit. 

Estd. from lack of increase in Ni+ in 0.1 mol 751027 
L-1 Ni2+ on addn. ofO.l mol L-1 2-PrOH. 

P.b.k. in NzO-satd. soln. contg. 2-PrOH. < 92G183 

P.b.k. in NzO-satd. soln. contg. 10% 2-PrOH. 85A354 

16.207 3,14-Dimethyl-4,7,10,13-tetraazahexadeca-3,13-diene-2,15-dione dioximatonickel(lV) ion 

(CH3hCOH + NiNL 2+ ~ CH3COCH3 2.7 X 109 2.5- 294 p.r. P.b.k. at 500 or 430 run in NzO-satd. soln. 85A354 
+ H+ + [NiillLt 3.7 contg. 10% 2-PrOH. 

16.208 Dioxoneptunium(Vl) ion 

(CH3}zCOH + Npol+ -> CH3COCH3 1.8 X 1010 

+W+Np02+ 

16.209 Hydrogen peroxide 

(CH3}zCOH + HzOz .... CH3COCH3 + 7 X 105 

HzO+'OH 

2.3 X 105 6.8 

1,1 

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 

p.r. 

p.r. 

chern. 

"{-r. 

photo 

C.k. in soln. contg. 0.5 mol L-I 2-PrOH, 3.2 x 94A345 
10-3 mol L-1 2,2'-bipyridine and 0.1 mol L-1 

HCI04; reI. to k«CH3hCOH + bpyW) = 7.4 
X 108 L morl S-I. 

C.k. in soln. contg. 0.5 mol L-1 2-PrOH, 1.9 x 94A345 
10-3 mol L -I l,lO-phenanthroline and 0.1 
mol L -I HCI04; reI. to k«CH3}zCOH + 
phenJ:i') = j x to? L mOlls 1. 

Est study in soln. contg. Ti(III), H20 Z and 2- 88D348 
PrOH. 

Estd. from obs. G(H20 2) in NzO-satd. soln. 870036 
contg. 2-PrOH. 

&r stuuy uf dr""t of [HzOz] on [R] in soln. 715227 
contg. 2-PrOH and acetone; used 2k(R + R) == 
l.4x 109 Lmol-I 8-1• 
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TABLE 16. I-Hydroxy-l-methylethyl Continued 

" •. ,"=#============================================ 
N~.'Reaction 

. 16,210 Hydroxide ion 

. (CH3}zCOH + 011 -lo (CH3}zCO- + 
H20 

Hi~211 . Oxigen 

7.5 x 109 

(CH3}zCOH + O2 -lo (CH3hC(OH)OO' 4.5 x 109 

16,212: 'Lead(l)ioos 

(CH3hCOH + Pb+ -lo PbC(CH3)zOW 1.1 x 109 

16;213' . Lead(lI) ions 

(CH3hCOH + Pb2+ -lo CH3COCH3 + 
Pb++W 

3.0x 104 

11-12 

-0.3 

5-6 

7 

T (K) Method Comment Ref . 

p.r. 

(I-r. 

p.r. 

p.r. 

p.r. 

p.r. 

Candy. changes in soln. contg. 1 mol L-1 80A323 
acetone, k,,= 1.4 x 106 Lmol'-! s-I ; kccalcd. 
from pK. = 12.00. 

Fsr Hnp. hrnarlenirtg in NzO-satd. soln. conti. 735065 
0.1 mol L-1 2-PrOH; k,,= 1.& x 106 Lmorl 

s-1 (PKa = 12.03). 

D.k. at 290-300 nm in air-satd. soln. contg. 1 741074 
mol L-1 2-PrOH and 0.5 mol L -1 HCI04. 

C.k. in N20/02 satd. soln. contg. 0,1 mol L-I 710618 
2-PrOH and p-nitroacetophenone; reL to 
k«CH3hCHOH + PNAP) = 3.8 x 109 L mOrl 
S-I. 

C.k. in N30JO., satd. soln. contll!. 0.1 mol L-1 690522 
2-PrOH and ferricyanide; reI. to 
k«CH3hCHOH + Fe(CN)63-) = 4.7 x 109 L 
morl s-I. 

D.k. at 300 run (Pb~ in soln. contg. 5 x 10-4 761170 
mol L-1 Pb2+ and 0.05 mol L-1 2-PrOH 
Irnowing initi"l [R] anrl [ph"1: cor. for R + R: 
Pb+ is formed initially by eaq- + Pb2+. 

P.b.k. at 300 nm in 1 molL-1 2-PrOH and 1 761170 
mol L-1 Pb2+ during 100 j.LS after pulse. 

16,214-·. 5,10,15,2~Tetrakis(1·methylprrtdinium-4.yl)porphinatolead(ll) ion 

(CH3hCOH + PbTMpyP""" -lo 2.U x 109 7 
CH3COCH3 + W ..: [PbTMpyPj·3+ 

lUIS" Hexahydroxyplumbate(lV) ion 

(CH3hCO- + Pb(OH)l- ... 
CH3COCH3 + Pb(OH)4 - + 2 Olf" 

160216 Palladium(lI) ion 

(CH3hCOH + ru2+ --> PdCOH(CH3h + 
--> Pd+ + W + CH3COCH3 

. t6.217 T!;>tralUlUllinepolllldium(lJ) .ion 

(CH3hCOH + Pd(NH3)l+ -lo 

CH)COCH3 + W + Pd(1) 

1.3 x 109 

1.4 x 107 

1.7 X 107 

16.218 DicbJorobis(e~ylenediamine)platinum(lV) ion 

(CH3hCOH+ Pt(enhOl+ -->redn. 8.1 x lOS 

16.219 Dioxoplutonium(V1) ion 

(CH3hCOH + Puol+ --> CH3COCH3 + 1.6 x 1010 

H++Pu°2+ 

a1k. 

0 

0 

7 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. in N20-:;l1lu. ;solo. coulg. 1 mol L-1 2-. 86A138 
PrOH. 

P.b.k. in soIn. contg. 0.1 mol L 1 acetone. 90A09:l 

P.b.k. at 290 run in soln. contg. 0.1-1 mol L-1 94A518 
2-PrOH and (5-30) x 10-5 mol L-1 Pd2+ and 1 
mol L-1 HCI04• 

P.b.l<. at 290 nm in soln. contg. 2-PrOH and 94A210 
(5-30) x 10-5 mol L-I Pd2+ and 1 mol L-1 

HCI04• . 

P.b.k. in Ar-satd. soln. contg. 0.3 mol L-1 2- 92A179 
PrOH.2 x 10-4 mol L -1 Pd(NH3h02 and 
poly(ethyleneimine). 

P.b.l<. at 260-340 nm in soln. contg. 2 mol 
L-1 2-PrOH. 

751188 

C.k. in soln. oontg. 0.5 mol L-1 2-PrOH, 1.9 x 94A345 
10-3 mol L-1 1,IO-phenanthroline and 0.1 
mol L-I HCl04; reI. tOk«CHi)zCOH + 
phenH+)=3x 109 Lmol-I 5- • 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1096 
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TAllLE 16. I-Hydroxy-l-methylethyl Continued 

No. Reaclion k pH T (K) Method Comment Ref. 
(Lmol 1 s 1) 

16.219 Dioxoplutoniwn(VI) ion - Continued 

1.5 x 1010 

16.220 Bis(2,2'-bipyridine)rhodiwn(II) ion 

(CH3hCOH + Rh(bpYh 2+ -> Rh(bpyh + 2 x 109 

+ CH3COCH3 + H+ 

16.221 Bis(2,2' -bipyridine)dihydroxyrhodiwn(lm ion 

(CH3hCOH + Rh(bpYh(OH)~ + -> 2.4 X 108 

Ctl3COCtl3 +.Ii' + Kh(bPYh-' 

(CH3h CO- + Rh(bPYMOH}z + --+ 

Rh(bpYh2+ + CH3COCH3 + H+ 

16.222 Tris(2,2'-bipyridine)rhodiwn(lll) ion 

(CH3hCOH + Rh(bpy)l+ -> 2.3 x 109 

CH3COCH3 + H+ + Rh(bpy)l+ 

16.223 Tris(I,10-phenanthroline)rhodiwn(lll) ion 

(CH3)iOH + Rh(phen)l+ -> 3.2 x 109 

C'H3C'OC'H3 + H+ + Rh(Jihenh2+ 

p.r. 

p.r. 

8.8 298 p.r. 

12 p.r. 

298 p.r. 

1-10 p.r. 

7 0 p.r. 

-7 p.r. 

16.224 Dihydroxy-5,10,15,20-tetrakis(4-sulfonatophenyI)porphinerhodate(llI) ion 

(CH3)zCO- + RhTPPS(OHh5- --+ 5.7 x 108 13 p.r. 
RhTPPS(OHh 6- + CH3COCH3 

16.225 Hexaamminerutheniwn(II) ion 

(CH3)zCOH + Ru(NH3)i+ + H+ -> 6.3 X 106 acid 0.1 298 chern. 
2-PrOH + Ru(NH3)63+ 

16.226 Pentaammine(pyridine)rutheniwn(lI) ion 

(Ctl3)i:utl + KU(Ntl3)S(pyf" + tl' -> 1.';1 X 106 aC1(1 0.1 :l';l1S chern. 
2-PrOH + Ru(NH3)s(Py)3+ 

16.227 Pentaammine(3-chloropyridine)rutheniwn(II) ion 

(CH3hCOH + Ru(NH3)s(3-Clpy)2+ + 1.1 X 106 acid 0.1 298 chern. 
H+ -> 2-PrOH + Ru(NH3)s(3-Clpy)3+ 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

C.k. in soln. contg. 0.5 mol L-12·I\OH, 3.2 x 94A345 
10-3 mol L-1 2,2'-bipyridine and 0.1 mol L-I 

HC104', ret to k«CH3)i:OH + bpyH+):. 7.4 
x 108 Lmorl 8-1• 

P.b.k. at 360 nm; estd. from increase in obs. 83A046 
rate constant with increasing dose per pulse 
in suln. cuntg. RhJTT(bpyh. 

P.b.k. at 360 nm. 83A046 

P.b.k. at 360 nm. 83A046 

P.b.k. at 360 nm; Ea = 15.5 kJ mol-I; studied 83A046 
at 278-348 K. 

P.b.k. at 270 nm and 485 nm as well as d.k. at 81A134 
320 and 350 nm in Ar-satd. or N20-satd. 
soln. contg. 0.1 mol L-1 2-PrOH. 

P.b.k. 741167 

P.b.k. at 365 nm in N20-satd. soln. contg. 
0.'25 mol e l 2-PrOH 

80A227 

Abs. changes in N20-satd. soln. contg. 1 mol 85A114 
L-1 2-PrOH. 

D.k. at 311 nm in soln. contg. 87A498 
CrCH(CH3hOH2+, 1 mol L-1 2-PrOH and 
0.003-0.1 mol L-I H+; acid-dependent k = 
1.35 X 108 L2 mol-2 5-1; k calcd. using 
k«CH3hCOH + C~+) 5.1 X 107 L morl s-I 
allll k fUI hUHlulysis uf CrC(CH3)zOH'''' = 
0.127 s-I. 

U.k. at 311 nm in soln. contg. 87A498 

CrCH(CH3hOHZ+, 1 mol L-1 2-PrOH and 
0.003-0.1 mol L -I H+; acid·dependent k = 
2.05 X 107 L2 mo!-2 S-I; k calcd. using 
k«CH3hCOH + C~+) = 5.1 X 107 L mol-I s-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.1275-1. 

D.k. in soln. contg. CrCH(CH3hOHZ+, 1 mol 
L-I 2·PrOH and 0.001-0.1 mol L-I H+; acid-

87A498 

dependent k = 1.95 X 107 L2 mol-Z s-I; k 
calcd. using k«CH3hCOH + CcZT

) = 5.1 x 
107 L mol-I s-I and k for homolysis of 
CrC(CH3h OH2+ = 0.127 5-1• 
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TABLE 16. I.Hydroxy.l.methylethyl - Continued 

No. Reaction l' V;'.) Method Comment Ref. 

16.228 Pentaammine(4-methylpyridine)ruthenium(D) ion 

. (CH3hCOH + Ril(NH3)S(4-Mepy)z+ + 2.4 x 106 acid 0.1 298 chern. D.k. at 311 nm insoln, contg. 87A498 
W .... 2-PtOH+ Ru(NH3)s(4-Mepy)3+ CrCH(CH3)10H2+,1 mol L- I 2-PtOH and 

0.01 mol L- H+; k calcd. using 
k«CH3)zCOH + cr+) = 5.1 X 107 L mol-! S-I 
and k for homolysis of CrC(CH3hOHz+ = 
0.127 S-I. 

16.2.29 Pentaammine(4·tert-butylpyridine)ruthenium(ll) ion 

(CH3hCOH+ . 2.7 x 106 acid 0.1 298 chern. D.k. at 311 nm in soln. contg. 87A498 
RU(NH3)s(4-(CH3hCpy)2+ + W .... CrCH(C~hOH2+, 1 mol L-1 2-PtOHand 
2·PtOH + RU(NH3)s(4-(CH3hCpy)3+ 0.01 mol L-1 W; k calcd. using 

k«CH3)zCOH + cc2+) = 5.1 x 107 Lmol-I s-\ 

and·k for homolysis of CrC(CH3hOH2+ = 
I . 

0.127 s- . 

16~3() p.,nt,,,,:mmin.,(4_dhn.,thylsunlnopyridinp) .. ,,thenitnn(11) inn 

(CH3)zCOH + Ru(NH3)5(4-Me2Npy)2+ 5.6 X 106 acid 0.1 298 chern. D.k. at 311 nm in soln. contg. 87A498 
+ H+ .... 2-PtOH + CrCH(CH3hOH2+,1 mol L-I 2-PtOH and 
Ru(NH3)s(4-MezNpy)3+ 0.0002 mol L -I W; k calcd. using 

k«CH3hCOH + C~+) = 5.1 X 107 Lmol-I S-I 

and k for homolysis of CrC(CH3hOH2+ = 
0.127 s-l, .. 

16.231 Tris(2,2'·bipyridine)ruthemu:m(II} ion 

(CH3hCO- + RU(bpyh2+ .... 7.5x.I09 12.7 p.r. P.b.k. at 510 nm in soln. oontg. 2-PtOH and 93A299 
CH3COCH3 + Ru(bPY)3 + acetone; no reaction obs. at pH 7. 

3.1 X 109 13 0.1 p,r, P.b,k. at 510 nm in N10-satd. soln. contg. 2· 91A218 
PtOH. 

4.9 X 109 11-13 p,r. P.b,k. 78A068 

(CH3}zCOH + Ru(bpY)3z+ .... <106 7 p,r. No reduction obs. 78A068 

16.232 Tris(2,2'-bipyrazine)ruthenium(ll) ion 

(CH3hCOH + RU(bpzh 2+ .... 3.5 x to9 7-11 p.r. Ar-purged orN20-satd. soln. contg. 2-PrOH. 86A422 
CH3COCH3 + RU(bpzh + + H+ 

16.233 Tris(I,10-phenantbrolhie)ruthenium(ll) ion 

(CH3hCO- + Ru(phenhz+ .... 3.7 x to9 13 p.r. P.b.k. in NzO·satd. soln. contg. 0.25 mol L-1 80A227 
CHlCcicH; + Ru(phenh + 2-PtOH. 

(CH3hCOH + Ru(phe~h 2+ ~ 8x1Q8 p.r. P.b.k. in Ar-satd. soln. 80A227 

16..234 Hexaammineruthenium(lll) ion 

(CH3hCOH + RutNH3)l+ .... 9.2 X 108 5-6 p.r. D.k. in NzO-satd. soln. contg, 0.01 mol L 1 nAOl8 
2-PtOH; e-transfer. 

16..235 Pentaammine(chloro)rutheDtum(Ill) ion 

(CH3hCOH + Ru(NH3)jC12+ -> 1.3.x to9 3.5-4 p.r. D.k. in NzO-satd. soln. contg, 0.5-1 mol L- i 771100 
2-propanol. 

16.2.36 Pentaammine(nitroso)ruthenium(lll) ion 

(CH3hCOH + Ru(NH3)jN03+ -> 5.5 X 108 5.0 p,r. P.b.k. at 280 nm in NzO-satd, soln. contg. 0.5 751049 
Ru(NH3)sNOz+ + CH3COCH3 + W mol L-1 2-PtOH. 

16..237 Hydrogen sulfide 

(CH3hCOH + HzS .... HzScOH(CH3h 6 p.l'; Effect of [H2S] on p.b,k, at 380 nm; k(adduct 670262 
.... 2-PtOH + • SH) = 8.6 x to5 s-I. 

16.2.38 SullUr dioxide 

(CH3hCOH + SOz .... CH3COCH3 + H+ 2.1 X 109 acid p.r. C.k.; obs. formn. of 2-S03AQ'o- at 400 nm; 87A083 
+S02'- reI. to k«CH3hCOH + 2-S03AQJ = 3.1 x 

109 Lmol-! s-l. 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 
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TABLE 16. I-Hydroxy-l-methylethyl Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-1 s-~) 

16.239 Peroxodisulfate ion 
• 2 

9 X 105 273 Oerived from product anal. in soln. contg. 88G043 (CH3hCOH + S208 - --+ CH3COCH3 + y-r. 
W + S04'- + sol- peroxodisulfate and 2-PrOH by computer 

simulation. 

7.1 x 105 -293 chern. Esrstudy in soln. contg. 0.008 mol L-I 84D04" 
Ti(III), 0.01 mol L -1 H20 2, (0-0.025) mol L-I 

S2082- and -0.01 mol L-1 2-PrOH. 

16.240 Hydrogen peroxomonosulfate ion 

(CH3)i:OH + HS05 - --+ 3.0 X 106 chern. Esr study in soln. contg. Ti(III) sulfate, H20 2, 900226 
HS05 - and 2-PrOH. 

16.241 5,10,15,20.Tetrakis(4'pyridyl)porphinatoantimony(V) ion 

(CH3hCOH + SbTpyp3+ --+ CH3COCH3 1.8 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-I 2- 86A138 
+ H+ + [SbTpyprz+ PrOH. 

16.242 Tcchnctatc(VIl) ion 

(CH3hCOH + TC04 ..... Tcol- + 7x 108 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH, or 89A016 
CH3COCH3 +W He-satd. soln. contg. acetone and 2-PrOH 

16.243 . Tltantum(IIl) Ions 

(CH?hCOH + Ti3+ + H20 ..... 2-PrOH + 2.1 x 106 2.8 0.1 298 chern. O.k. at 311 nm in soln. contg. 87A379 
TiO ++H+ 3.1 x 105 1.1 CrC(CH3hOH2+ and [H1 = 0.0015-0.085 

mol L-I; used k«CH~)?COH + C~+) = 5.1 X 

107 L mol-l S-I and k for homolysis of 
CrC(CH~hOH2+ = 0.127 S-I; k = 3.6 X 105 + 
1.8 x 10 l[Hi + 25/[Hi2]/l + 7.3 x 
1O-3/[Hi. 

16.244 Oxotitanium(lV) ion 

(CH3)~COH + Ti02+ --+ CH3COCH3 + 1.1 X 106 1.1- 1.0 298 chern. C.k. in soln. contg. CrC(CH3hOH2+, 1 mol 87A379 
TiOH + 1.5 L-l 2-PrOH and 0.03-0.08 mol L-I H+; reI. to 

k«CH3hCOH + CO(NH3)63+)::: 4.1 X 105 L 
mol-l s-l. 

16.245 Thallium(I) ion 

(CH3hCO- + TI+ --+ TIO + CH3COCH3 7.1 X 109 11-12 0.006 p.r. P.b.k. at 325, 420 and 450 nm in soln. contg. 
acetone and T1+ and [OHl < 10-2 mol L-l. 

89COOI 

3.0x 109 13 p.r. P.b.k. at 420 nm in soln. contg. 0.1 mol L-I 80A123 
2-PrOH and 1 x 10-4 mol L-I T1+; no 
reaction obs. in neutral or acid soln. See also 
[79G191]. 

16.246 DithaJlium monocation 

(CH3hCOH + TI2 + + H+ ..... 2-PrOH + 3.0x 109 6 p.r. Calcd. from d.k. at 420 nm. and candy. 80AI23 
TI+ +TI+ changes in soln. contg. alcohol and T1+ 

assuming values for 2k(T12 + + Tl2 +), k(T12 + + 
HzOz) and 2k(R + R). 

16.247 Uranium(lll) ion 

(CH1hCOH + U3+ --+ S;1 X 107 0.3 p.r. O.k. at 350 nm in He-satd. soln. contg. 0.5 
mol L -I HCI04 and 0.1-1 mol L-1 2-PrOH. 

85A122 

16.248 Uranyl(Vl) ion 

(CH3hCOH + uol+ ..... CH3COCH3 + 1.1 X 108 p.r. O.k. at 310 nm in N20-satd. soln. contg. I 89A327 
H+ + U02+ mol L-I 2-PrOH and (5-15) x 10-5 mol L-I 

uranyl sulfate. 

4.1 x 107 295 p.r. O.k. at 340 nm in soln. contg. (2.7-5.2) x 86G099 
10-3 mol L-I uranyl sulfate and 1 mol L-I 2-
PrOH. 
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TABLE 16. I-HydroxY-I-methylethyl Continued 

~4(1.· Reaction I T (K) Method Comment Ref. 

16.249 Uranium (VI) 

(CH3hCOH + lj(Vl) -jo 

IUSO Vanadium(Il) ion 

(CH3hCOH + yZ+ + W -jo 2-PrOH + 
V3+ 

2.4 x 109 

2.1 X 105 

p.r. 

-1 298 chern. 

IM!I 5,lO,IS,20·Tetrakis(l.methylpyridinimn·4-yl)porphinato(oxo)vanadium(lV) ion 

(CH3hCOH + YOTMpyp4+ -jo 1.6 x 109 7 p.r. 
YOTMpyp3+ + W + qi3COCH3 

16.252 5,10,15,20· Tetrakis(4.sulfoDlitophenyl)porphinato(oxo)vanadium(lV) ion 

(CH3hCOH + VOTPPS"- .... 4.2 x 108 7 p.r. 
VOTPpg5- + CH3COCH3 

lUS3 12·Tungstoferrateion(5·) 

(CH3hCOH+ FeW120 4O'--I­
CH3COCH3 + W + FeW120 406-

. 16.254 l:2·Tungstate ion(6-), dihydrogen 

.(CH3hCOH + H2WI204Q6---> 
CH3COCH3 + W + H2 W 120407-

16.255 12~TungstophOsphate ion(3~) 

(CH3hCOH + PW12ci403- .... 

CH3COCH3 +W +PWI20 40 4-

·16.256 Diphosphooctadecatungstate iOn(C1·) 
'. 6 (CH3)zCOH+P:i:W lS0 62 --> 

CH3COCH3 +W +P2WI80627-

)(;;lS7 U-Tungstosilicntc ion{4-) . 

(CH3)iOH + SiW 12°404- -> . 

CH3COCH3 + W + SiW120405-

HI.258 Zinc(I) ion 

(CH3hCOH + Zn+ + H+ -> Zn2+ + 
2-PrOH 

16.259 Zinc(ll) ion 

(CH3hCOH + Zn2+ --> 

2.6 X 109 

7.6x 109 

5.3 X 109 

1.3 X 109 

<106 

16.260 5,lO,IS,20· TetraphenylporpWnatozinc(Il) 

(CH3hCOH + ZnTPP -+ CH3COCH3 + -1 X 108 

W+[ZnTPpr 

5-6 p.r. 

5-6 p.r. 

-1 p.r. 

-1 p.r. 

2 p.r. 

5-6 p.r. 

-3,7 295 p.r. 

p.r. 

'1 p.r. 

Abs. changes in soln. contg. 0.1 mol L-1 

H2S04, 

94'l1J77 

D.k. at 311 nm in soIn. contg. 83A237 
CrC(CH3hOHz+, cr2+ and to mol L-1 2-
I'tOH; k ·calcd.using k({CH3)i:OII + c2~ = 

5.1 x 107 J,. mol-1 s-1 and k for homolysis of 
CrC(CH3hOH2+, ; k = 3.6 X 104 L mol-1 S-l 

in DzO. 

Abs. changes in Nrsatd. buffered soln .. 
contg. 10-4 mol L -I metalloporphyrin and 
2'10 2-PIOH. 

Abs. changes in N2"satd. buffered soIn. 
contg. 10-4 mol 1:"1 metalloporphyrin and 
2%2-PrOH. 

S7A097 

87A097 

P.b.k. at 650 nm in N20-satd. soln. contg. 2- 82A271 
PrOH . 

P.b.k. at 650 nm in N20-satd. soln. contg. 2- 82A271 
PrOH. 

P.b.k. at 740 nm in Ar-satd. soln. contg. 0.1 94A454 
mol L -I H2S04, 0.13 mol L -I 2-PrOH and 
(1-100) x 10-4 mol L-1 NazHPWIZ040' 

P.b.k. at 650 nm in N20-satd. soln. contg.2- 82A271 
PrOH and HCI04• 

l:'.b.k. in N2U·satd. (2.:; x 10 2 mol L-1) soln.KlAIU7 
contg. 0.5 mol L -I 2·PrOH and -10-4 mol 
L-1 heteropolytungstophosphate. 

P.b.k. at 650 nm in NzO-satd. soln. contg. 2- 82A27! 
PrOH. 

Calcd. from d.k. at 310 nm (Zn~ in soIn. 771011 
contg. 2-PrOH and ZnS04 using k(Zn+ + Zn+) 
= 4.5 X 108 L mol-I S-l. 

Estd. from lack ofincrease in Zn+ in 2-PrOH. 751027 

D.k. at -475 nm as well as p.b.k. at -100 nm 32N150 
(radical anion) in micellar soln. contg. 2% 
Triton X-tOO. 
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TABLE 16. I-Hydroxy-l-methYlethyl - Continued 

No. Reaction k pH I T (K) Method Comment Ref. 
(L mol-Is-I) 

16.261 Tetraphenylporphinatozinc(ll), triplet state 

(CH3)i:OH + 3(ZnTPP)* -> 2.0 x 109 7 p.r. 
CH3COCH3 + W + [ZnTPpr-

16.262 5,10,15,20.Tetrakis.4.(N,N,N.trimethylammonio)phenylporphinezinc(ll) ion 

(CH3hCO- + ZnTAPp4+ ..... CH3COCH3 3.5 X 109 13 p.r. 
'" [ZnTAPP],3+ 

(CH3hCOH + ZnTAPp4+ ..... 2.4 x 108 8 p.r. 
CH3COCH3 + W + [ZnTAPP],3+ 

16.263 5,lO,15,20-Tctrakis[1-(3-sulfonatopropyl)pyridinium-4-yl)porphinatozinc(11) 

(CH3)i:OH + ZnTZP ..... CH3COCH3 + 8.6 X 108 7 p.r. 
[ZnTZP],-+W 

(CH3hCO- '" Zn'IZP ..... CH3COCH3 + 1.7 X 109 12 
[ZnTZPr-

16.264 5,10,15,20.Tetrakis(l.methylpyridinium.4.yl)porphinatozinc(ll) ion 

(CH3hCOH + ZnTMpyp4+ ..... 2.3 x 109 7 
CH3COCH3 + [ZnTMpypr3+ + W 

(CH3hCO- + ZnTMpyp4+ ..... 
CH3COCH3 + (ZnTMpyp],3+ 

2.3 X 109 

6.7 x 109 

8 

13 

p.r. 

p.r. 

p.r. 

p.r. 

16.265 5,lO,15,20.Tetrakis(l.methylpyridinium.4.yl)porphinatozinc(ll) lon, triplet state 

(CH3hCOH + \ZnTMpyp4+) * ..... ~101O 7 p.r. 
CH3COCH3 + H+ + [ZnTMpyp],3+ 

16.266 5,10,15,20·Tetrakis(4·sulfonatophenyl)porphinatozlncate(ll) ion 

(CH3hCO- + ZnTPPS4- ..... CH3COCH3 1.0 X 109 13 
+ [ZnTPPSrS-

(CH3hCOH + ZnTPPS4- ..... 
CH3COCH3 + Ht- + [ZnTPPSr"-

7, 
11-12 

8 

p.r. 

p.r. 

p.r. 

16.267 S,10,15,20.Tetrakis(4.sulfonatophenyl)porphinatozincate(ll) ion, triplet state 

(CH3)2COH + 3(ZnTPPS4, * ..... -3 X 109 7, p.r. 
CH3COCH3 + H+ + [ZnTPPSr5- 11-12 

16.268 Tetrakis-N-methyl-2,3-pyridinoporphyrazinezinc(ll) ion 

(CH3)2COH + ZnTMFz4+ ..... 5.5 X 109 7 
CH3COCH3 + H+ + [ZnTMFzr 3+ 

16.269 Zinc(ll) hematoporphyrin 

(CH3hCO- + ZnHP ..... CH3COCH3 + 
[ZnHPr-

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 

13.0 

p.r. 

p.r. 

Ahs. changes in N20-satd. micellar soln. 82NI50 
contg. 2% Triton X-l00, 1.3 mol L-I 2-PrOH 
and 10-3 mol L-1 phosphate buffer; 15% 
triplet produced by photolysis at 532 nm. 

P.b.k. (radical anion), as well as d.k., in 
N20-slltrl soln r.ontg 2-FrOH. 

P.b.k. (radical anion), as well as d.k., in 
N20-satd. soln. contg. 2-PrOH. 

P.h.k. in soln. contg. 0.1 mol L-1 2-PrOH; 
slow grow-in follows fast eaq - reaction. 

P.b.k: in ~oln. contg. 0.1 mol L-1 2-PrOH: 
slow grow-in follows fast eaq - reaction. 

81A317 

81A317 

83C026 

83C026 

P.b.k. at 470 nm in N20-satd. soln. contg. 5 x 84A046 
10-5 mol L-I porphyrin, 10-3 mol L-1 

phosphate buffer, and 0.3 mol L-1 2-PrOH. 

P.h.k. (radical anion), as well as d.k., in 
N2U-satd. soln. contg. 2-l'rUH. 

P.b.k. (radical anion), as well as d.k., in 
N20-satd. soln. contg. 2-PrOH. 

81A317 

81A317 

D.k. (triplet) and p.b.k. (radical anion) at 470 84A046 
nm in NzO-satd. soln. contg. 5 x 10-5 mol 
L-1 porphyrin, 10-3 mol L-1 phosphate 
buffer, and 0.3 mol L-1 2-PcOH. Triplet 
excited by laser pulse at 590 nm. 

P.h.k. (radical anion), as well as d.k., in 
N20-satd. soln. contg. 2-PrOH. 

P.h.k. at 450 and 690 nm in N20-satd. soln. 
contg. 0.25 mol L -1 2-Pr()H and 1U 3 mol 
L-1 phosphate. 

P.h.k. (radical anion), as well as d.k., in 
N20-satd. soln. contg. 2-PrOH. 

81A317 

82A279 

81A317 

P.b.k. at 450 and 690 nm in NzO-satd. soln. 82A279 
contg. 0.25 mol L-1 2-PrOH and 10-3 mol 
L-1 phosphate buffer; -85% of radicals react 
with triplet (30% of the ZnTPPS is converted 
to triplet by photolysis). 

P.h.k. at 550 nm in N20-satd. phosphate 
buffered soln. contg. 10% 2-PrOH. 

P.b.k. at 600-650 nm in NzO-satd. soln. 
contg. 1 mol L-1 2-PrOH. 

86B153 

741040 
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TABLE 16. I-Hydroxy-l-methylethyl Continued 

;,;.======================================== 
No. Reaction 

.,6.270 Acetophenone 

(CH3)i:o- + C6HsCPCH3 -+ 

CH3COCH3 + C6HsCO-CH3 

16.271 3.Acetylpyridine, conjugate acid 

(CH3hCOH + 3-pyH+COCH3 -+ 
electron transfer 

16.272 Acridine 

(CH3hCOH + Ac -+ 

(CH3hCO- + Ac 4 CH3COCH3 + Ac'-

16.273' Acridinium 

(CH3hCOH +AcW -+ CH3COCH3 + 
W+AcH' . 

9x 108 13 

7.8 x 108 12 

8.6 x 109 0.6 

-3x 108 7-9 

3.0x 108 7.6 

3x 109 13 

3.3 x 109 4 

3.7 x 109 2.0 

i T (K) Method Comment . Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r, 

p.r. 

p.r. 

p,r, 

P.b.k. at 440 nm in N20-satd. soln. contg. 1 
mol L-1 2-PrOH; pH dependent, k 
extrapolated to pH 14. 

P.b.k. at 440 nm in deaerated soIn. contg. 
acetophenone and excess acetone. 

P.b.k.; no e-transfer in neutral soin.; pK.:: 
4.9. 

730122 

670729 

7410119 

P.b.k. in N20-satd. soln. contg. 2~P:tOH; SO% 79A30S 
addn., 50% redn. 

P.b.k. in N20-satd. soln. contg. 2-PrOH; 
-'10% ,,-transfer. 

P.b.k. in N20-satd. soln. contg. 2-PrOH. 

P.b.k, in N20-satd. soln. contg. 2-PrOH. 

P.b.k. in N20-satd. soln. contg. 2-PrOH; 
-90% e-transfer. 

741127 

79A305 

79A305 

741127 

16.274 Nl.(AcidinyJ).~.methYlsulfonyl.2.dimethylamlnocyclobexa.2.s.diene·l',4'·diimine 

(CH3hCOH + diAQDI 4 CH3COCH3 4 X 109 p,r. Abs. changes in N2-satd. soln. contg. 2-PrOH. 88A125 
T IP T diAQDI' 

16.275 Nl.(Acridinyl)-~.methYlsulfonyl.2"methoxycyclohexa.2.s.diene-l',4'.diimine 
(CH3hCOH + mAQDI -+ CH3COCH3 :"3 X 109 p.r. Abs. changes in N2-satd. soln. contg. 2-PrOH. 88A125 
+W+mAQDI' 

16.276. AcryJamide 

(CH3hCOH + H2C=CHCONH2 -+ . 4.1 X 107 

addn. 

16.277 Acrylate ion 

(CH3hCOH + CHz=CHCOz - -+ addn. 3.2 x 100 

16.278 Adenine, conjugate acid 

(CH3hCOH + AH2 + -+ addn. 1.2 x 108 

16.279 Adenosine 

(CH3)2COH + AH -+ electron transfer 4.7 X 107 

<106 

16.280 . Adenosine anion 

(CH3hCO- + A - + H20 -+ [AHr + 107 

Olr + CH3COCH, 

<106 

2-5 

-9 

0.4 

2,2 
7.0 

13 

13.6 

p.r. 

chern, 

C.k. in NzO-satd. soln. contg. 2-PrOH aild 78A322 
Cu2+; reI. to k«CH3hCOH + eu2+) = 5.2 x 
107 L mol-l s-I, 

Esr study in soln, contg. 1.67 x 10-:) mol L -1 YJD2bj 
Ti(In), 1.67 x 10-3 mol L-l H20 2 and 2-
PrOH; caIcd. using2k(R + R) = 1.4 'X 109 L 
mol- l S-I, 

p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. 2-PrOH. 

p.r. P,b.k. in N20-satd. soln, contg. 1-2 mol L-1 751060 
2-PrOH; pK, = 3.6, 12.4, 

293 p.r. 

p,r, 

P.b.k. at 355 nm in de aerated soln. contg, 0.1 92A037 
mol e l 2-PrOH 

P.b.k. in N20-satd,soln. contg, 1-2 mol L-1 751060 
2-PrOH. 
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TABLE 16. I-Hydroxy.l-methylethyl - Continued 

No. Reaction 

16.281 I.Amino-9,10-anthraquinone 

(CH3hCOH+ l-AQ(NH2)--> 

CH3COCH3 + W + I-AQ'(NHi)-
3.0X 109 

3.2x 109 

2.8 x 109 

16.282 4-Aminocarbonylpyridinioacetate ion 

(CH3hCOH + 4-NHzCOpy+CH2C02 - 3.5 X 109 

--> CH3COCH3 + H+ + 4.1 X 109 

[ 4-NHzCOpyCH2C02r-
16.283 l-Amino-4.hYdroxy-9,10-anthraquinone 

(CH3hCOH + l,4-AQ(NHz)(OH) --> 1.6 x 109 

[l,4·AQ(NH,)(OH)r- + CH3COCH3 + 
H+ 

16.284 2-Amino-5-nitrothiazole 

(CH3hCCOH + NX -+ NX'- + 
CH3COCH3 + H+ 

2.0 
8.0 
12 

1 
4.5-
5.5 

8.8 

-7 

16.285 2-[(3·Amlnopropyl)amino]ethaneperthiol, conjugate acid 
• 9 

(CH3hCOH + 2.5 x 10 4.5 
HSS(CH2hNH(CHzhNH3 + --> 2-PrOH -2.4 x 108 -7 
+ 'SS(CHzhNH(CH2)3NH3 + 

2.3 X 109 4.5 

16.286 2-[(3-Aminopropyl)amino]ethanethiol, conjugate acid 

(CH3hCOH + 2.5 x 108 4.5, 
HSCH2CH2NH(CH2)3NH3 + --> 2-PrOH -7 
+ 'S(CH2)zNH(CH2hNH2 

(CH3hCOH + 2 x 108 7 
-S(CH2hNH(CH2)3NH3 + --> 2-PrOH + 
• S(CH2hNH(CH2hNH2 

16.287 4-Aminopyrimldine 

(CH3)zCOH + 4-AmPm -+ 

16.288 9,10·Antbraquinone 

(CH3)zCOH + AQ -+ CH3COCH3 + H+ 
+ [AQr 

2.7 X 109 

1.8 X 109 

1.6 X 109 

1.6 X 109 

16.289 9,IO-Anthraquinone-2,6-disulfonate ion 

0.8-
13.0 

2.0 
8.0 
12 

7.0 

(CH3hCOH + 2,6-diS03AQ2- ..... 4.6 X 109 7.0 
CH3COCH3 + W + [2,6-diS03AQr3-

16.290 9,10-Anthraquinone-2·sulfonate ion 

(CH3hCOH + 2-S03AQ- -+ 3.1 x 109 acid 
[2-S03AQr2- + CH3COCH3 + W 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

T(K) Method Comment Ref. 

p.r. 

295 p.r. 

p.r. 

p.r. 

293 p.r. 

293 p.r. 

293 p.r. 

p.I. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

f.b.k. at >600 nm in Nrsatd. soln. contg. 5 94A267 
mol L-12-PrOH and 1 mol L-I acetone; pK. 
of semiquinone = 5.8, > 14. 

P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 

2-PrOH. 

P.b.k. at >640 nm in N2-satd. soln. soln. 
contg. 5 mol L-1 2_PrOH linn 1 mol L-1 

acetone. 

P.h.k. 

P.b.k. at 374 nm in NzO-satd. soln. contg. 0.2 
mol L -I 2-PrOH, 0.001 mol L -I phosphate 
buffer and (0.25-1.75) x 10-3 mol L -12_(3_ 
aminopropylamino)ethaneperthiol; pK. = 
6.2; basic form un'rcactivc. 

83B029 

92A416 

761075 

94A328 
94A061 

C.k. in N20-satd. soln. contg. 0.1 mol L-1 2- 94A328 
PrOH, 0.001 mol L-1 phosphate buffer, 
methyl viologen and 2-(3-
aminopr0pYlamino)ethaneperthiol; reI. to 
k«CH3)2COH + My2+) = 2.6 X 109 L mol-1 

s-I; kr = 3.8 X 103 L mol-I 8-1. 

C.k. in N20-satd. soln. contg. 0.1 mol L-I 2- 94A328 
PrOH,O.OOl mol L -I phosphate buffer, 94A061 
methyl viologen and 2-(3-
aminopropylamino)ethanethiol; pK. = 7.6; 
basic form unreactive; reI. to k«CH3hCOH + 
My2+) = 2.6 X 109 L mol-I 8-1; kr = 1.4 X 104 

Lmol-I S-I. 

P.b.k.; monitored formation ofthiyl radicals 84A411 
by their reaction with ABTSz-; pK. = 7.3. 

No e-transfer obs. 771034 

P.b.k. at >600 nm in N2-satd. soln. contg. 5 
mol L -I 2-PrOH and 1 mol L -I acetone; pKa 

94A267 

of semiquinone = 4.4. 

P.b.k. at 400 nm in NzO-satd. soln. contg. 2- 731104 
PrOH. 

P.h.k. at 40{) nm in N20-satd. soln. contg. 2- 731104 
PrOH. 

P.b.k. at 400 nm in soln. contg. 2-PrOH. 87A083 
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TABLE 16. I-Hydro"y~l-methylethyl - Continued 

No. Reaction k .pH I T(K) Method Ref. 
(L mol-I S-I) 

16;290 9,IO.Antbraquinone-2-sulfonate ion - Continued 

3x 109 7.2 p.r. P.b.k. in soln. contg. 0.2 mol L-1 2-PrOH, 82A156 
(0.005-0.01) mol L-1 acetone and 6 mg L-I 

catalase. 

".6x 109 p.r. P.b.k. In N20-satd. soln. comg. 0.1 mol L-1 761070 . 
2·PrOH. 

3.0 x 109 7.0 p.r. P.b.k. at 400 nm in N20-satd; soln. contg. 2- 731104 
PrOH. 

16.291 Ascorbate ion 

(cH3nCOH + AJt" :-+ A'- + 2-PrOH 7.4 x 105 >5.5 289 f.p. D.k. (esr) in soln. contg. 2,4-dihydroxy-2,4- 90A514 
dimethylpentan-3-one and ascorbic acid; 
studied at pH 1.0-7.3. 

1.2 x 106 6.1 p.r. P.b.k. in soln. contg. 1 mol 1.-1 acetone. and 733006 
2 mol L -I 2-PrOH. 

16jiJ2 Ascorbic acid 

(CHsnCOH + AHa :-+ AH' + 2-PrOH 3.8 x 104 <2.2 289 f.p. D.k. (esr) in soln. contg. 2,4-dihydroxy-2,4- 90A514 
dimethylpentan-3-one and ascorbic acid; 
smdled at pH 1.0-7.3. 

16.293 Ascorbate radicai anion 

(CH3hCOH + A'- -)0 4.5X 108 289 f.p. D.k. (esr) in soln. contg. 2,4-dihydroxy-2,4- 90A514 
dimethylpentan-3-oneand ascorbic acid; 
studied at pH 1.0·7.3 

16.294. Azobenzene 

(CH3hCO- + C6HsN=N~H5 :-+ 2x 109 14 p.r. P.b.k. at 380 nm in 8Oln. contg. 2-PrOH; 771169 
CH3COCH3 + [C6HsN=NC6Hsr- anti -isomer. 

(CH3hCOH + C6HSN=NC6HS ... 4x 108 -7 p.r . P.b.k.at 380 nm in soln. contg. 2-PrOH; 771169 
. CH3COC~ + W ... [C6HJN~COHJr- ami-isomer. 

16.295" 1,1'~Azobls(N,N·dimetbylformamide) 

(CH3h COH + -2.5 X 109 293 p.r. P.b.k. at 400 nm. 751194 
(CH3);zNCON-NCON(CH3);z -+ 

[(CH3hNCONNCON(CH3hr- + W + 
CH3COCH3 

16.296 Benzopbenone 

{CH3nCO- + (C6Hs)2C.o -+ 7.0x 108 13 p.r. P.ble. at 610 nm in N20-satd. soln. contg. 2- 751125 
CH3COCH3 + (C6HsnCO- PIOH. 

L6xl09 13.1 p.r. P.b.k. at 605 nm in N20-satd. soln. contg. 2 ·720359 
mol L -I 2-PrOH. 

1.2 x 109 12 p.r. P.b.k. 680308 

16.297 1,4-BenzOQuinone 

(CH3hCC)H + Q :-+ CH3COCH3 + W + 3.1 X 109 'I-r. C.k. in soln. contg. 1 mol L -I H2S04, 1.5 x 86G034 
Q'- 10--4 mol L-1 benzoquinone ~d 2-PrOH with 

varied [021; reI. to k«CH3hCOH + O2) = 4.2 
x 109 L lllvl-1 ~-l. 

5x 109 6.9 p.r. P.b.k. at 430 nrn in N20-satd. soln. contg. 0.2 
mol L-1 2-PrOH. 

730049 

5.0x 109 7· p.r .. P.b.k. in soln. contg.1 mol L-1 acetone and I 730125 
mol L-1 2-PrOH. 

5.4 x 109 7.0 p.r. P.b.k.at 400 nm in N20-satd. soln. contg. 2- 731104 
PrOH. 

5.0x 109 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. I 710619 
mol L-1 2-PrOH. 
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TABLE 16. I-Hydroxy-I-methylethyl Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 s-I) 

16.298 2,1,3-Benzothiadiazole-4, 7 -dicarbonitrile 

(CH3hCOH + BTDN ...... CH3COCH3 + 3.1 X 109 p.r. P.b.k. at 500 nm. 86A098 
W+[BTDNr-

16.299 3-Benzoyl-l-methylpyridinium 

(CH3hCOH + 3-C6HsCOpy+CH3 ...... 2.3 X 109 5.0, p.r. P.b.k. at 530 nm in N20-satd. soln. contg. 2 720359 
CH3COCH3 + 3-pyCH3 +C(O-)C6Hs + 1.0 mol L-1 2-PrOH. 
H+ 

16.300 2-Benzoylpyridine 

(CH3hCOH + 2-C6HsCOpy ....... 1.5 x 108 5.9 p.r. P.b.k. at 500 nm, as well as at 330 nm, in 720359 
CH3COCH3 + 2-pyC(O-)C6Hs + H+ N20-satd. soln. contg. 2 mol L-1 2-PrOH. 

(CH3)zCO- + 2-C6~5COpy ...... 2.3 X 109 13.2 p.r. P.b.k. at 550 nm, as well as at 330 nm, in 720359 
CH3COCH3 + 2-pyC(O-)C6HS N20-satd. soln. contg. 2 mol L-1 2-PrOH. 

16.301 2·Benzoylpyridine, conjugate acid 

(CH3hCOH + 2-C6HsCOpyW -> 3.0 x 109 1.0 p.r. P.b.k. at 500 nm, as well as at 330 nm, in 720359 
CH3COCH3 + 2-pyC(OH)C6Hs + H+ N20-satd. soln. contg. 2 mol L-1 2-PrOH. 

16.302 3·Benzoylpyridine 

(CH3hCO- + 3-C6~5COpy -> 2.0x 109 13.0 p.r. P.b.k. at 605 nm, as well as at 341 nm, in 720359 
CH3COCH3 + 3-pyC(O-)C6Hs N20-satd. soln. contg. 2 mol L -I 2-PrOH. 

(CH3hCOH + 3-C6HsCOpy -> 1.0 x 108 5.1 
CH3COCH3 + 3-pyC(O-)C6Hs + H'" 

p.r. P.b.k. at 530 nm, as well as at 330 nm in 720359 
N20-satd. soln. contg. Z mol L-1 2-.PrUH. 

16.303 3-Benzoylpyridine, conjugate acid 

(CH3hCOH + 3-C6HsCOpyH+ ...... 2.3 X 109 0.5 p.r. P.b.k. at 500 nm, as well as at 330 nm, in 720359 
CH3COCH3 + 3-pyC(OH)C6Hs + W 1.7 X 109 0.9 N20-satd. soln. contg. 2 mol L-1 2-PrOH. 

16.304 4-Benzoylpyridine 

(CH3hCOH + 4-C6HsCOpy ...... 2.4 x 108 7.7 p.r. P.b.k. at 500 nm in N,O-satd. soln. contg. 2 720359 
CH3COCH3 + 4-pyC(O-)C6Hs + H+ mol L-1 2-PrOH. 

(CH3)iO- + 4-C6~SCOpy ...... 2.5 X 109 13.2 p.r. P.b.k. at 575 nm in N20-satd. soln. contg. 2 720359 
CH3COCH3 + 4-pyC(O-)C6Hs mol L-1 2-PrOH. 

16.305 4-Benzoylpyridine, conjugate acid 

(CH3hCOH + 4-C6HsCOpyW -> 2.5 x 109 0.7 p.r. P.b.k. at 510 nm in N20-satd. soln. contg. 2 720359 
CH3COCH3 + 4-pyC(OH)C6Hs + H+ mol I:1 2-PrOH. 

16.306 Biacetyl 

(CH3hCOH + CH3COCOCH3 ...... 6.0 X 108 5-6 p.r. D.k. in N20-satd. soln. contg. 10-2 mol L-1 72AOI8 
CH3COCH3 + H'" + [CH3COCOCH3r- .2-PrOH. 

8.6 X 108 p.r. P.b.k. at 300 nm in N20-satd. soln. contg. 
10-2 mol L-1 2-PrOH. 

680249 

16.307 Bianthrone 

(CH3hCOH + BA ..... CH3COCH3 + -3 x 108 12 294 p.r. P.h.k. in Nz-satd. 2-PrOH soln. contg. 20% 81A3l3 
[BAr-+W water, 10% dioxane and 0.2% acetone; two-

step reaction cannot be determined 
accurately. 

16.308 2,2'-Bipyridine 

(CH3)zCO- + bpy + W ...... CH3COCH3 1.3 X 108 13.0 p.r. P.b.k. at 365 nm in soln. contg. 0.1 mol L-1 79A148 
+bpyH' 2-PrOH and 0.1 mol L-1 acetone. 

(CH3hCOH + bpy ...... <106 7 p.r. P.b.k.; no reaction obs. 79A148 

16.309 2,2'-Bipyridine, conjugate acid 

(CH3hCOH + bpyH+ ...... CH3COCH3 + 3.5 x 108 1.4, p.r. P.b.k. at 375 nm in N20-satd. soln. contg. 0.2 79A148 

[bpyH2r+ 3.7 mol L-1 2-PrOH. 
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TABLE 16. I-Hydroxy-l-methylethyJ - Continued 

.. :' 
No. Reaction k 

(LmOrI 5-1) 
pH I T(K) Method Comment Ref. 

16;310 4,4'.Bipyridine, coniuRate diadd 

(CH3hCOH + 4,4'-bpyHl+ -> • 3.2 X 109 p.r. P.b.k. at 375 and 580 nm in soln. contg. 0.1- 84A325 
CH3COCH3 + H+ + [4,4'-bpyH2r+ 0.2 mol L-I 2-PrOH, 0.1 mol L-I HCl04 and 

(2-6) x 10-4 mol L-14,4'-bpyHl+. 

l6.;311 (E).1,2·Bls(4.pyridyl)ethene, conj!lgate diadd 

(CH3hCOH + 4-pyH+CH=CH-4-pyH+ -2x 108 3 p.r. P.b.k. at 500 nm in N20-satd. soln. contg. 0.2 91B043 
-+ [4-pyHCH=CH-4-pyH]'+ + mol L-I 2-PrOH. 
CH3COCH3 T If" 

16.312 1,1'.Bls(3.sulfonatopropyl)-4,4'.bipyridinium 

(CH3)2COH + SpV -+ SPV- + ·3.5xI09 2.0 p.r. P.b.k. at 578 nm in N20-satd. soIn. contg. 0.2 87NOO2 
CH3COCH3 +W moJ L -1 2-.P.rtJH. 

j6.313 I-Bromo·1-cbloro·2,2,2·triftuoroethane 

(CH~hCOH + CF3CHClBr -+ 7.6 x 107 p.r. C.k. in soIn. contg. 10% 2-PrOH and 10% 83A195 
CH3COCH3 + CP3CHCl + Br- + W acetone; reI. to k«CH3hCOH+ PNAP) = 3.8 

x 109 L )llol-I 8-1. 

5 X 107 -3 p.r. C.k. in N20-satd. soln. contg. 50% 2-PrOH 82A222 
and 1.2 x 10-3 mol L -I HCI04; reI. to 
k«CH3hCOH + PNAP) = 1.8 x 109L mol""1 
8-1• 

(CH3)2CO- + CP3qIClBr -+ 5.8 x 108 -13 p.r. C.k. in N2-satd. soln. contg. 50% 2-PrOH, 82/1.222 
CH3COCH3 + CF3CHQ + fir- 0.6S lUui L-1 al,;C:luul; I1llU 0.05 II1ui L-1 

NaOH; reI. to k«CH3hCO-+ PNAP) = 2..1 x 
109 L mol-I g-I. 

16.314 6-Bromo-6-dcoxyoscorbn!e ion 

(CH3hCOH + 6-Br-AH" .... 2.2 x 107 6 p.r. C.k. in N20-satd. soIn. contg. 10% 2-PrOH; 94A329 
CH3COCH3 + H+ + Br- + 6-CHi~AH"' varied [PNAP] and 1 x 10-3-mol r;'1 6-

bromo-6-deoxyascol'bate ion; rei. to 
k«CH3hCOH + PNAP) = 3.0 x 109 L morl 
s-I; 

16.315 2-Bromo-5-nitrothiazole 

(CH3)2COH + NTh .... [NThr- + 3.0 x 109 p.r. P.b.k. 761075 
CH3COCH3 +W 

16316 N·Bromosuccinimlde 

(CH3hCOH + SBr-+ 2.2 x 109 p.r. P.b.k. in NzO-satd. soln. contg. 2-00H, N- 9IAI62 
bromosuccinimide and bromide ion; buildup 
of Brz'- as monitor. 

1(i.317 - BromotriOuorometbane 

(CH3)iO- + CP3Br -> 'CP3 + Br- + -3 x 108 13 p.r. C.k. in deoxygenated soln., satd. with CP3Br 87A480 
CH3COCH3 (4 x 10-3 mol L-1) and contg. 5 x 10-4 mol 

L -I PNAP and 2-PrOH; reI. to k«CH3hCO'" 
+ PNAP) = 2.2 x 109 L mol-I S-I. 

16.318 S·Bromouracil 

(CH3hCOH + 5-BrU .... 2x 10' p.r. C.k.; reI. to k«CH3hCOH + PNAP) = 3.8 x 731140 
109 Lmor-I S-I, 

16.319 Carbon tetrachloride 

(CII3)2COH .... CC14 -+ 'CCl3 T Cl-1' 7;..; 108 p.e. C.k. in 501n. oontg. 2-PrOII AIld "cetone; reI. 731140 
CH3COCHj + a+ to k«CH?)2COH + PNAP) = 3.8 x 109 L 

mol-I s- . 

1.0 x lOB p.r. Condy.; build-up of HClin NzO-satd. soln. 710778 
contg. 0.1 mol L -I 2-PrOH. 
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TABLE 16. I-Hydroxy-1-methylethyl Continued 

No. Reaction k 
(L mol-1 8-1) 

pH I T(K) Method Comment Ref. 

16.320 3-Carboxamido-2.2.5.5-tetramethylpyrrolidin-l-yloxy 

(CH3hCOH + NX-s .... electron transfer 3.3 x 108 acid p.r. Condy.; N20-satd. soln. contg. 0.1 mol L-1 761152 
2-PrOH. 

16.321 3-Carboxamido-2,2,5,5-tetrarnethyl-3-pyrrolin-l-yloxy 

(CH3hCOH + NX-u .... electron 3.6x 108 acid p.r. Condy.; N20-satd. soln. contg. 0.1 mol L-1 761152 
transfer 2-PrOH. 

16.3ZZ l-Carhoxymethylimidazoliurn 

(CH3hCOH + I-H02CCH2ImW .... 7.3 x 104 1.0 298 chern. D.k. at 311 nm in Nrsatd. soln. contg. 89A532 
CH3COCH3 + H+ + [1-H02CCH2IrnHr CrC(CH3hOH2+, 0.1 mol L-1 Wand 1 mol 

L-1 2-PrOH; k calcd. using k«CH3hCOH + 
cr"') = 5.1 x 107 L morl 8-1 and k for 
homolysis of CrC(CH3hOH2+ = 0.127 S-I. 

16.323 Carboxymethyl 4-pyridinecarboxylate, anion 

(CH3hCOH + 4-pyC02CH2COZ - ..... 2.6 X 109 1 295 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 83B029 
CH3COCH3 + [4-pyHCOzCHzCOzr- 1.3 x 109 4.5- 2-PrOH. 

5.5 

16.324 3-Carboxy-l-rnethylpyridinium 

(CH3hCOH + 3-py+(CH3)C02- .... 1.0 x 108 9.2 p.r. P.h.k. (pyridinyl radical) at 400 nrn in NzO- 741106 
CH3COCH3 + W + 3-py'(CH3)COZ- satd. soln. contg. 0.5 mol L-1 2-PrOH. 

16.325 4·Carboxy·l.rnethylpyridinium 

(CH3)2COH + 4-py+(CH3)COZ - .... 1.5 X 109 8.6 p.r. P.b.k. at 400 nrn in N20-satd. solncontg. 0.5 741106 
CH3COCH3 + H+ + 4-py"(CH3)COZ- mol L-1 2-PrOH. 

16.326 Chloral hydrate 

(CH3hCOH + CCI3CH(OHh ..... 1 x 106 p.r. C.k. in soln. contg. 2-PrOH and acetone; reI. 731140 
to k«CH?hCOH + PNAP) = 3.8 x 109 L 
mol-1 s- . 

16.327 3-Chlorobenzonitrile 

(CH3hCO- + 3-CIC6H4CN ..... 2 x 108 13 p.r. P.h.k. at 310 nm (radical anion); k < 107 L 81AOOI 
CH3COCH3 + [3-CIC6H4CNr- mol-1 8-1 at pH 7. 

16.328 Chloroform 

(CH3hCOH + CHCI3 .... <1 X 107 p.r. C.k. in soln. contg. 2-PrOH and acetone; reI. 731140 
to k«CHr)i;UH + l'NAl') = 3.1l X 109 L 
rnol-1 s- . 

16.329 I·Chloro-2·nitrohenzene 

(CH3hCOH + 2-CIC6H4NOz .... 1.2 x 109 p.r. P.b.k. at 310 nin in NzO-satd. soln. contg. 1 92A414 
2-CIC6H4N02-COH(CH3h mol L-1 2-PrOH. 

16.330 3·Chloropyridinium 

(CH3hCOH + 3-CIC5H4NH+ ..... 7.4x 107 1.0 298 chern. D.k. in soln. contg. -2 x 10-5 mol L-1 86A209 
CH3COCH3 + H+ + 3-CIC5H4NH' CrC(CH3hOH2+ and 0.1 mol L-1 HCI04; k 

calcd. using k«CH3hCOH + C?+) = 5.1 X 

107 L mol-I s-I and k for homolysis of 
CrC(CH3hOH2+ = 0.127 s-I. 

16.331 4-Chloropyridinium 

(CHj}zCOH + ~ CIC,H4NW - 2.6 x 106 1.0 298 chern. D.k. in solo. ("note -2 x 10-5 mol L-1 86A209 
CH3COCH3 + W + 4-ClC5H4NH' CrC(CH3hOH2+ and 0.1 mol L-1 HCl04; k 

calcd. using k«CH3hCOH + C?+) = 5.1 X 

107 L mol-I s-1 and k for homolysis of 
CrC(CH3hOH2+ = 0.127 R-1 
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TABLE 16.1-Hydroxy-l-methylethyl - Continued 

Ilri. Reaction k pH T(K) Method Comment Ref. 
(LmOI-1 8-1) 

16.332 CrotOOic acid 

(CH3hCOH + CH3CH=CHC02H ..... 2.0 x 106 -2 "hem. Usr study io solo. coot,!;. 1.67 x 10-3 mol L-1 9JD265 
addn. . 11(Im, 1.67 X 10-3 mol L-1 H20 2 and 2-

PrOH; calcd. using 2k(R + R) = 1.4 x 109 L 
mol-1 S-I. 

16.333 Crystal Violet cation 

(CH3hCOH + CV+ ..... 2.3 X 109 7 p.r. D.k. at 525 run in N20-satd. soln. contg. 2- 731078 
PrOH; 84% e-transfer. 

16~34 Cysteamine 

(CH3)zCOH + H3N+CH2CH2S- -> 3.8 x 108 4.2 p.r. P.h.k. at 415 run in N20-satd. soln. contg. 1 82A196 
2-PrOH + H,NCH,CH2S' mol L-1 acetone, 1 mol L-11-PrOH, 

cysteamine and ABTSz-; the latter reacts 
with RS' to form ABTS'- which is observed 

2.0xl08 7 p.r. D.k .. in N20-satd. soln. contg. 2-PrOH; esr 723003 
gHrine; t .. "hni'1l1l'. 

4.2 x 108 p.r. P.h.k. at 410 run (RSSR") in N20-satd. soln. 680132 
contg. 2-PrOH. 

16.335 Cysteine 

(CH3hCOH + CysSH -> 1.9 x 108 p:r. P.h.k. at 415 run in N20-satd. soln. contg. 2- 82Z335 
PrOH, cysteine and ABTS2-; the latter reacts 
with RS' to give ABTS'- which is observed. 

16.336 S-Deazalumifiavin,·protonated 

(CH3hCOH + 5-DeLFff" -> 3.0x 109 0 p.r. P.b.k. in N20-satd. som. contg. 1 mol L -12_ 89A097 
CH~COCH~ + H++5-DeLFH'" PrOH. 

16.337 5-Deazalumifiavin 

(CH3hCOH + 5-DeLP -> CH3COCH3 3.4x 109 7 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 2- 89A097 
+W+5-DeLF- PrOH. 

16.338 5-DeazalumiHavin anion 

(CH3hCO- + 5-DeLF(-H)- ..... L6x 109 13 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 89A097 
CH3COCH3 + 5-DeLF(-Hr2- PrOH. 

16.339 2'-Deoxyadeoosine, conjugate acid 

(CH3hCOH + dAH+ -> addn. 1.3 x 108 0.4 p.r. P.b.k. at 300 or 320 run in N20-satd. solo. 94A368 
eentg. 2-PrOH. 

16340 2'.Deoxyguanosine, conjugate acid' 

(CH3hCOH + dGH+ -> addn. 7.1 x 107 0.4 p.r. P.b.k. at 300 or 320. run in N20-satd. solo. 94A368 
contg. 2-PrOII. 

16.341 DeuteroporPhyrin, dimethyl ester 

(CH3)2CO- + DPDME '-+ CH3COCJi3 8x 108 aIk. p.r. Abs. changes in soln. contg. 0.67 mol L-1 84A345 
+ DPDME'- acetone and 50% 2-PrOH. 

6 x 108 -13 p.r. P.b.k. at 640 run io Nrsatd. solo. cootg. 50% 81A123 
2-PrOH, 0.7 mol L-1 acetone and 0.1 mol L-1 

NaOH. 

16.342 1,4-Dlamino-9.10-anthraquinone 

(CH3hCOH + 1,4-AQ(NH2)2 + H+-> 9.0x 108 5.5 p.r. P.b.k. at >640 nm in Nz-satd. soln. soln. 92A416 
[l,4-AQ(NHzhr + CH3COCH3 "nnte 'I mol L-1 2-PrOH and I mol L-1 

acetone. 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 S-I) 

16.343 1,6.Diazablcyclo[4.4.4]tetradecane radical cation 

(CH:3hCOH -r DAHCr'" -. 1.1 )(, 10Q -4 p.L D.k.ln NzO-satd. soln. comg. 0.1 molZ- 86AZ72 
PrOH and 0.2-12 x 10-4 mol L -I radical 
cation; 40% redn., 60% H abstr.; product 
analysis supported by condy. measurements. 

16.344 9-Diazofluorene 

(CH3hCOH + FlN2 -+ CH3COCH3 + 4.6 x 108 -7 p.r. P.b.k. at 510 nm in Nz-satd. soln. contg. 2.5 84A266 
H+ + FlN2'- x 10-3 mol L-1 9-diazofluorene, 34% 2-PrOH 83A152 

and 16% acetone. 

(CH3hCO- + FlN2 -+ CH3COCH3 + 6.1 x 109 11.5- p.r. P.b.k. at 510 nm in Nz-satd. soln. contg.2.5 84A266 
FlNz'- 13 x 10-3 mol L-1 9-diazofluorene, 34% 2-PrOH 83A152 

and 16% ""etonp. 

16.345 1,1' .Dibenzyl.4,4' ·bipyridhrlum 

(CH3)zCOH + BV2+ -+ CH3COCH3 + 3.0 x 109 7 p.r. P.b.k. at 400 or 600 nm in N20-satd. soln. 761070 
H+.BV·+ "ontg. 0.2 mol L -I 2 PrOH. 

16.346 3,s·Dibromo-4-nitrosobenzenesulfonate ion 

(CH3hCOH + DBNBS -+ 4.8 x 107 8.0-
• 4-

92A304 p.r. C.k.; reI. to k«CH3hCOH + Hz TPPS ) = 5.0 
8.5 X 107 L mol-I s-I. 

16.347 4,S·DichloroimidazoJium 

(CH3hCOH + 4,5-CI2ImH+ ..... 3.3 x 106 1.0 298 chern. D.k. at 311 nm in N2-satd. soln. contg. 89A532 
CH3COCH3 + H' + [4,)-C121mHj' CrC(CH3)20Hz.,., 0.1 mol L-1 H1' and 1 mol 

L-1 2-PrOH; kcalcd. using k«CH3hCOH+ 
C?+) = 5.1 x 107 L mol-I S-I and k for 
homolysis of CrC(CH3hOH2+ = 0.127 5-1. 

16.348 2,6-Dichloroindophenolate ion 

(CH3hCOH + DCIP- -+ 4.4 x 109 7 p.r. D.k. at 600 nm in N20-satd. soln. contg. 2- 731078 
PrOH; 88% e-transfer. 

16.349 Dichloromethane 

(CH3}zCOH + CHzClz -+ 'CHzCI + _106 7.2 p.r. Estd. from rate of subsequent reaction of 80AOll 
CH3COCH3 + H+ + CI- 'CHClz with deuteroheme. 

r-r. No redn. in soln. contg. 1.5 x 10-3 mol L-1 790191 
Na dodecyl sulfate, 0.2 mol L-1 2-PrOH and 
0.1 mol L-1 acetone. 

16.350 1,4-Dicyanobenzene 

(CH3hCOH + DCNB -+ CH3COCH3 + 3.9 X 108 -7 p.r. P.b.k. at 345 nm in NzO-satd. soln. contg. 0.2 91A229 
W+[DCNBr- mol L-1 2-PrOH. 

16.351 N,N'-Diethylthiourea 

(CH3)zCOH + CzHsNHCSNHCzHs ..... 3.5 x 108 <0 p.r. P.b.k. at 425 nm in soln. contg. 3.6 mol L-1 94A284 
HZS04 and 1 mol L-1 2-PrOH. Mechanism 
suggested to be protonation at S and H abstr. 
fromNH. 

16.352 1,4-Dihydroxy-9,10·anthraquinone 

(CH3hCOH + 1,4-AQ(OH}z -> 3.3 x 109 1.2, p.r. P.b.k. in soln. contg. 5 mol L-1 2-PrOH and I 90AI56 
CH3COCH3 + W + [lA-AQ(OH}zl'- 5.45 mol L-1 acetone. 

16.353 1,4-Dihydroxy·9,10·anthraquinone, monoanion 

(CH3hCOH + 1,4-AQ(OH)(O-) ..... 1.5 x 109 10.45 p.L P.b.k. in soln. contg. 5 mol L-1 2-PrOH and I 90A156 

CH,COCH, + (IA-AQ(OH)~r- mol L-1 acetone. 

16.354 1,4-Dihydroxy-9,10.anthraquinone dianion 

(CH3}zCO- + 1,4-AQ(O-)2 ..... 1.8 X 109 -14 p.r. P.b.k. in soln. contg. 5 mol L-1 2-PrOH and 1 90AI56 

CH3COCH3 + [1,4-AQ(OH}zr- mol L-1 acetone. 
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TABLE 16. I-Hydroxy-I-methylethyl - Continued 

'" :No: Reaction k pH I T(K) Method Comment Ref. 
(Lmol-I s-I) 

J6.355 (E)-4,5-Dihydroxy-l,2-dithiane 

(CH3hCO- +; JS~CH2(CHOHhCH21 -+ 1.9 x 108 13.1 273 p.r. P.b.k. at 390 run in soln. contg. (1-10) x 10-4 89A167 
CH3COCH3 + lS-SCHz(CHOH)zCHzl 4.0x 108 298 mol L-I Drr-ox, 0.2 mol L~l acetone and 

7.0x 108 333 0.1-0.5 mol L-J 2-PrOH; mechanism 
suggested to be addn. followed by <Iecomp. 
to radical anion. 

(Ca3lzCOH + JSSCH2(CHOH)zCHzl 2x 10' 10.8 p.r. P.b.k. at 400 run in NzO-satd. soln. contg. 0.2 86A363 
-: CH3COCH3 + W + mol L-1 2-PrOH. 
IS-SCH~(CHOH)2CH2J 

.16jS(; '" 'l,3-Dibydroxy-2-nitrobenzene 

, (CH3)i:OH + 2,N02C6H3-1,3-(OHh 6.8 x 108 7 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 761020 
-> CH3COCH3 + H+ + 2-PrOH. 
'n,3-(H°hC6H3-2-N02r-

16.357 3,3-Dimetbylacrylic acid 

(CH3)2L:UH + (CH3hc=CHC02H .... 1 X 104 -2 chern. :E!~r ~tudy in soln. oontg. 1.67 )<, 10-3 IIlul L-' 9:30263 

addn. Ti(Im, 1.67 x 10-3 mol L -1 H20 Z and 2-
PrOH; caled. using 2k(R + R) = 1.4 x 109 L 
mol-1 5-1. 

16.358 2,3.Dimethyl-1,4-benzoqninone 

(CH3hCOH + 2,3-(CH3hQ .... 3.5 x 109 7 p.r. P.b.k. in soin. contg. 1 mol L -1 2-PrOH and 1 730125 
CH3COCH3 + W + 2,3-(CH3)zQ~- mol L-1 acetone. 

16.359 2,5-Dimethyl-1,4-benzoqninone 

(CH3hCOH + 2,5-(CH3hQ --> 3.9 x 109 7 p.r. P.b.k. in soln. contg. 1 mol L-1 2-PrOH and 1 730]25 
CH3COCH3 + W + 2,5-(CH3)zQ'- mol L-I acetone. 

16.360 2,6-Dimethyl.1,4-benzoqninoile 

c(CHihCOH + 2,6-(CH3hQ .... 4.2 x 109 p.r. P.b.k. in soln. contg. I mol L-1 2-PrOH and 1 730]25 
(CH~)?COH + W + 2,6-(CH~hQ'- mol L-1 acetone. 

16.361' 1,l'-Dimethyl-4,4'·bipyridinium 

(CH3)zCOH + MV2+ .... CH3COCH, + 2.6x 109 4.5 293 p.r. P.b.k. at 600 run in N20-satd. soln. contg. 5% 94A328 
MV'++H+ 2-PrOH.0.OOl mol L -I phosphate buffer and 

methyl viologen. 

2.1 x 109 4:5 293 p.r. P.b.k. at 600 nm in N20-satd. soln. contg. 
50% 2·PrOH, 0.001 mol L-1 phosphate buffer 

94A328 

and methyl viologen. 

3.4 x 109 7 p.r. P.b.k. at 605 run in deaerated soln. contg. 2- 88N031 
PrOH. 

2.9 x 109 1, p.r. P.b.k. at 605 nm in soln. contg. 0.1 mol L-1 84AOO9 
nat. 2-PrOH (plus 0.1 mol L-1 acetone at nat. pH). 

, 2.9x 109 p.r. P.b.k. in Ar-satd. soln. contg. 0.1 mol L-I 2- 84A053 
PrOH. 

3.5 x 109 7 p.r. P.b.k. at 605 run in deaerated soin. contg. 
10-4 mol L-I M\72+, 1% acetone and 1% 2· 

81NOO4 

propanol, and 1.2 x 10-2 mol L-1 poly(vinyl 
alcohol); slower process following en~-
reaction. 

(CH3)zCO- +MV2+ --> CH3COCH3 + 6.7 X 109 13 p.r. P.b.k. at 605 nm in soln. cong!o 0.1 mol L-1 84AOO9 
M\7'+ each of 2-ProH and acetone 

16.362 Dimethyl fumarate 

(CH3)2COH + 4.0 x 109 7.0 p.r. P.h.k. in soln. contg. 1 moIL-] 2-PrOH; 12% 730097 
trans-CH302CCH=CHC~CH3 --> e·transfer. 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-I S-I) 

16.363 2,3·Dimethyl.l,4·naphthoquinone 

(CH3)zCOH + 2,3-(CH3hNQ .... 3.9 X 1O~ 7 p.r. P.b.k. in soln. contg. 1 mol L-1 2-PrOH and 1 730125 
CH3COCH3 + W + 2,3-(CH3hNQ'- mol L -I acetone. 

16.364 N.N.Dimethyl-4.nitrosoaniline 

(CH3hCOH + 4-Me2NC6H4NO -+ 3.2 x 109 7 p.r. D.k. at 440 nm in N20-satd. soln. contg. 0.5 690156 
mol L-1 2·PrOH. 

16.365 1~.Dimethyl-3-phenylisoindole-4,7-dione 

(CH3hCOH + 1,2-DMPI ..... 2.3 x 109 7 p.r. P.b.k. at 500 nm in deaerated soln. contg. 3 84R027 
[1,2-DMPI)'- + CH3COCH3 + W mol L -1 2-PrOH. 

16.366 2,5.Dimethyl.3.phenylisoindole.4.7.dione 

(CH3)i:OH + 2,S-DMPI .... -2.4 X 109 p.r. P.b.k. at SOO nm in deaerated soln. contg. 1 82A329 
[2,5-DMPIr- + CH3COCH3 + H+ mol L-1 2-PrOH. 

16.367 S,6-Dimethyl-3-phenyl-l,2-trimethyleneisoindGl<a-4,7-dione 

(CH3hCOH + DMPTI .... [DMPTIj'- + 2.3 x 109 7 p.r. P.b.k. at 500 nm in deaerated soln. contg. 3 84R027 
CH3COCH3 + H+ mol L -I 2-PrOH. 

16.368 1,4·Dimethylpyridinium 

(CH3hCOH + (CH3hpy+ .... ::;1 x 104 acid 1.0 298 chern. D.k. in Nz-satd. soln. contg. 83A421 
CrCH(CH3)20H2+, 0.0104-0.0979 mol L-I 

Wand (8.92-18.0) x 10-3 mol L-I l,4-
dimethylpyridinium iodide; k calcd. using 
k«CH3hCOH+ C?+) =5.1 x 107 Lmol-1 s-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.127 s-I. 

16.369 5,s·Dimethyl-l-pyrroline-l-oxyl 

(CH3)iOH + DMPO ..... 1.5 x 108 11.0 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH. 84A426 
DMPO-COH(CH3h 

16.370 4,4' -Dimethyl-l,l' -tetramethylene.2~' .bipyridinium 

(CH3hCOH + Bp2+ .... BP'+ + 2.6 x 109 7.0 p.r. P.b.k. at -380 nm in N20-satd. soln. contg. 84A292 
CH3COCH3 + H+ 0.2 mol L-I 2-PrOH and 2.S x 10-4 mol L-1 

viologen. 

16.371 4,4' ·Dimethyl.l,l' .trimethylene.2,2' -hipyridinium 

(CH3hCOH + Bp2+ ~ BP'+ + 3.2x 109 7.0 p.r. P.h.k. at 380 nm in N20-satd. 301n. contg. 84A292 

CH3COCH3 + H+ 0.2 mol L-1 2-PrOH and 2.S x 10-4 mol L-I 

viologen. 

16.372 1,5-Dirnethyl-2,3.trlrnethyleneisoindole-4,7.dlone 

(CH3hCOH + I,S-DMTI ..... -2.4 x 109 p.r. P.b.k. at 500 nm in deaerated soln. contg. 1 82A329 
[1,S-DMTIr- + CH3COCH3 + H+ mol L-1 2-PrOH. 

16.373 3,5.Dinitroanisole 

(CH3hCOH + 3,S-(N02hC6H3OCH3 2.5 x 109 7 p.r . P.b.k. at 310 nm in soln. contg. 0.1 mol L-I 79A176 
.... CH3COCH3 + H+ + 2-PrOH; reaction observed as a slower 
[3,S-(N02hC6H30CH3]'- process following fast eaq - reaction. 

16.374 l~·Dinitrobenzene 

(CH3hCOH + 1,2-C6H4(N02)2 .... 2.9 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH; kat 761111 

CH3COCH3 + W + [1,2-C6H4(N02hr- pH 0.8 within 20-30%. 

16.375 l,3·Dinitrobenzene 

(CH3hCOH + 1,3-C6H4(N02h .... 3.6x 109 7 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH; kat 761111 
CH3COCH3 + W + f1.3-C6H4(N01)1 r- pH 0.8 within 20-30%. 
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TABLE 16. 1-Hydroxy~1-methylethyl ---0.- Continued 

-'"q,:::, =~================================ 
No. Reaction T (K) Method Comment Ref. 

16.376 1,4-Dinitrobenzene 

-(CH3hCOH + 1,4-C6H4(NOz)z -> 3.2 x 109 4-5 293 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 2- 84A305 
CH3COCH3 + W + [l,4-C6H4(N02hr- PrOH. 

3.2 x 109 7 p.r. P.b.k. in N20-satd. soIn. contg. 2-PrOH; k at 761111 
pH 0.8 within 20-30%. 

16.377 2,4-Dinitrobeozoate ion 

-(CH3hCOH + 2,4-(N02hC6H3C02 - --+ 2.9 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH; kat 761111 
-CH3COCH3 + W + pH 0.8 within 20-30%. 
[2,4-(N02hC6H3C02]·2-

16.378 2,5-Dinitrobenzoate ion 

(CH3hCOH +2,5-(N°2hC6H3C02 - --+ 3.3 X J09 7 p.r. P.b.k. in NzO-satd. soIn. contg. 2-PrOH; kat 7611H 
CH3COCH3 + W + pH 0.8 within 20-30%. 
[2,5~(N02hC6H3C02]·2-

16.379 - 3,4-Dinitrobenzoate ion 

(CH3hCOH + 3,4-(N°2hC6H3C02 - --+ 3.2x i09 7 p.r. P.b.k. in NzO-satd. soln. contg. 2-PrOH; k at 761111 
CH3COCH3 +W + pH 0.8 within 20-30%. 
[3.4-(NO;l2C6HaC02],2-

16.380 - 3,5-Dinitrobenzoate ion 

(CH3hCOH +3,5-(N°2hC6H3C02 - --+ 3.1 x 109 7 p.r. P.b.k. in NzO-satd. soIn. contg. 2-PrOH; kat 761H1 
CH3COCH3 + H+ + pH 0.8 within 20-30%. 
[3,5-(NOi)2C6H3C02]·2-

16.38i _ Diphenyliodonium 

(CHJ)~60H + (CoH~hY+ --+ (CbH~hr + 6x 107 p.r. P.h.k. tlt 390 run in N20 sntd. llo1n. contg. 87A437 
CH3COCH3+W (4-15) X 10-3 mol L-1 Ph2IPF6 and 1.12 mol 

L-1 2-PrOH. _ 

16.382 1,2-Dithiolane·3-pentanoate ion (Lipoate Ion) 

(CH3)zC:OH + RSSR -> RSSR'- + 1.8 x 108 7 p.r. P.b.k. at 410 nm in soln. contg. 1 mol L-l 700560 
CH3COCH3 +W acetone and 2-PrOH. 

16.383 Dithiothreitol 

(CH3)2COH + .HSCH2(CHOH)2CH2SH 2.0x 108 7.4 p.r. P.b.k. at 390 DID (DIT) in N20-satd. soln. 87A250 
-> 2-PrOH + -S-SCH2(CHOH)2CH2- + contg. dithiothreitol and 2-PrOH. 
W 

2.0 x lOB 7.3 293 p.r. P.b.k. at 400 nm (cyclized radical anion) in 870007 
N20-satd. soln. contg. DTT. 

5.4 x 108 4 p.r. P.b.k. at 415 nm in N20-satd. soIn. contg. 2-
lTOH, dithiothreitol and ABTS2-:; the latter 

82Z335 

reacts with RS' to give ABTS·-.which is 
observed. 

2.1 x 108 7 p.r. P.b.k. at 390 DID in soln. contg. 1 mol L -I 731020 
acetone and 2 mol L-1 2·PrOH. 

16.384 Duroquinone 

(CH3hCOH + DQ --+ CH3COCH3 + W 4.0x 109 7 p.r. P.b.k. in soln. contg. 1 mol L-J 2-PrOH and 1 730125 
+ [DQ]'- mol L-1 acetone. 

16.385 l-Ethoxycarbonyl-2,5-dimethyI-3.phenylisoindole-4,7-diooe 

(CH3hCOH + EDMPI --+ [EDMPI]"- + 2.3 x 109 7 p.r. P.b.k. at 500 nm in deaerated soln. contg. 3 84R027 
CH3COCH3 +W mol L- t 2-PrOH. 

16.386 l-Ethoxycarbonyl-6-methoxy-S-methyl-2,3:trimethyleneisolndole-4,7-dione 

(CH3hCOH + [EMMTI],- --+ EMMTI 2.3 X 109 7 p.r. P.b.k. at 500 nm in deaerated soln. contg. 3 84R027 
+ CH3COCH3 + H+ mol L-t 2-PrOH. 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction T (K) Method Comment Ref. 

16.387 l-Ethoxycarbonyl-5-methyl-2,3-trimethyleneisoindole-4,7-dione 

(CH3hCOH + [EMTIr- --> EMTI + 2.3 x 109 7 p.r. P.b.k. at 500 nm in deaerated soln. contg. 3 84R027 
CH3COCH3 + H+ mol L-1 2-PrOH. 

16.388 1,1' ·Ethylene-2,2' ·bipyridiniurn 

(CH3hCOH + Bp2+ --> BP'+ + 4.0x 109 7.0 p.r. P.b.k. at -380 nm in N20-satd. soln. contg. 84A292 
CH3COCH3 + H+ 0.2 mol L -1 2-PrOH and 2.5 x 10-4 mol L-1 

viologen. 

16.389 1,1' .Ethylene-4,4' ·dimethyl.2,2' ·bipyridiniurn 

(CH3hCOH + MDQ2+ --> MDQ'+ + 2.8 X 109 7.0 p.r. P.b.k. at -380 nm in N20-satd. soln. contg. 84A292 
CH3COCH3 + H+ 0.2 mol L-1 2-PrOH and 2.5 x 10-4 mol L-1 

viologen. 

16.390 N.Ethylmaleimide 

(CH3)iOH + NEM --> addn. 5.0x 109 6-7 p.r. P.b.k. in soln. contg. 2-PrOH; 47% e-transfer, 720144 
50% addn. based on abs. spectra. 

16.391 Flavine mononucleotide 

(CH~),COH + FMN --> 1 X 109 p.r. P.b.k. 73A150 

16.392 Folic acid 

(CH3hCOH + FH -> CH3COCH3 + H+ 4.0x 108 6.0 p.r. P.b.k.; structure and abs. spectra of reduced 761060 
+'F!r species dependent on pH. 

16.393 Folic acid, protonated 

(CH3)2COH + FH2 + --> CH3COCH3 + 1.1 X 109 -0.5 p.r. P.b.k.; structure and abs. spectra of reduced 761060 
H+4-'F!r species dependent on pH. 

16.394 FuIIerene·C60.'Y.cyclodextrin complex 

(CH3h COH + 'Y-CD/C60 --> CH3COCH3 2.7 X 108 p.r. D.k. at 331 nm, as well as p.b.k. at 302 nm, in 93A433 
+ y-CD/C6U'- + 11+ N20-sntd. soln. contg. 10% 2-I'rOH. 

16.395 Fumaric acid 

(CH3h COH + 9.0x 108 0.5 p.r. P.b.k. in soln. contg. 1 mol L-1 2-PrOH; 14% 730097 
trans-H02CCH=CHC02H --> e-transfer; no e-transfer at pH 9. 

16.396 Glutathione 

(CH3hCOH + OSH --> OS' + 2-PrOH 1.8 x 108 4 p.r. P.b.k. at 415 nm in N20-satd. soln. contg. 2- 82Z335 
PrOH, glutathione and ABTS2

-; the latter KiA16'/ 
reacts with RS' to give ABTS'- which is 
observed. 

16.397 GJutatbiolJe, oxidized 

(CH3hCOH + ossa --> «107 7 p.r. No 420 nm abs. (RSSRj obs. in N20-satd. 720388 
soln. contg. 0.1 mol L-1 2-PrOH. 

16.398 Guanine, conjugate acid 

(CH3hCOH + oW --> addn. 7.4x107 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg.2cPrOH. 

16.399 Guanosine, conjugate acid 

(CH3hCOH + OH+ --> addn. 4.3 x 107 0.4 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 

contg. 2-PrOH. 

16.400 Hematoporphyrin IX 

(CH3)zCOH + HP --> CH3COCH3 + H+ 2.4 x 108 7.0 p.r. P.b.k. at 600-650 nm in NzO-satd. soln. 741040 
+HP'- contg. 0.1 mol L-1 2-PrOH. 

(CH3hCO- + HP --> CH3COCH3 + 1.1 X 109 13.0 p.r. P.b.k. at 600-650 nm in N20-satd. soln. 741040 
HP'- contg. 0.1 mol L-1 2-PrOH. 
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TABLE 16. 1-Hydroxy-1-methylethyl- Continued 

\10 Rp.R"t;nn k 
(Lmorl s-I) 

pH I T(K) Method Comment Ref. 

.16.401 Hexafluorobenzene 

. (CH3hCO- + C6F6 -+ Cti3CUCti3 + 1.0 X 106 14 p.r. D.k. at 3jO Illll ill NZO-SIIUl. svlu. WlIl~. 40% 9:3A041 
C6F6'- 2-PrOH and 1.0 mol L-1 KOH. 

16.402 I-Hydroxy-9,10-antbraquinone 

(CH,)i:OH+ l-AQ(OH)-+ 3.2 x 109 2.0 p.r. P.b.k. at >600 nm in N2-satd. soln. contg. 5 . 94A267 
CH3COCH3 + H+ + l-AQ'(OHr 2:8 x 109 8.0 mol L-1 2-PrOH and 1 mol L-1 acetone; pKa 

1.5 x 109 12 of semiquinone = 4.6, >14. 

16.403 1-(2·Hydroxyethyl}.:l-metbyl-5-wtroimidazole 

(CH3hCOH + (uDH)-N02 -+ 7x 108 p.r. O.k. at 320 nm in N20-satd. soIn. contg. 2- 741135 
PrOH. 

16.404 1-(2-Hydroxy-3-methoxypropyl)-2-uitroimida~ole 

(CH3hCOH + (ImH)-NOz -+ _ 7.8 X 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 761070 
(ImH)-N02'- + CH3COCH3 + W 2-PrOH. 

16.405 2-Hydroxy-l,4-naphthoquinone 

(CH3hCOH+2-(OH)NQ -+ 3.4><109 7.0 p.r. P.b.k. at 400 run in NzO-satd. soln. contg. 2- 731104 
CH3COCH3 + W + 2-(OH)NQ·· PrOH. 

16.406 3·Hydroxy-2_nitrobenzoate ion 

(CH3)zCOH + 3-HO-2-NOzC6H3COZ- 3.3 x108 7 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 761020 
-+ CH3COCH3 + W+ 2-PrOH. 
[:3-HO-2-NOzC6H3COZ],2-

'16.407 Hypoxanthine 

(CH3hCOH + HxOH -+ addn. -4 x 106 6.5 p.r. P.b.k. at 300 or 320 run in NzO-satd. soln. 94A368 
CVnlg. 2-Pl:OH. 

16.408 Hypoxanthine, colljugate acid 

(CH3}zCOH + HxOHt ....; addn. ·7.8 x 107 0.4 p.r. P.b.k. at 300 or 320 run in NzO-satd. soIn. 94A368 
contg.2-PrOH. 

16.409 Imidazolium 

(CH3hCOH + ImHz + -+ CH3COCH3 + 1.7 X 105 1.0 298 chern. D.k. at 311 run in Nz-satd. soln. contg. 89A532 
W+[Im], crC(CH3hOHz+, 0.1 mol L -\ Wand 1 mol 

L-1 2-PrOH; k calcd. using k«CH3hCOH + 
C?+) = 5.1 X 107 Lmorl 8-1 and k for 
homolysis of CrC(CH3hOH2+ = 0.127 s-l. 

16.410 Indlgodisulfonate ion 

(CH3)2COH + IDS2- -+ 4.0 x 109 7.9 p.r. D.k. at 610 nm in NzO-satd. soln. contg. 2- 731078 
PrOH; 88% e-transfer. 

16.411 Indlgotetrasulfonate ion 

(CH3)zCOH + lTS4- -+ 4.2 x 109 7 p.r. O.k. at 610 run in N20-satd. soln. contg. 2- 731078 
PrOH; 89% e-transfer. 

16.412 Indopbenolate ion 

(CH3h COH + O=C6H4=NC6140- -+ 4.0 x 109 9 p.r. O.k. at 610 run in N20-satd. soln. contg. 2· 731078 
PrOH; 86% e-transfer. 

16.413 Inosine 

(CH3hCOH + Ino .... addn. 6.4 x 106 6.5 p.r. P.b.k. at 300 or 320 nm in NzO-satd. soln. 94A368 
CVlllg.2-P10H. 

16.414 Inosine, conjugate base 

(CH3hCOH + Ino - ..... addn. -106 11.2 p.r. P.b.k. at 300 or 320 nm in N20-satd. soln. 94A368 
contg. :l-.PrOH. 
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TABLE 16. I-HydroxY-I-methylethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-1 5-1) 

16.415 Inosine, conjugate acid 

(CH3)zCOH + InoH+ --> addn. 3.2 x 107 0.4 p.r. P.b.k. at 300 or 320 nm in NzO-satd. soln. 94A36X 
contg. 2-PrOH. 

16.416 Iodoacetamide 

(CH3hCOH + ICH2CONH2 --> 4x 108 p.r. c.k. in soln. contg. 2-PrOH and acetone; reI. 
to k«CH3hCOH + PNAP) = 3.8 x 109 L 

731140 

morl S-I. 

16.417 Iodoacetate ion 

(CH3hCOH + ICHzC02- --> 7 X 107 p.r. C.k. in soln. contg. 2-PrOH and acetone; reI. 
to k«CH3hCOH + PNAP) = 3.8 x 109 L 

731140 

mol-I S-I. 

16.418 Iodocyclopentane 

(CH3hCOH + c-CSH91 --> CH3COCH3 2.3 X 105 0.1 
T r T U" T C-C5H9 

chern. D.k. at 407 nm in soln. contg. 84M334 
[CrC(CH3hOH7+], 0.1 IlIol L-' HCI04 ami 3 
mol L-I 2-PrOH; kcalcd. using 
k«CH3)2COH + C~+) = 5.1 X 107 L morl s-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.127 S-I. 

7.8 x 104 0.1 chern. D.k. at 407 nm in soln. contg. 84M334 
[CrC(CH3)20H2+], 0.1 mol L-1 HCI04 and 
10 mol LI 2-PrOH; k calcd. using 
k«CH3)2COH + CrT) = 5.1 x 107 L mol-I S-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.323 s-I. . 

16.419 Iodoethane 

(CH3)2COH + C2HsI --> CH3COCH3 + 1.7 X 104 0.1 chern. D.k. at 407 nm in soln. contg. 84M334 
1- + H+ + 'CHzCH3 [CrC(CH3hOHz+], 0.1 mol L-I HCI04 and 

10 mol L -I 2-PrOH; k calcd. using 
k«CH3hCOH + CrT) = 5.1 x 107 L morl S-I 
and k for homolysis of CrC(CH3hOH2+ = 
0.323 S-I. 

16.420 Iodomethane 

(CH3)2COH + CH31 --> CH3COCH3 + r 6.0 x 102 0.1 chern. D.k. at 407 nm in soln. contg. 84M334 
+H+ + 'CH3 [CrC(CH3)zOH2+], 0.1 mol L-1 HCI04 and 

10 mol L-I 2-PrOH; k calcd. using 
k«CH3)2COH + Cr'+) = 5.1 x 107 L mol-1 S-l 
and k for homolysis of CrC(CH3hOH2+ = 
0.323 S-I. 

<105 7 p.r. C.k. in soln. contg. 50% 2-PrOH and 0.68 81AI23 
mol L -I acetone; no reaction obs.; reI. to 
k«CH3hCOH + PNAP) = 2.2 x 109 L mol-I 
-I s . 

(CH3)zCO- T CH31 -. CH3COCH3 T r l.1 x 108 -13 1'.1. C.k. in soln. contg. 50% 2-PrOII and 0.68 81A123 

+'CH3 mol L -I acetone; reI. to k«CH3hCOH + 
PNAP) = 2.2 x 109 L moJ-1 S-I. 

16.421 2-Iodopropane 

(CH3)zCOH + (CH3hCHI --> 2.5 x 105 0.1 chern. D.k. at 407 nm in soln. contg. 84M334 

CH3COCH3 + r + H+ + (CH3hCH [CrC(CH3hOH2+],0.1 mol L-1 HCI04 and 3 
mol L -I 2-PrOH; k calcd. using 
k«CH3)zCOH T c,'+) =:U A 107 L mol-I .-1 

and k for homolysis of CrC(CH3hOH2+ = 
0.127 S-I. 
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TABLE 16. 1-Hydroxy-l-methylethyl - Continued 

t.iH Reaction k pH T(K) Method Comment Ref. 
(L mol-I s-I) 

·lfI.421 2-Iodopropane - Continued 

1.1 x 105 0.1 chern. D.k. at 407 run in soln. contg. 841'0.1334 
[CrC(CH3hOH2+], 0.1 mol L-1 HCI04 and 
10 mol L-1 2-PrOH; k calcd. using 
k«CII3lzCOII + C~'1 ~ 5.1 x 107 L mo\-I s-I 
and k for homolysis of CrC(CH3}zOH2+ = 
0.323 s-I. 

It..422 Lipomnide 

(CH3)2COH + L~ -+ LS2'- + 1.4 X 108 10.8 p.r. P.b.k. at 400 run in NiO-satd. soln. contg. 0.2 86A363 
CH3COCH3 + H+ mol L -I 2-PrOH. 

1.4 x 108 6 p.r. P.b.k. at 400 run in soln. contg. 0.1 mol L-1 84AOll 
2-PrOH. Lipoamide radical anion is formed 
from intermediate (addn. prod.?) which also 
decays to other prod. (half-life 4.1 x 10-4 s) . 

. &6.423 Lwnazine 

(CH3hCOH + LHz -+ CH3COCH3 + 1.3 X 109 0.8, p.r. P.b.k. in N20-satd. soln. contg. 1-2 mol L-1 751056 
LH3- 5.1 2-PrOH; 100% e-transfer. 

(CH3lzCOH + ur - CH3COCH3 ... 1.7 x lOR 9.5 p ... P.1..>.k. ill N20-~alu. MJlu. ,,:ulltll. 1-2 JIIul L-' 751036 
. (LH2r- 2-PrOH; 70% e-transfer . 

i6.424 Lwnazine dianion 

(CH
1
)i;O- + L2

- -+ CH3COCH3 + 1.0 X'109 14.0 p.r. P.h.k. iii NzO-satd. sOln. contg. 1-2 mol L 1 '1::i10j5 
'LH - 2-PrOH; 85% e-transfer. 

16.4.25 Lwniflavine 

(CH3}zCOH + LF -+ CH3COCH3 + 2.0 X 109 7 297 p.r. P.b.k. at 550 run in NzO-satd. soln. contg. 2- 83A073 
LFl1 propanol. 

16.426 Lwniflavine semiquinone 

(CH3}zCOH + LFH' -+ 8.8 x JO~ 7 297 p.r. Abs. changes at 550 run in N20-satd. soln. 83A073 
contg. 2-PrOH; deeay to LFIr and LFo from 
ealed. conen.-time profile. 

16.427 Maleic acid 

(CH3hCOH + cis-H02CCH=CHC02H 2.2 x 108 0.5 p.r. P.b.k. in soln. eontg. 1 mol L-1 2-PrOH; 18% 730097 
-+ e-transfer; no e-transfer at pH 1O.O(dianion). 

16A28 2-Mercaptobenzimidazole, conjugate acid 

(CH3)2COH + MBZW --> 2-PrOH + 1.3 x 109 <0 p.r. P.h.k. at 610 nm in Nrsatd. soln. eontg. 3.6 95A083 
[MBZr+ mol L -I H2S04, 5 X 10-4 moiL-I 2-

mercaptobenzimidazole and 2-PrOH. 

16.429 2-Mercaptoethanol 

(CH3)2COH + HSCHzCH20H -+ 5.1 x 108 10 p.r. P.b.k. (RSSRj in NzO-satd. soln. contg. 0.1 690553 
2 PtOH I • SCHlCHlOH mol L-12-PrOH. 

16.430 2-Mercaptopropionylglycine 

(CH3hCOH+ 3.7 x 108 p.r. P.b.k. at 415 nm in N20-satd. soln. contg. 2- 82Z335 
HSCH(CH3)CONHCH2COzH .... PIOH, rncrcaptopropionylglycinc and 

ABTS2-; the latter reacts with RS' to give 
ABTS'- which is observed. 

16.431 5,IO-Methenyltetrahydrofolate 

(CH3hCOH + CH~4(folate) -+ 1.3 x 108 1.5 p.r. P.h.k. at 360 nrn in soln. contg. I mol L -12_ 91A041 
OOH. 

16.432 4-Methoxybenzenediazouiwn cation 

(CH3}zCOH + 4-CH30C6H4Nz + .... 3.2 X 109 4 p.r. D.k. at 330 nm in soln. contg. 0.001 mol L-1 81A297 
CH3COCH3 + 4-CH30C6H4 + Nz ... W 2-PrOH. 
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TABLE 16. I-Hydroxy-I-methylethyl - Continued 

No. Renetion k pI! I T(K) Mcthod COIlUllclit Ref. 
(Lmorl s-I) 

16.433 9.(2·Methoxy.4·methylsulfonylaminoanilino)acridinium 

(CH3hCOH + mAMSA + -+ 1.2 X 109 7 p.r. P.b.k. at 540 and 575 nrn in N20-satd. soln. 84COOI 
CH3COCH3 + W + mAMSA' contg. 2 x 10--4 mol L-I mAMSA+ and 0.2 

mol L-I 2-PrOH. 

16.434 4·Methoxyphenyl·N.tert·butylnitrone 

(CH3hCOH + 4-CH30-PBN -+ 1.5 x 106 p.r. C.k. in N20-satd. soln. contg. p- 82A184 
nitroacetophenone and 2-PrOH; reI. to 
k«CH3hCOH + PNAP) - 3.8 x 109 L mol-I 
-I 

S • 

16.435 4-Mcthyl-5-(aminocarbonyl)imidazolium 

(CH3)2COH .~ 4-Mc-5-CONII2ImII+ , 2.1 x 106 1.0 298 <;]11::111. D.k. ill 311 nm in Nrsard. soIn. COntg. 89A:532 
CH3COCH3 + H+ + CrC(CH3hOH2+, 0.1 mol L-I H+ and 1 mol 
[4-Me-5-CONH2ImH]' L-1 2-PrOH; k calcd. using k«CH3hCOH + 

C~+);::: 5.1 X 107 L mol-I S-I and kfor 
hOHloly~is of CrC(CH3)20H~" '" 0.127 s-t. 

16.436 Methyl·l,4-benzoquinone 

(CH3hCOH + MeQ -> CH3COCH3 + 3.5 X 109 7 p.r. P.b.k. in soln. contg. 1 mol L-I 2-PrOH and 1 730125 
H++MeQ'- mol L-1 acetone. 

16.437 1·Methyl·2,2'·bipyridinium 

(CH3)2COH + I-Me-2,2'-bpy+-> 3.7 x 108 7 p.r. P.h.k. at 605 nm in deaerated soln. contg. 2- 88N031 
CH3COCH3 + HI' + I-Me-2,2'-bpy' PrOH. 

16.438 4·Methyl·5·cyanoimidazolium 

(CH3)i:OH + 4-Me-5-CNImH+ ..... 4.8 x 106 1.0 298 chern. O.k. at 311 nm in N,-satd. soln. contl!;. 89A532 
CH3COCH3 + H+ + [4-Me-5-CNImH]' CrC(CH3hOH2+, 0.1 mol L-1 Wand I mol 

L -I 2-PrOH; k calcd. using k«CH,hCOH + 
C~+);::: 5.1 x 107 L mol-I s-I and k for 
homolysis of CrC(CH3hOH2+;::: 0.127 s-I. 

16.439 Methylene Blue cation 

(CH3hCOH + MB+ -+ CH3COCH3 + 4.4 X 109 7 p.r. O.k. at 580 nm in N20-satd. soln. contg. 2- 731078 
'MB+H+ PrOH; 91 % e-transfer. 

4x 109 p.r. P.h.k. 73A150 

16.440 I·Methylguanosine, conjugate acid 

(CH3)i;OH+ I-MeGH' -> a.ox 107 U.:> p.r. P.b.k. in N20-satd. contg. 1-2 mol L-1 2- 7:51060 
CH3COCH3 + I-MeG' +H+ PrOH; pKa = -2.4. 

16.441 1.Methylimidazolium 

(CH3hCOH + l-CH3ImH"'-+ 1.1 x 10° 1.0 298 chern. O.k. at 311 nm in N2-satd. soin. contg. 89A532 

CH3COCH3 + W + [1-CH3ImHJ' CrC(CH3hOH2+,0.1 mol L-I Wand 1 mol 
1:"1 2-PrOH; k calcd. using k«CH3hCOH + 
C?+) = 5.1 X 107 L morl S-I and k for 
homolysis of CrC(CH3hOH2+ = 0.127 s-I. 

16.442 2-Methylimidazolium 

(CH3hCOH + 2-CH3ImH2 + ..... 1.3 X 104 1.0 298 chern. O.k. at 311 nm in NTsatd. soln. contg. 89A532 

CH3COCH3 + H+ + [2-MelmH], CrC(CH3hOH2+, 0.1 mol L -I Wand 1 mol 
1:"1 2-PrOH; k calcd. using k«CH3hCOH + 
C~+) = 5.1 X 107 L mOrl s-I and k for 
homolysis ofCrC(CH3),OH2+ = 0.127 S-I. 

16.443 4·Methylimidazolium 

(CH3hCOH + 4-MeImH+ -+ 4.5 x 105 1.0 298 chern. O.k. at 311 nrn in Nrsatd. soln. contg. 89A532 

CH3COCH3 + a+ + [4-MeImHf C'rC(CH3)20H2+. 0_1 mol L -I H+ and 1 mol 
L-I 2-PrOH; k calcd. using k«CH3}zCOH + 
C~+) = 5.1 X 107 L mol-I s-I and k for 
homolysis of CrC(CH3hOH2+ = 0.127 s-I . 
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TABLE 16. I-Hydroxy-l-methylethyl Continued 

No. Reaction k pH I T(K) Method ' Comment Ref. 
(Lmol-I s-I) 

16.44.:1 .~_M .. thylmethinnine 

(CH3)zCOH+ <2x 106 p.r. C.k. in N20-satd. soln. contg. 1 mol L -:1.2_ 91A184 
Me2S+CHzCH2CH(NH3'1C02- -'> OOH; no reaction obs.; ret to k((CH3)2COH 

+ PNAP) = 3.0x 109 Lmorl S-I. 

.'l6.445 2-Metbyl-l,4-napbtboqulnone 

(CH3hCOH + 2-CH3NQ -> 4.2 x 109 7 p.r. P.b.k. in soln. contg. 1 mol L-1 acetone and '1 730125 
CH3COCH3 + H+ + [2-CH3NQ]'- mol L-1 2-PrOH. 

4.1 x 109 7,0 p.r. P.b.k. in soln. contg. 0.05 mol L-1 2·PrOH; 731047 
91 % e-transfer. 

4.8 x 109 7.0 p.r. P.b.k. at 400 run in N20-satd. soln. contg. 2- 731104 
PlOH. 

6.2x 109 6.9 p.r. P.h.k. at 400 run in N20-satd. soln. contg. 2- 723057 
PrOH; 80% e-transfer. 

(CH3hCO- .. 1-CH3NQ -+ CH",COCH3 4;1",109 11A p.~. P.h.l!::. in &<)In. c<)ntg. O.OS m<)l L -I 2-PrOH; 7210-17 

+ [2-CH3NQ]'- 91 % e-transfer. 

16.446 I-Methylnicotinamide 

(CH3)2COH + 3-py+(CH3)CONHZ -> 3.6x 108 9.5 p.r. P.h.k. (pyridinyl radical) in N10-satd. soln. 741089 
CH3COCH3 + 3-py' (CH3)CONHZ + H+ contg. 1-2 mol L -I 2-PrOH. 

16.447 3-Methyl-2-nitroanisole 

, {CH3)i;OH't' 2.3xioR 7 p.r. P.b.k.. in N20-satd. soln.contg. 0.1 mol L-,l 761020 
3-CH3C6H3(2-N02)OCH3 -> 2-PrOH. 
[3-CH3C6H3(2-N02)OCH3r- + 
CH3COCH3+W 

16A48 Metbyl 4-nitrobenzenesulfonate 

• (CH3)2COH +4-02NC6~S03CH3 -> 2Ax 109 4-5 293 p.r. P.h.k. in NzO-satd. soln. contg. 1 mol L-1 2- 84A305 
[4-N02C6H4S03CH3r- + CH3COCH3 PrOH. 
+W 

16A49 Methyl 4-nitrobenzoate 

(CH3hCOH + 4-°1NC6H4C02CH3 .... ' 2.3 X 109 4-5 293 p.r. P.b.k. in N20-satd; soln. contg. 1 mol L-1 2- 84A305 
[4-N02C6H4C02CH3r- + CH3COCH3 PrOH. 
+W 

16.450 3-Methyl·2·nitrobenzoate ion 

(CH3hCOH + 3-CH3-2-N02C6H3COZ- 1.9 X 108 7 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 761020 
-> [3-CH3-2-N02C6H3COiT- + 2-PrOH. 
CH3COCH3 + H+ 

16.451 2-Methyl-5-nitroimidlizote 

(CH3hCOH + (ImH)-N02 .... 2.5 X 109 p.r. P.h.k. 761075 
(ImH)-N02'- + CH3COCH3 + H+ 

16.452 3-Methyl-2.nitrophenol 

(CH3hCOH + 3-CHr 2-NOzC6H3OH 2.9 x 108 p,r . P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 761020 
.... CH3CqCH3 + H+ + 2-PrOH. 
3-CH3(2-N02)C6H3OH-: 

16.453 2-Methyl-2-nitrosopropane 

(CH3hCOH + (CH3)3CNO -> addn. 6.9 x 108 -7 -291 p.r. P.h.k. (esr) in unbuffered NzO-satd. soln. 
contg. 0.25 mol L-1 2-PrOII and (0.25-15) x 

910097 

10-3 mol L-1 MNP (assuming complete 
dimer dissociation). 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

''';'": .. ';~;' ~;~:;':' 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-1 s-l) 

16.454 4-Methylpbenyl-N-tert-butylnitrone 

(CH3)2COH + 4-CH3-PBN .... I x 106 p.r. C.k. in NzO-satd. soIn. contg. p- 82A184 
nitroacetopbenone and 2-PrOH;rel. to 
k(CH3)iOH + PNAP) = 3.8 x 109 L mol-1 

-I 
3 • 

16.455 5·Metbyl·l·phenyl-2,3·trimethyleneisoindole-4.7·dione 

(CH3)zCOH + 5-MPTI -> [5~MP'nr + -2.4 x 109 p.r. P.h.k. at 500 nm in deaera~d soIn .. contg. 1 82A329 
CH3COCH3 T H'" mol L -1 ;Z-PrOH. 

16.456 3·Methylpterin. conjugate acid 

(CH3hCOH + 3-MP'l'lP .... 1;9 x 109 0.8 p.r. P.h.k. i.n N20-satd. soln. contg. 2-PrOH; 761060, 
100% e-transfer. 

16.457 3·Methylpterin 

(CH3hCOH +3-MPT ->- . 2.9x 108 7.0 p.r. P.b.k. in N10-satd. soln. contg. 2-PrOH; 761060 
100% e-transfer: 

16.458 9-Methylpurine, conjugate acid 

(CH~),COH + 9-MPW -+ CH~COCH. 1.9 x J09 -0 p.r. P.b.k. in N20-satd. soln. contll:. 2~PrOH: pK. 751060 
+ 9-MPH

3
•1+ .. =2.4. 

16.459 9-Methylpurine 

(CH3hCOH+ 9-MP -> CH3COCH3 01- 1.7 x 108 lUi pr. P.hJc in N20-~llttl~nln. r.nnte "_PrOH 7"l1(}(iO 

9-MPH' 

(CH3hCO- + 9-MP .... CH3COCH3 + 8.7 x 108 13.6 p.t, P.h.k. in NzO-satd. soln. cohtg. 2-PrOH. 751060 
9-MP'-

16.460 N-Metbyl·2·pyridinealdoxime 

(CH3hCOH + 2-HON=CHCsH4WCH3 6 X 108 3,7,11 p.r . P.h.k.; e-transfer. 761182 
.... 

16.461 I·Methylpyridinium 

(CH3hCOH + 1-Mepy+ .... 3.7 x lOS acid 1.0 298 chem. D.k. in N2-satd. soln. contg. 83A42 1 
CrCH(CH3hOH2+, 0.015-0.103 mol L-I W 
and (6.77-17'2) x 10-3 mol L-1 1_ 
methylpyridinium iodide; .k calcd. using 
k«CH3hCOH + c;?+) = 5.1 X 107 L morl s-1 
and k for homolysis of CrC(CH3)20H2+ = 
0.127 S-I. 

16.462 4-MethylpyridiniUDl 

(CH3hCOH + 4-CH3PyH~ .... 7.3 x 104 acid 1.0 298 chem. D.k. in Nz-satd. som. contg. 83A421 
CrCH(CH3}z0W+, 0.00741"0.103 mol L-1 

Wand (24.2-104) x 10-3 JUoi L-I 4-
methylpyridiniumperchiorate; k caIcd. using 
k«CH3hCOH + c;?+) = 5.1 X 107 L mol-1 S-I 

and k for homolysis of CrC(CH3)20H2 .. = 
0.127 S-I. 

16.463 5-Metbyl·l,2-trimetbyleneisoindole-4,7 -dione 

(CH3hCOH + 5-MTl--> (5-MTl)'- + 2.3 x 109 7 p.r. P.h.k. at 500 om in deaerated som. contg. :, 84R027 

CH3COCH3 +W mol L-1 2-PrOH. 

16.464 l,4-Naphthoqninone 

(CH3hCOH + NQ -Jo CH3COCH3 + W 3.6x 109 7 p.r. P.h.k. in soln. contg. 1 mol L-1 2-PrOH and 1 730125 
+NQ'- mol L -1 acetone. 

16.465 Neutral Red cation 

(CH3hCOH + NRH+ -+ CH3COCH3 + 2x 109 5 p.r. P.h.k. at 400 and 700 nm in soIn. contg. 2· 93Al00 
[NRHv'+ 6.9 x 109 8 FrOH; pK. = 6.8. 
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TABLE 16. 1-Hydroxy-l-l!)ethylethyl Continued 

~(). Reaction k 
(L mol-I 8-1) 

pH T(K) Method Comment Ref. 

16.466 Nicotinamide 

(CH3hCOH + 3-PyCONH2 -+ <I X 106 9.2 p.r. P.h.k. at -400 nm in N20-satd. soln. contg. 
0.5 mol L-1 2-PIOH. 

741106 

1~.467 Nicotinamide, conjugate acid 

(CH3)2COH + 3-pyWCONH2 .... 7.9 X 108 acid 1.0 298 chern. O.k. in Nz-satd. soIn. contg. 83A421 
3-py(H)CONH2 + CH3COCH3 + W CrCH(CH3hOH2+, 0.041-0.080 mol L-1 W 

and (1.95-4.88) x 10-3 mol L-1 3-
VyH+CONH2; k ,;alcd. usiug k«CH3hCOH + 
cr2+)::: 5.1 x 107 L mol-1 S-I and k for 
homolysis ofCrC(CH3hOHz+= 0.127 s-I. 

2.1 x 108 0.9 p.r. P.h.k.; no e-transfer in neutral soIn. 741089 

4.0x 108 1.9 p.r. P.h.k. at -400 nm in NzO-satd. soIn. contg. 
0.5 mol L-1 2-PIOH. 

741106 

t6:468 Nicotinamide adenine dinucleotide 

(CH3hCOH + NAD+ -+ CH3COCH3 + 1.0 X 109 6.0 p.r. P.h.k. 731104 
W+NAO' 

1.0 x 109 p.r. Estd. from buildup and decay of NAD~ at 400 703013 
nm in soln. contg. 1 mol L-1 acetone. 1 mol 
L-1 2-PrOH. 2 x 10-4 mol L-1 0 2, 2 x 10-5 

mol L -I benzoquinone and 0.02 mol L-1 

NAO+. 

16.469 Nifuroxime 

(CH3hCOH + NF .... CH3COCH3 + W 3.5 X 109 p.r. P.b.k. 761075 
+NF-

3.3 x 109 7 p.r. P.h.k. at 390 nm in NzO-satd. soln. contg. 0.2 731099 
mol L-1 2-PrOH; 100% e-transfer. 

16.470 4·Nitroacetophenone 

(CH3)i:OH + PNAP ---+ [pNAPr- + 3.0x 109 5 p.r. P.h.k. at 360 nm in N20-satd. soIn. contg. 89A469 
CH3COCH3 +W 10% 2-PrOH and 4 x 10-4 mol L-1 PNAP; k 

decreases ar higher % 2-PrOH. 

1.5 x 109 4-5 293 p.r. P.h.k. in NzO-satd. soln. contg. 1 mol L-1 2- 84A305 
PIOH. AH* = 14.8 kJmol-1.AS* =-15 J 88A099 
rl marl studied at 273-343 K. 

1.8 x 109 acid p.r. P.h.k. in soln. contz. 50% 2-PrOH. 82A222 

3.8 x 109 11 p.r. P.h.k. at 550 nm in N20-satd. soln. contg. 2- 730122 
PrOH. 

(CH3hCO- + PNAP ~ [pNAPr + 2.1 x 109 alk. p.r. P.b.k. in soln. contg. 0.05 mol L-1 NaOH and .82A222 
CH3COCH3 50%2-PrOH. 

16.471 2-Nitroaniline 

(CH3hCOH +2;OzNC6H4NHz -4 9.2 x 108 7 p.r. P.h.k. in NzO-satd. soln. contg. 0.1 mol L-1 761020 
CH3COCH3 + W + 2-PrOH. 
[2-N02C6H4NH2r-

16.472 3-Nitroaniline 

(CH3hCOH+ 3-02NC6H4NHZ -+ 1.5 x 109 7 p.r. P.b.k. in NzO-satd. soIn. contg. 0.1 mol L-1 761020 
CH3COCH3 + W + 2-PrOH. 
[3-N02~H4NH2r-

16.473 4·Nitroaniline 

(CH3hCOH + 4-02NC6H4NHZ -> 5x 108 4-5 293 p.r. Condy.; NzO-satd. soln. contg. I mol L-1 2- 84A305 
CH3COCH3 + H+ + PrOH. 
[4-NOz';;H4NHJ'-

1.9 x 109 10.7 p.r. P.b.k. at 380 nm in N20-satd. soln. soln. 771118 
contg. 0.1 mol L-1 2-PrOH. 
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TABLE 16. I-Hydroxy-I-methylethyl - Continued 

No. Reaction k 
(Lmol-I s-I) 

pH I T(K) Method Comment Ref. 

16.473 ·4-Nitroanilinc - Continued 

7.2x 108 7 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 761020 
2-PrOH. 

16.474 4·Nitroanisole 

(CH3)i::OH + 4-CH30C6H4N02 ~ 1.2 X 109 4-5 293 p.r. Condy.; N20-satd. soln. contg. 1 mol L-1 2- 84A30S 
[4-CH30C6H4N02r- + CH3COCH3 + PrOH. 
H+ 

16.475 p·Nitrobenzaldehyde 

(CH3hCOH + 4-02NC6H4CHO ~ 2.8 x 109 4-5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-I 2- 84A305 
[4-N02C6H4CHOr- + CH3COCH3 + PrOH. 
H+ 

16.476 4·Nitrobenzaldoxime 

{CH3)inH + HON-CHC6H4-4-N02 ..... 2.0x J09 4-5 291 p.r PhJ( in N20-~M(L soln. "ontg. 1 mol f.-I?_ &4A'I05 
CH3COCH3 + H+ + PrOH. 
[HON-CHC6H4-4-N02r-

16.477 4·Nitrobenzamide 

(CH3hCOH + 4-02NC6H4CONH2 ..... 2.2 X 109 4-6 293 p.r. P.b.k. in N20-satd. soln. contg. I mol L-I 2- 88A099 
[4-N02C6H4CONH2r- + CH3COCH3 PrOH. !:l.In = 14.5 kJ mol-I, 6S:j: =-18 J 84A305 
+H+ K-I mol-I studied at 273-343 K. 

16.478 Nitrobenzene 

(CH3)zCO- + C6HSN02 ..... CH3COCH3 3.0 X 109 13 p.r. P.b.k. at 285 nm in N20-satd. soln. contg. 0.1 660432 
+ [C6HsN02r- mol L -I 2-PrOH. 

(CH3)zCOH + C6HSN02 ..... 1.6 X 109 7 p.r. P.b.k. at 285 nm in N20-satd. soln. contg. 0.1 660432 
CH3COCH3 + H+ + [C6HsN02r- mol L-1 2-PrOH. 

16.479 4·Nitrobenzenesulfonamide 

(CH3hCOH + 4-02NC6H4S02NH2 -> 2.3 X 109 4-5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 84A305 
[4-N02C6H4S02NH2r- + CH3COCH3 PrOH. 
+H+ 

16.480 4·Nitrobenzenesulfonate ion 

(CH3hCOH + 4-02NC6H4S03 - ..... 1.7 X 109 4-6 293 p.r. P.b.k. in N20-satd. soln. contg. I mol L-I 2- 88A099 
[4-02NC6H4S03r2- + CH3COCH3 + PrOH. MI:j: = 13.8 kJ mOl-I, LiS:/: = -22 J 84A305 
H+ K-1 morl studied at 273-343 K. 

16.481 2·Nitrobenzoate ion 

(CH3)zCOH + 2-N02C6H4C02- ~ 5.4 X 108 7 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH; at 761111 
CH3COCH3 + W + pH 0.8 k was the same ± 20-30%. 
[2-N02C6H4C02l'-

16.482 3·Nitrobenzoate ion 

{CH3)inH + 1-N02C6H4C02 - ..... 9.0x 108 7 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH: at 761111 
CH3COCH3 + H+ + 
[3-N02C6H4C02r2-

pH 0.8 k was the same ± 20-30%. 

16.483 4·Nitrobenzoate ion 

(CH3hCOH + 4-N02C6H4C02 - -> 3.1 X 109 4-5 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 84A305 

CH3COCH3 + H+ + PrOH. 
[4-N02C6H4C02l'-

2.1 x 109 p.r. P.b,k. in N2o-sald. soln. comg. 2-PrOH; at 761111 

pH 0.8 k was the same ± 20-30%. 

16.484 4·Nitrobenzonitrile 

(CH3hCOH + 4-02NC6H4CN ..... 2.7 x 109 4-6 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 88A099 

[4-N02C6H4CNr- + CH3COCH3 + H+ PrOH; MI:j: = 16.1 kJ morl , M:/: =-10 J K-I 84A305 
mol-I studied at 273-343 K. 
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TABLE 16. I-Hydroxy-l-methyJethyl - Continued 

Nt). Reaction k pH 1 T(K) Method Comment Ref 
(L mol-1 S-I) 

,U85 5-Nitro·2-furoate ion 

(CH3hCOH + NF ..... NF- + L5x 109 7 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 730114 
CH3COCH3 +W 2-PrOH. 

16;486· 2-Nitroimidazole 

(CH3hCOH + (lmH)-NOz -+ 3.5 x 109 p.r. P.h.k. 761075 
(ImH)-N02'- + CH3COCH3 + H+ 

1M87 4-Nitroimidazole 

(CH3hCOH + (ImH)-N02 .... 3.5 X 109 p.r. P.b.k. 761075 
(JmH)-NOz'- + CH3COCH3 + H+ 

16.488 . 2-NitroisoJlhthalate ion 

(CH3)2COH + 2-N02C6H3-1.3-(CQ£-h 1.5 x 108 7 p.r. P.h.k. at 310 om in NzO-satd. soln. contg. 0.1 761020 
.... [2-N02C6H3:1,3-(COz-hr- + mol L-1 2-PrOH . 
CH3COCH3 ,+ W 
(CH3hCO- + 2-N02C6Hr l,3-(C02)2 1.5 X lOB 14 p.r. P.b.k. at 31 U om in NzO-satd. soln. contg. U.1 '16102U 
..... [2-NOzC6H3-1 ,3-{C02 -hr- + mol L-1 2-PrOH. 
CH3COCH3 

16.489 aci-NitrOmethane anion 

(CH3hCOH + CH2N02 - -+.adduct 1.2 x 107 9.15 -285 p.r. D.k. (esr) in N20-satd. soln. contg. (0.5-5) x 88D069 
formation 10-3 mol L-1 nitromethane and 0.25 mol L-1 

2-PrOH;k=-1.2x 101 Lmol-I S-I for 
electron transfer. 

5.0xl07 11.3 -285 p.r. P.b.k. (esr) in N20-satd. soln. contg. (0.5-5) 880069 
x 10-3 mol L -1 nitromethane and 0.25 mol 
T.-1 2_PrOR 

t CH3hCO- + CHtN02 -+ adduct 3.4 x 107 13.0 -285 p.r. P.h.k. (esr) in N20-satd. soln. contg. (0.5-5) x 88D069 
formation 10-3 mol L-1 nitromethane and 0.25 mol L-I 

2-PrOH; d.k. gave k = 4.0 X 107 L mol-I S- I• 

16.490 4-Nitroperoxybenzoic acid 

(CH3hCOH + 4-02NC6H4C03H -+ 3.3 x 109 5.0 p,r. P.b.k. at 330 om in N20-satd. soln. contg. 2- 741078 
CH3COCH3 + W + PrOH. 
[4-02NC6H4C03H]'-

16.491 p-Nitrophenethyl bromide 

(CH3hCOH + p-02NC6H4CH2CH2Br -1.5 x 109 7 p.r. P.h.k. in soln. contg. 1 mol L -I 2-PrOH. . 81A068 
-+ [P-N02C6H4CH2CH2Btr-

16.492 2·NitrophenoJ 

(CH~)?COH + 2-0?NC~HdOH ..... 2.6 x 109 p.r. P.b.k. in 801n. cont.e:. 2-PrOH. 690270 
[2~02NC6H,iOH]'- + CH3CQCH3 +W 

16.493 4-Nitrophenol 

(CH3hCOH + 4-02NC6H40H ..... l.lx 109 4-5 293 p.r. Condy. changes in N20-satd. soin. contg. 1 84A305 
[4-HOC6H4N02r- + CH3COCH3 + H+ mol L-1 2-PrOH. 

16.494 _ 2-Nitropbenoxide ion 

(CH3hCO- + 2-N02C6H40- -+ 1.4x109 13 p.r. P.b.k. in soln. contg. 2-PrOH. 690270 
[2--0C6H4N02r- + CH3COCH3 

16.495 2-NitropyrroJe 

(CH3)i:oH T 2-NP ..... [2-NP]'- T 2.0" lOQ p.l. P.u.k. 761075 
.CH3COCH3 + W 

l6.496 3-Nitropyrrole 

(l.:H3)2CUH + 3-M' ~ ';-NP + 'l.ux 109 p.r. P.b.k. 76107:'l 
CH3COCH3+W 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol- l s-I) 

16.497 Nitrosobenzene 

(CH3h~O- + C6HSNO --> CH3COCH3 7.0x 109 13.0 p.r. P.b.k. at 450 nm in N20-satd. soln. contg. 660433 
+C6HsNO- 0.05 mol L-1 2-PrOH. 

(CH3h~OH + C6HSNO -> CH3COCH3 5.0x 109 7.0 p.r. P.b.k. at 450 nm in N20-satd. soln. contg. 660433 
+C6HsNOH 005 mol T .-1 '.PrOH. 

16.498 2-Nitrothiophene 

(CH3hCOH + 2-NT -> 2-NT- + 3.0x 109 p.r. P.b.k. 761075 
CH~COCHj + H+ 

16.499 3.Nitrothiophene 

(CH3hCOH + 3-NT --> 3-NT- + 2.0x 109 p.r. P.b.k. 761075 
CH3COCH3 + H+ 

16.500 2-Nitrotoluene 

(CH3hCOH + 2-CH3C6H4N02 -> 4.8 X 108 7 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 761020 
CH3CUCH3 + HI + L2-CH3C6H4NU2r- 2-PrOH. 

16.501 4-Nitrotoluene 

(CH3hCOH + 4-CH3C6H4N02 -> 1.4 X 109 4-5 293 p.r. Condy.; N20-satd. soln. contg. 1 mol L-I 2- 84A305 
[4-CH3C6H4N02r- + CH3COCH3 + W PrOH. 

16.502 p.Nitro·a,ex,ex·triftuorotoluene 

(CH3hCOH + 4-CF3C6H4NOl -> 1.9 X 109 4.5-6 293 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-I 2- 88A099 
4·CF3C6H4N02·- + CH3COCH3 + H+ PrOH; Mit. = 15.4 kJ mol-I, ~St. = -15 J K-1 84A305 

mol-I studied at 273-343 K. 

16.503 5-Nitrouracil 

(CH3hCOH + 5-N02U -> [5-NOzUr- 7 x 108 p.r. P.b.k. 73A150 
+ CH3COCH3 + H+ 

16.504 Norpseudopelletierine N·oxyl 

(CH3hCOH + NPPN -> 8.1 x 108 p.r. D.k. at 242 nm in soln. contg. 2-PrOH. 710061 

16.505 Orotateion 

(CH3)2COH + 6-UC02 - .... I x lOS p.r. P.b.k. 73Al.50 

[6-UC02l'- + CH3COCH3 + H+ 

16.506 Penicillamine 

(CH3hCOH + PenSH -> PenS' + 1.2 x 108 p.r. c.k. with 'CCI3 formation in N20-satd. soln. 89A469 
2-PrOH contg. 50% 2-PrOH, varied [CCI4] and 0.01 

mol L-I penicillamine; reI. to k«CH3hCOH 
+ CCI4) = 1.2 x 108 L mol-I s-I. 

3.0 x 108 p.r. P.b.k. at 415 nm in N20-satd. soln. contg. 2- 82Z335 
PrOH, penicillamine and ABTS2-; the latter 
reacts with RS' to give ABTS'- which is 
observed. 

16.507 1,10·Phenanthroline, conjugate acid 

(CH3hCOH + phenH+ ..... CH3COCH3 + 3.2 X 109 p.r. P.b.k. at 520 nm in soln. contg. 1 mol L-I 2- 80A115 
[phenHzr+ PrOH; pKa - 4.9. 

1.9 X 109 3.0 p.r. P.b.k. in Ar-satd. soln. contg. 0.1 mol L-1 2- 79A148 

PrOH. 

16.508 1,10·Phenanthroline 

(CH3hCOH + phen -> CH3COCH3 + 1 X 108 5.5 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH. 80A115 

phenH' <1 x 107 8 

1.2 X 107 7 P.b.k. in soln. contg. 2-PrOH and acetone. 79A148 

(CH3)zCO- + phen -> CH3COCH3 + 3.0x 109 -13 p.r. P.b.k. at 490 nm in N20-satd. soln. contg. 1 80A115 

phenH' mol L-1 2-PrOH. 

J. PhyS. Chern. Ref. Data, Vol. 25, No.3, 1996 



RATE CONSTANTS FOR ALIPHATIC CARBON·CENTERED RADICALS IN SOLUTION 835 

TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction Ie P~ . T(K) Method Comment Ref. 
. (Lmol-I 8:-1) 

'16.508 1,10·Pbenanthroline - Continued 

5.7 X 108 13 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol 1:,-1 2- 79A305 
PrOH. 

6.0x lOB 13 p.r. P.b.k. in Ar-satd. soin. contg. 0.1 mol L-1 2- 79A148 
PrOIl. 

16.509 Plienazine 

. (CH3)i:o- + Pz .... CH3COCH3 + 'PzH 3 x 109 13 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L- I 2- 79A305 
PrOH. 

16.510 Phenosafranine cation 

(CH3hCOH + PSF .... 32 x 109 7 p.r. D.k. at 520 nm in NzO-satd. soln. contg. 2- 731078 
PrOH; 82% e-transfer. 

16.511 Phenyl·N·tert·butylniirone 

(CH3hCOH + PBN -+ 1.0 x 107 p.r. C.k. in NzO-satd. soln. contg. p- 82AI84 
nitroacetophenone and 2-PrOH; reI. to 
k«CH3hCOH + PNAP) = 3.8 x 109 L marl 
-1 s . 

16.5U Phenylthiourea 

(CH3)i:qH + C6HSNHCSNH ..... 5 x 108 <0 p.r. P.b.k. at 410 nm in Nz-purged soln. contg. 1 94A002 
C~HsNHC(SH)NH2 + CH3COCH3 mol L-1 2-PrOH and 3.5 mol L-1 H2SO4; 

yield of reduced species was lower at lower 
acid concn. 

16.513 p-Phtbalate ion 

(CH3hCO- + 1,4-CiHiCOiJ2 -+ l.'7 X 107 -13 p.r. P.b.k. at 360 nm in NzO-satd. soln. contg. 0.1 89AL.'h!. 
CH3COCH3 + [1,4-C6H4(COz-hr- mol L -1 2-PrOH. 

16.514 Primaquine 

(CH3hCOH + PQ .... 1.3 X 109 1.8 p.r. P.b.k. at 480-500 nm in soln. contg. 2-PrOH. 88A471 
:>107 -7 

16.515 1,3-Propanediylbis(I'-methyl-4,4'·bipyridinium) 

(CH3)2COH + PTQ4+ .... CH3COCH3 + 
W+PTQ'3+ 

3.5 X 109 7 p.r. P.b.k. at 605 nm in Nz-satd. soln. contg. 1% 
2-PrOH and (0-4) x 10-4 mol L-1 viologen. 

85A301 

16.516 Pierin 

(CH3)2COH + PilH -+ 4.5 x 108 7.0 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH; 761060 
-100% e-transfer. 

16.517 Pterin, conjugate acid 

(CH3hCOH + PnH2 + .... 2.0x lOP 0.8 p.r. F.b.k. in N20-satd. soln. contg. 2-PrOH; 761060 
-100% e-transfer. 

16.518 Pterin, conjugate base 

(CH3)i:OH + Pn--+ «107 9.4 p.r. No electron transfer obs. in NzO-satd. soln. 761060 
contg.2-PrOH. 

(CH3hCO- + PiI- -+ 1.5 X 109 13.0 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH; 761060 
-100% p.-tran~fer. 

1~.519 Purine 

(CH3hCOH + CSH4N4 ..... <107 6.0 p.r. P.b.k. in N20-satd. soln. contg. 1·2 mol L- I 751060 
2-PrOH. 

16.520 Purine, conjugate monoacid 

{CH3hCOH + (CSH4N4)W -> 2.7 x 109 -0 p.r. P.h.k. in N20·satd. soln. contg. 1-2 mol L-1 751060 
2-PrOII; pKn = 2.4, 9.0. 
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TABLE 16. 1-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-l s-I) 

16.521 Purine, conjugate base 

(CH3h CO- + CSH3N4 - -> <107 13.3 p.r. P.h.k. in N20-satd. soln. contg. 1-2 mol L-1 751060 
2-PrOH. 

16.522 Pyrazine 

(CH3hCOH + pz -+ «107 5.0, p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH. 741127 
11.0 

(CH3hCO- + pz -+ 1.7 X 109 13.6 p.r. P.h.k. in N20-satd. soln. contg. 2·PrOH. 741127 

16.523 Pyrazine, conjugate monoacid 

(CH3hCOH + pzH+ -+ 2.8 X 109 -0 p.r. P.h.k. in NzO-satd. soln. contg. 2·PrOH; k = 5 
X 109 L mol-I s-I in 70% HCl04 soln. 

741127 

16.524 Pyrazinecarboxylic acid 

(CH3hCOH + pzC02H -+ 2 W + 8.5 X 108 1-5.5 p.r. P.h.k. in NzO-satd. soln. contg. 1 mol L-1 2- 82AI46 
CH3COCH3 + [pzC02r2- PrOHand 10-4_10-2 mol L-1 

P"C02H/pzCOz -. 

16.525 Pyrene 

(CH3hCO- + Py -+ CH3COCH3 + Py'- 2.3 X 109 13 p.r. P.h.k. at 495 nm in soln. contg. 2 x 10-4 mol 
L 1 pyrene, 0.2 mol L-1 2-PrOH, 0.1 mol L-1 

761062 

acetone and 5 x 10-3 

16.526 Pyddazine 

(CH3hCO- + pdz + H2O 2.1 X 109 13.6 p.r. P.h.k. in NzO-satd. soln. contg. 2-PrOH. 741127 
CH3COCH3 + [pdzHJ' + OH-

(CH3hCOH + pdz -+ «107 5.0, p.r. P.h.k. in NzO-satd. soln. contg. 2-PrOH. 741127 
11.0 

16.527 Pyridazine, conjugate monoacid 

(CH3hCOH + pdzW --> CH3COCH3 + 2.6 X 109 -0 p.r. P.h.k. in N20-satd. soln. contg. 2-PrOH. 741127 
[pdzHz]'+ 

16.528 4-Pyridinea\doxime, conjugate acid 

(CH3)iOH + 4-HON=CHCsH4NW -+ 1.7 x 109 acid p.r. P.h.k. (pyridinyl radical) in N20-satd. soln. 761182 
\;ulltg.2·P,OH. 

16.529 4-Pyridinealdoxime 

(CH3hCOH + 4-HON===CHCsH4N -+ «107 7 p.r. P.h.k. (pyridinyl radical) in N20-satd. soln. 761182 
contg. 2-PrOH; e-transfer in strong acid or 
hase. 

(CH3hCO- + 4-HON=CHCsH4N -+ 1.7 x 108 13.3 p.r. P.h.k. (pyridinyl radical) in NzO-satd. soln. 761182 
contg. 2-PrOH. 

16.530 Pyridine.4-carboxamide, conjugate acid 

(CH3hCOH + 4-pyWCONH2 -+ 1.2 X 109 acid 1.0 298 chern. D.k. in Nz-satd. soln. contg. 83A421 

CHJCOCHJ + H+ + -l-py(H)CONHz CrCH(CH3h()H2+. 0.077-0.2"12 mol L-1 H+ 
and (1.56-5.47) x 10-3 mol L-1 4- • 
pyH+CONH2; k caled. using k«CH3hCOH + 
c(l+) 5.1 X 107 L mol-I 5-1 and k for 
homoly~i~ of C'r['(C'HJhOH2+ = 0.127 s-I. 

3.1 x 109 0.7 p.r. P.h.k. (pyridinyl radical) in N20-satd. soln. 741089 

contg. 2-PrOH. 

16.531 2-Pyridinecarboxylate ion 

(CH3)2CO- + 2-pyC02 - -+ 2-pyC02 - + 4x 107 13.8 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 91A257 

CH3COCH3 + H+ 2-PrOH. 

16.532 3-Pyridineearboxylate ion 

(CH3hCO- + 3-pyC02 - -+ 3-pyC02 - + 9 X 107 13.8 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 91A257 

CH3COCH3 2-PrOH. 
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TABLE 16. I-Hydroxy-l-methyJethyl - Continued 

~~"=============================================================================================== 
NI;: Reaction k p!f I 

(L mol-I 8-1) 

T (K) Method Comment Ref. 

16.532 3-Pyridinecarboxylate ion - Continued 

<!l x 108 13.1 p.r. P.b.k. at -400 nm (pyridinyl radical) in 741106 
N20-satd. soln. contg. 0.5 mol L-1 2-PrOH. 

(CH3)zCOH + 3-pyC02 - -+ <1 X 106 8.2 p.r. P.b.k. at -400 nm (pyridinyl radical) in 741106 
N20-satd. soln. contg. 0.5 mol L-! 2-PIOH. 

1(;;533 4-Pyridinecarboxylate ion 

(CH3hCO- + 4-pyC02 - -+ 4-pyC02 - + 7x 107 13.8 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 91A257 
',:H3COCH3 2-PrOH. 

2x 108 13.3 p.r. P.h.k. at -400 nm (pyridinyl radical) in 741106 
N20-satd. soln. contg. 0.5 mol L-1 2-PrOH: 

(CH3hCOH + 4-pyC02 - -+ <1 X 106 9.0 p.r. P.b.k. at -400 nm (pyridinyl radical) in 741106 
NzO-satd. soIn. contg. 0.5 mol L-1 2-PrOH. 

J~.534 .2-Pyi-idinecarboxylic acid 

(CH3)zCOH"I' 2-pyH""C02-"" 1..5 " lOQ 0 p.r. P.b.k. at 305 and 350 run In N20-sal<l. soln. 92A4:58 
[27PYWCOZ -r- + CH3COCH3 + W 1.5 X 108 3.8 contg. 1 mol L-1 2-00H; pK. 0.79,5.39. 

1.9 x 109 p.r. P.b.k. in N20-satd. soIn. contg. 0.1 mol L-1 91A257 
2-PrOH. 

16.5353-Pyridinecarboxylicacid 

(CH3hCOH + 3-pyWC02 - -+ 2x 108 p.r. P.b.k. in N20-satd. soIn. contg. 0.1 mol L-1 91A257 
[3-pyH+CO,-r- + CH~COCH~ + n+ 2-PrOH: pKa = 1.0.4.83. 

1.8 x 108 3.4 P.h.k. at -400 run (pyridinyl radical) in . 741106 
N20-satd. soIn. contg. 0.5 mol L-1 2-PrOH. 

16.536 3-Pyridinecarboxylic acid, conjugate acid 

(CH3)2COH + 3-pyH+C02H -+ 3.5 x 108 0.0 p.r. P.b.k. at -400 nm (pyridinyl radical) in . 741106 
N 20-satd. soln. contg. 0.5 mol L-1 2"PrOH. 

16.S37 4-Pyrldinecal'ooxylic acid 

(CH3hCOH + 4-pyH*C02- .... 3 X 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L- l 91A257 
[4~pyH+C02 TOO + CH3COCH3 + W 2-PrOH. 

8.5x 10" 3.2 p.r. P.b.k. at -400 nm (pyrirlinyl mrli",~I) in 7411011 
N20-satd. soln. contg. 0.5 mol L-l 2-PrOH. 

1~,53~ 4·Pyridinecarboxylic acid, conjugate acid 

(CH3hCOH + 4-pyWC02H -> 2.0x 109 0.4 p.r. P.b.k. at -400 run (pyridinyl radical) in 741106 
N20-satd. soln. contg. 0.5 mol L -l 2-PrOH. 

16.539 3,5·Pyridinedi¢arboxlyate dianion 

(CH3}zCO- + 3,5-py(C02 -h -+ 1.6 x 108 13.8 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 91A257 
[3,5-py(C02 -hr- + CH3COCH3 + W 2-PrOH. 

16.540· 2,6.Pyridinedicarboxyate dianion 

(CH3hCO-"I' 2,o-py(C02l2 ... 1" 108 13.8 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L 1 91A2'57 
[2,6-py(C02 -h]'- + CH3COCH3 + H'" 2-PrOH. 

16.541 2,6-Pyridinedicarboxylic acid 

(CH3hCOH + 2,6-pyH I (CU2Hll CU2 ) 'j X IpS p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 91A257 
-+ [2,6-pyW(COz Jzr- + CH3COCH3 2-PrOH. 
+H+ 

16.542 3,5-Pyridinedicarboxylic acid 

(CH3hCOH + 3,5-py(C02H)2 -> 2.2 x 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-l 9lA257 
[3,5-pyW(C02 J2r- + CH3COCH3 + 2-00H. 
W 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(LmoI-1 8-1) 

16.543 Pyridinium 

(CH3hCOH + pyH+ -> 9.6 X 105 acid 1.0 298 chern. D.k. in N2-satd. soln. contg. 83A42l 
CrCH(CH3)20H2+, 0.012-0.259 mol L-1 W 
and (5.0-54) x 10-3 mol L-1 pyridinipm 
perchlorate; k cooed. using k«CH,hCOH + 
ci2+) = 5.1 X 107 L mol-1 s-1 and k for 
homolysis of CrC(CH3)zOH2+ = 0.127 8-1. 

16.544 Pyridinium,4-(aminocarbonyl).I·(3-carboxypropyl)-

(CH3hCOH+ 3.7 x 109 1 295 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 &3B029 
4-NH2COpy+(CH2)3C02- -> 2.6x 109 4.5- 2-PrOH. 
CH~COCH1 + H+ + 5.5 
[4-NHzCOpy(CH2hC02r-

16.545 3·Pyridinol, conjugate acid 

(CH~)?COH + 3-HOpyH+ -> addn. 3.8 x 108 2.6 p.r. P.b.k. in soln. contg. 1 mol L-1 2-PrOH and 90A329 
0.2 mol L-1 acetone. 

1.4 x 108 acid 1.0 298 chern. D.k. in Nrsatd. soln. contg. 83A42] 
CrCH(CH3)20H2+, 0.046-0.203 mol L-1 n+ 
.and (2.65.936) .'< 10-3 mDl L -1 3. 
hydroxypyridinium perchlorate; k caled. 
using k«CH3hCOH + ci2+) = 5.1 x 107 L 
morl S-I and k for homolysis of 
CcC(CH3hOH2+::: 0.1275-1• 

16.546 3·Pyrldinol 

(CH3hCOH + 3-pyOH -> addn. 1.1 x 107 6.8 p.r. P.b.k. in soln. contg. 1 mol L-1 2.PrOH and 90A329 
0.2 mol L-1 acetone. 

16.547 Pyridoxal 5-phosphate 

(CH3hCOH + PPH -> CH3COCH3 + 1.3 X 108 5.6 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 2- 751024 
'PPH2 PrOH. 

16.548 Pyridoxal 5-phosphate, conjugate acid 

(CH3hCOH + PPH2 + + H+ -> 5.8 X 108 1.0 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 2- 751024 
CH3COCH3 + 'PPH3 + PrOH. 

16.549 Pyridoxal S-phospbate, conjugate base 

(CH3hCO- + PI"" + H+ ->- CH3COCH3 2.9 X 108 10.0, p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L -I 2- 751024 
+'PPI1 13.3 PrOH. 

16.550 Pyridoxine 

(CH3)2COH + PH -+ «107 1,7, p.r. P.b.k. in N20-satd. soln. eontg. 1 mol L-1 2- 751024 

13.5 PrOH. 

16.551 u-( 4-Pyridyl l-oxide)-N-tert-butylnitrone 

(CH3)i::OH + 4·POBN -> 1 x 108 p.r. P.h.k. at 270 nm in N20-satd. soln. contg. 0.1 86A472 
4-POBN-COH(CH3)~ mol L-1 ?-PrOH 83A388 

3.8 X 108 11.0 p.r. P.h.k. in N20-satd. soln. contg. 2-PrOH. 84A426 

16.552 Pyrimidine 

(CH3hCOH + Pm -> «107 .5.U, p.r. !'.b.k. in N2U-satd.soln. contg. 2-PrCJH . 741127 

11.0 

(CH3hCO- + Pm ..... «107 13.6 p.r. P.h.k. in N20-satd. soln. contg. 2-PrOH. 741127 

16.553 Pyrimidine, conjugate monoacid 

(CH3hCOH + PmW -> CH3COCH3 + 2.2x 109 -0 p.r. P.b.k. in N20-satd. soln. contg. 2-PrOH. 74}]27 

'PmH2+ 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

k pH 
(Lmor1 S-I) 

111.554 Quinoxaline 

(CH3hCOH + Qx -+ CH3COCH3 + 1.6 X 108 6.5 
'QxH 

)6.555 Quinoxaline. conjuaate monoacid 

(CH3hCOH + QxH'" -'+ CH3COCH3 + 3.7 X 109 -0 
• QxHz'" 

16.556 Riboftavine 

.(CH3hCOH + RF -+ 2.3x 109 7.0 

16.557 Safranine cation 

(CH3hCOH + S1* ...... 2.8 x 109 7 

1.6~58 Tetracycline 

(GH3hCOH + TC -+ CH3COCH3 + H'" 4.7 X 107 6.8 
+TC-

.. 
'.16.559 Tetrafluoro.l,4.ben:wqninone 

(CH3)zCOH + F4Q -+ CH3COCH3 + H" 3.7 X 109 5.7 
. +F

4
Q'-

i6.560. 5,10,15,20· Tetrakis(4'carboxyphenyl)porphine 

(CH3)2COH + Hz TCPp4- .... 
. CH3COCH3 + H" '" [HzTCPp]'s-

9x 108 7·11 

J6.561 
. . 

5,10,15,20· Tetrakis(l·methylpyridinium-4·yl)porpWne 

(CH3)2COH + Hi™pyp4+-+ 5x 109 7 
[HjTMpyp]'4+ I CHjCOCHj 

(CH3)2CO- + HTMpyp3'" -+ 6.3 X 109 13 
[HzTMpyp],3+ + CH3COCH3 

16.562 5,lO,15,20·Tetrakb(4·sultouatophenyl)porphine 

(CH3)zCOH + HzTPPg4- -+ 5.0x107 8.0-
[H3 TPPS],4- + CH3COCH3 8.5 

-2x 109 7 

(CH3hCO- + HTPPS5- -+ [H2 TPPSl'S- -1 x 109 13 
+CH3COCH3 

16;563 1,1'-Tetramethylene.Z,2' .bipyridinium 

(CH3hCOH + Bp2+ -+ BP'+ + 3.0x 109 7.0 
CH3COCH3 +W 

16.564 4,5,4',5'. Tetramethyl·l,l' ·ethylene·Za' ·bipyridinium 

.. (CH3hCOH + Bp2+ -+ Bp· ... + 5.5 x 108 7.0 
CH3COCH3 +W 

16.565 1,2,3,5.Tetramethylisoindole-4,7.dione. 

(CH3hCOH + TMI -> [TMI]'- + 2.3 X 109 7 
CH3COCH3 + H+ 

16.566 1,2,5,6·Tetramethyl.3-phenylisolndoie-4,7·dione 

(CH3hCOH + TMPI -+[TMPIr + 2.3 x 109 7 
. CH3COCH3 + H" 

I T(K) Method 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r . 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. -

p.r. 

Comment 

P.b.k. in NzO-satd. soln. contg. 2-PrOH~ 

P.b.k. in NzO-satd. soln. contg. 2 mol L-1 

HCI04 and 2 mol L-1 2-PrOH; k= 7.0 x 108 

in 70% HCI04. 

P.b.k. at 560 nm in NzO-satd. soln. contg. 2-
PrOH; e-transfer. 

D.k. at 520 nm in N20-satd. soln.contg. 2-
PrOH; 86% e-transfer. 

P.b.k. at 630 nm in N20-satd. soln. contg. 2· 
PrOH. 

P.b.k. at 435 nm in N20·satd. soln. contg. 1 
mol L-12·PrOH . 

P.b.k. at 460 and 700 nm in N20·satd. soln. 
contg. 0.2 mol L-1 2·PrOH. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH and 10-4 mol L -1 porphyrin. 

P.b.k.in N20-satd. soln. contg. 0.1 mol L-1 

2·PrOH and 10-4 mol L-1 porphyrin. 

Abs. changes in soln. contg. 2-PrOH. 

P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH and 10-4 mol L-1 porphyrin. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

2-PrOH and 10-4 mol L-1 porphyrin. 

P.b.k. at -380 nm in N20-satd. soln. contg. 
0.2 mol L-1 2-PrOH and 2.S x 10-4 mol L-1 

viologen. 

P.b.k. at -380 nm in N20·satd. soln. contg. 
0.2 mol L -1 2-PrOH and 2.5 x 10-4 mol L-1 

viologen. 

P.b.k. at SOO nm in deaerated soln. contg. 3 
mol L-1 2-PrOH. 

P.b.k. at 500 nm in deaerated soln. contg. 3 
mol L-1 2·PrOH . 

Ref. 

741127 

741127 

731104 

731078 

94A209 

94A417 

79A143 

82A152 

82AlS2 

92A304 

82A152 

82A152 

84A292 

84A292 

84R027 

84R027 
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TABLE 16. I-Hydroxy-I-methylethyl Continued 

No. Reaction k pH I T (K) Method Comment Ref. 
(L mol-1 s-I) 

16.567 2,2,6,6-Tetramethylpiperidine-N-oxyl 

(CH3)i;OH + TMPN -> electron 3.6 x 108 acid p.r. Condy.; N20-satd. soln. contg. 0.1 mol L-1 761067 
transfer 2-PrOH. 

16.568 2,2,6,6. Tetramethyl-4·piperidone N·oxyl 

(CH3}zCOH + TAN -> addn. 4.3 x 108 acid p.r. Condy.; N20-satd. soln. contg. 0.1 mol L-1 761067 
2-PrOH. 

4.7 x 108 5-6 p.r. c.k. in N;l,0-satd. soln. contg. 2-PrOH; reI. to 710618 
k((CH3)2COH 4- PNAP) = ':\ g ~ 109 1. mnl-1 

-I 
S • 

3.9 X 108 5-6 p.r. C.k. in N;l,0-satd. soln. contg. 2-PrOH; reI. to 710618 
k«CH3hCOH + Fe(CN)63-) = 4.7 x 109 L 
mol-I S-I. 

16.569 4,5,4',5'· Tetramethyl·l,I' .tetramethylene.2,2' ·bipyridiniwn 

(CH3hCOH + BP2+ -> BP'+ + 1.7 X 108 7.0 p.r. P.h.k. at -380 nm in N20-satd. soln. contg. 84A292 
CH3COCH3 +W 0.2 mol L-1 2-PrOH and 2.5 x 10-4 mol L-1 

viologen. 

16.570 4,5,4',5'· Tetramethyl.l,I' .trimethylene-2,2' ·bipyridiniwn 

(CH3hCOH + Bp2+ ..... CH3COCH3 + 9.0 X 108 7.0 p.r. P.h.k. at -380 nm in N20-satd. solo. contg. 84A292 
W+BP'+ O.Zmol L-1 2-PrOH and 2.5 x 10-4 mol L-1 

viologen. 

16.571 Tetranitromethane 

(CH3hCOH + CCN02)4 .... CH3COCH3 5 X 109 1.0 f.p. P.b.k. at 365 nm in solo. contg:8.5 x 10-3 82N025 
+ H+ + CCN02)3 - + • N02 mol L-1 Ti02 and (6-300) x 10-6 mol L-1 

TNM, aloog with Cl- and 2-PrOH. 

5.0 x 109 p.r. P.b.k. at 350 nm in N20-satd. solo. contg. 0.1 
mol L-1 2-PrOH. 

640133 

16.572- Thiamine, conjugate acid 

(CH3hCOH + ThmH2+ -> CH3COCH3 2.2 X 108 0.5 p.r. P.b.k. io soln. contg. 2-PrOH. 771034 
+'ThmH+ 

16.573 ThIamIne catIon 

(CH3hCOH + Thm+ -> CH3COCH3 + 1.9 X 108 6.6 p.r. P.b.k. in soln. contg. 2-PrOH. 771034 
'Thm+H+ 

16.574 Thiazole 

(CH3hCO- + Tz -> 13.3 p.r. No electron transfer obs. 771034 

16.575 Thiazole, conjugate acid 

(CH3hCOH + TzH+ .... CH3COCH3 + 6.2 X 108 0.8 p.r. P.b.k. in soln. cootg. 2-PrOH. 771034 

'TzH 

16.576 Thionine cation 

(CH3hCOH + Th+ ..... CH3COCH3 + H+ 4.6 X 109 6.8 p.r. P.h.k. in N20-satd. solo. contg. 0.1 mol L-1 87A451 

+'Th 2.PrOH and 10-4 mol L -I thionine. 

4.2 x 109 8 p.r. D.k. at 600 om in N20-satd. solo. contg. 2- 731078 
PrOH; 88% e-transter. 

16.577 Thiosemicarbazide 

(CH3hCOH + NH2NHCSNH2 -> 2.0 X 108 <0 p.r. P.b.k. at 400 om in soln. contg. 3.6 mol L-1 

H2S04 and 1 mol L-1 2-PrOH. Mechanism 
94A284 

suggested to be protonation at S and H abstr. 
fromNH. 

16.578 Toluidine Blue cation 

(CH3hCOH + TB+ ..... CH3COCH3 + 3.7 X 109 6.8 p.r. P.b.k. at 830 nm io N20-satd. soln. contg. 0.1 89A262 

[TBHr+ mol L-1 2-PrOH. 
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TABLE 16. 1-Hydroxy-l-methylethyl - Continued 

t~;S79 Trichloroacetate ion 

(C~hCOH+ CI3CC02- ~ 

·'6.;.580': Triftuoroacetute ion 

(CH3hCOH + CF3C02 - ~ 

5.x 106 

1 

13 

T (K) Method Comment . Ref. 

p.r. C.k. in soln. contg. 2-PrOHand acetone; reI. 731140 
to k«CH3)2COH + PNAP) = 3.8 x 109 L 
mort s-l. 

C.k. in soln. contg. 2-PrOH and acetone; reI. 731140 
to k«CH3hCOH + PNAP) = 3.8 x 109 L 
morl s-l. 

p.r. 

p.r. C.k. in soln. contg. 2-PrOH and acetone; reI. 731140 
to k«CH3hCOH + PNAP) = 3.8 x 109 L 
mol-1 S-I. 

16.581· ·Z.[3·(N,N,N·Trimetbylammonio).2.hydroxypropyl].3,4.dimethyl.9·oxothioxanthene 

(CH3hCO- + TX+ -'+ CH3COCH3 + 4.0 X Hi8 12 p.r. D.k. in NTsatd. soln. contg. 10% 2-PrOH. 88A109 
TX' 

16.582 2,3,5.Trimethyl.l,4.beozoquinone 

(CH3)zCOH + 2,3;5~(CH3hQ ~ 3.6x 109 

CH3COCH3 + H+ +. [2,3,5~(CH3)3Q]':-

·.16.583 1,1'· Trimetbylene·2,2' ·bipyridinium 

(CH3hCOH + TQ2+ ~ TQ'+ + 
. rH,rOrH3 -I- H+ 

3.9 X 109 

16.584 1,2,5. Trimethyl·3·phenylisolndole·4,7·dione 

. (CH3)i~OH + TMPI -> [TMPI]'- + -2.4 x 109 

CH3COCH3 +W 

·U;.585 2,4,6. Trinitrobeuzoate ion 

(CH3hCOH + 2,4,6-(N02hc6H2C02- 3.9 x 109 

~ CH3COCH3 + W + 
[2,4,6-(N02hC6H2C02]·2-

16.586 Trypan Blue tetraanion 

(CH3)2COH + TB4- ..... 3 X 109 

16.587 Ubiquinone 30 

(CH3)i:OH + UQ ~ CH3CUCH3 + W 1.Y X 1O? 
+UQ'-

:16.588 VitaminKl 

(CH3)zCOH + 2-Me(3-phytyl)NQ -> 1.7 x 109 

. CH3COCH3 + Me(phytyl)NQ'- + H" 

16.589 1,1'·[o.Xylylene(l-methyl-4,4'.bipyridinium») 

(CH3hCOH + DV4+ ..... [DV],3+ + 3.5 X 109 

CH3COCH3 + H" 

16.590 1,1' -[m-Xylylene(l·methyl-4,4' ·bipyrldinium)] 

(CH3hCOH + DV4+ ..... [DV]'3+ + 3.3 X 109 

CH3COCH3 +W 

16.591 1.1' ·[p-XyIVleue(1-metbyl-4,4' -bipyridinium)] 

(CH3hCOH + DV4+ ~ [DV],3+ + 2.9 X 109 

CH3COCH3 +W 

16.592 1,1' .o.Xylylenebls(4,4' .hlpyrldlnlnm) 

(CH3hCOH + DV4+ ..... CH3COCH3 + 3.6 X 109 

H++[DVr3+ 

7 p.r. 

7.0 p.r. 

p.T. 

7 p.r. 

p.r. 

I p.r. 

7 p.r. 

7 p.r. 

7 p.r. 

7 p.r. 

7 p.r. 

P.b.k. in soln. contg. 1 mol L-1 2~PrOH and 1 730125 
mol L-1 acetone. 

P.b.k. at -380 nm in N20-satd. soln. contg. 84A292 
0;2 mol L-1 2·PrOH and 2.5 x 10-4 mol L-1 

viologen. 

Ph.1c at 500 nm in deaerated soln. conts:. I 82A329 
mol L -1 2-PrOH. 

P.b.k. in N20-satd. soln. contg. 2-PrOH; kat 761111 
pH 0.8 within 20-30%. 

P.b.k. 73A150 

P.b.x. in soJn. comg.7 mol L-1 2·Prt)H and 1 730125 
mol L-1 acetone. 

P.b.k. in soln. contg. 5 mol L-1 2-PrOH and 2 73U125 
mol L-1 acetone . 

P.b.k. at 605 mn in Nz-satd. soln. contg. 1 % 85A30l 
2-PrOH and (0-4) x 10-4 mol L-1 viologen. 

P.b.k. at 605 mn in N2-satd. soln. contg. 1 % 85A301 
2-PrOH and (0-4) x 10-4 mol L-1 viologen. 

P.b.k. at 605 nm in N2,satd. soln. contg. 1 % 85A301 
2-PrOH and (0-4) x 10-4 mol 1:"1 viologen. 

P.b.k. at 605 nm in Nrsatd. soln. contg. 1 % 85A301 
2-PrOH and (0-4) x 10-4 mol L-1 viologen. 
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TABLE 16. I-Hydroxy-l-methylethyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I S-I) 

16.593 Cytochrome C 

(CH3hCOH + Cyt C (Fe3+) ...... 3.9 x 108 8.0- p.r. Ahs. changes at 550 nm in soln. contg. 0.1 89R257 
CH3COCH3 + W + Cyt C (Fe2+) 8.5 mol L-1 2-PrOH. 

211 x 108 72 pr Ph Ie ~t 55() nm in soln. ('ontg. 0.2 mol L-1 82A156 
2-PrOH. (0.005-0.01) mol L-1 acetone and 6 
mg L-1 catalase; reI. to k«CH3hCOH + 
(CH3hCOH) = 2 x 109 L mol-I S-I. 

3.8 x lOs 7 p.r. P.b.k. at .5.50 nm; radical from 2-PrOH. 751012 
1.6 x 108 9.3 

16.594 Deoxyribonucleic acid 

(CH3}zCOH + DNA ...... 7.4 x 103 9.2 "(-r. Calcd. from inactivation efficiency in NzO- 88R099 
satd. soln. contg. 10-4 mol L -I MgCI2• 10-3 83R032 
mol L -I Na tetraborate. and 2-PrOH. 

16.~9~ Methemoglobin 

(CH3hCOH + Fe3+ Hb ...... CH3COCH3 2.4 x 108 7.2 p.r. P.h.k. at 555 nm in soln. contg. 0.2 mol L-1 82A156 
+H++Fe2+Hb 2-PrOH, (0.005-0.01) mol L-1 acetone and 6 

mg 1:"1 catalase; reI. to k«CH~),COH + 
(CH3hCOH) = 2 x 109 Lmol-1 S-I. 

16.596 Metmyoglobin 

(CH3)2COH + Fe3+Mh ...... CH3COCH3 
+H++Fez+Mb 

-1 X 108 7.5 p.T. P.h.k. 79A371 
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TABLE 17. 2-Hydroxy-2.2~dimethylethyl 

. Reaction T (K) Method Comment Ref . 

J. Phys. Chern. Ref. Data. Vol. 25. No.3. 1996 

II 



844 NETA, GRODKOWSKI, AND ROSS 

TABLE 17. 2-Hydroxy-2,2-dimethylethyl - Continued 

No. Reaction T (K) Method Comment Ref 

17.13 N-rac-5,7,7 ,12,14,14-Hexamethyl-l,4,8,II-tetraazacyclotetradeca-4,U·dienecobalt(lI) ion 

'CH2C(CH3)20H + 1.4 x 106 7 298 
N-rac-Co(4, I1-dieneN4)2+ ..... 

p.r. D.k. in Nrsatd. soln. contg. 0-0.25 mol L-1 91A513 
tert-BuOH and (0.05-1.8) x 10-3 mol L-1 N-

N-rac-HOC(CH3hCH2Co(4,11-dieneN4)2+ rac-Co(4,11-dieneN4)2+. 

<1 x 107 p.r. No reaction obs. 78A200 

17.14 Nitrilotriacetatocobaltate(ll) ion 

'CH2C(CH3hOH + CoNTA - ..... 1.1 X 107 7 p.r. P.b.k. at 330 nm in N20-satd. soln. contg. 79A255 
HOC(CH3hCH2CuNTA - 0.511101 L-1 (elt-BuOH. 

17.15 3,10,17,24. Tetrasulfophthalocyaninecobaltate(ll) ion 

'CH2C(CH3hOH + Co(tspc)4- ..... 4.5 x 109 3-12 p.r. P.b.k. in N20-satd. soln. contg. tert-BuOH; 83A238 
HOC(CH3>2CH2CO(tspC)4- monomer and dlmer reactions not 

differentiated. 

1 x 108 p.r. P.b.k. at 675 nm in N20-satd. soln. contg. 82A433 
terr-BuOH. Reaction of aggregated 
Co(tspc)4-. Rate constant for monomer is 
higher (monomerized by high alcohol 
concn.). 

2.2 x 108 9 p.r. P.b.k. at 440 nm in N20-satd. soln. contg. 80A146 
0.1-0.2 mol L-1 tert-BuOH; mechanism 
suggested to involve addn. to the dimer 
[Co(tspc)h 8- followed by splitting to the 
monomeric product. 

17.16 CobaJ(II)amin 

'CH2C(CH3)20H + B12r ..... BI2a 2.4 x 108 5 p.r. P.b.k. at 350-60 nm in N20-satd. soln. contg. 
0.1 mol L-1 tert-BuOH. 

751169 

17.17 Chromium (II) ion 

'CH2C(CH3hOH + C~+ ..... 1.0 X 108 -3 293 p.r. Abs. changes in N20-satd. soln. contg. 0.001 92A361 
CrCH2C(CH3hOH2+ mol L-1 C~+ and tert-BuOH; ~V* = 3.4 cm3 

mol-I studied at 0.1-150 MPa. 

1.0 x 108 -1 p.r. P.h.k. in Ar-satd. soln. contg. tert-BuOH and 741146 

HCI04· 

17.18 Chromium (III) mesoporphyrin 

'CH2C(CH3hOH + Cr'I1MP ..... addn. -1 x 1010 p.r. P.b.k.in deoxygenated soln. contg. tert- 92G079 
BuOH. 

17.19 Copper(l) ion 

'CH2C(CH3hOH + Cu+ ..... 4.5 X 109 2.7- p.r. P.b.k. in N20-satd. soln. contg. (5-20 x 10-4 88A410 
CuCH2C(CH3)20H"" 4.5 11101 L -I CuS04' (5-30) x 10-5 mol L-1 Cu+, 

(5-30) X 10-5 mol L-1 Cr'I1, and 0.1-1 mol 
L-1 tert-BuOH. 

2.6 x 1010 4.5 p.r. Estd. from p.b.k. at 400 nm in N20-satd. soln. 
contg. tert-BuOH and Cu2+; final products 

78A322 

are Cu2+ and isobutene. 

17.20 Ethylene-copper(l) complex 

'CH2C(CH3hOH + CuC2H4 + ..... 5.3 X 107 4.5 Estd. from effect of [C2H4J on rate of formn. 78A322 

H2C=CH2 + CH2=C(CH3h + Cu2+ + and decay of Cu(ethylene)+ at 227 nm in 
OH- soln. contg. tert-BuOH. 

17.21 Bis(I,10·phenanthroline)copper(l) ion 

'CH2C(CH3hOH + Cu(phen)2 + ... >1010 7 p.r. P.b.k. in He-saId. soln. contg. 0.01-1 mol L-1 88A392 

HOC(CH3hCH2Cu(phenh + tert-BuOH and (1-5) x 10-4 mol L-1 

C'n (phen h+ 
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TABLE 17. 2-Hydroxy-2;2-dirnethylethyl - Continued 

Nil,Reaction k . pH I 
(Lmol:"! s-l) 

Ref. T (K) Method Comment 

".22 Copper(ll) ion 

'CH2C(CH3hOH + Cu2+ -> 

CuCHzC(CH3hOH2+ 
6 p.r. P.b.k. in N20-satd. soln. contg. (1-5) X 10--4 SOA277 

tl;23· Copper(ll) triglycioe 

'OI2C(CII3>201I + Cu(CIY3)- -+ 2.6 x 107 

(G1Y3)CuCH2C(CH3hOIl 

'i7,24 Copper(ll) tetraglycine 

'CH2C(CH3hOH + Cu(Gly 4)2- -> 2xI07 

(Gly 4)CuCH2C(CH3hOH2-

l7.~S Pentacyanonitrosylferrate(ll) ion 

'CHzC(CH3hOH + Fe(CN)sN03
- ..... 2.5 X 109 

•. [Fe(Ol)sN(O)CH2C(CH3hPH]3-

17,Z6 Elliyh,uediawinetetraacetatoferratc(ll) ion 

4.5 
3 

-·7 

8.1 

6.0-

7.5 

. 'CH2C(CH3)20H + FeEDTA2- .... -2 X 106 7 . 
CH:i=C(CH3h + OIl + FeEDTA-

'1737. Tris(l,lO·pheoanthroline)iron(JII) Ion 

'CH2C(CH3hOH + Fe(phenl33+ -> 1.5 x 107 -1 
Fe(phenh 2+ + other prod. 

. J7028 ·Mercury(l) cyanide 

'CH1C(CH3hOH+ HgCN -> 

·17.29 Hexacbloroiridate(lV) ion 

p.r. 

p.r. 

p.r. 

p.r. 

296 chern. 

p.r. 

p.r .. 

p.r. 

'CH1C(CH3hOH + IrC16
2- -> lrCIs2- + 1.2 X 109 

. ClCHzC(CH3)20H 
4-6 295 p.r . 

17.30. 5,10,15,20-Tetrakis(4-sulfonatopbenyl)porpbinatomanganate(ll) ioo 

'CH2C(CH3hOH + MnTPPS4- -> -9.5 x 108 8.S 295 p.r. 
HOC(CH3hCH2MnTPPS4

-

-9.5 x 108 9.4, 
12.6 

17.31 5,10,15,20-Tetrakis(l.rnethylpyridinium-4.yl)porpbinatornanganese(II) ion 

p.r. 

'CH2C(CH3hOH + MnTMpyp4+ .... - 1.8 X 109 9;0 p.r. 
HOC(CHj )lCH;tMnTMpyp4+ 

17.32 5,10,15,20-Tetrakis(l.methylpyridinium-4-yl)porphinatomangancse(llI) ion 

.. 'CH2C(CH3:>:Z0H + MnTMpypS+.... 4 x 104 6.7- p.r. 
MnTMpyp4+ + other prod. 9.3 

mol L-1 CuS04 and 0.1 mol L-1 terl~BuOH. 

P.b.k. at 320 DID (Cu1CH2CHCONH2) in 78A322 
N10-satd. soln. contg. tert-BuOH and 
acrylamide. Product is Cu+. 

P.b.k. in NzO-satd. soln. contg. 1 mol L-1 

tert-BuOH. 

P.b.k. at.320 nm in N,O-satd. soln. contg. 1 
mol L -1 tert-BuOH. 

D.k. at 380 DID, as well as p.b.k. In soln. 
contg. 0.3 mol L-J tert-BuOH and 5 x 10~ 
mol L-1 Fe(CN)5N02-. 

Esr study in soln. contg. Fe(m, EOTA, H20 2 
and tert-BuOH. 

P.b.k. at 490 DID in soln. contg. tert-BuGH; 
faster reactions assigned to H and OH + 

. complex. 

P.b.k. in soln. contg. tert-BuOH, H2S04 and 
HCI04; slower process follows fast H 
reaction . 

Calcd. from increase in decay rate at 285 DID 

insoln. contg. tert-BuOH and Hg(CN)z; 
u3cd 2k(HgCN I Hl?CN) - 3.4 x 109 L morl 
-I 

S • 

D.k. at 490 run in NzO-satd. soln. contg. 
tert-BuOH. 

P.b.k. in soln. contg. tert-BuOH. 

O.k. as well as p.b.k. 

D.k. as well as p.b.k. 

D.k. at 465 nm, as well as p.b.k. at 440 nm. 

79A44<i 

80A304 

79A134 

92D262 

85A284 

79A174 

751203 

82A041 

92A391 

84A120 

84AI20 

86A313 

17.33 5,10,15,20-Tetrakis[ 4-(N,N,N-trirnethylammonio )phenyl]porphinatomanganese(lll) ion 

'CH1C(CH3)zOH + MnTAPpS+ -> 5.0 x 104 6.7 p.r. O.k. at 465 nm, as well as p.b.k. at 440 DID. 

MnTAPp4+ + other prod. 
86A313 
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TABLE 17. 2-Hydroxy-2,2-dimethylethyl Continued 

No. Reaction I T (K) Method Comment Ref. 

17.34 0.,0.,0.,(3-Tetrakis[2-(N-methylisonicotinamido )phenyl]porphinatomanganese(III) ion 

'CH2C(CH3hOH + MnPW+ -> 1.6 x lOs 7.0 p.r. D.k. at 465 nm, as well as p.b.k. at 440 nm. 86A313 
MnPpp4+ + other prod. 

17.35 NickelU) ion 

'CH2C(CH3hOH + Ni+ -> Ni2+.+ 
CH2",C(CH3h + OH-

17.36 Nickel(II) ion 

'CH2C(CH3hOH + Ni2+ -> 

17.37 Oxygen 

'CH2C(CH3hOH + O2 -+ 

(CH3hC(OH)CH200' 
6 

17.38 trans-Dihydroxybis( ethylenediamine)platinwn(IV) ion 

'CH2C(CH3)20H + <2 x 107 3.9-
trans-Pt(enh(OH)/+ -+ 9.2 

17.39 Hexachloroplatinate(IV) ion 

'CH2C(CH3hOH + PtCI6
2- ..... 

PtCI2(OHh- + CI- + W + 
ClCH2C(CH3hOH 

6.1 X 107 

17.40 I'cntaammincnitrosylruthcnium(ll) ion 

'CH2C(CH3hOH + Ru(NH3)SN02+ -+ 3.7 X 109 

Ru(NH3)SN(O)CH2C(CH3hOH2+ 

17.41 Tris(2,2'-bipyridine)rutheniwn(II) ion 

'CH2C(CH3hOH + Ru(bpyh2+ -+ <106 

17.42 Tris(2,2'-bipyridine)rutheniwn(lII) ion 

'CH2C(CH3)20H + Ru(bpy)l+ -+ 1.9 X 108 

Ru(bpy)l+ 

4.3 

6.0-
7.5 

7 

4.6 

acid 

p.r. 

p.r. 

295 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.I. 

p.r. 

17.43 Decaamminebis(2,2' -bipyridine)bis[/l.(cyano »]trirutheniwn(III),(lI),(Ill) ion 

'CH2C(CH3hOH + [3,2,3] -+ <l x 106 2 p.r. 

17.44 Hydrogen sulfide 

'CH2C(CH3hOH + H2S -> 
H2SCH2C(CH3hOH 

17.45 Peroxodisulfate ion 

'CH2C(CH3hOH + s20l- -+ 
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6 

p.r. 

p.r. 

-293 chern. 

D.k. at 300 nm (Ni+) in soln. contg. NiS04 
and tert-BuOH; assumed G(Ni~ = G(R) = 
2.7. 

741037 

Estd. from lack of increase in Ni+ in soln. 751027 
contg. 0.1 mol L-' Ni2+ on addn. of 0.1 mol 
L-1 tert-BuOH. 

P.b.k. at 320 nm in 02-satd. soln. contg. 
tert-BuOH. 

P.b.k. at 260 nm in soln. contg. tert-BuOH 
and various [021. 

No reaction obs. in soln. contg. 1 mol L-1 

tert-BuOH and (lor 2.5) x 10-4 mol L-1 

Pt(en)(OII)z2+. 

92A447 

90F447 

80A286 

P.b.k. at 370-460 nm in NzO-satd. soln. 89A203 
contg. 0.11 or 0.51 mol L-1 tert-BuOH, and 2 
x 10-3 or 6.2 x 10-3 mol L -I Ptcli-; condy. 
increase gave k = 6.0 X 107 L mol-I 8-'. 

D.k. at 280 nm, as well as p.b.k. in soln. 
contg. 0.3 mol L-1 tert-BuOH and 5 x 10-4 
mol L-1 Ru(NH3)sN03+. 

P.b.k.; no reduction obs. 

P.b.k. in N20-satd. soln. contg. tert-BuOH. 

79A134 

78A068 

78A070 

720462 

No reaction obs. in 0.5 mol L -I tert-BuOH; 89A024 
redn. to l3,2,3 robs. in 'Y-radiolysis. 

P.b.k. at 380 nm in soln. contg. 1 mol L-1 87A082 
tert-BuOH and (0.5-2) x 10-3 mol L-1 H2S; K 
= 8.5 X 102 L mol-I; Products are HS' + tert-
BuOH. 

Effect of [H2S] on p.b.k. at 380 nm; 670262 
k(complex ..... tert-BuOH + 'SH) = 1.3 x lOs 
s-I. 

Esr; soln. contg. 0.008 mol L-' Ti(III), 0.01 84D044 
mol L-' H20 2, (0-0.025) mol L-1 s2ol- and 
-0.01 mol L -I tert-BuOH. 
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TABLE 17. 2-Hydroxy~2,2-dimethylethyl '- Continued 

Rei1l;(iull T (K) Method Comment 

i7.46 Uranium(lll) ion 

'CH2C(CH3hOH + U3+ .... 

'17A7ZiDC(l) iOD 

'CH2C(CH3hOH + Zn++ W .... Znz+ + 1.0 x 109 

tert-BuOH 

17A8 Zinc(ll) ion 

'CH2C(CH3)20II oj- Zn2+ -+ 

0.3 

7 

. . 1.,.49 S ,10,15,20_ T .. t:r" 1ci~(4~ .• t11fnn"tnJlheny i)porphinatozincatelID ion 

'CH2C(CH3hO:q + ZnTPPS4- .... <107 7 

p.r. 

295· p.r. 

p.r. 

p.r. 

17.50 5,10,15,20. Tetrakis( 4.sulfonatnpbenyl)porphioatozincate(ll) ion, triplet state 

:CH2C(CH3hOH + 3(ZnTPPS"'l" ...... 1.8 x 109 7 p.r. 
addn. 

17.51 AcryllUllide 

~tH2C(Cii3hOH + H2C=CHCONH2 -+ . 4.5 x 107 

addn. 6.8 x 107 

·.17~2 4-Aminopbenoxyl 

'CH2C(CH3hOH + 4-H2NC6H40' .... 
addn. 

3.9 X 108 

17.53 2,2'-Bipyridine H-adduct, conjugate monoacid 

"CHzC(CH3}zOH + [bpyHzr+ .... 1.1 x 109 

J7.54 4,4'.Bipyridine H·adduct, conjugate mODoacid 

'CHzC(CH3hOH + [4,4'-bpyHzr+ -+ ...:.1.3 x 109 

17.55 N·Bromosuccinimide 

'CHzC(CH3)20H+ SBr .... 
BrCH2C(CH3hOH + S· 

17,56 4.(tert.Butyl)phenoxyl 

4.5 
3 

9.2 

'CH2C(CH3hOH + 4-(CH3hCC6H40' 6.0 X JOB 9.2 
-+ addn. 

17.57 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-l-yloxy 

'CH2C(CH3hOH + NX-s .... 1.8 X 108 acid 

p.r. 

p.r. 

p.r. 

p.r. 

296 p.r. 

296 p.r. 

p.r .. 

p.r. 

D.k. at 3551lII\ in He-satd. soln. contg. 0.5 85A122 
mol L-I HCI04 and 0.9 mol L-I tert-BuOH; 
no reaction obs. 

Caicd. from d.k. at 310 nrn (z.n+) in tert- 771011 
BuOH-ZnS04 soln. assuming k(H + H) = 1.3 
x lOW, k(Zn+ + Zn+) =: 4 X J08, k(R + R) = 6.5 
x 108 and k(Zn+ + H) = 2.8 xl09 L morl s-I .. 

Estd. from lack of increase in Zn + in ~nln 
contg. 0.1 mol L-1 Zn2+ upon addn. ofO.! 
mol L-I tert-BuOH . 

P.h.k. in N20-satd. soln. contg. tert-BuOH. 

P.b.k. in NzO-satd. soln. contg. tert-BuOH; 
triplet produced by photolysis. 

7"1027 

82A279 

82A279 

C.k. in N2U-satct. soln. contg. tert-HuOH and 78A322 
Cu2+; reI. to k(·CH2C(CH3hOH +Cu2+).= 

2.7 x ]06 and 3.2 x 106 Lmor1 5-1 at pH 4.5 
and 3, resp. 

D.k. in N20-satd. soln. contg. I mol L-I 

tert-BuOH, 0.01 mol L-1 NaN3 and 4-
aminophenol. 

.D.k. at 365 nrn in Ar-satd. soln. conrg. 0.1 
mol L-1 2-PrOH, 0.25 mol L-I tert-BuOH 
and HCl04 and 5 x 10-4 mol L- I bpyH+; 
radical-radical reaction. 

D.k. at 375 nrn in Ar-satd. soln. contg. 0.2 
mol L-I tert-BuOH and 4 x 10-4 mol L-I 

4,4' -hpyHl+. . 

P.h.k. at 270 nrn in N20-satd. soln. contg. 
(5-40) x 10-4 mol L-1 SBr, 10-4 mol L-1 Ag+ 
and 0.01 mol L -I tert-BuOH. 

C.k in soln. contg. [02]1[SBr} = 0 to 0.25 and 
I mol L-1 tert-BuOH; reI. to 
k("CH2C(CH3hOH +02) = 3 x 109 Lmol-I 

S-I. 

D.k. in N20-satd. soln. contg. I mol L-1 

tert-BuOH,O.OI mol L-1 NaN3 and 4-tert-
butylphenol. 

Condy. change in N20-satd. soln. contg. 
O.oI-O.1 mol L -I tert-BuOH; addn. reaction. 

93A306 

85A184 

84A325 

93A156 

93AI56 

93A306 

761152 
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TABLE 17. 2-Hydroxy-2,2-dimethylethyl - Continued 

No. Reaction k pH I T (K) Method Comment Ref. 
(L mol-1 S-I) 

17.58 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-l-yloxy 

'CH2C(CH3)zOH + NX-u -> 2.0 X 108 acid p.r. Condy. change in N20-satd. soln. contg. 
0.01-0.1 mol L-1 tert-BuOH; addn. reaction. 

761152 

17.59 4-Carboxy-2,6-dimethoxyphenoxyl, anion 

'CH1C(CH3hOH + 2.5 x 108 9.2 p.r. D.k. in N20-satd. soln. contg. 1 mol L- i 93A306 
4--02C-2,6-(CH30hC6H20' .... addn. tert-BuOH, 0.01 mol L -1 NaN3 and 4-

carboxy-2,6-dimethylphenol. 

17.60 2-Carboxy-2,5,7,8-tetramethyl-6-chromanoxy 

'CH2C(CH3hOH + HTxO' -> addn. 1.5 x 108 9.2 p.r. D.k. in N20-satd. soln. contg. 1 mol L-1 93A306 
tert-BuOH, 0.01 mol L-1 NaN3 and Trolox C 
anion. 

17.61 Chlorpromazine, conjugate acid 

'CH2C(CH3hOH + CZH+ -> <106 7 p.r. No bleaching of solute on ms time-scale in 83A272 
N20-satd. soln. contg. tert-BuOH. 

17.62 4-Cyanophenoxyl 

'CH2C(CH3)20H + 4-CNC6H40' -> 1.0 X 109 9.2 p.r. D.k. in N20-satd. soln. contg. 1 mol L-1 93A306 
addn. tert-HuOH,O.Ol mol L I NaN3 and 4-

cyanophenol. 

17.63 Cysteamine 

'CH2C(CH3hOH + H3N+CH2CH2S- -+ 1.8 x 10' p.r. P.b.k. at 410 nm (RSSR-) in N20- satd. soln. 680132 
tert-BuOH + H2NCH2CH2S' contg. tert-BuOH. 

17.64 Cysteine 

'CH2C(CH3hOH + CysSH -> CysS' + 3 X 107 p.r. P.b.k. at 410 nm in deaerated soln. contg. 89A096 
tert-BuOH cysteine and tert-BuOH. 

17.65 1,6-Diazabicyclo[4.4.4]tetradecane radical cation 

'CH2C(CH3)zOH + DABCT'+ -> 6.8 X 108 -4 p.r. D.k. in N20-satd. soln. contg. 0.1 mol tert- 86A272 
BuOH and (0.2-10) x 10-4 mol L-J radical 
cation. 

-2x 109 p.r. D.k. in N2-satd.' soln. contg. 0.1 mol L-1 80A022 
tert-BuOH. 

17.66 1,5-Diazabicyclo[3.3.3]undecane radical cation 

TH2C(CH3)zOH + [3.3.3]'+ -> -2x 109 p.r. D.k. in Nz-satd. soln. contg. 0.1 mol L- 1 tsOAO:lZ 

tert-BuOH. 

17.67 (E)-4,5-Dihydroxy-l,2-dithiane 

'CH2C(CH3hOH + <106 10.8 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 0.2 86A363 
[SSCH2(CHOH)zCH2] -> mol L- i tert-BuOH. 

17.68 1,1 '-Dimethyl-4,4'-bipyridinium 

'CH2C(CH3hOH + My2+ -+ MYH·2+ + I X 107 p.r. Computer simulation based on abs. at 390 82A216 
other prod. and 595 nm in air-free soln. contg. (1-4) x 

10-4 mol L-1 My2+ and (4-16) x 10-2 mol 
L-1 tert-BuOH. 

17.69 1,6-Dimethyl-l,6-diazacyclo[4.4]decane radical cation 

'CH2C(CH3hOH + [4.4]'+ -> -2 X 109 p.r. D.k. in N2-satd. soln. contg. 0.1 mol L-J 80A022 
tert-BuOH. 

17.70 1,3-Dimethyllumichrome 

'CH2C(CH3hOH + Fl -+ 2.5 X 109 5-10 p.r. P.b.k. in N20-satd. soln. contg. tert-BuOH. 82BI04 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 
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TABLE 17. 2-Hydroxy-2,2-dimethylethyl - Continued 

No. Reaction k pH T(K) Method Comment • Ref. 
(Lmol-I s-I) 

11.71 Dithiothreitol 

'CH2C(CH3hOH + 4.7 x 107 7.4 p.r. P.b.k. at 390-400 nrn in NzO-satd. soln. 87A250 
HSCH2(CHOHhCH2SH ... contg. dithiothreitol and tert-BuOH; also see 
HSCH2(CHOH)2CHZS' + tert-BuOH [87G007]. 

6.8 x 107 7 p.r. P.b.k. at 390 nrn in N20-satd. soln. contg. 1 731020 
mol L-I tert-BuOR. 

17~72 N-Etbylmaleimide 

'CH2C(CH3hOH + NEM ... addn. p.r. No e-transfer obs.; very low addn. rate. 720144 

t7.73 Glutathione 

'CH2C(CH3}zOH + GSH ... GS' + 5.0x 107 293 p.r. P.b.k. in N20-satd. soln. contg. teTt-BuOH. 88Al44 
tert-BuOH 

17.74 Hydroquinonc . 

'CH2C(CH3h OH + QH2 ... ~X106 11.5 p.r. Semiquinone not formed in soIn. contg. tert- 79A051 
BuOH. 

17.75 Iodoacetic acid 

'CH2C(CH3nOH + ICHzCOzH ..... -1 x 107 293 chern. Estd. from esr meas. in Tiill_Hz02 soln. 745286 
ICH2C(CH3)zOH + 'CHzCOzH contg. teTt-BuOH; used 2k('CH2C02H + 

"CH2C02H) = 1.8 x 109 L morIs-I. 

17;76 . Iodoacetomtrile 

'CHzC(CH3hOH + ICHzCN ... -2x 107 293 chern. Estd. from esr meas. in Tiill_Hz02 soln. 745286 
ICHzC(CH3hOH + 'CH2CN contg. leTt-BuOR; used 2k(,CH2CN + 

'CH2CN)=2x 109 Lmorl s-I. 

17.77 2-Iodoethanol 

'CH2C(CH;}zOH + ICH2CH20H ... -2:': lOS 293 chern. Estd. from esr meas in Till -H202 soln. contg. 7452&6 
ICH2C(CH3hOH + 'CH2CH2OH tert-BuOH; used 2k('CH2CH20H + 

'CH2CH20H) = 1.9 x 109 L mol-I s-I. 

17.78 3~Iodopropiomc acid 

'CHzC(CH3)20H + ICHzCHzC02H ... -2x 105 293 chern. Estd. from esr meas. in TilTI-HzOz soln. 745286 
ICH1C(CH3hOH + 'CH2CH2C02H contg. tert-BuOH; used 2k('CH2CH2C02H + 

'CH2CH2COzH) = 2.4 x 109 L morl s-l. 

17.79 Lipoamide 

'CH2C(CH3hOH + LS2 ... _107 10.8 p.r. P.b.k. at 400 nm in NzO-satd. soln. conlg. 0.2 86A363 
mol L-I tert-BuOH. 

"-SCI Lmniflavine 

'CH2C(CH3hOH + LF'" 4x 109 7 p.r. P.b.k. in NzO-satd. soln. conlg. tert-BuOH 86A457 
and I umi flavine; gave spectrum with "-max = 
560 run 

17.81 Z-Mercaptoethanol 

'CH2C(CH3hOH + HSCH2CH20H --> 8.2 x 107 10 p.r. P.b.k. at 420 nm (RSSR-) in N20-satd. soln. 690553 
tert-BuOH + 'SCH2CHzOH contg. 0.1 mol L -I leTt-BuOR. 

17.82 2·Methoxy-4.methylpheooxyl 

'CH2C(CH3hOH + 3.3 x 108 9.2 p.r. D.k. in N20-satd. soln. contg. I mol L-1 93A306 
4-CII3-Z-CII30C6II30' > "ddn. . tell-DuOH, 0.01 mol L -I NaN3 and Z-

methoxY-4-metnylphenol. 

:17.83 4-Methoxyphenoxyl 

'CH2C(CH3)20H + 4-CH30C6H40' ..... 5.0 X 108 9.2 p.r. D.k. in N20-satd. soln. contg. I mol L- 1 93A306 
addn. terr-BuOH,O.Ol mol L-1 NaN3 -and 4-

methoxyphenol. 
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TABLE 17. 2-Hydroxy-2,2-dimethylethyl Continued 

No. Reaction k 
(L mol~1 8-1) 

pH T(K) Method Comment Ref. 

17.84 2-Methyl-2-nitrosopropane 

'CH2C(CH3hOH T (CH3)3CNO -> <;.1" 106 -7 -291 jJ.l. P.u.k. ("~r) ill ulluulTt:n:c.1 N20-satd. soln. 91D097 
addn. contg. 0.25 mol L- I tert-BuOH and (0.25-15) 

x 10-3 mol L -1 MNP (assuming complete 
dimer dissociation). 

17.85 4-Methylphenoxyl 

'CH2C(CH3hOH + 4-CH3C6HP' -> 5.6 x 108 9.2 p.L D.k. in N20-satd. soln. contg. 1 mol L-1 93A306 

addn. tert-BuOH, 0.01 mol L-1 NaN3 and 4-
methylphenol. 

17.86 Norpseudopelletierine N-oxyl 

'CH2C(CH3hOH + NPPN -> 5.1 x 108 p.r. D.k. at 240 nm in N20-satd. soln. contg. 710061 
tert-BuOH. 

17.87 Promethazine, conjugate acid 

'CHzC(CH3)20H + PZW -> <106 7 p.r. No bleaching of solute on ms time-scale in 83A272 
N20-satd. soln. contll'. lerl-BuOH. 

17.88 2,2,6,6-Tetramethylpiperidine-N-oxyl 

'CH2C(CH3hOH + TMPN -> addn. 1.5 x 108 2.6 p.r. Condy. change in NzO-satd. soln. contg. 0.1 
mol L-1 tert-BuOH. 

761067 

17.89 2,2,6,6-Tetramethyl-4-piperidone N-oxyl 

'CH2C(CH3)20H + TAN -> addn. 2.8 X 108 2.4 p.r. Condy. changes in N20-satd. soln. contg. 0.1 761067 
mol L-J tert BuOH. 

17.90 Thionine cation 

'CH2C(CH3}zOH + Th+ .... 6.8 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 

tert-BuOH and 10-4 mol L-1 thionine; no 
87A45 I 

reaction obs. 

17.91 Toluidine Blue cation 

'CH2C(CH3)20H + TB+ -> 6.8 p.r. N20-satd. soln. contg. 0.1 mol L -I tert- 89A262 
BuOH; no reaction obs. 

17.92 2,4,6-Tribromophenoxyl 

'CH2C(CH3hOH + 2,4,6-Br3C6HzO' .... 5.6 x 108 9.2 p.r. D.k. in N20-satd. soln. contg. 1 mol L-I 93A306 

addn. tert-BuOH, 0.01 mol L-1 NaN3 and 2,4,6-
tribromophenol. 

17.93 2,4,6-Trichlorophenoxyl 

'CH2C(CH3hOH + 2,4,6-C13C6H20' -> 5.2 X 108 9.2 p.r. D.k. in N20-satd. soln. contg. 1 mol L-1 93A306 

addn. tert-BuOH, 0.01 mol L-1 NaN3 and 2,4,6-
trichlorophenoI. 

17.94 2,4,6-TriiodophenoxyJ 

'CH2C(CH3hOH + 2,4,6-I3C6H20' - 1.5 x 109 9.2 p.r. D.k. in N20-satd. soln. contg. 1 mol L-1 93A306 

addu. tert-BuOH,O.Ol mol L-1 NaN3 and 2,4,6-
triiodophenol. 

17.95 2,4,6-Trimethylphenoxyl 

'(,HzC'((,HJlzOH + ~Afi-MeJ('6H20· 4.3 x 108 9.2 p.r. D.k. in NoO-satd. soln. contg. 1 mol L-1 93A306 

-. addn. tert-BuOH, O.01 mol L -I NaN3 and 2,4,6-
trimethylphenol. 

17.96 Cytochrome C 

'CH2C(CH3)20H + Cyt C (Fe3+) -> p.r. P.b.k. at 550 nm in N20-satd. soln. contg. 78A288 

0.01 mol L-1 tert-BuOH; no reaction obs. 

17.97 Laccase 

'CH2C(CH3)zOH + Cu-OXD .... addu. _10 10 6.0 p.r. P.b.k. (complex formn.) 82A422 
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TABLE 18. Methoxymethyl 

Reaction k pfI I T(K) Method Comment Ref. 
(L mol-I S-I) 

18.1 5,7,7 ,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanecobalt(ll) ion 

CHgOCH2 + CO(Me6[14]aneN4i+ ..... 7 296 f.p. D.k. at 600 run in soln. contg. MV'+ as 89A530 
CH3OCH2Co(Me6(14]aneN 4)2+ indicator and CH3OCH2Co(cyclam)2+. 

'8.2 Cobal(ll)amln 

CHgOCHz + B12r ..... addn. 5.1 x 108 7 296 f.p. D.k. at 470 run, as well as p.b.k. at 520 run, in 89A530 
soln. contg. CHgOCHzCo(cyclam)z+ and 
cobaI(ll)amin . 

18.3 . Chromium(Il) ion 

CHgOCHz + C~+ ...... CrCH2OCH3
Z+ 2.3 x 108 <2 297 f.p. D.k. at 600 run in soln. contg. MV'+ as 89A338 

indicator and CHgOCHzCo(cyclam)z+. 

18.4 -1,4,8,12. Tetraazacyciopentadecanecbromium(Il) ion 

CHgOCHz + Cr([15]aneN4)2+ ..... 1.6 x 108 298 f.p. O.k. at 600 run in soln. contg. MV'+ as 91A427 
CH3OCHzCr([15]aneN4)2+ indicator and CHgOCH2Co(dmgH)z, 

18.5 Femcyanide ion 
• . 3 CHgOCH2 + Fe(CN)6 ...... 4.3 X 109 4-6 p.r. O.k. at 420 run in NzO-satd. soln. contg. 82A041 

dimethyl ether. 

tll.O Hexachloroiridate(IV) ion 

CHgOCHz + IrC16
z ...... IrCll 6.5 x 109 4~6 p.r. O.k. at 490 run in N20-satd. soln. contg. 82A041 

dimethyl ether . 

18.7 . a·l,4,8,1l.Tetraazacyclotetradecanenickel(Il) ion 

CHgOCH2+ a-Ni(cyclam)2+ + H2O ...... 2Ax 108 0 6.0 298 f.p. O.k. at 650 run in deaerated soln. contg. 91A515 
a-CHgOCH2Ni( cyclam)(HzO)2+ ABTS'- as indicator and alkylcobaIt(Ill) 

complex and 6.0 mol L-1 HClO4. 

18.8 ~.1,4,8,II.Tetraazacyclotetradecanenickel(Il) ion 

CIIgOCI12 + I3-Ni(cyclam)2+ + 1I20 -> 1.5 x.107 0 1.0 298 f.p. D.k. lit 650 nm in dCllcmtcd aoln. contg. 91A515 
. ~-CH30CH2Ni(cyclam)(H20)2+ ABTS'- as indicator, aIkylcobaIt(Ill) 

complex and 1.0 mol L-1 HCl04• 

111.9 OYygp.n 

CH30CHz + 0z -+ CH3OCH2OO' 4.9 x 109 0 298 f.p. C.k. in soln. contg. 1.0 mol L-I HCI04; alkyl 91A176 
radical from RCo(dmgH)20H2 or 
RCo(cyclam)H20

2+; reI. to k('CH20CH3 + 
~-Ni(cyclam)2+) = 1.5 x 107 L morl s-I. 

18.10 2,2'.Azinohis(3·ethylbenzothiazoline·6.sulfonate) radical anion 

CH]oCHZ + ABTS'- -> addn. 1.8 x 109 0 1.0 298 f.p. D.k. at 650 run in soln. contg. ABTS'- (from 91A515 
1.2 x 109 6.0 ABTS2- + Br2), aIkylcobalt(m) complex and 

1.0 or 6.0 mol L-1 HCI04. 

18.11 1,1'.Dimethyl-4,4'-hipyridinium radical cation 

CH,OCH2 + MV'+ -> 1.1 x 10~ 298 f.p. D.k. at 600 nm in soln. contg. (1-8) x 10-' 91A427 
mol L -I MV'+ and CH3OCH2Co(dmgH}z. 

1.1 x 109 <2 297 f.p. D.k. at 600 nm (MY ..... E = 1.37 X 104 L 89A338 
mol-I em-I. 001-01 mnl1.-I); MV'+ from 
ZnJHg redn. oLMV2+; (2-4) x 10-6 mol L-I 

radical from photolysis of 
CH3OCH2Co(cyclam)2+. 

18.12 4.Nitroacetophenone 

CH30CH2 + P~AP -> 5.0 x 107 5-7 293 p.r. P.b.k. in N20-satd. soln. contg. I mol r;-I 88A099 
CH30CH20N(0)C6H4-4-COCH3 dimethyl ether; Mit = 14.1 kJ mol-I, L\St = 

-49 J K-1 mol-I, studied at 273-333 K. 
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No. Reaction 

18.13 Tetranitrornethane 

CH30CH2 + C(N02)4 -> 

CH30CH20N+(O-)C(N02)3 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

TABLE 18. Methoxymethyl - Continued 

T (K) Method Comment Ref. 

p.r. P.b.k. at 300 nm in N20-satd. soln. contg. 80A071 
0.05 mol L -I methyl ether; adduct in 
equilibrium with CH30CH20N(O)C(N02h; 
adduct decomposes to nitroform anion. k = 
1.1 X 104 S-I. 
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TABLE 19. l-Ethoxyethyl 

No: ·~action k pH I Method Comment Ref. 
(Lmol-1 8-1) 

19;1 .Dlaqua(nitrilotriacetato)oobaltate(l1) ion 

CH3CH~H5 + CoNTA- ~ 4.Y x 107 4-7 2YlS p.r. P.b.k. at 260 DID in N~U-satd. soln. contg. 88A343 

C:zHsOCH(CH3)CoNTA - (I -50) X 10-4 mol L - CoNTK and 0.2-1 mol 
L-1 Et20. 

'J9,2 Hexaamminecobalt(llI) ion 

CHi:HOC:zHs + Co(NH3)63+ ~ ::;s x]06 5.5-6 p.r. O.k. in NzO-satd. soin. contg. ethyl ether. 771100 

,9.3 Pentaammine(bromo)oobalt(lD) ion 

CH3CHOC:zHs + CO(NH3)sBr2+ ~ 1.6 X 108 3.5-4 p.r. O.k. in NzO-satd. soin. contg. ethyl ether. 771100 

,)9.4 Pentaammine(chloro)cobalt(ll1) ion 

CH3CHOC.zH., + Co(NH,),CI2+ ... 1.4 x 107 3.5-4 p.r. D.k. in N20.s"td. soln. contg. ethyl eth .. r 771100 

19.5 Pentaammine(f1uoro )cobalt(lII) ion 

CH3CHOC:zHs + Co(NH3)sF+ ~ 1.1 X 106 -1 1.0 298 chern. C.k .• radical from homolysis of 83A048 
CrCH(CH~)OC~H~2+; reI. to 

k('CH(CH3)0C:zHs + Co(NH3)sCI2+) lAx 
107 L morl s-l. . 

19.6 trans-Dibromobis(ethylenediamine)cobalt(lll) ion 

. CH3CHOCzHs + Co(enhBr/ ~ 6.5x 108 3.5-4 p.r. O.k. in N20·satd. soin. contg. Et20. 771100 

19.7 cis·Bromobis(ethylenediamine)f1uorocobalt(ll1) ion 

CH3CHUCzHs + Co(en}zHrl'+ ~ 4.YX.lU7 3.J-4 p.r. U.k. in N20·satd. sOIn. contg. Et20. 171100 

19.8 Bis(ethylenediamine)dichiorooobalt(Ill) iou 

CHi:HOC:zHs + Co(enhCl2 + ~ lSx108 3.5·4 p.r. O.k. in NzO-satd. soln. contg. Et2O. 771100 

1M· cis·Aquachlorobis(ethylenediamine)cobalt(1II) ion 

CH3CHOCzHs + cis-Co(en}z(HzO)Clz+ 3.5 x 107 3.5-4 p.r. O.k. in N20-satd. soln. contg. EtzO. 771100 
~ 

19.10 . cis-Amminechiorobis(ethylenediamine)cobalt(ll1) ion 

CH3CHOCzHs + cis-Co(enh(NH3)CI2+ 4.6 x 106 3.5-4 p.r. O.k. in N20·satd. soln. contg. Et2O. 771100 
~ 

19.11 Aquabis(dimethylglyoximato)methylcobalt(lII) 

CH3CHOCzHs + CH3Co(dmgHh(H2O) l.4x 106 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
..... CH,CH(CH))OC2H" 4- CrCH(CH)OC2H,,2+; reI. to 
Co( dmgH)z(H20h k('CH(CH3)OC2Hs + Co(NH3)SP+) = 1.1 x 

106 Lmol-I s-I. 

19.12 Aquabisfdimethylglyoximato lmethylcobalt(ll]). protouated 

CH3CHO~Hs+ 1.8 x 106 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
CH3Co(dmg2H3)(H20 )+ ~ CrCH(CH3)OCzHl+; I:H1 = 0.15-1.0 mol 
CH3CH(CH3)QC:zHs + L -1: reI. to k(,CH(CH3)QC:zHs + 
Co(dmg2H3)(H20)2 + Co(NH3)sF+) = 1.1 x 106 L mol-1 s-I. 

19.13 Aquabis(dimethylglyoximato )ethylcobalt(lll) 

CH3CHOCzHs + 8 x 105 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
CH3CH2Co(dmgH}z(HzO) ..... CrCH(CH3)OC2H/+; reI. to 
CH3CH2CH(CH3)OC2Hs + k('CH(CH3)OCzHs + Co(NH3lsF2+) = 1.1 x 
Co(dmgH}z(Hz°):z 106 L morl s-I. 

19.14 Aquabia[dimcthylglyoxim.do ]cthylcobalt(DI), protonatcd 

CH3CHOCzHs + 1 x 106 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
CH3CH2Co(dmg2H3)(H20)+ ~ CrCH(CH3)OCzHi+; [H'l = 0.15-1.0 mol 
CH3CH2CH(CH3)°CzHs + L-1; rel. to k(,CH(CH3)OCzHs + 
Co(dmg2H3)(H20h .,. Co(NH3JsF2+) = 1.1 X IU6 L mOlls J. 
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TABLE 19. l-Ethoxyethyl - Continued 

No. Reaction T(K) Method Comment Ref. 

19.15 Aquabis(dimethyllIlyoximato )(I.methyiethyl)cobalt(lm 

CHi~HO~H5+ 7 x 105 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
(CH3hCHCo(dmgHh(H20) -+ CrCH(CH3)OC2Hi+; rel. to 
(CH3hCHCH(CH3)O~Hs + kCCH(CH3)OC2Hs + Co(NH3hP2+) = 1.1 x 
Co(dmSH)z(HzOh 106 Lmorl s-l. 

19.16 Aquabis[dimethylglyoximato)](I.methyiethyl)cobaltam, protonated 

CH3CHO~Hs+ 6x 105 acid }.O 298 chern. C.k.; radical from homolysis of 86M354 
(CH3hCHCo(dmg2H3)(H20 ),," -, CICH(CH3)OC2HS''''; [Hj = 0.15-1.0 11101 

(CH3hCHCH(CH3)OC2Hs + L-I ; reI. to kCCH(CH3)O~H5 + 
Co(dmg2H3)(H20)2 + Co(NH3)sp2+) ;:::: 1.1 x 106 L mol-I S-I• 

19.17 Aqu .. (berur;yl)bis(dim'llthylglyoximQto )cobQlt(lll) 

CH3CHQC2Hs + 1.0 X 107 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
C6HsCH2Co(dmgHh(H20) .... CtCH(CH3)O~Hl+; reI. to 
C6HsCH2CH(CH3)OC2Hs + k('CH(CH3)O~H5 + Co(NH3hP2+) = 1.1 x 
Co(dmgH)a(H20)z 106 L morl S-l. 

19.18 Aquabenzylbis( dimethyIglyoximato)cobaltam. protonated 

CH3CHO~Hs+ l.4x 107 acid 1.0 298 chern. C.k.; radical from homolysis of 86M354 
C6HsCH2CO(drng2H3)(H2UY" -+ CrCH(CH3)OC2Hl"; [H1 = 0.15-1.0 mol 
C6HsCH2CH(CH3)OC2Hs + L -1; reI. to kCCH(CH3)OC2Hs + 
Co( dmg2H3)(H20h + Co(NH3)sp2+) = 1.1 x 106 L morl S-I . 

19.19 Cbromiwn(Il) ion 

CH3CHOC2Hs + cr2+ -+ 

CtCH(CH3)O~H/+ 
3.4 x 107 -3 293 p.r. N20-satd. soln. contg. 0.001 mol L -I cr2+ 

and ethyl ether; Il V* = 4.3 cm3 'mol-I , 

92A36 1 

studied at 0.1-150 MFa. 

3.4 x 107 -1 p.r. P.h.k. in Ar-satd. soln. contg. Et20-HCI04' 741146 

19.20 Ferricyanide ion 

CHlHO~Hs + Fe(CN)i- -+ 4.0x 109 4-6 295 p.r. D.k. at 420 nm in N20-satd. soln. contg. 82A041 
Fe(CN)64- + other prod. diethyl ether. 

19.21 Hexachloroiridate(lV) ion 

CH3CHO~Hs + ltC16
2- -+ ltC16

3- + 5.7 X 109 4-6 295 p.r. D.k. at 490 nm in N20-satd. soln. contg. 82A041 
other prod. diethyl ether. 

19.22 Hydrogen peroxide 

CH3CHO~Hs + H20 2 .... 5.5 X 104 chern. Calcd. from esr in Ti(Ill)-H20 2 soln. contg. 745144 
Et20; assumed 2k(R + R):; 3 x 109 L mol-l 

-I s . 

19.23 Hexaammineruthenium(ITI) ion 

CH3CHO~Hs + Ru(NH3)63+ .... 1.0 x 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. 0.5-1 mol L-I 771100 
ethyl ether. 

19.24 Pentaammine(bromo)ruthenium(ITI) ion 

CH3CHO~Hs + Ru(NH3)sBr2+ .... 5.8 X 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. 0.5-1 mol L-1 771100 
ethyl ether. 

19.Z~ PenUiammlne(chloro)ruthenlum(1ll) Ion 

CH3CHO~Hs + Ru(NH3)sCI2+ .... 2.6 X 108 3.5-4 p.r. D.k. in N20.satd. soln. contg. 0.5-1 mol L-1 771100 
ethyl ether. 

19.26 Hydrogen peroxomonosUlfate ion 

CH3CHO~Hs + HSOs- -+ 2.0 x 106 chern. Esr study in soln. contg. Ti(III) sulfate, Hz02, 900226 
HSOs - and diethyl ether. 
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TABLE 19. l-Ethoxyethyl -Continued 

No. Reaction k p~ I T(K) Method Comment Ref. 
CLmol-' s-') 

19.27 Peroxodisulfate ion 

CH3CH~Hs-+ S2082- -> 504'- + 7.5 X 105 -293 chern. Esr study in soln. contg. 0.008 mol L-1 840044 
sol- + other prod. TiCIII), 0.01 mol L-1 HZ0 2, (0-0.025) mol L-1 

SZ082- and -0.Q1 mol L-1 ethyl ether. 

19.28 Vanadium(ll) ion 

- CH3CHOy.Hs+ V2+ + W -> (CzHshO 5.9 x 104 -1 298 chern. D.k. at 396 om in soln. contg. 83A237 
+ V3+ CrCH(CH3)OCzHs, diethyl ether, cr2+, 

Hr.l()4 an<l V2+; .. "'11,,<1 lI~ine 
k("CH(CH3)OCzHs + C?+) = 3.4 x 107 L 
mol-I s-' and k for homolysis of 
CrCH(CH3)OCzHs' 

1929 - Carbon tetrachloride 

CH3CH~Hs + CCI4 -> 2.5 X 107 p.r. Condy changes; buildup ofHCI in NzO-satd. 710778 
soln. contg. Et20. 

19.30 Crotonic acid 

CH3CH~Hs + CH3CH=CHCOzH .... 2.0 x 106 -2 chern. Esrstudy in soln. contg. 1.6'7 X 1O-3mol L-1 93D265 
addn. THIll), 1.67 x 10-3 mol L-1 H20z and Et20; 

calcd. U3ing 2k(R I R). 

19.31-- -- Nitrobenzene 

CH3CHOy.Hs + C6HSN02 -> - 2.5 X 108 p.r. D.k.; radical from ethyl ether. 771100 

19.32 Tetranitrometbane 

CH3CHOClHs -+- C(N02)4 -> C(N02)3 - -4x 109 p.r. P.b.k. at 350 run in N20-satd. soln. contg. SOA07! 
+.other prod. ethyl ether. 
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TABLE 20. 1,2-0ihydroxyethyl 

No. Reaction I T (K) Method Comment Ref 

20.1 1,2-Dihydroxyethyl 

'CHOHCH20H + 'CHOHCH20H --> 9.6 X 10~ p.r. O.k. at 245 nm in N20-satd. soln. contg. 
ethylene glycol; e = 880 L mOrl cm-I. 

79B120 

3.4 x 108 6.0 p.r. O.k. at 250 nm in N20-satd. soln. contg. 730004 
ethylene glycol; 2lde = 1.1 x 106 (e = 610 L 
mol-I cm-\ 

HOCH2CHO- ..... 'CH2CHO + OH- 3.1 x 106 s-1 :2:12 p.r. C.k. in N20-satd. soln. c<;ntg. ethylene 79A051 
glycol; reI. to k(HOCH2CHO- + N-
methylisonicotinate ion) = 3.1$ x 10' L mol 1 
-1 

S • 

20.2 Cadrniwn(II) Ion 

'CHOHCH20H + Cd2+ --> <2.5 X 10) p.r. No reaction obs. 751153 

20.3 N-rac-5,7 ,7 ,12,14,14·Hexamethyl-l,4,8,1l-tetraazacyclotetradeca·4,1l-dienecobalt(II) ion 

'CHOHCH~OH + -1 x 101 3-7 p.r. P.b.k. in NlO-satd. soln. conte. 1 mol L-l 78A200 
N-rac-Co( 4, 11-dieneN4)2+ --> ethylene glycol. 
HOCH2CHOHCo(4,11-dieneN4)2+ + 
other prod. 

20.4 Cobal(Il)amin 

'CHOHCH20H + B 12r ...,. addn. 1.8 x 108 5.9 p.r. Abs. changes at 370, 390,430 and 520 nm in 82A176 
soln. contg. 0.5 mol L-l ethylene glycol; 
addn. prod. decomposes to Co(!) or H-Co(III) 
species. 

2.4 x 108 p.r. P.b.k. at 525 nm as well as d.k.· at 400 nm in 751169 
N20-satd. soln. contg. 0.05 mol L-I ethylene 
glycol. 

20.5 Hexaamminebis(J.!.-hydroxY)[J.!.·(4·nitrobenzoato)]dicobalt(Ill) ion 

'CHOHCH20H + 8 x 101 295 p.r. P.b.k. at 370 nm in soln. of 50% H2O-500/0 80A066 
HO[Co(NH3hh02CC6H4-4-N023+ ..... ethylene glycol; Mi* = 21 kJ morl , studied 
HO[Co(NH3)3h02CC6H4-4-N022+ at 203-295 K. 

20.6 Chromiwn(Il) ion 

'CHOHCH20H + C~+ ...,. 1.0 X 108 -3 293 p.r. Abs. changes in N20-satd. soln. contg. 0.001 92A361 
CrCHOHCH2OH2+ mol L-1 C~+ and ethylene glycol; ,iV* =4.8 

cm3 mol-I, studied at 0.1-150 MPa. 

1.5 x 108 3.0 p.r. P.h.k. in Ar-satd. soln. contg. ethylene 741146 

4.5 glycol-HClO4• 

20.7 Pentacyano(nitrosyl)Cerrate(IlI) ion 

'CHOHCH20H + Fe(CN)5(NO)7--. 2.4)<' 10~ 7 V·l. P.u.k. at 43.5 mll in N20- or Ar-satd. ,oln. 86A306 

Fe(CN)5N03- + W + HOCH2CHO contg. 0.2 mol L-l ethylene glycol and 5 x 
10-4 mol L-l substrate. 

20.8 Ferricyanide ion 

'CHOHCH20H + Fe(CN)63- --> 3.6x 109 7 p.r. O.k. at 410 nm in soln. contg. 0.3 mol L-1 690522 
ethylene glycol. 

20.9 Hydrogen ion 

'CHOHCH20H + H+ ...,. TH2CHO + 1.1 x 101 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-l 86A220 

H2O+W 1,2-ethanediol at varied (R,]; acid catalyzed 
dehydration. 

20.10 Hydroxide ion 

'CHOHSHPH + OH- ...,. _10 10 10 p.r. Absorption spectrum immediately after pulse 730004 

HOCH2CHO- + H 2O in N20-satd. soln. contg. ethylene glycol 
decays in <10 Ils to formylmethyl spectrum. 
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TABLE 20. 1,2-Dihydroxyethyl' -Continued 

:;0::.;-

No: Rell"tion k pH I T(K) Method Comment Ref. 
(Lmol- I S-I) 

21M 1 Oxygen 

'CHOHCH20H + 02 ..... 3.2 X 109 7 p.r. C.k. in N20l02 satd. soln. contg. 0.3 mol L-1 690522 
'OOCHOHCHzOH ethylene glycol with ferricyanide. reI. to 

kCCHOHCH20H + Fe(CN)l-) = 3.6 x 109 L 
mol-I S-I. 

,l(U2, 1,1 '.Dimethyl-4,4'·bipyridiniurn 

'CHOHCH20H + MV2+ ..... MV'+ + 1.8 x 108 6 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
othP.r prot! 1.2-ethanediol. 

'10.13 Dithiothreitol 

~CHOHCH20H + 2.6 X 107 7.4 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 87A250 
HSCH2(CHOHhCH2SH ..... dithiothreitol and 0.1 mol L-1 ethylene 
HSCH2(CHOHhCH2S' + glycol. 
HOCH2CH2OH 

2~U4 2.Methyl·2~nitrosoproPaJle 

'CHOHCH20H + (CH3hCNO :..; addn. 3.4 x 107 -7 -291 p.r. P.b.k. in unbuffered NzO·satd. soln. contg. 
0.25 mol L-I ethylene glycol and (0.25-15) x 

9ID097 

10-3 mol L -I MNP (assuming complete 
dimer dissociation). 

10.15 Tetranitrometbane 

CHOHCH20H + C(N02)4 ..... 1.7 X 109 p.r. P.b.k. in soln. contg. 0.2 mol L-1 ethylene 730126 
glycol. 
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TAIlLE 21. Fonnylmethyl 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I s-l) 

21.1 Formylmethyl 

'CH2CHO+ ·CH2CHO ..... 7.5x 107 7.4 p.r. D.k. at 260 nm in N20-satd. soln. contg. 0.1 91A488 
mol L-1 ethylene glycol or 0.1 mol L-1 

acetaldehyde. 

4.5 x 108 9.8 p.r. D.k. in N20-satd. soln. contg. 10-3 mol L -1 7SAG07 
acetylene; 2kJE = 3.4 X 106 cm S-I. 

4.5 x 108 10 p.r. D.k. in N20-satd. soln. contg. 0.1 mol L-1 730004 
ethylene glycol; to = 260 L mol-1 cm-1 at 300 
nm. 

21.2 Diaqua(5, 7, 7 ,12,14,14-hexamethyl-l,4,8,11-tetraazacYclotetradeca-4,1l-diene)coba\t(ll) ion 

'CH2CHO + Co(4,11-dieneN4)(H2Oh2+ 8 x 107 1-3, p.r . P.b.k. in N20-satd. soln. contg. 1 mol L-1 78A200 
...... CHOCH2Co(4,ll-dieneN4)(H20)2+ 7-10 ethylene glycoL 

21.3 Dihydroxytetrakis( 4-sulfonatophenyl)porphinatocobaltate(ll) ion 

'CH2CHU+Cdl1:'P:)(UH)/ ...... :l.OX lU? 1L p.r. V.K. as well as p.b.1e In N2U-satd. sOln. 81AHI 
contg. ethylene glycol; addn. or ox.idation. 

21.4 Chromium(lI) ion 

'CH2CHU + Cr+ + H2U ...... 3.' x 10° -1 p.r. P.b.k. 10 AI-satd. soln. contg. ethylene 741140 
CrCH2CH(OH)22+ glycol.HClO 4' 

21.S Tris(I,10-phenanthroline)iron(llI) ion 

'CH2CHO + Fe(phenh3+ -+ <1 x 106 -I p.r. No reaction obs. in soln. contg. ethylene 8SA2'34 
glycol. 

21.6 Ferrocyanide ion 

'CH2CHO + Fe(CN)64- + W -+ 8.7 X 106 13.5 p.r. P.b.k. in N20-satd. soln. contg. 0.9 mol L-1 90COO7 
CH3CHO + Fe(CN)l- ethylene glycol 

21.7 Hel'achloroiridate(IV) ion 

'CH2CHO + IrCIl- ...... 1.7 x 109 7 p.r. D.k. at 4':10 om in soln. contg. 2- 82AU41 

chloroethanol. 

21.8 Bis(hydroxy)tetra'kis(4-pyridyl)porpninatQmanganate(ll1) ion 

'CH2CHO + (OH)2MnTpyF' -> -4x 108 11.9 p.r. D.k. as well as p.b.k. in N20-satd. soln. 84A120 
contg. ethylene glycol. 

21.9 Bis(hydroxy)tetrakis(4-sulfonatophenyl)porphinatomanganate(lll) ion 

'CH2CHO + (OHhMnTPPSS- -+ 6.2 x 108 12.4 p.r. D.k. as well as p.b.k. in NzO-satd. soln. 84A120 

contg. ethylene glycol. 

21.10 Bis(hydroxy)tetrakis(l-methylpyridinium-4-yl)porphinatomanganese(llI) ion 

'CH2CHO + (OHhMnTMpyp3+ ... 2.2 x 10~ 12.4 p.r. D.k. as well as p.b.k. in N20-satd. soln. 1:S4A120 

contg. ethylene glycol. 

21.11 5,lO,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(II) ion 

'CH2CHO + ZnTPPS4- + H+ -> -1.5 x 1O~ 12 p.r. D.k. as well as p.b.k. in N20-satd. soln. 81A3n 

CH3CHO + [ZnTPPSr3- contg. ethylene glycoL 

21.12 4-Aminophenoxide ion 

'CH2CHO + 4-NH2C6H40- + H+ -+ 2.1 X 109 -11.5 296 p.r. P.b.k. in N20-satd. soln. contg. N20 and 79AQ51 

CH3CHO + 4-H2N~H40' ethylene glycol. 

21.13 Ascorbate ion 

'CHzCHO + AIr .... CH3CHO + A'- 7x 108 p.r. P.b.l<:. in N20-satd. soln. 88A266 

8.8 x 107 7 296 p.r. P.h.k. in N20-satd. soln. contg. 79A051 

CICH2CH2OH. 
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TABLE 21. Fonnylmethyl - Continued 

No. Reaction I T (K) Method Comment Ref. 

ll.14 z-rerr-Butylhydroquluom'tlhudou 

'CH2CHO + (CH3hCQ2- + H20 ..... 1.7 x 109 13.5 295 p.r. P.b.k. at 430 run in NzO-satd. soln. contg. 0.9 95A022 
CH3CHO + (CH3hCQ'- + OH- mol L-1 ethylene glycol, -0.5 mol L-1 KOH 

and tel1-butylhydroquinone. 

.21.15 Catechin, conjugate base 

'CH2CHO + H+ + ArO- ..... CH3CHO + 1.8 X 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
ArC' glycol. 

2.,16 Catechol rnonoanion 

'CH2CHO + 2-HOC6H40- ..... CH3CHO 7.4 x 108 -11.5 296 p.r. P.b.k. in N20-satd. soln. contg. ethylene 79A051 
+ 2--0CfiH4O' g1yrn1 

21.17 .1,4-Dihydroxy-9,10-anthraquinone-2-sulfonate ion 

'CH2CHO + Q2SH2 ...... Q2SH· + -1.2 x 1010 p.r. P.b.k. at >650 run in N2-satd. soln. contg .. 92A203 
CII3CIIO ethylene glycol. 

.21.18 l,4-Dihydroxy-9,10-anthraquinone-6-sulfonate ion 

'CH2CHO + Q6SH2 -> Q6SH' + 2.0x 1010 p.r. P.b.k. at >650 run in N2-satd. soln. contg. 92A203 
CH3CHO ethylene glycol. 

21.19 3,4-Dibydroxycinnarnate trianion 

'CH2CHO+H++ 2.6 x 109 13.5 p.r. P.h.k. in N20-satd. soln. contg. ethylene 82A253 
3A-COhC6H3CH=CHC02 -> glycol. 
CH3CHO+ 
3,4-CO)CO)C6H3CH=CHC02 -

ztoZO 6, 7-Dihydroxycooo.arln, conjugate base 

'CH2CHO + H+ + ArO- -> CH3CHO + 2x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
ArO' glycol. 

21.21 5,8-Dihydroxy-l,4-naphthoquinone, conjugate dibase 

'CH2CHO + 5,8-NQ(O-h -> CH3CHO 3.6 X 109 -13 p.r. P.h.k. in N20-satd. soIn. contg. 1 mol L-1 88A374 
+'NQ(OH~- ethylene glycol and (2-12) x 10-5 mol L-1 

naphthazarin. 

21.22 5,8-Dibydroxy-l,4-napbthoquinone 

'CH2CHO + 5,8-NQ(OHh .:.. CH3CHO 9.0x 109 -1 p.r. P.b.k. in NzO-satd. soln. contg. 1 mol L-1 88A374 
+'NQH(OHh ethylene glycol and (2-12) x 10-5 mol L-1 

naphthazarin. 

21.23 2,s-Dihydroxyphenylacetate ion, conjugate dibase 

'CHzCHO+W. 1.7 x 109 13.5 p_r. P.b.k. in N20"~Attf onln. "nntg "'thy1!'!n!'! R2A253 
2,5-COhC6H3CH2C02 - -> CH3CHO + glycol. 
2,5-('O)CO)C6H3CH2C02 -

21.24 DL-3;4-Dihydroxyphenylalanine 

'CH2CHO+ 1.4 x 109 13.5 p.r. P.b.k. in NzO-satd. soln. contg. ethylene 82A253 
(HOhC6H3CH2CH(NH2)C02H -> glycol. 

21.25 4-(Dirnethylarnino)phenoxide ion 

'CH2CHO + g+ + (CH3hNC6H40- ..... 2.2 X 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
CH3CHO + 4-(CH3)2NC6H40' glycol. 

21..26 Dithiothreitol, anion 

'CH2CHO + HSCH2(CHOH)2CHZS- -> 1.2 x 108 10 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 87A250 
HSCH2(CHOH)2CH2S' + CH3CHO 3.5 x 108 11.1 dithiothreitol and 0.1 mol L-l ethylene 

glycol. 

21.27 EUagic acid, conjugate base 

'CH2CHO + H+ + ArO- -> CH3CHO + 2.4 x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
ArO' glycol. 
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TABLE 21. Formylmethyl - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I s-I) 

21.28 4·Ethylphenoxide ion 

'CH2CHO + 4-EtC6H40- + H+ -> 7.0xl07 -11.5 296 p.r. P.b.k. in N20-satd. soln. contg. ethylene 79A051 
CH3CHO + 4-EtC6H4O' glycol. 

21.29 Hydroquinone 

'CH2CHO + QH2 -> :52 X 106 7.2 296 p.r. P.b.k. in N20-satd. soln. contg. 2- 79A051 
chloroethanol. 

21.30 Hydroquinone monoanion 

'CH2CHO + 4-HOC6H40- ..... CH3CHO 2.2 x 109 -11.5 296 p.r. P.b.k. in N20·satd. soln. contg. ethylene 79A051 
+Q'- glycol or 2-methoxy- or 2-ethoxyethanol. 

21.31 p·Hydroxycinnamate ion, conjugate base 

'CH2CHO+H++ 7.7 x 107 11.5 p.r. P.b.k. at 595 nm in soln. contg. I mol L-I 84A206 
4-(O-)C6II4CII=CIIC02- , ethylene glycol. 

4-'OC6H4CH=CHCOz-

21.32 7·Hydroxycoumarin, conjugate base 

'CH2CHO T H'" T ArO- -. CH3CHO T 1.3 x 100 13.:5 p.r. P.bll.. ill N20-,alu. ,uln. cuntg. ethylene 82A2:53 
ArO' glycol. 

21.33 5.Hydroxydopamine 

'CH2CHO + (HO)3C6HzCH2CH2NH2 1.8 X 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
glycol. 

21.34 6·Hydroxydopamine 

'CH2CHO + (HOhC6H1CH2CH2NH2 1.8 X 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
-> glycol. 

21.35 5-Hydroxyindole, conjugate base 

'CH2CHO + W + [5-InH-Ol-> 1.3 x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
CH3CHO + 5-InH-O' glycol. 

21.36 3-Hydroxyphenoxide ion 

'CH2CHO + 3-HOC6H40- -> CH3CHO 1.3 x 109 13.5 p.T. P.h.k. in NzO-satd. soln. contg. ethylene 82A253 
+ 3--OC6H4O' glycol. 

1.6 x 109 -11.5 296 p.T. P.b.k. in N20-satd. soln. contg. ethylene 79A051 
glylOo1. 

21.37 6-Hydroxy·2,5,7,8·tetramethylchroman·2·carboxylate dianion 

'CH2CHO + W + Tx02- .... CH3CHO + 1.8 x 109 13.5 p.r. P.b.k. in NzO-satd. soln. contg. ethylene 82A253 
])(0- glycol. 

21.38 5·Hydroxytryptophan 

'CH2CHO + 5-0HTrpH -> 1.3 x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
glycol. 

21.39 Isobarbiturate ion 

'CH2CHO + H+ + IBO- -> CH,CHO + 1.6 x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
lBO' glycol. 

21.40 4.Methoxyphenoxide ion 

'CHzCHO + 4-CH30C6H40- + H+ -> 9.8 X 108 -1l.5 296 p.r. P.b.k. in N20-satd. soln. contg. ethylene 79A051 

CH3CHO + 4-CH3OC6H4O' glycol. 

8.3 x 108 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
glycol. 

21.41 4·Methylphenoxide ion 

'CHzCHO + 4-CH3C6H40- + H+ -> 9.0 X 107 -1l.5 296 p.r. P.b.k. in N20-satd. soln. contg. ethylene 79A051 

CH3CHO + 4-CH3C6H4O' glycol. 
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TABLE 21. Fonnylmethyl - Continued 

No. Reaction k pH· I T(K) Method Comment Ref. 
(Lmol-I s-I) 

11042' Metiazinic acid, conjugate base 

~CH2CHO + MZ" + W ..:... CH3CHO + 2 X 108 10 p.r. P.b.k. at 529 run in N20-satd. soln. contg. 1 81A162 
[MZ]' mol L- t ethylene glycol; 51% e-transfer. 

11.43 ,Noradnmallul' 

'CH2CHO+ 1.5 x 109 13;5 p.r. P.b.k. in NzO-satd. soIn. contg. ethylene 82A253 
(HO}zC6H3CH(CH2NH2)OH -> glycol. 

21.44 Phenoxide ion 

'CH1CHO + C6HsO- + H+ ~ CH3CHO 4.3 x 106 -11.5 296 p.r. P.b.k. in N20-satda. soIn. contg. ethylene 79A051 
+ Ci;HjO' glycol. 

~~,45 Q.PhenyJenediamine 

'CH1CHO + 1,2-C6H4(N]'Ilh-> 7.7 x 107 13.5 p.r. P.b.k. in NzO-satd. soIn. contg. ethylene 82A253 
CH3CHO + 2-H2NC6H4NH glycol. 

7.3 x 107 -11.:1 296 p.r. P.b.k. in N20-satd. soln. comg. ethylene 79AO~H 

glycol. 

21.46 p-Pheuylenediamine 

'CH2CHO + 1,4-C6H4(N]'Izh -+ 4.6 x 108 13.5 p.r. P.b.k. in N2U-satd. soln. contg. ethylene lS2A253 
, CH3CHO + 4-H2NC6H4NH glycol. 

4.0 x 108 -11.5 296 p.r. P.b.k. in N20-satd. soIn. contg. ethylene 79A051 
glycol. 

21.47 Quercetin, conjugate base 

'CH2CHO + QO- + H+ -+ CH3CHO + 3.1 X 109 13.5 p.r. P.b.k. in N20-satd. soIn. contg. ethylene 82A253 
QO' glycol. 

~1.4!1 Rutin, conjugate base 

CH2CHO + ArO- .... C27H29016 + 1.5 X 109 13.5 p.r. P.b.k. in NzO-satd. soln. contg. ethylene 82A253 
C1I3CIlO + n+ glycol. 

21.49 1,2,5,8· Tetrahydroxy.9,1O"anthraquioone, conjugate base 

"CHzCHO + ArO- -+ ArO' + CH3CHO 2.4 x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253. 
+H'" glycol. 

21.50 N,N,N' ,N' ·Tetramethyl·p·phenylenediamine 

'CH2CHO + TMPD + H+ .... CH3CHO 2.1 X 109 13.5 p.r. P.b.k. in NzO-satd. soln. contg. ethylene 82A253 
+TMPD'+ glycol. 

2.0 x 109 -11.5 296 p.r. P.b.k. in NzO-satd. soln. contg. ethylene 79A051 
glycol. 

21.S1 3,4,5-Tribydroxybenzoate ion, conjugate dibase 

'CHzCHO+ 1.4 x 109 13.5 p.r. P.b.k. in N20-satd. soln. contg. ethylene 82A253 
3,4,5-(OH)COhCoH2C02- ..... glycol. 
CH3CHO + 3,4,5-('O)rO)zCoH2COZ-
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TABLE 22. Carboxymethyl 

No. Reaction k pH I T(K) Method ConUllellt Ref. 
(L mol-Is-I) 

22.1 Carboxymethyl 

'CH2C02H + 'CH2C02H ..... 9 x 108 3 p.r. D.k. in N20-satd. soln. contg. acetic acid; E::: 690446 
650 L mol-l cm-1 at 320 nm; pKa = 4.5. 

22.2 Carboxymethyl, anion 

'CH2C02- + ·CH2C02- ..... 5.5 X 108 6.5 p.r. O.k. at 366 nm in N20-satd. soln. contg. Na 761082 
acetate; E = 780 L morl em-I. 

5 x 108 10 p.r. O.k. in N20-satd. soln. contg. acetate ion; E = 
!SUU L mol-I em-I at 35U nm. 

690446 

22.3 Diaqua(S,7,7 ,12,14,14.hexamethyl·l,4,8,11·tetraazacyclotetradeca·4,11·diene)cobalt(11) ion 

'CH2C02- + <1 X 107 

Co(4,II-dieneN4)(H20hL+ --> 
p.r. No reaction obs. 78A200 

22.4 Diaqua(nitrilotriacetato )cobaltate(1I) ion 

'CH1C02 - + CoNTA - ..... 
02CCH2CoNTA 2-

1.5 X 107 4-7 298 p.r. P.b.k. at 260 nm in N20-satd. soln. conte:. 
1-50 x 10-4 mol L-l CoNTA and 0.2·1 mol 

88A343 

L-l AcOH. 

22.5 Hexaamminecobalt(111) ion 

'CH2C02 + CO(NH3)63+ ..... <3.2 X 106 7.3 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-I 72AOI8 
acetate. 

'CH2C02H + CO(NH3)63+ ..... <1.0 x 107 2.5 p.r. O.k. in Ar-satd. soln. contg. 0,01 mol L-l 72AOI8 
acertc acid. 

22.6 Chromium(11) ion 

'CH1C01H + C~+ ..... CrCH2C02H2+ 2.5 x 108 -I p.r. P.b.k; in Ar-satd. soln. contg. acetic acid and 741146 
HClO4• 

22.7 Dicbromate(V1) ion 

'CH2C02H + Cr20l- .... Cr(V) + other 1.8 x 108 0.5, p.r. O.k. at 350 nm, as well as 310 nm, in N2O- 91A230 
prod. -3.0 satd. soln. contg. (1-6) x 10-4 mol L-1 

dichromate and 0.1 mol L-1 acetic acid. 

22.8 Copper(11) ion 

• CH2C02 - + Cu2+ --> CuCH2C02 + 6.4 X 108 6.0 p.r. O.k. in N20-satd. 10-2 mol L-1 acetate soln . 771025 
Final product is Cu+. 

22.9 Copper(1I) triglycine 

'CH2C02 - + Cu(GIY3)- -+ 1.6 x 107 -7 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L,l 79A445 
(GIY3)CuCH2Col- acetate ion. 

22.10 CopperaI) tetraglycine 

'CH2C02 - + Cu(Gly 4)2- -> 9 X 106 8.1 p.r. P.b.k. at 320 nm in N20-satd. soln. contg. 1 80A304 
(Gly 4)CuCH2C02 3- mol L-1 acetate ion. 

22.11 Trls(I,10'phenanthroline)iron(1m ion 

'CH2C02H + Fe(phenh3+ -> redn. 1.2 x 106 -1 p.r. Estd. from kobs in soln. contg. 1.5-4.0 mol 85A284 
L-1 AcOH (reacts with >90% of'OH and 
<15% of H') and (2-6) x 10-4 mol L-1 

complex, and G value; probably inner-sphere 
mechanism. 

22.12 Ferricyanide ion 

"CH2C02H + Fe(CN)63
- -+ electron 2x 106 3.3 293 p.r. U.k. at 4:lU nm In N2u-satd. soln. comg. 82A041 

transfer acetic acid. 

22.13 Hexachloroiridate(1V) ion 

'CH2C02H + IrCIl- .... IrCIs
2- + 1.4 x lOY 3.3 293 p.r. O.k. at 490 nm in N20-satd. soln. contg. 82AU41 

CICH2C02H acetate. 
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TABLE 22. ~oxymethyl Continued 

.. ~ ~,. 
i'I.;, . Reaction k P:ti 1 T(K) Mt:thol1 Conunen( Ref. 

(L mol-I s-I) 

lU3 Hexachloroiridate(lV) ion - Continued 

'CH2COZ- + IrCli- ~ IrCIs
2- + 4.2 x 108 7 p.r. O.k. at 490 urn in NzO-satd. soln. contg. 82A04! 

ClCHzC02- acetate. 

21.14·9xygen 

'CHzCOz - + 0z ~ 'OOCHzCOz- 1.7 x 109 8 p.r, P.b.k. at 275 urn in NzOI02 (4:1 v/v) satd, 85AI06 
soln. contg. 0.01 mol L-1 acetate ion. 

2.1 x 109 8.2 p.r. O.k. at 366 urn in N20lOz satd. soln. contg. 
U.Ol mol L-1 acetate; cor. for.i:{K + K) = 5.5 

761082 

X 108 L mol-I S-I. 

3 x 109 8 p.r. O.k. at 370 urn in N20lOz satd. soIn. contg. 
0.1 mol L -I acetate. 

761207 

'22.1S .. Ozone 

'CH~C02 - + 0 3 ~ 63cHzCOz- 1.5 x 109 9·\0 p.r. O.k. at 350 urn ('CH1COZ), as well as p.b.k .. 87A13 
at 430 nrn (03), in N,O •• .,td .• ''In. contg. 
(1·2) X 10-4 mol L-I ozone and (1-10) x 10-2 

mol L-1 acetate ion; computer simulation; 
product decomposes to '02-, COz and CH2O. 

22.16,· Hexaammineruthenium(lD) ion 

'CH2COzH + Ru(NH3)63+ ... ~x106 3.9 p.r. O.k. in NzO-satd. soln .. contg. 0.5·1 mol L-1 771100 
acetic acid. 

<3.0 x 107 2.5 p.r. D.k. in Ar-satd. soln. contg. O.oI mol L-1 72AOIll 
acetic acid. 

'CHZC02 ~ + Ru(NH3)l+ ... <1 X 107 7.3 p.r. O.k. in N20·satd. soln. contg. 0.01 mol L-1 72A0l8 
acetate. 

22.11 Pentaammine(bromo)rutbenium(lD) ion 

'CHZC02H + ~U(NH3)5B?+ ~ 4.6 x 108 3.9 p.r. D.k. in N20-satd. soln. contg. 0.5-1 mol L-1 77}100 
acetic acid. 

22.18 Pentaammine(chloro)rutheDium(lll) ion 

'CH2COzH + RU(NH3)5CI2+ ... 4.0x 107 3.9 p.r. O.k. in N20·satd. soln. contg. 0.5-1 mol L-I 771100 
acetic acid. 

22;19 Titanium(DI) ions 

'CH2COzH + Ti3+ ..... TiCH2COzH3+ 4x 106 0.5 p.r. P.b.k. in soln. contg. 2 mol r;-l AcOH and 0.3 79A34 I 
mol L-J sulfuric lu.:itl. Compl~ forum. 
deduced from transient spectra. Product is 
Ti(lV). 

ll.lO Uranlum(IIl) ion 

'CH2COzH + U3+ ... UCH2C02H
3 1.2 X 108 0.3 p.r. O.k. at 355 nm in He-satd. soln. contg. 0.5 85A122 

mol L-I HCI04 and 0.1·1 mol L-I AcOH. 

22.21 2·Metbyl·2.nitrosopropane 

'CH2C02 - 't (CH3hCNO ..... 7.0x 106 9.2 -291 p.r. P.b.k. in N20·satd. soln. contg. 0.1 mol L-I 9lD097 
(CH3)3CN(0)CH1C02 - Na acetate, 0.01 mol L-1 borate buffer and 

(0.25-15) x 10-3 mol L-I MNP (assuming 
complete MNP dimer dissociation). 

22.22 acj·Nitromethsne anion 

'CH2C02 - + CH1N02- ..:,. 7.9x 107 11.3 -285 p.r. P.b.k. in N,O·satd. soln. contg. 0,5·5 x 10-3 880069 
-02CCH2CH2N02 .- mol L-1 nitromethane and 0.5 mol L-I 

acetate ion; d.k. gave k = 8.8 X 10' L rnol- I 

s-I. 
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TABLE 23. Carboxy(hydroxy)methyl 

No. Reaction k I T(K) Method Comment Ref. 
(Lmorl s~l) 

23.1 (Carboxy)hydroxymethyl 

'CHOHC02H + 'CHOHC02H -> 6.5 x 108 p.r. D.k in N20-satd. soln. contg. 0.05 mol L-I 690447 
glycolic acid (e = 6000 L mol-1 cm-I ); pKa = 
4.6. 

'CHUHCU2 + 'CHUHCU2 -> 4.3 X lOs 7.2 p.r. D.k In N20-Sard. soln. comg. 0.0:5 mol L-1 690447 
glycolic acid (e = 6000 L mol-I cm-I); pK. = 
8.8. 

'CHO-C02- + 'CHO-C02--> 7.5 x 106 12 p.r. D.k in N,O-satd. soln. contg. 0.05 mol L-I 690447 
glycolic acid (e = 6000 L mol-I cm-I). 

23.2 Tetrahydroxyborate ion 

'CHOHC02- + B(OH)4--> 1.4 X 107 9.16, ->0 p.r. Calcd. from effect of borate on d.k. at 270 nm 751053 
'CHO-C0z- + H3B03 + H2O 9.75 in N20-satd. soln. contg. glycolate. 

23.3 Chromium (II) ion 

'CHOIICOzII + cr2+ , 1.4 x 108 p.r. P.h.k. in Ar-sutd. soln. contg. glyoolio acid 741146 
CrCHOHCOzH

2+ and HCl04. 

23.4 Ferricyanide ion 

'CHOHC02H + Fe(CN)63- ....,. 1.0 X 108 3.4 29:5 p.r. D.k. at 420 run in N20-satd. soln. contg. 82A041 
Fe(CN)64

- + other prod. glycolic acid. 

'CHOHCOz- + Fe(CN)l- -> Fe(CN)64- 5 x 108 7 p.r. D.k. at 410 nm in soln. contg. 0.3 mol L-I 690522 
+ other prod. glycolate ion. 

-OCHC02- + Fe(CN)63- -> Fe(CN)64- 7.5 X 108 11.5 295 p.r. D.k. at 420 nm in N20-satd. soln. contg. 82A041 
+ other prod. glycolate. 

23.5 Hexachloroiridate(IV) ion 

'CHOHC02H + IrCI6
2- ....,. IrC16

3- + 2.3 X 109 3.3 295 p.r. D.k. at 490 nm in N20-satd. soIn. contg. 82A041 
other prod. glycolate. 

• CHOHC02 - + IrCll- -> IrCll- + 2.0 x 109 6.9 295 p.r. D.k. at 490 nm in NzO-satd. soln. contg. 82A041 
other prod. glycolate. 

-OCHC02 + IrCI6
2- .... IrC16

3- + other 1.8 x 109 10.7 295 p.r. D.k. at 490 nm in N20-satd. soln. contg. 82A041 
prod. glycolate. 

23.6 Ammonia 

'CHOHC02- + NH3 -> 'CHO-C°2 + 7.5 x 108 9.26, ..... 0 p.r. Calcd. from effect of [NH3J in buffer soln. on 751053 
NH4+ 9.75 d.k. at 270 nm in NzO-satd. soln. contg. 

glycolate. 

23.7 Hydroxide ion 

'CHOHC02- + OW -> 'CHO-C0z- + 3.9 x 109 9.5- ..... 0 p.r. Calcd. from effect of [Olfl in buffer soln. on 751053 

H2O 10.5 d.k. at 270 nm in N20-satd. soln. contg. 
glycolate; k:;;: 3.1 X 109 L mol-I s-I in 
unbuffered soln. 

23.8 Oxygen 

'CHOHC02- +02 .... '00CHOHC02- 1.8 X 109 7 p.r. C.k. in N20l02 satd. soln. contg. 0.3 mol L-I 690522 
glycolate and ferricyanide. reI. to 
kCCHOHC02- + Fe(CN)63') = 5 x 108 L 
moils I. 

23.9 Pyrophosphate ion 

'CHOHC02- + P2074- ..... 'CHO-C°2 5.8 x 106 9.26, ->0 p.r. Calcd. from effect of [PZO? 4l on d.k. at 270 751053 

+HPZ0 7
3- 9.75 nm in N20-satd. glycolate soIn. 

23.10 9,10-Anthraquinone-2-sulfonate ion 

'CHOHC02- + 2-S03AQ- -> 7.1 x 108 7.0 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 

[2-S03AQrz- + other prod. glycolate. 
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TABLE 23. Carboxy(hydroxy)methyl Continued 

No. Reaction k 
(L mol- I S- I) 

pH I TCK) Method Comment Ref. 

Hll 1,4.Ren7.oqninone 

. 'CHOHC02 - + Q ..... Q'- + other prod. 2.2 x 109 7.0 p.r. P.b.k. at 400 run in N20-satd. soln. contg. 731052 
glycolate; 72% e-transfer. 731104 

'13,12 2.Hydroxy-l,4-napbthoquinone 

'CHOHCOz - + 2-(OH)NQ ...... 9.1 x 108 7.0 p.r. P.b.k. at 400 run in NzO-satd. soln. contg. 731104 
2-(OH)NQ'- + other prod. glycolate. 

23.13 2-Methyl-l,4-ual'htboquiuooe 

'CHOHC02H + 2"CH3NQ ..... 9.2 x 108 3.2 p.r. P.b.k. at 395 run in NzO-satd. soln. contg. 731047 
glycolic acid; 13% e-transfer. 

cHOHC01- + 2-CH3NQ --+ 1.5 x 109 6.5 pro P.hk at 395·run in NzO-satd. soln. cantil. 731047 
glycolate ion; 69% e-transfer. 731104 

'CHO-C02-+2-CH3NQ ..... 1.6 x 109 10.6 p.r. P.b.k. at 395 run in N20-satd. soln. contg. 731047 
glycolate ion; 77% e-transfer. 

2..1.14 1,4.Napbtboquinone.2-sulfonate ion 

CHOHC02 - + 2-S03NQ- --+ 1.7 x 109 7.0 p.r. P.b.k. at 400 nm in NzO-satd. soln. contg. 731104 
[2-S03NQr2- + other prod glycolate ion. 

23.15 Riboflavine 

'CHOHC02 - + RF ..... electron transfer 9.3 x108 7.0 p.r. P.b.k. at 560 run in N20-satd. soln. contg. 731104 
glycolate ion. 
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TABLE 24. Carboxy(hydroxy)ethyl 

No. Reaction k pH T(K) Method Comment Ref. 
(Lrnol-I s-I) 

24.1 Hexaammineeobalt(Im ion 

CH3COHC02 - + Co(NH3)63+ ..... 7.0x 106 6.0 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-1 72A018 
electron transfer lactate. 

CH3C(O-)C02- + Co(NH3)63+ ..... 2.4 X 1010 12.0 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-1 72AOI8 
electron transfer lactate. 

24.2 Chromimn(II) ion 

CH3COHC02H + C~+ ..... 9.2 X 107 -1 p.r. P.b.k. in Ar-satd. soln. contg. lactic acid and 741146 
CrCOH(CH3)C02HH HClO4· 

24.3 Hemine 

CH3COHC02- + Hem-Fell ..... Hem-Fell 5.6 x 108 7.0 p.r. P.b.k. in N20-satd. soln. contg. 0.025 mol L-1 75A241 
+ other prod. lactate. 

24.4 Ferricyanide ion 

CHi:OHCOz- + Fe(CN)63- ..... 1<;"X 109 7 p.r. D.k. at 410 nm in Goln. contS. 0.3 mol L-1 690522 

lactate ion. 

24.5 Oxygen 

CHi:OHCOz - + 0, .... 3.5>< 108 7.3 p.r. D.k. at 270 nm in N20I02-satd. soln. ",ontg. 731052 

CH3C(OO')(OH)C02 - lactate ion. 

2.6 x 109 7 p.r. C.k. in soln. contg. 0.3 mol L-1lactate; reI. to 690522 
k(CHi:OHC02 - + Fe(CN)l-) == 1.5 x 109 L 
mol-I S-I. 

24.6 Hexaammineruthenimn(Im ion 

CH3COHC02 - + Ru(NH3)63+ ..... 2.5 X 109 6.0 p.r. D.k. in N20-satd. 0.01 mol L-1lactate ion. 72AOI8 
electron transfer 

24.7 9,10.Anthraquinone-2,6.disulfonate ion 

CH3COHC02 - + 2,6-diSO~AQ2- ..... 3.0 X 109 7.0 p.r. P.b.k. in N~O-satd. soln. contg. 5 x 10-3 mol 751051 
[2,6-diS03AQr3- + CH3COC02 - + H+ L-1 lactate; 58% e-transfer. 

24.8 1,4·Benzoquinone 

CH3COHC02 - + Q ..... Q'- + 6.5 X 109 7.3 p.r. P.b.k. in NzO-satd. soln. contg. lactate; 97% 731052 
CH3COC02- + H+ -7.0 x 109 10.8 e-transfer. 

24.9 Biacetyl 

CHsC':OHCOz - + CH3 COCOCHJ -> 2.8 x 107 6.0 p.r. D.k. in N.O Gatd. Goln. contg. 0.01 mol L-1 72AOI8 

lactate. 

24.10 2-Methyl.1,4.naphthoquinone 

CH3COIIC02 - + 2-CII3NQ > 1.4 x 109 6.5 p.l. P.u.k. a( 39511111 in N20-sald. I>oln. c(J"(g. 731047 

lactate ion; 55% e-transfer. 

CHi(O-)C02- +2-CH3NQ ..... 1.9 x 109 10.6 p.r. P.b.k. at 395 nrn in N20-satd. soln. contg. 731047 
lactate ion; 72% e-transfer (15% at pH 3.2). 

24.11 Nifuroxime 

CH3COHC02 - + NF ..... NF- + 1.5 X 109 7 p.r. P.b.k. at 390 nrn in N20-satd. soln. contg. 0.2 731099 
CH3COC02- + H+ mol L-1lactate ion; 100% e-transfer. 

24.12 Nitrobenzene 

CH3COHC02 - + C6HSN02 ... 6.5 X 107 6.0 p.r. Abs. changes in N20-satd. soln. contg. O. I 72AOI8 
mol L-1lactate ion. 

24.13 Cytochrome C 

CHiCOHC02- + Cyt C (Fe3+) ..... Cyt C 2.3 x 108 7 p.r. P.b.k. at 550 nrn in N20-satd. soln. contg. 0.2 751012 
(Fe +) + CH3COC02 - + H+ 2.5 X 108 11 mol L-1lactate. 

2.4 x 108 p.r. P.b.k. at 550 nm in soln. contg. lactate. 741007 
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TABLE 25. Amino(carboxy)methyl 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-1 s-l) 

~1I.1 H",xaa.uunln",cobalt(Ill) ion 

H3WCHC02- + CO(NH3)63+-.. <1.2 X 107 5.7 p.r. D.k. in NzO-satd. soln. contg. 0.1 mol L-1 72AOIS 
glycine. 

25.2 Ferricyanide ion 

H1NCHC02 - + Fe(CN)l- .... 1 X 109 p.r. D.k. at 420 nm in soln. contg. glycine. 761082 

!!i.3 Oxygen 

H2NCHC02 - + O2 .... -I X 109 7.9 p.r. D.k. at 307 nm in NzOIOz satd. soln. contg. 761082 
NH1CH2(C02 jOo' . 0.2 mol L-1 glycine; also c.k. with 

ferricyanide. 

25.4. Hexaammineruthenium(lD) ion 

H3WCHC02- + Ru(NH3)63+ -+ 4.0 X 108 5.7 p.r. D.k. in N20-satd. soln .. contg. om mol L-1 72A018 
electron transfer glycine. 

25~ 9,1O·Anthraqninone·2,6·disulfonate ion 

H2NCHCOz - + 2,6-diS03AQ2- -> 2.6 X 109 8.0 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
[2,6-diS03AQr3- + HN=CHC02- + H+ glycine. 

25.6 ·9,10.Anthraqninone·2·sulfonate ion 

H2NCHC02 - + 2-S03AQ- -> . 2.2 X 109 S.O p.r. P.h.k. at 400 nm in NzO-satd. soln. contg. 731104 
[2-S03AQr2- + HN=CHCOz - + H+ glycine. 

25.7 1,4·Benzoqninone 

HzNCHCO;z - + Q -> Q'-+ 3.9x 109 8.0 p.r. P.b.k. at 400 nm in NzO-satd. soln. contg. 73]104 
HN=CHCOz - + H+ glycine. 

25.8 Crystal Violet cation 

H2NCHCO;z - + CV+ -> 1.2 X 109 7 p.r. D.1e. at 525 nm in N20-satd. soln. contg. 731078 
glycine; 56% e-transfer. 

25.9 2,6·Dichloroindophenolate ion 

H2NCHCOz - + DCnr -> 3.6 x 109 7 p.r. D.k. at 600 nm in NzO-satd. soln. contg. 731078 
glycine; 87% e-transfer. 

25.10 2·Hydroxy.l,4.naphthoqulnone 

H2NCHCOz- + 2-(OH)NQ -> 3.1 x 109 8.0 p.r. P.b.k. at 400 nm in NzO-satd. soln. contg. 731104 
2-(OH)NQ'- + HN-CHC02 - + g+ ely,,;n"-

25.11 Indigodisulfonate ion 

H2NCHCOz - + IDSz- -.. 2.8 X 109 9 p.r. D.1e. at 610 nm in NzO-satd. soln. contg. 731078 
glyoine; 71 % c-transfer. 

25.12 IndigotetrasuJfonate ion 

HzNCHC02 - + ITS4- -> 2.6 X 109 7.0 p.r. D.k. at 610 nm in N20-satd. soln. contg. 731078 
glycine; 78% e-transfer. 

25.13 Lumiflavine 

H2NCHC02 - + LF .... 1.8 x 109 7 p.r. P.b.k. at >500 nm in N20-satd. soln. contg. 85A224 
3.6 x 108 11.2 0.05-0.1 mol L-J glycine. 

25.14 Methylene Blue cation 

H,NCHCO, - + MB+ -> 3.7 X 109 7 p.r. D.k. at 580 nm in NzO-satd. soln. contg. 731078 
glycine; 86% e-transfer. 

25.15 2.Methyl·l,4.naphthoqninone 

H2NCHC02 - + 2-CHgNQ -> 5.5 x 109 5.4 p.r. P.b.k. at 395 nm in N,O-satd. soln. contg. 731047 
glycine; 71 % e-transfcr. 

4.0x 109 8.0 p.r. P.b.k. at 395 nm in soln. contg. glycine; 79% 731047 
e-transfer; also see [731104]. 
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TABLE 25. Amino(carboxy)methyl - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-1 S-I) 

25.15 2·Methyl·l,4-naphthoquinone Continued 

3.8 x 109 6.2 p.r. . P.b.k. at 400 nmin N20-satd. soln. contg. 723057 
glycine; 78% e-transfer. 

25.16 1,4.Naphthoquinone~2-sulfonate ion 

H2NCHC02 - + 2-S03NQ- .... 3.3 x 109 8.0 p.r. P.b.k. at 400 nm in N20-satd: soln. contg. 731104 
[2-S03NQr2- glyCine. 

25.17 Nicotinamide adenine dinucleotide 

HzNCHC02 - + NAD+ .... 1.5 X 109 6.0 p.r. P.b.k. in NzO-satd. solo. contg. glycine. 731104 

25.18 Phcnoanfraninc cation 

HzNCHCOz- + PSF .... 1.9 x 109 7 p.r. D.k. at 520 ron hi NzO-satd. sobi. contg. 731078 
glycine; 66% e-transfer. 

2:5.19 RlbOfiavlne 

H2NCHC02 - + RF .... electron transfer 2,7 x 109 8.0 p.r. P.b.k. at 560 nm in NzO-satd. soln. contg. 731104 
glycine. 

25.20 Safranine cation 

H2NCHC02 - + sr .... 1.6 x 109 7 p.r. D.k. at 520 ron in N20~satd. soln. contg. 731078 
glycine; 60% e-transfer. 

25.21 Thionine cation 

H2NCHCOz - + Th+ .... 3.2.x 109 8 p.r. D.k. at 600 nm in NzO-satd. sohi. contg. 731078 
glycine; 85% e-transfer. 
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TABLE 26. Carbon dioxide radical anion 

f>-" 
N\); Reaction k P!i I nX) Method Comment' Ref. 

(Lmol-I S-I) 

111 •• ·· Carbon dioxide radical anion 

• CO2- + ·C02- ..... 6.5 X 108 7 0.1 p.r. D.k. at 235 nm, E = 3000 L mol-l em-I, in 86A327 
saln. eontg. 0.1 mol L-1 formate. 

5 x 108 7 0.16 293 p.r. D.k. at 280 nrn in N20-satd. soln. eontg. 2 x 
10-3 mol L- l phosphate-0.16 mol L-I 

86A394 

formate buffer; E = 1200 L mol-1 em-I. 

5 x 108 7.0 0.16 p.r. D.k. at 285 nm using 8= 1000 Lmor' em-I. 84AI53 

3.8 x 108 2.7 --0 p.r. D.k. at 250 run in N20-satd. soln. "ontg. 0.1 73()()R'i 

13 mol L-l formate; 8 = 2050 L mol-I em-l 

(1100 at pH 0); k = 8.5 X 108 L mol-I s-I at 
pHO. 

4.5 x 108 2.8-7 p.r. U.k. jn CO-satd. soln. at 260 nin (8 = 2200 L 700303 
mol-I em-I) as well as candy. changes; same 
result in N20-satd. soln. contg. formate. 

7.5 x 108 3.1.9 0.5 p.r. D.k. at 255 nm in N20-satd. soln. contg. 690446 
formate, as well as in CO2-satd. soln. eontg. 
formate; Emax = 3000 L mol-1 cm-l at 235 
nm; k = 8.5 x 108 L mol-1 s-1 at pH 13. 

5 x 108 5 .... 0 p.r. D.k. at 250 nm in C02satd. soln. eontg. om 650384 
mol L-I formate; e:=2250 Lmol-I em-I. 

.. ".2 Hydrated electron 

' CU2 +eaq +HzO .... ~C02- +H++ 9 x lOP 9.15 298 1'.1. D ..... at 670 run in IlZ-.atd. soln. contg. 2.3 x 92A377 
O1r 10-4 mol L-1 formate and 3 x 10-4 mol L-1 

borate buffer. 

~6.3 Silver{I) ion 

'C02- + Ag+ .... CO2 + AgO 4x 109 5.5 p.r. P.b.k. at 310 nm in NzO-satd. soln. contg. 93A166. 
formate. 

l6.4 Bismuth(ITI) ion 

'C02H + Bi3+ -+ BiCOOH3+ 7 X 104 <0 p.r. P.h.k. at -400 nm in Ar-satd. soln. contg. 5 88A493 
mol L-I HCI04 and formate . 

. 26.5 Bicarbonate ion 

'C02- + HC03 - 4 HC02- + C03'- 2x 103 'Y-r. Computer fitting using initial yields of 91G058 
oxalate and formate, as well as transient 
absorbance, in 02-free soln. contg. 0.5-1 mol 
L -1 anunonium bicarbonate. 

,26.6 Carbonate radical ion 

'("02- '" ("°3.- ..... CO2 + ("°32- 5 x to7 p.r. D.k. at 250 nrn in Orfree soln. c.ontg. 0.5-1 
mol L-1 bicarbonate; at low dose mixed 

9lG058 

kinetics are observed; computer fitting with 
yields of formate and oxalate in 'Y-radiolysis. 

26.7 Cadmium(l) ion 

• CO2- + Cd+ -+ CO2 + CdO 2x 109 p.r. D.k. in deaerated soln. contg. 5 x 10-4 mol 92N098 
L-1 Cd(Cl04h and 10-3 mol L-1 formate. 

26.8 Cadmium(Il) ion 

'C02 - + Cd2+ -+ CO2 + Cd+ _105 p.r. Estd. from increase in Cd+ inCOrsatd. soln. 751027 
contg. 0.1 mol L-J Cd2+ and 0.1 mol L-1 

HCO~-. 

5.1 X 106 p.r. P.b.k. in soln. contg. formate. 751153 

26.9 N.rac-S,7, 7,12,14,14-Hexamethyl.l,4,8,11-tetraazacyclotetradeca-4,1I-dienecobalt(I) ion, protonated 

'C02 +N-rac-Co(4,1l-dieneN4)(H)2+ 6x 109 0.1 298 p.r. Abs. changes in soln. contg. 0.1 mol L-1 91A513 
-+ formate. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction I T (K) Method Comment 

26.10 Cobalt(Il) ion 

·C02- + C02+ ..... CO2 + Co+ p.r. 

26.11 2,3,9,lO.Tetramethyl.l,4,8,II.tetraazacyclotetradeca·l,3,8,10·tetraenecobalt(ll) ion 

Estd. from lack of increase in Co + in soln. 
eontg. 0.1 mol L-1 eo2+ upon addn. of 0.1 
mol L -1 formate, as well as "(·r. expts. 
[730039]; 102 < k < 105 L mOrl s-I. 

·C02- + Co(Me~tetraeneN4)2+ ..... CO2 4.7 X 109 6.5 0.1 p.r. P.b.k. in soln. contg. 0.1 mol L-I fOMnllte. 

+ CO(Me4tetraeneN4t 

26.12 N·mesQ·5,7,7 ,12,14,14·Hexamethyl·l,4,8,1l~tetraazacyclotetradeca-4,ll·dienecobaJt(I1) ion 

·coz-.j. N-meso.Co(4.,1l.dieneN4 )2+ -.. :3 x 109 

N-meso-Co(4,lI·dieneN4)(C02t 
0.1 298 p.r. Abs. changes in CO2-slltd. soin. contg. 0.1 

mol L-1 formate; 80% addn., 20% CO(J).is 
produced. 

26.13 N·me·5,7,7 ,12,14,14·HexamethYl·l,4,8.11·tetraazacYclotetradeca-4.11·dienecobalt(II) ion 

'COz- + N-rac-Co(4,1l-dieneN4)2+..... 8.5 x 108 0.1 298 p.r. Abs. changes in C0z-satd. soln. contg. 0.1 
sec·N.rac~Co(4,11·dieneN4)(C02)+ mol L -1 formate; at 339 K 20-30% Co(I) is 

produced. 

6.5 0.1 p.r, 

26.14 5,7,7,12,12,14.Hexamethyl.lA,8,1l.tetraazacyclotetradeca-4,14·dienecobalt(ll) ion 

'C02 - + Co(4,14-dieneN4)2+ ..... CO2 + <1 X 107 6.5 0,1 p.r. 
Co(4,14-dieneN4)+ 

26.15 2,2'.Bipyridinecobalt(Il) ion 

'C02 - + Co(bpy)2+ ..... Co(bPy)C02 + 0.2 p.r. 

26.16 Bis(2,2'·bipyridine)cobalt(I1) ion 

P.b.k.; no reaction obs.in sam. contg. 0.1 
mol L-1 formate. 

No reaction obs; insoln. contg. 0.1 mol L-1 

fonnate. 

P.b.k.; total k for radical consumption. 

Ref. 

751027 

761001 

91A513 

91AS13 

761001 

761001 

8SA034 

• CO2 - + Co(bpYh2+ ..... Co(bPYhC02 + 1.6 X 107 0.2 p.r. P.b,k.; total k for radical consumption; 70% 8SA034 

26.17 Tris(2,2'.bipyridine)cobalt(II) ion 

• CO2 - + Co(bpy)/+ ..... CO(bpyh + + W 3.S X 107 

+ CO2 

26.18 4,4'·Dimethyl.2,2'·bipyridinecobalt(II) ion 

• CO2- +Co(4,4'-Me2bPY)2+..... 1.1 x 107 

Co(4,4' -Me2bpy)C02 + 

U.19 Bis(4,4'.dimethyl·2,2'·bipyridine)cobalt(Il) ion 

. C02 - + Cot4,4"Me2bPYh~1 ...... 

Co(4,4' -Me2bpYhC02 + 
1.1 x 10' 

26.20 Tris( 4,4' ·dimethyl·2,2· .bipyridine)cobalt(ll) ion 

'C01-+Co(4,4'-Me2bPy)l' -> 1.7 x 107 

Co(4,4' -Me2bpYh + + COi 

26.21 3,10,17,24· Tetrasulfophthalocyaninecobalt(Il) ion 

'C02- + Co(tspC)4- ..... CO2 + 1.5 X 108 

Co(tspc)5-

0.2 

D,S 

0,5 

3-11 0,1 

26.22 Tetrakis(4'sulfonatophenyl)porphinatocobaltate(ll) ion 

'C02-+ CoTPPS4- • CO2 + CoTPPS5- 1.7 x 108 

2.6 x 108 
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p.r. 

p.r. 

p,r. 

p,r. 

P,I. 

p,r. 

294 p,r. 

addn., 30% electron transfer. 

P.b.k.; total k for radical consumption; also 
10% addn. 

P.b.k.; total k for radical consumption. 

P.bJc; total k for radical consumption. 

P.h.k.; total k for radical consumption; also 
4O%addn. 

P.b.k. at 460 ron in N20-satd. som. contg. 
(l-S) x 10-5 mol L -I Co(pts)4- and 0.1 mol 
L-1 formate (substrate present as dimer). 

P.b.k.llt 450 run in NzO-satd. soln. contg. 
formate (substrate present as dimer). 

D.k. in N20-satd. soln. contg. fonnatc. 

8SA034 

85A034 

S:5A034 

8SA034 

&3A23& 

R2A433 

83A088 
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TABLE 26. Carbon dioxide radical anion - Continued 

.~-ill 

N-o; Reaction k pH I T(K) Method Comment Ref. 
(L mol-I s-I) 

16.23 Nitrilotriacetatocobaltate<ID ion 

CO2 - + CoNTK +[C02CoNTA]2- 7.3 X 107 4-7 p.r. P.h.k. at 260 nm in NrO-satd. soln. contg. 88A343 
(1-50) x 10-4 mol ~ CoNTA and 0.2-1 mol 
L-1 formate. 

7.3 x 107 7 0.2 p.r. P.b.k. at 270 run in NzO-satd. soIn. contg. U.2 79A2'j'j 
mol L -I formate. 

3M4 Cobal(lI)amin 

'COz- + B12r -+ CO2 + B12s 8.2 x 108 9.2 0.1 p.r. D.k. at 311 and 478 nm as well as p.b.k. at 741105 
386 and 280 nm in NzO-satd. soln. contg. 0.1 
mol L -I formate. 

Ui.25 Hexaamminecobalt(Ill) ion 

'COz- + Co(NH3)l+ -+ COz + l.l X 108 6.9 p.r. C.k. in N20-satd. soln. contg. 0.1 mol L -I 731075 
CO(NH3)6Z+ formate; reI. to k(,COz- + PANBCoill) = 1.9 

x 109 L mol-I s-I . 

4.0 x 107 4.8 p.r. D.k. in NzO-satd. soln. contg.O.01 mol L-I 72AOI8 
formate. 

26.26 Pentaonunine(aqua)cobalt(DI) ion 

'COZ - + CO(NH~)S(H20)3+ -+ CO2 + -1.7 X 108 5.2 p.r. C.k. in NzO-satd. soln. contg. 0.1 mol L -I 731075 
Co(NH3)s{HZO) + formate; reI. to kCCOz- + PANBCoill) = 1.9 

x 109 Lmol-I 8-1• 

_"26.27 Pentaammine(hydroxy)cobaIt(III) ion 

'C02 - + Co(NH3)sOH2+ -+ <3x 107 7.8 p.r. C.k. in N20-satd. soln. contg. 0.1 mol 1.-1 731075 
formate; reI. to kCCOz- + PANBCoill) = 1.9 
x 109 Lmor1 8-1• 

26.28 Pentaammine(chloro)cobalt(llI) iOD 

'C02 - + Co(NH3hCf+ -+ CO2 + 1.5 X 108 6.9 p.r. C.k. in NzO-8atd. soln. contg. 0.1 mol L-I 731075 
Co(NH3hCl+ formate; reI. to k('C02- + PANBCoill) = 1.9 

x 109 L morl s-I. 

26.29 Pentaammine(Ditrito-N)cobalt(lll) ion 

• CO2 - + CO(NH3h(NOz)2+ -+ <2x 107 6.9 p.r. C.k. in NzO-satd. soln. contg. 0.1 mol L-I 731075 
formate; reI. to k('C02 - + PANBCoill) = 1.9 
x 109 Lmol-I s-I . 

26.30 Pentaammine(nitrato-O)cobalt(llI) ion 

'C02 - + CO(NH3)sNOl+ .... COz + 2.1 X 108 6.9 p.r. C.k. in NzO-satd. soln. contg. 0.1 mol L-I 731075 
Co(NH3)sN03 + formate; reI. to k(' CO2 - + .p ANBCom) = 1.9 

x 109 L rnorl s-I. 

26.31 (Acetato)pentaamminecobalt(llI) ion 

'C02 - + Co(NH3)s(OAc)2+ -+ CO2 + 1.1 X 108 6.9 p.r. C.k. in NzO-satd. soln. contg. 0.1 mol L- I 731075 
Co(N1I3)s(OAc)+ fonnQte; reI. to k('COz- + PANBCoill) -1.9 

x 109 L mol-I s-I. 

26.32 Pentaammine(phenylacetato)cobalt(III) ion 

• CO2 - + Co(NH3)S02CCH2C6Hs 2+ -+ 7.0x 107 6.9 p.r. C.k. in NzO-satd. soln. contg. 0.1 mol L-I 731075 
CO2 + Co(NH3)s~CCH2C6Hs + formate; reI. to kCC02- + PANBCoill) = 1.9 

x 109 Lmol-I S-I. 

26.33. Pentaammine(benzoato)cobalt(Ill) ion 

• CO2 - + Co(NH3)S02CC6Hs 2+ .:... CO2 4.5 x 107 6.9 p.r: C.k. in N20-satd. soln. contg. 0.1 mol L- 1 731075 
+ Co(NH3)S02CC6HS + formate; reI. to kCCOz - + PANBCoJlI) == 1.9 

x 109 Lmol- I S- I . 
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TABLE 26. Carhon dioxide radical anion - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I- S-I) 

26.34 Pentaammine(4-cyanobenzoato)cobalt(III) ion 

'C02 + Co(NH3)sOzCC6H4-4-CNz+-+ 4.6 X 107 6.9 p.r. C.k. in N20-satd. soln. contg. 0.1 mol L-1 731075 
CO2 + Co(NH3)sOzCC6H4-4-CN+ formate; reI. to k(,COz- + PANBCoffi) = 1.9 

x 109 Lmol-I s-I. 

26.35 Pentaammine(2.nitrobenzoato )cobalt(IU) ion 

'C02 + Co(NH3)S02CC6H4-2-NOl+ 2.0 X 109 7 0.1 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 771027 
-+ CO2 + formate and (2-10) x lO-s mol L-1 complex. 
[Co(NH3)sOzCC6H4-2-NOz)'+ 

26.36 Pentaammine(3-nitrobenzoato )cobaJt(IU) ion 

'COz- + Co(NH3)SOZCC6H4-3-NOZ2+ 1.5 X 109 7 0.1 p.r. P.h.k. in NzO-satd. soln. contg. 0.1 mol 1:'1 771027 
-+COz+ formate and (2-10) x 10-5 mol L-1 complex. 
[Co(NH3)SOzCC6H4-3-NOz]'+ 

26.37 Pentaammine( 4-nitrobenzoato )cobalt(IIl) ion (PANBCollI) 

·COZ- + Co(NH3)SOZCC6H4-4-NOzz+ 1.9 X 109 7 0.1 p.r. P.h.k. in NzO-satd. soln. contg. 0.1 mol L-1 771027 
..... C02 + formate and (2-10) x 10-5 mol L-1 complex . 
[Co(NH3)sOzCC6H4-4-NOz]'+ 

26.38 Pentaammine(2,4-dinitrobenzoato )cobalt(III) ion 

.COZ-+ 7.5 x 109 7.0 p.r. P.h.k. in NzO-satd. soln. contg. formate and 771027 
Co(NH3)sOzCC6Hr 2,4-(NOzh z+ ..... (1-3) X 10-4 mol L-1 complex. 
CO:. + Co(NHj)~OZCCbHj 2,~ (NOz)z + 

26.39 Pentaammine(3,5·dinitrobenzoato )cobalt(III) ion 

'COz-+ 8.1 x 109 7.0 p.r. P.h.k. in NzO-satd. soIn. contg. formate and 771027 
Co(NH3>S0zCC6H3-3,5-(N02h z+ -+ (1-3) X 10-4 mol L -I complex. 
CO2 + Co(NH3)sOzCC6H3-3,5-(NOz)z + 

26.40 Pentaammine(2-nitrophenylacetato)cobalt(III) ion 

' CU2 + 
Co(NH3)SOzCCH2C6H4-2-N02 z+ -+ 

1.3 X lU9 'I U.1 ZYI:S p.r. P.b.k. In Nzu-satd. soln. contg. U.l mol L 1 

formate and (2-10) x 10-5 mol L -1 complex. 
86A340 

COz+ 
[Co(NH3)SOzCCHzC6H4-2-NOz]'+ 

26.41 Pentaammine(3-nitrophenylacetato)cobalt(III) ion 

.COZ-+ 
Co(NH3)SOzCCH2C6Hr3-NOz z+ -+ 

1.5 x 109 7 0.1 298 p.r. P.h.k. in NzO-satd. soln. contg. 0.1 mol L-1 

formate and (2-10) x 10-5 mol L-1 complex. 
86A340 

COz + 
[Co(NH3)50ZCCHzC6H4-3-N02]'+ 

26.42 Pentaammine( 4-nitrophenylacetato )cobaJt(III) ion 

.COZ-+ 
Co(NH3)SOzCCHzC6H4-4-NOz 2+ -+ 

1.4 x 109 7 0.1 298 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 

formate and (2-10) x lO-s mol L-1 complex. 
86A340 

COz+ 
[Co(NH3h02CCH2C6H.t-4-N02]·+ 

1.2 x 109 6.9 p.r. C.k. in NzO-satd. soln. contg. 0.1 mol L-1 731075 
formate; reI. to k('COz - + PANBCoffi) = 1.9 
x 109 L mol-I s-I. 

26.43 Pentaammine(2,4·dinitrophenylacetato)cobalt(III) ion 

·COZ- + 
Co(NH3)S02CCH2C6H3-2,4-(NOzh 2+ 

3.9 X 109 7 0.1 298 p.r. P.h.k. in NzO-satd. soln. contg. 0.1 mol L-1 

formate and (2-10) x 10-5 mol L-1 complex. 
86A340 

-> COz + 
[Co(NH3)50ZCCHzC6H3-2,4-(NOzh]'+ 

26.44 Pentaammine(2-nitrocinnamato)cobalt(IlI) ion 

'COz- + 1.9 X 109 7 0.1 298 p.r. P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 86A340 

Co(NH3)sOzCCH=CHC6H4-2-NOz z+ formate and (2-10) x 10-5 mol L-1 complex. 
.... COz+ 
[Co(NH3)502CCH=CHC6H4-2-N02)'+ 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction 

26.45 Pentaammine(3-nitrocinnamato)cobalt(III) ion 

'C02-+ 1.2 x 109 

Co(NH,)502CCH=CHC6H4-3-NOz 2+ 
-+ CO2 + 
[Co(NH3)50PC'H=C'HC'6H4-"I-NOd'+ 

.6.46 Pentaammine(4-nitrocinnamato)coba1t(IJO ion 

'CO-+ l.4x109 
2 2 

Co(NH~)~O:.!CCH=CHCoH4 -1 NOz + 

-+ CO2 + 
[CO(NH3)50ZCCH=CH~H4·4-N02]·+ 

26.47 Pentaammine(pyridine)eobaIt(III) ion 

7 

7 

'C02- + Co(NH3)5(Py)3+ -+ CO2 + 3.3 X 108 6.9 
Co(NH3)s(py)2+ 

26.48 Pentaammine(pyridineearboxylato-O)cobaIt(III) ion 

'C02- + Co(NH3)sOzCpyz+ -+ CO2 + 5 X 107 6.9 
CO(NH3)20ZCPY+ 

26.49 Pentaammine(1-methyl-4,4' -bipyridinium)eobalt(III) ion 

'COz - + Co(NH3ls(mbpy)4+ -+ CO2 + 2.4 X 109 7.2 
[Co(NH3)5(mbpy)]"3T 

26.50 Tris(2,2'-bipyridine)eobaIt(IIl) ion 

• CO2 - + Co(bpyh3+ -+ CO2 + 7.8 X 109 

Co(bpy)/+ 
6.9 

6.9 

26.51 Bis(ethylenediamine)pyrazinecarboxylatocobalt(IJO ion 

·C02- + Co(enh02Cpz2+ -+ COz + 3 X 109 5.5 
Co(enhOzCp"z+ 

0.1 

0.1 

0.1 

0.1 

0.1 

T (K) Method Comment Ref. 

298 p.r. 

298 p.r. 

p.r. 

p.r. 

298 p.r. 

p.r. 

. p.r. 

295 p.r. 

P.b.k. in NzO-satd. soln. contg. 0.1 mol L-1 86A340 
formate and (2·10) x 10-5 mol L -I complex. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A340 
formate and (2-10) x 10-5 mol L-1 complex. 

C.k. in N20-satd. soln. contg. 0.1 mol L-1 731075 
formate; reI. to k('COz - + PANBColli) = 1.9 
x 109 Lmol- I S~I. 

C.k. in N20-satd. soln. contg. 0.1 mol L-1 731075 
formate; reI. to kC COz - + PANBCoill

) = 1.9 
x 109 Lmol-l g-l. 

P.b.k. at 600 nm in NzO·satd. soln. contg. 0.1 89Al15 
mol L-1 formate. 

P.b.k. a~ 330 nm in N20-satd. soln. contg. 0.1 79A034 
mol L-' formate. 

C.k. in Np·satd. soln. contg. 0.1 mol L -I 731075 
formate; reI. to k('C02- + PANBCoill) = 1.9 
x 109 L mol- I s-I. 

P.b.k. in NzO·satd. soln. contg. 0.1 mol L-1 82A146 
formate and (0.5·5) x 10-4 mol L-1 complex. 

26.52 2,3,9,10-Tetram cthyl-1,4,8,11-tetraazaeyclotetradeea-1,3,8,1 O-tetraeneeobalt(III) ion 

·C02- + Co(Me4tetraeneN4)3+ -+ CO2 6.4 X 109 2.5 p.r. P.h.k. 
+ Co(Me4tetraeneN4)2+ 

761203 

26.53 N-rac-5,7,7 ,12,14,14-Hexamethyl-1,4,8,11-tetraazaeyclotetradeea-4,1l-dieneeobalt(lII) ion 

'C02- +N·rac-Co(4,1I·dieneN~)3+ -> 8.1 x J08 2.5 p.r. P.b.k. 761203 
CO2 + N-rac-Co(4,II-dieneN4)2+ 

26.54 Diehl oro(5,7, 7,12,14,14-hexamethy 1-1 ,4,8,11-tetraazacYclotetradeca-4,11-diene) cobalt(III) ion 

'C02- + Co(4,Il-dieneN4)CI2+ -> COz 1.1 X J09 2.5 p.r. P.b.k. 761203 
+ Cot 4, J 1·dieneN4)C12 

26.55 Chlorobis(dimethylglyoximato)(pyridine)cobaltate(III) 

'C02 - + Co(dm2H)2(py)CI + H20 -> 1.3 x 109 6.6 
COz + CsHsN + Cl- + 

p.r. P.b.k. at 460 nm in deoxygenated soln. contg. 94A288 
formate. 

Co(dmgHh(HzO) 

26.56 Aqua(benzyl)bis(dimethylglyoximato)cobalt(I1I) 

'C02 - + C6HsCH2Co(dmgH}z(H20) -> 3.9 x JOf 
redn. 

26.57 Hydroxoeob(IlI)alamin 

'C02 - + B12a -> CO2 + B12r 

p.L 

9.2 p.r. 

D.k. at 400-450 11m in deoxygennted soln. 
contg. formate. 

94A288 

D.k. at 350 nm as well as p.h.k. at 3 J 0 nm in 741 J05 
CO2-satd. soln. contg. rert-BuOH. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction 

26.58 Cyanocob(Ill)alamin 

"C02- + B12--> 

26.59 Decakis( cyano )-!1-superoxidodicobaltate(III) ion 

'C02 - + 02[Co(CNhh5- ..... CO2 + I. 7 X 107 -5.0 0.1 
02[Co(CN)5h 6-

26.60 !1-Amido-!1-superoxidooctakisamminedicobalt(III) ion 

'C02- + NH2[Co(NH3)4h(02)4,. ..... 5.4 X 109 -5.0 0.1 
CO2 + NH2[Co(NH3)4h{°2)h 

26.61 Hexaamminebis(!1-hydroXY)-!1-(trifluoroacetato )dicobalt(IlI) ion 

'C02 - + CF3C02(Co(NH3hh(OH)z3+ 3.5 X 108 

..... CO2 + CF3C02[Co(NH1)3Jz{OH}z2+ 

26.62 Hexaammine-p.·( difluoroacetato )bis(!1-hydroxy )dicobalt(IlI) ion 

'C02- + CHF2C02[Co(NH3hh(OHh3+- 2.4 X 108 

..... C02 + 
CHF2C02[ Co(NH3)3h<OH)2 2+ 

26.63 Hexaammine-Jl-(tJuoroacetato)bis(/l·bydroxy)dicobalt(ITI) ion 

"C02- + CH2FC02[Co(NH3)31z(OH)23+ 1.1 X 108 

..... CO2 + 
CH2FC02[Co(NH3hhCOH)z1+ 

26.64 Il-Acetatohexaarnrninebis(jl·hydroxy)dicobaIt(lII) ion 

"C02 - + CH3C02[Co(NH3hMOH)l+ 5.8 X 107 

..... CO2 + CH3C02[Co(NH3hh(OHh2+ 

26.65 Jl-Amido-/l-superoxidotetrakis(ethylenediamine)dicobalt(lIn ion 

. CO2 - + NH2[Co(en)2M02)4+ ..... CO2 + 5.7 X 109 -5.0 0.1 
NH2[Co(en}zh(0 2i+ 

T (K) Method Comment 

p.r. 

p.r. 

p.r. 

p.r . 

p.r . 

p.r. 

p.r . 

p.r. 

No abs. change in N20 or CO2-satd. soln. 
contg. 0.1 mol L-1 formate, or COrsatd. 
soln. contg. 0.1 mol L-1 terr-BuOH. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

O.k. in N20-satd. soln. contg. 0.1 mol L-1 

fonnate. 

26.66 Pentaarnrnineosmium(lII)(isonicotinylprolylprolylprolinato )pentaamminecobalt(ll1) ion 

'C02-+ 4x109 0.1 298 p.r. P.b.k. at 525 nminsoln. contg. 0.1 molL-l 
[(NH3hOsuIjso(ProhCoIII(NH3)s15+ ..... fonnate ion. 
COo + 

[(NH3>SOsl~so(ProhColII(NH3)5]4+ 

26.67 Chromium(lI) 

• CO2 - + Cr(II} -> CrlilCOz-

26.68 Chromium(IIJ) 

'C02 - + Cr(Ill) --> 

26.69 CopperO) ion 

·C02 - + CU+ .... CuC02 

26.70 Copper(lI) ion 

• CO2 - + Cu2+ ..... CO2 + Cu+ 

pr 

1.4 p.r. 

7.3 p.r. 

7.3 p.r. 

O.k. in ~Illn_ ""nte_ 1 mill L-1 formic acid: 
product spectrum similar to products 
containing C-Cr bonds [741146). 

No reaction obs. in soln. contg. 1 mol L-1 

formic acid. 

P.b.k. at 480 nm in N20-satd. soln. contg. 
formate. 

O.k. at 240 nm in N20-satd. soln. contg. 
0.005 mol L-1 fonnate. 

Ref. 

741105 

81AOO9 

81A009 

83A140 

83A140 

83A140 

83AI40 

81AOO9 

85A396 

731057 

731057 

91A367 

91A367 

6.8 0.1 p.r. O.k. at 260 nm in N20-satd. soln. contg. 0.1 78A 176 
mol r;-I fonnate. 
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TABLE 26. Carbon dioxide radical anion - Continued 

};Q, Reaction T (K) Method Comment Ref. 

16.71 1,4,S,1l.Tetraazacyclotetradecanecopper(ll) ion 

'COz- + Cu(cyclarn)2+ ~ CO2 + 3 X 109 0.1 p.r. 
Cu(cyclarnt 

}1,;72 5,7,7,12,14,14·Hexamethyl.l,4,S,1l·tetraazacyclotetradecanecopper(lI) ion 

'C02-+Cu(Me6[14]aneN4)2+~COz+ 2.5x109 0.1 p.r. 
Cu(Me6[14]aneN4t 

11 •• 73 5,7,7,12,14,14·Hexamethyl.l,4,S,1l·tetraazacyclotetradeca.4,11.dienecopper(ll) ion 

P.b.k. in NzO-satd. soln. contg. 0.1 mol L -I 
formate and (2-30) X 10-5 mol L-1 

Cu(cyClarn)(Cl04h· 

P.b.k. in N20-satd. soln. contg. 0.1 mol L -I 
formate and (2-30) x 10-5 mol L-1 

Cu(M~[1 "JaneN4)(CIOqh. 

82A320 

82A320 

·C02- + Cu(4,1l.dieneN4)z+ ~ CO2 + 2.3 X 109 7.0 p.r. P.b.k. at 410 nm. 761039 
Cu(4,11-dicncN4)+ 

26.74 2,2,4,11,11,13.Hexamethyl.l,5,10,14·tetraazacyclooctadeca-4,13·dienecopper(lI) ion 

·C02- + Cu(4,13.dieneN4)z+ ~ COz + 4.2 X 109 7.0 p.r. P.b.k. at -380 nm in 0z-free soln. 84A292 
Cu( 4, 13-dleneN4Y" 

26.75 3,10,17,24-Tetrasulfophthalocyaninecopper(lI) ion 

·C02- + Cu(tspC)4- ~ COz + 1.9 X 108 

Cu(tsPc)5-

'Z6.76 Glycylglycylglycinatocopper(lI) complex 

'C02- + Cu(GlY3r -+ COz + 2.8 X 108 

CU(GlY3)2-

26.77 Copper(lI) tetraglycine 

'COz- + Cu(GlY4)2- ~ CO2 + 
Cu(GlY4)3-

26.78 Histidinecopper(lI) complex 

6.5 X 108 

. CO2 - + Cu(His)z -+ CO2 + Cu(His)2 - 4.1 X 108 

:l6.79 Glycylhistidinecopper(lI) complex 

'C02 - + Cu(GlyHis) ...... CO2 + 
Cu(GlyHis)-

26.S0 ~.Alanylhistidinecopper(lI) complex 

'CU2 + Cu(J)·AlaHis) ...... CU2 + 
Cu(p·AlaHis)-

26.S1 Bis(n'penicillamine)copper(lI) 

• CO2- + Cull(D-Penh ~ CO2 + 
CUI(D-Penh 

26.82 GlutathioneCopper(ll), oxUnzea 

• CO2 - + Cull(GSSG)n ...... CO2 + 
CuI(GSSG)n 

26.83 Bleomycin·copper(lI) complex 

'C02 - + BLM-Cu(ll) ...... CO2 + 
BLM·Cu(I) 

4.5 X 108 

1.6 X 107 

3.5 X 108 

1.2 x 10~ 

1.0 X 108 

6.7 x 108 

0.1 p.r. 

p.r. 

9.1 p.r. 

7.3- 1.0 295 p.r. 
10 

11.0 

6.6 
11.0 

7.5-
II 

10, 
12 

11 

7 

p.r. 

p.r. 

p.r. 

0.05 296 p.r. 

p.r. 

p.r. 

P.b.k. in N20·satd. soln. contg. 0.1 mol L -I 82A320 
formate and (2-30) x 10-5 mol L -I Cu(4,13-
dieneN4)(Cl04h. 

P.b.k. at 550 nm in NzO-satd. soln. contg. 
formate. substrate present as dimer. 

82A433 

D.k. at 550 nm (CUll) in N20-satd. soln. 761016 
contg. 0.01 mol L-1 formate, Cu(Il) and glY3 
in 1 :5, 1:3 and 1:2 ratio. 

P.b.k. in soln. contg. 1 mol L-1 formate ion. 80A304 

D.k. at 600 nm (Cull) in N20-satd. soIn. 
contg. formate. 

D.k. at 565 nm (Cull) in NzO-satd. soln. 
contg. formate. 

D.k. at 600 nm (CUll) in N20-satd. soln. 
contg. formate. 

771138 

771138 

771138 

D.k. at 335 nm in N20-satd. soln. contg. 91A1l9 
(2.5-10) x 10-5 mol L-1 

bis(penicillarnine )copper(II). 

D.k. at 595 nm (Cull) in N20-satd. soln. 761016 
contg. formate ion; 10% of the 'C02-reacted 
with the disulfide -+ GSSG- (p.b.k. at 410 
nm). 

P.h.k. at 365 nm in N20-satd. ~oln. contg. 87A184 
0.02 mol L-1 formate and 2 x 10-4 mol L-1 

bleomycin-copper complex; intermediate 
suggested to be BLM-CuC02 +. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. KeactlOn k pH 1(K) Method Comment Ref. 
(L mol-' s-') 

26.84 Euiopium(m) ion 

• CO2 - + Eu(III) -+ CO2 + Eu(ll) >7 x 106 1.4 p.r. Estd. from p.b.k. at 250 nm (Eull) . 731057 

26.85 Nitriiotriacetatoferrate(II) ion 

'C02- + FeNTA- -+ C02FeNTA2- 2 x 107 293 p.r. Abs. changes in N20-satd. soln. contg. 94A367 
formate; '" V* = -1.3 cm3 mol-', P range not 
given. 

1.7 x 107 7 0.1 p.r. P.b.k. at 405 nm in NzO-satd. soln. contg. 0.1 
mol L-1 formate ion; k = 1.5 X 107 L moJ-1 

88A184 

g-' by c.k. reI. to k(C02 - + Co(NH3)63+) = 4 x 
107 L mol-' s-'; kr = 140 s-'. 

2b.l:lb N-(2-liydroxyethyJ)ethylenediaminetriacetatoferrate(U) ion 

'C02- + FeHEDTA--> 1.0 x 107 7 0.1 p.r. P.b.k. at 420 nm in NzO-satd. soln. contg. 0.1 88A184 
C02FeHEDTA 2- mol L-' formate ion; k= 6.2 x 106 L mol-' 

s-' by c.k. reI. to k(C02 - + Co(NH))63+) = 4 x 
107 LmoJ-' S-I; kr=25 s-I. 

26.87 Iron(II) protoporphyrin 

• CO2- + Fe(II)PP -+ CO2 + Fe(I)PP 8 x 107 10.0 0.1 p.r. Pseudo-first-order reaction obs. in N2O-satd. 85A006 
soIn. contg. (2-10) x 10-5 mol L-1 Fe(II)PP 
and 0.1 mol L-1 formate ion. 

26.88 Ferricvanide ion 

'C02 + Fe(CN)63- -+ CO2 + Fe(CN)64- 7.0 X J08 6.0, 0.1 p.r. D.k. at 420 nm in N20-satd. soln. contg. 0.1 83A091 
11.0 mol L-J formate. 

1.1 x 109 7 0.3 p.r. D.k. at 410 nm in soIn. contg. 0.3 mol L- i 690522 
formate ion; ionic strength effects reported. 

26.89 Pentacyano(nitrosyl)ferrate(III) ion 

• CO2- + Fe(CN)s(NO)2- .... CO2 + 4.0x 108 7.0 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 771120 
Fe(CN)5N03- formate. 

3.7 x 108 7 0.02 p.r. P.b.k. at 450 nm in N20-satd. 0.02 mol L-1 690052 
formate soln. 

26.90 Nitriiotriacetatoferrate(III) 

'C02 + FeNTA .... CO2 + FeNTA- 5.5 x 107 7 0.1 p.r. C.k. in N20-satd. soln. contg. 0.1 mol L-1 88A184 
formate ion; reI. to k(,C02- + 
[C02r'CNTA]2-) 1.9 x 107 L mol-I 3-1• 

26.91 Carboxylato(nitrilotriacetato )ferrate(IH) ion 

'COz - + C02FeNTA2- + H+ + H+ .... 1.9 X 107 7 0.1 p.r. CaJcd. from d.k. at 410 nm in soln. contg. 0.1 88A184 
CU + CO2 + reNJA + HzO mol L-1 formate, 0.006 mol L- i NTA and 

Fe2+ and c.k. reI. to k(C02 - + Co(NH3)63+) 
4 x 107 L mol-I S-I. 

26.92 Ethyienediaminetetraacetatoferrate(III) ion 

'COz- + FeEDTA- .... CO2 + FeEDTA2- 5 x 107 3.8- 295 p.r. D.k. at 300 and 325 nm in 02-satd. soln. 771088 
10 contg. formate ion. 

26.93 N-(2-Hydroxyethyl)ethylenediaminetriacetatoferrate(III) 

·C02- + FeHEDTA .... CO2 + 8.3 X 107 7 0.1 p.r. C.k. in N20-satd. soln. contg. 0.1 mol L-1 88A184 

FeHEDTA formate ion, reI. to k(,C02- + 
CO,FeHEDTA2-) = 4.5 x 106 L mol-1 s-l. 

26.94 Carboxylato(2.hydroxyethylethylenediaminetriacetato)ferrate(IH) ion' 

'C02 + C02FeHEDTA2- + H+ + H+ .... 4.5 X 106 7 0.1 p.r. Calcd. from d.k. at 420 nm in soln. contg. 0.1 88AI84 
rn .;. rnz .;. F"HFf)TA - .;. H2O mol L-1 formate. 0.006 mol L-1 HEDTA and 

Fc2+ and c.k. reI. to k(C02 + CO(NH3)6
3+) = 

4 x 107 L mol-1 s-l. 
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TABLE 26. Carbon dioxide radical anion - Continued 

'C'".:c."============================================ 
Reaction T (K) Method Comment Ref. 

;t{;,95 Diethylenetriaminepentaacetatoferrate(III) ion 

. CO2- + FeDTPA2- -4 CO2 + 1 X 108 

FeDTPA3-
9-12 0.1 p.r. 

M.% DiethyJenetriaminepentaacetato(hydroxy)ferrate(III) ion· 

'C02-+FeDTPA(OH)3--4C02 + lx107 9-12 0.1 p.r. 
FeDTPA3- + OIr 

. ~ fi.97 Ethylenediaminebis[2-(2-hydroxyphenyl)acetato ]iron(III) ion 

7.0 p.r. 

~tj.98 5,10,15,20-Tetrakis(l-methylpyridinium-4-yl)porphinatoiron(IU) ion 

'C02"':;- FbTMpyP"'" -7 CO2 ;- 1.6 x 1010 8.5- 0.01 p.L 
FeTMpyp4+ 9.5 

1.3 x 1010 8 0.05 p.r. 

4.0 x 109 11.0 p.r. 

7.5 x 109 5.6- 0.1 p.r. 
8.3 

7.1 x 109 7.8 0.05 298 p.r. 

26.99 Dicyanotetrakis(l-methylpyridinium-4-yl)porphineiron{UI) ion 

'C02- + FeTMpyP(CNh3+ -4 CO2 + 
FeTMpyP(CNh2+ 

5 X 109 10.1 0.1 p.r. 

16;100 Tetraakis(l-methylpyridinium-4-yI)porphineiron(III)-diimidazole complex 

. CO2 - + FeTMpyP(Imh5+ -4 CO2 + 6 X lOB 9.1 0.5 p.r. 
FeTMpyP(Imh 4+ 

26.101 5,10,15,20-Tetrakis(l-methylpyridinium-4-yl)porphineiron(III)-dihistidine complex 

D.k. in N20-satd. soln. contg. 0.1 mol L-1 89A135 
formate, 0.001 mol L-1 DTPA and 2 x 10-4 
mol L -1 Fe3+; K(FeDTPA2- + OIr) 4 x 103 

Lmol- l . 

D.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate, 0.001 mol L-1 DTPA and 2 x 10-4 
mol L-1 Fe3+ . 

D.k. at -175 nm in NzO sntd. soin. contg. 
formate ion. 

89A135 

87A281 

Abs. changes at 497 and 562 nm in N20-satd. 91A380 
soln. contg. 0.01 mol L-1 formate. 

D.k. in N20-satd. soln. contg. 0.05 mol L-1 86A118 
formate ion. 

P.b.k. in N20-satd. soln. contg. formate ion. 84A426 

D.k. at 420 as well as p.b.k. at 445 and 560 82Al19 
nm in N20-satd. soln. contg. 0.1 mol L-1 

HC02-' 

P.h.k. at 580 nm as well as d.k. at 350 nm.in 81A207 
N20-satd. soln. contg. 0.05 mol L -1 formate. 

D.k. at 435 as well as p.b.k. at 470 nm in 82A119 
soln. contg. 2.0 x 10-3 mol L-1 KCN and 
0-5) x 10-5 mol L-1 Felllcomplex. 

P.h.k. at 450 nm in N20-satd. soln. contg. 0.5 82A119 
mol L-l formate lmd 0.02 mol L-1 imidazole. 

'C02- + FeTMpyP(Hish5+ -4 CO2 + 2 X 108 8.0 0.5 p.r. P.h.k. 82A119 
PcTMpyP(IIish4+ 

26.102 5,10,15,20-Tetrakis[ 4-(N,N ,N-trimethylammonio )phenyl]porphinatoiron(III) ion 

'C02 + FeTAPp5+ -4 CO2 + FeTAPp4+ 3.7 x 109 11.0 p.r. P.b.k. in N20-satd. soln. contg. formate ion. 84A426 

26.103 5,10,15,20-Tetrakis( 4-sulfonatophenyl)porphinatoferrate(III) ion 

'C02 + FeTPPS3
- -4 CO2 + FeTPPS4

- 1.8 x 109 5 0.05 p.r. 

11.0 p.r. 

26.104 Tetrakis(4-sulfonatophenyl)porphinatoferrate(III) ion, Il-oxo-dimer 

'C02 - I (TPPS)Fe ° Fe(TPPS)B- -- -"2 x 109 9 p.r. 
CO2 + (TPPS)Felll-O-FeII(TPPS)9-

26.105 3,10,17,24-Tetrasulfophthalocyanineiron(III) ion 

'C02 - + Fe(tspc)3- -4 CO2 + Fe(tspc)4- 3.4 x 108 p.r. 

26.106 a,a,a,~-Tetrakis(N-methylisonicotjnamidophen"I~=- _ .tih~{lalOlro •. {III) ion 

"C02~ + FePPpS+ -4 C02 + teYt'p4' J.Y x 109 6-8 O. J p.r. 

D.k. in N20-satd. soln. contg. 0.05 mol L-1 

formate ion. 
86A118 

P.b.k. in N20-satd. soln. contg. formate ion. 84A426 

D.k. in N20-satd. soln. contg. 0.05 mol L-1 86A 118 

formate ion. 

P.b.k. at 500-520 nm in N20-satd. soln. 82A433 
contg. fonnate, substrate present as climer. 

O.k. at 420 nm (Felli) as well as p.b.k. aI 440 MA134 

nm (Fell) in soln. contg. (5-50) x 10-6 mol 
L-1 FeIII and 0.1 mol L-1 formate. 
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B7B NETA, GRODKOWSKI, AND ROSS 

TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction T (K) Method Comment Ref. 

26.107 Dicyano.o:.,o:.,o:.,~.tetrakis(N.methylisonicotinamidophenyl)porphinatoiron(lII) ion 

• CO2- + FcPFP(CN)z3+ --, CO2 + 3.9 x 109 10.2 p.r. 

FePFP(CNh 2+ 
D.k. at 420 nm (PeIn) as well as p.b.k. at 440 86A154 
nm (Fell) in soln, contg. (to-50) x 10-6 mol 
L-1 FeIn, 10-3 mol L-1 carbonate, 5 x 10-4 

mol L-1 KCN and 0.1 mol L-1 formate. 

26.108 Bis(l.methylimidazole)-o:.,o:.,o:.,~-tetrakis(N-methylisonicotinamidophenyl)porphinatoiron(lII) ion 

. CO2- + FePFP(1-Melmh5+ ..... CO2 + 3.1 X 109 6-8 0.1 p.r. P.b.k. at 434 nm (Fell) in N20-satd. soln. 86A154 
FePFP(1-Melm)24+ contg. (5-50) X 10-6 mol L -I FeIIl, 0.1 mol 

L-1 formate and 3.4 x to-2 mol L-1ligand 
(pKa 1-Melm = 7.0). 

26.109 Heminc 

'C02- + Hem-FeIII ..... CO2 + Hem-FeU 

26.110 Bleomycin-iron(III) complex 

'C02- + BLM-Fe(III) ..... CO2 + 
BLM-Fe(II) 

26.111 Ferrate(VI) ion 

'C02- + FeO/- ..... CO2 + Fe043-

26.112 Mercury(II) cyanide 

• CO2 - + Hg(CNh ..... CO2 + Hg(l) 

26.113 Mercury(II) iodide 

• COz - + Hgl2 -4 CO2 + Hg(l) 

26.114 Iodine 

'C02 - + 12 -4 CO2 + 12'-

26.115 Hypoiodous acid 

'C02 + HOI -4 CO2 + Hor 

26.116 Iodate ion 

. CO2- + 103- -4 CO2 + 103
2-

26.117 Indium(III) ion 

' C02 + In3 • -4 

26.118 Hexachloroiridate(IV) ion 

'COz- + IrC16
2- -4 CO2 + IrC16

3-

26.119 Manganese(II) ion 

'C02 + Mn2+ -4 CO2 + Mn+ 

1.3 x 109 

1.9 X 108 

3.5 x 108 

3.0 X 109 
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7.0 p.r. 

7 p.r. 

9.5- 297 p.r. 
10.5 

p.r. 

p.r. 

p.r. 

9 p.r. 

8.8 p.r. 

0.1 p.r. 

2 p.r. 

6-7 p.r. 

p.r. 

P.b.k. in N20-satd. soln. contg. 0.02 mol L-1 75A241 
formate. 

D.k. at 365 nm, as well as 403 and 435 nm, in 87 A501 
NzO-satd. soln. contg. 0.02 mol L-1 formate. 

D.k. at 510 nm in N20-satd. soln. contg. 0.02 87A381 
mol L-1 formate, 4 x 10-5 mol L-1 

diethylenetriaminepentaacetate ion; same 
relO:lIltlO: at pH 12_~ 

P.b.k. at 285 nm in N20-satd. soln. contg. 751203 
0.01 mol L-1 fonno.te. 

P.b.k. in N20-satd. soln. contg. formate ion. 78A165 

P.b.k. in N20-satd. soIn. cootg. 0.01 mol L -I 86A070 
formate, 1.5 x 10-4 mol L-1 12 and 10-4 mol 
L-1l-. 

P.b.k. (HOr ~ OIr + r ~ 12-) in solo. 
contg. formate ioo, r, and 0.01 mol L-1 

borax buffer. 

86A901 

P.b.k. at 490 om in N20-satd. soln. cootg. 1.0 94AI07 
mol L-1 formate. 

P.b.k. at 480 nm in N20-satd. solo. contg. 2 
or 4 A 10-3 mol L-1 103- and 0.1 mol L-1 

formate ion. 

No reactioo obs. 

D.k. at 490 om in N20-satd. soln. contg. 
formate. 

85A037 

83A206 

82A041 

No effect of Mn2+ on d.k. of·CO.,- at 280 or 761109 
256 nm in NzO-satd. solo. contg. 0.01 mol 
L-1 formate. 



RATE CONSTANTS FOR ALIPHATIC CARBON .. CENTERED RADICALS IN SOLUTION B7D 

TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction I T (K) Method Comment Ref. 

26.120 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatomanganese(IlI) ion 

'C02- + MnTMpyp5+ -+ CO2 + 5.5 X 109 6.7 p.r. 
MnTMpyp4+ 5.0 x 109 9.3 

3.5 X 109 11.0 p.r. 

D.k. at 465 nm, as well as p.h.k. at 440 nm in 86A313 
soln. contg. 0.01 mol L-1 formate ion; pKa = 
8.0,10.6. 

P.h.k. in N20-satd. soln. contg. formate ion. 84A426 

Ud21 5,10,15,20-Tetrakis[ 4-(N,N ,N-trimethylammonio )phenyl]porphinatomanganese(III) ion 

'C02- + MnTAPp5+ -+ CO2 + 4.2 X 109 7-9 p.r. D.k. at 465 nm, as well as p.h.k. at 440 nm in 86A313 
MnTAPp4+ 3.6 x 109 11 soln. contg. 0.01 mol L -1 formate ion; pKa = 

8.2,10.8. 

26.122 5,10,15,20-Tetrakis( 4-sulfonatophenyl)porphinatomanganate(III) ion 

• CO2 - + MnTPPS3- -+ CO2 + 4.2 X 109 11.0 p.r. 
MnTPPS4-

26.123 a~a,a,I3-Tetrakis[2-(N-methylisonicotinamido)phenyl]porphinatomanganese(III) ion 

• CO2 - + MnPppS+ -+ CO2 + MnPpp4+ 6.0 X 109 7.0 0.01 p.r. 

26.124 Nitrous oxide 

• CO2- + N 20 + H20 -+ CO2 + N2 + 
'OH+OIr 

26.125 Nitric oxide 

. CO2 - + 'NO -+ NOC02-

26.126 Nickel(I) ion 

'C02 + Ni+ -+ NiC02 

26.127 Nickel(Il) ion 

'C02 - + Ni2+ -+ CO2 + Ni+ 

6.6 X 109 

26.128 1.4.8.11-Tetraazacyclotetradecanenickelon ion 

'C02 + Ni(cyc1am)2+ -+ 6.7 x 109 

C02Ni(cyc1am)+f2 CO2 + Ni(cyclamt 

26.129 Tetracyanonickelate(II) ion 

'C02- + Ni(CN)l- -+ CO2 + 
Ni(CN)43-

26.130 1,4,7,10-Tetraazacyclotridecanenickel(II) ion 

• CO2 - + Ni([13]aneN 4)2+ -+ CO2 + 1. 7 X 109 

Ni([13]aneN 4)+ 

4.4 0.1 292 '(-r . 

6.7 296 p.r . 

5.0 p.r. 

p.r. 

4.3 295 f.p. 

6.0 0.1 p.r. 

0.1 p.r. 

5.5 0.1 p.r. 

26.131 1,4,8,11-Tetramethyl.l,4,8,11-tetraazacyclotetradecanenickel(JI) ion 

'C02- + Ni(Me4[14]aneN4)2+ -+ CO2 + 1.5 X 109 6.0 O.l p.l'. 
Ni(Me4[14]aneN4t 

P.h.k. in N20-satd. soln. contg. formate ion. 84A426 

D.k. at 465 nm, as well as p.b.k. at 440 nm in 
soln. contg. 0.01 mol L-1 formate ion. 

86A313 

Calcd. from G(C02) vs. dose rate; N20-satd. 85G029 
soln. contg. 0.1 mol L -1 formate ion; chain 
reaction; used 2kCC02- + 'C02-) = 1.3 x 109 

Lmol-1 s-l. 

D.k. 250 nm in soln. contg. 1.3 x 10-5 mol 
L-1 N20, NO and 0.01 mol L-1 formate. 

D.k. at 300 nm (as well as p.h.k.) in soln. 
contg Ni~04 l'lnd forml'lte ion 

94A457 

741037 

Estd. from lack of increase in Ni+ in soln. 751027 
contg. 0.1 mol L-1 Ni2+ on nddn. ofO.l mol 

L-1 formate ion, as well as y-r. experiments 
[730039]. 102 < k < 105 L mol-1 S-I. 

P.h.k. at 380 nm in Ar-satd. soln. contg. 0.01 95AI54 
mol L-1 oxalate and (1-8) x 10-4 mol L-1 

Ni(cyclam)2+; Al# = 25 kJ rnol- and ilS* = 
25 J K-1 morl, studied at 275-323 K. 

P.h.k. in Ar-satd. soln. contg. 0.1 mol L-1 85A032 
formate and (1-10) x 10-4 mol L-1 

Ni(cyclam) 2+. 

P.h.k. at 240 nm in N20-satd. soln. contg. 0.1 741072 
mol L-1 formate ion and 5, 10 and 48 x 10-5 

mol L-1 Ni(CN)/-. 

P.h.k. in Ar-satd. soln. contg. 0.1 mol L-1 

formate ion and 1-10 x 10-4 mol L-1 

Ni([13]aneN4)2+. 

P.h.k. in Ar-satd. soln. contg. 0.1 mol L-1 

formate and (1-10) x 10-4 mol L-1 

Ni(Me4[14]aneN4)2+. 

85A145 

85A032 
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880 NETA, GRODKOWSKI, AND ROSS 

TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction T (K) Method Comment Ref. 

26.132 5,7,7,12,14,14-Hexamethyl-l,4,8,11-tetraazacyclotetradecanenickel(II) ion 

'C02- + Ni(Me6[14]aneN4)2+ ~C02 + 5.7 X 109 7.0 0.1 p.r. 
Ni(Me6[14]aneN4)+ 

26.133 5,7,7,12,14,14·Hexamethyl-l,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(I1) ion 

'C02 - + Ni(4,11-dieneN4)2+ ~ CO2 + 6.7 X 109 7.0 0.1 p.r. 
Ni(4,11-dieneN4)+ 

26.134 1,4,5,7,7,8,11,12,14,14-Decamethyl-l,4,8,1l-tetraazacyclotetradecanenickel(I1) ion 

'C02 - + Ni(MelOcyclam)2+ ~ CO2 + 4 X 106 6.0 0.1 p.r. 
Ni(MelOcyclam)+ 

P.b.k. in Ar-satd. soln. contg. 0.1 mol L-1 761039 
formate; Ni(I) is also fonned by reaction. of 
eaq-· 

P.b.k. in Ar-satd. 0.1 mol L -I fonnate. 

P.h.k. in Ar.:satd. soln. contg. 0.1 mol L-1 

formate and 0-10) x 10-4 mol L-1 complex. 

761039 

85A032 

26.135 3,14-Dimethyl-4,7 ,10,13-tetraazahexadeca-3,13-diene-2,15-dione dioximatonickel(IV) ion 

. CO2- + NiIVL2+ ~ CO2 + [NiIIILt 1.2 x 1010 2.2- p.r. P.b.k. 85A354 
4.1 

26.136 Hydrogen peroxide 

'C02 + HZ02 ~ CO2 + 'OH + OH- 6 x 105 298 p.r. D.k. at 270 nm in CO2-satd. soln. contg. 92A377 
0.025 mol L -I MeOH in absence and 
presence of 0.01 mol L -I H20 2; Ea = 21 kJ 
mol-I, studied at 298-337 K. 

7.3 x 105 6.8 y-r. Obs. G(H20 2) in N20-satd. soln. contg. 87G036 
fonnate ion; u~ed 2k('C02- 4- 'COz-) "" 1.5 x 
109 L mol-I S-I. 

$7 X 105 7 photo Calcd. from assumed chain mechanism in 637005 
CO-H20 2 soln.; reealed. in [745144]; used 
2k('C02- + 'C02-) = 1.5 x 109 L mol-1 s-l. 

26.137 Oxygen 

• CO2 - + O2 ~ CO2 + °2'- 2.0 X 109 8.0 0.1 p.r. P.b.k. at 260 nm in Oz-satd. soln. contg. 0.1 761072 
mol L -I fonnate. 

4.2 x 109 6.8 0.18 p.r. D.k. at 270 nm and 300 nm in soln. contg. 761132 
0.18 mol L-1 formate ion. 

2A x 109 7 0.3 p.r. C.k. in soln. contg. 0.3 mol L-1 fonnate; reI. 690522 

to kCC02- + Fe(CN)l-) 1.1 x 109 L mol-1 

-1 
S . 

26.138 Leadal) ions 

·C02 + Pb2+ ~ CO2 + Pb+ 1 X 1010 p.r. P.b.k. at 320 nm in N20-satd. soln. contg. 92A206 
(0.7-2) x 10-4 mol L -1 Pb(CI04h and 2 x 
10-3 mol L-1 fonnate ion. 

2.6 x 108 3.9 0.05 p.r. P.h.k. at 330 nm in soln. contg. 0.05 mol L-1 82A425 
formate ion. 

26.139 Palladium(II) ion 

'C02H + Pd2+ ~ PdC02H+ ~ Pd+ + H+ 4.0 X 107 0 p.r. P.b.k. at 290 nm in soln. eontg. 0.1-1 mol L-1 94A518 
+ CO2 formic acid, (5-30) x 10-5 mol L-1 Pd2+ and 1 

mol L-1 HCI04. 

3.0 x 107 0 p.r. P.b.k. at 290 nm in soln. contg. fonnic acid, 94A21O 
(5-30) x 10-5 mol L-1 Pd2+ and 1lJ101 L-1 

HCI04· 

26.140 Tris(2.2' -hipyridine)rhodium(IIn ion 

'C02 - + Rh(bpy)l+ ~ CO2 + 6.2 X 109 7 0.1 p.r. P.b.k. at 270 nm as well as d.k. at 320 and 81A134 
Rh(bPYh2+ 350 nm in N20-satd. soln. contg. 0.1 mol L-1 

formate ion. 
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RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 881 

TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction T (K) Method Comment Ref. 

26.141 Tris(2,2'-bipyridine)rutheniurnUI) ion 

·C02-+ Ru(bpyh2+ ...... CO2 + 6.0 x 107 3-10 0.15 
Ru(bpyh+ 

26.142 Bis(2,2'-bipyridine)(2,2'-bipyrimidine)ruthenium(lI) ion 

• CO2 - + Ru(bPY)2(bpm)2+ -+ CO2 + 2.5 X 109 3-10 0.15 
Ru(bpyh(bpmt 

26.143 (2,2' -Bipyrazine)bis(2,2' -bipyridine)ruthenium(ll) ion 

·C02 - + Ru(bpy)z(bpz)2+ 4 CO2 + 4.S x 109 3-10 0.15 
Ru(bpy )z(bpz) + 

26.144 Tris(2,2'-bipyrimidine)ruthenium(1l) ion 

·C02 + Ru(bpmh2+ -+ CO2 + 6.7 x 109 

Ru(bpmh+ 
3,0, 
7.0, 
13.0 

26.145 (2,2' -Bipyridine)bis(2,2' .bipyrimidine )ruthenium(ll) ion 

·C02-+Ru(bpm)z(bpy)2+ 4 C02 + 4.7xl09 3-10 0.15 
Ru(bpmh(bpyt 

26~146 (2,2' -Bipyrazine)bis(2,2' -blpyrimidine)ruthenium(lI) ion 

·C02- + Ru(bpmh(bpz)2+ ...... CO2 + 6.8 x 109 3-10 0.15 
Ru(bpmh(bpz)+ 

26.147 (2,2' -Bipyrazine)(2,2' ·bipyridine)(2,2' .bipyrimidine )ruthenium(II) ion 

'COz- + Rri(bpy)(bpm)(bpz)2+ 4 CO2 6.0x 109 3-10 0.15 
of- Ru(bpy)(bpm)(bpz;)+ 

26.148 Tris(2,2'-bipyrazine)ruthenium(II) ion 

·C02- + Ru(bpzh2+ --+ CO2 + l.3 x 1010 3-11 0.1 
Ru(bpzh+ 

26.149 Bis(2,2' -bipyrazine)(2,2' .bipyrimidine )ruthenium(II) ion 

·C02- + Ru(bpz)z(bpm)2+ 4 COz+ 8.4 x 109 3-10 0.15 
Ru(bpzh(bpm)T 

26.150 Bis(2,2' .bipyrazi ne) (2,2 , .bipyridine )ruthenium(II) ion 

"C02- + Ru(bpz),(bpy)2+ 4 CO, + 6.4 x 109 3-10 0.15 
Ru(bpz)z(bpy) + 

26;151 Bis (2,2 , -bipyridine)( dipyrido[3,2-a :2' ,3'-c ]phenazine )ruthenium(lI) ion 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

'C02-::rRu(bpYh(dppz)2+ 4 C02 + 3.3xW9 2-13 p.r. 
Ru(bpyh(dppzt 

26.152 Hexaamminerutheniurn(III) ion 

'COz- + Ru(NH3)63+ 4 CO2 + 
Ru(NH3)6z+ 

26.153 Pentaammine(nitroso)ruthenium(ID) ion 

·COz- + Ru(NH3)sNo3+ 4. CO2 + 3.1 X 109 

Ru(NH3)sN02+ 

26.154 Pentaammine(isonicotinamide)ruthenium(III) ion 

4.8 

6.6 

·COz- + Ru(NH3hisn3+ -+ CO2 + LO X 1010 4.9 
Ru(NH3)5isn2+ 

0.5 

0.1 

26.155 Pentaammine(l.;methyl.4,4' -bipyridinium)ruthenium(III) ion 

'COz- + Ru(NH3)s(mbpy)4+ 4 CO2 + 1.1 x 1010 6.2 0.1 
RU(NH3)5(mbpy)3+ 

p.r. 

p.r. 

296 p.r. 

p.r. 

Abs. changes in N20-satd. soln. contg. 0.1 
mo] L-1 fonnate ion. 

Abs. changes in N20-satd. so]n. contg. 0.1 
mol L-1 formate ion. 

Abs. changes in N20-satd. 50]0. contg. 0.1 
mol L-1 fonnate ion. 

P.b.k. in N20-satd. soln. contg. 0.1 mo] L-1 

formate ion and (2.5-10) x 10-5 mol L-1 

Ru(bpmh 2+. . 

Abs. changes in N20-satd. soln. contg. 0.1 
mol L-1 fonnate ion. 

Abs. changes in N20-satd. soln. contg. 0.1 
mol L-l fonnate ion. 

Abs. changes in N20-satd. soln. contg. 0.1 
mol L-1 forma.te ion. 

9lA081 

9lA08] 

9lA081 

89A2S0 

9lA081 

91AOSI 

9lA081 

P.b.k. at -360 and 490 nm in N20-satd. soln. 86A422 
contg. 0.1 mol L-1 fonnate. 

Abs. changes in N20-satd. soln. contg. 0.1 
mol L -1 fonnate ion. 

Abs. changes in N,O-satd. soln. contg. 0.1 
mol L-1 formate ion. 

91A081 

9lA081 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 89A312 
fonnate ion and (2.5-10) x 10-s mol L-1 

Ru(bpy)z(dppz)2+; product may be singly or 
doubly protonated (pKa = 4, 10). 

D.k. in N20-satd. soln. contg. 0.01 mol L-1 

fonnate. 
72AOI8 

P.b.k. at 280 nm in NzO-satd. soln. contg. 0.5 751049 
mol L -I fonnate ion. 

P.b.k. at 480 nm in N20-satd. soln. contg. 
fonnate. 

80A317 

P.b.k. at 600 nm in N20-satd. soln. contg. 0.1 89A115 
mol L -I fonnate. 
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TABLE 26. Carhon dioxide radical anion - Continued 

No. Reaction T (K) Method Comment Ref. 

26.156 Decaamminebis(2,2' -bipyridine )bis[Il-( cyano) )]triruthenium(III),(II),(III) ion 

'C02 - + [3,2,3] ~ CO2 + [2,2,3J + 1.4 x 1010 7 p.r. 
[3,2,2] 

P.h.k., or d.k., in N20-satd. soln. contg. 0.1 
mol L-1 formate ion and (5-10) x 10-5 mol 
L-1 [3,2,3]. 

89A024 

26.157 Nonaammlnebls(Z,Z·-blpyrldlue)bls[J.!-(cyanu»](pyrldlne)trlruthenlum(III),(II),(I1I) Ion 

'C02 - + [3',2,3] ~ CO2 + [2',2,3] + 1.5 x 1010 7 p.r. P.h.k., or d.k., in N20-satd. soln. contg. 0.1 89A024 
[3',2,2] mol L-1 formate ion and (5-10) x 10-5 mol 

L-1 [3',2,3]. 

26.158 Octaamminebis(2,2' -bipyridine )bis[Il-( cyano» ]bis(pyridine )triruthenium(llI),(II),(III) ion 

'C02 - + [3',2,3'] ~ CO2 + [2',2,3'] + 1.3 x 1010 7 p.r. P.h.k., or d.k., in N20-satd. soln. contg. 0.1 89A024 
[3',2,2'] mol L-1 formate ion and (5-10) X 10-5 

mol L-1 [3',2,3']. 

26.159 Sulfur dioxide 

26.160 Tetrathionate ion 

'C02 - + S40/; ~ C02 + S40 63-

26.161 Peroxodisulfate ion 

'C02- + s20l- ~ CO2 + sol- + 
S04'-

26.162 Scandium(Ill) 

• CO2 - + Sc(III) ~ 

26.163 Titanium(I1I) ions 

• COz + Ti3+ + H+ Ti3+COzH 

26.164 Thallium(I) ion 

'C02 - + TI+ ~ CO2 + Tlo 

26.165 Uranium(V1) 

'COz- + U(Y!) ~ 

26.166 12-Tungstate ion(6-), dihydrogen 

'COz - + H2W120406- ~ CO2 + 
H2WIZ0407-

26.167 12-1\mgstoferrate ion(5-) 

'C02 - + FeW120405- ~ CO2 + 
FeW120406-

76)( 108 

5.8 X 107 

4x 106 

-5 X 106 

3.0 x 106 

2.3 X 106 
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3.1 

1.4 

0.5 

1.4 

3.7 

13 

-1 
-5 

-1 
-5 

p.r. 

0.1 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

0.05 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Abs. changes in soln. contg. 1 mol L-1 751118 
formate; used 2k(C02- + 'C02-) = 7.6 x 108 

Lmol-1 S-I. 

P.b.k. at 370 nm in N20-satd. soln. contg. 0.1 731027 
mol L-1 formate, as well as d.k. at 280 nm. 

D.k. at 290 nm in soln. contg. 0.012 mol L-1 89A51O 
N20, 5 x 10-3 mol L-1 CO and 0.01-0.05 mol 
L-1 520

8
2-. 

No reaction obs. in soln. contg. 1 mol L-1 

formic aCid and 0.01 mol L-1 Sc(III). 
731057 

P.b.k. in soln. contg. 0.3 rno] L-1 su]furic and 79A341 
2 mol L -1 formic acid; competition with 
radical combination; complex formn. 
deduced from transient spectra. 

D.k. in soln. contg. 1 mol L-1 formic acid. 731057 

P.b.k. at 420 nm in soln. contg. 0.01-0.04 mol 89C001 
L -I TI+, formate ion and CO2; reaction goes 
to eqUilibrium. 

P.b.k. at 420 nm in soln. contg. 1 mol L-1 '80A123 
formate and 1.5 x 10-2 mol L-1 Tl+; reaction 
also obs. for neutral and acid soln. 

Abs. changes in soln. contg. 0.4 mol L-1 

H2S04 + 5.3 mol L-1 HC02H. 

P.b.k. at 650 nm in NzO-satd. soln. contg. 
-0.5 mol L-1 formate, HCI04 at pH 1 and 
-0.01 mol L-1 phosphate buffer at pH 5-6. 

P.h.k. at 650 nm in N20-satd. soln. contg. 
-0.5 mol L -1 formate, HCI04 at pH 1 and 
-0.01 mol L-1 phosphate buffer at pH 5-6. 

942077 

83A368 

83A368 
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TABLE 26. Carbon dioxide radical anion - Continued 

~:':.::~~-: 

No, Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-l) 

111.168 12-Tungstophosphate ion(3-) 

'C02- + PW120 40
3- -+ CO2 + 3.0x 109 -1 p.r. P.b.k. at 650 nm in N20-satd. solo. contg. 83A368 

PW120 40 
4- -0.5 mol L-1 fonnate and HCI04; heteropoly 

compound unstable at pH > 1.2. 

.'H,J69 12-Tungstosilicate ion( 4-) 

'C02- + SiWI20 40 4- -+ CO2 + 6.4 x lOB -1 p.r. P.b.k. at 650 nm in N20-satd. solo. contg. 83A368 
SiW120 40 

5- 8.4 X lOB -5 -0.5 mol L-1 fonnate, HCI04 at pH 1 and 
-0.01 mol L-1 phosphate buffer at pH 5-6. 

···1/..t70 Ytterbium (III) 

'C02- + Yb(III) -+ 1.4 p.r. No reaction obs. in soln. contg. 1 mol L-1 731057 
fonnic acid and 0.01 mol L 1 Yb(IIJ). 

26.171 Zinc(I) ion 

• CO2 ~ + Zn+ -+ HC02 - + Zn2+ -4 x 109 295 p.r. Estd. from firsf-order decay at 310 om (Zn+) 771011 
in soln. contg. fonnate and ZnS04' 

t6.172 Zinc(II) ion 

'C02- + Zn2+-+ <2 x 104 295 p.r. No reaction obs. in soln. contg. 0.5 mol L-1 771011 
ZnS04' 

<102 p.r. Estd. from lack of increase in Zn + in soln. 751027 
contg. 0.1 mol L-1 Zn2+ upon addn. of 0.1 
mol L -I fonnate ion, as well as "(-r. 
experiments [730039]. 

26.173 Acetophenone 

'C02 -. + C('jH:;COCH3 -+ CO2 + 1 x 107 12 p.r. P.h.k. at tl1JO nm. 680308 
C6H5CO-CH3 

26.174 Acridine 

'C02 - + Ac + H+ -+ CO2 + . AcH -3 x lOB 7 p.r. P.b.k.; at pH 13 adduct is fanned. 79A305 

26.175 Acrylamide 

'C02- + H2C=CHCONH2 -+·addn. -4 x 107 -5 p.r. Abs. changes; electron transfer not obs. 700052 

26.176 Adenosine 5'-monophosphate 

'C02 - + AMP -+ <106 8.3 p.r. P.b.k. at 550 nm in N20-satd. 0.1 mol L-1 680441 
fonnate. 

26.177 Adriamycin, conjugate acid 

• CO2- + +HAdH2 -+ CO2 + +HAdH2'- 3.4 X 109 1.1, p.r. P.b.k. at 380, 475, and 720 nm in N2O-satd. 85A360 
6.5 soln. contg. fonnate and (1-9) x 10-5 mol 

L-1 adriamycin. 

26.178 Adriamycin, negative ion 

. CO2 - + AdH- -+ CO, + AdH,'- + OH- 1.8 x lOB 11.5 p.r. P.b.k. at 380, 475, and 720 nm in N,O-satd . 85A360 
soln. contg. formate and (1-9) x 10-5 mol 
L -I adriamycin. 

26.179 Alloxan 

'C02 - + AI + H+ -+ CO2 + . AIR 3.7 x 107 4.8 0.1 p.r. P.b.k. at 310 nm in N20-satd. soln. contg. SOAI97 
0.1 mol.L-1 formate; cor. for decay of·C02-. 

26.180 3-Amino-l,2,4-benzotriazine-l,4-dioxide 

'C02- + C7H6N40 2 ~ redn. 2.S x 109 7.4 0.2 p.r. P.b.k. at 550 nm in N20-satd. 501n. contg. 0.2 88R247 
mol L -I formate. 

26.181 l-Amino-4-hydroxy-9,10-anthraquinone, conjugate base 

• CO2- + 1,4-AQ(NH2)(0-) + H+-+ 1.1 X 109 11 p.L P.b.k. at 650 nm in N20-satd. soln. contg. 0.1 92A416 
CO2 + [1,4-AQ(NH2)(OH)],- 1.3 x 109 14 mol L - J formate. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction T (K) Method Comment Ref. 

26.182 9,10-Anthraquinone-l,5-disulfonate ion 

. CO2 - + 1,5-diS03AQ2- -* CO2 + 1.0 X 109 8.4 p.r. P.b.k. at 500 or 385 nm in N20-satd. soln. 91A047 
[1,5-diS03AQ]·3- contg. O.l mol L-1 formate and (2-10) x 10-5 

mol L':"1 anthraquinonedisulfonate. 

26.183 9,10-Anthraquinone-2,6-disulfonate ion 

• CO2 - + 2,6-diS03AQ2- -* CO2 + 8.1 X 108 7.0 p.T. P.b.k. at 515 or 390 nm in N20-satd. soln. 91A047 
[2,6-diS03AQf 3- contg. 0.1 mol L-1 formate and (2-10) x 10-5 

mol L -1 anthraquinonedisulfonate. 

2.4 x 109 7.0 p.T. P.b.k. in N20-satd. soln. contg. formate. 73110 

26.184 9,1O-Anthraquinone-1-sulfonate ion 

'C02 - + I-S03AQ- -* CO2 + 2.1 x 109 f.p.lrq P.h.k. at 500 nm in air-free soln. contg. 2 mol 93A4JO 
[1-S03AQr2- L-1 formate and 2 x 10-4 mol L-1 

anthraquinone-I-sulfonate; radical from 
reductive quenching of triplet by formate. 

1.0 x 109 3 p.r. P.b.k. 72039! 
3.3 x 109 7 

26.185 9,10-Anthraquinone-2-sulfonate ion 

'C02 - + 2-S03AQ- -* CO2 + 2.1 X 109 -8 f.p./rq P.b.k. at 500 nm in N2-satd. soln. contg. 0.8 91A174 
[2-S03AQr2- mol L -1 formate ion and 2 x 10-4 mol L-1 

anthraquinone-2-sulfonate; radical from 
reductive quenching of triplet by formate. 

1.6 x 109 7 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
formate. 

2.8 x 109 3 p.r. P.b.k. in soln. contg. formate. 720391 
3.1 x 109 7 

26.186 Azobis(N,N-dimethylformamide) 

'C02 - + (CH3hNCON=NCON(CH3h -2.5 x 109 p.T. P.b.k. at 400 nm. 751194 
~C02+ 

[(CH3hNCONNCON(CH3hr-

26.187 1,4-Benzenedithiol, conjugate base 

T02 - + 4-HSC6H4S- -* HC02 - + 1.5 X 109 -7 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L -1 93A206 
4--SC6H4S' formate; k < 108 L mol-l S-1 for 

benzenedithiol dianion. 

26.188 1,4-Benzenedithiol 

'C02 - + 4-HSC6H4SH ~ HC02 - + 3.l X 109 acid 0.1 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 93A206 
4-HSC6H4S' formate; pKa = 6.0, 7.7. 

26.189 1,4-Benzoquinone 

. CO2- + Q ~ CO2 + Q'- 7 x 109 6.9 0.1 p.r. P.h.k. at 430 nm in N20-satd. soln. contg. 0.1 730049 
mol L-1 formate. 

6.6 x lOQ 7.0 1'.1. P.L.k. at 400 nm in N20-satd. soln. contg. 731104 

formate. 

6.6 x 109 -7 0.2 p.r. P.h.k. in N20-satd. soln. contg. 0.2 mol L-1 710619 
formate. 

26.190 Bilirubin dianion 

'C02 - + BR2- -* CO2 + BR·3- 11 p.r. P.b.k. at 520 nm in N20-satd. micellar soln. 94N154 
contg. 0.05 mol L-1 formate and 2.5 x 10-4 

mol L-1 CTAB gave k = 5.3 X 109 L mol-1 

S-l; k decreases with increasing [CTAB]. No 
reaction obs. in homogeneous solution 
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TABLE 26. Carbon dioxide radical anion - Continued 

Reaction k 
(Lmol-1 s-l) 

U,..t?l 2,2'-Bipyridinc, conjugate acid 

'C02 - + bpyH+ -+ CO2 + bpyH" 5.0 X 108 

M;,192 2,2'-Bipyridine 

'C02 - + bpy -+ <106 

~!d93 1,1' -Bis( carboxyethyl)-4,4' -bipyridinium 

• CO2- + CEV2+ -+ CO2 + CEV'+ 2.0 X 109 

:~tI.l94 1,1' -Bis( 4-cyanophenyl)-4,4' -bipyridinium 

'C02- + CV2+ -+ CO2 + CV·+ 1.4 X 1010 

16.195 1.1 ~ -Bis(Z-hydroxyethyJ)-4.4' -bipyridinium 

'C02- + BP2+ -+ CO2 + BP'+ 1.9 X 1010 

It,.196 Bis(2-hydroxyethyJ)trisulfide 

• CO2 + (HOCH2CH2hS3 -+ CO2 + 5 X 108 

HOCH2CH2SS' + HOCH2CH2S-

.21 •• 197 3,3' -Bis(pcnicillaminc )trisulfide 

'C02- + PenSSSPen -+ CO2 + PenS- + 2.3 x 108 

PenSS' 

4(i.198 S-Brumuunu.:il 

'C02- + 5-BrU -+ CO2 + 5-BrU'- >1.0 x 108 

Zt'.199 1,4-Butanediylbis(1' -methyl-4,4' -bipyridinium) 

'C02 + BTQ4+ -+ CO2 + BTQ,3+ 1.5 x 1010 

26.200 2-tert-Butyl-l,4-benzoquinone 

• CO2- + (CH3hCQ -+ CO2 + 2.2 x 109 

(CH3)3CQ'-

26.201 Camphor 

'C02- + C IOH I6O-+ ::;]06 

26.202 Carbon tetrachloride 

26.203 4-Carboxybenzop,henone1 conjugate base 

'C02 + C6H5COC6H4-4-C02 -+ CO2 3.0 X 107 

+ C6Hi:o-C6H4-4-C02 

26.204 2-Carboxy-1.methylpyridinium 

'C02- +2-py+(CH3)C02- -+ CO2 + 
2-py' (CH3)C02-

3.2 x 107 

pH, T(K) Method 

4..4 0.2 p.r. 

7 p.r. 

7.0 0.2 p.r. 

6.8 0.1 p.r. 

6.8 0.1 p.r. 

5.7 p.r. 

5.6 0.1 p.r, 

p.r. 

7.3 0.1 298 p.r. 

6.8 295 p.r. 

13 p.r. 

p.r. 

1l.:l p.r. 

11.2 f.p.lrq 

p.r. 

Comment 

P.h.k. at 375 nm in N20-satd. soln. contg. 0.2 
mol L-I fonnate. 

P.b.k. 

P.h.k. at 680 nm in N20-satd. soln. contg. 0.2 
mol L -I fonnate. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

fonnate. 

P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 

fonnate. 

P.h.k. at 370 nm in N20-satd. soln. contg. 
fonnate. 

P.h.k. at 374 nm in N2-satd. soln. contg. 0.1 
mo1 L-1 fonnate. 

P.b.k. at 440 nm (BrUC02 -) in N2O-satd. 
soln. contg. fonnate. 

P.h.k. at 600 nm in N20-satd. soln. contg. 
0.1 mol L -1 fonnate ion and (5-10) x 10-5 

mol L-1 viologen. 

P.b.k. at 430 nm in N20-satd. soln. contg. 0.1 
mol T ,-I fOrTnHtP. lmn (1-R) x 10-5 mol T ,-I 

quinone. 

D.k. of 'C02-at 260 om. in N20-satd. soln. 
cootg. fonnate was unaffected by 10-3 mol 
L-1 camphor. 

Condy. study. No reaction obs. 

P.b.lc in N2o-satd. soln. contg. 0.1 mol L ~J 
fonnate ion. 

P.h.k. at 680 nm in N2-satd. soln. contg. 0.8 
mol L-1 formate ion and 4 X 10-3 mol L-1 

benzophenone-4-carboxylate; radical from 
reductive quenching of tripJet by formate. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate. 

Ref. 

79A148 

79A148 

761169 

78A321 

78A321 

82A307 

92A019 

690826 

86A266 

95A022 

79A191 

710778 

91A174 

91AI74 

82A146 
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TABLE 26. Carhon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmor1 s-l) 

26.205 I-Chloro-4-nitrobenzene 

• CO2 + 4-CIC6H4N02 ~ CO2 + 3 x 10lS p.r. P.h.k. 77R167 
[4-CIC6H4N02r-

26.206 Crystal Violet cation 

'C02 - + CV+ ~ CO2 + C2sH30N3 + 1.6 X 109 7 p.r. D.k. at 520 nm as well as p.h.k. at -400 nm. 731078 

26.207 Cystamine 

'C02- + [H2NCH2CH2Sh ~ CO2 + ~2.5 X 107 9.6 0.1 p.r. P.h.k. at 410 om in N20-satd. soln. cootg. 0.1 84A23J 
[H2NCH2CH2Sh .- mol L-1 formate ion, up to 3 X 10-3 mol L-1 

cystamine and 4 x 10-4 mol L -1 cysteamine. 

26.208 Daunomycin 

·C02- + D ~ CO2 + D'- 2.0 X 109 7 0.1 p.r. P.h.k. at ~600 nm in N20-satd. soln. contg. 
0.1 mol L -1 formate. 

85AOOI 

26.209 5-Deazalumjflavin, protonated 

'C02- + 5-DeLFH+ ~ CO2 + 2.5 x 109 0 p.r. P.h.k. in N20-satd. soln. contg. 1 mol L-1 89A097 
5-DeLFH' formic acid; pKa = 1.7, 11.3. 

26.210 5-Deazalumiflavin 

'C02- + 5-[)eLF ~ CO2 + 5-DeLF- 5.0 x 108 7 0.1 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 89A097 
formate. 

26.211 !i-Deazalumiftavin anion 

'C02- + 5-DeLF(-Hf ~ CO2 + 2.5 x 108 13 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 89A097 
5-DeLF(-Hr2

- formate. 

26.212 3,6-Diamino-l0-methylacridinium 

·C02- + ACFl+ ~ CO2 + [ACFlr 3.7 x 108 p.r. D.k. (dye) in Ar-satd. 0.1 mol L -1 formate. 700241 

26.213 1,1' -Dibenzyl-4,4' -bipyridinium 

'C02- + By2+ ~ CO2 + BY'+ 1.7 X 1010 6.8 0.1 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 78A321 
formate. 

6.7 x 109 7.0 0.2 p.r. P.h.k. at 680 om in N20-satd. soln. cootg. 0.2 761169 
mol L -1 formate. 

26.214 3,5-Dibromo-4-nitrosobenzenesulfonate ion 

·C02- + DBNBS ~ 1.5 x 109 -8.3 p.r. D.k. at 370 nm in N20-satd. soln. contg. 92A304 
formate. 

2.5 x 109 p.r. 90A024 

26.215 2,6-Dichloroindophenolate ion 

• CO2 + DCIP- ~ CO2 + DCIP' 2- 3.5 x 109 7 p.r. D.k. at 600 nm in N20-satd. soln. contg. 731078 
formate, as well as p.h.k. at -400 nm; 100% 
e-transfer. 

26.216 N,N'-Diethylthiourea 

'C02H + C2HsNHCSNHC2Hs ~ 5.5 x 108 <0 p.r. P.h.k. at 425 nm in soln. contg. 3.6 mol L-1 94A284 
H2S04 and 1 mol L-1 formate. Mechanism 
suggested to be protonation at Sand H abstr. 
fromNH. 

26.217 Dihydrolipoamide 

'C02- + L(SHh ~ HC02- + LS2H 6.4 x 108 4 p.r. P.h.k. at 390 nm in N20-satd. soln. contg. 89C009 
0.01 mol L-1 fOrn1ate ion and (1-15) x 10-4 

mol L-1 dihydrolipoamide; kr = 1.2 X 107 L 
mol-I S-I. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction T (K) Method Comment Ref. 

1/1.218 1.5-Dihydroxy-9, to-anthraquinone dianion 

'COz - + 1,5-AQ(O-h + 2 H+ -+ CO2 + 2.7 X 108 -14 p.r. P.b.k. at 640 nm in N20-satd. soln. contg. 91A124 
[1,5-AQ(OHhr- (5-10) x 10-5 mol L-1 quinone and 0.1 mol 

L -1 formate ion. pKa = 10.6, 12.5. 

2(,.219 1,5-Dihydroxy-9,10-anthraquinone monoanion 

'CO{" + 1,5-AQ(OH)(O-) + H+ -+ CO2 1.0 X 109 11 p.r. P.b.k. at 640 nm in NzO-satd. soln. contg. 9lA124 
+ [1,5-AQ(OHhr- (5-10) x 10-5 mol L-1 quinone and 0.1 mol 

L-1 formate ion; pKa = 10.6,12.5. 

16.220 1,S-Dihydroxy-9,lO-anthraquinone dianion 

'COz- + 1,8-AQ(O-h + 2 H+ -+ COz + 3.7 X 108 -14 p.r. P.b.k. at 640 nm in NzO-satd. solo. contg. 91A124 
[1,8-AQ(OHhr- (5-10) x 10-5 mol L-1 quinone and 0.1 mol 

L-1 formate ion; pKa = 9.7, 12.1. 

16.221 1,~-Dihydroxy-9,lO-anthraquinone monoanion 

'COz + 1,8-AQ{OH)(O-) + H+ -+ COz 1.7 X 1O!I 11 p.r. P.b.k. at 640 om in NrO-satd. soln. contg. 91Al24 
+ [l,8-AQ(OH)2r- (5-10) x 10-5 mol L - quinone and 0.1 mol 

L-1 formate ion; pKa = 9.7, 12.1. 

lb,22]' 'l.,6-DihYdroxY-9;10-anthraqwnone dianion 

'COz- + 2,6-AQ(O-h + H+ -+ CO2 + 1.0 X 109 11 p.r. P.b.k. at >600 nm in N20-satd. soln. contg. 94A089 
[2,6-AQ(OH)(O-)r- 0.1 mol L-1 formate and (5-40) x 105 mol L-1 

2,6-dihydrox yanthraquinone. 

26.223 1,4-Dihydroxy-9,10-anthraquinone-2-sulfonate ion 

'COz- + 1,4-AQS(OH)2- -+ CO2 + 3.2 X 109 5.7 p.r. P.h.k. at 475 nm in N20-satd. soln. contg. 88A304 
[1.4-AQS(OHhr2

- (2-6) x 10-5 mol L-1 quinone and 0.1 mol 
L-1 fonnate and 2 x 10-3 mol L-1 phosphate 
buffer (or 1 mol L-1 formic acid and 0.05 mol 
L-1 H2S04); pKa = 9.1, 11.S5; k for reaction 
of 6-sulfonate similar. 

26.224 (E)-4,5-Dibydroxy-l,2-dithiane 

'cqz- + lSSCHz(CHOHhCH) -+ CO2 5.2 X 107 6.6 273 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 89A167 
+ ,S-SCH:lCCHOHhCH:lJ 9.6 X 107 298 (1-10) x 10-4 mol L-1 DTT-nx and 0.1-0.5 

1.5 X 108 333 mol L -1 formate ion; curved Arrhenius p10t; 
mechanism suggested to be addn. followed 
by decomp. to radical anion. 

1.1 x 108 9 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 82At71 
formate. 

26.225 5,8-Dihydroxy-l,4-naphthoquinone 

'C02- + 5,8~NQ(OH)z -+ CO2 + 5.1 X 109 5.S 0.1 p.r. P.b.k. in N20-satd. soln. contg. O.t mol L-1 83A039 
[5,S-NQ(OH}zr- formate. 

26.226 S,8-Dihydroxy-l,4-naphthoquinone, conjugate base 

'C02- + 5,S-NQ(OH)(O-) + H20 -+ 2.2 X 109 9.2 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 83A039 
COz + OW + [5,8-NQ(OH)zr- formate. 

'C02- + 5,8-NQ(O-)z + 2 H20 -+ CO2 1.4 X 109 13.0 0.2 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 83A039 
+ 2 OW + [5.8-NQ(OH},r- formate. 

26.227 1,1' -Dimethyl-4,4' -bipyridinium 

'COz- + MV2+ -+ CO2 + MV'+ 2.9 X 109 1.8 p.r. G.V. Buxton, private communication 90COO4 
6.5 x 109 0.1 

6.4 x 109 11 1.0 -295 f.p./rq Ca1cd. from decay at 490 nm, recovery at 440 89EI05 
nm, and formation at 605 nm in soln. contg. 
0.1 mol L-1 oxalate ion and 5 x 10-4 mol L-1 

methyl viologen; 'C02 - from reductive 
quenching of *[Ru(bpz)l+] by czol-. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-1) 

26.227 I,I'-Dimethyl-4,4'-bipyridiniwn - Continued 

-1 x 1010 ~O p.r. P.b.k. at 600 nm in N20-satd. soln. contg. 86A327 
0.1-1.5 mol L -1 formate ion (k = 4 x 109 L 
mol-1 S-1 at the latter concn.). 

1.5 x 1010 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 731074 
formate. 

26.228 I,1'-Dimethyl-4,4'-bipyridiniwn radical cation 

'C02- + MV'+ ~ -1 X 109 0.1 y-r. Estd. from effect of dose on absorbance in 86A327 
N20-satd. soln contg. 0.1 mol L-1 formate. 

26.229 Dimethyl fumarate 

'COz- I 9 x 108 7.0 p.r. P.h.k.; >80% e-transfcr. 730097 
trans-CH30 2CCH=CHC02CH3 ~ CO2 
+ [CH30 2CCHCHC02CH3r-

26.230 I,3-Dimethyllumichrome 

'C02- + FI ~ CO2 + FIH' 6.3 x 108 6,10 0.1 p.r. P.b.k. at -450 nm in N20-satd. soln. contg. 82B104 
0.1 mol L -1 formate. 

26.231 N,N-Dimethyl-4-nitrosO!:lDiline 

. CO2 - + 4-Me2NC6H4NO ~ CO2 + 1.8 X 109 7 0.25 p.r. D.k. at 440 nm in N20-satd. soln. contg. 0.25 690156 
[ 4-Me2NC6H4NOr- mol L -1 formate. 

1.9 x 109 p.r. D.k. at 440 nm in N20-satd. soln. contg. 680066 
formate ion. 

26.232 5,5-DimethyI-l-pyrroline-l-oxyl 

'C02 - + DMPO ~ DMPO-C02- 7.5 x 108 11.0 p.r. P.h.k. in N20-satd. soln. contg. formate ion 84A4?h 

26.233 4,4'-DimethyI-l,1'-trimethylene-2,2'-bipyridinium 

. CO2 - + BP2+ ~ CO2 + BP'+ 5.8 X 109 7.0 p.r. P.b.k. at -380 nm in 0z-free soln. 84A292 

26.234 I,4-Dinitrobenzene 

'C02- + 1,4-C6H4(N02h ~ CO2 + 2.1 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 
[1,4-C6H4(N02hr- formate ion. 

26.235 2,4-Dinitrobenzoate ion 

'C02- + 2,4-(N02hC6H3C02 - ~ CO2 1.8 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. formate. 761111 
+ [2,4-(N02hC6H3C02r2-

26.236 2,5-Dinitrobenzoate ion 

. CO2- + 2,5-(N02hC6H3C02 - ~ CO2 
+ [2,5-(N02hC6H3C02r2-

1.9 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. formate . 761111 

26.237 3,4-Dinitrobenzoate ion 

'C02- + 3,4-(N02hC6H3C02- ~ CO2 1.8 X 109 7 p.r. P.b.k. in N20-satd. soln. contg. formate. 761111 
+ r3,4-(NO'2),C6H3CO,r 2-

26.238 3,5-Dinitrobenzoate ion 

• CO2 - + 3,5-(N02hC6H3C02 - ~ CO2 
+ [3,S-(N02)2C6H3C02r2-

2.S X 109 7 p.r. P.b.k. in N20-satd. soln. contg. formate . 761111 

26.239 I-(2,4-Dinitropbenyl)pyridiniwn 

'C02 - + 2,4-(N02hC6H3PY+ ~ CO2 + 4x 108 p.r. P.b.k. 77R167 
[2,4-(N02}zCoH j py] • 

. 26.240 1,1 '-DiphenyJ-4,4'-bipyridinium 

'C02- + BP2+ ~ CO2 + BP'+ 1.3 X 1010 6.8 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 78A321 
formate ion. 
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TABLIE 26. Carbon dioxide radical anion - Continued 

Reaction k pH T(K) Method Comment Ref. 
(L mol- I S-I) 

:h.241 1,2-Dithiolane-3-pentanoate ion 

'C02 - + RSSR ~ CO2 + RSSR'- 5.6 x lQ8 6.1- p.r. P.b.k. at 410 nm; k = 9 X 108 L moI-1 S-l at 751195 
9.2 pH 3.5. 

5.5 x 108 7 0.1 p.r. P.b.k. at 410 nm in N20-satd. soln. contg. 0.1 700560 
mol L- I fonn~te ion. 

~lJ.242 Dithiothreitol 

'C02 - + HSCH2(CHOH)2CH2SH ~ 8.3 x 108 8.1 293 p.r. P.b.k. at 400 nm (cyclized radical anion) in 87G007 
HC02 - + HSCH2(CHOHhCH2S' N20-satd. soln. contg. DTT; pKa = 8.3, 9.5. 

211.243 Eosin dianion 

'C02- + Eos ~ CO2 + (Eos)"- 2.5 x 108 8.5- p.r. P.b.k. at 405 nm in soln. contg. 0.01 mol L-1 670038 
9.0 HC02- and U.UUI mol L-1 H2U2; product IS 

semiquinone. 

26.244 l-Ethoxy-2-methylpyridinium 

'C02- -t: C2HsOpy+CH3 -+ CO2 + 2.1 X 108 p.r. D.k. at 280 nm in N20-satd. soln. contg. 0.05 88A255 
C2HsOpyCH3 mol L -I formate and 1.12 x 10-3 mol L- I 1-

ethoxy-2-methylinium tetrafluoroborate. 

26.245 1,1'-Ethylene-2,2'-bipyridinium 

'C02- + BP2+ ~ CO2 + BP'+ 1.2x lO lD 7.0 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A292 
formate ion and 2 x 10-3 mol L-I phosphate 
buffer. 

1.2 x lO lD 6.8 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 78A321 
formate ion. 

4.0 x 109 7.0 0.2 p.r. P.b.k. in N20-satd. soln. contg. 0.2 mol L-1 761169 
formate ion. 

26.246 1,1'-Ethylene-4,4'-dimethyl-2,2'-bipyridinium 

'C02 - + MDQ2+ ~ CO2 + MDQ'+ 1.1 X lO lD 7.0 p.r. P.b.k. at -380 nm in Orfree soln. 84A292 

26.247 N-Ethylmaleimide 

'C02- + NEM ~ CO2 + NEM'- 5.4 x 109 6-7 p.r. P.b.k. in N20-satd. soln. contg. formate; 720144 
100% e-transfer based on abs. spectra. 

26.248 1-(2-Ethylsulfonyl)ethyl-2-rnethyl-5·nitroimidazole (Tinidazole) 

'C02- + (ImH)-N02 ~ CO2 + 1.6 X 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
(lmH)-N02'- formate and 0.001 mol L-1 nitroimidazole. 

26.249 1-(2-Ethylsulfonyl)ethyl-2-methyl-5-nitroimidazole, conjugate acid 

'C02 - + (lmH2 +)-N02 ~ CO2 + 1.7 X 109 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 90A467 
(ImH2 +)-N02H formic acid and 0.001 mol L-1 

nitroimidazole; pKa = 1.85. 

26.250 Flavine adenine dinucleotide 

'C02-TPAD > C02 TPAD'- 7 x 108 10 0.06 p.r. P.h.k. at 370 nm in N 20-satd. soln. contg. 84A045 

formate ion. 

1.2 x 109 7 p.r. Unpublished data. 82G120 

26.251 Flavine mononucleotide 

'C02- + FMN ~ CO2 + FMN'- 3.0 x 109 6.0 0.1 p.r. P.b.k. at 525 and 560 nm in N20-satd. soln. 83A091 
1.0 x 1010 11.0 cont. 0.1 molL-1 formate. 

26.252 Fluorescein dianion 

'C02- + Fl2- ~ 2.6 X 107 10.4 p.r. P.b.k. in N20-salcl. soln. conlg. 10-2 mol L-1 680172 
formate; product is semiquinone. 

26.253 N-Formylkynurenine 

. CO2 - + FK + H+ ~ CO2 + FKH' >3 x 107 7.6 0.1 p.r. P.b.k. (semiquinone) in N20-satd. soln. 757361 
contg. 0.1 mol L -\ formate. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH 
(L mol-1 S-I) 

26.254 Furadantin 

• CO2- + NF -+ CO2 + NF- 1.0 x 109 

26.255 (E)-2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide 

'C02- + NF -+ CO2 + NF- 2.0 x 109 7.4 

26.256 (Z)-2-(2-Furyl)-3-(5-nitro-2-furyI)acrylamide 

. CO2- + NF -+ CO2 + NF- 3.0 X 109 7.4 

26.257 Glutathione 

'C02- + GSH-+ 3 x 108 7 

26.258 Glutathione, oxidized 

'C02 + GSSG -+ «107 

26.259 Glycine anhydride 

'CO:2- + -CH,CONHCH:2CONH- -+ <107 6.2 

26.260 Hematoporphyrin IX 

'C02 + HP -+ CO2 + HP'- 4)( 107 no 

26.261 Histidine 

• CO2- + His -+ <2 x 105 7 

26.262 Hydrogen fumarate ion 

• CO2- + lrans-H02CCH=CHCo2-- 2.0 X 107 4.0 

26.263 Hydrogen maleate ion 

'C02 - + cis-H02CCH=CHC02 - -+ 5.2 

26.264 2-Hydroxy-9,lO-anthraquinone monoanion 

'C02 + 2-AQ(O-) -+ CO2 + 1.0 X 109 11 
2-AQ'(O-)-

26.265 1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole (Metronidazole) 

'C02 - + (ImH)-N02 -+ CO2 + 1.2 X 109 

(ImH)-N02 .-

1.7 x 109 

1.1 X 109 

1.1 X 109 

0.87 X 109 

8 x 108 

8 X 108 
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4 

6 
8 
11.6 

T(K) Method 

p.r. 

p.r. 

p.r. 

293 p.r. 

p.r. 

p.r. 

pT 

293 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Comment Ref. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
formate and 0.001 mol L-1 ofthe nitrofuran. 

P.b.k. at 680 nm in N20-satd. soln. contg. 84A208 
0.05 mol L-1 formate ion and 0.002 mol L-1 

sodium phosphate. 

P.b.k. at 680 nm in N20-satd. soln. contg. 84A208 
0.05 mol L-1 formate ion and 0.002 mol L-1 

:svJiuJ1I phv:splullt:. 

Abs. changes in N20-satd. soln. contg. 88A251 
phosphate butter. 

No 420 nm abs. (RSSR-) obs. in N2O-satd. 720388 
soln. contg. 0.1 mol L-1 formate. 

No e-transfer obs. in N20-satd. soln. contg. 710554 
0.2 mol L-1 formate. 

PhI<- nt fiOO-fi,",O nm in NZ()-SMcI 

contg. 0.1 mol L -1 formate. 
"oln 741040 

Abs. changes in N20-satd. soln. contg . 88A251 
phosphate buffer. 

P.ll.k.; .:>30% e-lrall:s[e;:rj nu e-lrall:sfe;:r al pH 730097 

10.0. 

P.b.k.; ~ 65% e-transfer; no e-transter obs. at /30U91 

pH 10.5 (dianion). 

P.b.k. at >600 nm in N20-satd. soln. contg. 94A089 
0.1 mol L-1 fonnate and (5-40) X 105 mol L-1 

2-hydroxyanthraquinone. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

formate and 0.001 mol L-1 nitroimidazole. 
90A467 

P.b.k. in buffered N20-satd. soln. contg. 0.1 87 A208 
or 1 mol L-1 formate contg. 0.1-1 x 10-3 mol 
L-1 nitroimidazole; pKa = 2.5. 

D.k. at 320nm in N20-satd. soln. contg. 0.1 741135 
mol L-1 formate ion. 

C.k. reI. to k(,C02 + TAN) = 6 x 108 L 741135 
mo1-1 ,,-1 
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TABLE 26. Carben dioxide radical anion - Continued 

Reaction 

'(,.266 1-(2-Hydroxyethyl)-2-methyl-5-nitroimida7oi", c01l1ljl1g!1lte !1ldill 

'C02- + (ImHt)-N02 -l> CO2 + 1.5 X 109 

(ImH2 +)-N02H 

'( •. 267 1-(2-Hydroxy-3-methoxypropyl)-Zunitroimidazole (Misonidazole) 

'C02- + (ImH)-N02 -l> CO2 + 1.6 X 109 

(ImH)-N02 .-

.'( •. 268 1-(2-Hydroxy-3-mdhoxypropyi)-2-nitroimidazole, conjugate acid 

'C02 - + (ImH2 +)-N02 -l> CO2 + 1.0 X 109 

(lmH)-N02H 

. ~ h.269 2-Hydroxy·l,4-naphthoquinone 

'C02 - + 2-(OH)NO -l> CO, + 
2-(OH)NQ'-

.'.().270 5.Hydroxy-l,4-naphthoquinone (Juglone) 

'(,02- + -"-OH-NQ -l> CO2 + 4.4 X 109 

5-0H-NQ'- 3.8 x 109 

1.3 x 109 

~6.271 6-Hydroxy-5-nitrothymine 

'~02 - + TN02(OH) -l> CO2 + 1.7 X 108 

TN02(OHr 

26.272 6-Hydroxy-S-nitrothymine, conjugate base 

·C.o2 - + TN02(O-) -+ CO2 + 9 X 107 

TN02(O-r 

26.273 Indigodisulfonate ion 

'C02- + IDS2- -l> CO2 + IDS' 3- 2.1 x 109 

26.274 Indophenolate ion 

'C02- + O=C6H4=NC6H4O- CO2 + 2.8 X 109 

[O=C6H4=NC6H40r 2-

26.275 Lipoamide 

'C02- + LS2 -l> CO2 + LS2'- 5.5 X 108 

26.276 Lumichrome 

'C02- +Fl CO2 +FlH' 2.5 x 109 

4.7 x lOll 

1.8 x 109 

26.277 Lumiflavine 

'C02- + LF -l> CO2 + LF- 3.0 x 109 

2.1 x 109 

3.6 x 109 

26.278 Lumifiavine semiquinone 

'C02- + LFH' -+ 1.7 x 10') 

7.0 

1.2 
6.4 
10.5 

2 

6.5 

7.0 

9.0 

9 

6 
10 

7 

9 
11.2 

7 

7 

0.1 

0.1 

T (K) Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

296 p.r. 

297 p.L 

2<)7 p.i". 

P.b.k. in N20-satd. soln. contg. 1 mol L-1 

formic acid and 0.001 mol L-1 

nitroimidazole; pKa = 2.5. 

P.b.k. in N20-satd. soIn. contg. 0.1 mol L-1 

formate and 0.001 mol L-1 nitroimidazole. 

P.b.k. in N20-satd. soln. contg. 1 mol L-1 

fonnic acid and 0.001 mol L-1 

nitroimidazole; pKa = -0.75 . 

P.b.k. at 400 nm in N,O-satd. soln. contg. 
formate . 

90A467 

90A467 

90A467 

731104 

P.h.k. at 385 nm in N20-satd. soln. contg. 0.1 87 A234 
mol L -1 fonnate, (2-5.4) x 10-5 mol L-1 

juglone (pKa = 8.85) and 4 x 10-3 mol L-1 

phosphate huffer. 

P.b.k. at 430 nrn. 80A2IO 

D.k. at 340 nrn. 80A210 

P.h.k. at 400 nm, as well as d.k. at 610 nm in 731078 
N20-satd. soln. contg. formate. 

P.b.k. at - 400 nrn, as well as d.k. at 610 nm 731078 
in N20~satd. soln. contg. formate. 

P.b.k. at 400 nm in soln. contg. 0.1 mol L-1 84AOll 
fonnate and 0.25-1 x 10-3 mol L-1 

lipoamide. 

P.b.k. at -450 nm in N20-satd. soln. contg. 82Bl04 
0.1 mol L -\ formate. 

Unpublished data. 82G120 

P.b.k. R5A389 

P.lI.k. 411 550 11m ill N .. :O-sald. SO/II. cOlllg. 8:1A073 
formate iOf]. 

!kl·:ty to U;I\ and 1,1"" rrom cakd. concn.- 83A073 
lillie profile. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lrnol-1 s-I) 

26.279 2-Mercaptobenzimidazole, conjugate acid 

'C02H + MBZH+ ~ HC02H + 7.7 x 109 <0 p.r. P.b.k. at 610 nm in Nrsatd. soln. contg. 3.6 95A083 
[MBZr+ mol L-1 H2S04, 5 X 10-4 mol L -12_ 

mercaptobenzimidazole and formic acid. 

26.280 5,10-Methenyltetrahydrofolate 

'C02 - + CH+H4(folate) ~ CO2 + 2.4 X 109 1.5 p.r. P.b.k. at 360 nm in soln. contg. 1 mol L-1 91A04! 
CH+H4(folate)"- formate. 

26.281 Methoxatine 

'C0:2- + MTX ~ CO2 + [MTXr- 2.8 x 108 7.2 298 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A247 
formate ion. 

3.3 x 108 7.3 p.r. P.b.k. at 460 nm in N20-satd. soln. contg. 0.1 86A520 
mol L-1 formate, 5 x 10-3 mol L -1 phosphate 
and -2 x 10-4 mol L-1 methoxatine. 

26.282 3-Methyl-7,8-bis,nor-5-deazalumiflavin 

'C02 - + dFIox ~ dR-1-C02- 2.0 X 109 5.4- 0.1 p.r. P.b.k. at 560 nm in N20-satd. soln. contg. 0.1 81A434 
9.2 mol L -I formate ion; initial product 

suggested to be adduct. 

26.283 Methylene Blue cation 

'C02 + MB+ ~ CO2 + 'MB 8.5 x 109 6.8 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 0.1 
mol L-1 formate ion. 

90A329 

-7 X 108 -5.7 p.r. D.k. at 580 nm in soln. contg. 0.1 mol L-1 650396 
-1 x 109 -0.8 fonnate. 
-2 x 109 1.8 
~.6 x lU9 -';J 

26.284 1-Methyllumichrome 

'C02 - + FI ~ CO2 + FIH' 1.9 x 109 6 0.1 p.r. P.b.k. at -450 nm in N20-satd. soln. contg. 82B104 
3.4 x 108 10 0.1 mol L-1 formate. 

26.285 3-Methyllumichrome 

'CO? - + FI ~ CO? + FIH' 3.2 x 109 6 0.1 p.r. P.b.k. at -450 nm in N?O-satd. soln. contg. 82B104 
5.5 x 108 10 0.1 mol L-1 formate. 

26.286 S-Methylmethionine 

'COz- 4- <106 p.r_ No reaction Oh!'L; c_k. reI. to k(C.02- + TNM) 91A184 
Me2S+CH2CH2CH(NH3 +)C02 ~ = 4 X 109 L mol- I S-I. 

26.287 2-Methyl-1,4-naphthoquinone 

'C02 - + 2-CH3NQ ~ CO2 + 4.8 X 109 7 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731047 
[2-CH3NQr- formate. 

5.4 x 109 6.9 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 723057 
formate; 100% e-transfer. 

26.288 1-Methylnicotinamide 

'C02 - + 3-py\CH3)CONH2 ~ CO2 + 4.6 X 109 8.5 0.1 p.r. P.b.k. at 420 nm in N20-satd. soln. contg. 0.1 680441 

3-py" (CH3)CONH2 mol L -I formate. 

26.289 Methyl 4-nitrobenzenesulfonate 

'C02 - + 4-02NC6H4S03CH3 ~ CO2 + 1.5 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 

[ 4-N02C6H4S03CH3r- formate ion. 

26.290 Methy] 4·nitrobenzoate 

'C02 + 4-02NC6H4C02CH3 ~ CO2 + 1.2 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 

[4-N02CoH4C02CH3r- formate ion_ 
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RATE CONSTANTS FOR ALIPHATIC CARBON"CENTERED RADICALS IN SOLUTION 893 

TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH 
(L mol-I s-I) 

~(i.291 2-Methyl-S-nitroimidazole 

'C02- + (ImH)-N02 -+ CO2 + 7.4 X 108 

(ImH)-N02'-

5.8 x 108 4 
5.5 x 108 6 
6.9 X 108 8 

26.292 2-Methyl-S';nitroimidazole, conjugate acid 

"C02 - + (IrnH2 T)-N02 -+ C02 + 1.9 X 109 

(ImH2 +)-N62H 

26.293 2-Methyl-5-nitroimidazole, conjugate base 

'C02- + (lm-)-N02 -+ CO2 + 1.1 X 108 

(Im-)-N02'-

1.4 x 108 11.5 

26.294 2-Methyl-2-nitrosopropane 

• CO2 - + (CH3hCNO -+ addn. 1.7 x 109 9.2 

26.295 N-Methvl-4-vhenvl-2,3-dihvdrovvridinium 

'COz- + MPDP+ -+ CO2 + MPDP' 5.8 x 109 7.0 

26.296 N-Methyl-4-phenylpyridinium 

• CO2 - + MPP+ -+ COz + MPP' 3.4 X 108 7.9 

26.297 MitomycinC 

'C02- + Aq -+ CO2 + Aq'- 1.8 X 109 7.0 

26.298 1-(2-N-Morpholinoethyl)-4-nitroimidazole (Nimorazole) 

• CO2- + (lmH)-N02 -+ CO2 + 1.9 x 109 

(lmH)-NOz'-

26.299 1-(2-N-Morpholinoethyl)-4-nitroimidazole, conjugate acid 

'COz- + (I~2+)-NOz -+ CO2 + 
(ImH2 +)-N02H 

26.300 1,4-Naphthoquinone 

'C02- + NQ -+ CO2 + NQ'-

26.301 Nicotinamide adenine dinucleotide 

'C02 - + NAD+ -->- CO2 --I- NAD' 

26.302 Nifuroxime 

• COz + NF --+ CO2 + NF-

1.2 x 109 

3.2 X 109 -8 

4.0 x 109 -8 

6.4 

T(K) Method 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

-291 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

f.p.lrq 

0.1 p·r· 

p.r. 

Comment Ref. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
fonnate and 0.001 molL-I nitroimidazole. 

P.b.k. in buffered N20-satd. soln. contg. 0.1 
or 1 mol L-1 

fUHm:tte ami (0.1-1) x 10-3 mul 
87A208 

L-1 nitroimidazole; pKa 1.1,9.7. 

P.b.k. in N2U-satct. soln. contg. I mol L-1 90A467 
formic acid and 0.001 mol L-1 

nitroimidazole; pKa = 0.8,9.7. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
formate and 0.001 mol L -I nitroimidazole. 

P.b.k. in N20-satd. soln. contg. 0.1 or 1 mol 87A208 
L-1 formate and (OJ-I) x 10-3 mol L-1 

nitroimidazole. 

P.b.k. (esr) in N20-satd. soln. contg. 0.1 mol 91D097 
L-1 formate and 0.01 mol L-1 borate buffer. 

P.b.k. in Ar-satd. soln. contg. 0.1 mol L-1 89AOl2 
formate and 0.1 mol L-1 phosphate buffer. 

P.b.k. in Ar-satd. soln. contg. 0.1 mol L-J 87A355 
formate. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 88A260 
formate and (4-50) x 10-5 mol L-1 

mitomycin C. 

P.h.k. in NzO-satd. soln. contg. 0.1 mol L-1 90A467 
formate and 0.001 mol L-1 nitroimidazole. 

P.b.k. in N20-satd. soln. contg. 1 mol L-1 90A467 
fonnic acid and 0.001 mol L-1 

nitroimidazole; pKa = 0.85. 

. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 91A174 
formate ion. 

P.b.k. in N2-satd. soln. contg. 0.02 mol L- J 91A174 
formate ion and 3 x 10-4 mol L-1 

naphthoquinone; radical from reductiw" 

quenching of triplet by formate. 

P.b.k. at 400 nm in N:!O satd. soIn. contg. 0.1 680441 

mol L-1 formate. 

P.b.k. in NZO-S8Id. soln. contg. 0.1 rna} L- l 90A467 
fonnate and 0.001 mol L-1 of the nitrofuran. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-l) 

26.302 Nifuroxime - Continued 

2.7 x 109 p.r. P.b.k. at 390 nm in COTsatd. soln. contg. 731099 
tert~BuOH or 0.2 mol L-1 formate; 100% e-
transfer. 

26.303 Nifurtimox 

'C02- + NF ~ CO2 + NF- 2.7 x 109 7 p.r. P.b.k. at 405 nrn oxygen-free soln. contg. 91A487 
formate. 

26.304 Nitro Blue Tetrazolium 

. CO2- + NBT2+ ~ CO2 + NBT+ 6.4 X 109 10 0.1 p.r. P.b.k. at 40S nm in N20-satd. soln. contg. 0.1 80A08S 
mol L -1 formate. 

26.305 4-Nitroacetophenone 

'C02- + PNAP ~ CO2 + [PNAPr- 1.8 x 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A30S 
formate ion. 

7 x 108 p.r. P.b.k. 77R167 

1.0 x 109 10 p.r. P.b.k. at SSO nm in N20-satd. soln. contg. 730122 
formate ion. 

26.306 4-Nitroanisole 

'C02- + 4-CH30C6H4N02 ~ CO2 + 1.2 X 108 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 
[4-CH3OC6H4N02r- formate ion. 

26.307 4-Nitrobenzaldehyde 

'C02 - + 4-02NC6H4CHO ~ CO2 + 2.6 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 
[4-N02C6H4CHOr- formate ion. 

26.308 4-Nitrobenzaldoxime 

'C02- + HON-CHC6H4-4-N02 ~ CO2 1.4 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A30S 
+ [HON-CHC6H4-4-N02r- formate ion. 

26.309 4-Nitrobenzamide 

'C02 + 4-02NC6H4CONH2 ~ CO2 + 1.2 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 
[4-N02C6H4CONH2r- formate ion. 

26.310 Nitrobenzene 

'C02 - + C6HSN02 ~ CO2 + 4.6 X 108 0 p.r. P.b.k. 730085 
[C6H5N02r- 7.S x 108 2.S 

5.S x 109 9.4 

5.6 x 108 -3 p.r. P.b.k. at 295 nm in N20-satd. soIn. contg. 700303 
1.0 x 109 6-7 0.001 mol L-1 formate. 

26.311 4-Nitrobenzenesulfonamide 

'C02 + 4-02NC6H4S02NH2 ~ CO2 + 1.1 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A30S 
[4-N02C6H4S02NH2]'- formate ion. 

26.312 4-Nitrobenzenesulfonate ion 

'C02 - + 4-02NC6H4S03 ~C02+ 1.3 x 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A30S 
[4-02NC6H4S03]' 2- formate ion. 

26.313 2-Nitrobenzoate ion 

'C02 - + 2-N02C6H4C02 ~C02+ 2.4 X 108 0.8,7 p.r. P.b.k. in N20-satd. soln. contg. formate. 761111 

[2-N02C6H4C02 -r-
26.314 3-Nitrobenzoate ion 

'C02- + 3-N02C6H4C02 
[3-N02C6H4C02r2-

~C02+ 6.3 X 108 0.8,7 p.r. P.b.k. in N20-satd. soln. contg. formate. 761111 
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RArE CONSTANTS FOR ALIPHATIC CARBON .. CENTERED RAD~CAlS IN SOLUTION 895 

TABLE 26. Carbor.. dioxide radical anion - Continued 

Reaction k pH T(K) Method Comment Ref. 
(L mo}-l s-l) 

" liS 4-Nitrohenzoate ioll'll 

'C02- + 4-N02C6H4C02- ---+ CO2 + 7.4 X 108 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A305 
[4-N02C6H4C02 -r- formate ion. 

8.0x 108 0.8,7 p.r. P.b.k. in N20-satd. soln. contg. formate. 761111 

" 116 4-Nitrobenzonitrile 

'C02 + 4-02NC6H4CN ---+ CO2 + 2.1 X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-l 84A305 
f4-N02C6H4CNr- formate ion. 

f, \17 5-Nitro.2-furaldehyde semicarbazone 

'C02- + NF ---+ CO2 +NF- 2.0 x 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
formate and 0.001 mol L-1 of the nitrofuran. 

'!lHS 5-Nitro-2-furoate ion 

'C02 +NF ---+ CO2 +NF- 1.2 x 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-l 90A467 
formate and 0.001 mol L -1 of the nitrofuran. 

'(d19 2-Nitroimidazole 

• CO2- + (ImH)-N02 ---+ CO2 + 1.1 X 109 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
(ImlI)-N02'- formate and 0.001 mol L-1 nitroimidazolc. 

'(..320 2-Nitroimidazole, conjugate acid 

'C02 + (lmH2+)-N02 ---+ CO2 + 1.3 X 109 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 90A467 
(ImH2 +)-N02H formic acid and 0.001 mol L-1 

nitroimidazole; pKa = -0.75,7.0. 

'(1.321 2-Nitroimidazole, conjugate base 

. CO2- + (Im-)-N02 ---+ CO2 + 4.0 X 107 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A467 
(lm -)-N02'- fonnate and 0.001 mol L-1 nitroimidazole. 

'().322 4~Nitroimidazole 

'C02- + (ImH)-N02 -+ CO2 + 6.0 X lOB p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L- J 90A467 
(ImH)-N02'- fonnate and 0.001 mol L-1 nitroimidazole. 

6.3 x 108 4 p.r. P.b.k. in buffered N20-satd. soln. contg. 0.1 87A208 
6.1 x 108 6 or 1 mol L-1 formate contg. (0.1-1) x 10-3 

2.2 X 108 8 mol L-1 nitroimidazole; pKa:: -0.2,9.4. 

2 ().323 4-Nitroimidazole, conjugate acid 

'C02 - + (ImH2 +)-N02 COz+ 1.1 x 109 p.r. P.b.k. in N20-satd. soln. contg. 1 mol L-1 90A467 
(ImH2 +)-N02H formic acid and 0.001 mol L-1 

nitroimidazole; pKa = -0.20,9.4. 

26.324 4-Nitroimidazole, conjugate base 

'C02 - + (Im-)-N02 ---+ CO2 + 5.0 X 108 p.r. P.b.k. in N20-satd. soIn. contg. 0.1 mol L-1 90A467 
(Im-)-N02'- formate and 0.001 mol L-1 nitroimidazole. 

1.4 x 108 ll.5 p.r. P.b.k. in N20-satd. soln. contg. 0.1 or 1 mol 87A208 
L- J formate and to.I-i) x 10 3 mol L I 

nitroimidazole. 

26.325 aci-Nitll"omethane anion 

'C02- + CH2N02 -> -OzCCH2N02 lAx 107 11.3 -285 p.r. P.h.k. (esr) in NzO-satd. soh contg, (0.5-5) x R8D069 
10-3 mol L -1 nitro methane and 0.1 mol L- 1 

fonnate ion. 

26.326 5-(p-Nn~lrophel!1lyO-2.3-dipbel!1lyltetK'azolium. 

. CO2- + p-NTB+ ---+ CO2 + p-NTB' 1.9 x 109 10.0 p.r. Vh./,. ill N/} s;lld. solil. cOllig. (J.2 Iliol L- 1 88G273 
formale and,) x lO ~) 1l1()! L· 1 p-NTB. 

26.327 2-(p-Nit:rophenyB)-3,5-diphenyDtetrazoJiurn 

. CO2 - + p-NTC+ --+ CO2 + p-NTC' 5.0 x J09 10.0 p.i'. r.b.k. in 1"l20-satd. soln. contg. 0.2 mol L-1 88G273 
formate. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-1s-1) 

26.328 Nitrosobenzene 

'C02 + C6HSNO -I> CO2 + C6HsNO- 4.0 x 109 p.r. P.b.k. at 450 nm in soln. contg. formate ion. 660433 

26.329 p-Nitro-(X~(X,(X-triftuorotoluene 

• CO2 - + 4-CF3C6H4N02 ~ CO2 + -I X 109 7 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L -I 84A305 
4-CF3C6H4N02 .- formate ion. 

26.330 Perylene 

'C02 - + Per ~ CO2 + Per'- 2.9 x 1010 p.r. P.b.k. at 580 nm in soln. contg. 0.066 mol L-I 92A233 
CO2 and (0.5-4) x 10-5 mol L -I perylene. 

26.331 1,10-Phenanthroline-5,6-dione 

'C02- + 1,1O-PD ~ CO2 + [l,lO-PDr- 1.8 X 109 7.2 298 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 90A247 
formate ion. 

26.332 1,7 -Phenanthroline-5,6-dione 

'C02- + 1,7-PD -I> CO2 + [1,7-PDr- 1.8 x 109 7.2 298 p.r. P.b.k. at 630 nm in N20-satd. soln. contg. 0.1 
mol L-1 formate ion. 

90A247 

26.333 Phenyl-N-tert-butylnitrone 

'C02-+PBN~ 1.5 x 107 p.r. Abs. changes in soln. contg. formate. 82A184 

26.334 Phenylthiourea 

'COzH + C6Hj NHCSNHz --" 1.1 x 109 <0 p.r. P.h.k. nt 410 nm in soln. contg. 3.5 mol L-1 94AOO2 

H2S04, Yield of reduced species was lower 
at reduced acid concn. 

26.335 Primaquine 

• CO2 + PQ -I> CO2 + PQ'- <107 -7 p.r. P.b.k. at 480-500 nm in soln. contg. formate 88A47 I 
-1.3 x 109 -3.3 ion; pK:::: 3.5; k from graph. 

26.336 Pterin 

'C02- + PnH + H+ -I> CO2 + PnH2' 4.5 X 108 7 296 p.r. P.b.k. in air-free soln. contg. (2-10) x 10-4 91A41O 
mol L -1 pterin, phosphate buffer and formate 
ion. 

4.6x 108 7.0 p.r. P.b.k. in N20-satd. soln. contg. formate ion; 761060 
«107 9.5- 100% e-transfer at pH 7; no e-transfer obs. at 

13 pH 9.5-13. 

26.337 Pterin-6-carboxylate 

'C02 - + Pn6CB + H+ -I> CO2 + 1.7 x 108 7 296 p.r. P.b.k. in air-free soln. contg. (2-10) x 10-4 91A410 

Pn6CBH' . mol L -1 pterin-6-carboxylate. phosphate 
buffer and formate ion. 

26.338 Purine 

'C02 + C5H4N4 ~ <107 6.0 p.r. P.b.k. in N20-satd. soln. 751060 

26.339 Pyrazine 

'C02- + pZ -I> «107 5.0. p.r. P.b.k. in N20-satd. soln. contg. formate ion. 741127 

11.0 

26.340 Pyridazine 

• CO2- +pdz ~ «107 5.0, p.r. P.b.k. in N20-satd. soln. contg. formate ion. 741127 

11.0 

26.341 2-Pyridinecarboxylic acid 

'C02 - + 2-pyH+C02 - + H+ -I> CO2 + 2.3 X 108 3.8 p.r. P.b.k. in N20-satd. soln. contg. I mol L-1 92A458 

2-pyH+(H)CO? - formate; pKa :::: 0.79,5.39. 

2.7 x 108 4.2 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 88A250 
formate ion; pKa:::: 5.32; no reaction obs. 
with unprotonated form. 
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TABLE 26. Carbon dioxide radical anion - Continued 

I~O. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-1) 

. 26.342 3~Pyridinoi 

'C02- + 3-pyOH ~ addn. 7.8 x 107 6.8 p.r. C.k. reI. to k(C02 - + MB+) = 8.5 X 109 L 90A329 
mol-1 s-1. 

26.343 3~Pyridinon, conjugate add 

'C02- + 3-HOpyH+ -> addn. 4.8 x 108 2.6 p.r. P.b.k. at 405 and 425 nm in N20-satd. soln. 90A329 
contg. 1 mol L-1 fonnie acid and 0.18 mol 
L-1 formate. 

26.344 <x-(4-Py:ridyll-oxide}-N-tert~butylnitrone 

'C02- + 4-POBN ~ 4~POBN-C02- 6.1 X 108 11.0 p.r. P.b.k. in N20-satd. soln. contg. fonnate ion. 84A426 

26.345 Pyrimidine 

'C02-+Pm ~ «107 5.0, p.r. P.b.k. in N20-satd. soln. contg. formate ion. 741127 
11.0 

26.346 RhodamineB 

'C02- + Rh B ~ CO2 + Rh Bred 1.8 X 108 p.l. D.k. at 510 nm as well as p.b.k. at 410 nm in 676053 
soin. contg. 0.1 mol L-1 formate ion. 

26.347 Riboflavine 

. CO2- + RF -+ CO2 + [RF]'- 1.7 x 109 7.0 p.r. P.h.k. at 560 nm in N20-satd. soln. contg. 731104 
formate ion; e-transfer. 

3.0 x 109 -2 p.r. D.k. at 420 nm, as well as p.b.k. at 560 nm 690283 
3.6 x 109 3,5.9 (semiquinone) in N20-satd. soln. contg. 

formate ion. 

104 x 109 11.5- p.r. D.k. at 460 nm, as well as p.b.k. at 360 nm 690283 
13 (semiquinone) in N20-satd. soln. contg. 

formate ion. 

26.348 Rose Bengal dianion 

'C02- + RB -+ CO2 + RB'- 3.2x lOIS 7 p.r. P.b.k. N20-satd. soln. contg. 0.1 mol L-1 90A430 
formate. 

26.349 Tetracycline 

. CO2 - + TC -+ CO2 + TC- 1.6 X 108 6.8 p.r. P.b.k. at 630 nm in N20-satd. soln. contg. 0.1 94A209 
mol L-1 formate. 

26.350 Tetrafiuo:ro-lA~benzoquinone 

'C02- + F4Q -+ CO2 + F4Q'- 2.5x 109 5.9 p.r. P.b.k. at 435 nm in N20-satd. soln. contg. 1 
mol L-1 fonnate. 

94A417 

26.351 1,Jl. ~ -'Jret:ramethylene-2,2' -bipyridil1lium 

'C02- + BP2+ -l> CO2 + BP'+ 9 X 109 7.0 0.1 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 84A292 
fonnate and 0.002 mol L -I phosphate buffer. 

7 x 109 6.8 0.1 p.r. P.h.k. in N20-satd. soIn. contg. 0.1 mol L-1 78A321 
fonnate ion. 

26.352 4,5,4',5'-Tetramethyl-l,1'-ethylene·Z,2'·bipyridinium 

. CO2- + BP2+ -+ CO2 + BP'+ 9 x 109 7.0 p.r. P.b.k. at -380 nm in 02-free soln. 84A292 

26.353 2,2,6,6· Tetrametbyl-4-piperidone N-oxyi 

'C02- + TAN -+ addn. 504 x 108 7-8 p.r. c.k. in N20-satd. soIn. contg. fannate. reI. to 710618 
kCC02 + Fe(CN)63-) 1.1 x 109 L mo\-I 
-\ s . 

7.0x 108 7-8 p.r. P.b.lc. at 3 J 0 11m in N20-said. soln. conlg. 710618 
formate. 

26.354 4,5,4',5'.'Jretramethyl.l,1'-tetramethyRene.Z,2'.bipYlindinil.llm 

• CO2 + BP2+ -> CO2 + BP'+ 4.2 X 109 7.0 p.r. P.b.k. at -380 nm in 02-free soln. 84A292 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-Iy 

26.355 4,5,4',5'-Tetramethyl-1,1'-trimethylene-2,2'-bipyridinium 

'C02 - + BP2+ -)- CO2 + BP'+ 6.3 X 109 7.0 p.r. P.h.k. at -380 nm in Orfree soln. 84A292 

26.356 Tetranitromethane 

'CO:2- + C(N02)~ -)- CO2 + C<N02h- + 4 x 109 3-7 p.r. P.b.k. 700303 
'N02 

26.357 2-Thioriboftavine 

.C02- + Fl-)- CO2 + Fr- 4.0 x 109 7 297 p.r. D.k. at 490 nm in N20-satd. soln. contg. o.oi 86B055 
1.3 x 109 10 mol L-1 formate, 0.01 mol L-1 phosphate 

buffer. 

26.358 Thiosemicarbazide 

'C02H + NH2NHCSNH2 -)- 5.0 X 108 <0 p.r. P.b.k. at 400 nm in soln. contg. 3.6 mol L-1 94A284 
H2S04 and 1 mol L -I formate. Mechanism 
suggested to be protonation at S and H abstr. 
fromNH. 

26.359 Thymine 

"C02- + 5-MeU -)- -5 x 104 7-8 "(-r. Estd. from dependence of G(-T) on thymine 701103 
conen. in soln. comg. formate and N20; used 
2k("C02 - + . CO2 -) = 1 x 109 L marl s-l. 

26.360 1,1' -Trimethylene-2,2' -bipyridinium 

.C02- + TQ2+ -)- CO2 + TQ'+ 1.1 X 10lD 7.0 0.1 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 84A292 
formate and 2 x 10-3 mol L -1 phosphate 
buffer. 

1.1 x lOlD 6.8 0.1 p.r. P.b.k. in N:20-satd. soln. contg. 0.1 mol L-1 78A321 
formate. 

26.361 2,4,6-Trinitrobenzoate ion 

'C02 - + 2,4,6-(N02hC6H2C02 - -)- 3.4 X 109 0.8,7 p.r. P.h.k. in N20-satd. soIn. contg. formate. 761111 
CO2 + [2,4,6-(N02hC6H2C02r2-

26.362 2,3,5-Triphenyltetrazolium 

'C02- T T'rt 'C02 TTY 1~1 x 109 10.0 p.r. P.b.k. in N20-satd. soln. contg. 0.2 mol L-1 88G273 
formate and 10-4 mol L -1 IT. 

26.363 Tryptophan 

.C02- + TrpH-)- <105 7 293 p.r. Abs. changes in N20-satd. soln. contg. 88A251 
phosphate buffer. 

26.364 Tyrosine 

'C02- + TyrOH-)- <105 7 293 p.r. Abs. changes in N20-satd. soln. contg. 88A251 
phosphate buffer. 

26.365 Aponeocarzinostatin 

.C02- + NCS-)- 2.3 X lOts 3.2 p.r. P.h.k. at 425 nrn; k for total reaction, relative 90A416 
4.2 x 107 8.2 to total protein concn.; 1 reducible disulfide 

group per mole of protein. 

26.366 Ascorbate oxidase 

.C02- + AAO(CulI) -)- CO2 + 1.1 X 109 7.0 0.1 292 p.r. D.k. at 610 nm in soln. contg. formate; 93A158 
AAO(CuI

) concn. adjusted so only one Cu per monomer 
unit (contg. 4 Cu) was reduced. 

26.367 Azurin 

'C02 - + Cull-azurin -)- 1.5 x 108 7.0 298 p.r. D.k. at 625 nm (Cu(II» and p.h.k. at 410 nm 92A224 

1.8 x 108 (RSSR-) in N20-satd. soln. contg. 0.1 mol 
L-1 formate; protein from Alcaligenes 
faecalis . 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

26.367 Azurin - Continued 

2.1 x 108 7.0 298 p.r. O.k. at 625 nm (Cu(II)) and p.b.k. at 410 nm 92A224 
3.5 x 108 (RSSR-) in N20-satd. soln. contg. 0.1 mol 

L-1 fonnate; protein from Pseudomonas 
fiuorcsccns B. 

5.0 X 108 7.0 298 p.r. O.k. at 625 nm (Cu(II») and p.b.k. at 410 nm 89R267 
2.6 x 108 (RSSR-) in N20-satd. soln. contg. O. I mol 

L-1 fonnate; protein from Pseudomonas 
aeruginosa. 

6.0 x 108 7.0 298 p.r. O.k. at 625 nm (Cu(lI)) and p.b.k. at 410 nm 89R267 
4.8 x 108 (RSSR-) in N20-satd. soln. contg. 0.1 mol 

L-1 formate; protein from Alcaligenes spp. 
(Iwasaki). 

26.368 Carboxypeptidase A 

"("°2-4- rpn-A -l> e. t 7 x 108 p.r. P.h.k. at 410 nm (electron adduct). 731060 

26.369 Ceruloplasmin 

'C02 + Cp-Cu(II) -l> 4x 109 Unpublished data., 1. Pecht and M. Faraggi. 731064 

26.370 Cytochrome C 

'C02 + Cyt C (Fe3+) -l> CO2 + Cyt C 7.0 x 108 7 0.16 293 p.r. O.k. at 320 to 550 nm in N20-satd. soln. 86A394 
(Fe2+) contg. 2 x 10-3 mol L-1 phosphate and 0.16 

mol L-1 formate; cytochrome C from yeast 
(Hansenula anomala). 

2 x 109 7.0 0.003 294 p.r. P.b.k. at 550 nm in N20-purged soln. contg. 82A281 
0.002 mol L -I formate, 0.001 mol L-1 

phosphate and 10-5 mol L-1 cyt C; Ea = 14 leJ 
mol-I, studied at 285-313 K. 

2.1 x 109 7.0 0.1 295 p.r. P.b.k. at 550 nm in soln. contg. 1.85 x 10-5 82A366 
mol L-1 cyt C. 0.1 mol L-1 fonnate and 0.001 
mol L-1 phosphate buffer. 

1.0 x 108 -7 0.1 p.r. P.b.k. at 550 nm in soln. contg. formate. 79A312 

1.3 x 109 7.0 0.01 p.r. P.b.k. at 550 nm in N20-satd. soln. contg. 78A288 
0.01 mol L-1 formate. 

7 x 108 7.4 0.1 293 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L"l 771096 
5.0 x 108 8.5 fonnate. 

9.4 x 108 2.0 p.r. P.b.k. 771128 
7.4 x 108 6.7 

I.Ox.l09 6.2 0.1 293 p.r. Abs. change at 450 and 550 nm in soln. 761127 
6.3 x 108 8.7 contg. 0.1 mol L -I formate; at pH 6.2 Ea = 11 

kJ mol-1 and A = 1.0 X 1011; studied at 
278-313 K; ionic)strength effects studied. 

6.9 x 108 7 -0.03 p.r. P.b.k. at 550 nm in N20-satd. soln. contg. 751012 
2.5 x 108 10.8 fnnnFlte 

2.8 X 109 2 0.1 p.r. P.b.k. at 550 nm in soln. contg. 0.03-1 mol 710327 
7.9 x 108 7 L-1 formate; ionic strength effects studied. 

26371 Cytochrome C, ruthenium (III)-modified 

'C02 - + Fe3+ Cyt c (Ru3+) -l> CO2 + 5.4xl09 7.0 p.r. P.b.k. at 550 nm in soln. cont. 0.1 mol L- 1 84A062 
Fe3+ Cyt c (Ru2+) fonnate and 0.1 mol L- 1 phosphate burrer. 

'C02 + Fe3+ Cyt c (Ru3+) -l> CO2 + 1.8 x 109 7.0 p.r. P.b.k. at 550 nm in soll1. cont. n.! 11101 L--' 84A062 
Fe2+ Cyt c (Ru3+) formate and D. I llIol L - i phosphate btl rrer. 

26.372 Cytochrome C, acetylated 

. CO2 - + Ac-cyt C -l> 1.5 X 109 -7 0.1 p.r. P.h.k. al ))() Ilill in soln. cOlllg. formate; ionic 79A312 
strength dkcts studied. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-l) 

26.373 Cytochrome C, carboxymethylated 

• CO2 - + Cxm-cyt C ~ 1.3 X 108 -7 0.1 p.r. P.b.k. at 550 nm in soln. contg. fonnate. 79A312 

1.4 x 108 7 p.r. P.b.k. at 550 nm in N20-satd. soln. contg. 78A288 
0.01 mol Ll fonnate ion. 

26.374 Cytochrome C, succinylated 

. CO2- + Succ-cyt C ~ 4.0 x 109 -7 0.1 p.r. P.b.k. at 550 nm in soln. contg. fonnate. 79A312 

26.375 Cytochrome C3 

· CO2 - + cyt C3 ~ 2.1 x 108 8.1 p.r. P.h.k. in N20-satd. soln. contg. 0.16 mol L-1 78A232 
formate; used 2k("C02- + 'CO? -) = 1.8 x 109 

L mol-1 S-I; from D. vulgaris; onlY'2 ofthe 
hemes react. 

26.376 Cytochrome P-450 

'C02 - + cyt P-450 ~ p.r. No redn. obs. in N20-satd. soln. contg. 79A036 
formate. 

26.377 Cytochrome c 551 

'C02 - + cyt C 551 ~ redn. 1.1 x 109 7 0.31 -293 p.r. P.h.k. at 551 nm in N20-satd. soln. contg. 0.1 88A366 
mol L-1 formate and 0.1 mol L-1 phosphate. 

3.7 x 109 5.6 0.1 p.r. P.b.k. at 550 nm in soln. contg. 0.01-0.1 mol 84A430 
7.4 x 108 7.0 0.1 L -I formate. 
4.5 x 108 7.0 0.01 

26.378 Cytochrome c 551, ruthenium(III)-modified 

'C02- + Fe3+ cyt C 551 (Ru3+) ~ redn. l.9 X 109 7 0.31 -293 p.r. P.h.k. at 551 nm in N20-satd. soln. contg. 0.1 88A366 
mol L-1 formate, 0.1 mol L-1 phosphate; 
reduction of FeIlI/FeIl:RuIII/RuIl -9: 1 

26.379 Daunorubicin, apo-riboftavin binding protein complex 

• CO2- + D-apo-RBP ~ 2.4 X 108 7 p.r. P.b.k. in soln. contg. (5-10) x 10-5 mol L-1 89A450 
complex with apo-RBP; semiquinone formn. 

26.380 Daunorubicin-DNA complex 

'C02 - + D-DNA ~ CO2 + D'--DNA 1.9 x 108 7 p.r. P.b.k. in soln. contg. 0.1 mol L-1 formate and 91A258 
(1-4) ~ 10-4 mol L-1 complex, 
[daunorubicin]l[DNA] 1110 or 1120. 

26.381 Deoxyribonucleic acid 

'C02-+DNA ~ 2.5 x 104 9.2 'Y-r. Estd. from D37 values at various dose rates in 83R032 
N20-satd. soln. contg. 0.1 mol L-1 formate, 88R099 
0.01 mol L-1 MgCI2, 0.01 mol L-1 

tetraborate and single stranded cl>X174 DNA. 

26.382 Ferredoxin. oxidized 

'C02 - + [Fe2S2(SCYS)4f- ~ CO2 + 6.2 X 107 7.3 297 p.r. D.k. at 420 nm in N20-satd. soln. contg. 1.0 81A279 
[Fe2S2(SCYS)4]3- mol L-1 formate. 

8.0 x 107 7.5 p.r. D.k. at 420 nm in N20-satd. soln. contg. 0.1 731064 
mol L -1 formate. 

26.383 Ferredoxin-NADP reductase 

'C02- + FNR-FAD + H+ ~ CO2 + ~3 X 107 7.1 298 p.r. Abs. changes in N20-satd. soln. contg. 0.1 82R184 
FNR-FADH' mol L -1 formate. 

26.384 Flavocytochrome b2 (Fe3+) 

· CO2 - + PI b2 (Fe3+) ~ CO2 + PI b2 2.1 X 108 7.0 0.16 p.r. D.k. at 547 and 440 nm in N20-satd. soln. 84A153 
(Fe2+) contg. formate and phosphate buffer; used 

2k('C02- + 'C02-) = 1.1 x 109 L mol-1 S-1 
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TABLE 26. Carbon dioxide radical anion - Continued 

.~'). Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

2h.385 Glucose oxidase 

. CO2- + GOX-F --j. CO2 + GOX-FH' 2.5 x 108 6.0 p.r. P.b.k. at 560 nm in deaerated soln. contg. 3.5 84A473 
x 10-5 mol L-1 GOX and 0.1 mol L-1 

formate; nearly quantitative electron transfer. 

2h.386 a-Hemoglobin 

· CO2 - + Fe(III) a-Hb ---)- CO2 + Fe(Il) 2.1 x 109 7.0 p.r. P.b.k. at 450 and 570 nm as well as d.k. at 88R111 
a-Hb 500 and 430 nm in N20-satd. soln. contg. 

0.05 mol L-1 formate. 

26.387 a-Hemoglobin Cys-l04 disulfide with 5-thio-2-nitrobenzoic acid 

'C02- + Fe(II1) a-Hb-SSR ---)- CO2 + 2.2 X 108 7 p.r. P.b.k. at 420 nm in N20-satd. soln. contg. 88Rll1 
Fe(III) a-Hb-SSR'- 0.1-0.2 mol L-1 formate and (1-10) x 10-5 

mol L-1 Fe(III)-a-Hb-SSR. 

26.388 High-potential iron-sulfur protein (Chromatium vinosum D), reduced 

'C02- + Hipipr---)- 7.0 p.r. No reaction obs. in N20-satd. soln. contg. 0.1 80A432 
mol L-1 formate contg. 5.0 x 10-3 mol L-1 

phosphate. 

26.389 Immunoglobulin G (bovine) 

'C02- + IgG---)- 1.3 x 109 3.2 p.r. P.b.k. at 440 nm; k for total reaction, relative 90A416 
1.2 x 108 8.2 to total protein concn.; 7 reducible disulfide 

groups per mole of protein. 

26.390 Laccase 

• CO2- + Cu-OXD ---)- addn. ?7 x 109 6.0 p.r. Abs. changes in N20-satd. soln. contg. 0.1 82A422 
mol L-1 fonnate amd 0.01 mol L-1 

phosphate; addn. followed by Cu2+ redn.; 
complex kinetics. 

26.391 Lysozyme 

• CO2 - + C99 ---)- redn. 1.5 x 108 p.r. P.b.k. at 410 nm in soln. contg. 1.6 x 10-5 82A466 
mol L-1 protein; used k(,C02- + 'C02-) = 1.5 
x 109 L mol-1 s-I. 

-9 x 108 4.8 p.r. P.b.k. at 420 nm in N20-satd. soln. contg. 0.1 751080 
-5 x 108 6 mol L -\ formate and 2 x 10-4 mol L-1 

-3.5 X 108 10.8 lysozyme; value from graph. 

26.392 Melanin (from DOPA) 

'C02 - + DOPAmel ---)- redn. 106_107 7.4 p.r. D.k. in soln. contg. 0.1 mol L-1 formate; k 86A227 
based on monomer of mol. wt. 150; from 
autoxidation of DL-dihydroxyphenylalanine. 

26.393 Methemerythrin 

'C02- + Fe(III)zHrSH---)- 5.1 x 107 298 p.r. D.k. at 350 nm; electron transfer at unknown 90R009 
protein site is followed by electron transfer 
to the iron. 

6.8 x 107 8.2 0.03 p.r. D.k. at 360 nm in N20-satd. soln. contg. 0.01 79A204 
mol L-1 formate; octamer from T. pyroides. 

26.394 Methemerythrin disulfide 

· CO2 - + Fe(IIIhHrSSR ---)- CO2 + 5.7 X 108 7 298 p.r. P.b.k. at 410 nm in N20-satd. soln. contg. 90R009 
Fe(lIIhHrSSR'- (1-17) x 10-5 mol L- I mcthclllcrythrin 

di:-.ul fide anu O. I l11ul L -I rUlllhI(LO il/n. 

26.395 Methemoglobin 

. CO
2

- + Fe3+ Hb--j. <8 X 106 9 p.r. Ahs. changes al 550 11m in NzO-satd. soln. 81R003 
cOlltg. 0.1 lIJol I.-I formatc ion. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 S-I) 

26.396 Metmyoglobin 

• CO2 - + Fe3+Mb --+ CO2 + Fe2+Mb 2 x 108 7.0 298 p.r. P.b.k. at 434 nm in N20-satd. soln. contg. 94R065 
0.012 mol L-1 formate ion and (0.5-10) x 
10-6 mol L -1 horse heart metmyoglobin. 

2.9 x 109 8.2 0.03 p.r. D.k. at 300 nm in N20-satd. soln. contg. 0.01 79A204 
mol L-1 formate ion. 

2.0 x 109 7 p.r. Abs. changes in soln. contg. 0.01 mol L-1 78A288 
formate. 

26.397 Plastocyanin 

·C02 - + Cull-plastocyanin --+ 3.0 x 108 7.0 0.1 293 p.r. D.k. at 597 nm (Cull redn.) in soln. contg. 1.2 90A259 
x 10-3 mol L -\ formate. 93R003 

8 x 108 7 0.31 -293 p.r. D.k. (Cull) in N20-satd. soln. contg. 0.10 mol 88A268 
L-1 formate and 0.1 mol L-1 phosphate; A. 
vanahilii: or S ohliqUllS plastocyanin (PCulI) 

26.398 Plastocyanin (Cull Tyr83N02 deriv.) 

·C02 - + Cu2+P(Tyr83N02) --+ 5.7 X 108 7.0 0.1 293 p.r. D.k. at 597 nm (Cull redn.) in soln. contg. 1.2 90A259 
x 10-3 mol L -I formate. 93ROO3 

26.399 Plastocyanin, ruthenium(III)-modified 

. CO2- + CuIlRuIIl-Plastocyanin --+ 7 x 108 7 0.31 -293 p.r. D.k. (Cull) in N20-satd. soln. contg. 0.10 mol 88A268 
L -1 formate; 72% Cull redn. (--+ stable 
PCuIRuIII) and 28% RuIII redn. (--+ transient 
PCuIIRuIl); A. variabilis plastocyanin (PCuII) 
treated with Ru(NH3)5H202+, modified His-
59. 

7 x 108 7.0 p.r. D.k. at 597 nm (Cull) in N20-satd. soln. 87A033 
contg. 0.10 mol L -1 phosphate and 0.10 mol 
L -1 formate; P1astocyanin from A. variabilis 
modified by addn. of Ru(NH3)l+ to His59; 
65% redn. at Cu, 35% redn. at Ru. 

26.400 Riboflavine binding protein 

·C02- + RBP --+ 1.2 x 109 3.2 0.16 p.r. P.b.k. at 425 nm; k for total reaction, relative 91R292 
1.7 x 108 8.2 to total protein concn.; 9 reducible disulfide 90A416 

groups per mole of protein; obs. disulfide 
radical anion formation. 

6.4 x 107 7 p.r. P.b.k. in soln. contg. (2-10) x 10-4 mol L-1 89A450 
apo-RPB; disulfide radical anion formn. 

7.0 x 107 5.2 p.r. P.b.k. at 450 nm in N20-satd. soln. contg. 0.1 85AI69 
2.6 x 107 7.0 mol L -\ formate; flavin reduction rate. 
2.2 x 107 9.0 

26.401 Ribonuclease 

·C02 - + RNase --+ 3 x 108 7.3 p.r. c.k. in N20-satd. soln. contg. 0.1 mol L-1 85A169 
format; reI. to k("C02- + lipoate) = 4.1 x 108 

Lmol-I S-I. 

26.402 Serum albumin (bovine) 

·C02 - + BSA --+ e.t. 8 x 108 6.4 p.r. P.b.k. at 420 nm (RSSRf in N20-satd. soln. 83A083 
7 x 108 7.6 contg. 0.1 mol L -I formate. 

26.403 Stellacyanin 

·C02 - + Cull-stellacyanin --+ CO2 + 8.3 X 108 7.0 291 . p.r. D.k. at 605 nm in N20-satd. buffer-free soln. 89R079 
St[Cu(l)] contg. 0.1 mol L-1 formate. 

26.404 Stellacyanin, ruthenium(III) modified 

·C02 - + Ru(III)-St[Cu(II)] --+ CO2 + 1.2 X 109 7.0 298 p.r. D.k. at 310 nm in N20-satd. buffer-free soln. 90A402 
Ru(II)-St{Cu(II)] contg. 0.1 mol L-1 formate ion. 
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TABLE 26. Carbon dioxide radical anion - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmorls-I) 

26.404 Stellacyanin, ruthenium (lIT) modified - Continued 

1.0 x 109 7.0 291 p.r. D.k. at 310 nm in N20-satd. buffer-free soln. 89R079 
contg. 0.1 mol L -I fonnate. 

'C02- + Ru(I1I)-St[Cu(II)] ~ CO2 + 1 X 109 7.0 298 p.r. D.k. at 605 nm in N20-satd. buffer-free soln. 90A402 
Ru(I1I)-St[ CuCI)] contg. 0.1 mol L-I formate ion; 1lH* = 7 kJ 

marl and ~S+ = -50 J K-I mort, studied at 
276-313 K. 

8.5 x 108 7.0 291 p.r. D.k. at 605 nm in N20-satd. buffer-free soln. 89R079 
contg. 0.1 mol L-I formate. 

26.405 Superoxide dismutase 

'C02 - + CuZnSOD ~ 1.2 x 1010 8.5- p.r. C.k. in N20-satd. soln. contg. 0.01 mol L-I 91A380 
9.5 fonnate; re1. to k(C02- + FeTMpyp5+) = 1.6 X 

1010 L mol-I s-I. 

'C02:- + CuZnSOD ~ redn. of Cu(ll) 7.9 x 108 6.8 298 p.r. D.k. at 680 nm in N20-satd. soln. contg. 0.1- 85A436 
0.01 mol L-1 fonnate ion and 12.5-100 x 
10-6 mol L-1 SOD; bovine liver enzyme 
(Cu2+). 

26.406 Transferrin, dicupric complex 

'C02- + Cu(U)-Tf ~ 5.2 x 106 9 p.r. Calcd from fraction Cu(II) reduced (obs. at 82A086 
435 nm) and model including competing 
reactions, in 0.1 mol L-1 formate and 2.5 x 
10-2 mol L-1 KHC03• 

26.407 Transferrin, diferric complex 

• CO2 - + Fe(III)-Tf ~ 3.8 x 108 7.0 p.r. P.b.k. at 420 nm (protein reduction) in N2O- 87A281 
satd. soln. contg. formate ion; bleaching at 
465 nm (FeIll reduction) gave an estimated k 
= 2.1 X 106 L mol-1 &-1. 

2.1 x 106 9 p.r. Calcd. from fmction Fe(III) reduced tobs. at 82A086 
470 nm) and model including competing 
reactions, in 0.1 mol fonnate and 2.5 x 10-2 

mol L-1 KHC03. 

26.408 Transferrin, dimanganic complex 

• CO2- + Mn(III)-Tf ~ 5.1 x 106 9 p.r. Calcd. from fraction Mn(lII) reduced (obs. at 82A086 
420 nm) and model including competing 
reactions, in 0.1 mol fonnate an'd 2.5 x 10-2 

mol L-1 KHC03. 

26.409 Trypsin 

'C02- + Tryp--1> 2.6 X 109 7 293 p.r. C.k. reI. to k(*C02 - + Q) = 6.7 x 109 L mol-l 88A251 
-1 s . 

26.410 Zinc(ll) insulin complex 

• CO2- + Zn(Insulin)2+-+ 6x 108 9.0 0.05 p.r. P.b.k. at 420 nm in N20-satd. soln. contg. 
10-2 mol L -I formate; based on monomer 

80A204 

concn. (1.5-2.0 x 10-5 mol L-1); kdecreased 
to 2 x 108 L mol-1 8-1 on the fourth pulse. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals 

No. Reaction k pH I T (K) Method Co.mment Ref. 
(L mol-I 8-1) 

27.1 Acetoxymethyl 

27.1.1 Oxygen 

CH3Coi~H2 + O2 -+ AcOCH2OO' 1.4 X 1010 6.4 p.r. P.b.k. at 260 nm in N20/02 satd. soln. contg. 78A402 
methyl acetate and (6-26) x 10-5 mol L-1 

oxygen. 

27.2 Acetylamino( carboxy )methyl, anion 

27.2.1 Hydroxide ion 

CH3CONH~HC02 - + OH- -+ 8 x 108 >13 e-r. Estd. by esr from pH dependence of line 765198 
CH3CONTHC02 - + H2O width in N20-satd. soln. contg. 

acetylglycine; kr = 1.6 X 107 L mol-I S-I; 

(pKa = 14.0). 

27.3 (N-Acetylamino )methyl 

27.3.1 N-Ethylmaleimide 

CH3CONHCH2 -r NEM -+ addu. -10l! 6-7 p.l. P.u.k.. at 400 IlUl; 100% auull. uast;u Ull aus. 720144 

spectra; radical from N-methylacetamide. 

27.3.2 2-Methyl-1,4-naphthoquinone 

CH3CONHCHz -I- 2-CH3NQ -+ 2.0 x 109 6.0, p.r. P.h.k. at 395 nm in soin. contg. N- 731047 

10.9 methylacetamide; 19% e-transfer. 

27.4 1-Acetylamino-3-(methylthio )propyl 

27.4.1 1,1' -Dimethyl-4,4' -bipyridinium 

CH3SCH2CHi:HNHCOCH3 + MV2+ -1 X 107 4.7 p.r. P.b.k. at 600 nm in N20-satd. soln. contg. 83A200 
-+ electron transfer acetylmethionine. 

27.5 Acetylglycylglycinamide, radical anion 

27.5.1 2-Methyl-1,4-naphthoquinone 

[AcGlyGlyNH2r- + 2-CH3NQ -+ 2.7 x 109 7.0 p.r. P.b.k. at 395 nm; 99% e-transfer. 731047 
[2-CH3NQr- + other prod. 

27.6 [(N-Acetyl-N-methyl)amino]carboxymethyl, anion 

27.6.1 2-Methyl-1,4-naphthoquinone 

CH3CON(CH3)C:HC02 - + 2-CH3NQ -+ 1.3 x 109 7.0 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
1.0 x 109 12.5 acetylsarcosine; 39% e-transfer at pH 7, 38% 

at pH 12.5. 

27.7 (N-Acetyl-N-methylamino )methyl 

27.7.1 Pentacyanonitrosylferrate(II) ion 

'CH2N(CH3)C(0)CH3 + Fe(CN)5N03- 3.5 x 1010 6.0- p.r. O.k. at 380 nm as well as p.b.k. in soln. 79A134 
7.5 contg. 0.3 mol L-1 N,N-dimcthylacctamidc 

[Fe(CN)sN(0)CH2N(CH3)C(0)CH3]3- and 5 x 10-4 mol L-1 Fe(CN)5N02-. 

27.7.2 Pentaamminenitrosylruthenium(II) ion 

'CHzN(CH3)C(O)CH3 -I- 2.9 x 109 6.0- p.r. D.k. at 280 nm, as: well as: p_b_k_ in s:aIn 79A 1~4 

Ru(NH3)5N02+ -+ 7.5 contg. 0.3 mol L -1 N,N-dimethylacetamide 
Ru(NH3)5N(0)CH2N(CH3)C(0)CH32+ and 5 x 10-4 mol L-1 Ru(NH3)sN03+. 

27.8 Acrylamide, radical anion 

27.8.1 Silver(I) ion 

[CH2CHCONH2r- + Ag+ -+ AgO + H+ 1.1 x 108 -6 p.r. P.b.k. at 313 nm in soln. contg. acrylamide. 700052 

+ H2C=CHCONH2 

27.8.2 Water 

[CH2~HCONH2r- + H20 -+ 1.4 X 105 s-1 9.3- p.r. D.k. in soln. contg. acrylamide and 0.001 mol 751052 
CH3CHCONH2 + OH- 13 L -1 borate buffer; general acid catalysis by 

buffer components, e.g. B(OHh, NH4 +, 
(CH3hNH+, HC03 -, HPOl-, etc. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

~ .... ~ 

No. Reaction k pH. T(K) Method Comment Ref. 
(Lmol- I s-l) 

27.8 Acrylamide, radical anion Continued 

27.8.3 Boric acid 

[CHz~HCONHzr- + H3B03 + H20 ~ 1.6 X 106 9.8 -+0 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONH2 + B(OH)4 -

27.8.4 Bicarbonate ion 

[CHzCHCONH2r- + HC03 - -+ 8.6 X 105 -+0 p.r. D.k. in soln. contg. acrylamide. 751052 
. 2 

CH3CHCONH2 + C03 -

27.S.5 Ammonium ion 

[CHz~HCONH2r- + NH4 + ~ 9.5 X 106 -+0 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONH2 + NH3 

27.8.6 Dihydrogcn ph08phatc ion 

[CHzCHCONH2r- + H2P04 -+ 3.8 X 106 

CH3CHCONH2 + HPO/-
-+0 p.r. D.k. insoln. contg. acrylamide. 751052 

27Jt7 H~clrtlgfm phm:phHtp. ion 

[CHzCHCONHzr- + HPol- -+ 8.6 x 104 -+0 p.r. D.k. in soln. contg. acrylamide. 751052 
• 3 

CH3CHCONH2 + P04 -

27.S.S Cyclohexylammonium ion 

[CHz!=HCONHzr- + c-C6H 11 NH3 + -+ 1.4 X 107 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONHz + c-C6H11 NH2 

27.8.9 Diethylammonium ion 

[CH2~HCONH2r- + (CzHshNH2 + ~ 7.2 X 107 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONHz + (C2Hs)zNH 

27.S.10 Ethylammonium ion 

[CHz~HCONHzr- + C2HsNH3'" -+ 1.5 X 107 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONH2 + C2HSNH2 

27.8.11 Glycine 

[CH2!=HCONH2r- + GlyH ~ 2.5 x 107 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONHz + Gly-

27.8.12 Piperidine, conjugate acid 

[rHz,cHCONHzr- 4- c-C:;HlONHz + -+ 63)( 107 p.r. D.I.::. in soln. contS. acrylamide. 751052 
CH3CHCONH2 + C-CSHlONH 

27.S.13 Pyrrolidinium ion 

[CH2,.CHCONH2r- + -NH,\CH2k -+ 2.0 x 108 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONH2 + -NH(CH2h-

27.8.14 Triethylammonium ion 

[CH2~HCONH2r- + (C2HshNH+ ~ 1.3 X 108 10.3- -+0 p.r. D.k. in soln. contg. acrylarnide. 751052 
CH3CHCONH2 + (C2HshN 11.8 

27.8.15 Trimethylammonium ion 

[CHz,CHCONHzr- + (CH3)3NH+ -+ 2.1 X 109 -+0 p.r. D.k. in soln. contg. acrylamide. 751052 
CH3CHCONH2 -r (CH3)3N 

27.9 Acrylamide, radical anion, protonated 

27.9.1 Acrylamide 

[CH2CHC(OH)NH2r + 2.5 x lOS -6 p.r. D.k. at 275 nm. 700052 
H2C=CHCONH2 -+ addn. 

27.10 Acrylic acid, radical anion 

27.10.1 Water 

[CH2~HC02Hr- + H20 ~ 4.0 x 104 s-l 6.0 p.r. D.k. in acrylate soln.; extrapolated to zero 761113 
CH3CHC02 - + H2O 3.0 X 104 s-1 9.5 conen. of buffer. 

27.10.2 Boric acid 

[CH2~HC02Hr- +H3B03 '-7 2.8 x lOs >7 p.r. D.k. in soln. contg. acrylate. 761113 
CH3CHC02- + H3B03 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mor1 S-l) 

27.10 Acrylic acid, radical anion - Continued 

27.10.3 Tetrahydroxyborate ion 

[CH2.CHC02Hr- + B(OH)4 - ~ 2.3 X 105 >7 -+0 p.r. D.k. in soln. contg. acrylate. 76111:1 
CH3CHC02 - + B(OH)4-

27.10.4 Ammonia 

[CH2~HC02Hr- + NH3 -+ 2.8 X 106 >7 -+0 p.r. D.k. in soln. contg. acrylate. 76111:\ 
CH3CHCU2 - + NH3 

27.10.5 Ammonium ion 

(CH2CHC02Hr- + NH4 + -+ 1.8 X 106 >7 -+0 p.r. D.k. in soln. contg. acrylate. 761113 
CHi:HC02 + NH4 + 

27.10.6 Hydroxide ion 

[CH2CHC02Hr- + OH- -+ 7.7 x 108 >7 -+0 p.r. O.k. in soln. contg. acrylate; for mechanism 761113 
and evidence for protonation at the f3 
position see (740033]. 

27.10.7 Hydrogen phosphate ion 

[CH2.CHC02Hr- + HPO,?- -+ 7 X 103 >7 
CH3CHC02 - + HPO/-

-+0 p.r. D.k. in soln. contg. acrylate. 761113 

27.10.8 Dihydrogen phosphate ion 

[CH2~HC02Hr- + H2P04 - -+ 5.7 X 106 >7 -+0 p.r. D.k. in soln. contg. acrylate. 761113 
CH3CHCU2 + H2J:'U4 

27.10.9 Hydrogen pyrophosphate ion 

[CH2CHC02Hr- + HP20 7
3- -+ 9.1 X 104 >7 ~O p.r. D.k. in soln. contg. acrylate. 761113 

CHi~HC02 - + HP2ol-
27.11 Alanine anhydride, radical anion 

27.11.1 Acetophenone 

(·NHCOCH(Me)NHCOCH(Me)·r- + 2.0x 109 5.2 p.r. P.b.k. at 280 nm (320 at pH 12.2) in soln. 710554 

C6HsCOCH3 -+ 1.5 X 109 12.2 contg. alanine anhydride and 1 mol L-1 

-CH(¥e )CONHCH(Me )CONH- + tert-BuOH. 
C6HsCO-CH3 

27.11.2 Benzophenone 

(-NHCOCH(Me)NHCOCH(Me)·r- + 1.6 x 109 5.2 p.r. P.h.k. at 330 nm (320 at pH 12.2) in soln. 710554 

(C6Hs)2CO -+ 1.9 X 109 12.2 contg. alanine anhydride and 1 mol L-1 tert-
-CH(Me)CONHCH(Me)CONH- + BuOH. 
(C6Hs)2CO-

27.11.3 Cystamine 

[-NHCOCH(Me)NHCOCH(Me)-r- + 1.1 x 108 5.1, p.r. D.k. at 265 nm (R) in soln. contg. alanine 710554 
[H2NCH2CH2Sh -+ electron transfer 11.4 anhydride and 1 mol L-1 tert-BuOH. 

27.11.4 Cysteine 

[-NHCOCH(Me)NHCOCH(Me)-],- + 1.4 x 108 7.4 p.r. O.k. at 265 nm in soln. contg. 1 mol L-1 710554 

CysSH -+ electron transfer tert-BuOH and alanine anhydride. 

27.11.5 2-Methyl-l,4-naphthoquinone 

[-NHCOCH(Me)NHCOCH(Me)-]'- + 4.8 x 109 6.0 p.r. P.b.k. at 395 nm in soln. contg. alanine 731047 
2-CH3NQ -+ [2-CH3NQr- + other anhydride; 92% e-transfer. 
prod. 

27.12 a-Aminoalkyl radical from glutathione 

27.12.1 a-Aminoalkyl radical from glutathione 

'aSH + 'aSH -+ -1 x 107 7.5 p.r. D.k. at 280 nm in N20-satd. soln. contg. (5- 92A321 
-4 x 106 9.0 10) X 10-4 mol L -1 glutathione. 

-2 x 106 ·10.5 

27.12.2 Glutathione 

'GSH + GSH -+ GS' + GSH <1.4 x 105 7.5 p.r. Estd. from formation rate of radical in soln. 92A321 
contg. 0.007 molL-1 glutathione. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

':0. Reaction T (K) Method Comment Rd. 

.'7.12 a-Aminoalkyl radical from glutathione - Continued 

27.12.2 Glutathione Continued 

27.12.3 4-Nitroacetophenone 

'GSH + PNAP ~ [PNAP],- + other 
prod. 

~7.13 a-Aminoalkyl radical from S-methylglutathione 

27.13.1 4-Nitroacetophenone 

'GSMe + PNAP ~ [PNAP],- + other 
prod. 

8.0 
9.9 

8.4 

10.5 

10.5 

p.r. 

p.r. 

p.r. 

p.r. 

27.14 a-Aminoalkyl radical from ophthalmic acid Cy-glutamyI-2-aminobutanoylglycine) 

27.14.1 4-Nitroacetophenone 

·GMe.+ PNAP ~ [PNAP],- + other 1.8 x 109 10.5 p.r. 
prod. 

27.15 2-Amino-l-(aminomethyl)ethyl, conjugate diacid 

27.15.1 2-Amino-l-(aminomethyl)ethyl, conjugate diacid 

'CH(CH2NH/h + 'CH(CH2NH3+h ~ 5.5 x 108 2.3-

27.15.2 Copper(I) ion 

'CH(CH2NH3 +h + Cu+ ~ 
CuCH(CH2NH3 +h + 

27.16 l-A.minobutyl 

27.16.1 4-Nitroacetophenone 

4.2 X 108 

CH3CH2CI-li~IINn2;- PNAP > 4.1 x 109 

CH3CH2CH2CH=NH + H+ + (PNAPr-

27.17 Amino( carbamoyl)methyl 

27.17.1 2-Mettyl-l,4-naphthoquinone 

NHi:HCONH2 + 2-CH3NQ ~ 

27.18 Ammonio(carbamoyl)methyl 

27.18.1 2-Methyl-l,4-naphlhoquinone 

H3N+CHCONH2 + 2-CH3NQ ~ 

27.19 2-Amino-l-carboxyethyl 

27.19.1 Copper(I) ion 

'CH(CH2NH3 +)C02 - + Cu+ ~ 
CuCH(CH2NH3)C02 + 

27.20 2-Amino-2-carboxyethyl 

27.20.1 Cysteine 

'CH2CH(NH3 +)C02 - + CysSH 
CysS' + Ala 

5 x 109 

3.6 X 109 

3.5 

3.0-
3.8 

10.8 

10.4 

8.0 

3.2 

2-7 

-6 
-9 

p.r. 

p.r. 

p.L 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. at 410 nm in deaerated soln. contg. 
0.03 mol L-1 glutathione. 

P.b.k. at 550 nm in N20-satd. soln. contg. 
0.001 mol L-1 glutathione. 

P.b.k. at 350 nm in N20-satad. soln. contg. 
0.01 mol L -I glutathione. 

P.b.k. at 350 nm in N20-satad. soln. contg. 
0.01 mol L-1 S-methylglutathione. 

P.b.k. at 350 nm in N20-satad. soln. contg. 
0.01 mol L-1 ophthalmic acid. 

O.k. in N20-satd. soln. contg. 0.05-0.1 mol 
L-1 1,3-propanediamine; E = 2100 L mol- I 

cm-I at 355 nm. 

89A096 

92A321 

88A242 

88A242 

88A242 

93A473 

P.b.k. in N20-satd. soln. contg. 0.05-0.1 mol 93A473 
L -I 1,3-propanediamine, 0-0.001 mol L-1 

CUS04 and (0.05-0.13 ) x 10-3 mol L-1 Cu+. 

P.b.k. at 350 nm and 545 11111 ill ~olll. I,;uutg. 

butylamine. 
83A200 

P.b.k. at 395 nm in soln. contg. glycinamide; 731047 
41 % e4ransfer. 

P.b.k. at 400 nm in N20-satd. soln. contg. 
glycinamide; 38% e-transfer. 

723057 

P.b.k. at 395 nm in soln. contg. glycinamide; 731047 
24% e-transfer. 

P.b.k. at 380 nm in N20-satd. soln. contg. 0.1 92A 134 
mol L-1 ~-alanine, (3.5-11) x 10-5 mol L- 1 

Cu+ and (0-1) x 10-:> mol L- 1 Cu2+. 

P.b.k. at 410 nm in deaerated soln. contg. 
0.02 mol L-1 cysteine. 

89A096 
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TABLE 27. MisceJJaneous Substituted Alkyl Radicals - Continued 

No. Reaction T (K) Method Comment Ref. 

27.21 2.Amino.2·carboxy-1·hydroxyethyl, anion 

27.21.1 First-order reaction 

-OCHC;H(NH3+)C02- --+ NH4+ + 2.4 X 106 s-1 290 p.r. Candy. buildup in soln. contg. serine; pK of 85A462 
O=CHCHC02 radical at the hydroxy site = 7.0. 

27.21.2 Ferricyanide ion 

-OCHCH(NH3 +)C02 - + Fe(CN)63- --+ 3.2 X 109 7 p.r. D.k. at 410 nm in soln. contg. 0.3 mol L-1 690522 
serine. 

27.21.3 Oxygen 

-OCHCH(NH3 +)C02 + O2 --+ 2.4 X 109 7 p.r . C.k. in N20/02 satd. soln. contg. 0.3 mol L-1 690522 
• OOCHOHCH(NH2)C02- serine and ferricyanide. reI. to 

kCOCHCH(NH3 +)C02 - + Fe(CN)63-) = 3.2 x 
109 L mol-1 S-l. 

27.22 2.Amino-2·carboxy-2-methylethyl 

27.22.1 Copper(J) ion 

'CH2C(CH3)(NH3 +)C02- + Cu+ --+ 1.3 X 109 3 p.r. P.b.k. at 355 nm in N20-satd. soln. contg. 92A215 
CuCH2C(CH3)(NH3)C02 + 0.05 mol L-12~methylalanine, (5~15) x 10-5 

mol L-1 Cu+ and (3-100) x 10-3 mol L-1 

Cu2+. 

27.22.2 Copper(IJ) ion 

'CH2C(CH3)(NH3 +)C02- + Cu2+ --+ 1.3 X 107 3 p.r. P.h.k. in N20-satd. soln. contg. 0.05 mol L-1 92A215 
CUCH2C(CH3)(NH3)C022+ 2-methylalanine and (3-100) X 10-3 mol L-1 

Cu2+. 

27.22.3 Pentacyanonitrosylferrate(lI) ion 

'CH2C(CH3)(NH3 +)C02 - + 1.6 X 109 6.0~ p.r. D.k. at 380 nm as well as p.h.k. in soln. 79A134 
Fe(CN)sN03- --+ 7.5 contg. 0.3 mol L-1 2-aminoisohutyrate ion 
[Fe(CN)sN(0)CH2C(CH3)(NH3 +)C02-]3- and 5 x 10-4 mol L -1 Fe(CN)sN02-. 

27.22.4 Pentaamminenitrosylrutheni um(lI) ion 

'CH2C(CH3)(NH3 +)C02 - + 3.1 X 109 6.0- p.r. D.k. at 280 nm, as well as p.b.k. in soln. 79A134 
Ru(NH3hN02+ --+ 7.5 contg. 0.3 mol L-1 2-aminoisohutyrate ion 
Ru(NH3)sN(0)CH2C(CH3)(NH3)COZ 2+ and 5 x 10-4 mol L-1 Ru(NH3)sN03+. 

27.23 l·Aminoethyl 

27.23.1 2-Methyl-1,4·naphthoquinone 

CHiHNH2 + 2-CH3NQ --+ 3.3 x 109 11.6 p.r. P.h.k. at 395 nm in soln. contg. ethylamine; 731047 
34% e-transfer. 

27.24 2-Aminoethyl, conjugate acid 

27.24.1 Copper (I) ion 

'CH2CH2NH3 + + Cu+ ---)- 1.1 X 109 2.2- p.r. P.h.k. at 370 nrn in N20-satd. soln. contg. 93A473 
CuCH2CH2NH3

2+ 3.8 0.05-0.1 mol L -1 ethylamine, 0-0.001 mol 
L-1 CuS04 and (0.05-0.13) X 10-3 mol L-1 

Cu+. 

27.25 I.Amino.1-methylethyl 

27.25.1 2-Methyl.l,4-naphthoquinone 

(CH3hCNH2 + 2~CH3NQ -l' 3.6 x 109 11.4 p.L P.b.k. at 395 nrn in soln. contg. 731047 
isopropylRmine; 41 % p-tnm.~fer; 14% e-

transfer at pH 9.0. 

27.26 2.Amino-l-hydroxyethyl conjugate monoacid 

27.26.1 N·rw;-5,7, 7 ,lZ,14,14·lIexamcthyl-1,4,8,11-tetraazacyclotctradcca·A,11-dienecobolt(II) ion 

H3N+CHi~HOH + 4.0 x 107 7.0 p.r. P.b.k. in N20-satd. soIn. contg. O. I mol L-1 78A200 
N-rac-Co( 4, Il-dieneN4)2+ --+ 2-aminoethanol; pH dependent. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

'1.27 2.Amino-2-methylpropyl, conjugate acid 

27.27.1 Chromium(II) ion 

'CH2C(CH3hNH3 + + C~+ -+ 

CrCH2C(CH3)2NH33+ 
2.2 X 107 1-3 p.r. P.b.k. at 285 nm in N20-satd. soln. contg. 

0.09 mol L-1 2-methyl-2-propanamine and 
92A073 

(1-10) x 10 ~ mol L 1 0 2 •• 

1.6 X 107 -3 293 p.r. Abs. changes in N20-satd. soln. contg. 0.001 92A361 
mol L-1 C~+ and 2-methyl-2-propanamine; 
AV* = 3.6 cm3 mol-I, studied at 0.1-150 
MPa. 

27.27.2 Copper (I) ion 

'CH2C(CH3hNH3 + + Cu+ -+ 1.2 x 109 3 p.r. P.b.k. at 375 nm in N20-satd. soln. contg. 92A073 
CUCH2C(CH3hNH32+ 0.02-0.2 mol L-1 2-methyl-2-propanamine, 

0-0.0005 mol L-1 CUS04 and (3.9-11) x 10-5 

mol L-1 Cu+. 

27.27.3 'PentacyanonitrosyJferrate(II) ion 

'CH2C(CH3hNH3 + + Fe(CN)sN03- -+ 1.2 x 1010 6.0- p.r. D.k. at 380 nm as well as p.b.k. in soln. 79A134 
[Fe(CN)sN(O)CH2C(CH3h NH3]2- 7.5 contg. 0.3 mol L-1 2-methyl-2-propanamine 

and 5 x 10-4 mol L-1 Fe(CN)5N02-. 

27.27.4 Pentaamminenitrosylruthenium(U) ion 

'CH2C(CH3hNH3 + + Ru(NH3)sN02+ 2.0 X 109 6.0- p.r. O.k. at 280 nm, as well as p.b.k. in soIn. 79AI34 
-+ Ru(NH3)5N(O)CH2C(CH3hNH/+ 7.5 contg. 0.3 mol L -\ 2-methyl-2-propanamine 

and 5x 10-4 mol L-1 Ru(NH3)5N03+. 

27.28 1-Amino-3-(methylthio )propyl 

27.28.1 Ferricyanide ion 
• 3 

CH3SCH2CH2CHNH2 + Fe(CN)6 - -+ 3.5 X 109 5.8 p.r. O.k. in N20-satd. soln. contg. methionine. 83A200 
electron transfer 

27.28.2 Oxygen 

CH,3SCHzCHi:HNHz + 0z -+ O2'- + 1.8 x 109 5.5 p.r. D.k. at 290 nm in NzO-sutd. soln. contg. 83A200 
CH3SCH2CH2CH=NH + H+ methionine. 

27.28.3 4-Carboxybenzophenone, conjugate base 

CH1SCH;1CHi::HNH2 + 8.0 X 108 6 p.r. P.b.k. at 570 nm in N20-satd. soln. contg. 4- 92A427 
C6Hs90C6H4 A-CO2 carboxybenzophenone and methionine; pKa 
C6HsC(OH)C6H4-4-C02 + ofketyl radical == 8.2 [81A314], pKa of 
CH3SCH2CH2CH==NH + 2 H+ arninoalkyl radical == 3.85. 

27.28.4 Cysteine 

CH3SCH2CHi:HNH2 + CysSH -+ 2.7 x 108 8.2 p.r. P.b.k. in N20-satd. soln. contg. 0.01 mol L-1 89A096 
CH3SCH2CH2CH=NH + H+ + CysS' methionine and 5 x 10-4 mol L -1 cysteine. 

-1 x 109 8.3 p.r. P.b.k. in N20-satd. soln. contg. 0.01 mol L-1 83A200 
methionine. 

27.28.5 L-Cystinylbisglycine 

CH3SCH2CH2CHNH2 + (CysGlyh -+ >7 x 106 8.1 p.r. P.b.k. in N20-satd. soln. contg. 0.01 mol L-1 89A096 
CH3SCH2CH2CH=NH + (CysGlyh'- + methionine and (CysGlyh-
H+ 

27.28.6 1,1' .Dimethyl-4,4' -bipyridinium 

CII3SCII2CIIi;IINH2 .,.. MV2+ } J.G x 109 7 p.L P.b.k. at (iOO 11111 in N20-Mtd. soill. cOlltg. :-; x 81AI24 

MV'+ + CH3SCH2CH2CH==NH + 2 H+ 10-3 mol L-1 methionine. RJA200 

27.28.7 1,2.Dithiolane-3-pentanoate ion (Lipoate ion) 

CH3SCH2CHi:HNH2 + RSSR -+ -1 x 108 8.2 p.r. O.k. in NzO-satd. soln. cOlllg. methionine. 8JA200 
electron transfer 

27.28.8 Nicotinamide adenine dinucleotide 

CH3SCH2CHi:HNH2 + NAD+ -+ 8.5 X 108 6.6 p.r. n.k. in Ni)-sald. soln. cnnlg. mcthioninc. 83A200 

CH3SCH2CH2CH=NH + H+ + NAO' 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-Is-I) 

27.28 l-Amino-3-(methyIthio)propyl - Continued 

27.28.9 4-Nitroacetophenone 

CH3SCH2CH2CHNH2 + PNAP -+ 3.9 x 109 4.3- p.r. P.b.k. at 350 or 545 nm in N20-satd. soln. 83A200 
[PNAPr- + CH3SCH2CH2CH=NH + 11 contg. 5 x 10-3 mol L -I methionine and 2 x 
H+ 10-5 mol L-I PNAP. 

27.28.10 2,2,6,6-Tetramethylpiperidine-N-oxyl 

CH3SCH2CH2CHNH2 + TMPN -+ 5.4 x 108 7 p.r. Condy. changes in N20-satd. soln. contg. 83A200 
methionine. 

27.28.11 Tetrani tromethane 

CH3SCH2CH2CHNH2 + C(N02)4 -+ 4.2 X 109 4.5 p.r. O.k. in N20-satd. soln. contg. methionine. 83A200 
electron transfer 

27.28.12 Cytochrome C 

CH3SCH2CH2CHNH2 + Cyt C (Fe3+) 6.6 x 108 5.0 p.r. D.k. in N20-satd. soln. contg. methionine. 83A200 
-+ electron transfer 

27.29 1-Amino-3-(methylthio)propyl, conjugate acid 

27.29.1 1,1' -Dimethyl-4,4' -bipyridinium 

CH3SCH2CH2CHNH3 + + MV2+ -+ 1.0 X 107 <3 p.r. P.b.k. at 600 nm; calcd. from studies over a 83A200 
MV'+ + CHjSCH:zCH:zCH=NH + 2 H+ pH range in NzO sntd. soln. contg. 5 X 10-3 

mol L-1 methionine; pKa of radical = 3.85. 

27.29.2 2,2,6,6-Tetramethylpiperidine-N-oxyl 

CH3SCH2CH2CHNH3 + + TMPN -+ 2.3 x 108 <3 p.r. Condy. changes in N20-satd. soln. contg. 83A200 
methionine. 

27.30 2-Ammonio-1-phosphatoethyl 

27.30.1 Nifuroxime 

H3 +NCH2CHOP03 2- + NF -+ 3.0 x 109 7 p.r. P.b.k. at 390 mn in N20-satd. soln. contg. 731099 
0.01 mol L-I o-phosphorylethanolamine; 
1 % e-transfer. 

27.31 Carbamoyl 

27.31.1 Hexaamminecobalt(III) ion 

'CONH2 + Co(NH3)63+ -+ <3.6 X 107 6.2 p.r. O.k. in N20-satd. soln. contg. 0.01 mol L-I 72A018 
fonnamide. 

27.31.2 Chromium(II) ion 

'CONH2 + C?+ -+ CrCONH2
2+ 6.5 x 108 -5 p.r. P.b.k. in Ar- or N20-satd. soln. contg. 741146 

fonnamide. 

27.31.3 Hexaammineruthenium(III) ion 

'CONH2 + Ru(NH3)63+ -+ <7.0 X 107 6.2 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-I 72AOI8 
fonnamide; e-transfer. 

27.31.4 aci-Nitromethane anion 

'CONH2 + CH2N02 - -+ adduct 2.4 x 108 9.15 -285 p.r. O.k. (esr) in N20-satd. soln. contg. (0.5-5) x 880069 
fonnation 10-3 mol L-I nitromethane and 0.1 mol L-I 

fonnamide. 

27.32 1-Carbamoyl-l-hydroxyethyl 

27.32.1 Tetrahydroxyborate ion 

CH3COHCONH2 + B(OH)4 - -+ 3.1 X 108 8.3 -+0 p.r. O.k. at 300 nm in N20-satd. soln. contg. 751053 

'CO-(CH3)CONH2 + H3B03 + H2O lactamide. 

27.32.2 Ammonia 

CH3COHCONH2 + NH3 -+ 9.7 X 108 8.05 -+0 p.r. O.k. at 300 nm in N20-satd. soln. contg. 751053 

'CO-(CH3)CONH2 + NH4 + lactamide. 

27.32.3 Hydroxide ion 

CH3COHCONH2 + OIr -+ 1.1 x 1010 8.0- -+0 p.r. O.k. at 300 nm in N20-satd. soln. contg. 751053 

'CO-(CH3)CONH2 + H2O 10.2 lactamide. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

·\jo. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-1) 

27.32 1-Carbamoyl-1-hydroxyethyl - Continued 

27.32.4 Hydrogen phosphate ion 

CHi~OHCONH2 + HPoi- -+ 8.5 x 108 6.2 -+0 p.r. D.k. at 300 nm in N20-satd. soln. contg. 751053 
'CO-(CH3)CONH2 + H2P04- Iactamide. 

27.32.5 Hydrogen pyrophosphate ion 
• 3 

3.7 X 108 8.1, D.k. at 300 nm in N20-satd. soln. contg. 751053 CH3COHCONH2 + HP20 7 - -+ p.r. 
'CO-(CH3)CONH2 + H2P2ol- 9.3 lactamide; k = 8.5 X 108 L mol-1 s-1 for 

P20 7
4-. 

27.32.6 1,4-Benzoquinone 

CH3COHCONH2 + Q -+ Q'- + other 2.0 x 109 5.0 p.r. P.b.k. in N20-satd. soln. contg. lactamide. 731052 
prod. 3.6 x 109 7.3 

27.33 (Carbamoyl)hydroxymethyl 

27.33.1 Tetrahydroxyborate ion 

'~HOHCONH2 + B(OH)4--+ 9.1 X 108 8.25 -+0 p.r. D.k. at 290 nm in N20-satd. soln. contg. 751053 
CHO-CONH2 + H3B03 + H2O glycol amide. 

27.33.2 Ammonia 

'CHOHCONH2 + NH3 -+ 1.2 X 109 8.05, -+0 p.r. D.k. at 290 nm in N20-satd. soln. contg. 751053 
CHO-CONH2 + NH4 + 8.25 glycolamide. 

27.33.3 Hydroxide ion 

'~HOHCONH2 + OH- -+ 1.1 x lO lD 8.3- -+0 p.r. D.k. at 290 nm in N20-satd. soln. contg. 751053 
CHO-CONH2 + H2O 9.9 glycolamide. 

27.33.4 Hydrogen phosphate ion 

'~HOHCONH2 + HPO/- -+ 1.8 x 109 8.3 -+0 p.r. D.k. at 290 nm in N20-satd. soln. contg. 751053 
CHO-CONH2 + H2P04 - glycol amide. 

27.33.5 Hydrogen pyrophosphate ion 

'CHOHCONH2 + HP2ol- -+ 1.1 x 109 6.1, -+0 p.r. D.k. at 290 nm in N20-satd. soln. contg. 751053 
CHO-CONH1 + H1P10 7

2- 6.4 glycol amide. 

27.34 Carbamoyl(hydroxy)methyl, anion 

27.34.1 2-Methyl-1,4-naphthoquinone 

CHO-CONH2 + 2-CH3N Q -+ 2.3 x 109 7.1 p.r. t'.b.k. at :;y~ nm In N2U-satd. soJn. contg. 731047 
glycolamide; 48% e-transfer. 

27.35 Carboxy( carboxymethyl amino )methyl, dianion 

27.35.1 Ferricyanide ion 

-02CCH2NHCHC02 - + Fe(CN)63- -+ 5.0 x 108 7 p.r. D.k. at 420 nm in N20-satd. soln. contg. 81 A023 
iminodiacetate ion. 

27.35.2 Oxygcu 

-02CCH2NHCHC02 - + O2 -+ 8 X 108 7 p.r. D.k. at 270 nm in N20/02-satd. soln. contg. 81A023 
-02CCH2NHCH(OO' )C02- iminodiacetate ion. 

1,7.j(j l-Carboxyethenyl, anion 

27.36.1 Acetylenecarboxylate ion 

H2C=CC02 + HC=~C02 4.2 X 106 11 p.r. D.k. (esr) in N2-satd. soln. contg. 0.002 mol 82D088 
H2C ... C(C02 -)CII=CC02 - L-1 acctylcnccarboll.ylatc ion. 

27.37 l-Carboxyethyl 

27.37.1 l-Carboxyethyl 

CH3CHC02H + CH3CHC02H -+ 1.1 x 109 3 p.r. D.k. at 300 nm in N20-satd. soln. contg. 690446 
propionic acid; E 700 L l1Io)-i em-I; pKu 
4.9. 

27.37.2 Chromium(I1) ion 

CH3CHC02H + C?+ -+ 1.I x lOS -I p.r. P.b.k. in Ar-sald. soln. contg. propionic acid 741146 
CrCH(CH3)C02H2+ and HCI04. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-l) 

27.37 I-Carboxy ethyl - Continued 

27.37.3 Uranium(III) ion 

CH3CHC02H + U3+ -+ 2.1 X 107 0.3 p.r. D.k. sy 350 nm in He-satd. soln. contg. 0.5 85A122 
UCH(CH3)C02H3+ mol L-1 HCI04 and 0.1-1 mol L-1 propionic 

acid. 

27.37.4 Acrylic acid 

CH3CHC02H + H2C=CHC02H -+ 3 x 105 -2 chern Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
addn. Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 

propionic acid; used 2k(R + R) = 2.2 x 109 L 
mol-1 s-l. 

27.37.5 Methacrylic acid 

CH3CHC02H + H2C=C(CH3)C02H -+ 5 x 105 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
addn. Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 

propionic acid; used 2k(R + R) = 2.2 x 109 L 
mol-1 S-I. 

27.38 l-Carboxyethyl, anion 

27.38.1 l-Carboxyethyl, anion 

CH3CHC02 - + CH3CHC02 - -+ 6 x 108 10, p.r. D.k. at 335 nm in N20-satd. soln. contg. 690446 
13.5 propionate ion; c'" 950 L mol-1 em-I; pKa"" 

4.9. 

27.38.2 Copper(lI) ion 

CH3CHC02 - + Cu2+ -+ 5 X 108 6 p.r. P.b.k. in N20-satd. soln. contg. (2-10) x 10-5 80A277 
CuCH(CH3)C02 + mol L-1 CUS04 and 0.01 mol L-1 propionate 

ion. 

27.38.3 Nifuroxime 

CH3CHC02- + NF-+ 4.0 x 109 7 p.r. P.b.k. at 390 nm (NF) in N20-satd. soln. 731099 
contg. 0.2 mol L-1 propionate ion; 2% e-
transfer based on abs. spectra. 

27.39 2-Carboxyethyl 

27.39.1 Acrylic acid 

'CH2CH2C02H + H2C=CHC02H -+ 3.0 x 106 -2 chern. Esrstudy in soln. contg. 1.67 x 10-3 mol L-I 93D265 
addn. Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 

propionic acid; used 2k(R+ R) = 2.1 X 109 L 
mol-1 s-l. 

27.39.2 Methacrylic acid 

'CH2CH2C02H + H2C=C(CH3)C02H 3.5 x 106 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 

-+ addn. Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 
propionic acid; used 2k(R + R) = 2.1 x 109 L 
mo1-1 s-l. 

27.40 l-Carboxy-2-hydroxyethyl, anion 

27.40.1 Acrylate ion 

HOCH2CHC02 - +CH1.=CHC02 - -+ 7 X 104 12 0.1- p.r. D.k. (esr) in N2-satd. soln. contg. acrylate 82A328 

HOCH2CH(C02-)CH2CHC02 - 0.5 ion. 

27.40.2 Nifuroxime 

HOCH2CHC02- + NF-+ 6 x 109 7 p.r. P.b.k. at 390 nm in soln. contg. 4 x 10-4 mol 731099 
L-1 acrylate ion; 65% e-transfer. 

27.41 2-Carboxy-l-hydroxy-l-methylethyl, dianion 

27.41.1 Ferricyanide ion 

CH3C(O-)CH2C02 - + Fe(CN)63- -+ 7.3 x 108 7.0 p.r. O.k. at 420 nm in soln. contg. acetoacetate 731104 
ion (radical by reaction with eaq -). 

27.41.2 Permanganate ion 

CH3C<O-)CH2C02- + Mn04--+ 4.8 x 109 9.2 p.r. D.k. at 545 nm in Ar-satd. soln. contg. 731104 
acetoacetate and tert-BuOH. 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 



RATE CONSTANTS FOR ALIPHATIC CARBONaCENTERED RADICALS IN SOLUTION 913 

TABLE 27. Miscellaneous Substituted Alkyi Radicals - Continued 

Reaction k pH 
(L mol-1 s-l) 

;7.41 2-Carhoxy-l-hydroxy-l-methyJethyl, dianion - Continued 

27.41.3 9,10-Anthraquinone 

CH3C(O-)CH2C02 - + AQ --+ [AQr- + 6.7 x 108 

CH3COCH2C02 -

27.41.4 9,10-Anthraquinone-2,6-disulfonate ion 

CH3C(O-)CH2C02 - + 2,6-diS03AQ2-
--+ [2,6-diS03AQr 3- + 

7.2 X 108 

CH3COCH2C02 -

27.41.5 9,lO-Anthraquinone-Z-sulfonate ion 

CH3C(O-)CH2C02 - + 2-S0JAQ- --+ 2.1 x 109 

[2-S03AQr 2- + CH3COCH2C02-

27.41.6 2,S-Dimethyl-l,4-benzoquinone 

CH3C(O-)CH2C02 - + 2,5-(CH3hQ --+ 3.3 x 109 

2,5-(CH3hQ'- + CHJCOCH2C02-

27.41.7 2-Hydroxy-l,4-naphtiloquinone 

CH3C{O-)CH2C02 - + 2-(OH)NQ --+ 1.5 x 109 

2-{OH)NQ'- + CH3COCH2C02-

27.41.8 2-Methyl-1,4-naphthoquinone 

CHJC(O-)CH2C02- + 2-CH3NQ--+ 3.7 x 109 

P-CH3NQr- + CH3COCH2C02 -

~7.42 2-Carboxy-2-hydroxy-2-methylethyl, anion 

27.42.1 Pentacyanonitrosylferrate(II) ion 

'CH2C(CH3)(OH)C02- + Fe(CN)5N03- 6.3 x 108 

--+ [Fe(CN)5N(O)CH2COH(CH3)C02]4-

27.42.2 Pentaamminenitrosyll'uthenium(II) ion 

'CH;lC(CH3)(OH)CO;l- + 
Ru(NH3)5N02+ --+ 
Ru(NH3)sN(O)CH2C(CH3)(OH)C02 + 

27.43 l-Carboxy-2.hydroxypropyl, anion 

27.43.1 Nifuroxime 

CH3CHOHCHC02 - + NF --+ 

27.44 Carboxy(methylamino)methyl, anion 

27.44.1 2-Methyl-l,4-naphthoquinone 

CH3NHCHC02 - + 2-CH3NQ --+ 

27.45 1-Carboxy-l-methylethy. 

27.45.1 l-Carboxy-l-methylethyl 

'C(CH:\hCO:,H + 'C(CH3)'2C0:2H 

27.45.2 ChromiumGI) ion 

'C(CH3h C02H + Cr2+--+ 
CrC(CH3)2C02H2 ... 

3.0 x 109 

5.S x 109 

1.1 x 109 

1.7 x 109 

9.2 

9.2 

9.2 

9.2 

9.2 

9.2 

6.0-
7.S 

6.0-
7.5 

7 

6.0 

12.5 

3 

1.0-
2.0 

T(K) Method 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

pro 

p.r. 

p.r. 

295 p.r. 

COJYl..ment 

P.b.k. at 400 nm in Ar-satd. soln. contg. 
acetoacetate and I mol L -) tert-BuOH. 

P.b.k. at 400 nm. in Ar-satd. soln. contg. 
acetoacetate and tert-BuOH. 

P.b.k. at 400 nm. in Ar-satd. soln. contg. 
acetoacetate and tert-BuOH. 

P.b.k. at 400 nm in Ar-satd. sohl. contg. tert-
BuOH + acetoacetate ion. 

P.b.k. at 400 nm in Ar-satd. soln. contg. 
acetoacetate ion and tert-BuOH. 

P.b.k. at 395 nm in soln. contg. acetoacetate 
and 1 mol L-1 tert-BuOH; 95% e-transfer. 

D.k. at 380 nm as well as p.b.k. in soIn. 
contg. 0.3 mol L-1 2-hydroxyisobutyrate ion 
and 5 x 10-4 mol L-1 Fe(CN)5N02-. 

D.k. at 280 nm. as well as p.h.k in snin 
contg. 0.3 mol L -J 2-hydroxyisobutyrate ion 
and 4 x 10-4 mol L -I Ru(NHJ)5N03+. 

P.b.k. at 390 nm in soln. contg. crotonate ion; 
25% e-transfer. 

Phk ::It 19'; nm in N;2n-~atd soln. contg-. 

sarcosine; 33% e-transfer. 

P.b.k. at 395 nm in N20-satd. soln. contg. 
sarcosine; 64% e-transfer. 

D.k. in N:lO-satd. soln. contg. isobutyric 
acid; pKa = 5.8. 

P.b.k. at 290 11m in N~O-satd. :-;oll1. contg. 
(2-10) x 10-4 mol L -1 Cr2 

... and 0.1 mol L- J 

isobutyric acid; 'CHFH(CH1)C02H also 
contributes to this reaction. 

Ref. 

731104 

731104 

731104 

731104 

731104 

731047 
731104 

79A134 

7c)Ali4 

731099 

731047 

731047 

690446 

82A31S 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-1) 

27.45 l-Carboxy-l-methyJethyJ Continued 

27.45.3 Tris(1,lO-phenanthroline)iron(III) ion 

'C(CH3)2C02H + Fe(phenh3+ ~ redn. 6.3 x 107 -1 p.r. P.b.k. at 490 nrn in soln. contg. isobutyric 85A284 
acid; also includes reaction of 
• CH2CH(CH3)C02H. 

27.45.4 Acrylic acid 

'C(CH3hC02H + H2C=CHC02H ~ 5 x 105 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
addn. Ti(III), 1.67 x 10-3 mol L-1 HZ02 and 

isobutyric acid; estimated from an assumed 
2k(R + R). 

27.45.5 Methacrylic acid 

'C(CH3hC02H + H2C=C(CH3)C02H 7 x 105 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
~ addn. Ti(III), 1.67 x 10-3 mol L-1 H20z and 

isobutyric acid; estimated from an assumed 
2k(R+ R). 

27.46 l-Carboxy-l-methylethyl, anion 

27.46.1 l-Carboxy-l-methylethyl, anion 

(CH3h CC02- + (CH3)zCC02 - ~ -5 X 108 9 p.r. D.k. in N20-satd. soin. contg. isobutyric 690446 
acid; pKa = 5.8. 

27.47 2.Carboxy-2-methylpropyl 

27.47.1 2-Carboxy-2-meLhylpropyl 

'CH2C(CH3hC02H + 7 x 108 p.r. D.k. at 245 nm in N20-satd. soln. contg. 94A494 
'CH2C(CH3hC02H ~ pivalic acid; studied at pH 2.2-8.3; pKa = 4.9. 

.H02CC(CH3hCH2CH2C(CH3hCOzH 

6.5 x 108 3 p.r. D.k. in N20-satd. soIn. contg. pivalic acid; 690446 
pKa =4.8. 

27.47.2 2·Carboxy-2-methylpropyl, anion 

'CH2C(CH3hC02H + -7 x 108 p.r. D.k. at 245 nm in N20-satd. soln. contg. 94A494 
'CH2C(CH3hC02- ~ pivalic acid; studied at pH 2.2-8.3; pKa = 4.9. 

H02CC(CH3)2CH2CH2C(CH3)zC02 ~ 

.27_47.3 Chromium(I1) ion 

'CH2C(CH3)2C02H + C~+ ~ 1.1 X 108 -1 p.r. P.h.k. in Ar-satd. soln. contg. pivalic acid and 741146 

CrCH2C(CH3hC02H2+ HCI04 · 

27.47.4 Copper(I) ion 

'CH2C(CH3hC02H + Cu+ ~ 2.4 X 109 1.0- p.r. P.b.k. in N20-satd. soIn. contg. (5-30) x 10-4 90A474 

CUCH2C(CH3)2C02H+ 3.5 mol L-1 CuS04, (5-30) X 10-5 mol L-1 Cu+ 
and 0.05-0.l mol L-1 pivalic acid. 

27.47.5 Copper (II) ion 

'CH2C(CH3hC02H + Cu2+ ~ 
CuCH2C(CH3hC02H2+ 

3.1 X 107 3-4 p.r. P.b.k. in N20-satd. soln. contg. (5-20) x 10-4 
mol L-1 CUS04 and 0.05-0.1 mol L-1 pivalic 

90A474 

acid. 

27.47.6 Tris(l,lO-phenanthroJine)iron(III) ion 

'CH2C(CH3)2C02H + Fe(phen)33+ ~ 7.2 x 107 -1 p.r. P.b.k. at 490 nm in soln. contg. pivalic acid. 85A284 

redn. 

27.48 2-Carboxy·2.methylpropyl, anion 

27.48.1 2-Carboxy-2-methylpropyl, anion 

'CH2C(CH3h C02- + 3.7 X 108 p.r. D.k. at 245 nm in NzO-satd. soIn. contg. 94A494 

'CH2C(CH3hC02 ~ pivalic acid; studied at pH 2.2-8.3; pKa = 4.9. 

-02CC(CH3hCH2CH2C(CH3hC02 -

4.7 X 108 9 p.r. O.k. at 240 nm in N20-satd. soIn. contg. 690446 
pivalatc ion; c ... 1800 Lmol-1 em-l. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

'<no Reaction k pH T(K) Method Comment Ref. 
(L mol- I S-I) 

,~7.48 2-Carboxy-2-methylpropyl, anion - Continued 

27.48.2 Pentacyanonitrosylferrate(II) ion 

'CH2C(CH3hC02- + Fe(CN)sN03--> 2.0 x 109 6.0- p.r. D.k. at 380 nm as well as p.b.k. in soln. 79A134 
[Fe(CN)sN(0)CH2C(CH3h C02]4- 7.5 contg. 0.3 mol L-J pivalate ion and 5 x 10-4 

mol L-1 Fe(CN)sN02-. 

27.48.3 Pentaamminenitrosylruthenium(II) ion 

'CH2C(CH3hC02- + Ru(NH3)sN02+ 2.9 X 109 6.0- p.r. D.k. at 280 nm, as well as p.b.k. in soln. 79A134 
-> Ru(NH3)sN(O)CH2C(CH3hC02 + 7.5 contg. 0.3 mol L -I pivalate ion and 5 x 10-4 

mol L'-1 Ru(NH3)sN03+. 

27.49 2·Carboxy-5-oxopyrrolidinyl, conjugate base 

27.49.1 Hydroxide ion 

-(CH2hCONH~(C02 -)- + OH- -> 1 x 109 e-r. Estd. by esr from pH dependence of line 775087 
-(CH2)2CO~C(C02 -)- + H2O width in N20-satd. soln. contg. 2-

pyrrolidone-5-carboxylic acid; (pKa = 12.7). 

2.7.50 l-Carboxypropyl 

27.50.1 l-Carboxypropyl 

CH3CH2CHC02H + CH3CH2CHC02H -5 x 108 3 p.r. D.k. in N20-satd. soln. contg. butyric acid; 690446 
pKa =4.8. 

2.7.51 l-Carboxypropyl, anion 

27.51.1 l-~arhoxypropyl, anion 

CH3CH2CHC02 + CH3CH2CHC02- -5 X 108 9 p.r. D.k. at 335 nm in N20-satd. soln. contg. 690446 
-> butyrate ion; € = 900 L mol-I cm-I. 

27.51.2 Nifuroxime 

CH3CH2CHC02- + NF -> 4.9 x 109 7 p.r. P.b.k. at 390 nm (NF) in N20-satd. soln. 731099 
contg. 0.2 mol L-1 butyrate ion; 2% e-
transfer. 

27.52 2-Carboxypropyl 

27.52.1 Acrylic acid 

'CH2CH(CH3)C02H + H2C=CHC02H 2.5 x 106 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
-> addn. Ti(lll), 1.67 x 10-3 mol L-1 H20 2 and 

isobutyric acid; used 2k(R + R) 1.4 x 109 L 
mol-I s-I. 

27.52.2 Methacrylic acid 

'CH2CH(CH3)C02H + 2.5 x 106 -2 chern. Esr, study in soln. contg. 1.67 x 10-3 mol L-1 93D265 
H2C=C(CH3)C02H -> addn. Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 

isobutyric acid; used 2k(R + R) 1.4 x 109 L 
mol-1 s-l. 

27.53 1.Chloro-2,2-difluoro-2-methoxyethyl 

27.53.1 Oxygen 

CH30CFi~HCI + O2 -> 1.3 X 109 p.r. Eval. from leveling off of rate of reaction of 88A364 
CH3OCF2CHCIOO' peroxyl radical with ABTS, chlorpromazine, 

promethazine, ascorbate and propyl gallate at 
high concn. of substrates in air-satd. soln. 
contg. 0.5-1 mol L-1 tert-BuOH and 
methoxy fturane. 

27.54 1.Chloro.2-oxoethyl 

27.54.1 l-Chloro-2-oxoethyl 

'CHCICHO + 'CHCICHO -> 2.6 x 108 p.r. D.k. at 265 IlIIl in N20-satd. :;;oln. contg. 10-4 710709 
mol L- 1 IIwls-I,2-dichloroethylene; €= 800 
L 11101-

1 
:-;-1 (1'10111 graph). 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-~) 

27.55 2-(Chloromethylene)-1,3-dioxolane radical cation 

27.55.1 Hydroxide ion 

[-(CH2hOC(=CHCl)0-r+ + OH--+ 1.2 x 109 $5 p.r. Condy. changes; radical from 2- 81D027 
'CH2CH20H + other prod. (dichloromethyl)-1,3-dioxolane. 

27.56 Crotonamide, radical anion 

27.56.1 Water 

[CH3CH<;HCONH2r- + H20 -+ 2 X 104 s-1 10.2 p.r. D.k. in soln. contg. trans-crotonamide and 751052 
CH3CH2CHCONH2 + OH- borate buffer. 

27.57 Crotonic acid, radical anion 

27.57.1 Water 

[CH3CH<;HC02Hr- + H20 -+ 1.0 X 104 S-1 10.4 p.r. D.k. in soln. contg. crotonate; extrapolated to 761113 
CH3CH2CHC02- + H2O zero concn. of buffer. 

27.57.2 Hydroxide ion 

[CH3CH<;HC02Hr- + OH- -+ -1.2 x 108 >7.5 -+0 p.r. D.k. in soln. contg. trans-crotonate. 761113 
CH3CH2CHC02 - + OH-

27.58 18-Crown-6 radical 

27.58.1 18-Crown-6 radical 

C12H2306 + C12H230 6 -+ 2 x 108 6.7 p.r. D.k. at 260 nm; radical by H-abstr. with ·OH; 87A299 
similar results at pH 1.2 with H· , also studied 
at pH 13.6. 

27.59 l-Cyanoethyl 

27.59.1 Chromium (II) ion 

CH3CHCN + C~+ -+ CrCH(CH3)CN2+ 2.3 x 108 1.0- 295 p.r. P.b.k. at 290 nm in N20-satd. soln. contg. 82A315 
2.0 (2-10) x 10-4 mol L-1 C~+ and 0.2 mol L-1 

propionitrile; ·CH2CH2CN also contributes 
to this reaction. 

27.60 Cyanomethyl 

27.60.1 Oxygen 

'CH2CN + O2 -+ NCCH2OO' 1.3 X 109 p.r. P.b.k. in N20l02 (4:1) satd. soln. contg. 5% 90A371 
acetonitrile. 

27.61 l-Cyano-1-methylethyl 

27.61.1 Chromium(II) ion 

"C(CH3)2CN + C?+ -+ CrC(CH3)2CN2+ 1.9 x 108 1.0- 295 p.r. P.b.k. at 290 nm in N20-satd. soln. contg. 82A315 
2.0 (2-10) x 10-4 mol L -1 C~+ and 0.1 mol L-1 

isobutyronitrile; 'CH2CH(CH3)CN also 
contributes to this reaction. 

27.62 (Cyclohexyl)hydroxymethyl 

27.62.1 Blacetyl 

c-C6HllCHOH + CH3COCOCH3 -+ 2.6 X 108 p.r. P.b.k. at 300 nm in N20-satd. soln. contg. 680249 

c-C6H11CHO + H+ + cyc1ohexanemethanol. 
[CH3COCOCH3r-

27.63 Diamide, radical anion 

27.63.1 Hydrogen phosphate ion 

[(CH3}zNCONNCON(CH3)zr- + 7 x 107 6-9 p.r. D.k. at 300 nm in soln. contg. 10-4 mol L-1 751194 

H2P04- -+ tert-BuOH and diamide. 
(CH3hNCONHNCON(CH3h + 
HPO/-
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction 

27.64 1,2-Dicarboxy-l,2-dihydroxyethyl 

27.64.1 2-Methyl-l,4-naphthoquinone 

H02CCOHCHOHC02H + 2-CH3NQ -+ 7.0 x 108 

27.65 1,2-0icarboxy-l,Z-dihydroxyethyl, dianion 

27.65.1 Hemin c 

-02CCOHCHOHC02 - + Hem-FellI -+ 8.1 x 107 

Hem-Fell 

27.65.2 2-Methyl.l,4-naphthoqninone 

-02CCOHCHOHC02 - + 2-CH3NQ -l- 7.0 x 108 

27.65.3 Cytochrome C 

-02CC~HCHOHC02 - + Cyt C (Fe3+) 1.7 X 108 

27.65.4 Cytochrome C, carboxymethylated 

3.2 

7.0 

11.0 

7 

-02CCOHCHOHC02 - + Cxm-cyt C -+ 2.8 X 107 7 

27.65.5 MetIOyoglobin 

-02CCOHCHOHC02 - + Fe3+Mb -+ 

27.66 1,2-0icarboxyethyl 

27.66.1 l,2-Dicarboxyethyl 

II02CCIICII2C02II + 
H02CCHCH2C02H -+ 

3.5 X 107 

4x 108 

27.66.2 Hexachloroiridate(lV) ion 

H02CCHCH2C02H + IrC16
2- -+ IrC16

3- 4.6 X 108 

+ other prod. 

27.67 1,2-Dicarboxyethyl, dianion 

27.67.1 1,2-Dicarboxyethyl, dianion 

-o2CCHi:HC02- + -02CCH2CHC02- 5 x 106 

27.67.2 Hexachloroiridate(lV) ion 

-02CCH2CHC02 - + IrCIl- -+ IrCIl- 1.1 x 108 

+ other prod. 

27.68 1,2-Dicarboxy-2-hydroxyethenyl, dianion 

27.68.1 Hydroxide ion 

-02CC(OH)::CC02 - + OIr -+ 

-02CC(O-)=CC02 - + H20 

27.69 1,2-Dicarboxy-l-hydroxyethyl 

27.69.1 1,2-Dicarboxy-l-hydroxyethyl 

H02CCOHCH2C02H + 
H02CCOHCH2C02H -l-

2.5 X 108 

27.70 1,2-Dicarboxy-l-hydroxyethyl, monoanion 

27.70.1 1,2-0icarboxy-l-hydroxyethyl, monoanion 

H02CCH2COHC02 - + 1.3 x 108 

H02CCH2COHC02 - -+ 

7 

3.3 

7 

T (K) Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. at 395 nm in N20-satd. soln. contg. 
tartaric acid; 14% e-transfer. 

P.b.k. in N20-satd. soln. contg. 0.02 mol L-1 

tartrate. 

P.b.k. at 395 nm in N20-satd. soln. contg. 
tartrate ion; 6Y% e-transter. 

P.b.k. at 550 nm in soln. contg. tartrate. 

P.b.k. at 550 nm in soln. contg. 0.01 mol L-1 

tartrate ion. 

Abs. changes in soln. contg. 0.01 mol L-1 

tartrate. 

731047 

75A241 

731047 

751012 

78A288 

78A288 

D.k. in N20-satd. soln. contg. succinic acid; 85A487 
pH study (2-14) 

D.k. at 490 nm in N20-satd. soln. contg. 
succinate. 

82A041 

D.k. in N20-satd. soln. contg. succinic acid; 85A487 
pH study (2-14) 

D.k. at 490 nm in N20-satd. soln. contg. 
succinate. 

82A041 

D.k. (esr) in N20-satd. soln. contg. 82D088 
acetylenedicarboxylate ion as a function of 
[OHl; product protonates and isomerizes to 
-02CC(O)CHC02 -. 

D.k. in N20-satd. soln. contg. malic acid; pH 85A487 
study (2-14) 

D.k. in N20-satd. soln. contg. malic acid; pH 85A487 
study (2-14) 
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918 NETA, GRODKOWSKI, AND ROSS 

TABLE 27. Miscellaneous Suhstituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s::-l) 

27.71 1,2-Dicarboxy-l-hydroxyethyl, dianion 

27.71.1 1,2-Dicarboxy-l-hydroxyethyl, dianion 

-02C¢OHCH2C02 + 2.0 X 106 p.r. D.k. in N20-satd. soln. contg. malic acid; pH 85A48 , 
-02CCOHCH2C02 - -+ study (2-14) 

27.71.2 2-Methyl-l,4-naphthoquinone 

-02CCOHCH2C02 - + 2-CH3NQ -+ 1.1 x 109 7.0 p.r. P.h.k. at 395 nm in N20-satd. soIn. contg. 731047 
malate;; 47% e-transfer. 

3.1 x 109 6.2 p.r. P.h.k. at 395 nm in soln. contg. oxaloacetate 731047 
and 1 mol L-1 tert- BuOH; 92% e-transfer. 

27.71.3 Nifuroxime 

-OzCCOHCHzCOz - + NF -+ 1.2 x 108 7 p.r. P.h.k. at 390 nm in NzO-satd. soln. contg. 0.2 
mol L -1 malate ion; 30% e-transfer. 

731099 

27.71.4 Cytochrome C 

-02 CCOHCH2 CO2 - + Cyt C (Fe3+) -+ 8.5 x 107 6.4 p.r. P.h.k. at 550 nm in malate.soln.: Ell = 12 kJ 741007 
Cyt C (Fe2+) + other prod. mol-I. 

27.72 1,2-Dicarboxy-l-hydroxyethyl, trianion 

27.72.1 1,2-Dicarboxy-l-hydroxyethyl, trianion 

-02CCH2¢(O-)C02 - + 2.0 X 105 p.r. D.k. in N20-satd. soln. contg. malic acid; pH 85A487 
-02CCH2C(O-)C02 - -+ study (2-14) 

27.73 l,z-Dical-boxy-Z-hydroxyethyl, dianion 

27.73.1 Copper(II) ion 

-02CCHOHCHC02 - + Cu2+ -+ <2 X 107 1.5 p.r. P.h.k. in N20-satd. soln. contg. (5-10) x 10-5 80A277 
rIlCH(COz)C(OH)COz ~ 1 x 107 1..1 mol T .-1 CnS04 anrl (2"-10) x 10-4 mol L-1 

6.4 X 107 2.6 fumarate; adduct yields Cu+. 
1.2 x 108 3.0 
1.8 X 108 3.5 
8.0 x 108 5.0 
8 X 108 6 

27.73.2 Nifuroxime 

-02CCHOHCHC02 - + NF -+ 2.4 x 109 7 p.r. P.h.k. at 390 nm in soln. contg. maleate ion; 731099 
3% e-transfer. 

27.74 Dicarboxy(hydrQxy)methyl, dianion 

27.74.1 2-Methyl-l.4-naphthoquinone 

'C(OH)(C02-h + 2-CH3NQ -+ 2.5 x 109 9.2 p.r. P.h.k. at 395 nm in soln. contg. ketomalonate 731047 
[2-CH3NQ]'- + other prod. and 1 mol L-1 tert- BuOH; 94% e-transfer; 

pKa = 12.9. 

27.75 Dicarboxymethyl 

27.75.1 Hexaamminecobalt(III) ion 

'CH(CO;lHh + Co(NH3)63+ -+ <8.0 X 106 2.5 p.r. D.k. in Ar-satd. soln. contg. 0.01 mol L-1 72A018 
malonic acid. 

27.75.2 Chromium(II) ion 

'CH(C02Hh + C?+ -+ CrCH(C02Hh2+ 6.0 x 107 - 1 p.r. P.h.k. in Ar-satd. soln. contg. malonic acid 741146 
and HCI04. 

27.75.3 Hexaammineruthenium(III) ion 

'CH(C02Hh + Ru(NH3)63+ -+ <1.1 X 108 2.5 p.r. D.k. in Ar-satd. soln. contg. 0.01 mol L-I 72AOI8 
malonic acid. 

27.75.4 Titanium(III) 

'CH(C02Hh + Ti(III) -+ Ti(IV) + other 8 x 106 -0 e-r. Estd. from effect of [TiIII] on esr signal 730249 
prod. intensity; assuming 2k(R + R) "'" 109 L mnl-I 

s-l. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

.\(). Reaction T (K) Method Comment Ref. 

27 .76 Dicarboxymethyl dianion 

27.76.1 5,1 0,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(II) ion 

'CH(COz-h + MnTPPS4- ~ 5.8 x 108 6.6 295 p.r. 

27.76.2 Ascorbate ion 

'CH(C02 -h + AH- ~ CH2(C02 -h + 
A'-

27.76.3 Nifuroxime 

'CH(C02-}z + NF ~ 

27.77 Dichloro(cyano)methyl 

27.77.1 Oxygen 

CC12CN + O2 ~ CCI2(CN)00' 

27.78 1,1-Dichloro-2-oxoethyl 

27.78.1 1,1-Dichloro-2-oxoethyl 

'CClzCHO + 'CClzCHO --" 

27.79 Dicyclohexano-18-crown-6 radical 

27.79.1 Dicyclohexano-18-crown·6 radical 

3.9 X 108 

3.1 x 108 

C2oH3505 + C2oH3505 ~ 1.4 X 109 

2.5 X 108 

1.8 X 108 

27.80 1,1-Diethoxyethene radical cation 

27.80.1 Hydroxide ion 

[(C2H50hC=CH2J'+ + OH- -+ 2.5 x 109 

'CH2COZCzH5 + EtOH 

27.81 1-[ (Diethoxy )methoxy ]ethyl 

27.81.1 Ferricyanide ion 

(C2HsOhCHOCHCH3 + Fe(CN)63- ~ 
(CzHsO)zCHOCH+CH3 + Fe(CN)64-

1.6 x 109 

27.81.2 Hexachloroiridate(IV) ion 

(CzHsO)2CHOCHCH3 + lrc16
2 2.':) x 109 

(CzHsOhCHOCH+CH3 + IrCll-

27.82 1.(Diethylamino )ethyl 

27.82.1 Benzophenone 

CH3CHNEt2 + (C6H5)zCO ~ 1.2 x 108 

(C6H5)i::o- + H+ + CH2=CHNEt2 

7.5 

7 

1.0 
6.5 
13.5 

7-8 

'/-8 

293 

:L93 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

f.p./rq 

P.b.k. in soln. contg. malonate; radical 
oxidizes Mn(II) to Mn(III). 

P.b.k. in N20-satd. soln. contg. 0.8 mol L-1 

malonate. 

92A391 

733006 

P.b.k. at 390 nm in NzO-satd. soln. contg. 0.2 731099 
mol L -I malonate ion; 3% e-transfer. 

Eval. from leveling off of rate of reaction of 88A364 
peroxyl radical with ABTS, chlorpromazine, 
promethazine and ascorbate at high conen. of 
substrates in air-satd. soln. contg. 0.5-1 mol 
L-1 tert-BuOH and trichloroacetonitrile. 

D.k. at 265 nrn in NzO-satd. soin. contg. 10-4 710709 
mol L -1 trichloroethylene; e = 3200 L mol- l 

s-I (from graph). 

D.k. at 260 nm in Ar-satd. soln. at pH 1 and 88A440 
in NzO-satd. soln. at pH 6.5 and 13.5; e = 
1300 L mol-I em-I at pH ~ 6.5 and e = 3500 
L mol-1 cm-1 at pH 1. 

Condy. changes; radical from 2-chloro-l,1- 81D027 
diethoxyethane. 

D.k. at 420 nm in soln. contg. 0.01 mol L-1 86A155 
triethyl orthoformate and (5-50) x 10-5 mol 
L-1 Fe(CN)63-. 

lJ.k. at 490 nm 10 soln. contg. 0.01 mol L 1 86A155 

triethyl orthoformate and (5-50) x 10-5 mol 
L-1 IrC16

2-; k = 2.8 x 109 L mol-1 s-1 from 
condy. meas. 

P.b.k. at 625 nrn in 1:9 water/acetonitrile 86A248 
soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 
L- 1 triethylamine and benzophenone; k 
increases as water increases to 80%. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol- I s-I) 

27.82 l-(Diethylamino )ethyl 

1.:5 x 109 -12 Lp.lrq P.b.k. at 62U nm io soln. contg. U.2Y mol L 1 84A2~~ 

triethylamine, benzophenone and 20% 
acetonitrile. Reaction followed quenching of 
3[BP]* by triethylamine. 

27.82.2 4-Chlorobenzophenone 

CH3CHN~tz + 4-CIC6H4COC6Hs -+ 4.3 x 108 f.p./rq P.h.k. at 625 nm in 1:9 water/acetonitrile 86A24X 
4-CIC6H4CO-C6Hs + H+ + soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 
CH2=CHNEtz L -I triethylamine and 4-

chlorobenzophenone. 

27.82.3 4,4' .Dichlorobenzophenone 

CH3CHNEt2 + (4-CIC6H4hCO ~ 1.4 x 109 f.p./rq P.h.k. at 625 nm in 1:9 water/acetonitrile 86A248 
(4-ClC6H4hCO- + H+ + CH2=CHNEtz soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 

L -I triethylamine and 4,4'-
dichlorohenzophenone. 

27.82.4 4,4 '-Dimcthoxybenzoophcnone 

CH3CHNEt2 + (4-CH30C6H4hCO ~ 5.2 x 106 f.p./rq P.h.k. at 625 nm in 1:9 water/acetonitrile 86A248 
(4-CH30C6H4hCO- + H+ + solo. contg. 0.02 mol L -I NaOH, 0.072 mol 
CH2=CHNEt2 L-1 triethylamine and 4,4'-

dimethoxyhenzophenone. 

27.82.5 4-Fluorobenzophenone 

CH3CHNEt2 + 4-FC6H4COC6HS ~ 2.1 x 108 f.p./rq P.h.k. at 625 nm in 1:9 water/acetonitrile 86A248 
4-FC6H4CO-C6Hs + H+ + soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 
CHz=CHNEt2 L-1 triethylamine and 4-fluorobenzophenone. 

27.82.6 4-~ethoxybenzophenone 

CHiHNEt2 + 4-CH30C6H4COC6Hs 2.9 x 107 f.p./rq P.h.k. at 625 om in 1:9 water/acetonitrile 86A248 
~ 4-CH30C6H4CO-C6Hs + H+ + soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 
CH2=CHNEt2 L-1 triethylamine and 4-

methox yhenzophenone. 

27.82.7 4-Methylbenzophenone 

CH3CHNEt1. + 4-CH3C6H4COC6Hs ~ 8.3 x 107 f.p.lrq P.h.k. at 625 nm in 1:9 water/acetonitrile 86A248 
4-CH3C6H4CO-C6Hs + H+ + soln. cootg. 0.02 mol L -I NaOH, 0.072 mol 
CH2=CHNEt2 L-1 triethylamine and 4-

methylhenzophenone. 

27.82.8 2-Methyl-! ,4-naphthoquinone 

CHiHNEtz + 2-CH3NQ ~ 4.6 x 109 11.6 p.r. P.h.k. at 395 nm in soln. contg. 731047 
triethylamine; 37% e-transfer; -10% e-
transfer at pH 6. 

27.82.9 4-(Trifluoromethyl)benzophenone 

CH3CHNEti + 4-CF3C6H4COC6Hs ~ 1.6 x 109 f.p./rq P.h.k. at 625 nm in 1:9 water/acetonitrile 86A248 

4-CF3C6H4CO-C6Hs + H+ + soln. contg. 0.02 mol L -1 NaOH, 0.072 mol 

CH2=CHNEt2 L-1 triethylamine and 4-
(tri fluoromethy I )benzophenone. 

27.83 2-(Diethylamino)ethyl, conjugate acid 

27.83.1 Copper(I) ion 

'CH2CH2NEtzH+ + Cu+ ~ 7.5 X 108 2.2- p.r. P.h.k. at 370 nm in N20-satd. soln. contg. 93A473 
CuCH2CHzNEt2H:l+ 3.5 0.05-0J mol L -I triethylamine, 0-0.001 mol 

L-1 CuS04 and (0.05-0.13) x 10-3 mol L-1 

Cu+. 

27.84 1,2-Dihydroxybutyl 

27.84.1 Hydrogen ion 

CH3CH2<;HOHCHOH + H+ ~ 1.5 X 108 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 

CH3CH2CHCHO + H20 + H+ 1,2-hutanediol at varied [H+]; acid catalysis. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH I T(K) Method Comment f~ (', 

(L mol-1 S-l) 

27.84 1,2-Dihydroxybutyl - Continued 

27.84.2 1,4-Benzoquinone 

CH3CH2CHOHCHOH + Q -+ Q'- + 2.5 X 109 6-7 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
other prod. 1,2-butanediol. 

27.85 1,4-Dihydroxybutyl 

27.85.1 Cysteamine, conjugate acid 

'CHOHCH2CH2CH20H + 1.1 x 108 p.r. P.h.k. at 410 nm (RSSR-) in N20- satd. soln. 680132 
HSCH2CH2NH3 + -+ HO(CH2)40H + contg. 1,4-butanediol. 
H3N+CH2CH2S' 

27.86 1,2-Dihydroxycyclohexyl 

27.86.1 Hydrogen ion 

c-C6H9-1,2-(OHh + H+ -+ H20 + 1.3 x 109 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
c-C6H lO(=O) + H+ 1,2-cyclohexanediol at varied [H+]; acid 

catalysis. 

27.86.2 1,I'-Dimethyl-4,4' -bipyridinium 

C-C6H9-1,2-(OHh + MV2+ -+ MV'+ + 1.3 X 109 6 p.r. P.h.k. at 600 nm in N20-satd. soln. contg. 0.1 86A220 
other prod. ' mol L-1 1,2-cyclohexanediol 

27.86.3 Dithiothreitol 

C-C6H9-1,2-(OHh + 1.4 x 108 7.4 p.r. P.b.k. at 390 nm (DTT'l in N20-satd. soln. 87A250 
HSCH2(CHOH)zCH2SH -+ contg. dithiothreitol and 1,2-
HSCII2(CHOII)2CII2S' 1- cyc10hcxnncdiol. 
c-C6H lO-l,2-(OHh 

27.87 1,3-Dihydroxyeyclohexyl 

2,7.87.1 Dlthlothreltol 

c-C6H9-1,3-(OHh + 3.4 x 108 7.4 p.r. P.h.k. at 390 nm (DTT'-) in N20-satd. soln. 87A250 
HSCH2(CHOH}2CH2SH -+ contg. dithiothreitol and 1,3-
HSCH2(CHOHhCH2S' + cyclohexanediol. 
c-C6H lO-I,3-(OHh 

27.88 1,4-Dihydroxycyclohexyl 

27.88~ Dithiothreitol 

c-C6H~~1,4-(OHh + 3.4 x 108 7.4 p.r. P.h.k. at 390 nm (DTT'-) in N20-satd. soln. 87A250 
HSCH2(CHOHhCH2SH -+ contg. dithiothreitol and 1,4-
HSCH2(CHOH}zCH2S' + cyc1ohexanediol. 
c-C6H 10-1 ,4-(OHh 

27.89 1,3-Dihydroxy-2,2-di(hydroxymethyJ)propyl 

27.89.1 Hemine 

'CHOHC(CH20Hh + Hem-FeIll -+ 3.0 x 108 7.0 p.r. P.h.k. at 413 nm in N20-satd. soln. contg. 75A24 1 
Hem-Feu + other prod. 2.8 x 108 11.8 '0.25 mol L-1 pentaerythritol. 

27.89.2 Lead(I) ions 

'CIIOlIC(CII20Hh 1- Pb+ > 7.0 x 108 p.r. D.k. at 300 nm (Pb+) in 501n. contg. Pb2+ and 761170 
PbCHOHC (CH2 OHh + pentaerythritol knowing initial [R] and [Pb+]; 

cor. for R + R. 

27.89.3 Cytochrome C 

'CHOHC(CH20H)3 + Cyt C (Fe3+) -+ <106 5.6 p.r. P.b.k. at 550 nm; radical from 751012 
Cyt C (Fe2+) + other prod. 1.4 x 108 9.1 pentaerythritol. 

1.6 x 108 9.8 

27.90 1,2-Dihydroxy-l,2-dimethylpropyl 

27.90.1 Hydrogen ion 

(CH3hC(OH)COHCH3 + H+ -+ 1.7 X 109 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
CH3C(CH3)COCH3 + H20 + H+ 2-methyl-2,3-bmanediol at vaned [U"); acid 

catalysis. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I S-I) 

27.90 1,2-Dihydroxy-l,2-dimethylpropyl - Continued 

27.90.2 1,4-Benzoquinone 

(CH3hC(OH)COHCH3 + Q ~ Q'- + 1.9 x 109 6-7 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 0.1 86A220 
other prod. mol L-1 2-methyl-2.3-butanediol 

1.7.91 1,1-Dihydroxyethyl 

27.91.1 Tetranitromethane 

CHixOHh + C(N02)4 ~ CH3C02 - + 2.8 X 109 6.5 -293 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 2 x 88A266 
C(N02h - + 'N02 + H+ 10-3 mol L -1 acetaldehyde and (004-2.1) x 

10-4 mol L -1 TNM. 

27.92 l,2-Dihydroxy-l-(hydroxymethyl)ethyJ 

27.92.1 Cadmium(II) ion 

HOCH2COHCH20H + Cd2+ ~ <2.5 X 105 p.r. No reaction obs. 751153 

27.92.2 Bis(I,1 O-phenanthroline )copper(1I) ion 

HOCH2COHCH20H + Cu(phenh2+ ~ 1.1 x 108 7 p.r. P.h.k. in soln. contg. 0.1 mol L-1 glycerol; 90A517 
Cu(phenh + + other prod. reacting radicals also include 

·CHOHCHOHCH2OH. 

27.92.3 Ferricyanide ion 

HOCH2COHCH20H + Fe(CN)63- ~ 3.3 x 109 7 p.r. D.k. at 410 nm in soln. contg. 0.3 mol L-1 690522 
glycerol; radical mixture also contains 
·CHOHCHOHCH2OH. 

27.92.4 Heminc 

HOCH2COHCH20H + Hem-FeIIl ~ 1.3 x 109 7.0 p.r. P.h.k. in N20-satd. soln. contg. 0.01 mol L -1 75A241 
Hem-FeII + other prod. glycerol; radical mixture contains 

·CHOHCHOHCH2OH. 

27.92.5 Hydrogen ion 

HOCH2¢OHCH20H + H+ ~ 3.5 x 106 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
HOCH2CHCHO + H20 + H+ glycerol at varied [H+]; acid catalysis. 

27.92.6 Oxygen 

HOCH2COHCH20H + O2 ~ addn. 3.3 x 109 7 p.r. C.k. in N20/02 satd. soln. contg. 004 mol L-1 690522 
glycerol and ferricyanide. reI. to 
k(HOCHi:OHCH20H + Fe(CN)63

-) = 3.3 x 
109 L mol-1 S-I. 

27.92.7 1,I'-Dimethyl-4,4'-bipyridinium 

HOCH2COHCH20H + MV2+ ~ MV'+ 1.2 X 108 6 p.r. P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
+ other prod. glycerol. Radical mixture also contains 

·CHOHCHOHCH2OH. 

27.92.8 Nifuroxime 

HOCH2COHCH20H + NF ~ 1.3 x 109 7 p.r. P.h.k. at 390 nm in N20-satd. soln. contg. 0.2 731099 
mol L-1 glycerol; 20% e-transfer. 

27.92.9 Tetranitromethane 

HOCH2COHCH20H + C(N02)4 ~ 204 x 1O~ p.r. P.h.k. at 350 nm in N20-satd. soln. contg. 0.1 640133 
mol L-1 glycerol. 

27.92.10 Cytochrome C 

HOCH2COHCH20H + Cyt C (Fe3+) ~ 2.5 X 106 7 p.r. P.h.k. at 550 nm; radicals from glycerol. 751012 

27.93 2,3-Dihydroxy-l-(hydroxymethyl)propenyl 

27.93.1 Hydrogen ion 

HOCH2C(0!"l)=CCH20H + H+ ~ ;:::5 x 106 1-2 chern. Esr study in soln. contg. Ti(III), H20 2 and 2- 89D228 
HOCH2COCHCH2OH butyne-l,4-diol using k(R + R) = 1 X 109 L 

mol- I s-l. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

~o. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

27.93 2,3-Dihydroxy-l-(hydroxymethyl)propenyl - Continued 

27.93.2 2-Butyne-l,4-diol 

HOCH2C(OH):::CCH20H + ;:::1.6 x 107 1.5 chern. Esr study in soln. contg. Ti(Ill), H20 2 and 2- 89D228 
H09H2C-=CCH20H -+- butyne-l,4-diol using k(R + R) = 1 x 109 L 
HOCHCsCCH20H + moll s 1. 

HOCH2C(OH)=CHCH2OH 

27.94 2,3-Dihydroxy-4-mercaptobutyl 

27.94.1 Dithiothreitol 

'CH2(CHOHhCH2SH + 5.5 x 106 7.1 p.r. P.b.k. at 390 nm in deaerated soln. contg. 89A096 
HSCH2(CHOHhCH2SH -t 0.02 mol L-1 dithiothreitol. 
CH3(CHOH)zCH2SH + 
HSCH2(CHOHhCH2S' 

27.95 Dihydroxymethyl 

27.95.1 Dihydroxymethyl 

'CH(OHh + 'CH(OHh -t HC02H + 1.4 x 109 293 f.p. O.k. at 260 nm in soln. contg. H20 2 and 91A163 
CH2(OHh fonnaldehyde; E::: 550 L mol-I em-I; unclear 

whether k or 2k. 

3.6 x 108 6.3 p.r. O.k. at 250 nm, as well as candy. change, in 710424 
2.3 x 108 12 N20-satd. soln. contg. fonnaldehyde, as well 

as in soln. contg. tert-BuOH and CO; e == 850 
and 1500 L mol-1 crn-1 at pH 6 and 11.8, 
resp.; pKa::: 9.5. 

5.0 x 108 5 p.r. O.k. at 230 nm in N20-satd. soln. contg. 710924 
fonnaldehyde; E::: 520 L marl em-I. 

27.95.2 Chromium(II) ion 

'CH(OHh + C~+ -t CrCH(OHh2+ 1.3 x 108 2.8-6 p.r. P.b.k. in N20-satd. soln. contg. 0.3 mol L-I 85A084 
fonnaldehyde, 10-3 mol L-I C~+ and 0.3 mol 
L-1 Na perchlorate. Product fonns CrCH02+, 
k::: 1 X 102 s-I. 

27.95.3 Hydrogen peroxide 

'CH(OH)z + H20 2 -t CH2(OH)z + 7.4 x lOs 293 f.p. D.k. at 260 nm in Ar-satd. soln. contg. H20 2 91A163 
H02' and fonnaldehyde. 

3.5 x 106 293 photo Estd. from chain termination. 91A163 

27.95.4 Oxygen 

'CH(OH)2 + O2 -t CH(OH)200' 3.5 X 109 293 f.p. D.k. in air-satd. soln. contg. H20 2 and 91A163 
fonnaldehyde. 

4.5 x 109 3.5- 294 p.r. Increase in condy obs. in N20/02 (80120 v:v) 80A282 
6.5 satd. soln. contg. 5 x 10-3 mol L-1 

fonnaldehyde and (2-27) x 10-5 mol L-1 

oxygen; products are fannate and H20 2. 

7.7 x 108 5.7 p.r. D.k. at 250 nm in N20-satd. soln. contg. 710424 
fonnaldehyde, as well as candy. increase. 

27.95.5 Nitrobenzene 

'CH(OH)2 + C6HSN02 -t HCOz- + 2 1.9 X 109 5.8 p.L P.b.k. at 290 nm in N20-satd. soln. contg. 710424 
H+ + [r.6HsN02r- 0.01 mol L-1 fonnaldehyde: also condy. 

study. 

27.96 Dihydroxymethyl, conjugate base 

27.96.1 Nitrobenzene 

'CH(OH)O- + C6HSN02 -t HC02- + 4.5 X 109 12 p.r. P.b.k. at 290 nm in N20-satd. soln. contg. 710424 
H+ + [C6H5N02r- 0.01 mol L- 1 formaldehyde; also condy. 

study. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction T (K) Method Comment Ref. 

27.1)7 1,4-Dihydroxy-l-methylbutyl 

27.97.1 1,4-Dihydroxy-l-methylbutyl 

CH3CH(OH)CH2¢(OH)CH3 + -5 X 108 6.5 p.r. O.k. at 280 nm in N20-satd. soln. contg. 2,4- 94P051 
CH3CH(OH)CH2C(OH)CH3 04 pentanediol; used G(radicals) = 6.0 x 10-7 

mol rl; mixture of radicals. 

27.98 1,2-Dihydroxy-l-methylethyl 

27.98.1 1,1' -Dimethyl-4,4' -bipyridinium 

CHi~OHCH20H + MV2+ 04 MV'+ + -5 X 108 6 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
other prod. 1,2-propanediol. 

1.7.99 l,1.-Dihydroxy-l-methylpropyl 

27.99.1 Hydrogen ion 

CH3CHOHCOHCH3 + H+ 04 9.7 X 108 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
CH3COCHCH3 + H20 + H+ 2,3-butanediol at varied [H+]; acid catalysis. 

27.99.2 1,1' -Dimethyl-4,4' -bipyridinium 

CH3CHOHCOHCH3 + MV2+ 04 MV'+ 1.1 X 109 6 p.r. P.b.k. at 600 nm in N20-satd. soln. contg. 0.1 86A220 
+ other prod. mol L -I 2,3-butanediol 

27.99.3 Tetranitromethane 

CH3CHOHCOHCH3 + C(N02)4 04 3.3 X 109 p.r. P.b.k. in soln. contg. 0.2 mol L -1 2,3- 730126 
butanediol. 

27.100 1,2-Dihydroxy-l-methylpropyl, conjugate base 

27.100.1 First-order reaction 

CH3CHS>HCO-CH3 04 OH- + ~8.1 x 106 s-1 ~12 p.r. C.k. in NzO-satd. soln. contg. 2,3-butanediol; 79A051 
CH3COCHCH3 reI. to k(R + N-methylisonicotinate ion) = 3.8 

x 109 L mol-I s-I. 

27.101 1,2-Dihydroxy-2-methylpropyl 

27.101.1 Hydrogen ion 

(CH3)2COHCHOH + H+ 04 7.0x 108 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L -1 86A220 
'C(CH3hCHO + H20 + H+ 2-methylpropane-l,2-diol at varied [H+]; 

acId catalysis. 

27.101.2 1,4-Benzoquinone 

(CH3hCOHCHOH + Q ~ Q'- + other 2.0 x 109 6-7 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. OJ 86A220 
prod. mol L-1 2-methyl-l,2-propanediol. 

27.102 1,2-Dihydroxypropyl 

27.102.1 Hydrogen ion 

'CHOHCHOHCH3 + H+ 04 9 X 107 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 

CH3CHCHO + H20 + H+ 1,2-propanediol at varied [H+]; acid 
catalysis. 

27.102.2 1.1'-Dimethyl-4.4' -bipyridinium 

'CHOHCHOHCH3 + My2+ 04 MY'+ + -1 X 108 6 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I- 86A220 

other prod. 1,2-propanediol. 

27.102.3 Tetranitromethane 

'CHOHCHOHCH3 + C(N02)4 04 3.2 X 109 p.r. P.b.k. in soln. contg. 0.2 mol L-1 1,2- 730126 
propanediol. 

27.103 l,2-DihYdroxypropyl, conjugate base 

27.103.1 First-order reaction 

CH39HOHCHO- ~ OW + 5.3 X 106 s-1 ~12 p.r. C.k. in N20-satd. soln. contg. 1,2- 79A051 

CH3CHCHO propanediol; reI. to k(R + N-
methylisonicolinatt: iun) = 3.8 x 109 L lllol-l 
-I 

S . 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I s-l) 

27.104 1,3-Dihydroxypropyl 

27.104.1 Cysteamine, conjugate acid 

'CHOHCH2CH20H + <1 x 107 p.r. P.b.k. at 410 nm (RSS~) in N20- satd. soln. 680132 
HSCH2CHzNH3 + ~ contg. allyl alcohol. 

27.104.2 Nit'uroxirne 

'CHOHCH2CH20H + NF ~ 5.1 x 109 7 p.r. P.h.k. at 395 nm (NF) in N20-satd. soln. 731062 
contg. allyl alcohol; 3% e-transfer. 731099 

27.104.3 4-Nitroacetophenone 

'CHOHCH2CH20H + PNAP -'jo 2.7 x 109 7 p.r. P.h.k. at 360 and 550 nm (PNAI') in N2O- 731062 
satd. soln. contg. allyl alcohol; 3% e-transfer. 

27.104.4 Nitrobenzene 

'CHOHCH2CH20H + C6HsNOz ~ -1.5 x 109 7 p.r. P.h.k. at 400 mIl in N20-satd. soln. contg. 731062 
allyl alcohol; 5% e-transfer. 

27.105 l-(Diisobutylphosphotomethyl)-l-methylethyJ 

27.105.1 Water 

(CH3hCCH20P03[~H2CH(CH3hh + 1.4 x 104 s-1 4.5-5 292 p.r. Condy. changes; NzO-satd. soln. contg. 82A350 
H20 ~ H+ + (CH3hCCH20H + 0.001-0.01 mol L-1 tris(2-methyl-l-propyl) 
HOP03[CH2CH(CH3hh phosphate 

27.106 1,I-Dimetboxyetbene radical cation 

27.106.1 Hydroxide ion 

[(CH30)2C=CHz]'+ + OH- ~ 4.2 x 109 p.r. Condy. changes; radical from 2-chloro-I,I- 8 I D027 
'CHZC02CH3 + MeOH dimethoxyethane. 

27.106.2 Hydrogen phosphate ion 

[(CH30 hC=CH2]'+ + HPol- ~ 9 x 105 phot. Esr study; radical from 2-chloro-l, 1- 8lD027 2 • 
dimethoxyethane; reI. to (CH30 hC(OP03 -)CH2 
k([(CH30hC=CH2r+ + OH-). 

27.107 1,I-Dimethoxyetbyl 

27.107.1 Tetranitromethane 

CH3C(OCH3h + C(N02)4 ~ 3 X 109 6.5 p.r. P.h.k. at 300 and 350 nm in N20-satd. soln. 90AOO4 
CH3C(OCH3)20H + -N02 + C(N02)3- contg. TNM and acetaldehyde dimethyl 

acetal. 

27.108 {Dimethoxy)methoxymethyJ 

27.108.1 Ferricyanide ion 

(CH30hCHOCH2 + Fe(CN)63- ~ 1.7 x 109 7-8 293 p.r. D.k. at 420 nm in soln. contg. 0.01 mol L-1 86A155 
(CH30hCHOCH2+ + Fe(CN)64- trimethyl orthoformate and (5-50) x 10-5 mol 

L-1 Fe(CN)63-; k = 1.8 X 109 L mol-1 s-I 
from condy. meas. 

27.108.2 Hexachloroiridate(IV) ion 
• 2 

3.8 X 109 7-8 293 D.k. at 490 nm in soln. contg. 0.01 mol L-1 86A155 (CH30)2CHOCH2 + IrCl6 - ~ p.r. 
(CH30hCHOCH2 + + lrC16

3- trimethyl orthoformate and (5-50) x 10-' mol 
L-J IrCI6

2-; same value from condy. expts. 

27.108.3 Tetranitromethane 

(CH30hCHOCH2 + C(N02)4 ~ -I x 109 7.9 293 p.r. P.b.k. at 350 nIIl in soln. comg. 0.01 JIlul L-1 86A155 
(CH30}zCHOCH2 + + 'N02 + C(N02h- trimethyl orthoformate and (5-50) x 10-5 mol 

L-1 tetranitromethane. 

27.109 Dimethoxymethyl 

27.109.1 Hydrogen peroxide 

'CH(OCH3h + H20 2 ~ 1 X 106 chern. Esr study in Ti(III)-H20 2 soln. contg. 745144 
dimethoxymethane; assumed 2k(R + R) = 2 X 

109 L mol-I S-I. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T (K) Method Comment Ref. 
(L mol-I s-I) 

27.109 Dimethoxymethyl Continued 

27.109.2 A.cl'ylir ~cid 

'CH(OCH3h + H2C=CHC02H -+ addn. 1.5 x 107 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 930265 
Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 
dimethoxymethane; estimated from an 
assumed 2k(R + R). 

27.109.3 Crotonic acid 

'CH(OCH3h + CH3CH=CHC02H -+ 8 x 105 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 930265 
addn. Ti(III), 1.67 x 10-3 mol L -I H20 2 and 

dimethoxymethane; estimated from an 
assumed 2k(R + R). 

27.109.4 Methacrylic acid 

'CH(OCH3h + H2C=C(CH3)C02H -+ 2.2 x 107 -2 chern. Esr study in soln. contg. 1.67 x 10-3 mol L-1 930265 
addn. Ti(III), 1.67 x 10-3 mol L-1 H20 2 and 

dimethoxymethane; estimated from an 
assumed 2k(R + R). 

27.110 1,I-Dimethoxypropene radical cation 

27.110.1 Hydroxide ion 

[(CH~OhC=CHCH3r+ + OH- -+ 2.3 x 108 p.r. Candy. changes; radical from 2-chloro-l,1- 810027 
CH3CHC02CH3 + MeOH dimethoxypropane. 

27.111 N,N-Dimethylacrylamide, radical anion 

27.111.1 Water 

[CH2.CHCON(CH3hr- + H20 -+ 3.7 X 105 s-l 10 p.r. O.k. in soln. contg. N,N-dimethylacrylamide 751052 
CH3CHCON(CH3h + OH- and borate buffer. 

27.112 ~,~-Dimethylacrylamide, radical anion 

27.112.1 Water 

[(CH3hCC~CONH2r- + H20 -+ 2 X 104 s-I 10.2 -+0 p.r. O.k. in soln. contg. ~,~-dimethylacrylamide. 751052 
(CH3hCHCHCONH2 + OH-

27.113 ~,~-Dimethylacrylate, radical anion 

27.113.1 Water 

[(CH3hCC~C02H]'-+ H20 -+ 9 X 103 S-l 11.0 p.r. O.k. in soln. contg. ~,~-dimethylacrylate; 761113 

(CH3hCHCHC02 - + H2O extrapolated to zero conen. of buffer. 

27.113.2 Hydroxide ion 

[(CH3hCC~C02Hr- + OH- -+ 3 x 106 >8.0 -+0 p.r. O.k. in soln. contg. ~,~-dimethylacrylate. 761113 

(CH3hCHCHC02 + OH-

27.114 N-(Dimethylaminocarbonyl)-N-methylaminomethyl 

27.114.1 Tetranitromethane 

'CH2N(CH3)CON(CH3h + C(N02)4 -+ -7 X 109 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 84G133 

'N02 + C(N02h - + other prod. tetramethylurea. 

27.115 2-(Dimethylamino ).1.( dimethylaminomethyl)ethyl, conjugate diacid 

27.115.1 2.(Dimethylamino )-1-( dimethylaminomethyl)ethyl, conjugate diacid 

'CH(CHzNMezH+}z + 9.0 x 108 2.2- p.r. D.k in NzO-"Mrl soln r.ontg 00"-0 1 mol 93A473 

'CH(CH2NMe2H+h -+ 3.8 L-1 N,N,N',N'-tetramethyl-1,3-
propanediamine; e: = 750 L mol-1 cm-1 at 
370 nm. 

27.115.2 Copper(I) ion 

'CH(CH2NMe2H+)2 + Cu+ -+ 4.2 X 108 2.2- p.r. P.b.k. in N20-satd. soIn. contg. 0.05-0.1 mol 93A473 

CuCH(CH2NMe2H+)z + 3.8 L-1 N,N,N',N'-tetramethyl-l,3-
propanediamine,0-0.001 mol L-1 CUS04 and 
(0.05-0.13 ) x 10-3 mol L-1 Cu+. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L moFI s-l) 

27.118 2,5-Dimethyl-3,6-dioxo-2-piperazinyl - Continued 

27.118.5 Oxygen 

INHCOC(Me)NHCOCH(Me)J + O2 -+ 2.3 X 109 6.2 p.r. D.k. at 360 nm in N20/02 (4:1) satd. soln. 89A245 
lNHC(Me )(00' )CONHCH(Me)COJ 2.1 x 109 11.7 alanine anhydride. 

1.0 x 109 5.4 p.r. D.k. at 360 nm in N20/02 satd. soln. alanine 710554 
1.1 x 109 12.0 anhydride. 

27.118.6 2-Methyl-l,4-naphthoquinone 

INHCOC(Me)NHCOCH(Me)l + 3.1 x 109 10.9 p.r. P.b.k. at 395 nm in soln. contg. alanine 731047 
2-CH3NQ -+ anhydride, 75% e-transfer. 

27.119 2,4-Dimethyl-l,3-dithiolan-2-yl 

27.119.1 2,4-Dimeth~I-I,3-dithiolan-2-yl 

IS¢(CH3)SCH(CH3)CH) + 2.0 x 109 -4 p.r. D.k. at 315 nm in N20-satd. soln. contg. 86B043 
TSC(CH3)SCH(CH3)CH2T -+ 2,4-dimethyl-l,3-dithiolane; e = 2000 L 

mol-1 em-I. 

27.120 1-[Di(l-methylethoxy)methoxy]-I-methylethyl 

27.120.1 Ferricyanide ion 

«CH3h CHOhCHOC(CH3h + 2.7 x 109 7-8 293 p.r. D.k. at 420 nm in soln. contg. 0.01 mol L -1 86A155 
Fe(CN)6J

- -+ triisopropoxymethane and (5-50) x 10-) mol 
«CH3hCHOhCHOC+cCH3h + L-I Fe(CN)63-. 
Fe(CN)64-

27.120.2 Hexachloroiridate(IV) ion 
. 2 

2.8 X 109 7-8 293 D.k. at 490 nm in soln. contg. 0.01 mol L -1 86A155 «CH3hCHOhCHOC(CH3h + IrCl6 - p.r. 
-+ «CH3hCHOhCHOC+cCH3h + triisopropoxymethane and (5-50) x 10-5 mol 
IrC16

3- L-IlrCll-· 

27.121 1,I-Dimethylethoxymethyl 

27.121.1 Tetranitromethane 

'CH20C(CH3h + C(N02)4 -+ -3 X 109 p.r. P.b.k. at 350 nm in N20-satd. soln. eontg. 80A071 
C(N02h - + other prod. methyl tert-butyl ether. 

27.122 Dimethyl fumarate, radical anion 

27.122.1 Oxygen 

[CH30 2CCHCHC02CH3r- + O2 -+ 2.2 X 109 p.r. D.k. in soln. contg. dimethyl fumarate. 730097 

5.3 x 109 11 p.r. D.k. in soln. contg. dimethyl fumarate. 670729 

27.122.2 N-Ethyhmdt:illlid~ 

[CH30 2CCHCHC02CH3r- + NEM -+ 2.2 x 109 p.r. D.k. in soln. contg. dimethyl fumarate and 730097 
NEM'- + other prod. N-ethylmaleimide. 

Z7.lZ:.i Z,5-Uioxacyclohexyl 

27.123.1 2,5-Dioxacyclohexyl 

JO¢HCH20(CH2ht + 7.5 x 108 300 p.r. O.k. at 255 nm in N20-satd. soln. contg. 0.1 86A377 

TOCHCH20(CH2hr mol L -1 dioxane; c = 470 L mol-I em-I. 

27.123.2 Hexaamminecobalt(III) ion 

IOCHCH20(CH2h 1 + Co(NH3)63+ -+ :5:2 X 106 3.5-4 p.r. D.k. in N20-satd. soln. eontg. dioxane. 771100 

27.123.3 Pentaammine(bromo)cobalt(lII) ion 

JOCHCH20(CH2hl + Co(NH3)5B~+ -+ :5:2 x 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. dioxane. 771100 

27.123.4 Pentaammine( chi oro )cobalt(III) ion 

10CHCH20(CH2h1 + Co(NH3)5CI2+ -+ :5:2 X 106 3.5-4 p.r. D.k. in N20-satd. soln. contg. dioxane. 771100 

27.123.5 trans-Dibromobis(ethylenediamine)cobalt(III) ion 

10CHCH20(CH2hl + Co(enhBr2 + -+ 4.4 X 108 3.5-4 p.r. D.k. in N20-satd. soln. contg. dioxane. 771100 

27.123.6 Bis(ethylenediamine)dichlorocobalt(lII) ion 

JOCHCH20(CH2h L + Co(enh Cl2 + -+ 3.5 X 107 3.5-4 p.r. D.k. in N20-satd. soln. contg. dioxane. 771100 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Contioued 

No. Reaction T (K) Method Commeot Ref. 

27.123 2,S-Dioxacyclohexyl - Continued 

27.123.7 Chromium (In ion 

IOCHCH20(CH2h i + C~+ -+ addn. 1.0 x 108 -1 p.r. P.b.k. in Ar-satd. solo. contg. dioxane and 741146 
HCI04• 

27.123.8 Copper (II) ion 

JOCHCH20(CH2hl + Cu2+ -+ 4.0 X 106 0.5~ p.r. Calcd. from first~order d.k. at 390 om 87A225 
4.0 (decomp. of CuIIcHCH20CH~CH20-) 

dependence on [Cui and [Cu +] 

27.123.9 Hexachloroiridate(IV) ion 

JOCHCH20(CH2») + IrCli- -+ IrCll- 5.4 x 109 4-6 p.r. D.k. at 490 om io N20-satd. soln. contg. 82A041 
+ other prod. dioxane. 

27.123.10 Permanganate ion 

JOCHCH20(CH2hJ + Mo04 6.5 X 109 4-6 p.r. O.k. at 545 nm in NzO-satd. soln. contg. 82A041 
dioxaoe. 

27.123.11 Hydrogen peroxide 

JOCHCH20(CH2hJ + H20 2 -+ 3 X 104 chern. Esr study in Ti(III)-H20 2 solo. contg. 745144 
dioxane and tert-BuOH; assumed 2k(R + R) 
".., 2 x 109 L mol- l s -1. 

27.123.12 Hexaammineruthenium(III) ion 

10CHCH20(CHzhl + Ru(NH3)63+ -+ 5.0 X 106 3.5-4 p.r. D.k. io NzO-satd. soln. contg. 0.5-1 mol L-1 771100 
dioxane. 

27.123.13 Pentaammine(bromo )rutheoium(III) ion 

loCHCH20(CHzhl + Ru(NH3hB~+ -+ 2.7 x 108 3.5-4 p.r. O.k. in N20-satd. solo. contg. 0.5-1 mol L-1 771100 
dioxane. 

27.123.14 Pentaammine( chloro )ruthenium(lII) ion 

10CHCHzO(CH2hl + Ru(NH3)sC12+ -+ 8.3 X 107 3.5-4 p.r. . D.k. in N20-satd. solo. contg. 0.5-1 mol L-1 771100 
dioxane. 

27.123.15 Nitrobenzene 

IOCHCH20(CH2)21 + C6HSN02 -+ 2.5 X 107 p.r. O.k.; radical from dioxane. 771100 

27.123.16 Thionine cation 

JOCHCH20(CH2h1 + Th'" -+ [ThHJ'-t- + 2.7 X 109 6.8 p.r. P.b.k. io N20-satd. solo. contg. 0.1 mol L-1 87A451 
other prod. dioxane and 10-4 mol L -1 thionine. 

27.123.17 Toluidine Blue cation 

IOCHCH20(CH2hl + TB-+- -+ [TBHr+ 2.6 x 109 6.8 p.r. P.h.k. at 830 nrn io N20-satd. soln. contg. 0.1 89A262 
+ other prod. mol L-1 dioxane. 

27.124 2,5-Dioxacyclopentyl 

27.124.1 Hydrogen peroxide 

10CHO(CH2hl + H20 2 -+ ;:::6 x 104 chern. Esr study in Ti(III)-H20 z soln. contg. 
dioxolane; used 2k(R + R) = 3 x 109 L rnol-1 

745144 

S-I. 

27.125 1,3-Dioxolan-4-yl 

27.125.1 Dithiothreitol 

IOCH2oCH2C:HL ;- 1.0}( 108 8.0 293 p.r. P.b.k. at 400 nm (cyclized radical anion) in 870007 
HSCH2(CHOHhCH2SH -+ N20-satd. soln. contg. OTT and dioxolane; 
HSCH2(CHOHhCH2S' + radical mixture. 
IOCH20(CH2)2r 

27.126 1,3-Dioxan-4-yl 

27.126.1 Dithiothreitol 

lOCH20CH2cH2cHI + 1.2 x 108 8.0 293 p.r. P.b.k. at 400 nm (cycJized radical anion) in 87GOO7 
HSCH2(CHOH}zCH2SH -+ N20-satd. soln. contg. OTT and 1,3-dioxane; 
HSCH2(CHOHhCH2S' + dioxane radical mixture. 

J. Phys. Chern. ReT. Data, VOl. 20, NO.3, 1996 



930 NETA, GRODKOWSKI, AND ROSS 

TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH I T (K) Method Comment Ref. 
(L mol:- I s-I) 

27.127 3,6-Dioxo-2-piperazinyl 

27.127.1 3,6-Dioxo-2-piperazinyl 

JCH2coNH¢HCONHI + 3.5 x 108 6.2 p.r. D.k. at 440 nm in N20-satd. soln. contg. 89A47::l 
fH2CONHCHCONHl -4 1.4 x 108 11.7 glycine anhydride. 

27.127.2 Ferricyanide ion 

lcH2cONHCHCONHI + Fe(CN)63- -4 1.0 x 108 6.4 p.r. D.k. at 350 nm in N20-satd. soln. contg. 89A47::l 
3.1 x 108 11.3 glycine anhydride. 

27.127.3 Hexachloroiridate(IV) ion 

lCH2cONHCHCONHl + IrCli- -4 3.1 x 109 5.7 p.r. Abs. changes at 250 and 270 nm in N2O-satd. 89A464 
IrC16

3- + H+ + IN=CHCONHCH2COJ soln. contg. 0.001 mol L-1 glycine anhydride 
amI (3.8-9.3) x 10-'1 Illul L-1 IrCI6'-. 

27.127.4 Hydroxide ion 

JCH2CON~CHCONH] + OH- -4 H2O -8 X 109 -9.2- p.r. P.b.k at 300 nm in N20-satd. soln. contg. 4 x 710554 
-I- ,CONHCHCOWCHzJ 10.5 10-3 mol L -I glycine anhydride. 

27.127.5 Oxygen 

JCH2CONHCHCONHl + 02 -4 2.0 X 109 6.5- 293 p.r. D.k. at 360 nm in N20/02 (4:1) satd. soln. 89A245 
lNHCH(00')CONHCH2COJ 11.7 cont1/:. 1/:lycine anhydride. 

1.2 x 109 5.0 p.r. D.k. at 360 nm in N20/02 satd. soln. contg. 710554 
2.8 x 108 12.0 glycine anhydride. 

27.127.6 1,4-Benzoquinone 

lCH2cONHCHCONHl + Q -4 2.2 X 109 10.5 p.r. P.b.k. in N20-satd. soln.cootg. glycine 731052 
lCH2CONHCH2CONHT + Q'- anhydride; 87% e-transfer. 

27.127.7 Cysteine 

JCH2CONHCHcoNHI + CysSH -4 <107 6,10, p.r. No change in d.k. at 265 nm on addn. of 710554 
12 cysteine in N20-satd. soln. contg. glycine 

anhydride. 

27.127.8 2-Methyl-l,4-naphthoquinone 

JCH2CONHCHCONHI + 2-CH3NQ -4 4.0 x 109 10.9 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
[2-CH3NQr- + other prod. glycine anhydride; 88% e-transfer; no e-

transfer at pH 6.7. 

5.0 x 109 10.9 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 723057 
glycine anhydride; 85% e-transfer; no e-
transfer at pH 7.0. 

27.127.9 Cytochrome C 

JCH2CONHCHCONHl + Cyt C (Fe3+) <107 6.8 p.r. P.b.k. at 550 nm in N20-satd. solo. contg. 78A288 
-4 glycine anhydride. 

27.12~ 1,j-lJithiolan-2-yl 

27.128.1 Tetranitromethane 

ISCHS(CH2h1 + C(N02)4 -4 'N02 + 4.3 X 109 -4 p.r. D.k. as well as p.b.k. at 350 nm in N20-satd. 86B043 
C(N02h - + other prod. soln. contg. 1,3 dithiolane; mixt. of radicals. 

27.129 l-Ethoxy-l-methoxyethene radical cation 

27.129.1 Hydroxide ion 

[(C2HsO)(CH30)C=CH2r+ + OH- -4 3.0 x 109 p.r. Condy. changes; radical from 2-chloro-l- 81D027 
'CH2C02CH3 + 'CH2C02C2Hs + EtOH ethoxy-l-methoxyethane. 
+ MeOH 

27.130 Ethylenediaminetetraacetate radical 

27.130.1 1,I'-Dimethyl-4,4'-hipyridinium 

[EDTAoxr + My2+ -4 MY'+ + EDTA 5.9 x 105 4.7 f.p./rq P.b.k. at 395 and 605 nm in soln. contg. 89EI05 
1.5 x 109 8.7, Ru(bpz)/+, EDTA and My2+. Reaction 

11 follows quenching of * [Ru(bpzh2+] by 
EDTA followed by deprotonation. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

\11. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-l) 

.~7.130 Ethylenediaminetetraacetate Il'adical Continued 

27.130.1 1,1' -Dimethyl-4,4' -hipyridinium - Continued 

8.5 x 106 4.7 p.r. P.b.k. at 602nm in N20-satd. soln. contg. 0.1 85A051 
7.6 x 108 8.3 mol L-1 BDTA and (0.1-1) x 10-3 mol L-1 

2.8 x 109 12.5 methyl viologen. 

27.130.2 Flavine mononucleotide 

[EDTAoxr + FMN + H+ -lo FMNH' + 5 x 108 7.0 p.r. P.b.k. in N20-satd. soln. contg. FMN and 81A1l5 
EDTA EDTA. 

27.130.3 Lumiflavine 

[EDTAoxr + LF + H+ -lo LFH' + EDTA 1.5 x 109 7 p.r. P.b.k. at 500 nm in NzO-satd. soln. contg. 85A224 
EDTA. 

27.130.4 Cytochrome C 

[EDTAoxr + Cyt C (Fe3+) -+ 2 X 108 7.0 p.r. P.b.k.; biphasic, k = 2 X 107 L mol-1 s-l; 81All5 
indicates two reducing radicals from EDTA. 

.!7.131 2-(Ethylidene)-1,3-dioxolane radical cation 

27.131.1 Hydroxide ion 

[I(C~2)zoC(=CHcH3)olr"" T OH- --. 7.0 x 109 p.l. Cum.ly. dmugt:~, lUuil,;ul flUIlI2-(1- 81D027 
CH3CHC02CH2CH2OH chloroethyl)-1,3-dioxolane. 

n.132 4-CEthylthio)btityl 

27.132.1 1,4-Benzoquinone 

C2HsS(CH2hCHz + Q -+ addn. 4.1 x 108 6 p.r. P.b.k. in soln. contg. 1 mol L-1 tert-BuOH 91A184 
and 0.1 mol L-1 l-ethylthiolanium. 

27.133 l-CEthylthio )ethyl 

27.133.1 Tetranitromethane 

CH3CHSCzHs + C(N02)4 -+ addn. 3.3 x 109 3.5 294 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 84A087 
dicthyl I>ulfidc. 

27.134 l-Ethyl-2-trimethylummonioethyl 

27.134.1 Ferricyanide ion 

CH3CH2CHCH2N+(CH3h + Fe(CN)63- 3.6 x 109 p.r. D.k. at 404 nm in N20-satd. soln. contg. 84A385 
-lo Fe(CN)64- + other prod. 0.001 mol L-1 butyltrimethylammonium and 

5 x 10-5 mol L-1 ferricyanide; k for ~- and y-
radicals, slower reaction with 8-radicals. 

27.135 1-Formylethyl 

27.135.1 Hydroquinone monoanion 

CH3CHCHO + 4-HOC6H40- -+ 1.2 X 109 -11.5 p.r. P.b.k. at 430 nm (semiquinone) in N2O-satd. 79A051 
soln. contg. 1 ,2-prop~nediol; radical mixture 
also contains CH3COCH2. 

17.136 1.Formyi-4.hydroxyhutyi 

27.136.1 Hydroquinone monoanion 

HO(CH2hCHCHO + 4-HOC6H4O- 8.6 X 108 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 2- 79A051 
(hydroxymethy 1 )tetrahydrofuran. 

27.137 I-Formyl-2.hydroxyethyl 

27.137.1 Hydroquinone monoanion 

HOCH2CHCHO + 4-HOC6H40- -+ 1.7 x 109 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
HOCH2CH(OP03

2-)CH20H; radical also 
obtained from glycerol, k = 1.5 x I OIJ, and 
2,3-epoxypropanol, k = 1.3 x 109 L mol-1 s -I. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(LmoFI s-I) 

27.138 1-Formyl-5-hydroxypentyl 

27.138.1 Hydroquinone monoanion 

HO(CH2)/:HCHO + 4-HOC6H40- -+ 5.2 X 108 -11.5 p.r. P.h.k. at 430 nm in N20-satd. soln. contg. 2- 79A051 
(hydroxymethyl)tetrahydropyran. 

27.139 (N-Formyl-N-methylamino )methyl 

27.139.1 Hexaamminecobalt(III) ion 

·CH2N(CH3)CHO + Co(NH3)63+ -+ <1.0 X 107 6.0 p.r. O.k. in N20-satd. soln. contg. 0.01 mol L-1 72AOI8 
dimethylformamide. 

27.139.2 Chromium(II) ion 

·CH2N(CH3)CHO + C~+ -+ 1.1 X 108 -5 p.r. P.h.k. in Ar or N20-satd. soln. contg. 741146 
Cl CH2N(CH3)CHO?+ dimethylformamlde. 

27.139.3 Hexaammineruthenium(lII) ion 

·CH2N(CH3)CHO + Ru(NH3)63+ -+ <3.0 X 107 6.0 p.r. O.k. in N20-satd. soln. contg. 0.01 mol L-1 72AOI8 
dimethylformamide; c transfer. 

27.140 Glycine anhydride, radical anion 

27.140.1 Acetophenone 

[JNHCOCH2NHCOCH2
Ir- + 2.3 x lOy 5.2 p.r. P.h.k. at 280 nm (320 at pH 12.3) in soln. 710554 

C6H5COCH3 -+ 2.0 X 109 12.3 contg. glycine anhydride and 1 mol L-1 

JCH2C;0NHCH2CONW + tert-BuOH. 
C6H5CO-CH3 

27.140.2 Benzophenone 

[lNHCOCH2NHCOCH2
Jr- + 2.2 x 109 5.5 p.r P.h.k. at 330 nm (320 at pH 12.3) in soln. 710554 

(C6H5h Cq -+ ICH2CONHCH2CONHI 2.5 x 109 12.3 contg. glycine anhydride and 1 mol L-1 

+ (C6H5hCO tert-BuOH. 

27.140.3 Cystamine 

[INHCOCH2NHcoCH2Jr- + 1.2 x 108 5.7, p.r. O.k. at 265 nm (R) in soln. contg. glycine 710554 
[H2NCH2CH2Sh -+ electron transfer 11.0 anhydride and 1 mol L -I tert-BuOR. 

27.140.4 Cysteine 

[JNHCOCH2NHCOCH2
Jr- + CysSH 2.1 x 108 6.4 p.r. O.k. at 265 nm in soln. contg. 1 mol L-1 710554 

tert-BuOH and glycine anhydride. 

27.140.5 Glutathione 

[lNHCOCH2NHcocH)r- + GSH -+ 1.8 x 108 6.4, p.r. O.k. at 265 nm in soln. contg. glycine 710554 

electron transfer 7.4 anhydride and 1 mol L-1 tert-BuOH. 

27.140.6 Glutathione, oxidized 

[lNHCOCH2NHCOCH2
Ir- + GSSG -+ 4.0 x 107 6.2 p.r. O.k. at 265 nm in soln. contg. 1 mol L-1 710554 

GSSG·- + other prod. tert-BuOH and glycine anhydride. 

27.140.7 3-Mercaptopropionate ion 

[JNHCOCH2NHcocH2
1r- + 3.0 x 108 5.3, p.r. D.k. at 265 nm in soln. contg. glycine 710554 

HSCH2CH2C02 - -+ electron transfer 7.4 anhydride and 1 mol L-1 tert-BuOH. 

27.140.8 2-Methyl-1,4-naphthoquinone 

[lNHCOCH2NHcocH)r- + 4.9 x 109 6.9 p.r. P.h.k. at 395 nm in soln. contg. glycine 731047 

2-CH3NQ -+ [2-CH3NQr- + other anhydride; 98% e-transfer. 
prod. 

27.140.9 Cytochrome C 

[lNHCOCH2NHcocH2
Ir- + Cyt C 8 x 108 6.8 p.r. P.h.k. at 500 nm in soln. contg. glycine 78A288 

(Fe3+) -+ anhydride. 

27.141 1-Hydroxy-2-butenyl 

27.141.1 Nifuroxime 

CH3CH=CHCHOH + NF -+ 5.6 x 109 7 p.r. P.h.k. at 390 nm (NF) in N20-satd. soln. 731099 
contg. crotyl alcohol; 24% e-transfer. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction T (K) Method Comment Ref. 

27.141 I-Hydroxy-2-butenyl - Continued 

27.141.1 Nifuroxime - Continued 

2.4 x 109 7 p.r. P.b.k. at 395 nm in N20-satd. soIn. contg. 731062 
crotyl alcohol; 10% e-transfer. 

27.141.2 4-Nitroacetophenone 

CH3CH=CHCHOH + PNAP-+ 2.0 x 109 7 p.r. P.b.k. at 360 and 550 nm (PNAI') in N2O- 731062 
satd. soln. contg. crotyl alcohol; 9% e-
transfer. 

27.141.3 Nitrobenzene 

CH3CH=CHCHOH + C6HSN02 -+ -1 x 109 7 p.r. P.b.k. at 400 nm in N20-satd. soIn. contg. 731062 
crotyl alcohol; 8% e-transfer. 

27.142 1-Hydroxybutyl 

27.142.1 Ethylenediaminetetraacetatocuprate(l) ion 

CH3(CH2hCHOH + CuEDTA3
- -+ -5 X 109 7.5 p.r. P.b.k. at 440 nm in soln. contg. 0.01 mol L-1 80A153 

CH3(CH2hCHOHCuEDTA3- CuEDTA2- and 0.06 mol L-1 I-BuOH. Value 
obtained from computer fit. 

27.142.2 Ethylenediaminetetraacetatocuprate(lI) ion 

CH3(CH2hCHOH + CuEDTA2--+ -1 X 106 7.5 p.r. P.b.k. at 440 nm in soln. contg. CuEDTA2- 80A153 
and I-BuOR. Value obtained from computer 
fit. 

27.142.3 Cysteamine, conjugate acid 

CH3(CH2hCHOH + HSCH2CH2NH3 + 8.2 X 107 p.r. P.b.k. at 410 nm (RSSR-) in N20- satd. soln. 680132 
-+ I-BuOH + H3N+CH2CH2S' contg. I-BuOH. 

27.142.4 2-Methyl-l,4-naphthoquinone 

CH3(CH2hCHOH + 2-CH3NQ -+ 4.1 x 109 7.0 p.r. P.b.k. in soln. contg. 0.05 mol L-1 I-BuOH; 731047 
4.2 x 109 12.7 32.3% (pH 7) and 40% (pH 12.7) e-transfer. 

27.142.5 Nit"uroxime 

CH3(CH2hCHOH + NF 5.1 x 109 7 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 1- 731099 
BuOH; 75% e-transfer. 

3.4 x 109 7 p.r. P.h.k. at 395 nrn in N20-satd. soln. contg. 1- 731062 
BuOH; 32% e-transfer. 

27.142.6 4-Nitroacetophenone 

f'H3(("H2)i'HOH + PNAP-+ ?? x 109 7 p.t" Pbk ~t 360 lind 550 nm in NzO-s:atd s:oln 731062 
contg. I-BuOH; 24% e-transfer. 

27.142.7 Nitrobenzene 

CH3(CH2hCHOH + C6H5N02 1.1 X 109 7 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 1- 731062 
BuOH; 31 % e-transfer. 

4.0 x 108 7 p.r. P.b.k. at 285 nm in N20-satd. soln. contg. 0.1 660432 
mol L -I I-BuOH; 35% e-transfer. 

27.142.~ Nitrosobenzene 

CH3(CH2hCHOH + C6Hs~O -+ 4.0 x 109 7.0 p.r. P.h.k. at 450 nm in N20-satd. soln. contg. 660433 

CH3CH2CH2CHO + C6H5NOH 0.05 mol L-1 I-BuOH; includes 13- and y~ 
alcohol radical reaction. 

27.143 I-Hydroxybutyl, conjugate base 

27.143.1 l-Amino-4-anilino-9,10-anthraquinone-2-sulfonate ion 

CH3CH2CH2CHO- + ABSBR .... 2.4 x 109 11.8 p.r. P.b.k. in Ar-saId. soln. comg. 0.2 mul L- 1 1- 89A043 
CH3CH2CH2CHO + ABSBR'- BuOH; E(500) = 6800 L mo\-l em-I. 

27.143.2 Nitrobenzene 

CH3CH.lCHi:HO- + C(jH,NOz -l> 3.1 x 109 13 p.r. P.h.k. a.t 285 nm in NzO-sa.td. soln. contg. 0.1 660432 

CH3CH2CH2CHO + [C6HsN02r- mol L-1 I-BuOH. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-l s-l) 

27.144 1-Hydroxycyclobutyl 

27.144.1 Ferricyanide ion 

ICHzCOH(CH2}z1 + Fe(CN)63- --)0 2.6 X 109 7 275 p.r. D.k. at 410 nm in soln. contg. 10-3 mol L-l 761103 
1(CH2hCOy + Fe(CN)64- + H+ 5.3 X 109 337 cyclohutanone and 0.1 mol L -1 tert-BuOH; 

Ea = 8.8 kJ mol-I. 

27.144.2 Nitrobenzene 

lCHi:oH(CH2}z1 + C6HSN02 --)0 H+ + 1.5 X 109 275 p.r. P.h.k. at 280 nm in soln. contg. 10-3 mol L-I 761103 
[C6HsN02r- + 1(CH2hCOJ 3.2 x 109 337 cyclohutanone and 0.1 mol L-1 tert-BuOH; 

Ea = 9.6 kJ mol-I. 

27.145 I-Hydroxycyclopentyl 

27.145.1 Ferricyanide ion 

lCHi:oH(CH2hl + Fe(CN)63- --)0 2.3 X 109 7 275 p.r. D.k. at 410 nm in soln. contg. 10-3 mol L-I 761103 
1(CH2)4COJ + Fe(CN)64- + H+ 5.4 X 109 337 cyc1opentanone and 0.1 mol L-1 tert-BuOH; 

Ea = 10.9 kJ mol-I. 

27.145.2 Nitrobenzene 

JCH2COH(CH2hl + C6HSN02 --)0 1.4 X 109 275 p.r. P.b.k. at 280 nm in soln. contg. 10-3 mol L-l 761103 
[C6H5N02r- + 1(CH2)4COJ 5.2 X 109 337 cyclopentanone and 0.1 mol L-l tert-BuOH; 

Ea = 16.8 kJ mol-I. 

27.146 1-Hydroxycycloheptyl 

27.146.1 Ferricyanide ion 

lCH2COH(CH2)sl + Fe(CN)63- --)0 2.1 x 109 7 275 p.r. D.k. at 410 nm in soln. contg. 10-3 mol L-1 761103 
,(CH2)6CO, + Fe(CN)64- + H+ 5.4 X 109 337 cyc1oheptanone and 0.1 mol L-l tert-BuOH 

Ea == 11.7 kJ mol-I. 

27.146.2 Nitrobenzene 

lCH2COH(CHZ)5- + C6H5N02 --)0 1.4 X 109 275 p.r. P.b.k. at 280 nm in soln. contg. 10-3 mol L-1 761103 

[C6H5NOzr- + T(CH2)6COr 4.9 x 109 337 cyc1oheptanone and 0.1 mol L-1 tert-BuOH. 
Ea = 15.9 kJ morl. 

27.147 1-Hydroxycyclohexyl 

27.147.1 Ferricyanide ion 

JCH2COH(CH2)41 + Fe(CN)63
- ---+ 1.0 x 109 p.r. D.k. at 420 nm in N20-satd. suln. cunlg. 79N061 

c-C6H lO(=O) + Fe(CN)64
- cyc1ohexanol. 

1.8 x 109 7 275 p.r. D.k. at 410 nm in soln. contg. 10-3 mol L-1 761103 
5.0 x 109 337 cyclohexanone and 0.1 mol L-1 tert-BuOH 

Ea = 12.1 kJ mol-I. 

27.147.2 Nitrobenzene 

lCHzCOH(CH2») + C6H5N02 --)0 7 X 108 275 p.r. P.b.k. at 280 nm in soln. contg. 10-3 mol L-1 761103 

[C6H5N02r- + c-C6HJO(=O) 2.0 x 109 337 cyc1ohexanone and 0.1 mol L-1 tert-BuOH. 
Ea = 13 kJ mol-I. 

27.148 2-HydroxycycJohexyJ 

27.148.1 Copper(II) ion 

lCHCHOH(CH2») + Cu2+ --)0 $1 X 107 1-5.5 p.r. P.b.k. in N20-satd. soln. contg. (5-50) X 10-4 91A152 
mol L-I CUS04, (0-1) X 10-4 mol L-I Cu+, 
0.15 mol L-1 cyc1ohexene, 0.5 mol L-I 

acetonitrile and chromium(III). 

27.148.2 Copper(I) ion, complex with cyclohexene 

lCHCHOH(CH2») + Cu(cyc1ohexenet 2.6 x 109 1-5.5 p.r. P.h.k. in N20-satd. soln. contg. (5-20) X 10-4 91A152 
--)0 c-C6HJO + CuCHCH(OH)(CH2k+ mol L- 1 CUS04' (5-40) x 10-". mol L-1 CuT, 

(5-40) X 10-5 mol L-1 Cr(Ill), 0.02-0.15 mol 
L-1 cyc10hexene and 0.15-0.65 mol L-I 

acetonitrile. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction 

27.149 l·Hydroxycyclooctyl 

27.149.1 Ferricyanide ion 

lCH2COH(CH2)61 + Fe(CN)63- ~ 
1(CH2)7COJ + Fe(CN)64

- + H+ 

27.149.2 Nitrobenzene 

lCH2COH(CH2)6t + C6HSN02 ~ 
[C6HsN02r- + T(CH2hCO, 

2.2 X 109 

5.4 x 109 

1.6 x 109 

5.2 x 109 

27.150 I-Hydroxy-2-[N,N-di(2-hydroxyethyl)amino ]ethyl 

27.150.1 First-order reaction 

7 

(HOCH2CH2)2NCH2CHOH ~ 
(HOCH2CH2}zNCHOHCH2 

2.3 X 105 s-I 8.0-

27.151 2-Hydroxy-l-[ di(2-hydroxyethyJ)amino ]ethyJ 

27.151.1 Tris(2,2' -bipyrazine)rutheniumUI) ion 

HOCH2CHN(CH2CH20H}z + 1.2 x 109 

RU(bpzh 2+ ~ Ru(bpzh + + other prod. 

27.151.2 1,I'-Dimethyl-4,4'-bipyridinium 

HOCH2CHN(CH2CH20Hh +MV2+ ~ 2.7 X 109 

MV'+ + other prod. 

9.5 

12 

12 

27.152 2-Hydroxy-2-[N,N-di(2-hydroxyethyl)amino]ethyl 

27.152.1 2.Hydroxy-2-[N,N-di(2-hydroxyethyl)amino]ethyl 

(HOCH2CH2)zNCHOHCH2 + 1.3 x 108 8 
(HOCH2CHzhNCHOHCHz ~ 

27.152.2 Triethanolamine 

(HOCH2CH2hNCHOHCH2 + TEOA ~ 5 x 104 

HOCHzCHN(CH2CHzOH)2 + 
(HOCH2CH2hNCHOHCH3 

27.153 2-Hydroxyethenyl 

27.153.1 2-Hydroxyetbenyl 

HOCH=CH'+HOCH=CH'~ 

HOCH=CHCH=CHOH 

27.153.2 Hydroxide ion 

HOCH=CH' + OH- ~ rCH=CHO-] + 1.5 x 1010 
112° 

27.153.3 Oxygen 

HOCH=CH' + O2 ~ HOCH=CHOO' 

-8 

<7 

9.4-
10 

T (K) Method Comment Ref. 

275 p.r. 
337 

275 p.r. 
338 

298 p.r. 

f.pJrq 

f.p.lrq 

p.r. 

,,{-r. 

p.r. 

p.r. 

p.r. 

D.k. at 410 nm in soln. contg. 10-3 mol L-1 761103 
cycJooctanone and 0.1 mol L-1 tert-BuOH Ea 
= 11.7 kJ mol-i. 

P.b.k. at 280 nm in soln. contg. 10-3 mol L-I 761103 
cycIooctanone and 0.1 mol L-1 tert-BuOH. 
Ea = 15.5 kJ mol-I. 

P.b.k. at 230 and 410 nm as well as d.k at 82G071 
270 nm in soln. contg. triethanolamine; Ea = 
33 kJ mol-I. studied at 283-328 K.log A 
11.079. 

P.b.k. at 490 nm in soln. contg. Ru(bpzh2+ 89EI05 
and triethanolamine; reaction follows 
quenching of * [Ru(bpzh2+J by TEOA 
followed by deprotonation. 

P.b.k. at 605 nm in soln. contg. Ru(bpzh 2+, 89E105 
triethanolamine and MV2+; reaction follows 
quenching of * [Ru(bpzh 2+] by TEOA 
followed by deprotonation. 

D.k at 230 nm or 410 nm in N20-satd. soln. 82G071 
contg. 0.001 mol L-1 TEOA. 

Chain reaction; calcd. from intensity and pH 82G071 
dependence of products and k = 2.5 x 108 L 
mol-I s-l for radicaJ decay in N20-satd. 
soln. contg. TEOA. 

P.b.k. at 240 nm in N20-satd. soln. contg. 78A007 
0.001 mol L-1 acetylene; E = 8.1 X 103 L 
morl em-I; 2kJE = 2.0 X 105 em s-l; product 
rearranges to succinaldehyde. 

D.k. at 260 nm in 10-3 mol L-I acetylene 
50111.; hydrolysis product is foulJylmcthyl 
radical. 

Condy. buildup in soln. contg. N20/02 and 
acetylene. 

78A007 

81A371 

, J. Phys. Chern. Ret. Data, Vol. 25, No.3, 1996 



936 NETA, GRODKOWSKI, AND ROSS 

TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I S-I) 

27.153 2-Hydroxyethenyl - Continued 

27.153.4 Acetylene 

HOCH=CH' + HC=CH --+ 8.8 x 106 4.0, 298 p.r. P.b.k. at 290 nm in N20-satd. soln. contg. 78AOOI 
HOCH=CHCH:CH 6.0 acetylene; product thought to be 

hydroxybutadienyl which reacts to give 
hydroxyhexatrienyl (p.b.k. at 260 nm, k = 5 X 

106 L mol-I S-I); Ea = 25 kJ mol-I, studied at 
278-333 K. 

27.154 1-(2-Hydroxyethylcarbonyl)ethyl 

27.154.1 1-(2-Hydroxyethylcarbonyl)ethyl 

CH3¢HC02CH2CH20H + 5 x 108 p.r. D.k. in He-satd. soln. contg. 0.5 mol L-I 93AlO!l 
CHjCHCOlCHLCH.PH ~ tert-HuOH and 2-hydroxyethyl acrylate. 

27.155 2-Hydroxy·1·(2.hydroxyethoxy )carbonylethyl 

27.155.1 2-Hydroxy-1·(2-hydroxyethoxy )carbonylethyl 

HOCH29HC02CH2CH20H + 6x lOIS p.r. D.k. at 300 nm in N20-satd. soln. contg. 2- 93AIO() 
HOCH2CHC02CH2CH20H --+ hydroxyethyl acrylate; pKa = 7.8. 

27.156 3-Hydroxy-1-(hydroxymethyl)-2-oxopropyl 

27.156.1 Hydroquinone monoanion 

HOCH2CHCOCH20H + 4-HOC6H4O- 1.3 X 109 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
--+ meso-erythritol; 2-alkanonyl radical mixture 

formed by H-abstraction from erythritol and 
dehydration. 

27.157 I-Hydroxy-2-methoxyethyl 

27.157.1 Hydrogen ion 

CH30CHiHOH + H+ --+ 'CH2CHO + 4.9 x 105 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 86A220 
MeOH+H+ 2-methoxyethanol at varied [H+]; acid 

catalysis. 

27.158 2-Hydroxy-1-methylethyl 

27.158.1 3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion 

CH3CHCH20H + Co(tspc)4- --+ 1.5 X 109 6.1 p.r. P.b.k. 89AI50 
HOCH2CH(CH3)Co(tspc)4-

27.158.2 Chromium(II) ion 

CH,3CHCH:zOH + Cr2+ -+ 1.1 x 108 -3 293 p.r. Abs. changes in NzO-satd soln c.onte_ 0_001 92A361 
CrCH(CH3)CH2OH2+ mol L-I C?+ and propylene; .6.V:j: = 3.9 cm3 

mol-I, studied at 0.1-150 MPa. 

1.5 x 108 0-5 p.r. P.h.k. in soln. satd. with propylenelN 20, 
contg. (1-20) x 10-4 mol L-1 C~+. 

91A477 

27.158.3 Iron(lI) protoporphyrin 

CH3CHCH20H + Fe(II)PP --+ 5 x 108 10-13 p.r. P.h.k. in soln. satd. with N20/propyiene (1 :9) 86A511 
HOCH2C(CH3)Ft:(III)PP contg. (1-3) x 10-5 mol L-1 Fe(II)PP. 

27.159 I-Hydroxymethyl-2-oxopropyl 

27.159.1 Thionine cation 

HOCH2CHCOCH3 + Th+--+ 7 X 109 6.8 p.r. P.b.k. at 770 nm in N20-satd. soln. contg. 4 x 90A306 

H2C=CHCOCH3 + [ThHr+ 10-3 mol L-1 methyl vinyl ketone and I x 
10-5 mol L-I thionine. 

27.160 I-Hydroxy-l-methyl·2·oxopropyl 

27.160.1 Hexaamminecobalt(III) ion 

CH3COHCOCH3 + Co(NH3)63+ --+ <2.0 X 105 1.2 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-I 72AOI8 

biacetvl. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals Continued 

.\~ 0. Reaction k pH T(K) Method Comment Ref. 
(L mol-I s-I) 

27.160 I-Hydroxy-l-methyl-2-oxopropyl - Continued 

27.160.2 Hexaamminerutheniwn(1II) ion 

CH3COHCOCH3 + Ru(NH3)l+ -)0 <3.8 X 106 1.2 p.r. D.k. in Ar-satd. soln. contg. 0.001 mol L-1 72A018 
biacetyl. 

27.161 I-Hydroxy-l-methyl-2-oxopropyl, conjugate base 

27.161.1 Hexaamminecobalt(III) ion 

rCH3COCOCH3r- + Co(NH3)63+-)o ::;;1.8 x 105 5.5 p.r. D.k. in N 20-satd. soln. contJ;!;. 0.01 mol L-1 72A018 
biacetyL 

27.161.2 Hexaamminerutheniwn(1II) ion 

[CH3COCOCH3Y- + Ru(NH3)63+ -)0 2.0 X 109 5.5 p.r. D.k. in N20-satd. soln. contg. 0.01 mol L-1 72A018 
biacetyI. 

~7.162 I-Hydroxy-l-methyl-2-propenyl 

27.162.1 Safranine cation 

CH3COHCH=CH2 + sr -)0 1.6 x 109 6.8 p.r. P.b.k. at 770 nm in Nrsatd. soln. contg. 6 x 90A306 
H2C=CHCOCH3 + [STr 10-3 mol L -I methyl vinyl ketone, 5 x 10-5 

mol L-1 safranine and 0.8 mol L-1 tert-
RuOH 

27.162.2 Thionine cation 

CH3COHCH=CH2 + Th+ -)0 3.2 X 109 6.8 p.r. P.b.k. at 770 nm in N2-satd. soln. contg. 6 x 90A306 
H2C=CHCOCH3 + [ThH]'+ 10-3 mol L-1 methyl vinyl ketone, 5 x 10-5 

mol L-1 thionine and 0.8 mol L-1 terr-BuOH. 

27.163 I-Hydroxy-l-methylpropyl 

27.163.1 Ferricyanide ion 

CH3CHi~OHCH3 + Fe(CN)63- -l> 4.8 x 109 7 p.r. D.k. at 410 nm in soln. contg. 0.1 mol L-1 2- 690522 
Fe(CN)64- + other prod. BuOH. 

27.163.2 Oxygen 

CH3CH2COHCH3 + O2 -)0 4.0 X 109 7 p.r. C.k. in N20/02 satd. soln. contg. 0.3 mol L-1 690522 
CH3CH2C(CH3)(OH)OO' 2-BuOH and ferricyanide. reI. to 

k(CH3CH2COHCH3 + Fe(CN)63-) 4.8 x 109 

Lmol-I s-I. 

27.163.3 Biacetyl 

CH3CH2COHCH3 + CH3COCOCH3 -)0 7.2 X 108 p.r. P.b.k. at 300 nm in N20-satd. soln. contg. 2- 680249 
CH3COCH2CH3 + H+ + BuOH. 
[CH3COCOCH3r-

27.164 I-Hydroxy-2-methylpropyl 

27.164.1 Ferricyanide ion 

(CH3hCHCHOH + Fe(CN)63- -)0 3.0 x 109 7 p.r. D.k. at 410 nm in soln. contg. 0.1 mol L-1 2- 690522 
Fe(CN)64- + other prod. methyl-I-propanol. 

27.164.2 Oxygen 

(CH3hCHCHOH + O2 -)0 3.4 X 109 7 p.r. C.k. in N20/02 satd. soln. contg. 0.3 mol L-1 690522 
(CH3)2CHCH(OH)OO' 2-methyl-l-propanol and ferricyanide. reI. to 

k«CH3hCHCHOH + Fe(CN)63-) = 3.0 x 109 

Lmol-1 8-1• 

27.164.3 Hydrogen peroxide 

(CH3hCHCHOH + H20 2 -)0 2.2 X 105 6.8 y-r. Obs. G(H20 2) in N20-satd. soln. contg. 2- 87G036 
methyl-I-propanol. 

27.164.4 Cysteamine, conjugate acid 

(CH3hCHCHOH + HSCH2CH2NH3 + 1.4 X 108 p.r. P.b.k. at 410 nrn (RSSR-) in N20- sald. soln. 680132 
-)0 iso-BuOH + H3N+CH2CH2S' contg. 2-methyl-'I-propanol. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH 
(L mol-Is-I) 

Continued 27.164 I-Hydroxy-2-methylpropyl 

27.164.5 Nitrobenzene 

(CH3hCHCHOH + C6HSN02 -j> 
(CH3hCHCHO + H+ + [C6HsN02r-

27.164.6 Nitrosobenzene 

(CH3hCHCHOH + C6H~NO -j> 
(CH3hCHCHO + C6HSNOH 

3.9 X 108 

4.0 X 109 

27.165 I-Hydroxy-2-methylpropyl, conjugate base 

27.165.1 Nitrobenzene 

(CH3hCHCHO- + C6H5N02 -j> 
(CH3hCHCHO + [C6HsN02r-

27'.166 2-Hydroxy-l-methylpropyl 

7 

7.0 

13 

27.166.1 3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion 

'CH(CH3)CH(CH3)OH + Co(tspc)4- -j> 8 X 108 6.1 
CH3CHOHCH(CH3)Co(tspC)4-

27.166.2 Chromium(II) ion 

'CH(CH3)CH(CH3)OH + cx2+-j> 
CrCH(CH3)CH(CH3)OH2

+ 

27.167 4-Hydroxy-2-oxobutyl 

27.167.1 Hydroquinone monoanion 

HOCH2CH2COCH2 + 4-HOC6H40- -j> 6.2 X 108 

27.168 3-Hydroxy-2-oxopropyl 

-3 

-11.5 

27.168.1 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate ion) 

HOCH2COCH2 + ABTS2- -j> 2.1 X 107 4 

27.169 I-Hydroxypentyl 

27.169.1 Ferricyanide ion 

CH3(CH2hCHOH + Fe(CN)63- -j> 
Fe(CN)64- + other prod. 

27.170 2-Hydroxypropyl 

27.170.1 Copper(I1) tetraglycine 

'CH2CHOHCH3 + Cu(GlY4)2--j> 
(Gly 4)CuCH2CHOHCH3 2-

27.170.2 1,I'-Dimethyl-4,4'-bipyridinium radical cation 

8.2 

'CH2CHOHCH3 + MY'+ -j> -7 X 108 11.5 

27.170.3 2-Propanol 

'CH2CHOHCH3 + 2-PrOH -j> 2-PrOH + >5 x 101 

(CH3hCOH 

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 

T (K) Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

293 p.r. 

p.r. 

p.r. 

293 p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. at 285 nm in N20-satd. soln. contg. 0.1 660432 
mol L-I 2-methyl-l-propanol; 39% e-
transfer. 

P.b.k. at 450 nm in N20-satd. soln. contg. 66043:1 
0.05 mol L-I 2-methyl-l-propanol; includes 
~-a1cohol radical reaction. 

P.h.k. at 285 nm in N20-satd. soln. contg. 2- 660432 
methyl-I-propanol. 

P.h.k. 89A150 

Ahs. changes in N20-satd. soln. contg. 0.001 
mol L -I cr+ and 2-butene; .a. V+ = 3.9 cm3 

92A361 

mol-I, studied at 0.1-150 MPa. 

P.b.k. in soln. satd. with 2-butenelN 20, 
contg. (1-20) x 10-4 mol L-1 cx2+. 

91A477 

P.h.k. at 430 nm in N20-satd. soln. contg. 2- 79A051 
hydroxytetrahydrofuran. 

P.h.k. in N20-satd. soln. contg. 0.1 mol L-1 88A159 
glycerol 1-phosphate and (2-120) x 10-5 mol 
L-1 ABTS2-. 

D.k. at 420 nm in N20-satd. soln. contg. 1-
pentano!. 

79N061 

P.h.k. at 320 nm in soln. contg. 1 mol L-1 2- 80A304 
PrOH. Also present is (CH3hCOH which 
reduces Cu(Gly 4)2-. 

D.k. (10%) at 600 nm, 0.5-1.5 ms after the 86A327 
pulse, in N20-satd. soln. contg. 5 x 10-4 mol 
L -I My2+ and 0.1 mol L-1 I-PrOH. 

Estd. from reI. rates and G( -H20 2) in soln. 
contg. H2U2 and :L-PrUH. 

700104 



RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 939 

TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-l) 

. '.171 2-Hydroxy-l-sulfonatoethyl, conjugate base 

!..7.171.1 2-Hydroxy-l-sulfonatoethyl, conjugate base 

-OCH2CHS03 - + -OCH2CHS03 - ~ 9.6 X 108 p.r. D.k. at 250 nm in N20-satd. soln. contg. 82A328 
sodium vinyl sulfonate. 

'''.172 2-Hydroxy.l-sulfonatoethyl 

27.172.1 2-Hydroxy-l-sulfonatoethyl 

HOCH2CHS03 - + HOCH2CHS03- ~ 4.3 x 108 p.r. D.k. at 250 nm in N20-satd. soln. contg. 82A328 
sodium vinyl sulfonate. 

27.172.2 Vinyl sulfonate ion 

HOCH2CHS03- + CH2.=CHS03 - ~ 7 X 104 12.3 0.1- p.r. D.k. (esr) in N20-satd. soln. contg. sodium 82A328 
HOCH2CH(S03 -)CH2CHS03 - 0.5 vinyl sulfonate. 

.'7.173 1-[Isobutyl (methylphosphato )methyl]-l-methylethyl 

27.1""3.1 Water 

(Me hCCH20PO(OCH~)OCH2CH(Meh 3 x 104 S-1 4.5-5 292 p.r. Condy. changes in N20-satd. soln. contg. 82A350 
+ H20 ~ H+ + (CH3hCCH20H + 0.001-0.01 mol L-1 methyl bis(2-methyl-l-
HOPO(OCH3)OCH2CH(CH3h propyl) phosphate 

.~7.174 l-Isopropoxy-l-methylethyl 

27.174.1 Ferricyanide ion 

(CH3hCOCI-~(CH3h + Fe(CN)63- ~ 3.6 x 109 4-6 295 p.r. D.k. at 420 nm in N20-satd. soln. contg. 82A04I 
Fe(CN)64- + other prod. diisopropyl ether. 

27.174.2 Hexachloroiridate(IV) ion 
• 2 

3.6 x 109 4-6 295 D.k. at 490 nm in N20-satd. soln. contg. 82A041 (CH3hCOCH(CH3h + IrCI6 - ~ p.r. 
IrC16

3- + other prod. diisopropyl ether. 

27.174.3 Hydrogen peroxomonosulfate ion 

(CH3h COCH(CH3h + HSOs ~ 6.0 x 106 chern. Esr study; soln. contg. Ti(III) sulfate, H2OZ' 90D226 
HSO, - and diisopropyl ether. 

27.174.4 Tetranitromethane 

(CH3hCOCH(CH3h + C(N02)4 ~ 4 x 109 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 2 x 87G038 
HOC(CH3hOCH(CH3h + C(NO,h - + 10-3 mol L-1 diisopropyl ether and 
'NOz+H+ tetranitromethane. 

27.175 Methacrylamide, radical anion 

27.175.1 Watf'r 

[CH2~(CH3)CONH2r- + H20 ~ 1.3 X 106 s-I 10-13 p.r. D.k. in soln. contg. methacrylarnide and 751052 
CH3C(CH3)CONH2 + OH- borate buffer. 

27.176 Methacrylic acid, radical anion 

27.176.1 Water 

[CH2C(~H3)C02H]'- + H20 ~ 2.0 X 105 S-1 9.0 p.r. D.k. in soln. contg. methacrylate; 761113 
(CH3hCC02- + H2O extrapolated to zero concn. of buffer. 

27.176.2 Hydroxide ion 

(CH2C(~H3)C02Hr- + OH- ~ 8 x 108 >5.3 ~O p.r. D.k. in soln. contg. methacrylate. 761113 
(CH3hCC02 - + OH-

27.177 1-(Methoxycarbonyl)-I-hydroxyethyl, conjugate base 

27.177.1 2-Methyl-l,4-naphthoquinone 

CHi~(O-)C02CH3 + 2-CH3NQ ->- 2.3>< 109 10.4 p.r. P.h.k. at 395 nm in N20-3Utd. 301n. contg. 731047 

methyl lactate; 74% e-transfer (20% at pH 
3.2). 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k 
(L mol-Is-I) 

27.178 Methoxycarbonylmethyl 

27.178.1 Oxygen 

'CH2C02CH3 + O2 -+ 1.8 X 109 

'OOCH2C02CH3 

27.179 (1-Methoxyethoxy)methyl 

27.179.1 Tetranitromethane 

CH3CH(OCH3)OCH2 + C(~02)4 -+ 3 X 109 

CH3CH(OCH3)OCH2ON(0)C(N02h 

27.180 Methoxy(methoxycarbonyl)methyl 

27.180.1 Methoxy(methoxycarbonyl)methyl 

CH30CHC02CH3 + CH3OCHC02CH3 l.2 X 109 

27.181 (Methoxymethoxy)methyl 

27.181.1 Crotonic acid 

CH30CH20CH2 + CH3CH=CHC02H 6 x 105 

--+ addn. 

27.181.2 Tetranitromethane 

CH30CH20CH2 + C(!'l°2)4 --+ 5 X 109 

CH3OCH2OCH2ON(0)C(N02h 

27.182 Methyl acetate. radical anion 

27.182.1 First-order reaction 

CH3C(O-)OCH3 --+ CH3CO + CH3O- 5.5 x 105 s-l 

27.182.2 Hydrogen ion 

CH3¢(O-)OCH3 + H+ -+ l.4xlO lO 

CH3C(OH)OCH3 

27.183 4-Methyl-3,6-dioxo-1-piperazinylmethyl 

27.183.1 4-Methyl-3,6-dioxo-1-piperazinylmethyl 

IN(CH3)COCHzN(¢Hz)COCH) 4- 12 x 108 

IN(CH3)COCH2N(CH2)COCH2J -+ 

27.183.2 Sarcosine anhydride 

IN(CH3)COCH2N(CH2)COCH) + 6.0 x 102 

IN(CH3)COCH2N(CH3)COCH2J -+ 

27.184 2-Methyl-I,j-dithiolan-2-yl 

27.184.1 2-Methyl-1,3-dithiolan-2-yl 

lS¢(CH3)S(CH2hi + 2.0 x 109 

TSC(CII3)S(CII2hr . > 

27.185 2-Methylene-1,3-dioxane radical cation 

27.18!5.1 Hydroxide Ion 

(1(CH2hOC(=CH2)01r+ + OH- -+ 

• CH2C02(CH2hOH 
9.0 x 108 
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pH I T(K) Method 

4 p.r. 

6.5 p.r. 

p.r. 

-2 chern. 

4-13 p.r. 

7.8 p.r. 

p.r. 

''Ui pr 

5.6 p.r. 

-4 p.r. 

p.r. 

Comment 

D.k. at 340 nm in soln. contg. 0.001 mol L-I 

methyl chloroacetate, 0.05 mol L -1 formate 
ion and (0.6-2) x 10-4 mol L-I oxygen. 

P.b.k. at 300 and 350 nm in N20-satd. soln. 
contg. TNM and acetaldehyde dimethyl 
acetal. 

D.k. at 260 nm in N20-satd. soln. contg. 0.1 
mol L-I methyl methoxyacetate; E= 1900 L 
mol-1 em-I. 

Esr study in soln. contg. 1.67 x 10-3 mol L-I 

Ti(III), 1.67 x 10-3 mol L-I H20 2 and 
dimethoxymethane; estimated from an 
assumed 2k(R + R). 

P.b.k. at 300 nm in N20-satd. soln. contg. 0.1 
mol L -1 dimethoxymethane; adduct 
decomposes to nitroform anion (A 350 nm), k 
= 8.2 X 102 s-l. 

D.k. at 260 nm; partial reaction to CH3C02-
+·CH3· 

D.k. at 360 nm in soIn. eontg. methyl acetate 
and (1-5) x 10-5 mol L-1 HCI04. 

Dk J:lt ~50 om in N20.l:atd I:oln conts: 

sarcosine anhydride; calcd. from koverall = 6.0 
X 108 L mol-1 S-l. 

D.k. at 350 nm in N20-satd. soln. contg. 
sarcosine anhydride; calcd. from koverall = 6,0 
x 108 L mol-1 s-l. 

D.k. at 310 nm in N20-satd. soln. eontg. 2-
mcthyl-t,:3-dithiolanc; e - 2:350 L mol-I 

em-I. 

Condy. changes; radical from 2-
(chloromethyl)-1,3-dioxane . 

Ref. 

78A402 

90AOO4 

88A503 

93D265 

80A071 

78A402 

78A402 

R9A47~ 

89A473 

86B043 

81D027 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-I s-l) 

!7.185 2-Methylene-l,3-dioxane radical cation - Continued 

27.185.2 Hydrogen phosphate ion 

O(CH2hOC(=CH2)OJr+ + HPO/- ~ 8 x 106 3 phot. Esr study; radical from 2-(chloromethyl)- 81D027 
2 • 

1,3-dioxane; reI. to k(R + OH-) = 9.0 x 108 L 1(CH2hOC(OP03 -)(CH2)OJ 
mol-1 s-l. 

27.186 2-Methylene-1,3-dioxolane radical cation 

27.186.1 Hydroxide ion 

[J(CH2hOC(=CH2)olr+ + OIr ~ 6.4 x 109 p.r. Condy. changes; radical from 2- 81D027 
'CH2C02CH2CH2OH (chloromethyl)-1,3-dioxolane. 

27.186.2 Hydrogen phosphate ion 

[1(CH2hO C(;;;:(;H2)oJr+ + HPoi- > -3 x 108 3 photo Esr study; radical from 2-(chloromethyl)- 81D027 
2 • 

1,3-dioxolane; reI. to k(R + OH-) = 6.4 x 109 ,(CH2)20C(OP03 -)(CH2)O, 
Lmol-1 s-l. 

27.187 Methyl methacrylate, radical anion 

27.187.1 Water 

[CH2~(CH3)C02CH3r- + H20 ~ 4.5 X 105 S-I 9.8- p.r. D.k. in soln. contg. methyl methacrylate and 751052 
CH3C(CH3)C02CH3 + OH- 12.8 borate buffer. 

t7.188 1-MethyJ-1-(methyJthio )ethyl 

27.188.1 Tetranitromethane 

(CH3hCSCH3 + C(N02)4 ~ addn. 3.2 x 109 3.5 294 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 84A087 
methyl isopropyl sulfide. 

~7.189 I-Methyl-2-oxopropyl 

27.189.1 Hydroqutnone monoanion 

CH3COCHCH3 + 4-HOC6H40- ~ 5.6 X 108 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
2,3-butanediol. 

27.190 1-(Methylsulfonatomethyl)ethyl 

27.190.1 Water 

CH3¢HCH20S02CH3 + H20 ~ H+ + 2 X 105 s-I 4.5-5 292 p.r. Condy. changes in N20-satd. soln. contg. 82A350 
CH3CIICH20II + CII3S03H 0.001-0.01 'molL-l propyl mcthancsulfonatc. 

27.191 1-(Methylsulfonatomethyl)-1-methylethyl 

27.191.1 Water 

(CH3h¢CH20S02CH3 + H20 ~ H+ + ~106 S-1 4.5-5 292 p.r. Condy. changes in N20-satd. soln. contg. 82A350 
(CH3)zCCH20H + CH3S03H 0.001-0.01 mo] L-1 2-methylpropyl 

methanesulfonate. 

27.192 1-(Methylsulfonatomethyl)propyl 

27.192.1 Water 

CH3CH2CHCH20S02CH3 + H20 ~ ~106 s-I 4.5-5 292 p.r. Condy. changes in N20-satd. soln. contg. 82A350 
+ • 

0.001-0.01 mol L-1 butyl mcthancsulfonatc. H 1- CH3CH2CHCH20H + CH3S03H 

27.193 4-(Methylthio )butyl 

27.193.1 1,4-Benzoquinone 

CH3S(CH2)3CH2 + Q --+ addn. 2.6 X 108 6 p.r. P.b.k. in soln. contg. 1 mol L -] tert-BuOH 91A184 
and 0.1 mol L-1 I-methylthiolanium. 

27.194 1-(MethyIthio )butyl 

27.194.1 Tetranitromethane 

CH3SCH(CH2hCH3 + C(N02)4 ~ 2.2 X 109 3.5 294 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 84A087 
addn. methyl butyl sulfide. 
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TABLE 27. Miscellaneous Suhstituted Alkyl Radicals - Continued 

No~ Reaction k pH T(K) Method Comment Ref. 
(L mol-Ls-l) 

27.195 1-(Methylthio )ethyl 

27.195.1 Tetranitromethane 

CH3CHSCH3 + C(N02)4 ~ addn. 4.2 x 109 3.5 294 p.r. P.h.k. at 350 nm in N20-satd. soln. contg. 84A087 
methyl ethyl sulfide. 

27.196 Methylthiomethyl 

27.196.1 Tetranitromethane 

'CH2SCH3 + C(N02)4 ~ addn. 2.8 x 109 3.5 294 p.r. P.h.k. at 350 nm in N20-satd. soln. contg. 84A087 
dimethyl sulfide. 

27.197 5-(Methylthio )pentyl 

27.197.1 lA-Benzoquinone 

CH3S(CH2)4CH2 + Q ~ addn. 4.8 x 108 6 p.r. P.h.k. in soln. contg. 1 mol L-1 tert-BuOH 91A184 
and 0.1 mol L-1 1-methylthianium. 

27.198 1-(MethyIthio )propyl 

27.198.1 Tetranitromethane 

C2H5CHSCH3 + C(N02)4 ~ addn. 2.1 x 109 3.5 294 p.r. P.h.k. at 350 nm in N20-satd. soln. contg. 84A087 
methyl propyl sulfide. 

27.199 2-0xocyclohexyJ 

27.199.1 Hydroquinone monoanion 

1(CH2)4CHCOL + 4-HOC6H40- ~ 5.5 X 108 -11.5 p.r. P.h.k. at 430 nm in N20-satd. soln. contg. 79A051 
1,2-cyclohexanediol. 

27.200 1-0xoethyl 

27.200.1 Chromium(II) ion 

CH3CO + C~+ ~ CrCOCHl+ 3.1 x 108 f.p. P.h.k. at 320 nm in soln. contg. 92A424 
CH3COCo([14]aneN4)2+ and (2.1-10.6) x 
10-3 mol L -1 chromium(II) ion. 

27.200.2 Tetranitromethane 

CH3CO + C(N02)4 ~ C(N02h - + 4.5 X 107 f.p. P.h.k. at 350 nm in soln. contg. 92A424 
'N02 + other prod. CH3COCo([14]aneN4)2+ and (7-30) x 10-5 

mol L -1 tetranitromethane. 

27.201 2-0xoglutarate, radical anion 

27.201.1 2-Methyl-1,4-naphthoquinone 

C02CCH2CH2COC02 -r- + 2-CH3NQ 3.8 x 109 10.2 p.r. P.h.k. at 395 nm in soln. contg. u- 731047 
~ -02CCH2CH2COC02 - + ketoglutarate and 1 mol L-1 tert- BuOH; 
[2-CH3NQr- 94% e-transfer. 

27.202 2-0xopropyl 

27.202.1 2-0xopropyl 

CH3COCH2 + CH3COCH2 ~ 7 X 108 6.5 p.r. D.k. at 300 nm in N20-satd. soln. contg. 86A285 
acetone. 

27.202.2 Oxygen 

CH3COCH2 + 02 ~ CH3COCH2OO' 3.1 X 109 p.r. P.h.k. at 350 nm in N20l02 satd. soln. contg. 86A285 
0.01 mol L-1 acetone. 

27.202.3 Cysteamine, conjugate acid 

. CH3COCH2 + HSCH2CH2NH3 + ~ -4 X 108 p.r. P.h.k. at 410 nm (RSSR-) in N20- satd. soln. 680132 
CHjCOCHj + HjN+CHzCHlS' contg. acetone. 

27.202.4 Hydroquinone monoanion 

CH3COCH2 + 4-HOC6H40- ~ Q'- + 1.2 X 109 -11.5 p.r. P.h.k. at 430 nm (semiquinone) in N2O-satd. 79A051 

CH3COCH3 soln. contg. 1,2-pr?panediol; radical mixture 
also contains CH3CHCHO. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

." 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 s-l) 

27;202 2-0xopropyl - Continued 

27.202.5 2-Methyl-2-nitrosopropane 

CH3COCH2 + (CH3hCNO -+ addn. 3.7 x 107 -7 -291 p.r. P.b.k. (esr) in unbuffered N20-satd. soln. 91 D097 
contg. 2 mol L-1 acetone and (0.25-15) x 
10-3 mol T .-1 MNP ($l!i:!i:l1ming ~omp1etp. 
dimer dissociation). 

27.202.6 N;N,N' ,N' -Tetramethyl-p-phenylenediamine 

CH3COCH2 + TMPD + H+ -+ 1.2 X 109 8.5 p.r. P.b.k. at 565 nm in Ar-satd. soln. contg. 0.1 ·86A285 
CH3COCH3 + TMPD'+ mol L-1 acetone and (0.2-1.8) x 10-4 mol L-1 

TMPD. 

~7.203 2-Propenyl, I-hydroxy-l-(2-hydroxyethoxy)-, anion 

27.203.1 Dihydrogen phosphate ion 

CH2=CHC(0-)OCH2CH20H + H2P04- 4x 106 p.r. D.k. in He-satd. soln. contg. 0.5 mol L-1 93A106 
• 2 

tert-BuOH and 2-hydroxyethyl acrylate. -+ CH3~HC02CH2CH20H + HP04 -

27.204 1-(Propylsulfatomethyl)ethyl 

27.204.1- Water 

CH:l:HCH,QSO~CH,CH,CH~ + H,O ~106 S-1 4.5-5 292 p.r. Condy. changes in N,O-satd. soln. cantg-. 82A350 
-+ H+ + CH3CHCH20H + 0.001-0.01 mol L-1 di-1-propyl sulfate. 
HOS03CH2CH2CH3 

17.205 Radicals from acetylasparagine 

27.205.1 2-Methyl-l,4-naphthoquinone 

R' + 2-CH3NQ-+ 1.5 x 109 12.5 p.r. P.b.k. at 395 run in N20-satd. soln. contg. 731047 
acetylasparagine; 39% e-transfer; -12 % e-
transfer at pH 3.2 and 6.0 . 

. 27.206 Radicals from acetyldiglycine 

27.206.1 Oxygen 

AcGlyNHCHC02- + O2 -+ addn. 5.5 x 108 5.5 p.r. D.k. at 330 nm in N20/02-satd. soln. contg. 731052 
acetyldiglycine. 

27.206.2 2-Methyl-l,4-naphthoquinone 

ACGlyNHCHC02 + 2-CH3NQ -+ 3.8 x 109 12.3 p.r. P.b.k. at 3~5 nm in N2U-satd. soln. contg. 731047 
acetyldiglycine; 55% e-transfer. 

27.207 Radicals from acetylserineamide 

27.207.1 2-Methyl-l,4-naphthoquinone 

R' + 2-CH3NQ-+ 1.5 x 109 6,9 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
1.9 x 109 11.0 acetylserinearnide; 52%, 57%, and 68% e-

transfer, resp., at pH 6,9, and 11. 

27.208 Radicals from acetyltrialanine 

27.208.1 2-Methyl-l,4-naphthoquinone 

R' + 2-CH3NQ -+ 2.6 x 109 12.3 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
acetyltrialanine; 47% e-transfer. 

2.1 X 109 6.9 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
acetyltrialanine; 18% e-transfer. 

27.209 Radicals from acetyltriglycine 

27.209.1 2-Methyl-l,4-naphthoquinone 

K + 2-CH3NQ -+ 3.7 x 109 12.5 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 

acetyltriglycine; 50% e-transfer. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmo}-1 S-I) 

27.210 Radicals from acetyltrisarcosine 

27.210.1 2.Methyl·l,4.naphthoqulnone 

R' + 2-CH3NQ-+ 1.3 x 109 12.5 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
acetyltrisarcosine; 39% e-transfer at pH 12.5 
and 7.0. 

27.211 RadicaJs from arabinose 

27.211.1 Dithiothreitol 

R' + HSCH2(CHOHhCH2SH -+ 1.6 x 107 7.3 p.r. P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 85A220 
contg. 5 x 10-4 mol L -1 DTT and arabinose. 

27.212 Radicals from arachidonate 

27.212.1 Oxygen 

L' + O2 -+ LOO' 2 X 108 13 p.r. D.k. at 280 nm in N20/02 satd. soln. contg. 
- (4-8) x 10-4 mol L-1 arachidonate. 

78A36:i 

27.213 Radicals from 2·deoxygalactose 

27.213.1 Dithiothreitol 

R' + HSCH2(CHOHhCH2SH -+ 1.9 x 107 7.3 p.r. P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 
contg. 5 x 10-4 mol L-1 DTT and 2-

85A220 

deoxygalactose. 

27.214 'Radicals from 2-deoxyglucose 

27.214.1 Dithiothreitol 

R' + HSCH2(CHOHhCH2SH -+ 9.2 x 107 7.3 p.r. P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 85A220 
contg. 5 x 10-4 mol L -l DTT and 2-
deoxygluco!>e. 

27.215 Radicals from deoxyribose 

27.215.1 Ferricyanide ion 

dR' + Fe(CN)63- -+ 1.4 x 109 p.r. D.k. in soln. contg. 2-deoxY-D-ribose. 78A175 

2.8 x 109 7 p.r. D.k. at 410 nm in soln. contg. 0.3 mol L-1 710618 
deoxyribose. 

27.215.2 Hydrogen ion 

dR' + H+ -+ dehydration 1.5 x 107 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
2-deoxyribose at varied [H+]; acid catalysis. 

27.215.3 Oxygen 

dR' + O2 -+ dROO' 2.0 X 109 5-6 p.r. c.k. in N20-satd. soln. contg. deoxyribose; 
reI. to k(dR' + Fe(CN)63-) 2.8 x 109 L 

710618 

mol-I s-l. 

27.215.4 1,4.Benzoquinone 

dR' + Q -+ Q'- + deoxyribose 1.6 x 109 6-7 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
2-deoxyribose. 

2.7 x lOy 5.6 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 730049 
deoxyribose. 

27.215.5 Dithiothreitol 

dR' + HSCH2(CHOHhCH2SH -+ l.~ x 108 '1.4 p.r. P.b.k. at 390 nm (DTr-) in N20-satd. soln. 87A250 

HSCH2(CHOHhCH2S' + deoxyribose contg. 2 x 10-4 mol L-1 dithiothreitol and 
0.01 mol L-1 deoxyribose. 

2.4 x 107 7.3 p.r. P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 85A220 
contg. 5 x 10-4 mol L-1 DTTand 0.2 mol L-1 

deoxyribose. 

27.215.6 Glutathione 

dR' + GSH -+ deoxyribose + GS' 3.5 X 107 8.4 p.r. P.b.k. in N20~satd. soln. contg. deoxyribose. MA012 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction 

27 .21S Radicals from deoxyribose - Continued 

27.215.7 2-MethyJ-l,4-naphthoquinone 

dR' + 2-CH3NQ ~ 2.1 x 109 6.8 

4 x 109 6.8 

27.215.8 Nifuroxime 

dR' +NF~ 

27.215.9 4-Nitroacetophenone 

dR' + PNAP ~ [PNAP],- + other prod. 1.0 x 109 

27.215.10 2,2,6,6-Tetramethyl-4-piperidone N-oxyl 

7 

dR' + TAN ~ 3.9 x 108 5-6 

27.216 Radicals from diglycine 

27.216.1 2-Methyl-l,4-naphthoquinone 

NH3 +CH2CONHCHC02 - + 2-CH3NQ 1.2 x 109 11.0 
~ 

27.217 Radicals from 3,3-dimethyl-2-hydroxy-l,4-butyrolactone + OH 

27.217,1 Dithiothreitol 

K + H:SCH2(CHOHhCH2:SH ~ 
HSCH2(CHOHhCH2S' + RH 

27.218 Radicals from erythritol, conjugate base 

27.218.1 First-order reaction 

HOCH2CHOHCO-CH20H ~ OH- + 
HOCH2CHCOCH20H 

27.219 Radicals from erythritol 

27.219.1 Hydrogen ion 

HOCH2C(OH)CH(OH)CH20H + H+ ~ 
dehydration 

27.219.2 1,1' -Dimethyl-4,4' -bipyridinium 

HOCH2C(OH)CH(OH)CH20H + My2+ 
~ MY'+ + other prod. 

27.220 Radicals from fructose 

27.220.1 Dithiothreitol 

R' + HSCH2(CHOHhCH2SH ~ 

27.221 Radicals from galactose 

27.221.1 Dithiothreitol 

R' + HSCH2(CHOH)2CH2SH ~ 

27.222 Radicals from glucose 

27.222.1 First-order reaction 

R'~ 

2.9 X 106 

7.2 X 107 

1.2 x 107 

1.6 x 107 

9 x 104 s-1 

6 

7.3 

7.3 

T (K) Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. in soln. contg. 0.05 mol L-1 731047 
deoxyribose; 81 % e-transfer. 

P.b.k. at 400 nm in soln. contg. deoxyribosc; 723057 
74% e-transfer. 

P.b.k. at 390 nm in N20-satd. soln. contg. 731099 
0.01 mol L -I deoxyribose; 70% e-transfer. 

P.b.k.; 47% e-transfer. Radicals from 751207 
deoxyribose 

c.k. in N20-satd. soln. contg. deoxyribose; 710618 
reI. to k(dR" + Fe(CN)63-) = 2.8 X 109 L 
mol- I S-I. 

P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
diglycine; 19% e-transfer at pH 6.6 and 47% 
at pH 11. 

P.b.k. at 390 nm (DT1" ) in N20-satd. soln. 
contg. dithiothreitol and 3,3-dimethyl-2-
hydroxy-l,4-butyrolactone. 

87Al~0 

C.k. in N20-satd. soln. contg. erythritol; reI. 79A051 
to k(R + N-methylisonicotinate ion) = 3.8 X 

109 L morl S-I. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 86A220 
erythritol at varied [H+J; acid catalysis. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
erythritol. Radical mixture also contains 
HOCH2CHOHCHOHCHOH. 

P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 
contg. 5 x 10-4 mol L -I DTTand fructose. 

85A220 

P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 85A220 
contg. 5 x 10-4 mol L- 1 OTT and galactose. 

C.k. with radical reaction with glutathione. 84A012 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction 

27.222 Radicals from glucose - Continued 

27.222.2 Ferricyanide ion 

27.222.3 Hydrogen ion 

R' + H+ -4 dehydration 

27,222,4 Oxygen 

R' + O2 -4 ROO' 

1.9 X 109 7 

7 

27.222.5 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-l.yloxy 

R' + NX-s -4 5.1 X 107 acid 

27 .222.6 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-l-yloxy 

R' + NX-u -4 4.3 X 107 acid 

27.222,7 l-Chloro·4·nitrobenzene 

R' + 4-CIC6H4N02 -4 4.0 X 108 

27.222.8 Cysteamine, conjugate acid 

R' + HSCH2CH2NH3 + -4 
H3N+CH2CH2S' + other prod. 

27.222.9 1,1 '.Dimethyl.4,4'.bipyridinium 

R' + My2+ -4 MY'+ + other prod. 1.2 x 108 

27.222.10 3,5-Dinitrobenzonitrile 

R' + 3,5-(02NhC6H3CN -4 
[3.5-(02NhC6H3CN]'- + other prod. 

1.0 X 109 

27.222.11 l_(?,d.ninitrophenyl)pyridinium 

R' + 2,4-(N02hC6H3PY+ -4 1.0 X 109 

[2,4-(N02hC6H3Py]" + other prod. 

27.222.12 Dithiothreitol 

R' + HSCH2(CHOHhCH2SH -4 1.7 x 107 

27.222.13 Glutathione 

R' + GSH -4 GS' + glucose 7 x 106 

27.222.14 Hydroquinone mono anion 

R' + 4-HOC6H4O--4 7.1 X 108 

27.222.15 4·Nitroacetophenone 

J{" + PNAP -4 LPNAPr- + other prod. Y x lUs 

27.222.16 4-Nitrobenzonitrile 

R' + 4-02NC6H4CN -4 1.0 x 109 

27,222.17 2,2,6,6-Tetramethylpiperidine-N.oxyl 

R' + TMPN -4 4.9 x 107 

27.222.18 2,2,6,6-Tetramethyl·4-piperidone N-oxyl 

R' + TAN -4 'i.9 x 107 

J. Phys. Chem. Ref. Data, Vol. 25, No.3, 1996 

5 

7.3 

8.4 

-11.5 

acid 

acid 

T (K) Method Comment Ref. 

p.r. 

293 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

293 p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

D.k. at 410 nm in soln. contg. 0.3 mol L-1 

glucose. 

P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 

Cl-D-glucose and -1 x 10-4 mol L -I methyl 
viologen at varied pH. 

690522 

88A159 

C.k. in N20/02 satd. soln. contg. 0.3 mol L-1 690522 
glucose and ferricyanide; reI. to k(R + 
ferricyanide) == 1.9 x 109 L mol-1 ,,-I. 

Condy. changes in N20-satd. soln. contg. 0.1 761152 
mol L -I glucose; e-transfer. 

Condy. changes in N20-satd. soln. contg. 0.1 761152 
mol L-1 glucose; e-transfer. 

Abs. changes in soln. contg. glucose. 77R167 

P.b.k. at 410 nm (RSSR-) in N20-satd. soln. 680132 
contg. glucose. 

P.b.k. at 602 nm in N20-satd. soln. contg. 
0.1 mol L -1 Cl-D-glucose and methyl 
viologen. 

Abs. changes in soln. contg. glucose. 

Abs. changes .in soln. contg. glucose. 

88A159 

77R167 

77R167 

P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 85A220 
contg. 5 x 10-4 mol L-1 DTTand glucose. 

P.b.k. in N20-satd. soln. contg. glucose. 84A012 

P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
glucose; 2-alkanonyl radicals by H-
abstraction and dehydration. 

Abs. changes in soln. comg. glucose. 77R167 

Abs. changes in soln. contg. glucose. 77R167 

Condy. changes in N20-satd. so1n. contg. 0.1 761067 
mol L-1 glucose; addn. reaction. 

Condy. changes in N20-satd. soln. contg. 0.1 761067 
mol L-1 glucose; addn. reaction. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmol-1 s-l) 

27.222 Radicals from glucose - Continued 

27.222.18 2,2,6,6-Tetramethyl-4-piperidone N-oxyl - Continued 

<1 x 108 5-6 p.r. C.k. with ferricyanide in N20-satd. soln. 710618 
contg. glucose. 

27.222.19 Tetranitromethane 

R' + C(N02)4 -I> 2.6 X 109 p.r. P.b.k. at 366 nm in N20-satd. soln. 0.25 mol 650183 
L-I glucose. 

27.222.20 Thionine cation 

R' + Th+ -I> [ThHr+ + other prod. 1.6 x 109 6.8 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 

glucose and 10-4 mol L-1 thionine. 
87A451 

27.222.21 Toluidine Blue cation 

R' + TB+ -I> [TBHr+ + other prod. 2.2 x 109 6.8 p.r. P.b.k. at 830 nm in N20-satd. soln. contg. 0.1 
mol L -1 glucose. 

89A262 

27.222.22 2,4,6-TrinitrobcnzcncsuJfonatc ion 

R' + 2,4,6-(N02hC6H2S03 - -I> 1.1 X 109 p.r. Abs. changes in soln. contg. glucose. 77R167 

27.223 Radicals from glycylglycinamide 

27.223.1 2-Methyl·l,4-naphthoquinone 

H2NCHCONHCH2CONH2 + 2-CH3NQ 8.5 x 108 6.8 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
-I> 8.5 x 108 11.0 glycylglycinamide; 25% e-transfer at pH 6.8 

(16% e-transfer at pH 5.5 and 45% at pH 
11.0). 

27.224 Radicals from glycylsarcosine 

27.224.1 2-Mcthyl-l,4-naphthoquinonc 

H3N+CH2CON(CH3)CHC02 - + 1.0 X 109 10.9 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
2-CH3NQ -I> glycylsarcosine; 46% e-transfer (20% at pH 

6.8). 

27.225 Radicals from linolenate 

27.225.1 Oxygen 

L" + 02. -" LOO' 3.2 x 108 10.9 p.r. D.k. at 280 nm in N20J02 satd. wIn. contg. 87A277 
Iinolenate. 

3 x 108 10.5- p.r. D.k. at 280 nm in N20/02 satd. soln. contg. 78A365 
13 (4-8) x 10-4 mol L -Ilino}enate. 

27.226 Radicals from linoleate 

27.226.1 Oxygen 

L' + O2 -1> LOO' 3 X 108 10.5- p.r. D.k. at 280 om in NzO/Oz satd. soln. contg. 78A365 
13 0.01 mol L-1 linoleate and 0.02 mol L-I 

phosphate. 

27.227 Radicals from myoinositol 

27.227.1 Hydrogen ion 

C6H II 0 6 + H+ -I> dehydration 5.7 x 105 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 86A220 
myoinositol (isomer with ~-OH axial) at 
varied [Ur

]; acid catalysis; k = l.V X 105 L 
mol-1 S-I for ~-OH equatorial isomer. 

27.227.2 1,I'.Dimethyl-4,4' ·bipyridinium 

C6H 11 0 6 + MV2+ -I> MV'+ + other 1 x 108 6 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-1 86A220 
prod. myoinositol. (isomer with ~-OH axial); k = 2 

X 107 L moI-1 5-
1 for ~-OH equatorial. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

27.228 Radicals from oleate 

27.228.1 Oxygen 

L" + O2 --+ LOO' 1.0 x 109 13 p.r. D.k. at 280 nm in N20/02 satd. soln. contg. 78A365 
- (4-8) x 10-4 mol L-I oleate. 

27.229 Radicals from ribose 

27.229.1 Dithiothreitol 

R" + HSCH2(CHOHhCH2SH --+ 9.0 x 107 7.4 p.r. P.b.k. at 390 nm (DTT"-) in N20-satd. soln. 87A250 
HSCH2(CHOHhCH2S' + RH contg. dithiothreitol and ribose. 

1.2 x 107 7.3 p.r. P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 85A220 
contg. 5 x 10-4 mol L-1 DTT and 0.2 mol L-1 

ribose. 

27.229.2 N-Etbylmaleimide 

R' +NEM--+ 2.1 x 109 6-7 p.r. Abs. changes in soln. contg. ribose; 30% e- 720144 
transfer, 20% addn. based on abs. spectra. 

27.229.3 Hydroquinone monoanion 

R' + 4-HOC6H40- --+ 9.6 X 108 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
ribose; 2-alkanonyl radicals by H-abstraction 
and dehydration. 

27.229.4 2.Metbyl·l,4-napbtboquinone 

R' + 2-CH3NQ--+ 1.4 X 109 6.9 p.r. P.b.k. in N20-satd. soln. contg. 0.5 mol L-1 731047 
ribose: 60% e-transfer. 

2.6 x 109 6.9 p.r. P.b.k. in N20-satd. soln. contg. ribose; 44% 723057 
e-transfer. 

27.229.5 Nifuroxime 

R' + NF--+ 1.5 x 109 7 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 731099 
0.01 mol L -1 ribose; 50% e-transfer. 

27.230 Radicals from ribose S·phosphate 

27.230.1 Dithiothreitol 

R' + HSCH2(CHOHhCH2SH --+ -5 x 107 7.4 p.r. P.b.k. at 390 nm (DTT"-) in N20-satd. soln. 87A250 
HSCH2(CHOHhCH2S' + RH contg. dithiothreitol and D-ribose-5-

phosphate. 

5 x 106 7.3 p.r. P.b.k. at 390 nm (RSSR-) in N20-satd. soln. 
contg. 5 x 10-4 mol i.-I DTT and ribose 5-

85A220 

phosphate. 

27.230.2 2.Methyl-l,4-naphthoquinone 

R' + 2-CH3NQ --+ 4.0 x 109 6.8 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 723057 
ribose-5-phosphate; 25% e-transfer. 

27.230.3 Nifuroxime 

R' + NF--+ 1.7 x 109 7 p.r. P.b.k. at 390 nm in N20-satd. soln. contg. 731099 
0.001 mol L-1 ribose phosphate; 10% e-
transfer. 

27.231 Radicals from sodium dodecylsulfate 

27.231.1 1,4.Benzoquinone 

R' + Q --+ Q'- + other prod. 1.2 x 109 p.r. P.b.k. at 430 nm in soln. contg. 0.1 mol L-1 78A261 
sodium dodecylsulfate; k(R + micelle) = 9.9 
x 108 L mol-1 s-l. 

27.232 Radicals from sorbitol 

27.232.1 Hydroquinone monoanion 

R' + 4-HOC6H40- --+ 9.8 X 108 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
sorbitol; 2-alkanonyl radicals: by H-
abstraction and dehydration. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

27.233 Radicals from sucrose 

27.233.1 Tetranitromethane 

C12H21012 + C(N02)4 -? 8.3 X 108 p.r. P.b.k. in soln. contg. 0.1 or 0.01 mol L -1 650183 
sucrose. 

7.0 x 108 p.r. P.b.k. at 350 nm in N20-satd. soln. contg. 0.1 640133 
mol L-1 sucrose. 

27.234 Radicals from triglycine 

27.234.1 9,lO-Anthraquinone-2,6-disulfonate ion 

R' + 2,6-diS03AQ2- -? 1.8 X 109 10 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
[2,6-diS03AQr3- + other prod. triglycine. 

27.234.2 9,lO-Anthraquinone-2-sulfonate ion 

R' + 2-S03AQ- -? [2-S03AQr2- + 1.4 x 109 10 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
other prod. triglycine. 

27.234.3 1,4-nenzoquinone 

R' + Q -? GlyGlyGly + Q'- 2.5 X 109 10 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
triglycine 

27.234.4 2-Hydroxy-l,4-naphthoquinone 

R' + 2-(OH)NQ -? 2-(OH)NQ'- + other 1.9 x 109 10 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
prod. triglycine. 

27.234.5 2-Methyl-l.4-naphthoquinone 

R' + 2-CH3NQ -+ 1".8 x 109 12.0 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
triglycine; 77% e4ransfer. 

1.8 x 109 7.0 p.r. P.b.k. at 395 nm in N20-satd. soln. contg. 731047 
triglycine; 11 % e-transfer. 

1.9 X 109 10 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
triglycine. 

27.234.6 1,4-Naphthoquinone-2-sulfonate ion 

R' + 2-S03NQ- -? [2-S03NQr2- + 2.0 x 109 10 p.r. P.b.k. at 400 nm in N20-satd. soln. contg. 731104 
other prod. triglycine. 

27.235 Radicals from xylitol 

27,235.1 Hydroquinone monoanion 

R' + 4-HOC6H40- -? 1.2 X 109 -11.5 p.r. P.b.k. at 430 nm in N20-satd. soln. contg. 79A051 
xylitol; 2-alkanonyl radi"all'> by H-

abstraction and dehydration. 

27.236 Sarcosine anhydride, radical anion 

27.236.1 Acetophenone 

[IN(CH3)COCH2N(CH3)COCH2ir- + 2.0 x 109 5.2 p.r. P.b.k. at 280 nm (320 at pH 12.4) in soln. 710554 
C6HsCOCH3 -? 2.1 X 109 12.4 contg. sarcosine anhydride and 1 mol L-1 

IN(CIj~)COCH,N(CH3)COCH,I + tert-BuOH. 
C6HsCO-CH3 

27.236.2 Benzophenone 

[IN(CH3)COCH2N(CH3)COCH21r- + 2.3 x 109 5.2 p.r. P.b.k. at 330 nm (320 at pH 12.2) in soln. 710554 
(C6HshCO -? 2.4 x 109 12.2 contg. sarcosine anhydride and 1 mol L-1 

IN(CH3)~OCH2N(CH3)COCH2] + tert-BuOH. 
(C6Hsh CO-

27.236.3 Cysteine 

[IN(CH3)COCH2N(CH3)COCH21r- + 1.5 x 108 7.0 p.r. D.k. at 265 nm in soln. contg. 1 mol L-1 710554 
CysSH -? electron transfer tert-BuOH and sarcosine anhydride. 

27.236.4 2-Methyl-l,4-naphthoquinQne 

[IN(CH3)COCH2N(CH3)COCH21r- + 4.6 x 109 6.0 p.r. P.b.k. at 395 nm in soln. contg. sarcosine 731047 
2-CH3NQ -? [2-CH3NQr- + other anhydride; 91 % e-transfer. 
prod. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

27.237 Sorbic acid, radical anion 

27.237.1 Water 

[CH3CHCHCHCHC02Hr- + H20 --+- 5.0 X 104 s-1 ILl p.r. D .k. in sorbate soln.; extrapolated to zero 761113 
concn. of buffer. 

27.237.2 Hydroxide ion 

[CH3CHCHCHCHC02H]'- + OH- --+- -2 x 107 >6.4 --+-0 p.r. D.k. in soln. contg. sorbate. 761113 

27.238 1-Sulfatoethyl 

27.238.1 Ferricyanide ion 

CH3CHOS03 - + Fe(CN)63- --+- -2 x 108 p.r. D.k. at 420 nm in N20-satd. soln. contg. 79N061 
ethylsulfate ion; similar values are given also 
for nidicals produced from reaction of ·OH 
with octyl and decyl sulfates. 

27.239 1,1,2,2-Tetrachloro-2-hydroxyethyl 

27.239.1 First-order reaction 

'CCI2CCI20H --+- 'CCI2C(O)CI + H+ + >7 X 105 S-1 298 p.r. Condy. changes in in N20-satd. soln. contg. 94A397 
Cl- tetrachloroethylene. 

;..7 x 105 s-1 p.e. Abs. ch(lJlgcs in N20-satd. soln. coutg. 10-4 710709 

mol L -1 tetrachloroethylene. 

27.240 Tetrahydro-2,5-dimethyl-2-furanyl 

27.240.1 Dithiothreitol 

IOC(CH3)CH2CH2CH(CH3)L + 6.1 x 108 8.1 293 p.r. P.b.k. at 400 nm (cyclized radical anion) in 87GOO7 
HSCH2(CHOHhCH2SH --+- N20-satd. soIn. contg. DIT and 2,5-
HSCH2(CHOH)2CH2S' + 
JOCH(CH3)CH2CH2CH(CH3)1 

dimethyltetrahydrofuran. 

27.241 Tetrahydro-2-furanyl 

27.241.1 Hydrogen peroxide 

IOCH(CH2h1 + H20 2 --+- 3 X 104 chern. Esr study in Ti(III)-H20 2 soln. contg. 
tetrahydrofuran; used 2k(R + R) = 3 x 109 L 

745144 

mol-1 s-l. 

27.241.2 Hydrogen peroxomonosulfate ion 

10CH(CH2h1 + HSOs - --+- -1.8 X 106 chern. Esr study; soln. contg. Ti(lII) sulfate, H20 2, 90D226 
HSOs - and tetrahydrofuran. 

27.241.3 Carbon tetrachloride 

lOCH(CH2)} + CCl4 --+- CI- + other 2.0 x 107 p.r. Condy. changes; buildup ofHCl in N2O-satd. 710778 
prod. soln. contg. tetrahydrofuran and CCI4. 

27.241.4 1,4-Dicyanobenzene 

JOCH(CH2h l + DCNB --+- 5 x 107 -7 p.r. P.b.k. at 345 nm in N20-satd. soln. contg. 91A229 
tetrahydrofuran. 

27.241.5 Dithiothreitol 

lOCH(CH2hL + 1.2 x 108 7.2 293 p.r. P.b.k. at 400 nm (cyc1ized radical anion) in 87G007 

HSCH2(CHOHhCH2SH --+- N20-satd. soln. contg. DTT and 
HSCH2(CHOHhCH2S' + THF tetrahydrofuran. 

27.241.6 4-Nitroacetophenone 

JOCH(CH2hL + P~AP --+- 1.0 x 109 5-7 293 p.r. P.b.k. in N20-satd. soln. contg. I mol L-1 88A099 

yO(CH2hyHON(O)C6H4-4-COCH3 tetrahydrofuran D.H* = 11.1 kJ mol-I, ~S* = 
-34 J K-1 mol-I; studied at 273-333 K. 

27.241.7 4-Nitrobenzonitrile 

JOCH(CH2hL + 4:02NC6H4CN --+- 1.3 x 109 5-7 293 p.r. P.b.k. in N20-satd. soln. contg. I mol L-1 88A099 

to(CH2hyHON(O)C6H4-4-CN tetrahydrofuran; ~H* = 9.1 kJ mol-I, ~S* = 
-39 J K-1 mol-I; studied at 273-333 K. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

~o. .... Reaction k pH T(K) Method Comment Ref. 
(L mol-1 s-I) 

27.241 Tetrahydro-2-furanyl - Continued 

27.241.8 Thionine cation 

JOCH(CH2h 1 + Th+ -+ [ThHr+ + other 4.6 x 109 6.8 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L -1 87A451 
prod. THFand 10-4 mol L-I thionine. 

27.241.9 Toluidine Blue cation 

JOCH(CH2hl + TB+ -+ [TBHr+ + 3.7 x 109 6.8 p.r. P.b.k. at 830 nm in N20-satd. soln. contg. 0.1 89A262 
other prod. mol L-1 THF. 

27.242 Tetrahydrofuranyl(hydroxy)methyl 

27.242.1 Hydrogen ion 

10CH2cH2cHi:HCHOH + H+ -+ 2.8 X 106 p.r. P.b.k. in N20-satd. soln. contg. 0.1 mol L-I 86A220 
HOCH2CH2CH2CHCHO + H20 + W 2-hydroxymethylfuran at varied (H+]; acid 

catalysis. 

27.243 Tetrahydro-2.pyranyl 

2.7.243.1 Tetrahydro-2-pyranyl 

JOCH(CH2}) + 10CH(CH2») -+ -9 x 108 300 p.r. D.k. at 250 nm in N20-satd. soln. contg. 86A377 
tetrahydropyran; calcd. assuming parallel 
first and second order reactions. 

27.244 1,1,2-Trichloro-2.oxoethyl 

27.244.1 1,1,2-Trichloro-2-oxoethyl 

'CClzC(O)CI -I- 'CClzC(O)CI -+ 35)( 108 798 p.r. Ok. !It 765 nm in NzO-satd. !loIn contg. 94A397 
CIC(0)CC12CCI2C(0)CI tetrachloroethylene; e = 4100 L moI-1 em-I. 

1.6 x 108 p.r. D.k. at 265 nm in N20-satd.soln. eontg. 10-4 710709 
mol L -1 tetrachloroethylene; e = 2500 L 
mol-I I)-I (from glaph). 

27.244.2 Oxygen 

'CC12C(0)CI + O2 -+ CIC(0)CCI2OO' 1.2 X 109 p.r. P.b.k. at 260 nm in N20/02 satd. soln.contg. 
0.001 mol L -I tetrachloroethylene. 

94A:221 

27.245 1-[Tri( ethoxy)methoxy]ethyl 

27.245.1 Hexachloroiridate(lV) ion 
. 2 

2.2 X 109 7-8 293 D.k. at 490 nm in soln. contg. 0.01 mol L-1 86A155 (C2HsO)3COCHCH3 + IrCl6 - -+ p.e. 
(CH30)3COCH2 + + IrC16

3- triethyl orthocarbonate and (5-50) x lO-s mol 
L-1 IrCll-; k = 3.4 x 109 L mol-1 S-1 from 
eondy. meas. 

27.245.2 Ferricyanide ion 
• 3 

1.8 X 109 7-8 293 D.k. at 420 nm in soln. contg. 0.01 mol L-1 86A155 (C2HsOhCOCHCH3 + Fe(CN)6 - -+ p.r. 
(CH30)3COCH2 + + Fe(CN)64- triethyl orthoearbonate and (5-50) x 10-5 mol 

L -1 Fe(CN)63-. 

27.246 Triethoxymethyl 

27.246.1 Ferricyanide ion 

(C2HsOhC + Fe(CN)63
- -+ 1.6 X 109 7-8 293 p.r. D.k. at 420 nm in soln. contg. 0.01 mol L-1 86A155 

(C2HsOhC+ + Fe(CN)64- triethyl orthofonnate and (5-50) x 10-5 mol 
L-I Fe(CN)l-· 

27.246.2 HexachloroiridateOv) ion 

(C2H~OhC + IrCIl- -+ (C2HsOhC+ + 2.9 X 109 7-8 293 p.r. D.k. at 490 nm in soln. contg. 0.01 mol L-1 86A155 
IrC16 - triethyl orthofonnate and (5-50) x 10-5 mol 

L-1 IrC16
2-. 
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1 ,\Iii I .)/ i\1 I Sl'<: I bJll'()lIS SlIhslilllled Alkyl Radicals - Continued 

NI), 1~l'al'li!)1l 

27.247 2,2,2-Trifluoro-l-( difluoromethoxy)ethyl 

27.247.1 Oxygen 

CHF20CHCF3 + O2 ~ 
CHF20CH(00')CF3 

27.248 1,2,2-Trifluoro-2-(difluoromethoxy)ethyl 

27.248.1 Oxygen 

CHF20CF2CHF + O2 ~ 
CHFzOCF:.tCHFOO· 

27.249 2,2,2-Trifluoro-l-hydroxyethyl 

T (K) Method Comment Ref. 

p.r. 

p.r. 

Eval. from leveling off of rate of reaction of 88A364 
peroxyl radical with ABTS, chlorpromazine, 
promethazine, ascorbate and propyl gallate at 
high concn. of substrates in air-satd. soln. 
contg. 0.5-1 mol L-1 tert-BuOH and 
isoflurane. 

Eval. from leveling off of rate of reaction of 88A364 
peroxyl radical with ABTS, chlorpromazine, 

promethazine and propyl gallate at high 
concn. of substrates in air-satd. soln. contg. 
0.5-1 mol L-1 tert-BuOH and enflurane. 

27.249.1 N-rac-5,7,7,12,14,14-Hexamethyl.1,4,S,II-tetraazacyclotetradeca-4,11-dienecobalt(lI) ion 

'CHOHCF3 + 1 X 107 6 p.r. P.b.k. 78A200 
N-rac-Co(4,II-dieneN4):.t+ ~ 
CF3CHOHCo(4,II-dieneN4)2+ 

27.250 3,4,5-Trihydroxy-2-oxocyclohexyl 

27.250.1 Hydroquinone monoanion 

I(CHOH)3CH2CHcol + 4-HOC6H40- 6.4 X 108 

~ 

27.251 1,2,3-Trihydroxypropyl, conjugate base 

27.251.1 First-order reaction 

HOCH2CHOHCHO'- ~ OH- + 
HOCH2CHCHO 

27.252 Tri(methoxy)methoxymethyl 

27.252.1 Ferricyanide ion 

(CH30hCOCH2 + Fe(CN)63- ~ 
(CH30)3COCH2 + + Fe(CN)64

-

27.252.2 Hexachloroiridate(IV) ion 
• 2 

(CH30hCOCH2 + IrCl6 - ~ 
(CH:;O):;COCHL + I IrClo

3-

27.25J Trirnethoxyrnethyl 

27.253.1 Ferricyanide ion 

3.8 X 108 

(CH30)i + Fe(CN)63- ~ (CH30hC+ 1.7 X 109 

+ Fe(CN)64
-

27.253.2 Hexachloroiridate(IV) ion 

(CH30 h C + IrC16
2- ~ (CH30 hC+ + 3.8 X 109 

IrC16
3-

27.253.3 Tetranitromethane 

(CH30)i + C(N02)4 ~ (CH30 h C+ + -2 X 109 

'N02 + C(N02h-
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-11.5 

7-8 

7-8 

7-8 

7-8 

7.9 

p.r. 

p.r. 

293 p.r. 

293 p.r. 

293 p.r. 

293 p.r. 

293 p.r. 

P.b.k. at 430 nm in N20-satd. soln. contg. 
meso-inositol. 

79A051 

c.k. in N20-satd. soln. contg. glycerol; reI. to 79A051 
k(R + N-methylisonicotinate ion) = 3.8 x 109 

Lmol-1 s-I. 

D.k. at 420 nin in soln. contg. 0.01 mol L-1 

trimethyl orthocarbonate and (5-50) x 10-5 

IIlul L-1 Ft:(CN)6 "1-. 

D.k. at 490 nm in soln. contg. 0.01 mol L-1 

trimethyl orthocarbonate and (5-50) x 10-5 

mol L-1 IrCI6
2-; k = 4.0 X 109 L mol-1 s-I 

from condy. meas. 

86AI55 

86A155 

D.k. at 420 nm in soln. contg. 0.01 mol L-1 86AI55 
trimethyl orthoformate and (5-50) x 10-5 mol 
L-1 Fe(CN)63-. 

D.k. at 490 nm in soln. contg. 0.01 mol L-1 86AI55 
trimethyl orthoformate and (5-50) x 10-5 mol 
L-1 IrCI6

2-. 

P.b.k. at 350 nm in soln. contg. 0.01 mol L-1 86AI55 
trimethyl orthoformate and (5-50) x 10-5 mol 
L-1 tetranitromethane. 
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TABLE 27. Miscellaneous Substituted Alkyl Radicals - Continued 

=====================================--,.,.,", .. 
No. Reaction 

'27.254 Trimethylammoniomethyl 

27.254.1 2,2' -Azinobis(3-ethylbenzothiazoline-6-sulfonate ion) 

'CH2N+(CH3h + ABTS2- -jo ABTS'- + 4 x 108 

other prod. 

27.255 Tri(l-methylethoxy)methyl 

27.255.1 Ferricyanide ion 

«CH3hCHOhC + Fe(CN)63
- -jo 

«CH3hCHO)3C+ + Fe(CN)64
-

~7.255.2 Hexachloroiridate(lV) ion 
• 2 

«CH3hCHOhC+ IrCl6 ~-jo 
«CH3hCHO)3C+ + IrCl6 -

2.7 X 109 7-8 

7-8 

T (K) Method Comment Ref. 

p.r. 

293 p.r. 

293 p.r. 

P.b.k.; radical from tetramethylammonium 
ion. 

86Al13 

D.k. at 420 nm in soln. contg. 0.01 mol L-1 86A155 
triisopropoxymethane and (5-50) x 10-5 mol 
L-1 Fe(CN)63-. 

D.k. at 490 nm in soln. contg. 0.01 mol L-1 86A155 
triisopropoxymethane and (5-50) x 10-5 mol 
L-1 IrCli-· 
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TABLE 28. Benzyl 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-I S-I) 

28.1 Benzyl 

C6HsC:H2 + C6HsCH2 -+- 1.5 X 109 f.p. D.k. at 315 nm in soln. contg. (0.4-1.2) x 93A123 

C6HsCH2CH2C6Hs 10-3 mol L-I 93A346 
pentaammine(phenylacetato )cobalt(III) ion; 
log A = 12.57, Ea = 17.58 kJ mol-I, studied at 
27S.5-338K. 

3.2 x 109 -7 p.r. D.k. in soln. contg. benzyl ammonium ion. 86A41O 

2.9 x 109 11 p.r. D.k. at 258 and 316 nm in Nrsatd. soln. 81A034 
contg. benzyl trimethylammonium and 0.5 
mol L-1 MeOH; E= 14400 and 1750 Lmorl 
cm-I, resp.; radical mixt. contains ·CH2OH. 

1.2 x 109 >n pr Dk in NzO-satd. soln. contg. toluene; £ "" 730089 
14400 and 5500 L mor l cm- l , at 258 and 
317 nm, resp. 

28.2 Cobal(II)amin 

C6HsCH2 + B12r -+- (C6HsCH2)B12 3.5 x 108 297 thermo Eval. from K and kr and k(C6HsCH2 + C~+) 85A500 
in soln. contg. benzylcobalamin and C~+. 

28.3 Chromium an ion 

C6HsCH2 + C~+ -+- CrCH2C6Hl+ 8.5 x 107 acid 0.1 296 f.p. P.b.k. at 364 nm in soln. contg. 5 x 10-4 mol 84A300 
L-I dibenzyl ketone, (0.8-4.0) x 10-4 mol L-I 

C~+, 2 mol L-1 acetonitrile and 0.05 mol L-I 

HCI04. Alternatively, the radical was 
obtained from photolysis of 
benzylchromium. 

28.4 1,4,8,12-Tetraazacyclopentadecanechromium(lI) ion 

C6HsCH2 + Cr([15]aneN4)2+ -+- 1.9 x 108 298 f.p. D.k. at 600 nm in soln. contg. MV'+ as 91A427 
C6HsCH2Cr([15]aneN4)2+ indicator and C6HsCH2Co(dmgHh. 

28.5 Copper(lI) ion 

C6HsCH2 + Cu2+ -+- CUCH2C6HS2+ 2.8 X 106 293 f.p. D.k. in soln. contg. 93A346 
Co(NH3)S(C6HsCH2C02)2+ and Cu(CI04h. 

2.4 x 107 293 f.p. D.k. in soln. contg. dibenzyl ketone, 92A148 
Cu(CIL04h and 10% acetonitrile; log A = 
7.94, Ea = 3.1 kJ mol-I, studied at 274-333 K. 

2.1 x 107 2.8 300 f.p. P.b.k. at 375 nm, (as well as d.k. at 317 nm) 84A367 
in soln. comg. [CO(NH3)SOCOCH2C6Hs]2+ 
and (1-4) x 10-3 mol L-1 CuS04; k = 5.3 x 
107 in micellar soln. contg. 0.2 mol L-1 SDS. 

28.6 Bcnzylcoppcr(III) ion 

C6HsCH2 + CUCH2C6HS2+-+- 2.6 x 109 f.p. D.k. in soln. contg. 93A346 

C6HsCH2CH2C6Hs + Cu2+ Co(NH3)S(C6HsCH2C02)2- and Cu(CI04h 
~_2 x 109 ?9S fp nk in "oln contg. clihf\n7.yl ketone, 92A14R 

Cu(CI04h and 10% acetonitrile. 

2S.7 1,4,8,11-Tetramethyl-l,4,S,II-tetraazacyclotetradecanenickel(l) ion 

C6HsCH2 + Ni(Me4[14]aneN4)+ -+- _108 phot. Estd. from product yields. 86M180 
addn. 

2S.S a-l,4,S,1l-Tetraazacyclotetradecanenickel(II) ion 

C6HsCH2 + a-Ni(cycIam)2+ + H20 -+- 4.7 X 107 0 6.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
a-C6HsCH2Ni( cycIam)(H20)2+ indicator and benzylcobalt(III) complex. 

2S.9 ~-1,4,S,1l-Tetraazacyclotetradecanenickel(II) ion 

C6HsCH2 + ~-Ni(cycIam)2+ -+- addn. <2 x 105 0 1.0 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A515 
indicator and benzylcobalt(III) complex. 
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TABLE 28. Benzyl - Continued 

No; Reaction k pH T(K) Method Comment Ref. 
(Lmol-l S-I) 

28.10 Oxygen 

C6HsCH2 + Oz ~ C6HsCH2OO' 2.8 X 109 298 f.p. D.k. at 650 nm in soln. contg. ABTS'- as 91A176 
indicator and O.l mol L-1 HCI04; benzyl 
radical from RCo(dmgH}z or RCo(cyclarn)Z+. 

2.0 x 109 7 p.r. D.k. at 316 nm in NzlOz satd. soln. cootg. 2% 89A165 
tert-BuOH and _10-3 mol L -I benzyl 
chloride. 

28.11 Vanadium (II) ion 

C~HsCHz + V2+ + H+ ~ C6HSCH3 + 1.2 x 105 2 296 f.p. D.k. at 600 nm in soln. 0.01-0.03 mol L-1 9lA428 
V+ H+, 0-5) X 10-4 mol L-1 

C6HsCH2Co(dmgH)(HzO) or 
C6HsCHzCo(cyclarn)2+, (5-38) x 10-6 mol 
L-1 MV'+ as indicator and 0.01-0.06 mol L-1 

V2+. 

28.12 2,2' -Azinobis(3-ethylbenzothiazoIine-6-sulfonate) radical anion 

C6HsCH2 + ABTS'- ~ addn. 1.2 x 109 0 1.0 298 f.p. D.k. at 650 nm in solo. contg. ABTS'- (from 91A515 
1.1 x 109 6.0 ABTS + Br2) and alkylcobalt(lII) complex. 

28.13 Cysteamine, conjugate acid 

C6HsCH2 + HSCHzCHzNH3 + ~ 2.0x 104 7 "{-r. C.k. assuming 2k(C6HsCH2 + C6HsCHz) = 2 82G282 
C6HSCH3 + H3N+CHzCHzS' X 109; obs. bibeozyl and toluene formn. 

28.14 Cysteine 

C6HsCHz + CysSH ~ C6HSCH3 + 2.1 X 104 7 "{-r. C.k. assuming 2k(C6HsCHz + C6HsCHz) = 2 82G282 
CysS' x 109 L moI-1 s-l; obs. bibenzyl and toluene 

fonnn. 

28.15 1,1'-DimethyJ-4,4'-bipyridioium radical cation 

C6HsCHz + MV'+ ~ 1.2 X 109 298 f.p. D.k. at 600 nm in solo. cootg. MV'+ and 91A427 
CoH,CH2Co(dmgH). 

1.5 x 109 2 296 f.p. D.k. in soln. contg. 0.01-0.03 mol L-1 H+, 91A428 
(1-5) x 10-4 mol L-1 

C6HsCHzCo(dmgH)(HzO) or 
C6HsCHzCO(cyclam)2+, (5-313) x 10-6 mol 
L-1 MV·+. 

28.16 1,2-Ethanedithiol 

C6HsCH2 + HSCHzCHzSH ~ 5.9 x 104 7 "{-r. c.k. assuming 2k(C6HsCHz + C6HsCHz) = 2 82G282 
C6HSCH3 + HSCH2CHzS' x 109 L mol-1 s -I; obs. bibenzyl and toluene 

fonnn. 

Z8.17 Mdlumul 

C6HsCH2 + MeOH ~ C6HSCH3 + 2.5 X 10-1 7 "{-r. c.k. assuming 2k(C6HsCH2 + C6HsCH2) = 2 82G282 
'CH2OH x 109 L mol-1 s-l; obs. bibenzyl and toluene 

fonnn. 

28.18 2,2,6,6-Tetramethylpiperidine-N-oxyl 

C6HsCH2 + TMPN ~ addn. 5.4 x 107 5.5 296.4 thermo c.k. in 0.1 mol L-1 acetate buffer; benzyl 85A500 
radical from C6H5CH2C~+: reI. to 
kCCHzC6Hs + BI2r) = 3.5 x 108 L mol-1 s-l. 

28.19 Thiophenol 

C(jHsCH2 -I- C(jHsSH ~ C(jHsCH3 -I- 40)( 104 7 y-r Ck. assl1ming 2k(C(jH:;CH2 -I- C(jH:;CH2) = 2 R?G?R2 

C6HsS' x 109 L mol-1 s-l; obs. bibenzyl and toluene 
formn. 
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TABLE 29. Substituted Benzyl Radicals - Continued 

No. Reaction k ,pH T(K) Method Comment Ref. 
(L mol-1 8-1) 

29.7 4-MethylbenzyJ 

29.7.1 4-Methylbenzyl 

4-CH3C6Hi:H2 + 4-CH3C6Hi;H2 ~ 2.3 X 109 f.p. D.k. at 315 nm in soln. contg. (0.4-1.2) x 93A123 
4-CH3C6H.,CH;2CH2C6H4-4-CH3 10-3 mol L-1 pentaammine(4- 93A346 

methylphenylacetato)cobalt(III) ion; log A 
= 12.75, Ea = 17.65 kJ mOrl, studied at 
275.5-338 K. 

29.7.2 Copper(ll) ion 

4-CH3C6Hi:H2 + Cu2+ ~ 5.7 X 106 293 f.p. D.k. in soln. contg. Co(NH3)s(4- 93A346 
CUCH2C6H4-4-CH32+ CH3C6H4CH2C02)2+ and Cu(CI04)2' 

19.7.3 (4-Methylphenyl)methylcopper(III) ion 

4-CH3C6Hi:H2 + CuCH2C6H4-4-CH]2+ 5.1 x 108 f.p. D.k. in soln. contg. Co(NH3)s(4- 93A346 
-4 4-CH3C6H4CH2CH2C6H4-4-CH3 + CH3C6H4CH2C02)2- and Cu(CI04h-
Cu2+ 

29.8 4-Nitrobenzyl 

29.8.1 4-Nitrobenzyl 

4-N02C6Hi~H2 + 4-N0;2C6Hi:H2 ~ 2.1 x 109 fp. D-k. at 315 nm in !O:oln. conte. (0.4:'1.2) x 93A123 
4-N02C6H4CH2CH2C6H4-4-N02 10-3 mol L -1 pentaamrnine(4-

nitrophenylacetato)cobalt(lII) ion; log A = 
12.18, Ea = 14.62 kJ mOrl, studied at 
2755·338K. 

29.8~2 Oxygen 

4-N02C6H4CH2 + 02 ~ 9>< 108 7 p.r. D.k. at 360 nm in N2/02 satd. soln. contg. 89A165 
4-N02C6H4CH2OO' 3 x 10-4 mol L-1 4-nitrobenzyl bromide. 

29.9 1-Phenylethyl 

29~9.1 I-PheIiylethyl 

C6HsCHCH3 + C6H5CHCH3 ~ 2.8 x 109 -7 p.r. D.k. in soln. contg. ct- 86A41O 
methylbenzylammonium ion. 
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TABLE 30. a-Hydroxybenzyl radicals 

No. Reaction k pH T(K) Method Comment Ref. 
(LmoFl s-l) 

30.1 Acetophenone radical anion 

30.1.1 Acetophenone radical anion 

C6HsCO-CH3 + C6HsCO-CH3 -4 3.2 X 108 12.5 298 p.r. O.k. at 440 nm; E = 6 X 103 L mor1 cm-1; 81A168 
A = 9.7 X lOlD L moL-1 s-l, Ea = 14.2 kJ 
mol-1 

> ~tudied at 293-343 K. 

30.1.2 Oxygen 

C6HsCO-CH3 + O2 -4 1.8 X 106 12.5 p.r. D.k. at 440 nm in soln. contg. 81A168 
acetophenone and O2; A = 1.3 X 1010 L 
moL-1 s -1, Ea = 22 kJ mor 1, studied at 
293-343 K; peroxyl radical formation, not 
electron transfer. 

30.1.3 Benzophenone 

C6HsCO-CH3 + (C6Hs)1.CO -4 1.3 x 109 13 p.r. Abs. changes in N20-satd. soln. contg. 80A116 
C6HsCOCH3 + (C6Hs}zCO- acetophenone and 0.5 mol L-1 MeOH, k= 

2.0 x 109 L mol-1 S-l in 2% CMC matrix. 

7.8 x 108 12 p.r. O.k., as well as p.b.k. in Nz-satd. soln. 730122 
. contg. 1 mol L -1 tert-BuOH, 
acetophenone and benzophenone; E at 600 
nm ((C6HshCO-) = 4800 L mpl-1 em-I. 
pKa = 9.2; Eat 445 nm (C6HsCO-CH3) = 
2600 L mol-1 cm-1, pKa = 9.6. 

30.1.4 1,l'-Dimethyl-4,4'-bipyridinium 

C6HsCOHCH3 + MV2+ -4 C6HsCOCH3 + 4.3 X 109 f.p./rq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
MV'++H+ acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, acetophenone and 
methyl viologen. 

30.1.5 4-Nitroacetophenone 

C6HsCO-CH3 + PNAP -4 C6HsCOCH3 + 5.2 X 109 11 p.r. O.k., as well as p.b.k. at 550 nm in Nz-satd. 730122 
[PNAPr- soln. contg. 1 mol L-1 tert-BuOH, 0.002 

mol L-1 acetophenone and (2-6) x 10-4 
mol L-1 4'-nitroacetophenone; Eat 445 nm 
(C6HsCO-CH3) = 2600 L marl cm-1, pKa 
= 9.6; Eat 545 nm [pNAPr- = 2900 L 
mol-1 em-I, pKa = 2.5-2.7. 

30.1.6 Cytochrome C 

C6HsCOHCH3 + Cyt C (Fe3+) -4 8.0 x 108 7.0 295 p.r. P.b.k. at 550 nm in soln. contg. 78A288 
C6HsCOCH3 + Cyt C (Fe2+) + H+ acetophenone. 

30.2 Benzamide radical anion 

30.2.1 3,4-Dihydroxyphenethylamine 

C6HsCO-NH2 + 5.9 X 108 298 p.r. O.k. at 430 nm in Nz-satd. soln. contg. 4 x 94A395 

3,4-(HO)zC6H3CH2CH2NH2 -4 10-3 mol L-1 benzamide and 0.5 mol L-1 

tert-BuOH; kr = 2.2 X 107 L mol-1 s-l. 

30.3 Bt:lu.oatt: nulical diallioll 

30.3.1 D-Amino acid oxidase 
• 2 

1.2 X 109 8.3 O.k. at 409 nm in soln. contg. 5 x 10-3 mol 83A082 C6HsC02 - + DAAO -4 p.r. 
L-1 phosphate buffer, 0.1 mol L-1 tert-
BuOH, 5 x 10-6 mol L-1 DDAO and 2.5 x 
10-2 mol L-1 benzoate. 

30.3.2 Cytochrome C 

C6HsC02
2- + Cyt C (Fe3+) -4 C6HsC02-

+ Cyt C (Fe2+) 

1.8 X 109 7 29.5 p.r. P.b.k. at 550 nm in soln. contg. benzoate. 78A288 

30.3.3 Cytochrome C, carboxymethylated 
• 2 

C6HsC02 - + Cxm-cyt C -4 1.4 X 109 7 295 p.r. P.b.k. at 550 nm in soln. contg. benzoate. 78A288 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(Lmor1s- l ) 

30.3 Benzoate radical dianion - Continued 

3U.3.4 Heminc 
• 2 m C6HsC02 - + Hem-Fe -l> 2.1 x 109 7 295 p.r. P.b.k. at 550 nm in soln. eontg. benzoate. 78A288 

30.3.5 Metmyoglobin 

C6HsC02
2- + Fe3TMb -l> 1.8 x 109 7 295 p.r. P.b.k. at 550 nm in soln. eontg. benzoate. 78A288 

30.4 Benzophenone radical anion 

30.;4.1 Benzophenone radical anion 

(C6HShCO:- + (C6HshCO- -l> 3 x 105 12 273 f.p.lrq D.k. in soln. eontg. benzophenone and 82A414 

(C6HshCHOHCHOH(~Hsh 0.5% I-PrOH. 

::;;3.7 x 104 13 0.25 f.pJrq Chronoamperometric study in soln. contg. 767776 
benzophenone and 50% EtOH, studied at 
pH 5.5-13. 

-2x 106 12 p.r. D.k. at 610 nm in N20-satd. soln. contg .. 751125 
benzophenoneand 50% MeOH, using e = 
6800 L mol-1 em-I. 

::;;9x 104 f.p.lrq D.k. at 543 lim in soln. contg. 63F024 
benzophenone and 50% 2-PrOH, studied at 
pH 10-13; using £"" 5100 L morl em-I; 

pKa =9.2. 

(C6HshCO- + (C6HShCOH -l> 1.7 X 109 alk. f.p.lrq D.k. at 630 nm in soln. contg. 40% 2- 90A060 
(C6HshCHOHCHOH(~Hsh PrOH, 0.005 mol L-l ketone and 0.05 mol 

L -1 NaOH; using e = 5100 L morl cm~I. 

5.5 x 109 0.25 f.pJrq Chronoamperometric study in soln. eontg. 767776 
benzophenone and 50% EtOH, studied at 
pH 5.5-13. 

1.1 x 109 f.p.lrq D.k. at 543 nm in soln. contg. 63F024 
benzophenone and 50% 2-PrOH, studied at 
pH 10-13; using £= 5100 Lmorl em-I; 
pKa =9.2. 

(C6HshCOH + (C6HshCOH --+ 1.2 x 109 5 p.r. D.k. at 330 nm in soln. eontg. 0.001 mol 94A467 
(C6HshCHOHCHOH(C6Hsh . L-1 benzophenone, 0.04 mol L-l phosphate 

buffer and 1.0 mol L-1 tert-BuOH. 

7.5 x lOll f.p.lrq D.k. in soln. eontg. -0.001 mol L-1 89A499 
benzophenone and 5% EthOH or 2-PrOH; 
e = 3000 L mol-1 em-I. 

1.0 x 109 295 f.p. D.k. at 540 nm in soln. contg. 1O-J mol L-1 88A294 
benzophenone. 

8.0x 108 2.0 273 f.pJrq D.k. in soln. eontg. benzophenone 82A414 

4.3 x 108 -7 f.p./rq D.k. at 550 nm in Ar-satd. soln. contg. 79N121 
0.001 mol L-1 benzophenone and 50% 2-
PrOll. 

1.2 x 108 5.5 0.25 f.pJrq. Chronoamperometrie study insoln. eontg. 767776 
hen7.ophenone anrl ~O% RtOH.l'lturlierl at 
pH 5.5-13 . 

.30.4.2 First~order reaction 

(C6HshCOH -l> H+ + (C6HshCO- 8.3 x 106 s-1 f.p.lrq P.b.k. at 625 nm in 1:9 water/acetonitrile 86A248 
soln. contg. 0.02 mol L -1 NaOH, 0.072 mol 
L -1 triethylamine and benzophenone. 

30.4.3 9,10-Anthraquinone-2-sulfonate ion 

(C6HshCO- + 2-S03AQ- -l> (C6HshCO 4.0 x lOs alk. f.p.lrq D.k. at 630 nm in soln. contg. 50% 2- 88A209 
+ [2-S03AQr2- . PrOH, 0.005 mol L -I benzophenone, 0.08 

mol L-1 NaOH and anthraquinone-2-
sulfonate. 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L rrtol- I s-I) 

30.4 Benzophenone radical anion - Continued 

30.4.4 Brilliant Green cation 

(C6Hs)i:OH + BG+ -)- (C6HshCO + 8.0 x 108 5 p.r. P.b.k. at 340 nm in soln. contg. 0.001 mol 94A467 
(B GHr + L-1 benzophenone, 0.04 mol L-1 phosphate 

buffer, 1.0 mol L-1 tert-BuOH and (4-10) x 
10-5 mol L-1 dye. 

30.4.5 Crystal Violet cation 

(C6Hs)i:OH + CV+ -)- (C6HS}zCO + 4.0 x 108 5 p.r. P.b.k. at 340 nm in soln. eontg. 0.001 mol 94A467 
[CVHr+ L-1 benzophenone, 0.04 mol L-1 phosphate 

buffer, 1.0 mol L -1 tert-BuOH and (4-10) x 
10-5 mol L-1 dye. 

30.4.6 1,4-Diazabicyclo[2.2.2]octane radical cation 

(C6HshCO- + OABCO'+ -)- (C6HshCO + 8.7 x 109 f.p.lrq O.k. at 625 nm in 1:9 water/acetonitrile 86A248 
OABCO soln. contg. 0.02 mol L-1 NaOH, 0.05 mol 

L -1 DABCO and benzophenone; used 
E(radical anion) = 6000 L mol-I em-I. 

30.4.7 1,l'-Dimethyl-4,4'-bipyridiniwn 

(C6Hs)i:o- + MV2+ -)- (C6Hs)'2CO + 3.2 X 104 alk. f.v./rq D.k .. as well as v.b.k. at 605 nm in soln. 88A209 
MV'+ contg. 50% 2-PrOH, 0.005 mol L-1 

benzophenone, 0.08 mol L -1 NaOH and 
methyl viologen. 

(C6Hs)2COH + MV2+ -)- (C6HshCO + 1.4 x 109 f.p.lrq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
MV'++H+ acetonitrile soln. contg. 0.5-0.1 molL-1 

4-methoxyphenol, benzophenone and 
methyl viologen. 

30.4.8 l,3-Dinitrobenzene 

(C6HshCOH + 1,3-C6Hi N02h-)- 4.2 x 106 293 f.p.loq D.k. at 542 nm in soln. contg. uol+, 80A320 
(C6HshCO + H+ + [1 ,3-C6H4(N02hr- benzilic acid and 25% acetone. 

30.4.9 1,4-Dinitrobenzene 

(C6HshCOH + 1,4-C6HiN02h -)- 3.8 x 107 293 f.p.loq O.k. at 542 nm in soln. eontg. uol+, 80A320 
(C6HshCO + H+ + [l,4-C6H4(N02hr- benzilic acid and 25% acetone. 

30.4.10 3,4-Dinitrohenzoate ion 

(C6Hs}zCOH + 3,4-(N02hC6H3C02- -)- 3.7 X 107 293 f.p.loq O.k. at 542 nm in soln. contg. uol+, 80A320 
(C6HshCO + H+ + 
[3,4-(N02}zC6H3C02]·2-

benzilic acid and 25% acetone. 

30.4.11 Malachite Green cation 

(C6HshCOH + MG+ -)- (C6HshCO + 1.5 x 109 5 p.r. P.b.k. at 340 nm in soln. contg. 0.001 mol 94A467 
[MGHr+ L-I benzophenone, 0.04 mol L-1 phosphate 

buffer, 1.0 mol L-1 tert-BuOH and (4-10) x 
lO-s mol L -1 dye. 

30.4.12 Methyl Green dication 

(C6HshCOH + MEG2+ -)- (C6Hs)'2CO + 
[MEGHr2+ 

1.0 X lO lD 5 p.r. P.b.k. at 340 nm in soln. eontg. 0.001 mol 
L -1 benzophenone, 0.04 mol L -1 phosphate 

94A467 

buffer, 1.0 mol L-1 tert-BuOH and (4-10) x 
lO-s mol L-1 dye. 

30.4.13 4-( 4'-Methylphenyl)imino-3-methyl-1-phenyl-2-pyrazolin-5-one 

(C6HshCOH + MPMPP -)- (C6HshCO + 1.1 x 109 f.p.lrq O.k. in soln. contg. -0.001 mol L-1 89A499 

other products benzophenone and 5% EtOH or 2-PrOH. 

30.4.14 Nitrobenzene 

(C6HshCOH + C6HSN02 -)- (C6Hsh CO 3.5 x lOS 293 f.p.loq O.k. at 542 nm in soln. contg. uol+, 80A320 

+ H+ + [C6HsN02r- benzilic acid and 25% acetone. 

30.4.15 3-Nitrobenzoate ion 

(C6HshCOH + 3-N02C6H4C02 - -)- 1.1 X 106 293 f.p.loq D.k. at 542 nm in soln. contg. uol+' 80A320 

(C6HS}zCO + H+ + [3-N02C6H4C02r2- benzilic acid and 25% acetone. 
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TABLE 30. a~Hydroxybenzyl radicals - Continued 

No. Reaction 

30.4 Benzophenone radical anion - Continued 

30.4.16 2,2,4,4-Tetramethyl-4-piperidinol N-oxyl 

(C6HshCOH + TEMPOL -)0 (C6Hs)2CO + 8.0 X 107 

TEMPOL~H 

30.4.17 2,2,4,4-Tetramethyl-4-piperidone N-oxyl 

(C6HshCOH + TAN -)0 (C6Hsh CO + 1.2 x 108 

TAN-H 

30.S 3-Benzoyl-l-methylpyridinium radical anion, protonated 

30.S.1 3-Benzoyl-l-methylpyridinium radical anion, protonated 

3-pyCH3 +C(OH)C6Hs + 6.0 x 108 4.7 
3-pyCH3+C(OH)C6Hs -)0 

30.6 4-Benzoyl-l-methylpyridinium radical anion, diprotonated 

30.6.1 4-Benzoyl-l-methylpyridinium radical anion, diprotonated 

4-pyCH3 +¢COH)C6Hs + 1.8 X 108 7 
4-pyCH3 +C(OH)C6Hs -)0 

30.7 2-Benzoylpyridine, radical anion 

30.7.1 2-Benzoylpyridine. radical anion 

2~pyC(O-)C6Hs + 2-pyC(O-)C6Hs -)0 6.0 x 107 

2-pyH+C(U-)C6HS + 2-pyH+C(U-)C6Hs 6.0 x 107 

-)0 

30.8 3.Benzoylpyridine radical anion, protonated 

30.8.1 3-Benzoylpyridine radical anion, protonated 

3-pyH+C(O-)C6Hs + 3-pyH+C(O-)C6Hs 2.8 x 108 

3.8 X 108 

3-pyH+C(OH)C6Hs + 3~pyH+C(OH)C6Hs 3.9 x 108 

~ 

30.9 4.Benzoylpyridine, radical anion 

30.9.1 4.Benzoylpyridine, radical anion 

4-l'yC(O-)C6HS T 4-l'yC(O-)C6HS ....,. 8..5 x 107 

4-pyH+C(O-)C6Hs + 4-pyH+C(OjC6Hs 4.8 x 107 

~ 

4-pyH+C(OH)C6Hs + 4-pyH+C(OH)C6Hs 5.5 x 108 

-+ 

13.3 

5.9 

1.1 

5.1 

0.9 

13.2 

5.2 

0.8 

T (K) Method Comment Ref. 

293 f.p.lrq 

293 f.p./rq 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

295 f.p./rq 

p.r. 

p.r. 

p.L 

p.r. 

p.r. 

O.k. at 540-560 nm in soln. eontg. (5-500) 90F503 
x 10-6 mol L-1 TEMPOL, -0.001 mol L-1 

benzophenone and 4% ethanol. 

O.k. at 540-560 nm in soln. eontg. (5-500) 90F503 
x 10-6 mol L-1 TAN, -0.001 mol L-1 

benzophenone and 4% ethanol. 

O.k. at 530 nm in Ar-satd. so]n. contg. 2.0 720359 
mol L-1 2-PrOH; e = 3200 L mol-l cm-l at 
520 nm; pKa = 5.9. 

O.k. in N,-satd. soln. eontg. 2-PrOH. 88N031 

O.k. at 550 nm in Ar-satd. soln. contg. 2.0 720359 
mol L-1 2-PrOH; £=4800 Lmol-1 em-1 at 
560nm. 

O.k. at 550 nm in Ar-satd. soJn. contg. 2.0 720359 
mol L -I 2-PrOH; £ = 3000 L mol-1 cm-1 at 
495 nm; pKa = 12.3. 

O.k. at 550 nm in Ar-satd. soln. contg. 2.0 720359 
mol L -I 2-PrOH; e= 2300 Lmol-1 cm-l at 
540 om; pKa = 3.1; d.k. at 350 nm (€ = 
37000) gave k = 3.6 x 108 L mol-1 S-I. 

O.k. at 560 nm in deaerated soIn. contg. 93AI59 
50% 2-PrOH and 7.1 x lO-s mol L-1 3-
benzoylpyridine; e = 3400 L mol- I em-I. 

O.k. at 505 nm in Ar-satd. soln. contg. 2.0 720359 
mol L-1 2-PrOH; e = 3400 L morl em-1 at 
503 nm; pKa = 9.2. 

O.k. at 505 om in Ar-satd. soln. eontg. 2.0 720359 
mol L-1 2-PrOH; £= 3400 Lmol-1 cm-1 at 
503 nm. pK .. = 4.1. 

D.k. at 575 Oln in Ar-satd. soln. contg. 2.0 720359 
mol L-1 2-PrOH; e = 5900 L mol-1 em-I. 

D.k. at 575 nm in Ar-satd. so]n. contg. 2.0 720359 
mol L -I 2-PrOH; e = 5600 L mol- I em-I; 
pKa = 12.0. 

D.k. at 505 nm in Ar-satd. soln. contg. 2.0 720359 
mol L -I 2-PrOH; e = 5800 L mol-1 em-1 at 
510 nm. pKIl. = 4.2: same k from d.k_ at 390 
or 340 nm. 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(L mol-1 s-l) 

30.10 2'-Bromoacetophenone radical anion 

30.10.1 First-order reaction 

2-BrC6Hi:O-CH3 -)- 2-·C6H4COCH3 + 5 X lOs S-1 12 p.r. D.k. in N2-satd. soln. contg. tert~BuOH and 81A098 
Br- 2' -bromoacetophenone. 

2-BrC6Hi~OHCH3 -)- 2-·C6H4COCH3 + 9 X 103 S-1 7 p.r. D.k. in N2-satd. soln. contg. tert-BuOH and 81A098 
Br- +H+ 2'-bromoacetophenone. 

30.11 3'-Bromoacetophenone radical anion 

30.11.1 First-order reaction 

3-BrC6Hi:o-CH3 -)- 3-·C6H4COCH3 + _102 s-1 12 p.r. D.k. in Nrsatd. soln. contg. 2-PrOH and 81A098 
Br- 3'-bromoacetophenone. 

30.12 4'-Bromoacetophenone radical anion 

30.12.1 First-order reaction 

4-BrC6Hi~o-CH3 -)- 4-·C6H4COCH3 + 5 X 103 s-1 12 p.r. D.k. in Nrsatd. solo. cootg. tert-BuOH and 81A098 
Br- 4'-bromoaeetopheoooe. 

30.12.2 4'-Nitroacetophenone 

4-BrC6Hi~o-CH3 I PNAP->- 4.8 x 109 12 p.r. D.k., as well as p.b.k. at 550 nm in N2-:satd. 730122 
4-BrC6H4COCH3 + [PNAPr- solo. eootg. 1 mol L-1 tert-BuOH, 0.002 

mol L-14'-bromoacetopheoooe and (2-6) x 
10-4 mol L -I 4'-nitroaeetopheoone; E at 
545 om [PNAPr-=2900 Lmol-1 em-I, 
pKa = 2.5-2.7; Eat 445 om (4-
BrC6Hi:O-CH3) = 2800 L mor1 em-I, 
pKa = 9.2. 

30.13 4-Bromobenzaldehyde radical anion 

30.13.1 First-order reaction 

4-BrC6Hi:HO- -)- 4-·C6H4CHO + Br- 4 x 102 8-1 12 p.r. D.k. io Nrsatd. solo. contg. tert-BuOH or 81A098 
2-PrOH and 4-bromobeozaldehyde. 

30.14 4-Bromobenzophenone radical anion 

30.14.1 First-order reaction 

4-BrC6Hi~o-C6Hs -)- 4-·C6H4COC6H5 + <7 s-1 12 p.r. D.k. io Nrsatd. solo. cootg. 2-PrOH and 81A098 
Br- 4-bromobeozopheoooe. 

30.15 4-Carboxybenzophenone, radical dianion 

30.15.1 Hydrogen ion 

C6Hs90-C6H4-4-C02 - + H+ -)- 6.8 X 1010 p.r. D.k. at 660 om io Nrsatd. soln. cootg. 94AOOI 
C6HsC(OH)C6H4-4-C02 - 0.002 mol L -1 4-carboxybeozopheoone at 

varied [H+]; kr = 430 S-I. 

5 x 1010 5.2- f.p./rq D.k. at 660 nm in solo. cootg. 0.002 mol 92A427 
7.0 L-1 4-carboxybeozopheoooe aod 

methionine at varied [H+]_ 

30.15.2 Water 

C6Hs90-C6H4-4-C02- + H2O-)- 1.4 X 104 s-.~ 5.4 p.r. D.k. at 570 nm in N2-satd. soln.contg. 94AOOl 
C6HsC(OH)C6H4-4-C02 - + OH- 0.002 mol L -1 4-earboxybeozopheoooe; kr 

= 8.7 X 109 L mol-1 8-1. 

30.15.3 4-Carboxybenzophenone, radical dianion 

C6Hs90-C6H4-4-C02 - + 4.9 X 106 11 f.p.lrq D.k. at 660 om io solo. cootg. 0.002 mol 81A314 
C6HsCO-C6H4-4-C02 - -)- L -I 4-carboxybeozophenone io the 

preseoce of a-methyl-4-
earboxybenzhydrol; E = 8100 L mol-I 

em-I. 

C6Hs90-C6H4-4-C02 - + 1.1 X 109 8.2 f.p./rq D.k. at 660 om io solo. cootg. 0.002 mol 81A314 
C6HsC(OH)C6H4-4-C02 - -)- L -1 4-carboxybeozopheoooe in the 

preseoce of a-methyl-4-
earboxybeozhydrol. 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction k pH T(K) Method Comment Ref. 
(L mol-1 S-I) 

.\0.15 4.Carboxybenzophenone, radical dianion - Continued 

30.15.3 4.Carboxybenzophenone, radical dianion Continued 

C6Hs¢(OH)C6H4-4-C02 - + 9.0 X 108 6.3 f.p.lrq O.k. at 525 nm in soln. contg. 0.002 mol 81A314 
C6HsC(OH)C6H4-4-C02 - ~ L-14-carboxybenzophenoneinthe 

presence of a-methyl-4-
carboxybenzhydrol; E = 3600 L mol-1 

em-I; 85% disproportionation, 15% 
pinacol formation. 

:\0.16 2'.Chloroacetophenone radical anion 

30.16.1 First-order reaction 

2-CIC6H4CO-CH3 ~ 2-·C6H4COCH3 + 1.5 X 103 s-1 12 p.r. O.k. in Nz-satd. soln. contg. tert-BuOH and 81A098 
Cl- 2'-chloroacetophenone. 

30.17 4' -Chloroacetophenone radical anion 

30.17.1 First-order reaction 

4-CIC6H4CO-CH3 ~ 4~·C6H4COCH3 + _102 s-I 12 p.r. O.k. in Nz-satd. soln. contg. 2-PrOH and 81A098 
Cl- 4'-chloroacetophenone. 

30.17.2 1,1' .Dimethyl.4,4' .bipyridinium 

4-CIC6Hi;OHCH3 + MV2+ ~ 3.6x 109 f.p.lrq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
4-CIC6H4COCH3 + MY·+ + H+ acetonitrile so In. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, 4'-chloroacetophenone 
and methyl viologen. 

30.17.3 4'.Nitroacetophenone 

4-CIC6H4CO-CH3 + PNAP ~ 5.1 x 109 12 p.r. D.k.. as well as p.b.k. at 550 nm in Nz-satd. 730122 
4-CIC6H4COCH3 + [PNAPr- soln. contg. 1 mol L-1 tert-BuOH, 0.002 

mol L-1 4'-chloroacetophenone and (2-6) x 
10-4 mol L -1 4'-nitroacetophenone; E at 
545 nm [PNAPr-= 2900 L mol-1 em-I, 
pKa = 2.?-2.7; Eat 445 nm (4-
CIC6H4CO-CH3) =3100 L mol-1 cm-1, pKa 
=9.35. 

30.18 4-Chlorobenzoate radical anion 

30.18.1 First-order reaction 

4-CIC6H4Col- ~ 4--02CC6H4• + Cl- 4 x 107 s-1 12 p.r. D.k. at 420 nm in Nrsatd. soln. contg. 8tA098 
tert-BuOH and 4-chlorobenzoate ion. 

30.19 4·Chlorobenzophenone radical anion, protonated 

30.19.1 First-order reaction 

4-CIC6H4¢OHC6H5 ~ H+ + 9.8 X 106 s-1 f.p.lrq P.b.k. at 625 nm in 1:9 water/acetonitrile 86A248 
4-CIC6H4CO-C6H5 soln. contg. 0.02 mol L -1 NaOH, 0.072 mol 

L-1 triethylamine and 4-
chlorobenzophenone. 

30.19.2 1,1'.nimethyl.4,4'-hipyridininm 

4-C1C6H4COHC6Hs + My2+ ~ 7.3 X 108 f.p.lrq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
4-CIC6H4COC6Hs + MY'+ + H+ acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, 4-chlorobenzophenone 
amI JJlt:;lhyl viulugcll. 

30.20 3' -(Chloromethyl)acetophenone radical anion 

30.20.1 First-order reaction 

3-(CICH2)C6H4~O-CH3 ~ 1.5 X 104 s-1 12 p.r. O.k. at 300-320 and 460 nm, as well as 81A098 
3-CH3COC6H4CH2 + Cl- p.b.k. at 340-400 nm, in NTsatd. soln. 

contg. tert-BuOH or 2-PrOH and m-
(chloromethyl )acetophenone. 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction k pH I T(K) Method Comment Ref. 
(Lmol-I s-I) 

30.21 4' -Cyanoacetophenone radical anion, protonated 

30.21.1 1,1' -Dimethyl-4,4' -bipyridinium 

4-CNC6Hi:OHCH3 + My2+ -+ 1.3 X 109 f.p./rq P.b.k. at 610 nm in 1:9 (v/v) water- 84B03:1 
4-CNC6H4COCH3 + MY·+ + H+ acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, 4-cyanoacetophenone 
and methyl viologen. 

30.22 4,4'-Dichlorobenzophenone radical anion, protonated 

30.22.1 First-order reaction 

(4-CIC6H4h¢OH -+ H+ + ~1.5 X 107 S-I f.p.lrq P.b.k. at 625 nm in 1:9 water/acetonitrile 86A24X 
( 4-CIC6H4h CO- soln. contg. 0.02 mol L-1 NaOH, 0.036 mol 

L-1 triethylamine and 4,4'-
dichlorobenzophenone. 

30.22.2 1,1' -Dimethyl-4,4' -bipyridinium 
• 2+ 

(4-CIC6H4hCOH + MY -+ 4.3 x 108 f.p./rq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
(4-CIC6H4hCO I MV·+ I H+ acetonitrile soln. eontg. 0.5-0.1 mol L-1 

4-methoxyphenol,4,4'-
dichlorohenzophenone and methyl 
viologen. 

30.23 4,4'-Dimethoxybenzophenone radical anion, protonated 

30.23.1 First-order reaction 

(4-CH30C6H4h¢OH -+ H+ + 7.4 X 106s-1 f.pJrq P.b.k. at 625 nm in 1:9 water/acetonitrile 86A248 
( 4-CH30C6H4hCO- soln. contg. 0.02 mol L-1 NaOH, 0.14 mol 

L -I triethylamine and 4,4'· 
dimethoxybenzophenone. 

30.23.2 1,1' -Dimethyl-4,4' -bipyridinium 

(4-CH30C6H4hCOH + My2+-+ 5.1 X 109 f.p.lrq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
(4-CH30C6H4hCO + MY·+ + H+ acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol,4,4'-
dimethoxybenzophenone and methyl 
viologen. 

30.24 4'-Fluoroacetophenone radical anion, protonated 

30.24.1 1,1' -Dimethyl-4,4' -bipyridinium 

4-FC6H4COHCH3 + My2+-+ 4.0 X 109 f.p./rq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
4-FC6H4COCH3 + MY·+ + H+ acetonitrile soln. contg. 0.5-0.1 mol L -I 

4-methoxyphenol. 4-ftuoroacetophenone 
and methyl viologen. 

30.24.2 4' .Nitroacetophenone 

4-FC(iH.iO-CH~ + PNAP -+ 4.9 x 109 11 p.r. D.k., as well as p.h.k. at 550 nm in N2-satd. 730122 
4-FC6H4COCH3 + [PNAPr- soln. contg. 1 mol L-1 tert-BuOH, 0.002 

mol L -I 4-fluoroacetophenone and (2-6) x 
10-4 mol L -1 4-nitroacetophenone; Eat 
545 nm [PNAPr- = 2900 L mol- I cm-I, 
pKa = 2.5-2.7; eat 445 nm (4-
FC6H4CO-CH3) = 2000 L mol-1 cm-1, pKa 
=9.7. 

30.25 4-Fluorobenzoate radical anion 

30.25.1 First-order reaction 

4-FC6H4Col- -+ 4--02CC6H4· + F 6 X 105 S-I 12 p.r. D.k. in Nrsatd. soln. contg. tert-BuOH and 81A098 
4-fluorobenzoate ion. 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction I T (K) Method Comment Ref. 

30.26 4-Fluorobenzophenone radical anion, protonated 

30.26.1 First-order reaction 

4-FC6H4COHC6Hs ~ H+ + 
4-FC6H4CO-C6Hs 

30.26.2 1,I'-Dimethyl-4,4'-bipyridinium 

4-FC6H4COHC6Hs + My2+ ~ 
4-FC6H4COC6HS + MY'+ + H+ 

. 30.27 Hydroxy(phenyl)methyl 

30.27.1 4-Chlorobenzenediazonium cation 

C(\H/:HOH -I- 4-CICoH4Nz + ~ 
C6HsCHO + 4-C1C6H4 + N2 + H+ 

30.27.2 4-Cyanobenzenedlazonlum Ion 

C6HsCHOH + 4-CNC6H4N2 + ~ 
C6HsCHO + 4-CNC6H4 + N2 + H+ 

30.27.3 4-Methoxybenienediazonium cation 

C6HsCHOH + 4-CH30C6H4N2 + ~ 1.5 x 105 
C6HsCHO + 4-CH30C6H4 + N2 + H+ 

30.27.4 4-Methylbenzenediazonium cation 

C6HsCHOH + 4-CH3C6H4N2+ ~ 2.9 x 105 
C6HsCHO + 4-CH3C6H4 + N2 + H+ 

30.27.5 4-Nitrobenzenediazonium ion 

C6HsCHOH + 4-N02C6H4N2 + ~ 
C6HsCHO + 4-N02C6H" + N2 + H+ 

30.28 4-(2-Hydroxy-3-sulfopropoxy)benzophenone radical anion, protonated 

30.28.1 4-(2-HydrOxy-3;.sulfopropoxy)benzophenone radical anion, protonated 

f.p./rq 

f.p./rq 

"{-r 

,,(Or. 

"(-r. 

,,(Or. 

,,(Or. 

C6HsCOHC6H40CH2CHOHCH2S03- + 1.9 x 108 7 p.r. 
C6HsCOHC6H40CH2CHOHCH2S03 - -+ 

30.29 4-[2-Hydroxy-3-trimethylammonio)propoxy]benzophenone radical anion, protonated 

P.b.k. at 625 nm in 1:9 water/acetonitrile 86A248 
soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 
L-1 triethylamine and 4-
fluorobenzophenone. 

P.b.k. at 610 nm in 1:9 (v/v) water­
acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol,4-fluorobenzophenone 
and methyl viologen . 

84B033 

C~lcd. from conen. and no"e rate effect" on 80G099 
yields in soln. contg. 0.01-0.04 mol L-1 

benzyl alcohol and diazonium ions; 
assumed 2k(R + R) == 1 x 109 L mol- I s-I. 

Calcd. from conen. and dose rate effects on 80G099 
yields in soln. eontg. 0.01-0.04 mol L-1 

benzyl alcohol and diazonium ions; 
assumed 2k(R + R) = 1 X 109 Lmol-1 S-I. 

Calcd. from eoncn. and dose rate effects on 80G099 
yields in soln. contg. 0.01-0.04 mol L-1 

benzyl alcohol and diazonium ions; 
assumed 2k(R + R) == 1 X 109 L mol-1 s-I. 

Calcd. from concn. and dose rate effects on 80G099 
yields in soln. contg. 0.01-0.04 mol L-1 

benzyl alcohol and diazonium ions; 
assumed 2k(R + R) = 1 X 109 L mol-1 S-I. 

Ca1cd. from concn. and dose rate effects on 80G099 
yields in soln. contg. 0.01-0.04 mol L-1 

benzyl alcohol and diazonium ions; 
assumed 2k(R + R) = 1 x 109 L mol-1 S-I. 

D.k. at 540 nm in soln. contg. 5 x 10-4 mol 88F197 
L -I benzophenone and 5% 2-PrOH; e = 
3660 L mol-1 em-I; radical mixL co mains 
(CH3h COH. 

30.29.1 4-[2-Hydroxy-3-trimethylammonio)propoxy]benzophenone radical anion, protonated 

C6HsCOHC6H40CH2CHOHCH2N+(CH3h 1.4 x 108 7 p.r. D.k. at 540 nm in soln. contg. 5 x 10-4 mol 88F197 
+ L-1 benzophenone and 5% 2-PrOH; E = 
C6HsCOHC6H40CH2CHOHCH2N+(CH3h 4050 L mol-1 em-I; radical mixt. contains 

(CH3hCOH. 

30.30 4' -Iodoacetophenone radical anion 

30.30.1 First-order reaction 

4.IC6H4CO-CH3 ~ 4··C6H4COCH3 + 1- 1.4 x 105 S-I 12 p.r. D.k. in Nrsatd. soln. contg. tert-BuOH and 8lA098 
4'-iodoacetophenone. 
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TABLE 30. a-Hydroxybenzyl radicals - Continued 

No. Reaction 

30.30 4'-Iodoacetophenone radical anion - Continued 

30.30.1 First-order reaction - Continued 

4-IC6H4COHCH3 ~ 4-'C6H4COCH3 + 1- 4 X 103 s-1 

30.30.2 Hydrogen ion 

4-IC6Hi:o-CH3 + H+ ~ 
4-IC6H4COHCH3 

30.31 4'-Methoxyacetophenone radical anion, protonated 

30.31.1 1,1' -Dimethyl-4,4' -bipyridinium 

4-CH30C6H4COHCH3 + My2+ ~ 5.4 X 109 

p-MAP + My· ... + H'" 

30.32 4-Methoxybenzophenone radical anion, protonated 

30.32.1 First-order reaction 

4-CH30C(jH/'OHC(jHj ~ H+ ..j.. 

4-CH30C6Hi:O-C6Hs 

30.32.2 1,4-Diazabicyclo[2.2.2]octane radical cation 

4-CH30C6H4CO-C6Hs + DABCO'+ ~ 8.1 X 109 

4-CH30C6H4COC6Hs + DABCO 

30.32.3 1,1' -Dimethyl-4,4' -bipyridinium 

4-CH30C6H4COHC6Hs + My2+ ~ 
4-CH30C6H4COC6H5 + MY'+ + H+ 

3.3 X 109 

30.33 4' -Methyl acetophenone radical anion, protonated 

30.33.1 1,1' -Dimethyl-4,4' -bipyridinium 

4-CH3C6Hi:OHCH3 + My2+ ~ 4.6 X 109 

4-CH3C6H4COCH3 + MY'+ + H+ 

30.34 4-Methylbenzophenone radical anion, protonated 

30.34.1 First-order reaction 

4-CH3C6Hi:OHC6HS ~ H' + 
4-CH3C6Hi:o-C6H5 

30.34.2 1,1' -Dimethyl-4,4' -bipyridinium 

~-CH3C6H4COHC6Hs + My2+ ~ 
4-CH3C6H4COC6H5 + MY'+ + H+ 
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4 

4 

T (K) Method Comment Ref. 

p.r. 

p.r. 

f.p./rq 

f.p.Jrq 

f.p.lrq 

f.p.lrq 

f.p.lrq 

f.p.lrq 

f.p.lrq 

D.k. in N2-satd. soln. contg. tert-BuOH and 81A098 
4' -iodoacetophenone. 

D.k. at 310-330 nm in Nrsatd. soln. contg. 81A098 
tert-BuOH and 4'-iodoacetophenone. 

P.b.k. at 610 nm in 1:9 (v/v) water­
acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, 4-
methoxyacetophenone and methyl 
viologen. 

84B033 

P_b_k_ at 625 nm in 1:9 water/acetonitrile g6A24g 
soln. contg. 0.02 mol L-1 NaOH, 0.14 mol 
L-1 triethylamine and 4-
methoxybenzophenone. 

D.k. at 625 nm in 1:9 water/acetonitrile 86A248 
soln. contg. 0.02 mol L -1 NaOH, 0.05 mol 
L-1 DABCO and 4-
methoxybenzophenone; used e(radical 
anion) == 6000 L mol-1 em-I. 

P.b.k. at 610 om in 1:9 (v/v) water­
acetonitrile soln. contg. 0.5-0.1 mol L-I 

4-methoxyphenol, 4-
methoxybenzophenone and methyl 
viologen. 

84B033 

P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, 4-methylacetophenone 
and methyl viologen. 

P.b.k. at 62~ nm in 1:9 water/acetonitrile 86A248 

soln. contg. 0.02 mol L-1 NaOH, 0.072 mol 
L-I triethylamine and 4-
methylbenzophenone. 

P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-methoxyphenol, 4-methylbenzophenone 

and methyl viologen. 
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TABLE 30. o:.-Hydroxybenzyl radicals - Continued 

No. Reaction 

30.35 4·Sulfomethylbenzophenone radical anion, protonated 

30.35.1 4.Sulfomethylbenzophenone radical anion 

C6HsCOHC6H4CH2S03 - + 6.3 X 106 alk. 
C6H5CO-C6H4CH2S03 - -l> 

C6HsC~OHC6H4CH2S03 - + 
C6HsCOHC6H4CH2S03 - -l> 

8.3 X 106 alk. 

alk. 

7 

I 

30.36 3,3',4,4'. Tetracarboxybenzophenone tetraanion, radical anion 

30.36.1 3,3',4,4'.Tetracarboxybenzophenone tetraanion, radical anion 

(3,4-C02 -CoH3hCO- + 1.1 x 102 12 
(3,4-C02 -C6H3h CO- ~ 

(3,4-C02 -C6H3hCOH + 
(3,4-C02 -C6H3h COH 

30.36.2 Ferricyanide ion 

(3,4-C02 -C6H3hCOH + Fe(CN)l ~ 
(3,4-C02 -C6H3hCO + Fe(CN)64- + H+ 

30.36.3 Oxygen 

(3,4-C02 -C6H3hCOH + O2 ~ 
(3,4-C02-C6H3hCO + 02'- + H+ 

4 X 107 

30.36.4 2,2,6,6·Tetramethyl.4.piperidone N·oxyi 

1 

7 

7 

(3,4-C02-C6H3hCOH + TAN -l> 1.3 x 107 7 
(3,4-C02 -C6H3hCO + TAN-H 

30.37 4-(Triftuoromethyl)benzophenone radical anion, protonated 

30.37.1 First·order reaction 

4-CF3C6H4COHC6H5 H+ + 
4-CF3C6H4CO-C6Hs 

30.37.2 1,4.Diazabicyclo[2.2.2]octane radical cation 

4-CF3C6H4CO-C6H5 + OABCO'+ -l> 1.0 X 1010 
4-CF3C6H4COC6Hs + DABCO 

T (K) Method Comment Ref. 

f.p.lrq 

f.p./rq 

f.p.lrq 

p.r. 

293 f.p.!rq 

293 f.p.lrq 

293 f.p./rq 

293 f.p./rq 

293 f.p./rq 

f.p./rq 

f.p./rq 

O.k. at 618 nm in soln. contg. 2% EtOH, 90A060 
0.005 mol L-1 ketone and 0.05 mol L-I 

NaOH; E= 1100 Lmol-I cm-I; pKa = 11.8; 
k = 2.0 X 106 L mori 5-1 in 50% EtOH. 

O.k. at 630 nm in soln. contg. 2% MeOH, 90A060 
0.005 mol L-1 ketone and 0.05 mol L-I 

NaOH; E = 1100 Lmol-1 em-I; pKa = 11.8; 
k = 6.2 X 106 L mol-I s-1 in 50% MeOH. 

O.k. at 630 nm in soln. contg. 1 % 2-PrOH, 
0.005 mol L-I ketone and 0.05 mol L- I 

NaOH; E = UOOL mol-I cm-I; pKa = 11.8; 
k = 1.5 X 106 L mol-1 s-1 in 60% 2-PrOH; k 
decreases with increasing 2-PrOH concn. 

D.k. at 540 nm in soln. contg. 5 x 10-4 mol 
L-I benzophenone and 5% 2-PrOH; E = 
3215 L mol-1 em-I; radical mixt. contains 

(CH3hCOH. 

90A06Q 

88F197 
88N031 

D.k. at 710 nm in soln. conts. 10-4 mol L-I 83A339 
3,3',4,4'·tetracarboxybenzophenone.and 
10% ethanol or glycerol; E = 6300 L mol-1 

cm-I. 

D.l<. at 600 nm in soln. contg. 1O-~ mol L-1 83A339 

3,3',4,4'-tetracarboxybenzophenone and 
10% ethanol or glycerol; pKa = 8.5; E = 
2400 L mol-1 em-I. 

O.k. at 600 nm in soln. cootg. 10-4 mol L-I 83A339 
3,3',4,4'-tetracarboxybenzopheoone, 3 x 
10-5 mol L -1 ferricyanide and 10% 

ethanol; same value at pH 12. 

O.k. at 600 nm in soln. contg. 10-4 mol L-1 83A339 
3,3',4,4'-tetracarboxybenzophenone,3 x 
10-5 mol L-I ferricyanide and 10% 
ethanol; same value at pH 12. 

D.k. at 600 nm in soln. contg. 10-4 mol L-I 83A339 
3,3',4,4'-tetracarboxybenzophenooe, 3 x 
10-5 mol L -1 ferricyanide and 10% 
ethanol; same value at pH 12. 

P.b.k. at 625 nm in 1:9 water/acetonitrile 86A248 
solo. contg. 0.02 mol L -1 NaOH, 0.036 mol 
L -1 triethylamine and 4-
(triftuoromethyl)benzophenone. 

D.k. at 625 nm in 1:9 water/acetonitrile 86A248 
solo. contg. 0.02 mol L-1 NaOH, 0.05 mol 
L- 1 DABCO and 4· 
(tri fluoromethyl)benzophenone; used 
E(radical anion) 6000 L mol- I cm- i . 
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TABLE 30. a-Hydroxybenzyl radicals Continued 

No. Reaction k pH 
(L mol:! s-!) 

T (K) Method Comment 

30.37 4-(Trifluoromethyl)benzophenone radical anion, protonated - Continued 

30.37.3 1,I'-Dimethyl-4,4'-bipyridinium 

Ref. 

4-CF3C6Hi~OHC6Hs + My2+ -4 2.5 X 108 f.p./rq P.b.k. at 610 nm in 1:9 (v/v) water- 84B033 
4-CF3C6H4COC6Hs + MY'+ + H+ acetonitrile soln. contg. 0.5-0.1 mol L-1 

4-melhoxyphenoI, 4-
triftuoromethylbenzophenone and methyl 
viologen. 

30.38 2-[3-(N,N-N-Trimcthylnmmonio )-2-hydroxypropyIJ-3,4-dimcthyl-9-oxothioxanthcnc radical anion, protonntcd 

30.38.1 2-[3-(N,N-N-Trimethylammonio)-2-hydroxypropyIJ-3,4-dimethyl-9-oxothioxanthene radical anion, protonated 

TXH'+ + TXH'+ -)0 3.8 X 108 7 p.r. D.k. at 360 nm in soln. contg. 2-[3-
(trimethylammonio )-2-hydroxypropyl)-
3,4-dimethyl-9-oxothioxanthene; pKa = 
9.8. 

TX' + TX"-4 5.5 X 108 12 

30.39 4-Trimethylammoniomethylbenzophenone radical anion, protonated 

30.39.1 4-Trlmethylammonlomethylbenzophenone racllcal anion, protonated 

C6HsCOHC6H4CH2N(CH3h + + 2.4 X 108 7 
C6HsCOHC6H4CH2N(CH3h + -)0 
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p.r. 

p.r. 

D.k. at 360 nm in soln. contg. 2-[3-
(trimethylammonio)-2-hydroxypropyl)-
3,4-dimethyl-9-oxothioxanthene. 

D.k. at 540 nm in soln. contg. 5 x 10-4 mol 
L-1 benzophenone and 5% 2-PrOH; £= 

4500 Lmol-! em-I; radical mixt. contains 
(CH3hCOH. 

88AI09 

88A109 

88F197 
88N031 
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S.N.; Moorthy, P.N.; Mittal, J.P., J. Chem. Soc., Perkin Trans. 2: 409-15 
(1993) 

93A106 Radiolysis of hydroxy ethylacrylate in dilute aqueous solutions. 
Safrany, A.; Wojnarovits, L., Radiat. Phys. Chem. 41: 531-7 (l9Qj) 
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10. Molecular Formula Index 

Silver(I) ion 12.4, 16.4, 17.3,26.3, 27.8.1 

Silver(l) ion, complex with Ag(O) 12.3, 
13.3, 16.3, 17.2 

Boric acid 27.10.2, 27.8.3 

Tetrahydroxyborate ion 23.2, 27. 10.3, 
27.32.1, 27.33. 1 

Bismuth(III) ion 12.5, 13.4, 16.6,17.4, 
26.4 

BiC16
3- Hexachlorobismuthate(III) ion 16.7 

BrCoH15Nl+ 

BrH 15N 5Ru2+ 

Br03-

Br2 

Br2Hg 

CBrF3 

CBr3 

CCl2F 

CCl3 

CCl4 

CHBr2 

CHCl3 

CH02 

CH02-

CH03-

CH2Br 

CH2Cl2 

CH2NO 

CH2N02-

CH20-

CH20 2-

CH3 

CH31 

CH30 

CH30 2 

CH40 

Pentaammine(bromo )cobalt(ill) ion 12. 16, 
13.11, 16.28, 19.3, 2.6, 27.123.3 

Pentaammine(bromo )ruthenium(III) ion 
19.24, 2.31, 22.17, 27.123.1 

Bromate ion 13.5 

Bromine 17.5 

Mercury(II) bromide 16. 177 

Bromotrifluoromethane 16.317 

Tribromomethyl 11.26 

Dichlorofluoromethyl 11.19 

Trichloromethyl 10. 

Carbon tetrachloride 12.110, 16.319, 19.29, 
26.202, 27.241.3 

Dibromomethyl 11.16 

Chloroform 16.328 

Carboxy I 2. 1, 26. 

Formate ion 11.13.9, 9.9 

Bicarbonate ion 26.5, 27.8.4 

Bromomethyl 7. 

Dichloromethane 16.349 

Carbamoyl 27.31 

aci-Nitromethane anion 1.86, 12.177, 
16.489, 22.22, 26.325, 27.31.4, 9.12 

Hydroxymethyl, conjugate base 12. 

Dihydroxymethyl, conjugate base 27.96 

Methyl 1. 

Iodomethane 16.420 

Hydroxymethyl 12. 

Dihydroxymethyl 27.95 

Methanol 1.77, 11.13.10, 11.14.2, 11.16.2, 
11.22.2, 11.27.2, 28. 17, 9. 11 

Dihydroxymethane 12.126 

Methanethiol 1.76 

Thiosemicarbazide 16.577,26.358 

CH15CoNi+ Pentaammine(cyano)cobalt(III) ion 2.12 

CH 15CoN6S2+ 

CHgN 

CO 

CO2-

C03-

C2Cl2F3 

C2Cl2N 

C2Cl3 

C2Cl30 

C2C130 2-

C2Cl5 

C2F30 2-

C2HBrCIF3 

C2HCIF3 

C2HCl2 

C2HCl20 

C2HCl40 

C2H03
2-

C2H2 

C2H2BrF2 

C2H2Br3 

C2H2CI 

C2H2CIO 

C2H2F30 

C2H2IN 

C2H2I02-

C2H2N 

C2H202~ 

C2H20 3-

C2H3 

C2H3Br2 

C2H3CI02 

Pen taammine( thiocyanato-N)cobalt(III) ion 
2.10 

Pentaammine( thiocyanato-S)cobaft(lII) ion 
2.11 

Mercury(l) cyanide 12.59, 13.41, 16.176, 
17.28 

Tetranitromethane 12.196, 13.153, 15.17, 
16.571, 18.13, 19.32, 20.15, 26.356, 
27.102.3, 27.107.1, 27.108.3, 27.114.1, 
27.121.1, 27.128.1, 27.133.1, 27.174.4, 
27.179.1, 27.181.2, 27.188.1, 27.194.1, 
27.195.1, 27.196.1, 27.198.1, 27.200.2, 
27.222.1, 27.233. 1, 27.253.3, 27.28. 11, 
27.91.1, 27.92.9, 27.99.3 

Carbon monoxide 1.2 

Carbon dioxide radical anion 26. 

Carbonate radical ion 26.6 

1,2-Dichloro-l,2,2-trifluoroethyl 11.21 

Dichloro(cyano)methyl 27.77 

Trichlorovinyl 11.27 

1,1,2-Trichloro-2-oxoethy I 27.244 

Trichloroacetate ion 16.579 

Pentachlo,roethyl 11.23 

Trifluoroacetate ion 16.580 

1-Bromo-l-chloro-2,2,2-trifluoroethane 
16.313 

l-Chloro-2,2,2-trifluoroethyl 11.13 

Dichlorovinyl 11.22 

1,1-Dichloro-2-oxoethy 1 27.78 

1,1,2,2-Tetrachloro-2-hydroxyethyl 27.239 

Carboxy(hydroxy)methyl, dianion 23. 

Acetylene 27.153.4 

2-Bromo-1,2-difluoroethyl 11.1 

1,2,2-Tribrumoethyl 11.24 

2,2,2-Tribromoethyl 11.25 

2-Chlorovinyl 11.14 

l-Chloro-2-oxoethyl 27.54 

2,2,2-Trifluoro-l-hydroxyethyl 27.249 

Iodoacetonitrile 17.76 

Iodoacetate ion 16.417 

Cyanomethyl 27.60 

Carboxymethyl, anion 22. 

Carboxy(hydroxy)methyl, anion 23. 

Vinyl 6.19 

1,2-Dibromoethyl 11.15 

Chloroacetic acid 1.54 
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C2H3Cl30 2 

C2H3Cr02+ 

C2H3I02 

C2H3N 
C2H3N02-

C2H30 2 

C2H30 3 

C2H30 3S­

C2H30 4S2-

CZH4 

C2H4Br 

C2H4CI 

C2H4Cu+ 

C2H4INO 

C2H4N02 

C2H4N02-

C2H40-

C2H40 2 

C2H40 2-

C2H40 3 

C2H40 4S-

C2HS 

C2H Sl 

C2HSIO 

C2HsN02 

C2HSN20 

C2HSO 

C2H6N20+ 

C2H60 
C2H60S 

I, I-Dichloroethyl 77.7/ 

1,2-Dichlorocthyl 11.18 

Chloral hydrate 16.326 

Acetatochromium(II) ion 16.121 

Iodoacetic acid 12. 150, 17.75 

Acetonitrile 1.45 

Amino(carboxy)methyl, anion 25. 
Carbamoyl(hydroxy)methyl, anion 27.34 

Formylmethyl 21. 
2-Hydroxyethenyl 27.153 
l-Oxoethyl 27.200 

Carboxymethyl 22. 

Carboxy(hydroxy )methy I 23. 

Vinyl sulfonate ion 27. 172.2 

2-Hydroxy-l-sulfonatoethyl, conjugate base 
27.171 

Ethylene 1.66, 11.19.1, 14.14, 9.8 

2-Bromoethyl 11.2 

l-Chloroethyl 11.7 
2-Chloroethyl 11.8 

Ethy lene-copper(I) complex 14.4, 17.20 

Iodoacetamide 16.416 

(Carbamoyl)hydroxymethyl 27.33 

Glycine, negative ion 1.70 
aci-Nitroethane, negative ion 1.85 

I-Hydroxyethyl anion 13. 

Acetic acid 1.43 

1 ,2-Dihydroxyethyl, conjugate base 20. 

Glycolic acid 1.71 

2-Hydroxy-l-sulfonatoethyl 27. 172 
l-Sulfatoethyl 27.238 

,Ethyl 2. 

Iodoethane 16.419 

2-Iodoethanol 17.77 

Glycine 1.69. 27.8.11 

Amino(carbamoyl)methyl 27.17 

I-Hydroxyethyl 13. 
Methoxymethyl 18. 

l,l-Dihydroxyethyl 27.91 
1,2-Dihydroxyethyl 20. 

Methylthiomethyl 27.196 

l-Aminoethyl 27.23 

Ammonio(carbamoyl)methyl 27.18 

Ethanol 1.64, 11.13.8, 11.16.1, 14.13, 9.7 

2-Mercaptoethanol 12.154, 13.116, 14.15, 
16.429, 17.81 
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C2H602 

C2H6S 

C2H6S2 

C2H7N+ 

C2H7NO+ 

C2H7NS 

C2H8N+ 

C2H8NS 

Ethylene glycol 12. 134 

Ethanethiol 1.63, 2.37 

1,2-Ethanedithiol .28.16 

2-Aminoethyl, conjugate acid ~ 27.24 

2-Amino-l-hydroxyethyl conjugate mono a-
cid 27.26 

Cysteamine 16.334, 17.63 

Ethylammonium ion 27.8.10 

Cysteamine, conjugate· acid 12. 117, 13.87, 
27.104.1, 27.142.3, 27.164.4, 27.202.3, 
27.222.8, 27.85.1, 28.13 

C2H 18CoN S02 2+ 

(Acetato )pentaamminecobalt(III) ion 1.9, 
26.31 

C2H20C02F3N6023+ 
Hexaamminebis(l1-hydroxY)-I1-

(trifluoroacetato)dicobalt(III) ion 26.61 

C2H21C02F2N6023+ 
Hexaammine-11-( difluoroacetato )bis(ll­

hydroxy)dicobalt(ID) ion 26.62 

C2H22Co2FN6023+ 
Hexaammine-Il-(fluoroacetato )bis(ll­

hydroxy)dicobalt(III) ion 26.63 

C2H23C02N6023+ 
11-Acetatohexaamminebis(ll-

hydroxy)dicobalt(III) ion 26.64 

C2HgN2 Mercury(ll) cyanide 26.112 

C2HgN2S2 Mercury(ll) thiocyanate 16. 178 

C3HBrN20 2S 

C3H02-

C3HO/­

C3H2FsO 

2-Bromo-5-nitrothiazole 16.315 

Propiolate ion 27.36. 1 

Dicarboxymethyl dianion 27.76 

2,2,2-Trifluoro-l-( difluoromethoxy )ethyl 
27.247 

1,2,2-Trifluoro-2-(difluoromethoxy)ethyl 
27.248 

C3H2N30 2 - 2-Nitroimidazole, conjugate base 26.321 
4-Nitroimidazole, conjugate base 26.324 

C3H20 2 - l-Carboxyethenyl anion 27.36 

C3H3C12N2 + 4,5-Dichloroimidazolium 16.347 

C3H3N02 Cyanoacetic acid 1.56 

C3H3NS Thiazole 16.574 

C3H3N30 2 2-Nitroimidazole 16.486, 26.319 
4-Nitroimidazole 16.487, 26.322 

C3H3N30 2S 2-Amino-5-nitrothiazole 16.284 

Acrylate ion 1.46, 12.100, 13.75, 16.277, 
27.40.1 

l-Carboxy-l-hydroxyethyl, dianion 24. 

Dicarboxymethyl 27.75 
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C~~4CIF20 I-Chloro-2,2-difluoro-2-methoxyethy 1 
27.53 

C3H4N . l~Cyatioethyl 27.59 

C3H4NS+ Thiazole,conjugate acid 16.575 

C3H4N30 2 + 2~Nitroimidazole,·conjugate acid 26.320 
4-Nitroimidazole, conjugate acid 26.323 

C3H40 2 Acrylic acid 1.47, 12.101, 27.109.2, 
27.37.4, 27.39.1, 27.45.4, 27.52. 1 

C3H40 2 - Electron adduct of acrylic acid 27.10 
l-Carboxyethyl anion 27.38 

C3H40 3- l-Carboxy~2-hydroxyethyl,anion 27.40 

C3HS 2-'Propenyl 6.17 

C3HsI02 

·C3HSN 

C3HsNO 

C3HsNO­

C3HsN02-

:3HSN03-

C3HS0 2S­

C3H503 

C3HsS2 

C3H6 

C3H6Br 

C3H6CI 

C3H6NO 

3-Iodopropionicacid 12.151, 17.78 

Propionitrile 1.92 

3..;Hydroxypropionitrile 1.72 
Acrylamide 12.99, .J3.74, 16.276, 17.51, 

26. 175, 27.9.1 

Electron adduct of acrylamide 27~8 

Carboxy(methylamino)methyl, anion 27.44 

2-Amino,. 2-carboxy-I-hydroxyethy I, anion 
27.21 

Imidazolium 16.409 

I-Formylethyl2Z135 
2':'OxopropyI27.202 

. Acetoxymethyl 27. 1 
l-Carboxyethyl 27.37 
2-c.arboxyethyl .. 27.39 
2,5-DioxacyclopeQtyl 27.124 
1,3.;Dioxolan-4-yl 27.125 
I-Formyl-2..;hydroxyethy127.137 
3-Hydroxy-2-oxopropyl 27.168 
Methoxycnrbonylmethyl 27.178 

3-Mercaptopropionate ion 27.140.7 

l--carboxy-I,.hydroxyethyl 24.2 

1,3-Dithiolan-2..;y127.128 

Propylene 1.93~9.15 

1 ~(Bromomethyl)ethyl 11.3 

1-(Chloromethyl)ethyI11. 10 

(N-Formyl"N-methylamino)methyl 27.139 
(N-Acetylamino)methy127.3 
Electron adduct of acrylamide, protonated 

27.9 

2-ArtllnO-l-carboxyethyl 27.79 
2-Ami no-2-carboxyethyl 27.20 
I-Carbamoyl-I..,hydroxyethyl 27.32 

aCi-l-Nitropropane, negative ion 1.87 
aci-2-Nitropropane, negative ion 1.88 

Acetone 1.44 

I-Hydroxy-l .. methylethyl, conjugate base 
16. 

Propionic acid 1.91 

1 ,2~Dihydroxypropyl, conjugate base 
27.103 

Electron adduct of methyl acetate 27. 182 

Lactic acid 1. 73 

1,2,3-Trihydroxypropyl, conjugate base 
27.251 

. I-Methyletbyl 4., 3. 

2-Iodopropane 16.421, 2.38 

Cysteine1.5~ 12.118, 16.335, 17.64, 
27. 11.4, 27. 127.7, 27. 140.4, 27.20. 1~ 
27.236.3, 27.28.4, 28. 14 

I-Hydroxy-l-methylethyl . 16. 
2;"Hydroxy-I-methylethyl 27.158 
2-Hydroxypropyl 27.170 

I,2-Dihydroxy-I-methylethyl . 27.98 
I,2-Dihydroxypropyl 27.102 
1,3-Dihydroxypropyl 27. 104 
Dimethoxymethy 1 27. 109 
I-Hydroxy-2-methoxyethyI27.157 
(Methoxymethoxy)methyl 27.181 

I,2-Dihydroxy-I-(hydroxymethyl)ethyl 
27.92 

I-(Methylthio)ethyl 27.195 

Dimethylaminomethyl 27.116 
I-Amino-l-methylethyl 27.25 

I-Propanol 9.13 
2-Propanol 1.90, 6 .. 19.2, 9.14, 10.9, 

11.13.11,11.14.3,11.16.3,11.22.3, 
11.27.3, 27. 170.3 

C3HlOW Trimethylammonium ion 27.8.15 
. 2 

C3HllN2 + 2-Amino-l-(aminomethyl)ethyl, conjugate 
diacid 27. 15. 1, 27. 1.5.2 

C3H 12CI2CrN20S 3+ 
Pentaaqua( 4,5-dichloroimidazole)­

chromium(ill) ion 16.143 

C3H14CrN20s3+ 
Pentaaqua(imidazole )chromium(III} ion 

16.142 

C3H17C12CoN73+ 

C3H19CoNl+ 

. C4H2N20 4 

C4H 20 4
2-

C4H20 5
3-

Pentaammine( 4,5-:dichloroimidazole)­
cobalt(III) ion 16.52 

Pentaammine(imidazole )cobaltCill) ion 
16.51 

Dicarboxy(hydroxy )methy I,· trianion 27.74 

I,2-Dicarboxy-2-hydroxyvinyl, dianion 
27.68 

Alloxan 26. 179 

Fumarate ion 12.137, 9.10 

1,2-Dicarboxy-l-hydroxyethyl, trianion 
27.72 
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C4 1·I J l3rN 20 2 
5-Bromouracil 16.318,26.198 

C4H3N02S 2-Nitrothiophene 16.498 
3-Ni trothiophene 16.499 

C4H3N20 3- Isobarbiturate ion .21.39 

C4H3N30 4 5-Nitrouracil 16.503 

C4H30i­

C4H30i- . 

Fumarate ion, hydrogen 26.262 
Hydrogen maleate ion 26.263 

1,2-Dicarboxyethy I, dianion 27.67 

1 ,2-Dicarboxy-l-hydroxyethyl, dianion 
27.71 

1,2-Dicarboxy-2-hydroxyethy I, dianion 
27.73 

1 ,2-Dicarboxy-l ,2-dihydroxyethyl, dianion 
27.65 

C4H4BrN02 N-Bromosuccinimide 16.316, 17.55 

C4H4N04
2- Carboxy(carboxymethylamino)methyl, dian­

ion 27.35 

C4H4N2 Pyrazine 16.522, 26.339 
Pyridazine 16.526, 26.340 
Pyrimidine 16.552, 26.345 

C4H4N20 2 2-Nitropyrrole 16.495 
3-Nitropyrrole 16.496 

C4H4N30 2- 2-Methyl-4-nitroimidazole, conjugate base 
26.293 

C4H40 4 Fumaric acid 12.138, 16.395 
Maleic acid 12.153, 16.427 

~C4HsN03-

C4HsN2+ 

C4H5N20 2 

C4II5N3 

C4HsN30 2 

C4Hs0 3
2-

C4Hs04 

C-tHsOs 

C4Hs06 
C4H6 

C4H6N 

C4H6N20 2 

1 ,2-Dicarboxy-l-hydroxyethyl, monoanion 
27.70 

2-(Chloromethylene )-1 ,3-dioxolane radical 
cation 27.55 

Acety lamino( carboxy )methy 1 anion 27.2 

Pyrazine, conjugate monoacid 16.523 
'Pyridazine. conjugate monoacid 16.527 

Pyrimidine, conjugate monoacid 16.553 

3,6-Dioxo-2-piperazinyl 27.127 

4-Aminopyrirnidine 16.287 

2-Methyl-4-nitroimidazole 16.451, 26.291 

2-Carboxy-l-hydroxy-l-methylethyl, dian-
ion 27.41 

1,2-Dicarboxyethyl 27.66 

1.2-Dicarboxy-l-hydroxyethy 1 27.69 

1 ,2-Dicarboxy-l ,2-dihydroxyethyl 27.64 

Butadiene 1.50, 9.5 

l-Cyano-l-methylethyl 27.61 

Glycine anhydride 26.259 

C4H6N2S 2-Mercapto-l-methylimidazole 1.74 

C4H6N30 2 + 2-Methyl-4-nitroimidazole, conjugate acid 
26.292 
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Biacetyl 12.108, 13.80, 15.5, 16.306, 24.9, 
27.163.3,27.62.1 

Crotonic acid 1.55, 12.115, 13.85, 16.332, 
19.30, 27.109.3, 27.181.1 

Methacrylic acid 1.75, 12.156, 27.109.4, 
27.37.5, 27.39.2, 27.45.5, 27.52.2 

2-Butyne-l,4-diol 27.93.2 

2-Methylene-l,3-dioxolane radical cation 
27.186 

l-Carboxy-l-methylethyl anion 27.46 
l-Carboxypropyl anion 27.51 
Electron adduct of crotonate 27.57 
Electron adduct of methacrylic acid 27. 176 
I-Hydroxy-l-methyl-2-oxopropyl, conjugate 

base 27.161 

2-Carboxy-2-hydroxy-2-methy lethy I, anion 
27.42 

l-Carboxy-2-hydroxypropyl, anion 27.43 
l-(Methoxycarbonyl)-I-hydroxyethyl, conju-

gate base 27. 177 

2-Methylpropionitrile 1.84 

Electron adduct of methacrylamide 27.175 
Electron adduct of croton amide 27.56 

I-Methylimidazolium 16.441 
2-Methylimidazolium 16.442 
4-Methy limidazolium 16.443 

C4H7N20 2 - Electr@n adduct of glycine anhydride 
27.140 

I-Hydroxy-2-butenyl 27. 141 
I-Hydroxycyclobutyl 27.144 
I-Hydroxy-l-methyl-2-propenyl 27.162 
I-Methyl-2-oxopropyl 27.189 
Tetrahydro-2-furanyl 27.241 

l-Carboxy-l-methylethyl 27.45 
l-Carboxypropyl 27.50 
2-Carboxypropyl 27.52 
l,4-Dioxanyl 27.123 
1,3-Dioxan-4-yl 27.126 
I-Hydroxymethyl-2-oxopropyl 27.159 

I-Hydroxy-l-methyl-2-oxopropyl 27.160 
4-Hydroxy-2-oxobutyl 27.167 

3-Hydroxy-I-(hydroxymethyl)-2-oxopropyl 
27.156 

Methoxy(methoxycarbonyl)methyl 27. 180 
2,3-Dihydroxy-1 ~(hydroxymethyl )propenyl 

27.93 

2-Methyl-l,3-dithiolan-2-yl 27.184 

I-Butene 1.51,9.6 

2-Methylpropene 1.81 

l-(Bromomethyl)propyl 11.4 
2-Bromo-I-merhylpropyl 11.5 



C4HSNO 

C4HSN02 

C4HSN30 2 

C4HSO 

C4HSO-

C4H90 2S 

C4H90 2S2 

C4H903 

C4H90 3S 

C4H90 4 

C4H9S 

C4H lON 

C4H lON+ 

C4HlONS 
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I-(Chloromethyl)-I-methylethyl 11.11 
I-(Chloromethyl)propyl 11.12 
1-(1-Chloroethyl)ethyl 11.9 

(N-Acetyl-N-methylamino)methyl 27.7 

2-Amino-2-carboxy-2-methylethyl 27.22 

Radicals from glycylglycinamide 27.223 

Tetrahydrofuran 10. 10 

I-Hydroxybutyl, conjugate base 27.143 
I-Hydroxy-2-methylpropyl, conjugate base 

27.165 

Ethyl acetate 1.65 
Methyl propionate 1.82 
2-Methylpropionic acid 1.83 

I, I-Dimethoxyethene radical cation 27. 106 

I ,2-Dihydroxy-I-methylpropyl, conjugate 
base 27.100 

(E)-4,5-Dihydroxy-I,2-dithiane 12.125, 
13.94, 16.355, 17.67, 26.224 

I ,2,3-Trihydroxy-l-(hydroxymethyl)propyl, 
conjugate base 27.218 

I-Butyl 6.1 
tert-Butyl 6.2 
I-Methylpropyl 6.11 
2-Methylpropyl 6.12 

2-Methyl-2-nitrosopropane 1.80, 12.164, 
13.121, 15.9, 16.453, 17.84, 2.39, 20.14, 
22.21,26.294,27.202.5,3.12,4.13 

I-Hydroxybutyl 27.142 
2-Hydroxy-2,2-dimethylethyl 17. 
I-Hydroxy-l-methylpropyl 27.163 
I-Hydroxy-2-methylpropyl 27.164 
2-Hyuruxy-l-lllt:Lhylpropyl 27.166 

1,2-Dihydroxybutyl 27.84 
l,4-Dihydroxybutyl 27.85 
1,2-Dihyuruxy-l-m~Lhylpropyl 27.99 

1,2-Dihydroxy-2-methylpropyl 27.101 
l,l-Dimethoxyethyl 27.107 
(l-Methoxyethoxy)methyl 27.179 

2,3-Dihydroxy-4-mercaptobutyl 27.94 

Dithiothreitol, monoanion 21.26 

(Dimethoxy)methoxymethyl 27.108 
Trimethoxymethyl 27.253 

l-(Methylsulfonatomethyl)ethyI 27.190 

Radicals from erythritol 27.219 

l-(Ethylthio)ethyl 27.133 
l-Methyl-l-(methylthio)ethyl 27.188 
l-(Methylthio)propyl 27.198 

l-Aminobutyl 27.16 

Pynolidlnium ion 27.8.13 

l-Amino-3-(methylthio )propyl 27.28 

C4H lOO Diethyl ether 10.8 
2-Methyl-2-propanol 11.27.4 

C4H lO0 2S2 Dithiothreitol 12.133, 13.100, 16.383, 
17.71, 20. 13, 26.242, 27. 125. 1, 27. 126. 1, 
27.211.1, 27.213.1, 27.214.1, 27.215.5, 
27.217.1, 27.220.1, 27.221.1, 27.222.1, 
27.229.1,27.230.1,27.240.1,27.241.5, 
27.86.3, 27.87.1, 27.88.1, 27.94. 1 

C4H lO0 2S3 Bis(2-hydroxyethyl)trisulfide 26.196 

C4H 11 N+ Trimethylammoniomethyl 27.254 
2-Amino-2-methylpropyl, conjugate acid 

27.27 

C4H 11 NS+ I-Amino-3-(methylthio )propyl, conjugate 
acid 27.29 

C4H12W Diethylammonium ion 27.8.9 

C4H 12N2S2 Cystamine 26.207, 27. 11.3, 27. 140.3 

C4H 16BrCoFN4 + 
cis-Bromobis( ethylenediamine)­

fluorocobalt(III) ion 12.22, 13. 15, 16.73, 
19.7 

C4H16Br2CoN4 + 
trans-Dibromobis( ethy lenediamine)­

cobalt(IlI) ion 12.23, 13.14, 16.72, 19.6, 
27.123.5 

C4H 16Cl2CoN4 + 
cis-Dichlorobis( ethylenediamine )-cobalt(III) 

ion 12.25, 13.18, 16.75, 2.15 
trans-Dichlorobis( ethy lenediamine)­

coba1t(III) ion 12.24, 13.17, 16.74, 2.14 
Bis( ~th y leneuiiiIIline )ukhlurul:ubaIL(III) ion 

19.8, 27.123.6 

C4H16C12N4Pt2+ 
Dldllurobis( ethy 1~llediiiIlliIle )platillum(IV) 

ion . 12.74, 16.218 

C4H 16CoF2N4 + 
Bis( ~Lh Y l~ll~diiiIllill~ )uifl uUlOl:ubalt(III) 1011 

12.26, 13.20, 16.76 

C4H16CrN2053+ 
Pentaaqua( I-methylimidazole )chromium(III) 

ion 16.144 
Pentaaqua(2-methylimidazole )chromium(III) 

ion. 16.145 
Pentaaqua( 4-methylimidazole )chromium(ITI) 

ion 16.146 

C4H lsCICoN402+ 
cis-Aquachlorobis( ethy lenediamine)­

cobalt(III) ion 12.20, 13.16, 16.77, 19.9, 
2.13 

C4HlSN402Pt2+ 
trans-Dihydroxybis( ethylenediamine)­

platinum(IV) ion 17.38 
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C4H 19CICoN:s2+ 

C4H21 CoNl+ 

cis-Amminechlorobis( ethy lenediamine)­
cobalt(lII) ion 12.21, 13.19, 16.78, 
19.10 

Pentaammine(l-methylimidazole)cobalt(III) 
ion 16.53 

C4H21 CoN7
3+ 

Pentaammine(2-methylimidazole)cobalt(lII) 
ion 16.54 

C4N4Ni2-

CsFeN60 2-

Pentaammine( 4-methy limidazole )cobalt(III) 
ion 16.55 

Tetracyanonickelate(II) ion 26. 129 

Pentacyano(nitrosyl)ferrate(III) ion 12.44, 
13.36, 16. 162, 20.7, 26.89 

CsFcN60 3- Pentncynnonitrosylferrntc(II) ion 17.25, 

27.22.3, 27.27.3, 27.42. 1, 27.48.2, 27.7. 1 

CSH2NOs - 5-Nitro-2-furoate ion 16.485,26.318 

CSH3N20 4-

CSH3N4-

CsHJ1N202 

CSH4N204 

CsHJ1NJ1 

CSH4N40 

CsH40S3
-

CsHsCIN+ 

CsHsN4+ 

CsHsN40+ 

CsH6N+ 

CsH6NO+ 

CsH6N202 

CsH6N3+ 

CsH6N 30 S-

CSH7N20 2+ 

CSH7N30S 

Oro tate ion 16.505 

Purine anion 16.521 

Pyrazinecarboxylic acid 16.524 

Nifuroxime 12. 169, 13. 125, 15. 11, 16.469, 
24.11, 26.302, 27.104.2, 27.141.1, 
27.142.5, 27.215.8, 27.229.5, 27.230.3, 
27.30. 1, 27.38.3, 27.40.2, 27.43. 1, 
27.51.2, 27.71.3, 27.73.2, 27.76.3, 27.92.8 

Purine 16.519, 26.338 

Hypoxanthine 16.407 

2-0xoglutarate, radical anion 27.201 

3-Chloropyridinium 16.330 
4-Chloropyridinium 16.331 

3-Pyridinol 16.546, 26.342 

2-Carboxy-5-oxopyrrolidinyl, conjugate 
base 27.49 

Purine, conjugate monoacid 16.520 

Hypoxanthine, conjugate acid 12.145, 
13.110, 16.408 

Pyridinium 16.543 

3-Pyridinol, conjugate acid 16.545, 26.343 

Thymine 12.198, 13.155, 26.359 

4-Methyl-5-cyanoimidazolium 16.438 

6-Hydroxy-5-nitrothymine, conjugate base 
26.272 

Adenine, conjugate acid 12.102, 13.76, 
16.278 

Cyclopentenyl 6.5 

[(N-Acetyl-N-methyl)amino]carboxymethyl, 
anion 27.6 

l-Carboxymethylimidazolium 16.322 

6-Hydroxy-5-nitrothymine 26.271 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

C j H70 3 - 2-Propenyl, I-hydroxy-l-(2-hydroxyethoxy)-, 

anion 27.203 

CSHgN30+ 4-Methyl-5-(aminocarbonyl)imidazolium 
16.435 

CSHg02 3,3-Dimethylacrylic acid 12.127, 13.95, 
16.357 

CSHg02 + 2-(Ethylidene)-1,3-dioxolane radical cation 
27.131 

2-Methylene-l ,3-dioxane radical cation 
27.185 

C5Hg02 - Electron adduct of ~,~-dimethylacrylate 
27.113 

Electron adduct of methyl methacrylate 
27.187 

2-Carboxy-2,2-dimethylethyl, anion 
27.47.2. 27.48 

C5HgOgP Radicals from ribose 5-phosphate 27.230 

C5H9 Cyclopentyl 5. 

CSH9S2 

C5H lOO 

C5H lO0 2+ 

C5H11N02S 

C5H llN20 

Iodocyclopentane 16.418 

Electron adduct of N,N-dimethylacrylamide 
27.111 

Electron adduct of J:S,fj-dimethylacrylamide 
27.112 

2-Mercaptopropionylglycine 12.155, 
16.430 

Radicals from acetylserineamide 27.207 
Radicals 'from glycylsarcosine 27.224 

I-Hydroxycyclopentyl 27.145 
Tetrahydro-2-pyranyl 27.243 

2-Carboxy-2-methylpropyl 27.47 
I-Formyl-4-hydroxybutyl 27.136 
Tetrahydrofurany I (hydroxy )methy I 27.242 

1-(2-Hydroxyethylcarbonyl)ethyl 27.154 

2-Hydroxy-l-(2-
hydroxyethoxy)carbonylethyl 27.155 

Radicals from deoxyribose 27.215 
Radicals from xylitol 27.235 

Radicals from arabinose 27.211 
Radicals from ribose 27.229 

2,4-Dimethyl-l,3-dithiolan-2-yl 27.119 

3-Pentanone 1.89 

1,1-Dimethoxypropene radical cation 
27.110 

l-Ethoxy-l-methoxyethene radical cation 
27.129 

Pentyl 6.14 
Radicals· from pentane 6.15 
2,2-Dimcthylpropyl 6.6 

Penicillamine 12.182, 16.506 

N-(Dimethylaminocarbonyl)-N-
methylaminomethyl 27.114 
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C5Hl10 l,l-Dimethylethoxymethyl 27.121 
I-Hydroxypentyl 27.169 

C5H11 0 2 1,2-Dihydroxy-l,2-dimethylpropyl ~7.90. 

l,4-Dihydroxy-l-methylbutyl 27.97 

C5H 11 03S I-Methyl-l-(methylsulfonyloxymethyl)ethyl 
27.191 

l-(Methy lsulfonatomethy 1 )propy 1 27. 192 

C5Hll0 4 Tri(methoxy)methoxymethyl 27.252 
1,3-Dihydroxy-2,2-

di(hydroxymethy1)propy1 27.89 

C5H llS 4-(Methylthio)butyl 27.193 
l-(Methylthio)butyl 27.194 

C5H12N+ Piperidine, conjugate acid 27.8.12 

CSH12N2S N.N'-Diethylthiourea 16.351, 26.216 

C5H13CuN20 4 
Bis(glycinato )methylcopper(lII) ion 1.21 

CSH14CICrNOs3+ 
Pentaaqua(3-chloropyridine )chromium(lII) 

ion 16.132 
Pentaaqua( 4-chloropyridine )chromium(III) 

ion 16.133 

2-[(3-Aminopropy 1 )amino ]ethanethiol 
16.286 

C5H15CoN6022+ 
Tetraammine(pyrazinecarboxy 1ato­

N,O)cobalt(lII) ion 16.67 

C5H15CrN053+ 
Pentaaqua(pyridine )chromium(III) ion 

16.130 

CSHlSN2S+ 2-[(3-Aminopropyl)amino]ethanethiol, conju­
gate acid 16.286 

C5H15NzSz + 2-[(3-Aminopropyl)amino]ethaneperthiol, 
conjugate acid 16.285 

CSHI7CrN3063+, 
Pentaaqua( 4-methyl-5-

(aminocarbony l)imidazole )chromium(lII) 
ion 16.147 

C5H lSCoN70 2 2+ 
Pentaa1l1mine(pyrazinecarboxy lato­

O)cobalt(III) ion 16.66 

. CjHIyCICoN63+ 

Pentaammine(3-chl oropyri di ne )cobal t(lII) 
ion 16.60 

CSH 19CIN6Ru2+ 

C j HZOCoN63+ 

C5H20N6Ru2+ 

Pentaammine(3-chloropyridine )rutheni um(II) 
ion 16.227 

Pentaammine(pyridine )cobaJ t(III) ion 
16.56, 26.47 

Pentaammine(pyridine )rutheni umCJI) ion 
16.226 

C5H23C02NS043+ 
I.l-Pyrazinecarboxy lato bis-[hydrox ytris­

(ammine)coba1t(III)] ion 16.118 
1.l-4-Pyrimidinecarboxy latobi s-[hydroxytris­

Cammine)cobalt(III)] ion 16.69' 
1.l-5-Pyrimidinecarboxylatobis-[hydroxytris­

(ammine)cobalt(III)] ion 16.70 

C6Cl40 2 Tetrachloro-l,4-benzoquinone 13.147 

Tetrnfluoro-l,4-benzoquinone 12. 192, 
13.149, 16.559, 26.350 

Hexafluorobenzene 12.143, 13.108, 16.401 

Ferricyanide ion 1.26, 2.25, 4.4, 6.2.2, 8.5, 
11.20.2, 12.45,· 13.37, 14.8, 15.2, 16.163, 
18.5, 19.20,20.8,22.12,23.4,24.4,25.2, 
26.88,27.108.1,27.117.3,27.118.2, 

27.120.1, 27.127.2, 27.134.1, 27.144.1, 
27.145.1, 27.146.1, 27.147.1, 27.149.1, 
27.163.1, 27.164.1, 27.169.1, 27.174.1, 
27.21.2, 27.215.1, 27.222.2, 27.238.1, 
27.245.2,27.246.1,27.252.1,27.253.1, 
27.255.1, 27.28.1, 27.35.1, 27.41.1, 
27.81.1, 27.92.3, 30.36.2 

C6FeN6
4- Ferrocyanide ion 21.6 

C6H2Br2N04S-

C6H2Br30 

C6H2Cl30 

C6H2130 

C6H2N30 9S-

3,5-Dibromo-4-nitrosobenzenesulfonate ion 
1.60, 12.122, 13.92, 16.346, 26.214 

2,4,6-Tribromophenoxyl 17.92 

2,4,6-Trichlorophenoxyl 17.93 

2,4,6-Triiodophenoxyl 17.94 

2,4,6-Trinitrobenzenesulfonate ion 27.222.2 

C6H2N40l- Lumazine dianion 16.424 

C6H3N40 2 - Lumazine anion 16.423 

C6H4CIN02 l-Chloro-2-nitrobenzene 13.84, 16.329 
l-Chloro-4-nitrobenzene 26.205, 27.222.7 

C6H4CIN2 + 4-Chlorobenzenediazonium cation 12.114, 
30.27.1 

C6H4N02- 2-Pyridinecarboxylate ion 16.531 
3-Pyridinecarboxylate ion 16.532 
4-Pyridinecarboxylate ion 16.533 

C6H4N03- 2-Nitrophenoxide ion 16A{)1 

C6H4NOSS- 4-Nitrobenzenesulfonate ion 13.133, 
16.480, 26.312 

C6H4N20 4 1,2-Dinitrobenzene 16.374 
1,3-Dinitrobenzene 16.375, 30.4.8 
l,4-Dinitrobenzene 12.132, 13.98, 16.376, 

26.234, 30.4.9 

C6H4N30 2 + 4-Nitrobenzenediazonium ion 12.174, 
30.27.5 

C6H4N4 Pteridine 12.187 

C6H4N40 2 Lumazine 16.423 
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C6HSN0'1 
C6HSNSO 

C6H50-

C6H50 2-

Pterin, conjugate base 12. 190, 13. 144, 

16.518 

l,4-Benzoquinone 1.49, 12.107, 13.79, 
16.297, 23. 11, 24.8, 25.7, 26. 1 E!.9, 
27.101.2, 27.127.6, 27.132.1, 27.193.1, 
27.197.1, 27.215.4, 27.231.1, 27.234.3, 
27.32.6, 27.84.2, 27.90.2 

Nitrosobenzene 12.180, 13.138, 15.15, 
16.497, 26.328, 27.142.8, 27.164.6 

Nitrobenzene 12.173, 13.131, 15.13, 

16.478, 19.31, 24.12, 26.310, 27.104.4, 
27.123.1, 27.141.3, 27.142.7, 27.143.2, 
27.144.2, 27.145.2, 27.146.2, 27.147.2, 
27.149.2, 27.164.5, 27.165.1, 27.95.5, 
27.96.1, 30.4.14 

2-Pyridinecarboxylic acid 16.534. 26.341 
3-Pyridinecarboxylic acid 16.535 
4-Pyridinecarboxylic acid 16.537 

4-Nitrophenol 13.136 
2-Nitrophenol 16.492 
4-Nitrophenol 16.493 

1.3-Dihydroxy-2-nitrobenzene 16.356 

Pterin 12.188, 13.143, 16.516, 26.336 

Phenoxide ion 21.44 

1,2-Benzenediol mono anion 21.16 
l,4-Benzenediol monoanion 21.30, 

27.135.1, 27.136.1, 27.137.1, 27.138.1, 
27.156.1, 27.167.1, 27.189.1, 27.199.1, 

27.202.4,27.222.1,27.229.3,27.232.1, 
27.235.1, 27.250. 1 

3-Hydroxyphenoxide ion 21.36 

l,4-Benzenedithiol, conjugate base 26.187 

C6H6BrOs - 6-Bromo-6-deoxyascorbate ion 16.314 

C6H6CoN06-
Nitrilotriacetatocobaltate(II) ion 1. 10, 

12.10, 13.9, 16.12, 17.14, 19.1, 22.4, 
26.23 

C6H6FeN06 Nitrilotriacetatoferrate(III) 26.90 

C6H6FeN06-
Nitrilotriacetatoferrate(II) ion 1.22, 26.85 

C6H6MnN06-
Nitrilotriacetatomanganate(II) ion 1.30 

C6H6NO 4-Aminophenoxyl 17.52 

4-Aminophenoxide ion 21.12 

C6H6N02 + 3-Pyridinecarboxylic acid, conjugate acid 
16.536 

4-Pyridinecarboxylic acid, conjugate acid 
16.538 

C6H6N20 Nicotinamide 16.466 
4-Pyridinealdoxime 16.529 

C6H6N20 2 2-Nitroaniline 16.471 
3-Nitroaniline 16.472 
4-Nitroaniline 16.473 
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C6H60 2 

C6H60 6-

C6H6S 

C6H6S2 

C6H7N 

4-Nitrobenzenesulfonamide 12. 175, 

13.132, 16.479, 26.311 

9-Methylpurine 13.124, 16.459 

5-Nitro-2-furaldehyde semicarbazone 
26.317 

Guanine, conjugate acid 12. 140, 13. 105,. 
16.398 

Pterin, conjugate acid. 12.189, 16.517 

1,4-Benzenediol 17.74, 21.29 

Ascorbate radical anion 16.293 

Thiophenol 28. 19 

l,4-Benzenedithiol 26.188 

Aniline 9.4 

C6H7N02 N-Ethylmaleimide 12.135, 16.390, 17.72, 
26.247,27.122.2,27.229.2, 27.3.1 

C6H7N20+ Nicotinamide, conjugate acid 16.467 

C6HSN202 

C6HgN20 4 

4-Pyridinealdoxime, conjugate acid 16.528 
Pyridine-4-carboxamide, conjugate acid 

16.530 

9-Methylpurine. conjugate acid 16.458 

Ascorbate ion 11.13.6, 12.104, 16.291, 
21.13, 27.76.2 

I-Methylpyridinium 16.461 
4-Methylpyridinium 16.462 

o-Pheny,Ienediamine 21.45 
p-Pheny lencdiamine 21.46 

1,3-Dimethyluracil 12.131 

Radicals from acetyldiglycine 27.206 

Electron adduct of sorbate 27.237 

Dimethyl fumarate 16.362, 26.229 

Electron adduct of dimethyl fumarate 

27.122 

Ascorbic acid 16.292 

Trimethylcyclopropenyl 6.18 
Cyclohexenyl 6.3 

Trimethylcyclopropenium cation 6.18.1 

1,4-Dimethyl-3,6-dioxo-2-piperazinyl 
27.117 

2,5-Dimethyl-3.6-dioxo-2-piperazinyl 
27.118 

4-Methyl-3,6-dioxo-l-piperazinylmethyl 
27. 117.2, 27. 183 

C6H9N30 2 Histidine 26.261 

C6H9N30 3 1-(2-Hydroxyethyl)-2-methyl-5-
nitroimidazole 12.144, 13.109, 16.403, 
26.265 

C6H90 2-0xocyclohexyI 27.199 

C6H90 3 Radicals from 3,3-dimethyl-2-hydroxy-l,4-
butyrolactone 27.217 

C6H90 4 3,4,5-Trihydroxy-2-oxocyclohexyl 27.250 
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C6HlOCI 2-Chlorocyclohexyl 11.6 

C6HlOCrN08-

C6HlOCuNOS 

cis-Diaqua(nitrilotriacetato )c hromate (II) ion 
12.36, 13.27, 16.123 

Copper(l) ion, complex with cyclohexene 
27.148.2 

cis-Diaqua( ni trB otriacetato )copper(II) ion 
1.20, 12.40, 13.31, 16.153 

I-Propylimidazole 12.186 

C6H lON202 Sarcosine anhydride 27. 183.2 

C6H lON202 - Electron adduct of alanine anhydride 27. 11 
Electron adduct of sarcosine anhydride 

27.236 

C6HlON20 4 Radicals from acetyl asparagine 27.205 

C6HlON30 3 + 1-(2-Hydroxyethyl)-2-methyl-5-
nitroimidazole, conjugate acid 26.266 

C6H lON30 4 Radicals from triglycine 27.234 

C6HU Cyclohexyl 6.4 
5-Hexenyl 6.8 

C6HIICuN304 
Copper(II) triglycine 17.23, 22.9, 26.76 

S,S-Dimcthyl-l-pyrrolinc-l-oxyl 16.360, 

26.232 

I-Hydroxycyclohexyl 27.147 
2-Hydroxycyclohcxyl 27.148 

Tetrahydro-2,5-dimethyl-2-furanyl 27.240 

1,2-Dihydroxycyclohexyl 27.86 
1,3-Dihydroxycyc1ohexyl 27.87 
l,4-Dihydroxycyclohexyl 27.88 
I-Formyl-5-hydroxypentyl 27.138 

Radicals from 2-dcoxygalactosc 27.213 

Radicals from 2-deoxyglucose 27.214 
Radicals from sorbitol 27.232 

C6IlI106 . Radicals from fructose 27.220 

Radicals from galactose 27.221 
Radicals from glucose 27.222 
Radicals from myoinositol 27.227 

C6H12NOS l-Acetylamino-3-(methylthio)propyl 27.4 

1 ,4-Diazabicyc1o[2.2.2Joctane radical cation 
30.32.2, 00.:37.2, 00.4.6 

C6H12N203 - Electron adduct of acetylglycylglycinamide 
27.5 

C6H12N402-

C6H120 2+ 

C6H13 

C6H130 

C6H130 4S 

C6H13S 

Electron adduct of Diamide 27.63 

l,l-Diethoxyethene radical cation 27.80 

Hexyl 6.9 

l-Isopropoxy-I-methylethyl 27.174 

l-(Propylsulfatomethy l)ethy 1 27.204 

4-(Ethylthio)butyl 27.132 
5-(Methylthio)pentyl 27.197 

C6H14CrN20S3+ 
Pentaaqua(3-cyanopyridine )chromium(III) 

ion 16.134 
Pentaaqua( 4-cyanopyridine )chromium(III) 

ion 16.135 

C6H14N l-(Diethylamino)ethyl 27.82, 27.82 

C6H14N+ Cyclohexylammonium ion 27.8.8 

C6H14N02S+ 
S-Methy lmethionine 16.444, 26.286 

C6H 14N03 2-[Bis(2-hydroxyethyl)aminoJ-l-
hydroxy ethyl 27. 150 

2-Hydroxy-I-[di(2-
hydroxyethyl)aminoJethyl 27.151 

2-H'ydroxy-2-[N,N-di(2-
hydroxyethyl)amino] ethyl 27.152 

2-(Diethylamino )ethyl, conjugate acid 
27.83 

C6H1SN03 Triethanolamine 27.152.2 

C6H16N+ Triethylammonium ion 27.8.14 

C6H19CoN6022+ 
Pentaammine(pyridinecarboxy lato-O)­

cobalt(III) ion 26.48 

C6H 19CoN60 3 2+ 
Pcntaamminc( 4-nitrophcnoxido )coba1t(III) 

ion 16.50 

C6H19CoN605S2+ 

C6H19CoNl+ 

Pcntaammlnc(4-nitrophcnylsulfonyl)­
cobalt(III) ion 16.47 

Pentaammine(3-cyanopyridine )cobalt(Ill) 
ion 16.61 

C6H19CoN7023+ 
Pentaamminc( 4-nitropheny lcyano )cobaJt(III) 

ion 16.48 

C6H20CoN704S2+ 
Pentaammine( 4-nitrophenylaminosulfonyl)­

cobalt(III) ion 16.49 

C6H21 N70Ru3+ 

C6H22CoN63+ 

C6H22N6Ru2+ 

C6H24CoN63+ 

Pentaammine(isonicotinamide )ruthenium(Ill) 
ion 26.154 

Pentaammine( 4-methylpyridine )coba1t(III) 
ion 16.57 

Pentaammine( 4-methy lpyridine)­
ruthenium(II) ion 16.228 

Tris(ethylenediamine)cobalt(lII) ion 12.19, 
13.13, 16.71 

C6H24CrN 120 63+ 
Hexakis(urea)chromium(III) ion 16.128 

C7H2N30 8 2,4,6-Trinitrobenzoate ion 16.585, 26.361 
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C7H3N30 4 

C7H30 5
3-

C7H4CIN 

C7H4CI02
2-

C7H4F02
2-

C7H4F3N02 

C7H4N05-

C7H4N202 

3,5-Pyridinedicarboxlyate dianion 16.539 
2,6-Pyridinedicarboxyate dianion 16.540 

2,4-Dinitrobenzoate ion 16.377, 26.235 
2,5-Dinitrobenzoate ion 16.378, 26.236 
3,4-Dinitrobenzoate ion 16.379, 26.237, 

30.4.10 
3,5-Dinitrobenzoate ion 16.380, 26.238 

3,5-Dinitrobenzonitrile 27.222.1 

3,4,5-Trihydroxybenzoate ion, conjugate 
dibase 21.51 

3-Chlorobenzonitrile 16.327 

4-Chlorobenzoate radical anion 30. 18 

4-Fluorobenzoate radical anion 30.25 

p-Nitro-a,a,a-trifluorotoluene 12. 181, 
13.140, 16.502,26.329 

4-Cyanophenoxyl 17.62 

2-Nitrobenzoate ion 16.481, 26.313 
3-Nitrobenzoate ion '16.482, 26.314, 30.4.15 
4-Nitrobenzoate ion 13.134, 16.483, 26.315 

3-Hydroxy-2-nitrobenzoate ion 16.406 

4-Nitrobenzonitrile 12.176, 13.135, 16.484, 
26.316, 27.222.1, 27.241.7 

C7H4N3 + 4-Cyanobenzenediazonium ion 30.27.2 

C7H4NS03 - Pterin-6-carboxylate 26.337 

4-Bromobenzaldehyde radical anion 30.13 

p-Nitrobenzaldehyde 12.171, 13.128, 
16.475, 26.307 

C7HsN04 2,6-PyridinedicarboxyIic acid 16.541 

3,5-Pyridinedicarboxylic acid 16.542 

C7HsNOs 4-Nitroperoxybenzoic acid 12.178, 16.490 

C7HSO/- Benzoate radical dianion 30.3 

C7H6CI 4-Chlorobenzyl 29.2 

C7H6FeNOs ~-
Carboxylato(nitrilotriacetato )ferrate(III) ion 

26.91 

4-Nitrobenzyl 29.8 

C7H6N20 3 4-Nitrobenzaldoxime 13.129, 16.476, 
26.308 

4-Nitrobenzamide 12.172, 13.130, 16,477, 
26.309 

C7H6N20 S 3,5-Dinitroanisole 16.373 

C7H6N40 2 3-Amino-l,2,4-benzotriazine-l,4-dioxide 

C7H60 2 

C7H7 

C7H7Cu2+ 

C7H7NO-

26.180 

Methyl-I,4-benzoquinone 16.436 

Benzyl 28. 
Benzy 1copper(Ill) ion 28.6 

Benzamide radical anion 30.2 
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C7H7O-

C7H7OS-

C7H70 2 
C7H70 2-

C7HsNO+ 

C7HSN2S 

C7HgNsO+ 

C7H9FeN06-

C7H9MnN06-

2-Carboxy-I-methylpyridinium 26.204 
3-Carboxy-I-methylpyridinium 16.324 
4-Carboxy-I-methylpyridinium 12.113, 

13.83, 16.325 

4-Nitroanisole 13.127 

2-Nitrotoluene 16.500 
4-Nitrotoluene 13.139, 16.501 

3-Methyl-2-nitrophenol 16.452 
4-Nitroanisole 16.474, 26.306 

Methyl4-nitrobenzenesulfonate 12.162, 
13. 119, 16.448, 26.289 

4-Methylbenzenediazonium cation 12.159, 
30.27.4 

4-Methoxybenzenediazonium cation 
12.157, 16.432, 30.27.3 

2-Mercaptobenzimidazole, conjugate acid 
16.428, 26.279 

3-Methylpterin 13.123, 16.457 

4-Methylphenoxyl 17.85 
Benzaldehyde radical anion, protonated 

30.27 

4-Methylphenoxide ion 21.41 

4-Methoxybenzenethiolate ion 1.79 

4-Methoxyphenoxy I 17.83 

4-Methoxyphenoxide ion 21.40 

3-Acetylpyridine, conjugate acid 16.271 

Pheny lthiourea 16.512, 26.334 

3-Methylpteriu, l.:unjugate acid 12.167, 

16.456 

4-Methoxybenzenethiol 1.78 

Methy l( nitrilotriacetato )cobaltate(ill) ion 
1.15 

(Methyl)nitrilotriacetatoferrate(llI) ion 1.24 

(Methyl)nitrilotriacetatomanganate(ill) ion 
1.32 

C7H9N20+ I-Methylnicotinamide 16.446, 26.288 
2-Pyridinealdoxime, N-methyl- 16.460 

C7H lOW 1,4-Dimethylpyridinium 16.368 

C7HIIN304 1-(2-Hydroxy-~-m~thoxypropyl)-2-

nitroimidazole 16.404, 26.267 

C7H 12N304 + 1-(2-Hydroxy-3-methoxypropyI)-2-
nitroimiclazole, conjugate acid 26.268 

(Cyclohexyl)hydroxymethyl 27.62 
I-Hydroxycycloheptyl 27.146 

I1eptyl 0.7 

l-[(Diethoxy)methoxy]ethyl 27.81 
Triethoxymethyl 27.246 
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C7Hi7N+ l-Ethyl-2-trimethylammonioethyl 27.134 

C7H lSCoN70 i+ 
Pentaammine(2,4-dinitrobenzoato )cobalt(III) 

ion 16.34, 26.38 
Pentaammine(3 ,5-dinitrobenzoato )cobalt(III) 

ion 16.35. 26.39 

C7H19CoN6042+ 
Pentaamrnine(2-nitrobenzoato )cobalt(I1I) 

ion 16.31. 26.35 
Pentaamrnine(3-ni trobenzoato )cobalt(ill) 

ion 16.32,26.36 
Pentaamrnine( 4-ni trobenzoato )cobalt(I1I) 

ion 16.33, 26.37 

C7H19N22+ 2-(Dimethylamino)-1-
(dimethylaminomethyl)ethyl, conjugate 
diacid 27.115 

C7H20CoN 502 2+ 

C7H24CoN73+ 

Pentaamrnine(benzoato )cobalt(ill) ion 
26.33 

PentaamrnineI 4-( dimethyl ami no )­
pyridineJcobalt(lll) ion 16.59 

C7H24C02N7063+ 

C7H2SN7Ru2+ 

C7H26CoN63+ 

Hexaamrninebis(J.l-hydroxy) [J.l-( 4-
nitrobenzoato)]dicobalt(III) ion 16.36, 
20.5 

Pentaammine( 4-
dimethylaminopyridine )ruthenium(II) ion 
16.230 

Bis( ethylenediamine)( 1,3-
diaminopropane)cobalt(III) ion 16.80 

2,1,3-Benzothiadiazole-4,7-dicarbonitrile 
16.298 

CgH3N06
2- 2-Nitroisophthalate ion 16.488 

CgH4N2 l,4-Dicyanobenzene 12.124, 13.93, 16.350, 

CgH40l­

csHsol-

CSHGN 
CgH6NO-

CSH6N02 

CSH6N04-

CsH6N2 

CgH6N40 S 

CgH7BrO-

27.241.4 

p-Phthalate ion 16.513 

2,5-Dihydroxyphenylacetate ion, conjugate 
dibase 21.23 

4-Cyanobenzyl 1'9_3 

5-Hydroxyindole, conjugate base 21.35 

Carboxymethyl 4-pyridinecarboxy late, 
anion 16.323 

3-Methyl-2-nitrobenzoate ion 16.450 

Quinoxaline 13. 146, 16.554 

Furadantin 26.254 

2' -Bromoacetophenone radical anion 30.10 
3' -Bromoacetophenone radical anion 30.11 

4' -Bromoacetophenone radical anion 30.12 

CSH7FO­

CSH7IO­

CSH7N03 

2'-Chloroacetophenone radical anion 30.16 
4' -Chloroacetophenone radical anion 30. 17 

4' -Fluoroacetophenone radical anion 30.24 

4' -Iodoacetophenone radical anion 30.30 

4-Nitroacetophenone 12. 170, 13. 126, 
75.72, 76.470, 78.72, 26.305, 21.704.3, 
27.116.2, 27.12.3, 27.13.1, 27.14.1, 
27.141.2, 27.142.6, 27.16.1, 27.215.9, 
27.222.1, 27.241.6, 27.28.9, 30.1.5, 

30. 12.2, 30. 17.3, 30.24.2 

Methyl4-nitrobenzoate 12.163, 13.120, 
16.449, 26.290 

CgH7N2 + Quinoxaline, conjugate monoacid 16.555 

CgHgBrN02 p-Nitrophenethyl bromide 16.491 

CgHsBrO 2' -Bromoacetophenone radical anion, pro-
tonated 30. 10 

4' -Chloroacetophenone radical anion, pro­
tonated 30. 17 

CgH8FO 4' -Fluoroacetophenone radical anion, pro~ 
tonated 30.24 

CgHsIO 4' -Iodoacetophenone radical anion, pro-
tonated 30.30 

CsHsN20 3 4-Aminocarbonylpyridinioacetate ion 
16.282 

CSHgO Acetophenone 13.73, 16.270, 26. 173, 
27. 11. 1; 27. 140. " 27.236. 1 

CgHgO- Acetophenone radical anion 30. 1 

CgHg02 2,3-Dimethyl-l,4-benzoquinone 16.358 
2,5-Dim~thy 1-1 ,4-benzoq uinone 16.359, 

27.41.6 
2,6-DimethyI-I,4-benzoquinone 16.360 

CsH9 4-Methylbeul,yl 29.7 

I-Phenylethyl 29.9 
2-Phenylethyl 6.16 

CgH9Cu2+ (4-Methylphenyl)methylcopper(III) ion 
29.7.3 

CgH9Cu02+ (4-Methoxyphenyl)methylcopper(III) ion 
29.6.3 

C8H9N03 3-Methyl-2-nitroanisole 16.447 

C8H9N06P- Pyridoxal 5-phosphate, conjugate base 
16.549 

CgH90 4-Methoxybenzyl 29.6 
Acetophenone radical anion, protonated 

30.1 

CgH90- 4-Ethylphenoxide ion 21.28 

CSH902 2-Methoxy-4-methylphenoxyl 17.82 
. 2 

CsH lOCuN40S -
Copper(II) tetraglycine 12.41, 17.24, 22. 10, 

26.77, 27. 170. 1 

CSH10NO- 4-(Dimethylamino)phenoxide ion 21.25 

CSH10N06P Pyridoxa15-phosphate 16.547 
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CSH10N20 N,N-Dimethyl-4-nitrosoaniline 12.130, 
13.97,.16.364, 26.231 

CSHI0N3 + 4-(N,N-Dimethylamino)benzenediazonium 
cation . 12. 128 

CSHllN02 3,4-Dihydroxyphenethylamine 30.2.1 

CSHllN03 5-Hydroxydopamine 21.33 
6-Hydroxydopamine 21.34 
Noradrenaline 21.43 
Pyridoxine 16.550 

CsH11N06P+ 
Pyridoxal 5-phosphate, conjugate acid 

16.548 

CgH 12CuN40 3 

C 8H 12NO+ 

CgH12N02 

Glycylhistidinecopper(II) complex 26.79 

1-Ethoxy-2-methylpyridinium 26.244 

Norpseudopelletierine N-oxyl 16.504, 
17.86 

CgH12N30S Radicals from acetyltriglycine 27.209 

CgH13N30 4S 
1-(2-Ethylsulfonyl)ethyl-2-methyl-5-

nitroimidazole 26.248 

CsH130 2S2 - 1,2-Dithiolane-3-pentanoate ion 13.99, 
16.382, 26.241, 27.28.7 

CSH14Br2CoN404 -
Dibromobis( dimethy 19lyoximato )cobaltate(III) 

ion 2.17 

CSH14CI2CoN404 -

CSH14N304S+ 

Dichlorobis( dimethy 19lyoximato )cobaltate(III) 
ion 2.18 

1-(2-Ethy Isulfony 1 )ethy 1-2-methy 1-5-
nitroimidazole, conjugate acid 26.249 

CSH1SNOS2 Lipoamide 12.152, 13.113, 16.422, 17.79, 
26.275 

CgH1SO I-Hydroxycyclooctyl 27.149 

CsH16BrCoN40S 
Aquabromobis( dimethylglyoximato )cobalt(III) 

16.105 

CgH16CICoN40S 
Aquachlorobis( dimethylglyoximato )coba1t(llI) 

16.106. 2.16 

I-Methylheptyl 6.10 
Octyl 6.13 

CgH17N02S Dihydrolipoamide 26.217 

CsH 19CoN60 2 2+ 
Pentaammine( 4-cyanobenzoato )cobalt(III) 

ion 26.34 

CsH20CoN7062+ 
Pentaammine(2,4-dinitropheny 1-

acetato )cobalt(III) ion 16.40, 26.43 
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CSH21 CoN60 3
2
+ 

Pentaammine( carboxymethyl 4-
pyridinecarboxy lato )cobalt(III) ion 
16.62 

CSH21CoN6042+ 
Pentaammine(2-nitrophenylacetato )­

cobalt(IlI) ion 16.37, 26.40 
Pentaammine(3-nitrophenylacetato )­

cobalt(III) ion 16.38, 26.41 
Pentaammine( 4-nitrophenylacetato)­

cobalt(ID) ion 16.39, 26.42 

CSH22CoN S02 2+ 
Pentaammine(pheny lacetato )cobalt(ID) ion 

26.32 

CgH22CoN70l+ 
Pentaammine( 4 -nitropheny 19lycinato)­

cobalt(ID) ion 16.42 

C8H23CoN7033+ 

C~H2~CoN63+ 

Pentaammine[ 4 (aminocarhonyl) 1· 
(carboxymethyl )pyridinio ]coba1t(ID) ion 
16.63 

Bis( ethy lenediamine)( 1,4-
diaminobutane)cobalt(ID) ion 16.81 

CsH34C02N9024+ 
J.L-Amido-J.L-superoxidotetrakis-

(ethy lenediamine )dicobalt(ID) ion 
12.32, 13.24, 16.116, 26.65 

C9Hs0 3 - 7-Hydroxycoumarin, conjugate base 21.32 

C9HsO 4 - 6,7 -Dihydroxycoumarin, conjugate base 
21.20 

C9Hsol- 3,4-Dihydroxycinnamate ion, conjugate 
dibase 21.19 

C9H60l- p-Hydroxycinnamate ion, conjugate base 
21.31 

C9HSNO 

C9H lO0 2 

C9H11N03 

C9HllN04 

C9H11 0 

4' -Cyanoacetophenone radical anion, pro­
tonated 30.21 

2-Carboxy-2-hydroxy-l-( 4-
hydroxyphenyl)ethyl, anion 29.1 

4-Carboxy-2,6-dimethoxyphenoxyl, anion 
17.59 

3'-(Chloromethyl)acetophenone radical 
anion 30.20 

2,3,5-Trimethy I-I ,4-benzoquinone 16.582 

Tyrosine 26.364 

DL-DOPA 21.24 

2,4,6-Trimethylphenoxyl 17.95 
4' -Methyl acetophenone radical anion, pro­

tonated 30.33 

4' -Methoxyacetophenone radical anion, pro­
tonated 30.31 

C9H14CuN403 
~-Alanylhistidinecopper(II) complex 26.80 
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C9H14N403 1-(2-N-Morpholinoethyl)-4-nitroimidazole 
26.298' 

C9HlSN202 3-Carboxamido-2,2,5,5-tetramethyl-3-
pyrrolin':'l-yloxy 1.53, 12.112, 13.82, 
14.11, 16.321, 17.58, 27.222.6, 5.13 

Ergothioneine 1.62 

C9H lsN4 0 3 + 1-(2-N-Morpholinoethyl)-4-nitroimidazole, 
conjugate acid 26.299 

C9H16N02 2,2,6,6-Tetramethyl-4-piperidone N-oxyl 
12.195, 13.152, 16.568, 17.89, 26.353, 
27.215.1, 27.222.1, 30.36.4, 30.4.17, 5.16 

C9H17N20 2 3-Carboxamido-2,2,5,5-
tetramethylpyrrolidin-l-yloxy 1.52, 
12.111, 13.81, 14.12, 16.320, 17.57, 

27.222.5,5.12 

C9H1SNO 2,2,6,6-Tetramethylpiperidine-N-oxyl 
12.194, 13.151, 10.567, 17.88, 27.222.1, 
27.28.10, 27.29.2, 28.18, 5. 15 

C9H1SN02 4-Hydroxy-2,2,6,6-tetramethylpiperidine N-
oxy 1 30.4. 16 

C9HlSN2 + 1,5-Diazabicyc1o[3.3.3]undecane radical 
cation 17.66 

C9H19CoN405 . 
Aquabis( dimethylglyoximato )methy lcobalt(III) 

16.96, 19.11 

C9H19CoN6022-t-
Bis( ethy lenediamine )pyrazinecarboxy lato­

cobalt(III) ion 16.68, 26.51 

C9H190 4 l-[Tri(ethoxy)methoxy]ethyl 27.245 

C9H20CoN405 + 
Aquabis[ dimethylglyoximato ]methylcobalt(III), 

protonated 16.97, 19.12 

C9H200 4P l-[Isobutyl(methylphosphato )methyl]-l-
'methylethyl 27. 173 

C9H21 CoN60l+ 
Pentaammine(2-nitrocinnamato )cobalt(III) 

ion 16.43, 26.44 
Pentaammine(3-nitrocinnamato )cobalt(III) 

ion 16.45, 26.45 
Pentaammine( 4-nitrocinnamato )cobalt(III) 

ion 16.46, 26.46 

C9H21 0 3 Tri(1-methylethcx1 ')methyl 27.255 

C9H22N4Ni2+ 
1,4,7,10-Tetraazacyc1otridecanenickel(II) 

ion 26.130 

C9H23CrN053+ 
Pentaaqua( 4-tert­

butylpyridine)chromium(III) ion 16.131 

C9H25CoN7033+ 
Pentaammine[4-(aminocarbonyl)-I-( 1-

carboxyethyl)pyridinio ]cobalt(III) ion 
16.64 

C9H2gCoN63+ 

C9H28N6Ru2+ 

C9H30CoN63+ 

Pentaammine( 4-tert-butylpyridine )cobalt(ill) 
ion 16.58 

Pentaammine( 4-tert­
butylpyridine)ruthenium(II) ion 16.229 

Tris( 1 ,3-diaminopropane )cobalt(III) ion 
16.82 

Cl0C02Nl0025-
Decakis( cyano )-f,l-superoxidodicobaltate(III) 

ion 12.31, 13.25, 16.115, 26.59 

C 10H2N4 1,2A,5-Tetracyanobenzene 13.148 

C lOH40l- 5,8-Dihydroxy-lA-naphthoquinone, conju-
gate dibase 21.21, 26.226 

C lOH50 4 5,8-Dihydroxy-lA-naphthoquinone, conju-
gate base 26.226 

ClOH50SS- 1,4-Naphthoquinone-2-sulfonate ion 23.14, 
. 25. 16, 27.234.6 

C lOH60 2 1 A-Naphthoquinone 16.464, 26.300 

C lOH60 3 2-Hydroxy-lA-naphthoquinone 16.405, 
23. 12, 25.10, 26.269, 27.234.4, 27.41.7 

5-Hydroxy-l A-naphthoquinone 26.270 

C lOH60 4 5,8-Dihydroxy-l A-naphthoquinone 21.22, 

C lOHgCoN2
2+ 

26.225 

2,2/-Bipyridinecobalt(II) ion 16.17,26.15 

2,2'-Bipyridine 12.109, 16.308, 26.192 

2,2'-Bipyridine, conjugate acid 
26.191 

16.309, 

ClOHlON2 + 2,2'-Bipyridinyl, conjugate acid 17.53 
4,4/-Bipyridinyl, conjugate acid 17.54 

ClOHlONl+ 4,4'-Bipyridine, conjugate diacid 16.310 

C lOH llN40 5-

Inosine, conjugate base 16.414 

ClOH12CrN20g2-
Ethy lenediaminetetraacetatochromate(II) 

ion 13.28, 16. 124 

ClOH 12CuN20 g 2-
Ethy lenediaminetetraacetatocuprate(II) ion 

27.142.2 

CIOH12CuN20g3-
Ethy lenediaminetetraacetatocuprate(I) ion 

27.142.1 

ClOH12FeN208 -
Ethylenediaminetetraacetatoferrate(III) ion 

26.92 

ClOH12FeN20g2-
Ethy lenediaminetetraacetatoferrate(II) ion 

17.26 

C lOH12N20 3 Pyridinium,4-(aminocarbonyl)-1-(3-
carboxypropy 1)- 16.544 
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C lOH 12N 20 8Ti 

Ethylenediaminetetraacetatotitanate(IV) ion 
13.64 

ClOH12N40 5 Inosine 13.111, 16.413 

ClOH12N504-
Adenosine anion 16.280 

ClOH120 2 Duroquinone 16.384 
2-tert-Butyl-l,4-benzoquinone 26.200 

ClOH120l- 2-tert-Butyl-l,4-benzenediol dianion 21.14 

C lOH120 5 PropyI3,4,5-trihydroxybenzoate 11.13.12 

ClOH13N30 5S 

CIOH 13N40 5 + 

Nifurtimox 26.303 

Inosine, conjugate acid 12. 149, 13. 112, 
16.415 

ClOH13N504 Adenosine 16.279 

4-(tert-Butyl)phenoxyl 17.56 

ClOH14N202 a-(4-Pyridyll-oxide)-N-tert-butylnitrone 
16.551, 26.344 

ClOH14Ns03 + 

ClOH14N504 + 

ClOH14N505 + 

ClOH14N507P 

2' -Deoxyadenosine, conjugate acid 12. 119, 
13.88, 16.339 

Adenosine, conjugate acid 12. 103, 13.77 
2' -Deoxyguanosine, conjugate acid 12.120, 

13.89, 16.340 

Guanosine, conjugate acid 12.141, 13.106, 
16.399 

Adenosine 5'-monophosphate 26.176 

CIOH 15FeN20 7 
N-(2-Hydroxyethy I )ethy lenediamine-

triacetatoferrate(ll) 26.93 

ClOH15FeN207 -
N-(2-Hydroxyethyl)ethy lenediamine­

triacetatoferrate(TI) ion 26.86 

ClOHl~N208 Ethylenediaminetetraacetate radical 27130 

ClOH15N306S-
a-Aminoalkyl radical from glutathione 

27.12 

N,N,N',N'-Tetramethyl-p-phenylenediamine 
21.50,27.202.6 

ClOH16N306S-
Glutathione, negative ion 1.68 

Camphor 26.201 

C lOH17BrCoN50 4 
Acetonitrile(bromo )bis( dimethylglyoximato)­

cobalt(Ill) 2. 19 

C lOH17CoN20 g -
Aqua-N-(hydroxyethyl )ethy lenediamine­

triacetatocobaltate(TI) ion 12.11 
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C lOH 17N30 6S 
Glutathione 1.67, 12.139, 13.104, 15.7, 

16.396, 17.73,26.257,27.12.2,27.140.5, 
27.215.6,27.222.1 

ClOH18CrN20l+ 
Tetraaquabis(pyridine )chromium(ll) ion 

16.129 

ClOH18N406S2 
L-Cystinylbisglycine 27.28.5 

ClOH20CuN204S2 
Bis(o-penicillamine)copper(TI) 26.81 

ClOH20N204S3 
3,3' -Bis(penicillamine )trisulfide 26.197 

ClOH21 CoN40 5 
Aquabis( dimethy 19lyoximato )ethylcobalt(Ill) 

16.98, 19.13 

C lOH210 3 1-[Di( I-methylethoxy )methoxy ]-1-
methylethyl 27.120 

ClOH22CoN405 + 
Aquabis[ dimethy 19lyoximato ]ethy 1cobalt(II1). 

protonated 16.99, 19.14 

ClOH22N2 + 1,6-Dimethyl-l,6-diazacyclo[4.4]decane radi-
cal cation 17.69 

C lOH24CuNi+ 

ClOH24N4Ni2+ 

1,4,8,11-Tetraazacyclotetradecanecopper(ll) 
ion 26.71 

a-l,4,8,11-
Tetraazacyclotetradecanenickel(ll) ion 
1.34,2.28, 3.6, 4.7, 5.6, 6.1.3, 6.10.1, 
6.11.2, 6.12.2, 6.13.1, 6.6.2, 7.6, 8.8, 
18.7,28.8 

~-1 ,4,8, 11-Tetraazacyclotetradecanenickel(ll) 
ion 1.35, 2.29, 3.7, 4.8, 5.7, 6. 1.4, 
6.12.3, 6.13.2, 6.14.2, 6.7.1, 6.9.2, 7.7, 
8.9, 18.8~ 28.9 

1,4,8,11-Tetraazacyclotetradecanenickel(II) 

ion 26.128 

C lOH25CoN gOl+ 
Pentaarnmine( 4-nitrophenylglycyl­

glycinato )cobalt(ll) ion 16.44 

CIoH26CoN402+ 
Aqua( 1 ,4,8, 11-tetraazacyclotetradecane)­

cobalt(ll) ion 1.3 

CloH27CoN6042+ 
Pentaammine(4-nitrophenylbutanoato)­

cobalt(Ill) ion 16.41 

CIoH27CoN7033+ 
Pentaammine[ 4-(aminocarbonyl)-I-(3-

carboxypropyl)pyridinio ]cobalt(ll) ion 
16.65 
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ClOH2SCoN4022+ 
Diaqua(1,4,8,11-

tetraazacyclotetradecane )cobal t(ll) ion 
2.2 

ClOH32CoN63+ 
Bis( 1 ,4-diaminobutane)-

ethy lenediaminecobalt(III) ion 16.79 

CII HsN20 5 (E)-2-(2-Furyl)-3-(5-nitro-2-
furyl)acrylamide 26.255 

(Z)-2-(2-Furyl)-3-(5-nitro-2-
furyl)acrylamide 26.256 

CllHSN304 + 1-(2,4-Dinitrophenyl)pyridinium 26.239, 
27.222.1 

2-Methy 1-1 ,4-naphthoquinone 12. 161, 
13.118, 16.445, 23.13, 24.10, 25.15, 

26.287,27.11.5,27.118.6,27.127.8, 
27.140.8, 27.142.4, 27.17.1, 27.177.1, 
27.18.1, 27.201.1, 27.205.1, 27.206.2, 

27.207.1,27.208.1,27.209.1,27.210.1, 
27.215.7,27.216.1,27.223.1,27.224.1, 
27.229.4,27.23.1,27.230.2,27.234.5, 
27.236.4,27.25.1,27.3.2,27.34.1, 
27.41.8, 27.44.1, 27.5.1, 27.6.1, 27.64.1, 
27.65.2,27.71.2,27.74.1,27.82.8 

CllHllN2+ I-Methyl-2,2'-bipyridinium 16.437 

CllHIZN202 Tryptophan 26.363 

C ll H l:lNzO:; 5-Hydroxytryptopha.n 21.38 

Cll H12N20 4 N-Formylkynurenine 26.253 

CII H14N20 3 4-Nitrophenyl-N-tert-butylnitrone 12.179, 
13.137, 15.14 

CIIHI5FeN209Z-
Carboxy lato(2-hydroxyethy lethylene­

diaminetriacetato )ferrate(III) ion 26.94 

CllHl5NO Phenyl-N-tert-butylnitrone 12.185, 13.142, 
15.16, 16.511, 26.333 

CllH16Ns05 + 
I-Methylguanosine, conjugate acid 16.440 

CIIHISN305 Radicals from acetyltrialanine 27.208 
Radicals from acetyltrisarcosine 27.210 

CllHlSN306 a-Aminoalkyl radical from ophthalmic acid 
27.14 

CllHISN306S 
a-Aminoalkyl radical from S­

methylglutathione 27.13 

CllH23CoN405 
Aquabis( dimethylglyoximato)( 1-

methylethyl)cobalt(lll) 16.100, 19.15 

CII H24CoN40 5 + 
Aquabis[ dimethylglyoximato )]( 1-

methylethyl)coba1t(III). protonatcd 
16.101, 19.16 

CIIH26CoN74+ 
Pentaammine( I-methyl.:4,4'­

bipyridinium)cobalt(ill) ion 26.49 

CII H26CrN4
2+ 

1,4,8,12-Tetraazacyc1opentadecane­
chromium(II) ion 1. 17, 12.35, 16. 122, 

18.4,2.21,28.4, 3.5, 4.2, 5.3, 6.1.2, 
6.11.1, 6.12.1, 6.6.1, 6.8.1, 7.4, 8.3 

CIIH26N7Ru4+ 
Pentaammine(1-methyl-4,4' -

bipyridinium)rutheniumCllI) ion 26. 155 

CII H29N4NiOZ+ 

Cl2H6CIZNOZ 

a-Aquamethyl(l,4,8,11-tetraaza­
cyclotetradecane )nickel(III) ion 1.36 

2,6-Dichloroindophenolate ion 12.123, 
16.348,25.9,26.215 

CIZH6NZ02 1,IO-Phenanthro!ine-5,6-dione 26.337 

1,7-Phenanthroline-5,6-dione 26.332 

C12HsN02- Indophenolate ion 12.148, 16.412,26.274 

CIzHsN2 1,lO-Phenanthroline 12.183, 13.141, 
16.508 

Phenazine 16.509 

C1zH9NO 2-Benzoylpyridine 16.300 
3-Benzoylpyridine 16.302 
4-Benzoylp,Xridine 16.304 

CI2H9NO- 2-Benzoylpyridine, radical anion 30.7 
4-Benzoylpyridine, radical anion 30.9 

1,lO-Phenanthroline, conjugate monoacid 
16.507 

C12HlOI+ Diphenyliodonium 16.381 

C 12H lONO 2-Benzoylpyridine radical anion, protonated 
30.7 

3-Benzoylpyridine radical anion, protonated 
30.8 

4-Benzoylpyridine radical anion, protonated 
30.9 

C12HlONO+ 2-Benzoylpyridine, conjugate acid 16.301 
3-Benzoylpyridine, conjugate acid 16.303 
4-Benzoylpyridine, conjugate acid 16.305 

C12HlON2 Azobenzene 12.105. 16.294 

C12HlON3S+ Thionine cation 12.197, 13.154, 16.576, 
17.90, 25.21, 27.123.1, 27.159.1, 
27.162.2,27.222.2, 27.241.8 

C12HlON402 Lumichrome 26.276 

C12HlO0 2 2,3-Dimethyl-l,4-naphthoquinone 16.363 

C12HllNO+ 2-Benzoylpyridinium ketyl radical 30.7 
3-Benzoy]pyridinium ketyl radical 30.8 
4-Benzoylpyridinium ketyl radical 30.9 

C12HIINU2 S-Methyl-I,2-trimethyleneisoindole-4,7-
dione 16.463 
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C12H 12CoN2 2+ 
4,4' -Dimethyl-2,2' -bipyridinecobalt(lI) ion 

16.18,26.18 

C12H12N+ N-Methyl-4-phenylpyridinium 26.296 

C12H12N22+ (E)-1,2-Bis(4-pyridyl)ethene, conjugate dia­
cid 16.311 

1,I'-Ethylene-2,2'-bipyridinium 16.388, 
26.245 

C12H 13N02 1,2,3,5-Tetramethylisoindole-4, 7 -dione 
16.565 

C12H14W N-Methyl-4-phenyl-2,3-dihydropyridinium 
26.295 

4-Cyanophenyl-N-tert-butylnitrone 12.116, 
13.86, 15.6 

C12H14N2 + 1,1'-Dimethyl-4,4'-bipyridinium radical 
cation 1.61, 18.11, 2.36, 26.228, 
27.170.2,28.15,3.11,4.12,5.14,6.1.8, 

6.11.5, 6.12.7, 6.6.6, 7.11,8.13 

<:::12H14Nl+ 1,1'-Dimethyl-4,4'-bipyridinium 12.129, 
13.96, 16.361, 17.68, 20.12, 26.227, 

27.102.2, 27.130.1, 27.151.2, 27.219.2, 
27.222.9, 27.227.2, 27.28.6, 27.29. 1, 
27.4.1,27.86.2,27.92.7,27.98.1,27.99.2, 
30. 1.4, 30. 17.2, 30. 19.2, 30.21. 1, 30.22.2, 
30.23.2,30.24.1, 30.26.2, 30.31.1, 
30.32.3, 30.33.1, 30.34.2, 30.37.3, 30.4.7 

C12H16CuN604 
Histidinecopper(lI) complex 26.78 

C12H17NO 4-Methylphenyl-N-tert-butylnitrone 
12.166, 13.122, 15.10, 16.454 

C12H17N02 4-Methoxyphenyl-N-tert-butylnitrone 
12.158, 13.117, 15.8, 16.434 

C12H17N40S+ 
Thiamine cation 16.573 

CI2H18N40S~+ 
Thiamine, conjugate acid 16.572 

C12H18N6Ni062-
Ttis( dimethylglyoximato )nickelale(lV) iUIl 

16.206 . ~. 

C12H21012 Radicals from sucrose 27:233 

C12H230 6 IS-Crown-6 radical 27.58 

C12H24N2 + 1,6-Diazabicyc1o[4.4.4]tetradecane radical 

C12H24Na04S 

cation 1.59, 12.121, 13.90, 16.343, 
17.65 

Radicals from sodium dodecylsulfate 
27.231 

C12H2604P 1-(Diisobutylphosphatomethyl)-I­
methylethyl 27.105 

C12H30CoN83+ 
1 ,3,6,S, 10,13, 16, 19-0ctaazabicyclo­

[6.6.6]eicosanecobalt(llI) ion 16.85 
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C12H36CoN63+ 

C13HgCl20 

C13HgN2 

C13H9BrO-

C13H9CIO 

Tris( 1 ,4-diaminobutane )cobalt(III) ion 
16.83 

4,4' -Dichlorobenzophenone 27.82.3 

9-Diazofluorene 16.344 

4-Bromobenzophenone radical anion 30.14 

4-Chlorobenzophenone 27.82.2 

C13H9C120 4,4' -Dichlorobenzophenone radical anion, 
protonated 30.22 

C13H9FO 4-Fluorobenzophenone 27.82.5 

C13H9N Acridine 16.272, 26.174 

C13HlOCIO 4-Chlorobenzophenone radical anion, pro­
tonated 30. 1 9 

C13HlOFO 4-Fluorobenzophenone radical anion, pro-
tonated 30.26 

C13HlOW Acridinium 72.98, 76.273 

C13HlOO Benzophenone 12.106, 13.78, 16.296, 
27.11.2,27.140.2,27.236.2, 27.82, 
27.82.7,30.7.3 

C13H100- Benzophenone radical anion 30.4 

C13Hll Diphenylmethyl 29.4 

C 13H 11 N 302 3-Methyl-7 ,S-bis,nor-5-deazalumiflavin 
26.282 

C 13H 110 Benzophenone radical anion, protonated 
30.4 

C13H 12NO+ 3-Benzoyl-l-methylpyridinium 16.299 

C 13H12N40 2 Lumiflavine 13.114, 16.425, 17.80,25.13, 
26.277,27.130.3 

I-Methyllumichrome 26.284 
3-Methyllumichrome 26.285 

C13H13NO+ 3-Benzoyl-l-methylpyridinium ketyl radical 
30.5 

4-Benzoyl-l-methylpyridinium ketyl radical 
30.6 

C 13H 13N02 1,5-Dimethy 1-2,3-trimethyleneisoindole-4, 7-
dionc 16.372 

C13H13N40 2 Lumiflaviue semiquinone.; i 13: 115, 16.426, 
26.278 

C13H 14N2 2+ 1,1' -Trimethy lene-2,2' -bipyridinium 
16.583, 26.360 

C13H19CICoNs04 
Chlorobis( dimethylglyoximato )(pyridine )cobaltatr r ' 

26.55 

C13H19CoNS04 

C14HSOg-

C14H6N20g 

Bis( dimethylglyoximato )(pyridine )cobalt(lI) 
1.11 

Ellagic acid, conjugate base 21.27 

Methoxatine 26.281 
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C14H60/- 1,4-Dihydroxy-9,10-anthraquinone dianion 

C14H60SS22-

C14HS0 2 

C14Hg0 3 

C14HS0 4 

C14H9F30 

C14H9F30-

C14H9N02 

C14H9N03 

C14H90 3-

16.354 
1 ,5-Dihydroxy-9, 10-anthraquinone dianion 

26.218 
1 ,8-Dihydroxy-9, 10-anthraquinone dianion 

26.220 
2,6-Dihydroxy-9, 1 O-anthraquinone dianion 

26.222 

9,10-Anthraquinone-l ,5-disulfonate ion 
26.182 

9,10-Anthraquinone-2,6-disulfonate ion 
16.289, 24.7, 25.5, 26. 183, 27.234. 1, 
27.41.4 

2-Hydroxy-9, 10-anthraquinone monoanion 
26.264 

1 ,4-Dihydroxy-9, 1 O-anthraquinone, monoan­
ion 16.353 

1 ,5-Dihydroxy-9, 10-anthraquinone monoan­
ion 26.219 

1 ,8-Dihydroxy-9, 10-anthraquinone monoan­
ion 26.221 

9,10-Anthraquinone-l-sulfonate ion 26.184 
9,10-Anthraquinone-2-sulfonate ion 16.290, 

23.10,25.6,26.185,27.234.2,27.41.5, 
30.4.3 

1,2,5,8-Tetrahydroxyanthraquinone, conju­
gate base 21.49 

1,4-Dihydroxy -9,1 O-anthraquinone-2-
sulfonate ion 21.17, 26.223 

1,4-Dihydroxy -9, 10-anthraquinone-6-
sulfonate ion 21.18 

1-Amino-4-hy droxy anthraquinone, conjugate 
base 26.181 

9,10-Anthraquinone 16.288, 27.41.3 

I-Hydroxyanthraquinone 16.402 

1,4-Dihydroxyanthraquinone 16.352 

4-(Trifluoromethy I )benzophenone 27.82.9 

4-(Trifluoromethy 1 )benzophenone radical 
anion 30.37 

I-Aminoanthraquinone 16.281 

I-Amino-4-hydroxyanthraquinone 16.283 

4-Carboxybenzophenone, conjugate base 
26.203,27.28.3 

4-Carboxybenzophenone, radical dianion 
30.15 

4-(Trifluoromethyl)benzophenone radical 
anion, protonated 30.37 

C14HlON202 1,4-Diaminoanthraquinone 16.342 

C14HlO0 3 - 4-Carboxybenzophenone radical anion, pro-
tonated 30. 15 

C14Hl104S2-

C14H12N302-

4-Sulfomethylbenzophenone radical anion 
30.35 

5-Deazalumiflavin anion 16.338, 26.211 

4-Methy lbenzophenone 27.82. 7 

4-Methoxybenzophenone 27.82.6 

C 14H 120 2- 4-Methoxybenzophenone radical anion 
30.32 

C14H1204S- 4-Sulfomethylbenzophenone radical anion, 
protonated 30.35 

C14H13N302 5-Deazalumiflavin 16.337, 26.210 

C14H130 4-Methylbenzophenone radical anion, pro-
lonated 30.34 

4-Methoxybenzophenone radical anion, pro­
tonated 30.32 

C14H14N3 + 3,6-Diamino-10-methylacridinium 26.212 

C14H14N302 + 
5-Deazalumiflavin, protonated 16.336, 

26.209 

C14H14N402 1,3-Dimethyllumichrome 17.70, 26.230 

C14H16N22+ 1, 1'-Ethylene-4,4'-dimethyl-2,2'­
bipyridinium 16.389, 26.246 

1, I' -Tetramethy lene-2,2' -bipyridinium 
16.563,26.351 

C14H16042- 6-Hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylate dianion 21.37 

C14H 1704 2-Carboxy-2,5,7 ,8-tetramethyl-6-
chromanoxy 17.60 

C14HlsFeN30102-
Diethylenetriaminepentaacetatoferrate(III) 

ion 12.46,26.95 

C14H lSN20 2 2+ 
I, I' -Bis(2-hydroxyethyl)-4,4' -bipyridinium 

26.195 

C14H19FeN30113-
Diethy I enetriaminepentaacetato(hydroxy ) ferrate (III) 

ion 26.96 

C14H24CoN/+ 
2.3,9,10-Tetramethyl-I,4,8,11-

tetraazacyclotetradeca-l ,3,8, I 0-
tetraenecobalt(II) ion 1.5, 16. 13, 26. 11 

C14H24N6NiOl+ 
3,14-Dimethyl-4,7,10,13-tetraazahexadeca} 

3,13-diene-2,15-dione 
dioximatonickel(IV) ion 12.69, 13.51, 
16.207, 26.135 

C14H26CoN402 + 
Dihydroxy(2,3,9, 1 O-tetramethy 1-1,4,8,11-

tetraazacyclotetradeca-l ,3,8, I 0-
tetraene)coba1t(III) ion 16.86 
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C14H27CoN40l+ . 
(Aqua)hydroxy(2,3,9,10-tetramethyl-

1,4,8, 11-tetraazacyclotetradeca-1 ,3,8, 1 0-
tettaene)cobalt(lIl) ion 16.87 

C14H2SCoN4023+ 

C14H32N4Ni+ 

2,3,9,10-Tetramethyl-1,4,8,11-
tetraazacyclotetradeca-1 ,3,8, 10-
tetraenecobalt(lIl) ion 16.88, 26.52 

1,4,8,11-Tetramethyl-l,4,8,11-
tetraazacyclotetradecanenickel(I) ion 
28.7, 4.6, 5.5, 6.17. 1, 6.4.2, 6.8.2 

C14H32N4Ni2+ 
1,4,8,II-Tetramethyl-1,4,8,11-

tetraazacyclotetradecanenickel(lI) ion 
26.131 

Quercetin, conjugate base 21.47 

C15Hll 02 F1avone-8-methyl 29;5 

C15H12N02S-

C 15H 130 6-

C15H1403 

C15H15N04 

Metiazinic acid, conjugate base 21.42 

Calt::dlln, conjugate base 21.15 

4,41 -Dimethoxybenzophenone 27.82.4 

1-Ethoxycarbonyl-5-methyl-2,3-
trimethyleneisoindole-4, 7 -dione 16.387 

4,41-Dimethoxybenzophenone radical anion, 
protonated 30.23 

C15H16N3S+ Toluidine Blue cation 12.199, 13.156, 
16.578, 17.91, 27.123.1, 27.222.2, 
27.241.9 

C15H17N4+ 

C15H1SNl+ 

C15HlSN405 

C15H21N30 

Neutral Red cation 16.465 

4,41 -Dimethy 1-1,11 -trimethy lene-2,21 -
bipyridinium 16.371, 26.233 

Mitomycin C 26.297 

Primaquine 16.514,26.335 

C15H23CoN405 

C16H1606S- 4-(2-Hydroxy-3-sulfopropoxy)benzophenone 
radical anion, protonated 30.28 

C16HlSN20l+ 
1,I I-Bis(carboxyethyl)-4,4I-bipyridinium 

26.193 • 

C16HlSN3S+ Methylene Blue cation 12.160, 16.439, 
25.14, 26.283 

C16H20N22+ 4,41 -Dimethyl-I, I I-tetramethylene-2,21-
bipyridinium 16.370 

4,5,41,51-Tetramethyl-l, 11-ethylene-2,21-
bipyridinium 16.564, 26.352 

C16H20N206S2 
1,11-Bis(3-sulfonatopropyl)-4,41-

bipyridinium 16.312 

C 16HZ9COZN 804 3+ 
J.L-(Pyrazinecarboxylato )bis[hydroxo( 1 ,4,7-

triazacyclononane )cobal t(III)] ion 16.95 

Cl6H3ZC12CoN4 + 

C16H32CoN4 + 

Dichloro(5,7,7, 12,14, 14-hexamethyl-
1,4,8,11-tetraazacyclotetradeca-4,11-
diene )cobalt(III) ion 16.89, 26.54 

N-rac-5,7,7,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-dienecobalt(l) 
ion 17.9 

C16H32CoNl+ 
N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-

tetraazacyclotetradeca-4,11-
dienecobalt(ll) ion 1.6, 12.9, 13.8, 
16. 14, 17. 13, 20.3, 26. 13, 27.249. 1, 
27.26.1 

N-meso-5,7,7,12,14,14-Hexamethyl-
1,4,8, I1-tetraazacyclotetradeca-4, 11-
dienecobalt(lI) ion 1.7, 17. 12, 26. 12, 3.2, 
7.1 

5,7,7,12,12,14-Hexamethyl-l,4,8,11-
tetTaazacyclotetradeca-4.14-
dienecobalt(ll) ion 16.16, 26.14 

Aqua(benzy 1 )bis( dime thy Iglyoximato )cobalt(III) 

16. 102, 19. 17, 26.56 C16H32CONl~_rnr_;. 7,7, 12.14.14-Hexamethyl-1.4.8.11-
C15H24CoN405 + 

Aqua(benzy 1 )bis( dime thy 19lyoximato )cobalt(III), 
protonated 16. 103, 19. 18 

C16H6N2014S44-
Indigotetrasulfonate ion 12.147, 16.411, 

25.12 
, 2 

C16HsN20SS2 -
Indigodisulfonate ion 

25. 11, 26.273 
12.146, 16.410, 

Pyrene 12.191, 13.145, 16.525. 

1,2-Dimethyl-3-phenylisoindole-4,7-dione 
16.365 

2,5-Dimethy 1-3-pheny lisoindole-4, 7 -dione 
16.366 
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C16H32CuN42+ 

tetraazacyclotetradeca-4,11-
dienecobalt(III) ion 26.53 

5,7,7,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-
dienecopper(lI) ion 12.39, 13.30, 
16.154, 26.73 

C16H32N4Ni2+ 
5,7,7,12,14,14-Hexamethyl-l,4,8, 11-

tetraazacyclotetradeca-4,11-
dienenickel(lI) ion 26. 133 

C16H33CoNl+ 
Hydrido-N-rac-5,7,7, 12, 14, 14-hexamethyl-

1,4,8, I1-tetraazacyclotetradeca-4, 11-
dienecobalt(lIl) ion 17.10, 26.9 
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Cl6H34CoN402 
5,7,7,12,14,14-Hexamethyl-l,4,8,11-

tetraazacyclotetradeca-4,11-
diene( dihydroxy )coba1t(II) ion 16* 15 

Cl6H34CoN402 + 
5,7,7,12,14,14:-Hexamethyl-l,4,8,11-

tetraazacyclotetradeca-4,11-
dienedihydroxycobalt(ID) ion 16.90 

C16H35CoN4022+ 
Aqua(5,7,7,12,14,14-hexamethyl-l,4,8,11-

tetraazacyclotetradeca-4,11-
diene)hydroxycobalt(III) ion 16.91 

C16H36CoNi+ 
5,7,7,12,14,14-Hexamethyl-l,4,8,11-

tetraazacyclotetradecanecobalt(II) ion 
1.4, 18.1, 2.3 

C16H36CoN4022+ 
Diaqua(5,7,7,12,14,14-hexamethyl-I,4,8,II­

tetraazacyclotetradeca-4,Il­
diene)cobalt(II) ion 21.2, 22.3 

C16H36CoN4023+ 
Diaqua(5,7 ,7,12,14,I4-hexamethyl-I ,4,8,11-

tetraazacyclotetradeca-4,II­
diene)cobalt(ID) ion 16.92 

C16H36CuNi+ 
5,7,7,I2,I4,14-Hexamethyl-I,4,8,Il­

tetraazacyclotetradecanecopper(II) ion 
26.72 

C16H36N4Nj2+ 
5,7,7,12,14,14-Hexamethyl-l,4,8,11-

tetraazacyclotetradecanenickel(II) ion 
26.132 

C16N 17N05 l-Ethoxycarbonyl-6-methoxy-5-methyl-2,3-
trimethyleneisoindole-4,7 -dione 16.386 

C17H6095- 3,3',4,4'-Tetracarboxybenzophenone tetraan-
ion, radical anion 30.36 

C17H15N02 1,2,5-Trimethyl-3-phenylisoindole-4,7-
dione 16.584 

C17H15N30 4-(4'-Methylphenyl)imino-3-methyl-l­
phenyl-2-pyrazolin-5-one 30.4.13 

C17H20CIN2S+ 
Chlorpromazine, conjugate acid 17.61 

C17H20N40SS 
2-Thioriboftavine 26.357 

C17HZON40G Riboflavine 16.556, 23.15, 25.19, 26.347 

C17H21 NO+ 4-Trimethylammoniomethylbenzophenone 
radical anion, protonated 30.39 

C17H21N2S ..... Promethazine, conjugate acid 17.87 

C17H21N409P 
Flavine mononucleotide 16.391. 26.251, 

27.130.2 

C17H22N22+ 4,5,4',5' -Tetramethyl-l, l' -trimethy lene-2,2'­
bipyridinium 16.570, 26.355 

C17H35CoN42+ 
N-rac-5,7,7, 12, 14, 14-Hexamethyl-l ,4,8, 11-

tetraazacyclotetradeca-4,11-
diene(methyl)cobalt(ID) ion 1.8 

ClSHlSN02 5-Methyl-I-phenyl-2,3-
trimethyleneisoindole-4,7 -dione 16.455 

ClsH15N4 + Phenosafranine cation 12.184, 16.510, 
25.18 

ClSH16N406S4 -
2,2' -Azinobis(3-ethy Ibenzothiazoline-6-

sulfonate) radical anion 1.48, 18. 10, 
2.35, 28.12, 3.10, 4.11, 5.11, 6.1.7, 6.10.3, 
6.11.4, 6.12.6, 6.13.4, 6.14.4, 6.6.5, 6.7.3, 
6.9.4, 7.10, 8.12 

ClSH16N406Si-
2,2' -Azinobis(3-ethylbenzothiazoline-6-

sulfonate ion) 11.13.7, 27.168.1, 
27.254.1 

ClsH17N02 1,2,5,6-Tetramethyl-3-phenylisoindole-4,7-
dione 16.566 

ClSHlSFeN206 + 
Ethy lenediaminebis[2-(2-

hydroxyphenyl)acetato ]iron(III) ion 
26.97 

C1sH24Nl+ 4,5,4',5'-Tetramethyl-l,I'-tetramethylene-
2,2' -bipyridinium 16.569, 26.354 

ClsH2S02 - Radicals from linolenate 27.225 

ClsH3002- Radicals from linoleate 27.226 

ClsH3202 - Radicals from oleate 27.228 

ClsH42CoN63+ 

C19H14N502 + 

Tris-trans-( 1,2-
cyclohexanediamine )coba1t(Ill) ion 
16.84 

5-(p-Nitrophenyl)-2,3-diphenyltetrazolium 
26.326 

2-(p-Nitrophenyl)-3,5-diphenyltetrazolium 
26.327 

C19HlSN4 + 2,3,5-TI-iphenyltetrazolium 26.362 

C19H 17N02 5,6-Dimethyl-3-pheny 1-1,2-
trimethyleneisoindole-4, 7 -dione 16.367 

C19H17N04 l-Ethoxycarbonyl-2,5-dimethyl-3-
phenylisoindole-4,7-dione 16.385 

C19H19N706 Folic acid 16.392 

C19H20N706 + 
Folic acid, protonated 16.393 

C 19 H Z4CoN 502 3+ 
3-«4-Nitrophenyl)carbonyl)-2,4-dimethyl-

1 ,5,8, 12-tetraazacyc1otetradeca-1 ,3-
dienecobalt(ID) ion 16.93 

C19H2SN03 + 4-[2-Hydroxy-3-
trimethy lammonio )propoxy ]benzophenone 
radical anion, protonated 30.29 
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C19H30C02N7043+ 
Jl-p-Nitrobenzoatobis[hydroxo( 1,4,7-

triazacyclononane )cobalt(III)] ion 16.94 

C20H2Cl4I40S 2-
Rose Bengal dianion 26.348 

C20H6Br40l-
Eosin dianion 13.101, 26.243 

C20HlOOS2- Fluorescein dianion 13.102, 26.252 

C20H12 Perylene 26.330 

C20H 13N20 SS-
1-Amino-4-anilino-9, 1 O-anthraquinone-2-

sulfonate ion 27. 143. 1 

C20H 16CoN4 2+ 
Bis(2,2' -bipyridine )cobalt(II) ion 16. 19, 

26.16 

C20H19N4 + Safranine cation 16.557, 25.20, 27.162.1 

C20H20N4Rh2+ 
Bis(2,2' -bipyridine)rhodium(II) ion 16.220 

C20H22N402Rh+ 

C20H22N706 + 

Bis(2,2' -bipyridine )dihydroxyrhodium(III) 
ion 16.221 

5,10-Metheny ltetrahydrofolate 16.431, 
26.280 

C20H26CoN S04 

Benzy lbis( dimethy 19lyoximato )(pyridine)­
cobaltate(III) 12.27, 16.104 

C20H3002 - Radicals from arachidonate 27.212 

C2oH32N6012S2 
Glutathione, oxidized 16.397, 26.258, 

27.140.6 

C20H32N6012S2'Cu 
Glutathionecopper(II), oxidized 26.82 

C20H3S0S Dicyclohexano-18-crown-6 radical 27.79 

C20II40CuN42+ 
2,2,4,II,II,13-Hexamethyl-l,5,10,14-

tetraazacyclooctadeca-4,13-
dienecopper(II) ion 26.74 

C20H40N4Ni2+ 
1,4,5,7,7,8,11,12,14,14-Decamethyl-

C21H17N303S 

1 ,4,R, ll-tetraa7.acyclotetradecane­
nickel(II) ion 26. 134 

Nl-(Acridinyl)-~-methylsulfonyl-2-
methoxycyclohexa-2,5-diene-1 ',4'­
diimine 16.275 

C21 H20N30 3S+ 
9-(2-Methoxy-4-methylsulfonyl­

aminoanilino )acridinium 16.433 

2-[3-(N,N,N-Trimethylammonio)-2-
hydroxypropyl]-3,4-dimethyl-9-
oxothioxanthene radical anion 30.38 
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C21 H26N02S+ 
2-[3-(N ,N,N-Trimethylammonio )-2-

hydroxypropyl]-3,4-dimethyl-9-
oxothioxanthene 16.581 

C21 H26N7013P2 + 

C21H27N02S+ 

Nicotinamide adenine dinucleotide 12. 168, 
16.468, 25.17, 26.301, 27.28.8 

2-[3-(N,N-N-Trimethylammonio )-2-
hydroxypropyl]-3,4-dimethyl-
9-oxothioxanthene radical anion, pro­
tonated 30.38 

C212H306FeN401S4S4S-
Dihydroxytetrakis( 4-

sulfonatophenyl)porphinatoferrate(III)-~­
cyclodcxtrin complex 12.49 

C21 H56CoN 14050s5+ 
Pentaammineosmium(III)(isonicotinylprolylpn11\ 

prolinato )pcntaamminccobalt(III) ion 
16.119, 26.66 

C22H lSN2 2+ 1,1' -Diphenyl-4,4'-bipyridinium 26.240 

C22H20N402S 
Nl-(Acridinyl)-~ -methylsulfonyl-2-

dimethylaminocyclohexa-2,5-diene-1 ',4'­
diimine 16.274 

C22H24N20S Tetracycline 16.558, 26.349 

C22H46N 16Ru3 6+ 
Decaamminebis(2,2' -bipyridine )bis[ll­

(cyano )) ]triruthenium(ll),(II),(ll) ion 
17.43, 26. 156 

C23H25N2 + Malachite Green cation 30.4. 11 

C24H16CuN4 + 
Bis( 1,1 O-phenanthroline )copper(I) ion 

17.21 

C24H16CuN42+ 
Bis( 1,1 O-phenanthroline )copper(II) ion 

27.92.2 

C24H16Ni+ 1,I'-Bis(4-cyanophenyl)-4,4'-bipyridinium 
26.194 
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C24H 18N 12Ru2+ 
(2,2' -Bipyrazine )bis(2,2' -

bipyridine )ruthenium(II) ion 26. 143 
(2,2' -Bipyridine )bis(2,2'­

bipyrimidine)ruthenium(II) ion 26.145 
(2,2' -Bipyrazine )bis(2,2'­

bipyrimidine)ruthenium(II) ion 26.146 
(2,2' -Bipyrazine )(2,2' -bipyridine )(2,2'­

bipyrimidine)ruthenium(II) ion 26.147 
Bis(2,2' -bipyrazine )(2,2'-

bipyrimidine )ruthenium(II) ion 26. 149 
Bis(2,2' -bipyrazine )(2,2'-

bipyridine )ruthenium(II) ion 26. 150 
Tris(2,2' -bipyrazine )ruthenium(II) ion 

16.232, 26.148, 27.151.1 
Tris(2,2' -bipyrimidine )ruthenium(II) ion 

26.144 

C24H22N22+ 1,1'-Dibenzyl-4,4'-bipyridinium 13.91, 
16.345, 26.213 

C24H24 CoN2 z+ 
Bis( 4,4' -dimethyl-2,2' -bipyridine )cobalt(I1) 

ion 16.20, 26. 19 

C25H2SN44+ I,3-Propanediylbis(1' -:-methyl-4,4'­
bipyridinium) 16.515 

C25H30N3 + Crystal Violet cation 16.333, 25.8, 26.206, 
30.4.5 

C26H30N44+ I,4-Butanediylbis(1 '-methyl-4,4'­
bipyridinium) 26. 199 

C27H2SNOII-
Adriamycin, negative ion 26.178 

C27H29NOlO Daunomycin 26.208 

C27H29016 - Rutin, conjugate base 21.48 

C27H30NOIl + 
Adriamycin, conjugate acid 26. 177 

C27H33N2 + Brilliant Green cation 30.4.4 

C27H33N9015P2 ~ 
Flavine adenine dinucleotide 26.250 

C27H35Nl+ Methyl Green dication 30.4.12 

rZ7H4SN16Ru36+ 
Nonaamminebis(2,2' -bipyridine )bis[J.l-

(cyano) )](pyridine )triruthenium(III),(II),(III) 
ion 26.157 

C2sHl602 Bianthrone 16.307 

C2sH3lClN203 
Rhodamine B 26.346 

C29H4SNl+ I-Methyl-l'-octadecyl-4,4' -bipyridinium 
12.165 

C30H22NSRu2+ 

C30H23IrN62+ 

Bis(2,2'-bipyridine )(2,2'-
bipyrimidine )ruthenium(II) ion 26. 142 

Bis(2,2' -bipyridine)([2,2' -bipyridin]-3-yl­
C,N')iridium(III) ion 16. 184 

C30H24CoN62+ 
Tris(2,2' -bipyridine)cobalt(II) ion 16.21, 

26.17 

C30H24CoN63+ 
Tris(2,2' -bipyridine )cobalt(III) ion .12.28, 

16.112,26.50 

C30H24CrN63+ 
Tris(2,2' -bipyridine )chromium(III) ion 2.22 

C30H24FeN63+ 

C30H24IrN63+ 

Tris(2,2' -bipyridine )iron(I1I) ion 2.23 

Bis(2,2' -bipyridine )([2,2' -bipyridin]-3-yl­
C,N')iridium(III) ion, conjugate monoa­
cid 16.185 

C30H2~N6Rh3+ 
Tris(2,2' -bipyridine )rhodium(I1I) ion 12.75, 

16.222, 26. 140 

C30H2~N6Ru2+ 
Tris(2,2' -bipyridine )ruthenium(I1) ion 

12.78, 13.57, 16.231, 17.41, 26.141 

C30H2~N6Ru3+ 
Tris(2,2' -bipyridine )ruthenium(III) ion 

17.42 

C30H2SCIFeN404 
lron(III) deuteroporphyrin IX 1.27, 10.4, 

11.13.3, 11.26.1, 16.168, 9.2 

C30H2SFeN404 
lron(ll) deuteroporphyrin IX 1.23, 10.3, 

11.13.1, 16.160, 8.4, 9.1 

C30H30N44+ 1,1' -[o-Xylylene(4,4' -bipyridinium)] 
16.589 

1,l'-[m-Xylylene(4,4'-bipyridinium)] 
16.590 

1 ,1'-[p-Xylylene(4,4' -bipyridinium)] 16.591 

C31H4602 Vitamin Kl 16.588 

C32H12CoN8012S~ 4-
3,10,17,24-Tetrasulfophthalocyanine­

cobaltate(ll) ion 1.12, 14.1, 17.15, 
26.21, 27.158.1, 27.166.1 

C32H 12CuN S012S4 4-

3,10,17,24-Tetrasulfophthalocyanine­
copper(II) ion 26.75 

C32H 12FeN SO] 2S43-
3,10,17,24-Tetrasulfophthalocyanineiron(III) 

ion 26.105 

C32H24N12Zn4+ 
Tetrakis-N-methyl-2,3-

pyridinoporphyrazinezinc(II) ion 16.2f38 

C32H32FeN404 
Iron(ll) deuteroporphyrin, dimethyl ester 

11.13.2 

C:nH32FeN404 + 
lron(III) deuteroporphyrin, dimethyl ester 

11.13.4, 16.169 
J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 
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C32H34N404 Deuteroporphyrin, dimethyl ester ·1;58, 
16.341 

C3SH30NSRuZ+ 
Bis(2,2'~bipyridine)( dipyrido[3,2-a:2',3' -

c]phenazine )ruthenium(ll) ion ·26. 151 
C32HSON16Ru36+ 

Octaamminebis(2,2' -bipyridine )bis[Jl- C39H30CrN 6 3+ 
(cyano »]bis(pyridine )triruthenium(ID),(II),(ID) Tris(5-methyl-1,1 O-phenanthroline)-
ion 26.158 chromium(ID)ion 16~140 

C33H34N4062~ 
Bilirubin dianion 26. 190 

C~4H?4N(i014S4 4-
. Trypan Blue tetraanion 16.586 

C34H32CIFeN404 
Iron(ll) protoporphyrin 13.34 

C34H32FeN404 
Iron(ll) protoporphyrin 12.42, 13.32, 14.6, 

16.159, 26.87, 27.158.3 

C34H36CrN404 
Chromium(ll)mesoporphyrin 16. 149, 

17.18 

C34H36N406Zn 
Zinc(ll) hematoporphyrin 16.269 

C34H38N406' Hematoporphyrin IX 12.142,.13.107, 
16.400, 26.260 

C36H21 Br3CrN63+ 
Tris( 5~bromo-l, 1 O-phenanthroline)­

chromium(ID) ion 16.138 

C36H21C13CrN63+ 
Tris( 5-chloro-l, 1 O-phcnanthrolinc)­

chromium(llI) ion 16. 139 

C36H24CoN63+ 
Tris(l, 1 O-phenanthroline )cobalt(ID) ion 

12.29, ·13.21, 16.113 

C36H24CrN63+ 

C36H24F~N63+ 

Tris( 1,1 O-phcnanthrolinc )chromiumCill) ion 
16.137 

Tris( 1,1 O-phenanthroline )iron(ill) ion 1.25, 
11.2.2, 12.47, 13.38, 14.7, 15.1, 16.164, 
17.27, 2.24, 21.5, 22.11, 27.45.3, 27.47.6, 
7.5 

C36H24N6Rh3+ 
Tris( 1,1 O-phenanthroline )rhodium(ill) ion 

12.76. 13.56. 16.223 

C36H24N6Ru2+ 
Tris( 1,1 O-phenanthroline )ruthenium(II) ion 

12.79, 13.58, 16.233 

C36H32N44+ 1,1' -o-Xylylenebis( 4,4' -bipyridinium) 
16.592 

C36H36CoN62+ 

C36H36CrN63+ 

Tris( 4,4' -dimethyl-2,2'-bipyridine)cobalt(ll) 
ion 16.22, 26.20 

Tris( 4,4' -dimethyl-2,2'-
bipyridine )chromiumCill) ion 16. 136 

J. PhY5; Chem~ Ref. Data, Vol. 2~, No.3; 1996 

C40H24MnNg + 

Ubiquinone 30 16.587 

5,10,15,20-Tetrakis(4~pyridyl)­

porphimUomanganese(ID) ion 16. 189 

C40H24NSSb3+ 
5,10,15,20-Tetrakis( 4-pyridy I-

. )porphinatoantiinony(V) ion 16.241 

C40H30MnNs02-
Bis(hydroxy)tetrakis( 4-pyncty 1)­

porphinatomanganate(ID) ion 21.8 
. . 

C40H30N 100 6
2+ 
Nitro Blue Tetrazolium 26.304 

C40H46CIFeN60SS2 
Hemin c 16.170,24.3, 26.109, 27.65.1, 

27.89.1. 27.92A. 30.3.4 

C42H36CoN63+ 
Tris( 5,6-dimethyl-l,1 O~phenanthroline)~ 

cobalt(ill) ion 12.30,13.22, 16.114 

C42H36CrN63+ 
Tris( 5~6-dimethyl-1;1 O~phenanthroHne)­

• chromium(m) ion 16.141 

C44H24AgN4012S/-
5,10, 15,20-Tetrakis(4-sulfonatophenyl)­

porphinatoargentate(ll) ion 16.5 

C44H24CoN402S4 4~ 
5,10,15,20-Tetrakis(4-sulfonatophenyl}- . 

porphinatocobaltate(II)ion 1.13, 12.12, 
16.23,4.1 

C44H24CrN4012Sl-
5,10,15,20-Tetrakis( 4-sulfonatophenyl)­

porphinatochromate(ill) ion 16.148 

C44H24CuN4012S44-
5,10,15,20-Tetrakis( 4-sulfonatopheny 1)­

porphinatocuprate(ll) ion 16. 155 

C44H24FeN4012S43-
5.10.15.20-Tetrakis( 4-sulfonatopheny D­

porphinatoferrate(ID) ion 12.48, 16. 166, 
26.103 

C44H24MnN4012S43-
5, 10, 15,20-Tetrakis(4-sulfonatophenyl)­

porphinatomanganate(ID) ion 16. 195, 
26.122,9.3 

C44H24MnN4012S44-
5,10,15,20-Tetrakis( 4-sulfonatophenyl)­

porphinatomanganate(II) ion 1.31, 
16.188, 17.30, 27.76.1 
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C44H24N4012S4Zn4-
5,10,15,20-Tetrakis( 4-sulfonatopheny 1)­

porphinatozincate(II) ion 16.266, 17.49, 
21.11 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1)­
porphinatozincate(II) ion, triplet state 
16.267, 17.50 

C44H24N4013S4 y4-
5,10,15,20-Tetrakis( 4-sulfonatophenyl)­

porphinato( oxo )vanadium(lY) ion 
16.252 

C44H25CoN4013S45-
Hydroxytetrakis( 4-sulfonatopheny 1)­

porphinatocobaltate(II) ion 16.24 

C44H25N4012S45-
5,10,15,20-Tetrakis( 4-sulfonatophen yl)­

porphyrin, conjugate base 16.562 

C44H26CoN4014Sl-
Dihydroxytetrakis( 4-sulfonatophenyl)­

porphinatocobaltate(III) ion 16. 107 

C44H26CoN4014S46-
Dihydroxytetrakis( 4-sulfonatophenyl)­

porphinatocobaltate(II) ion 21.3 

C44H26MnN4014S25-
Bis(hydroxy )tetrakis( 4-sulfonatopheny 1)­

porphinatomanganate(lll) ion 16. 197, 
21.9 

C44H26N4012S44-
5,10,15,20-Tetrakis( 4-sulfonatophenyl)­

porphine 1.94, 12.193, 13.150, 16.562 

C44H26N4014RhS45-
Dihydroxy-5,1 0, 15,20-tetrakis( 4-

sulfonatopheny 1 )porphinerhodate(III) ion 
12.77, 16.224 

C44H27CoN4014S24-
(.Aqua)hydroxytetrakis( 4-sulfonatopheny 1)­

porphinatocobaltate(III) ion 16. 108 

C44H27MnN4014S44-
Aqua(hydroxy )tetrakis( 4-sulfonatopheny 1)­

porphinatomanganate(III) ion 16. 196 

C44H2gN4Zn 5,10,15,20-Tetraphenylporphinatozinc(II) 
16.260 

Tetraphenylporphinatozinc(II), triplet state 
16.261 

C44H30MnNR024+ 
Aqua(hydroxy)tetrakis( l-methy Ipyridinium-

4-yl)porphinatomanganese(III) ion 
16.191 

'L C44H30N4012S4 -

C44H36BiN85+ 

5,10,15,20-Tetrakis( 4-sulfonatophen y 1)­
porphine, dihydrogen 12. 193 

5,10,15,20-Tetnikis( I-methylpyridinium-4-
y 1 )porphinatobismuth(III) ion 16.8 

C44H36FeNg5+ 
5, 10, 15,20-Tetrakis(1-methylpyridinium-4-

yl)porphinatoiron(III) ion 12.50, 13.35, 
16.165, 26.98 

C44H36 GaNg 5+ 
5,10,15,20-Tetrakis(l-methylpyridinium-4-

yl)porphinatogallium(III) ion 16.173 

C44H36GeN g 6+ 
5, 10, 15,20-Tetrakis(l-methylpyridinium-4-

yl)porphinatogermanium(IV) ion 16.174 

C44H36MnNg 4+ 
5,10,15,20-Tetrakis(1-methylpyridinium-4-

yl)porphinatomanganese(II) ion 16.187, 
17.31 

C44H36MnN85+ 
5,10,15,20-Tetrakis(l-methylpyridinium-4-

yl)porphinatomanganese(III) ion 12.63, 
16.190, 17.32, 26.120 

C44H36NgOy4+ 
5, 10, 15,20-Tetrakis(1-methylpyridinium-4-

y 1 )porphinato( oxo )vanadium(IV) ion 
16.251 

C44H36NgPb4+ 
5,10,15,20-Tetrakis( 1-methy Ipyridini um-4-

yl)porphinatolead(II) ion 16.214 

C44H36N8Sn6+ 
5,10,15,20'-Tetrakis(l-methylpyridinium-4-

yl)porphinatotin(IY) ion 12.85 

C44H36NgZn4+ 
5,10,15,20-Tetrakis( I-methy Ipyridinium-4-

yl)porphinatozinc(II) ion 16.264 
5,10, 15,20-Tetrakis(l-methylpyridinium-4-

yl)porphinatozinc(II) ion, triplet state 
16.265 

C44H37N83+ 5,10,15,20-Tetrakis(1-methylpyridinium-4-
yl)porphyrin, conjugate base 16.561 

C44H38CoN 802 3+ 
Dihydroxytetrakis(l-methylpyridinium-4-

yl)porphinecobalt(III) ion 16.109 

C44H38MnN 802 3+ 
Bis(hydroxy )tetrakis( 1-methy Ipyridinium-4-

yl)porphinatomanganese(lII) ion 16.192, 
21.10 

C44H38Ng4+ 5, 10, 15,20-Tetrakis(l-methylpyridinium-4-
yl)porphine 16.561 

C44H39CoN8024+ 
(Aqua)hydroxytetrakis( I-methylpyridinium-

4-yl)porphinecobalt(lII) ion 16.110 

C45H28N4Ni012S43-
N-MethyI-5, 10, 15,20-tetrakis(4-

sulfonatophen y 1 )porphinatonickelate(II) 
ion 16.205 
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( ',I(,II\(,ITN II ,;' 

l)iI yalll 'Iclla~ IS( 1-llldhy Ipyridillium-4-
yl)porphineiron(lIl) ion 12.51, 26.99 

C48H26N4084-
5,10, 1 5,20-Tetrakis(4-carboxyphenyl)­

porphine 16.560 

C50H44FeN 12 5+ 
Tetraakis( I-methylpyridinium-4-

yl )porphineiron(III)-diimidazole complex 
26.100 

C52H48N8012S4Zn 
5,10,15,20-Tetrakis [1-(3-

sulfonatopropyl )pyridinium-4-
yl]porphinatozinc(II) 16.263 

Cs6HS4FeN14 0 4
5+ 

C56H60FeN85+ 

5,10,15,20-Tetrakis(1-methylpyridinium-4-
y 1 )porphineiron(III)-dihistidine complex 
26.101 

5,10, 15,20-Tetrakis[4-(N,N,N-trimethyl­
ammonio )pheny 1 ]porphinatoiron(III) ion 
16.167, 26.102 

C56H60MnN 8 5+ 
5,10,15,20-Tetrakis[4-(N,N,N-trimethyl­

ammonio )phenyl]porphinatomanganese(III) 
ion 12.64, 16.193, 17.33, 26.121 

C56H60N 8Zn 4+ 
5,10,15,20-Tetrakis-4-(N,N ,N-trimethyl­

ammonia )phenylporphinezinc(II) ion 
16.262 

C56H62CoN8023+ 
Dihydroxytetrakis[4-(N,N,N-trimethyl­

ammonio )pheny 1 ]porphinecobalt(III) ion 
76.777 ' 

C60,C48H80040 
, Fullerene-C60-y-cyclodextrin complex 

12.130, 13.103, 16.394 

C62H89CoN 130 15P 
Hydroxocob(III)alamin 26.57 

C62H90CoN 130 14P 
Cobal(II)amin 1.14, 17.16, 18.2,2.4, 20.4, 

26.24, 28.2, 3.3, 7.2, 8. 1 

C63H90CoN 140 14P 
Cyanocob(I1I)alamin 26.58 

C64H24C02N 160 24Sg 8-
3,10,17,24-

Tetrasulfophthalocyaninecobaltate(II) ion 
dimer 12. 13, 16.25 

Cn HS6FeN 120 45+ 
a,a,a, ~-Tetrakis(N-methy lisonicotinamido­

phenyl)porphinatoiron(lIl) ion 12.52, 
26.106 

J_ PhYSL Chem_ Rof. Data, Vol. 26, No.3, 1996 

CnH56MnN12045+ 
a,a,a,f3-Tetrakis[2-(N­

methylisonicotinamido )-
phenyl ]porphinatomanganese(III) ion 
12.65, 16.194, 17.34,26. i23 

C74Hs6FeN14043+ 
Dicyano-a,a,a,~-tetrakis(N-methyl­

isonicotinamidophenyl )porphinatoiron(lli) 
ion 12.53, 26.107 

C80H68FeN16045+ 
Bis( I-methylimidazole )-a,a,a,~-tetrakis(N­

methylisonicotinamidophenyl)porphinatoiroll! I 
ion 12.54, 26.108 

C88H48Fe2N 80 25S8 8-
Tetrakis( 4-sulfonatopheny 1)­

porphinatoferrate(lli) ion, Jl-oxo-dimer 
26.104 

CggHS2Ng024Sg 8-
5,10,15,20-Tetrakis( 4-sulfonato­

phenyl)porphine dimer 12.193 

Cd+ Cadmium(I) ions 12.6, 13.6, 16.9, 17.6, 
26.7 

Cd2+ Cadmium(II) ion 12.7, 13.7, 16.10, 17.8, 
20.2.26.8,27.92.1 

Cd2
2+ Cadmium dimer dication 17.7 

CICoH15Nl+ . 

CICrHlOOl+ 

CIH15NsRu2+ 

Pcnta~mmine( chI oro )cobalt(llI) ion 12. 17, 
13. 12, 16.29, 19.4, 2.7, 26.28, 27. 123.4 

Pentaaquachlorochromium(lli) ion 16. 127 

Pentaammine( chI oro )ruthenium(llI) ion 
12.81, 13.60, 1 (J.235, 19.25,22.18, 
27.123.1 

Mercury(II) chloride 16. 179 

Hexachloroiridate(IV) ion 1.29, 2.26, 4.5, 
6.2.3, 8.6, 10.5, 11.20.3, 11.8.1, 12.62, 
13.44, 14.9, 16.186, 17.29, 18.6, 19.21, 
21.7,22.13,23.5,26.118,27.108.2, 
27.117.4, 27. 118.3, 27.120.2, 27.123.9, 
27. 127.3, 27. 174.2, 27.245. 1, 27.246.2, 
27.252.2, 27.253.9, 27.255.2, 27.66.2, 

27.67.2, 27.81.2 

Hexachloroplatinate(IV) ion 17.39 

C02+ Coba1t(II) iun 12.8, 16.11, 17.11, 26.10 

COD18N63+ Hexa(ammine-d3)cobalt(III) ion 16.27 

CoFH15Nl+ Pentaammine(fluoro)cobalt(I1I) ion 12.18, 

COH15N6022+ 

16.30, 19.5, 2.8 

Pentaammine(nitrito-N)cobalt(lII) ion 
26.29 
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CoH15N6032+ 
PentaamInine(nitrato-O)cobalt(III) ion 

26.30 

COH15Ns
2+ Pentaa:mri1ine(azido)cobalt(III) ion '2.9 

CoH16Ns0 2+ 
Pentaanmunc(hydroxy)cobaltCID) ion 26.27 

Pentaammine(aqua)cobalt(ID) ion 12.15, 
2.5,26.26 

CoH18N6
3+ Hexaamminecobalt(III) ion 12.14, 13.10, 

16.26, 19.2,22.5, 24.1, 25.1, 25.4, 26.25, 
27.123.2, 27.139.1, 27.160.1, 27.161.1, 
27.31.1, 27.75.1 

C02H26N9024+ 

Cr3+ 

CrH18N6
3+ 

Cr042-

Cr2072-

Cu+ 

Eu2+ 

Eu3+ 

Fe2+ 

Fe3+ 

I-l-Amido-I-l-superoxidooctaki::;­
amminedicobalt(III) ion 12.33, 13.23, 
16. 117, 26.60 

Cbromium(II) ion I. t6, 12.34, 13.26, 14.2, 
16.120, 17.17, 18.3, 19.19, 2.20, 20.6, 
21.4,22.6,23.3,24.2,27.123.7,27.139.2, 
27.158.2, 27.166.2, 27.200.1, 27.27.1, 
27.31.2, 27.37.2, 27.45.2, 27.47.3, 
27.59.1, 27.61.1, 27. 75.2, 27.95.2, 28.3, 
3.4, 5.2, 7.3, 8.2 

Chromium(III) ion 16.125 

Hexaamminechromium(III) ion 16~ 126 

Cbromate(VI) ion 16. 150 

Dichromate(VI) ion 22.7 

Copper(I) ion 1.18, 12.37, 14.3, 16.151, 
17.19,26.69,27.115.2,27.15.2,27.19.1, 
27.22.1,27.24.1,27.27.2, 27.47.4, 27.83.1 

Copper(II) ion 1.19, 10.2, 11.20.1, 12.38, 
13.29, 14.5, 16.152, 17.22,22.8,26.70, 
27.123.8, 27.148.1, 27.22.2, 27.38.2, 
27.47.5,27.73.1,28.5,29.2.2,29.6.2, 
29.7.2,4.3 

Europium(II) ion 16. 156 

Europium(lII) ion 16. 157 

Iron(ll) ion 16.158 

lron(ID) ion 12.43, 13.33, 16.161 

FeO 4 2- Ferrale(VI) ion 13.39, 16. 171, 26. 11 t 

Fe040W125- 12-Tungstoferrateion(5-) 12.92,13.68, 
16.253, 26. 167 

Ga2+ Gallium(II) ions 12.55 

Hydroxygallium(II) ion 12.56 

Hexahydroxygallate(II) ion 12.57, 13.40, 
16.172 

Hydrogen ion 12.58, 16.175, 19.28, 20.9, 
27.101.1, 27. 102. 1, 27.157.1, 27.182.2, 
27.215.2, 27.219.1, 27.222.3, 27.227.1, 
27.242.1,27.84.1, 27.86.1, 27.90.1, 
27.92.5, 27.93.1, 27.99.1, 29.1.1, 30.15.1, 
30.30.2 

Hypoiodous acid 26. 115 

HydrQxide ion 13.52, 16.210, 20.10, 23.7, 
27.10.6, 27.106.1, 27.110.1, 27.113.2, 
27.118.4, 27.127.4, 27.129.1, 27.131.1, 
27. 153.2, 27. 176.2, 27. 185. 1, 27. 186. 1, 
27.2.1, 27.237.2, 27.32.3, 27.33.3, 
27.49.1, 27.55.1, 27.57.2, 27.68.1, 27.80.1 

Hydrogen phosphate ion 27. 10.7, 27.106.2, 
27.185.2, 27. 186.2, 27.32.4, 27.33.4, 
27.8.7 

Hydrogen peroxomonosulfate ion 1.39, 
12.83, 13.62, 16.240, 19.26, 2.32, 
27.174.3,27.241.2 

Hydrogen pyrophosphate ion 27.10.9, 
27.32.5, 27.33.5 

Hydrogen peroxide 1.37, 12.70, 13.53, 
16.209, 19.22, 26.136, 27.109.1, 27.123. 1, 
27.124.1, 27.164.3, 27.241.1, 27.95.3, 5.8, 
6.15.1 

Dihydrogen phosphate ion 27.10.8, 
27.203.1, 27.63.1, 27.8.6 

H20 40 W 126- 12-Tungstate ion( 6-), dihydrogen 12.91, 
13.69, 16.254, 26. 166 

H2S Hydrogen sulfide 12.82, 13.61, 15.4, 
16.237, 17.44 

H4N+ Ammonium ion 27.10.5,27.8.5 

H606Pb?- Hexahyuroxyplumbale(IV) ion 16.215 

H12N4Pd2+ Tetraamminepalladium(II) ion 16.217 

H15N60Ru2+ 

Pentaamminenitrosylruthenium(II) ion 
17.40, 27.22.4, 27.27.4, 27.42.2, 27.48.3, 
27.7.2 

Pentaammine(nitroso )ruthenium(III) ion 
16.236, 26. 153 

Hexaammineruthenium(II) ion 16.225 

Hexaammineruthenium(III) ion 12.80, 
13.59, 16.234, 19.23,22.16, 24.6, 25.4, 
26.152, 27 . .123.1, 27.139.3, 27.160.2, 
27.161.2,27.31.3,27.75.3 

Mercury(II) iodide 13.42, 16.180, 26.113 

Iodate ion 13.43, 16.181, 26.116 

Iodine 1.28, 26. 114 

In2
.... Indium(II) ion 12.60, 16.182 

In3+ Indium(III) ion 12.61, 16.183, 26.117 

Mn2+ Manganese(II) ion 26. 119 
J. Phys. Chern. Ref. Data, Vol. '25, No.3, 1996 
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Mn04- Permanganate ion 1.33, 8.7, 10.6, 11.20.4, 
13.45, 16.198, 2.27, 27.123.1, 27.41.2 

18-Molybdodiphosphate ion(6-) . 12.66, 
13.46, 16.199 

NH3 Ammonia 23.6, 27.10.4, 27.32.2, 27.33.2 

NO Nitric oxide 13.47, 26.125 

N02 - Nitrite ion 13.48 

N03 - Nitrate ion 13.49, 16.202 

N20 Nitrous oxide 16.201, 26.124 

N 3 - Azide ion 16.200 

Ni+ NickeI(I) ion 5.4, 12.67, 13.50, 16.203, 

Ni21 

Np022+ 

OTi2+ 

°2 

°2Pu2
+ 

°2S 

02U2
+ 

0 3 

°4S2-

°4Tc-

o6sl-
°7P2

4
-

OS 2-
8 2 

17.35, 26. 126 

Nickel(ll) ion 12.68, 16.2U4, 7/.36, 26.727 

Dioxoneptunium(VI) ion 16.208 

Oxotitanium(IV) ion 16.244 

Oxygen 1.38, 2.30, 3.8, 4.9, 5.9, 6.1.5, 
6.10.2, 6.11.3, 6.12.4, 6.13.3, 6.14.3, 
6.19.1, 6.6.3, 6.7.2, 6.9.3, 7.8, 8.10, 10.7, 
11.13.5,11.14.1,11.17.1,11.18.1,11.2.3, 
11.21.1, 11.22.1, 11.23.1, 11.27.1, 11.7.1, 
12.71, 13.54, 14.10, 15.3, 16.211, 17.37, 
18.9,20.11,22.14,23.8,24.5,25.3, 
26.137, 27.1.1, 27.116.1, 27.117.5, 
27.118.5,27.122.1,27.127.5,27.153.3, 
27. 163.2, 27. 164.2, 27. 178. 1, 27.202.2, 
27.206.1,27.21.3, 27.212.1, 27.215.3, 
27.222.4, 27.225.1, 27.226.1, 27.228.1, 
27.244.2,27.247.1,27.248.1,27.28.2, 
27.35.2, 27.53.1, 27.60.1, 27.77.1, 
27.92.6, 27.95.4, 28.10, 29.4.2,29.5.1, 
29.8.2,30.1.2,30.36.3 

Dioxoplutonium(VI) ion 16.219 

Sulfur dioxide 16.238, 26. 159 

Uranyl(VI) iUIl 12.90, 13.67, 16.248 

Ozone 22.15 

Sulfate ion 2.33 

Technetate(VII) ion 16.242 

Tetrathionate ion 26. 160 

Pyrophosphate ion 23.9 

Peroxodisulfate ion 1.40, 12.84, 13.63, 
16.239, 17.45, 19.27,26.161 

° 40PW 12 3- 12-Tungstophosphate ion(3-) 12.93, 13.70, 
16.255, 26. 168 

040SiW12 4- 12-Tungstosilicate ion(4-) 12.95, 13.71, 
16.257, 26. 169 

062P2 W 18 6- Diphosphooctadecatungstate ion(6-) 12.94, 
13.72, 16.256 

Pb+ Lead(l) ions 12.72, 13.55, 16.212, 27.89.2 

Pb2+ Lead(II) ions 16.213, 26.138 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

V2+ 

PaUadium(II) ion 12.73, 16.216, 26.139 

Titanium(III) ions 16.243, 22. 19, 26. 163 

Thallium(I) ion 12.87, 13.65, 16.245, 
26.164 

Thallium(I) ion, complex with TI(D) 72. titi, 

13.66, 16.246 

Uranium(III) ion 1.41, 12.89, 16.247, 
17.46, 22.20, 27.37.3 

Vanadium(II) ion 1.42, 16.250, 19.28, 2.34, 
28.11, 3.9, 4.10, 5.10, 6.1.6, 6.12.5, 6.6.4, 
7.9,8.11 

Zinc(l) ion 12.96, 16.258, 17.47, 26.171 

Zinc(II) ion 12.97, 16.259, 17.48, 26. 172 
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11. Chemical Name Index 

AF-2 (cis) 26.256 

AF-2 (trans) 26.255 

ATCC 9760 26.391 
Acetamide, iodo- 16.416 

(~-Acetato )bis(~-hydroxo )bis[ triamminecobalt(III)] ion 
26.64 

Acetatochromium(ll) ion 16.121 

~-Acetatohexaamminebis(~-hydroxy)dicobalt(lII) ion 
26.64 

(Acetato)pentaamminecobalt(III) ion 1.9, 26.31 

Acetic acid 1.43 

Acetic acid, ethyl ester 1.65 

Acetic acid, iodo-, ion(1-) 16.417 

Acetic acid, OXO-, radical ion(2-) 23. 

Acetic acid. oxo-. radical ion( -) 23. 
Acetic acid, trichloro-, ion(l-) 16.579 

Acetic acid, trifluoro-, ion(l-) 16.580 

Acetone 1.44 

Acetone ketyl radical anion 16. 

Acetonitrile 1.45 

Acetonitrile(bromo )bisC dime thy 19lyoximato )cobaltCIII) 
2.19 

Acetophenone 13.73, 16.270, 26.173, 27.11.1, 27.140.1, 
27.236.1 

Acetophenone, 4' -chloro-, ketyl radical 30. 17 

Acetophenone, 4' -cyano-, ketyl radical 30.21 

Ac.etophenone, 4' -fluoro-, ketyl radical 30.24 

Acetophenone, 4'-methoxy-, ketyl radical 30.31 

Acetophenone, 4'-metbyl-, ketyl radical 30.33 

Acetophenone,4'-nitro- 12.170, 13.128, 15.12, 18.470, 

·18.12, 26.305, 27.104.3, 27.116.2, 27.12.3, 27.13.1, 
27.14.1, f?7.141.2, 27.142.6, 27.16.1, 27.215.9, 
27.222.1, 27.241.6, 27.28.9, 30.1.5, 30.12.2, 30.17.3, 
30.24.2 

Acetophenone ketyl radical 30.1 

Acetoxymethyl 27.1 

Acetyl 27.200 

Acety lamino( carboxy )methy I ion( 1-) 27.2 

(N-Acetylamino)methyl 273 

l-Acetylamino-3-(methylthio )propyl 27.4 

Acetylasparagine radicals 27.205 

Acetylcytochrome C 13.180,28.372 

Acetyldiglycine radicals 27.206 

Acetylene 27.153.4 

Acetylenecarboxylate ion 27.36.1 

l-Acetylethyl 27.189 

Acetylglycylglycinamide, radical anion 27.5 

l-Acetyl-2-hydroxyethyl 27.159 

[(N-Acetyl-N-methyl)amino]carboxymethyl, anion 27.6 

(N-Acetyl-N-methylamino)methyl 27.7 

3-Acetylpyridine, conjugate acid 16.271 

Acetylserinamide radicals 27.207 

Acetyltrialanine radicals 27.208 

Acetyltriglycine radicals 27.209 

Acety ltrisarcosine radicals 27.210 

Acid Blue 62 anion 27. 143. 1 

Acridine 16.272, 26. 174 

Acridine, conjugate acid 12.98, 16.273 

Acridinium 12.98, 16.273 

Acridinium,3,6-diamino-IO-methyl- 26.212 

N1-(Acridinyl)-N+ -methylsulfonyl-2-
dimethylaminocyclohexa-2,5-diene-l',4' -diimine 
16.274 

Nl-(AcridinyI)~tr-methyIsulfonyl-2-methoxycyclohexa-
2,5-diene-l ',4' -diimine 16.275 

Acriflavine cation 26.212 

Acrylamide 12.99, 13.74, 16.276, 17.51,26.175, 27.9.1 
Acrylamide, 2-(2-furyl)-3-(5-nitro-2-furyl)-, (E)- 26.255 

Acrylamide, 2-(2-furyl)-3-(5-nitro-2-furyl)-, (Z)- 26.256 

Acrylamide, radical anion 27.8 

Acrylamide, radical anion, protonated 27.9 

Acrylate ion 1.46, 12.100, 13.75, 16.277, 27.40.1 

Acrylic acid 1.47, 12.101, 27.109.2, 27.37.4, 27.39.1, 
27.45.4, 27.52.1 

Acrylic acid, radical anion 27.10 

Adenine, conjugate acid 12.102, 13.76, 16.278 

Adenosine 16.279 

Adenosine, conjugate acid 12. 103, 13.77 

Adenosine, conjugate base 16.280 

Adenosine, 2'-deoxyl-, conjugate acid 12.119, 13.88, 
16.339 

Adenosine anion 16.280 

Adenosine monophosphate 26. 176 

Adenosine 5' -monophosphate 26. 176 

Adenosine negative ion 16.280 

5'-Adenylic acid 26.176 

Adriamycin, conjugate acid 26. 177 

Adriamycin, negative ion 26. 178 

Alanine anhydride, radical ion 27. 11 

. J3-Alanine radical 27.19 

p-Alauylhistiliinel:upper(II) l:urnplex 26.80 

Albumin, Bovine 26.402 

Albumin (serum) 13.157 

Alizarin Brilliant .sky Hlue K anion 27.143.1 

Alloxan 26. 179 

Allyl 6.17 

Ambramycin 16.558, 26.349 

~-Amido-~-superoxidooctakisamminedicobalt(nI) ion 
12.33, 13.23, 16.117, 26.60 

~-Amido-~-

superoxidotetrakis( ethylenediamine )dicobal t(III) ion 
12.32, 13.24, 16.116, 26.65 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 



1016 NETA, GRODKOWSKI, AND ROSS 

D-Amino acid oxidase 30.3.1 

a-Aminoalkyl radical from glutathione 27.12 

a-Aminoalkyl radical from S-methylglutathione 27.13 

a-Aminoalkyl radical from ophthalmic acid 27.14 

2-Amino-l-( aminomethy I )ethy I, conjugate diacid 27. 15 
l-Amino-4-anilino-9, 1 O-anthraquinone-2-s.11]fonate 10n 

27.143.1 

l-Aminoanthraquinone 16.281 

3-Amino-l ,2,4-benzotriazine-l ,4-dioxide 26. 180 

l-Aminobutyl 27.16 

Amino(carbamoyl)methyl 27.17 

3-Aminocarbonyl-l-methylpyridinium 16.446, 26.288 

4-Aminocarbonylpyridinioacetate ion 16.282 

3-(Aminocarbonyl)pyridinium 16.467 
4-(Aminocarbonyl)pyridinium 16.b30 

2-Amino-l-carboxyethyl 27. 19 

2-Amino-2-carboxyethyl 27.20 

2-Amino-2-carboxy-l-hydroxyethyl, anion 27.21 

Amino(carboxy)methyl, anion 25. 

2-Amino-2-carboxy-2-methylethyl 27.22 

3-Amino-7 -( dime thy lamino)-2-methy Iphenothiazinium 
12.199, 13.156, 16.578, 17.91, 27.123.1, 27.222.2, 
27.241.9 

2-Aminoethanethiol 16.334, 17.63 

2-Aminoethyl, conjugate acid 27.24 

l-Aminoethyl 27.23 
a-Amino-2-(formylamino )-y-oxobenzenebutanoic acid 

26.253 

l-Amino-4-hydroxyanthraquinone 16.283 

I-Amino-4-hydroxyanthraquinone, conjugate base 26.181 

2-Amino-l-hydroxyethyl conjugate monoacid 27.26 

2-Amino-4-hydroxypteridine-6-carboxylate 26.337 
8-( 4-Amino-l-methylbutylamino )-6-methoxyquinoline 

16.514, 26.335 

a-(Aminomethyl)-3.4-dihydroxybenzyl alcohol 21.43 
I-Amino-l-methylethyl 27.25 

2-Amino-2-methylpropyl, conjugate acid 27.27 

3-[ (4-Amino-2-methy 1-5-pyrimidinyl)methy 1]-5-(2-
hydroxyethy 1 )-4-methylthiazolium 16.573 

l-Amino-3-(methylthio )propyl, conjugate acid 27.29 
1~Amino-3-(methy1thio)propyl 27.28 

2-Amino-5-nitrothiazole 16.284 

4-Aminophenoxide ion 21.12 
4-Amiuuphenoxyl 17.52 

2-[ (3-Aminopropy I )amino ]ethaneperthiol, conjugate acid 
16.285 

2-[(3-Aminopropyl)amino]ethanethiol 16.286 

2-[(3-Aminopropyl)amino]ethanethiol, conjugate acid 
16.286 

2-Amino-4-pteridinone, c.:unjugale add 12.189, 16.517 

2-Amino-4-pteridinone, conjugate base 12.190, 13.144, 
16.518 
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2-Amino-4-pteridinone 12.188, 13.143, 16.516, 26.336 

4-Aminopyrimidine 16.287 

cis-Amminechlorobis( ethy lenediamine )cobalt(lII) ion 
12.21, 13.19, 16.78, 19.10 

Ammonia 23.6,27.10.4,27.32.2,27.33.2 

Ammonio(carbamoyl)methyl 27.18.1 
2-Ammonio-l-phosphatoethyl 27.30.1 

Ammonium ion 27.10.5,27.8.5 

Amsacrine, conjugate acid 16.433 

Aniline 9.4 

Aniline, N,N-dimethyl-4-nitroso- 12.130, 13.97, 16.364, 
26.231 

Aniline, 2-nitro- 16.471 

Aniline,3-nitro- 16.472 
Aniline,4-nitro- 10.473 

Anisole, 3,5-dinitro- 16.373 

Anisole,4-nitro- 13.127, 16.474, 26.306 

9,lO-Anthraquinone, l-amino- 16.281 

9,10-An thraquinone, l-amino-4-hydroxy- 16.283 

9,10-Anthraquinone, l-amino-4-hydroxy-, conjugate base 
26.181 

9,10-Anthraquinone, l,4-diamino- 16.342 

9,10-Anthraquinone, l,4-dihydroxy-, dianion 16.354 
9,10-Anthraquinone, 1,5-dihydroxy-, dianion 26.218 

9,10-Anthraquinone, 1,8-dihydroxy-, dianion 26.220 

9,10-Anthraquinone; 2,6-dihydroxy-, dianion 26.222 
9,10-Anthraquinone, l,4-dihydroxy-, monoanion 16.353 

9,10-Anthraquinone, 1,5-dihydroxy-, monoanion 26.219 

9,10-Anthraquinone, 1,8-dihydroxy-, monoanion 26.221 

9,10-Anthraquinone, l,4-dihydroxy- 16.352 

9,10-Anthraquinone, 2-hydroxy-, monoanion 26.264 
Q,10-Anthr:lC}ninone,1-hydroxy- 16.402 

9,10-Anthraquinone, 1,2,5,8-tetrahydroxy-, conjugate base 
21.49 

9,lO-Anthraquinone 16_~RR, ~7 41..~ 

9,10-Anthraquinone-2,6-disulfonate ion 16.289, 24.7, 25.5, 
26.183, 27.234.1, 27.41.4 

9,10-Anthraquinone-l,5-disulfonate ion 26.182 

9,10-Anthraquinone-l-sulfonate ion 26.184 

9,10-Anthraquinone-2-sulfonate ion 16.290, 23.10, 25.6, 
26.185,27.234.2,27.41.5, 30.4.3 

9,10-Anthraquinone-2-sulfonic acid, 1,4-dihydroxy-, ion 
21.17,26.223 

Aponeocarzinostatin 26.365 

Apo-riboftavin-binding protein 26.400 

Aqua(benzyl)bis( dimethylglyoximato )cobalt(III) 16.102, 
19.17, 26.56 

Aqua(benzy 1 )bis( dimethy 19l yoximato )cobal t(lII), pro­
tonated 16. 103, 19. 18 

Aquabis[ (2,3-butanedione dioximato)­
N,N']methylcobalt(III) 16.96, 19.11 
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Aquabis[ (2,3-butanedione dioximato( 1-»­

N,N']ethylcobalt(lII) 16.98, 19.13 

Aqua[N-[2-[bis(carboxymethyl)amino]ethyl]N-(2-
hydroxyethyl)glycinatocobaltate(II) ion 12.11 

Aquabis(dimethylglyoximato)ethylcobalt(llI) 16.98, 19.13 

Aquabis [dimethy 19lyoximato ]ethy lcobalt(lII). protonated 
16.99, 19.14 

Aquabis( dimethy 19lyoximato )methy lcobalt(III) 16.96, 
19.11 

Aquabis [dime thy 19lyoximato ]methy lcobalt(lII), protonated 
16.97, 19.12 

Aquabis(dimethylglyoximato)(l-methylethyl)cobalt(III) 
16.100, 19.15 

Aquabis[dimethylglyoximato)](I-methylethyl)cobalt(III), 
protonated 16.101, 19.16 

Aquabromobis( dimethylglyoximato )cobalt(III) 16. 105 

Aquachlorobis( dimethy 19l yoximato )cobalt(III) 16. 106, 
2.16 

cis-Aquachlorobis( ethylenediamine )cobalt(III) ion 12.20, 
13.16, 16.77, 19.9, 2.13 

Aqua(5,7,7, 12, 14, 14-hexamethyl-l,4,8, 1 1-
tetraazacyclotetradeca-4, Il-diene )hydroxycobalt(lll) 
ion 16.91 

Aqua-N-(hydroxyethyl)ethylenediamine­
triacetatocobaltate(II) ion 12. 11 

(Aqua )hydroxytetrakis( 1-methy Ipyridinium-4-
yl)porphinecobalt(III) ion 16.110 

Aqua(hydroxy )tetrakis( 1-methy Ipyridini um-4-
yl)porphinatomanganese(III) ion 16.191 

(Aqua)hydroxytetrakis( 4-
sulfonatophenyl)porphinatocobaltate(III) ion 16.108 

Aqua(hydroxy )tetrakis( 4-
sulfonatophenyl)porphinatomanganate(III) ion 
16.196 

(Aqua)hydroxy(2,3,9, 1 O-tetramethyl-l ,4,8, 11-
tetraazacyc1otetradeca-l ,3,8, 1 O-tetraene )cobalt(III) 
ion 16.87 

a-Aquamethyl( 1 ,4,8, 11-tetraazacyc1otetradecane )nickel(III) 
ion 1.36 

Aqua(1,4,8,11-tetraazacyc1otetradecane)cobalt(II) ion 1.3 

Arabinose radicals 27.211 

Arachidonate radicals 27.212 

Ascorbate ion 11.13.6, 12.104, 16.291, 21.13, 27.76.2 

Ascorbate oxidase 26.366 

Ascorbate radical anion 16.293 

Ascorbic acid 16.292 

Azide ion 16.200 

2,2'-Azinobis(3-ethylbenzothiazoline-6-sulfonale ion) 
11.13.7, 27.168.1, 27.254.1 

2,2' -Azinobis(3-ethylbenzothiazoline-6-su1 [onate) raclica1 
anion 1.48, 18.10, 2.35, 28.12, 3.10, 4.11, 5.11, 
6.1.7, 6.10.3, 6.11.4, 6.12.6, 6.13.4, 6.14.4, 6.6.5, 
6.7.3, 6.9.4, 7.10, 8.12 

Azirino[2',3':3,4]pyrrolo[1,2-a]indole-4,7-dione, 6-amino-
8-[[(aminocarbonyl)oxy Jmethyl]-l, la,2,8,8a,8b­
hexahydro-8a-methoxy-5-methyl- 26.297 

Azobenzene 12. 105, 16.294 

1, I' -Azobis(N,N-dimethy 1 fonnami de ) 16.295, 2£i. 186 

Azomycin 16.486. 26.319 
Azomycin, conjugate acid 26.320 

Azomycin, conjugate base 26.321 
Azurin 26.:367 

Basic Violet 10 26.346 

Benzaldehyde, 4-nitro-, oxime 13.129, 16.476, 26.308 

Benzaldehyde,4-nitro- 12.171, 13.128, 16.475, 26.307 

Benzaldehyde ketyl radical 30.27 

Benzamide,4-nitro- 12.172, 13.130, 16.477, 26.309 

Benzamide radical anion 30.2 

Benzenaminium, 4-[[4-( dimethy lamino )pheny 1]£ 4-
(dimethyliminio )-2,5-cyclohexadien-l­
ylidenc]methylJ-N-cthyl-N,N-dimcthyl- 30.4.12 

Benzene, l-chloro-4-nitro- 26.205, 27.222.7 

Benzene, l-cyano-3,5-dinHitro- 27.222.1 
Benz.tme, l-cyallo-4-uitru- 12.176, 13.135, 16.484, 26.316, 

27.222.1, 27.241.7 

Benzene, l,4-dicyano- 12. 124, 13.93, 16.350, 27.241.4 

Benzene, 1,3-dihydroxy-2-nitro- 16.356 

Benzene, 1,2-dinitro- 16.374 

Benzene, 1,3-dinitro- 16.375, 30.4.8 

Benzene, l,4-dinitro- 12.132, 13.98, 16.376, 26.234, 
30.4.9 

Benzene, hexaftuoro- 12.143, 13.108, 16.401 

Benzene, I-methoxy-3,:'5-dinitro- 16.373 

Benzene, I-methoxy-3-methyl-2-nitro- 16.447 

Benzene, I-methoxy-4-nitro- 13.127, 16.474, 26.306 

Benzene, I-methyl-2-nitro- 16.500 

Benzene, nitro- 12.173, 13.131, 15.13, 16.478, 19.31, 
24.12, 26.310, 27.104.4, 27.123.1, 27.141.3, 27.142.7, 
27.143.2, 27.144.2, 27.145.2, 27.146.2, 27.147.2, 
27.149.2, 27.164.5, 27.165.1, 27.95.5, 27.96.1, 
30.4.14 

Benzene, 1,2,4,5-tetracyano- 13. 148 

Benzenebutanoic acid, a-amino-2-(formylamino )-'Y-oxo-
26.253 

1,4 Benzenediamine, N,N,N',N' tetrornethyl 21.50, 

27.202.6 

1,2-Benzenediamine 21.45 

1,IJ-Benzenediamine 21.46 

Benzenediazonium,4-chloro- 12.114, 30.27.1 

Benzenediazonium,2-(dimethylamino)- 12.128 

Benzenediazonium,4-methoxy- 12.157, 16.432, 30.27.3 

Benzenediazonium,4-methyl- 12.159, 30.27.4 

Benzenediazonium ion, 4-nitro- 12.174, 30.27.5 

Benzene-l ,3-dicarboxy late ion, 2-nitro- 16.488 

l,4-Benzenedicarboxylate ion 16.513 

1 ,2-Benzenediol, 4-(2-aminoethyl)- 30.2. 1 
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1,2-Benzenediol, 4-(2-amino-1-hydroxyethyl)- 21.43 

1,3-Benzenediol, monoanion 21.36 

1,3-Benzenediol,2-nitro- 16.356 

l,4-Benzenediol 17.74,21.29 

1,2-Benzenediol monoanion 21.16 

l,4-Benzenediol monoanion 21.30, 27.135.1, 27.136.1, 
27.137.1, 27.138.1, 27.156.1, 27.167.1, 27.189.1, 
27. 199. 1, 27.202.4, 27.222. 1, 27.229.3, 27.232. 1, 
27.235.1, 27.250. 1 

l,4-Benzenedithiol, conjugate base 26.187 

l,4-Benzenedithiol 26.188 

Benzenesulfonamide,4-nitro- 12.175, 13.132, 16.479, 
26.311 

Benzenesulfonate ion, 4-nitro- 13.133, 16.480, 26.312 

Benzenesulfonic acid, 4-nitro-, methyl ester 12.162, 
13. 119, 16.448, 26.289 

Benzenethiol 28. 19 

Benzenethiol, 4-methoxy- 1.78 

1,2,4-Benzenetriol,5-(2-aminoethyl)- 21.34 

Benzoate ion, 2,4-dinitro- 16.377, 26.235 

Benzoate ion, 2,5-dinitro- 16.378, 26.236 

Benzoate ion, 3,4-dinitro- 16.379, 26.237, 30.4.10 

Benzoate ion, 3,5-dinitro- 16.380, 26.238 

Benzoate ion, 3-hydroxy-2-nitro- 16.406 

Benzoate ion, 3-methyl-2-nitro- 16.450 

Benzoate ion, 2-nitro- 16.481, 26.313 

Benzoate ion, 3-nitro- 16.482, 26.314, 30.4.15 

Benzoate ion, 4-nitro- 13.134, 16.483, 26.315 

Benzoate radical dianion 30.3 

Benzoic acid, 4-benzoyl-, ion(l-), radical ion(l-) 30.15 

Benzoic acid, 4-benzoyl-, ion(l-) 26.203,27.28.3 

Benzoic acid, 3,4,5-trihydroxy-, propyl ester 11.13.12 
BenzonitriJe, 3-chloro- 76.327 

Benzonitrile, 4-[[(1, 1-dimethy lethy I )imino ]methy 1]-
12.116, 13.86, 15.6 

Benzophenone 12. 106, 13.78, 16.296, 27. 11.2, 27. 140.2, 
27.236.2,27.82,27.82.1, 30.1.3 

Benzophenone, 4-carboxy-, conjugate base 26.203,27.28.3 

Benzophenone, 4-carboxy-, ketyl radical, conjugate base 
30.15 

Benzophenone, 4-carboxy-, radical dianion 30.15 

Benzophenone, 4-chloro-, ketyl radical 30.19 

Benzophenone,4-chloro- 27.82.2 

Benzophenone, 4,4' -dichloro-, ketyl radical 30.22 

Benzophenone, 4,4'-dichloro- 27.82.3 

Benzophenone, 4,4' -dimethoxy-, ketyl radical 30.23 

Benzophenone, 4,4' -dimethoxy- 27.82.4 
Benzophenone, 4-ftuoro-, ketyl radical 30.26 

Benzophenone,4-ftuoro- 27.82.5 

Benzophenone, 4-methoxy-, ketyl radical 30.32 

Benzophenone, 4-methoxy-, radical anion 30.32 

Benzophenone,4-methoxy- 27.82.6 
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Benzophenone, 4-methyl-, ketyl radical 30.34 

Benzophenone,4-methyl- 27.82.7 

Benzophenone,4-(trifiuoromethyl)- 27.82.9 

Benzophenone, 4-(triftuoromethyl)-, ketyl radical 30.37 

Benzophenone-4-carboxylate, radical anion -3D. 15 

Benzophenone-4-carboxylate ion 26.203, 27.28.3 

Benzophenone ketyl radical 30.4 

Benzophenone radical anion 30.4 

Renzo[g]pteridine-2.4-dione. 7.R-dimethyl- 26.276 

Benzo[g)pteridine-2,4-dione, 1,3,7 ,8-tetramethyl- 17.70, 
26.230 

Benzo[g]pteridine-2,4-dione,7,8,10-trimethyl- 13.114, 
16.425, 17.80, 25.13, 26.277, 27.130.3 

Benzo[g ]pteridine-2,4-dione, 1,7 ,8-trimethy 1- 26.284 

Renzo[g ]pteridine-2,4-dione, 3,7 ,8-trimethyl- 26.285 

Benzo[g)pteridinyl, 1,2,3,4,10, ?-hexahydro-7 ,8,10-
trimethyl-2,4-dioxo- 13.115, 16.426, 26.278 

I-Benzopyran-2-carboxylic acid, 3,4-dihydro-6-hydroxy-
2,5,7,8-tetramethyl-, ion(2-) 21.37 

[5,4 ,3-cde ] [1 ]Benzopyran -5,7 -dione, 2,3,7,8-
tetrahydroxy[l]benzopyrano-. conjugate base 21.27 

I-Benzopyran-4-one,2-(3,4-dihydroxyphenyl)-3,5,7-
trihydroxy-, conjugate base 21.47 

1-Benzopyran-3,5,7-triol,2-(3,4-dihydroxyphenyl)-3,4-
dihydro- (2R-trans)-, conjugate base 21.15 

I A-Benzoquinone, 2-tert-butyl- 26.200 

1A-Benzoquinone,2,3-dimethyl- 16.358 
1,4-Benzoquinone,2,5-dimethyl- 16.359, 27.41.6 

1,4-Benzoquinone,2,6-dimethyl- 16.360 

l,4-Benzoquinone, methyl- 16.436 

l,4-Benzoquinone, tetrachloro- 13. 147 

1,4-Benzoquinone, tetrafluoro- 12.192, 13.149, 16.559, 
26.350 

l,4-Benzoquinone, tetramethyl- 16.384 

1,4-Benzoquinone,2,3,5-trimethyl- 16.582 

1,4-Benzoquinone 1.49, 12.107, 13.79, 16.297, 23.11, 
24.8, 25.7, 26.189, 27.101.2, 27.127.6, 27.132.1, 
27.193.1, 27.197.1, 27.215.4, 27.231.1, 27.234.3, 
27.32.6, 27.84.2, 27.90.2 

2,1 ,3-Benzothiadiazole-4, 7 -dicarbonitrile 16.298 

6-Benzothiazolesulfonic acid, 2,2'-azinobis[3-ethyl-2,3-
dihydro-. ion(2-) 11.13.7. 27.168.1, 27.254.1 

Benzothiazolium-3-yl,3-ethyl-2-[3-ethyl-6-sulfo-2-
benzothiazolylidene, hydroxide, inner salt 1.48, 
18.10,2.35,28.12,3.10,4.11,5.11,6.1.7,6.10.3, 
6.11.4, 6.12.6, 6.13.4, 6.14.4, 6.6.5, 6.7.3, 6.9.4, 7.10, 

8.12 

1,2,4-Benzotriazine, 3-amino-, l,4-dioxide 26. 180 

4-Benzoylbenzoate ion 26.203,27.28.3 

3-Benzoyl-l-methylpyridinium 16.299 

3-Benzoyl-1-methylpyridinium ketyl radical 30.5 

4-Benzoyl-l-methylpyridinium ketyl radical 30.6 
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3-Benzoyl-1-methylpyridinium radical anion, protonated 
30.5 

2-Benzoylpyridine, conjugate acid 16.301 

3-Benzoyipyridine, conjugate acid 16.303 

4-Benzoylpyridine, conjugate acid 16.305 

2-Benzoylpyridine, electron adduct, protonated 30.7 

3-Benzoylpyridine, electron adduct, protonated 30.8 

4-Benzoylpyridine, electron adduct, protonated 30.9 

2-Benzoylpyridine 16.300 

3-Benzoy lpyridine 16.302 

4-Benzoylpyridine 16.304 
2-Benzoylpyridine ketyl radical 30.7 

3-Benzoylpyridine ketyl radical 30.8 

4-Benzoylpyridine ketyl radical 30.9 

Benzyl 28. 

Benzyl, 4-methyl . 29.7 

Benzyl alcohol, a-(aminomethyl)-3,4-dihydroxy- 21.43 

Benzylaquacobaloxime 16.102, 19.17,26.56 

Benzylbis[(2,3-butanedione dioximato(l-»-
N,N'] (pyridine )cobal tate(II!) 12.27, 16. 104 

Benzylbis( dimethylglyoximato )(pyridine )cobaltate(III) 
12.27, 16.104 

Benzylcopper(III) ion 28.6 
Benzyl viologen 13.91, 16.345, 26.213 

Biacetyl 12.108, 13.80, 15.5, 16.306,24.9, 27.163.3, 
27.62.1 

Bianthrone 16.307 

Bicarbonate ion 26.5,27.8.4 

Bicyclo[2.2.1]heptan-2-one,1,7,7-trimethyl- 26.201 

Biline-8,12-dipropanoate ion, 2,I7-dietheny]-
1, 10, 19,22,23,24-hexahydro-3,7,13,18-tetramethyl­
I,I9-dioxo- 26.190 

Bilirubin dianion 26. 190 

Biphenyl, 4,4'-bis[[2-( 4-nitrophenyl)-5-phenyl]-3-
tetrazolio-3,3'-dimethoxy- 26.304 

(2,2' -Bipyrazine )(2,2' -bipyridine )(2,2'­
bipyrimidine)ruthenium(II) ion 26.147 

(2,2' -Bipyrazine)bis(2,2' -bipyridine)rutbenium(II) ion 
26.143 

(2,2' -Bipyrazine )bis(2,2' -bipyrimidine )ruthenium(II) ion 
26.146 

2,2' -Bipyridine, conjugate acid 16.309, 26.191 

4,4'-Bipyridine, conjugate diacid 16.310 

2,2' -Bipyridine 12.109, 16.308, 26. 192 

(2,2' -Bipyridine)bis(2,2' -bipyrimidine)ruthenium(II) ion 
26.145 

2,2' -Bipyridinecobalt(II) ion 16. 17, 26. 15 
4,4'-Bipyridinium,1,l'-bis(carboxyethyl)- 26.193 

4,4'-Bipyridinium,I,I'-bis(4-cyanophenyJ)- 26.194 

4,4' -Bipyridinium, 1, I' -bis(2-hydroxyethyl)- 26. 195 

4,4' -B ipyri dini urn, 1,1' -bis( 4-sulfonatopropy 1)-, d i h yd ro x i de 
bis(inner salt) 16.312 

4,4' -Bipyridiniurn, 1 ,4-butanediylbis(1' -methyJ)- 26. 199 

4,4'-Bipyridinium,1,l'-dibenzyl- 13.91, 16.345,26.213 

4,4'-Bipyridinium,1,1'-dirnethyl- 12.129, 13.96, 16.361, 
17.68, 20.12, 26.227, 27.102.2, 27.130.1, 27.151.2, 
27.219.2,27.222.9,27.227.2,27.28.6,27.29.1,27.4.1, 
27.86.2, 27.92.7, 27.98.1, 27.99.2, 30.1.4, 3Q.17.2, 
30.19.2,30.21.1,30.22.2,30.23.2,30.24.1, 30.26.2, 
30.31.1,30.32.3,30.33.1,30.34.2,30.37.3,30.4.7 

2,2' -Bipyridinium, 4,4' -dimethyl-I, l'-tetramethylene-
16.370 

2,2'-Bipyridinium,4,4'-dimethyl-l,l'-trimethylene-
16.371, 26.233 

4,4'-Bipyridinium,1,1'-diphenyl- 26.240 

2,2' -Bipyridinium, 1,1' -ethylene- 16.388, 26.245 

2,2' -Bipyridinium, 1,1 '-ethylene-4,4'-dirnethyl- 16.389, 
26.246 

4,4' -Bipyridiniurn, 1,1"-[1,2-
phenylenebis(methylene)]bis[1' -methyl- 16.589 

4,4' -Bipyridinium, 1,1"-[1 ,3-
phenylenebis(methylene )]bis[l' -methyI- 16.590 

4,4'-Bipyridinium, 1,1"-[1,4-
phenylenebis(methylene)]bis[I' -methyl- 16.591 

4,4' -Bipyridinium, 1,3-propanediylbis(l'-methyl)- 16.515 

2,2' -Bipyridinium, radical cation 17.53 

4,4'-Bipyridinium, radical cation 17.54 

2,2' -Bipyridinium, I,I'-tetramethylene- 16.563, 26.351 

2,2' -Bipyridiniurn, 1,I'-trimethylene- 16.583, 26.360 

4,4' -Bipyridinium, 1,I'-o",xylylenebis- 16.592 

4,4' -Bipyridinium, 1,l'-[o-xylylenedi- 16.589 

4,4'-Bipyridinium,1,1-[m-xylylenedi- 16.590 

4,4'-Bipyridinium,I,I-[p-xylylenedi- 16.591 

2,2'-Bipyridinyl, conjugate acid 17.53 

4,4' -Bipyridinyl, conjugate acid 17.54 
Bis(2,2' -bipyrazine )(2,2' -bipyridine )ruthenium(II) ion 

26.150 

Bis(2,2' -bipyrazine )(2,2'-bipyrimidine )rutheniurn(II) ion 
26.149 

Bis(2,2'-bipyridine)([2,2'-bipyridin]-3-yl-C,N')iridium(III) 
ion 16.184 

Bis(2,2' -bipyridine )([2,2' -bipyridin]-3-yl-C,N')iridiurn(III) 
ion, conjugate monoacid 16. 185 

Bis(2,2' -bipyridine )(2,2' -bipyrimidine )rutheniurn(II) ion 
26.142 

Bis(2,2' -bipyridine )coba1t(II) ion 16. 19, 26. 16 

Bis(2,2' -bipyridine )dihydroxyrhodium(lII) ion 16.221 

Bis(2.2' -bipyridine)(dipyrido[3.2-a:2',3'-
c ]phenazine )ruthenium(II) ion 26. 151 

Bis(2,2' -bipyridine )rhodiumCII) ion 16.220 

N,N-Bisr2- rbis( carboxymethy l)amino]ethy 1]­
glycinatoferrate(III) ion 12.46, 26.95 

Bis[ (2,3-butanedione dioxirnato( 1-)-
N,N'] (pyridine)cobalt(II) 1.11 

1, I' -Bis( carboxyethyl)-4,4' -bipyridinium 26. 193 

1,1'-Bis(4-cyanophenyl)-4,4'-bipyridinium 26.194 
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l3is( I ,4-diaminoI1lHanC)CLl1ylcncdiaminccobalt(1l1) ion 

16.79 

1,4-Bis(N,N-dimethylamino)benzene 21.50, 27.202.6 

3,7-Bis(dimethylamino)phenothiazinium 12.160, 16.439, 
25. 14, 26.283 

Bis(4,4'-dimethyl-2,2'-bipyridine)cobalt(II) ion 16.20, 
26.19 

Bis( dimethylglyoximato )(pyridine )cobalt(II) 1.11 

Bis( ethy lenediamine)( 1 ,3-diaminopropane )cobalt(III) ion 
16.80 

Bis( ethylenediamine)( 1 ,4-diaminobutane )cobalt(III) ion 
16.81 

Bis(ethylenediamine)dichlorocobalt(III) ion 19.8, 27.123.6 

Bis(ethylenediamine)difluorocobalt(lII) ion 12.26, 13.20, 
16.76 

Bis( ethylenediamine )pyrazinecarboxy latocobalt(III) ion 
16.68, 26.51 

Bis(glycinato )methylcopper(III) ion 1.21 

2-[Bis(2-hydroxyethyl)amino ]-l-hydroxyethyl 27. 150 

1-[Bis(2-hydroxyethyl)amino ]-2-hydroxyethyl 27. 151 

1, I' -Bis(2-hydroxyethyl)-4,4'-bipyridinium 26. 195 

7 ,12-Bis(1-hydroxyethyl)-3,8, 13, 17-tetramethylporphine-
2,18-dipropanoic acid 12.142, 13.107 

7, 1 2-Bis(I-hydroxyethyl)-3,8,13,I 7-tetramethylporphine-
2, 18-dipropanoatozincate(II), dihydrogen 16.269 

7, 12-Bis( I-hydroxyethyl)-3,8, 13, 17-tetramethylporphine-
2, 18-dipropanoic acid 16.400, 26.260 

Bis(2-hydroxyethyl)trisulfide 26. 196 

Bis(hydroxy )tetrakis( I-methylpyridinium-4-
yl)porphinatomanganese(III) ion 16.192, 21.10 

Bis(hydroxy )tetrakis( 4-pyridy 1 )porphinatomanganate(III) 
ion 21.8 

Bis(hydroxy )tetrakis( 4-sulfonatopheny 1)­
porphinatomanganate(lII) ion 16. 197, 21.9 

Bis( I-methylimidazole )-a,a,a,B-tetrakis(N-
methy li~onicotinamidopheny I )porphinatoiron(III) ion 
12.54, 26.108 

Bismuth(lII) ion 12.5, 13.4, 16.6, 17.4, 26.4 

Bis(D-penicillamine )copper(II) 26.81 

3,3' -Bis(penicillamine )trisulfide 26. 197 

Bis(1,10-phenanthroline)copper(II) ion 27.92.2 

Bis( 1,1 O-phenanthroline )copper(l) ion 17.21 
(E)-1,2-Bis(4-pyridyl)ethene, conjugate diacid 16.311 

trans-l,2-Bis(4-pyridyl)ethene, conjugate diacid 16.311 

l,l'-Bis(3-sulfonatopropyl)-4,4'-bipyridinium 16.312 

Bleomycin-copper(II) complex 26.83 

Bleomycin-iron(III) complex 26.110 

Boric acid 27.10.2,27.8.3 

Brilliant Green cation 30.4.4 

Bromate ion 13.5 

Bromine 17.5 

2'-Bromoacetophenone ketyl radical 30.10 

2' -Bromoacetophenone radical anion 30.10 
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3' -Bromoacetophenone radical anion 30. 11 

4'-Bromoacetophenone radical anion 30.12 

4-Bromobenzaldehyde radical anion 30.13 

4-Bromobenzophenone radical anion 30.14 

cis-Bromobis( ethylenediamine )ftuorocobalt(lH) ion 12.22, 
13.15, 16.73, 19.7 

1-Bromo-I-chI oro-2,2,2-trift uoroethane 16.313 

6-Bromo-6-deoxyascorbate ion 16.314 

2-Bromo-l,2-difluoroethyl 11.1 

2-Bromoethyl 11.2 

l-(1-Bromoethyl)ethyl 11.5 

1-(2-Bromoethy 1)-4-ni trobenzene 16.491 

Bromomethyl 7. 

1-(Bromomethyl)ethyl 11.3 

1-(Bromomethyl)propy111.1 

2-Bromo-l-methylpropyl 11.5 

2-Bromo-5-nitrothiazole 16.315 

N-Bromosuccillimide 16.316, 17.55 

Bromotrifluoromethane 16.317 

5-Bromouracil 16.318, 26.198 
1,3-Butadiene 1.50, 9.5 

2,3-Butanediol, l,4-dimercapto-, threo-, monoanion 21.26 

2,3-Butanediol, 1,4-dimercapto-, threo- 12.133, 13.100, 
16.383, 17.71, 20.13, 26.242, 27.125.1, 27.126.1, 
27.211.1, 27.213.1, 27.214.1, 27.215.5, 27.217.1, 
27.220.1, 27.221.1, 27.222.1, 27.229.1, 27.230.1, 
27.240.1, 27.241.5, 27.86.3, 27.87.1, 27.88.1, 27.94.1 

2,3-Butanedione 12.108, 13.80, 15.5, 16.306, 24.9, 
27.163.3, 27.62.1 

2,3-Butanedione radical anion 27.161 

1,4-Butanediy lbis( I' -methy 1-4,4' -bipyridinium) 26. 199 

tert-Butanol 11.27.4 

I-Butene 1.51, 9.6 

2-Butenoic acid, 3-methyl- 12.127, 13.95, 16.357 

2-Butenoic acid 1.55, 12.115, 13.85, 16.332, 19.30, 
27.109.3, 27.181.1 

Butyl, 1,2-dihydroxy- 27.84 

Butyl, I-formyl-4-hydroxy- 27.136 

Butyl,4-hydroxy-2-oxo- 27.167 

Butyl, 1-(methylthio)- 27.194 

I-Butyl 6.1 

tert-Butyl 6.2 

tert-Butyl alcohol 11.27.4 

2-tert-Butyl-l,4-benzenediol dianion 21.14 

2-tert-B uty 1-1 ,4-benzoquinone 26.200 

1,l'-Butylene-2,2'-bipyridinium 16.563,26.351 

2-tert-Butylhydroquinone dianion 21.14 

4-(tert-Butyl)phenoxyl 17.56 

N-tert-Butyl-a-phenylnitrone 12.185, 13.142, 15.16, 
16.511, 26.333 

Butyltrimethylammonium radical 27.134 

2-Butyne-l,4-diol 27.93.2 
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C.l. 45170 26.346 

C.I. 60710 16.283 

C.I.75480 16.405, 23.12, 25.10, 26.269, 27.234.4, 27.41.7 

Cadmium(II) ion 12.7,· 13.7, 16.10, 17.8, 20.2, 26.8, 
27.92.1 

Cadmium(l) ions 12.6, 13.6, 16.9, 17.6,26.7 

Cadmium dimer dication 17.7 

Camphor 26.201 

Carbamoyl 27.31 

l-Carbamoyl-l-hydroxyethyl 21.32 

Carbamoyl(hydroxy)methyl, anion 27.34 

Carbonate radical ion 26.6 

Carbon dioxide radical anion 26. 

Carbon monoxide 1.2 

Carbon sixtY-l'-cyclodextrin complex 12.136, 13.103, 
16.394 

Carbon tetrachloride 12.110, 16.319, 19.29, 26.202, 
27.241.3 

Carbon trioxide ion( 1-) 26.6 

3-Carboxamido-2,2,5 ,5-tetramethy lpyrrolidin-l-y loxy 
1.52, 12.111, 13.81, 14.12, 16.320, 17.57, 27.222.5, 
5.12 

3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-l-yloxy 
1.53, 12.112, 13.82, 14.11, 16.321, 17.58,27.222.6, 
5.13 

4-Carboxybenzophenone, anion 26.203, 27.28.3 

4-Carboxybenzophenone, conjugate base 26.203, 27.28.3 

4-Carboxybenzophenone, radical dianion 30.15 

4-Carboxybenzophenone ketyl radical, conjugate base 
30.15 

Carboxy(carboxymethylamino)methyI, dianion 27.35 

4-Carboxy-2,6-dimethoxyphenoxyl, anion 17.59 
2-Carboxy-2,2-dimethylethyl, anion 27.47.2, 27.48 

2-Carboxy-2,2-dimethylethyl 27.47 

l-Carboxyethenyl(I-) 27.36 

l-Carboxyethyl 27.37 

2-Carboxyethyl 27.39 

l-Carboxyethy I( 1-) ion 27,38 

l-Carboxy-l-hydroxyethyl, anion 24. 

l-Carboxy-2-hydroxyethyl, anion 27.40 

l-Carboxy-l-hydroxyethyl. dianion 24. 

l-Carboxy-l-hydroxyethyl 24. 

2-Carboxy-2-hydroxy-l-( 4-hydroxypheny l)ethy 1, anion 
29.1 

Carboxy(hydroxy )methy I 23. 

Carboxy(hydroxy)methyl, anion 23. 

Carboxy(hydroxy)methyl, dianion 1':3 

2-Carboxy-l-hydroxy-l-methylethyl, dianion 27.41 

2-Carboxy-2-hydroxy-2-methylethyl, anion 27.42 

l-Carboxy-2-hydroxypropyl, anion 27.43 

2-Carboxy-2-hydroxypropyl anion 27.42 

Carboxyl 2.1, 26. 

Carboxylato(2-
hydroxyethy lethy lenediaminetriacetato )ferrate(III) 
ion 26.94 

Carboxylato(nitrilotriacetato )ferrate(III) ion 26.91 

[I-Carboxy -2-[2-mercaptoimidazol-
4(5)yl]ethyl]trimethylammonium ion 1.62 

4-[(Carboxymethoxy)carbonyl]pyridine, anion 16.323 

Carboxymethyl 22. 

Carboxymethyl, anion 22. 

Carboxy(methylamino)methyl, anion 27.44 

Carboxymethy1cytochrome C 13.161, 26.373, 27.65.4, 
30.3.3 

I-Carboxy-I-methylethyl 27.45 

I-Carboxy-l-methylethyl ion(l-) 27.46 

l-Carboxymethylimidazolium 16.322 

2-Carboxy-2-methylpropyl 27.47 

Carboxymethyl 4-pyridinecarboxylate, anion 16.323 

2-Carboxy-l-methylpyridinium 26,204 

3-Carboxy-l-methylpyridinium 16.324 

4-Carboxy-l-methylpyridinium 12.113, 13.83, 16.325 

2-Carboxy-5-oxopyrrolidinyl, conjugate base 27.49 

Carboxypeptidase A 26.368 

9-(2-Carboxypheny 1)-3,6-bis( diethy lamino )xanthy lium 
chloride 26.346 

N- [9-(2-Carboxypheny I )-6-( diethylamino )xanthen-3-
ylidene]-N-ethylethanaminium chloride 26.346 

l-Carboxypropyl 27.50 

2-Carboxypropyl 27.52 

l-Carboxypropyl(1-) ion 27.51 

2-Carboxy-2,5,7,8-tetramethyl-6-chromanoxy 17.60 

l-Carboxyvinyl(1-) 27.36 

Catechin, conjugate base 21.15 

Catechol monoanion 21.16 

Ceruloplasmin 26.369 

Chloral hydrate 16.326 

Chloranil 13.147 

Chloroacetic acid 1.54 

4'-~hloroacetophenone ketyl radical 30. 17 

2' -ChI oro acetophenone radical anion 30. 16 

4' -Chloroacetophenone radical anion, pr9tonated 30. 17 

.tI' -Chloroacetophenone radical anion 30. 17 

4-Chlorobenzenediazonium cation 12.114, 30.27.1 

4-Chlorobenzoate radical anion 30. 18 

3-Chlorobenzonitrile 16.327 

4-Chlorobenzophenone 27.82.2 

4-Chlorobenzophenone ketyl radical 30. 19 

4-Chlorobenzophenone radical anion, protonated 30. 19 

4-Chlorobenzyl 29.2 

Chlorobis[ (2,3-butanedione dioximato( 1-»-
N,N'] (pyridine)cobaltate(III) 26.55 

Chlorobis(dimethylglyoximato )(pyridine )cobaltate(III) 
26.55 
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Ch\oro17, \ 2-diethenyl-3,8,1 3,1 7-tctramcthylporphine-2,18-
dipropanato(4~), dihydrogen, ferrate(2-) 13.34 

l-Chloro-2,2-difluoro-2-methoxyethyl 27.53 

2-Chloro-1 O-dimethy laminopropy Iphenothiazine, conjugate 
acid 17.(J1 

2-Chloroethenyl 11.14 

l-Chloroethyl 11.7 

2-Chloroethyl 11.8 

l-(1-Chloroethyl)ethyl 11.9 

Chloroform "16.328 

Chloromcthyl D. 

3' -(Chloromethyl)acetophenone radical anion 30.20 

2-(Chloromethylene )-1 ,3-dioxolane radical cation 27.55 

l-(Chloromethyl)ethyl 11.10 

I-(Chloromethyl)-l-methylethyl 11.11 

l-(Chloromethyl)propyl 11.12 
2 Chioro Imethylpropyl 11.0 

I-ChI oro-2-nitrobenzene 13.84, 16.329 

l-Chloro-4-nitrobenzene 26.205, 27.222.7 

l-Chloro-2-oxoethyl 27.54 

Chloropentaammineruthenium(lII) ion 12.81, 13.60, 
16.235, 19.25, 22.18, 27.123.1 

Chlorovrotoferrihaem IX 13.34 
3-Chloropyridine, conjugate acid 16.330 

4-Chloropyridine, conjugate acid 16,331 

3-Chloropyridinium 16.330 

4-Chloropyridinium 16.331 

l-Chloro-2,2,2-trifluoroethyl 11.13 

2-Chloroviny 1 11. 14 

Chlorpromazine, conjugate acid 17.61 

Chromate(VI) ion 16. 150 

Chromi urn (II) 26.67 

Chromiurn(II) ion 1,16, 12.34, 13.26, 14.2, 16.120, 17.17, 
18.3, 19.19,2.20,20.6,21.4,22.6, 23.3, 24.2, 
27.123.7, 27.139.2, 27.158.2, 27.166.2, 27.200.1, 
27,27.1,27.31.2,27.37.2,27.45.2,27.47.3,27.59.1, 
27.61.1,27.75.2,27.95.2,28.3,3.4,5.2, 7.3,8.2 

Chromium(II) tris(2,2'-bipyddine) 2.22 
Chromium (Ill) 26.68 

Chromium(III) ion 16. 125 

Chromium(III), tris(1,IO-phenanthroline-N1,NlO)- 16.137 

Chromium(III) mesoporphyrin 16. 149, 17. 18 

Cleland's Reagent 12,133, 13,100, 16.383, 17.71, 20.13, 
26.242, 27.125.1, 27.126.1,27.211.1, 27.213.1, 
27.214.1, 27.215.5, 27.217.1, 27.220.1, 27.221.1, 
27.222.1, 27:229.1, 27.230.1, 27.240.1, 27.241.5, 
27.86.3, 27.87.1, 27.88.1, 27.94.1 

Cob(III)alamin 26.57 

Cob(II)alamin 1.14, 17.16, 18.2, 2.4, 20.4, 26.24, 28.2, 
3.3, 7.2, 8. 1 

Cobalt(II), bis(4,4'-dimethyl,2,2' -bipyridine) 16.20, 26.19 
Cobalt(IJ), 4,4' -dimethyl-2,Z' -bipyriCline 16.18, 26.18 
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Coball(11),S,7,7,12,14,14-hexamethyl-l,4,8,11-
tetraazacyc1otetradeca-4,11-diene 1.6, 12.9, 13.8, 
16. 14, 17. 13, 20.3, 26. 13, 27.249. 1, 27.26. 1 

Coba1t(JI),5,7,7,12,12,14-hexamethyl-l,4,8,11-
tetraazacyc1ot~tradeca-4, 14-diene 16. 16, 26. 14 

Cobalt(II), hydroxytetrakis( IJsulfonatophenyl)porphyrin 
16.24 

Cobalt(II),2,3,9,10-tetramethyl-l,4,8,11-
tetraazacyclotetradeca-l,3,8,lO-tetraene 1.5, 16.13, 
26.11 

Cobalt(II), tris(4,4'-dimethyl-2,2'-bipyridine) 16.22,26.20 

Cobalt(III), dichIoro-5,?,? ,12,14,14-hexamethyl-l,4,8,11-
tetraazacyc1otetradeca-4,11-diene 16.89, 26.54 

Cobalt(III), 5,7,7,12,14,14-hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-diene 26.53 

Cobalt(III), 2,3,9,1 O-tetramethyl-l ,4,8, 1 i­
tetraazacyclotetradeca-l ,3,8, lO-tetraene 16.88, 26.52 

Cobal t(III) aqua(h ydrox y )tetrakis( 4-
sufonatophenyl)porphyrin 16.108 

Coba1t(Ill) aqua(hydroxy )tetrakis( I-methylpyridinium-4-
y 1 )porphyrin 16. 110 

Cobalt(llI) dihydroxytetrakis( 4-sulfonatophenyl)porphyrin 
16.107 

Cobalt(In) dihydroxytetrakis(l-methylpyridinium-4-
yl)porphyrin 16.109 

Cobalt(Ill) dihydroxytetrakis[ 4-(N,N,N-
trimethylammonio)phenyl]porphyrin 16.111 

Cobalt(III) tris(2,2' -bipyridine) 12.28, 16. 112, 26.50 

Cobalt(III) tris(1,lO-phenanthroline) 12.29, 13.21, 16.113 

Coba1t(II) 2,2' -bipyridine 16. 17, 26.15 

CobaJt(II) bis(2,2'-bipyridine) 16.19, 26.16 

Cobalt(II) dihydroxytetrakis( 4-sulfonatophenyl)porphyrin 
21.3 

Cobalt(II) ion 12.8, 16.11, 17.11,26.10 

Coba1t(II) 5,10,15 ,20-tetrakis( 4-sulfonatopheny l)porphyrin 
1.13, 12.12, 16.23, 4.1 

Cobalt(II) tris(2,2'-bipyridine) 16.21,26.17 
Cobaltate(II), [phthalocyaninetetrasulfonato- 1.12, 14.1, 

17.15, 26.21, 27.158.1, 27.166.1 

Copper(II), ~-alanylhistidine complex 26.80 

Copper(II), glycylhistidine complex 26.79 
Copper(II),2,2,4,11,11,13-hexamethyI-l,5,10,14-

tetraazacyc1ooctadecaA,13-diene 26.74 

Copper(II), 5,7,7,12,14, 14-hexamethyl-l,4,8,1 1-
tetraazacyc1otetradeca~4,11-diene 12.39, 13.30, 
16.154,26.73 

Copper(II), 5,7,7,12,14, 14-hexamethyl-l,4,8,11-
tetrnnzncyclotetrndecune 26.72 

Copper(II), histidine complex 26.78 

Copper(II), 1,4,8J I-tetraazacyclotetradecane 26.71 

Copper(II) glutathione disulfide 26.82 

Copper(II) gIycylglycylglycylglycine 12.41, 17.24,22.10, 
26.77, 27. 170. 1 
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Copper(lI} ion 1.19, 10.2, 11.20.1, 12.38, 13.29, 14.5, 
16.152, 17.22, 22.8,26.70, 27.123.8, 27.148.1, 
27.E2.E1 27.SS.:?, 27.47.5. 27,73.1, 2[15, 9.Q? 9, 

29.6.2, 29.7.2, 4.3 

Copper(II) tetraglycine 12.41, 17.24, 22.10, 26.77, 
27.170.1 

Copper(II) 5,1 O,15,20-tetrakis( 4-
sulfonatophellyl)porphyrill 16.155 

Copper(II) tetrasulfophthalocyanine 26.75 
Coppcr(II) triglycine 17.23, 22.9, 26]6 

Copper(I) ion 1.18, 12.37, 14.3, 16.151, 17.19,26.69, 
27.115.2, 27.15.2, 27. 19.1, 27.22.1, 27.24.1, 27.27.2, 
27.47.4. 27.83.1 

Copper(I) iOIl, complex with cyc\ohexene 27. 148.2 

Copper(I) ion, complex with ethylene 14.4, 17.20 

Copper oxidase j 7.97, 26,390 

CUUlIli.ulu, G,7-Jlhydroxy-, cQnjugoteo buse 21.20 

Coumarin, 7-hydroxy-, conjugate base 21.32 

Crotonamide, radical anion 27.56 

Crotonic acid 1.55, 12.115, 13.85, 16.332, 19.30, 
27.109.3, 27.181.1 

Crotonic acid, radical anion 27.57 

18~Crown-6 radical 27.58 

Crystal Violet cation 16.333, 25.8, 26.206, 30.4.5 

CU,Zn-Erythrocuprein 26.405 

Cyanoacetic acid 1.56 

4' -Cyano3cetophenone ketyl radical 30.21 

4' -Cyanoacetophenone radical anion, protonated 30.21 

4-Cyanobenzenediazonium ion 30.27.2 

4-Cyanobenzyl 29.3 

Cy anoco b(lII)alami n 26.58 

l-Cyanoetbyl 27.59 

Cyanomethyl 27.60 

!-Cyano-l-mettlylethyl 2/.61 

4-CyanopbenoxyI. 17.82 

4-Cyanophenyl-N-tert-butylnitrone 12.116, 13.86, 15.6 

2,5-Cyclohexadiene-l ,4-dione, 2-(3,7,11,15,19,23-
hexamethyl-2,6,1 0,1 4, 18,22-telracOsahexaenyJ)-5,6-
dimelhoxy-3-methyl-, (all-E)- 16.587 

2,5-Cyclohexadien-l-one,2,6-dichIQro-4-[-(4-
tlydroxyphenyl)imillO]-, conjugal~ 1m,,, 12.123, 

16.348,25.9,26.215 

2,5-Cyclobexadien-l-one, 4-[(4-hydroxypheny l)iminoj-, 
conjugate base 12.148, 16.412,26.274 

Cyc!ohexene-copper(II) complex 27.148.2 

Cyclohexenyl 6.3 

Cyclohexyl 6,4 
Cyc\ohexyl, 1.2-dlhyctroxy- "I.lit! 

Cyclohexyl, 1,2,3,4,5,6-hexahydroxy- 27.227 

Cyclohexyl, 3.4,5-tribydroxy-2-oxo- 27.250 

Cyclohexylammonium ion 27.8.8 

(Cyc!ohexyl)hydroxymethyl 27.62 

Cyclomycin 16.558,26.349 

Cyc10pcntenyl 6.5 

CyclopentyJ 5. 
Cydopcntyl iodide 18.41 B 

Cystamine 26.207,27.11.3,27.140.3 

Cysteamine 16.334, 17.63 

Cysteamine, conjugate acid 12.117, 13.87,27.104.1, 
27.142.3, 27.164.4, 27.202.3, 27.222.8, 27.85.1, 28.13 

Cysteine 1.57,12.118,16.335,17.64,27.11.4,27.127.7, 
27.140.4,27.20.1,27.236.3,27.28.4,28.14 

L-Cyst\Oiuylglyd",o di.ulfidc 27./28.5 

L-Cystinylbisglycinc 27.28.5 

Cytochrome C 12.200, 13.159, 16.593, 17.96,24.13, 
. 26.370,27,127.9, 27.130.4, 27.140,9, 27.28.12, 

27.65.3, 27.71.4, 27.89.3, 27.92.10, 30,1.6, 30.3.2 

Cytochrome C3 13.158, 26.375 

Cytochrome C, acetylated 13.160, 26.372 

Cytochrome C, carboxymelhylaled (3. {(j/, 26.:373, 

27.65.4, 30.3.3 

Cytochrome C, ferri-, ruthenium(III) modified 26.371 

Cytochrome C, ruthcnium(lll)-modified 26.371 

Cytochrome C, succinylated 13.162, 26.374 

Cytochrome P-450 26.376 

Cytochrome b 26.384 

Cytochrome b2 26.384 

Cytochrome c 551, ruthenium(lli)-modified 26.378 

Cytochrome c 551 26.377 

Cytochrome m 26.376 

DL-DOPA 21.24 

Daunomycin 26.208 

Daunorubicin 26.208 

Daul1orubicin, ap~-riboflavin binding protein complex 
28.379 

Daunorubicin-DNA complex 26.380 

5-Deazalumi !lavin, protonate.d 16.336, 26.209 

5-Deazalnmiflavin 16,337, 26.210 

5-Deazalumiflavin anion 16.338, 26.211 

Decaammin"bis(2,2' -bipyridine )bis[)l-
(cyano))]triruthenium(lIl),(II),(UI) ion 17.43,26.156 

Decakis(cyano )-ll-superoxidodicobaltate(11I) ion 12.31, 
13.25, 16.115,26.59 

],4,5,7,7,8,11,12, 14,14-Dccamethyl-l,4.8,J 1-
tetraazacyclotetradecanenickel(Il) ion 26.134 

2' -Deoxyadellosille, conjugate acid 12. j 19, 13.88, 16.339 

2-Deoxyglucose radicals 27.214 

2' -Deoxyguanosine, conjugate acid 12.120, 13.89, 18.340 

Deoxyribonucleic acid 1.95, 18.594,26.381 

Deuterohcme 1.23, 10.3, 1/.13.1, 16.160, 8.4, 9.1 
Dcuterohemin 1.27, 10.4, 11.13.3, 11,26.1, 16.168, 9.2 

Deu!CToporphyrin, dimethyl ester i.58, 16.341 

Diacetyl 12.10B, 13.80, 15.5, 16.306,24.9,27.163.3, 
27.62.1 

Diamide 16.295, 26.186 
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Diamide, radical anion 27.63 

1,4-Diaminoanthraquinone 16.342 

1,2-Diaminobenzene 21.45 

1,4-Diaminobenzene 21.46 

3,7-Diamino-2,S-dimethyl-5-phenylphenazinium 16.557, 
25.20, 27. 162. 1 

3,6-Diamino-l0-methylacridinium 26.212 

3,7-Diaminophenothiazinium 12.197, 13.154, 16.576, 
17.90, 25.21, 27.123.1, 27.159.1, 27.162.2, 27.222.2, 
27.241.8 

3,7-Diamino-5-phenylphenazinium 12.184, 16.510, 25.18 

Diaqua(5,7,7, 12,14, 14-hexamethyl-l ,4,S, 11-
tetraazacyc1otetradeca-4, II-diene )cobalt(III) ion 
16.92 

Diaqua(5,7,7,12,14,14-hexamethyl-l,4,S,II-
tctraazacyclotctradcca-4, Il-dicnc )coba1t(II) ion 

21.2,22.3 

cis-Diaqua(nitrilotriacetato)chromate(II) ion 12.36, 13.27, 
16.123 

cis-Diaqua(nitrilotriacetato)copper(II) ion 1.20, 12.40, 
13.31, 16.153 

Diaqua( 1 ,4,8, Il-tetraazacyclotetradecane )coba1t(II) ion 

2.2 

1,4-Diazabicyc1o[2.2.2]octane radical cation 30.32.2, 
30.37.2,30.4.6 

1,6-Diazabicyc1o[4.4.4]tetradecane radical cation 1.59, 
12.121, 13.90, 16.343, 17.65 

1,5-Diazabicyc1o[3.3.3]undecane radical cation 17.66 

1,4-Diazanaphthalene, conjugate monoacid 16.555 

1,4-Diazanaphthalene 13.146, 16.554 

4,5-Diazaphenanthrene 12.183, 13.141, 16.508 

Diazene, diphenyl- 12.105, 16.294 

9-Diazofiuorene 16.344 

1,I'-DibenzyI-4,4'-bipyridinium 13.91, 16.345, 26.213 

Dibromobis( dimethy Iglyoximato )cobaltate(III) ion 2. 17 

trans-Dibromobis( ethy lenediamine )cobalt(III) ion 12.23, 
13.14, 16.72, 19.6, 27.123.5 

1,2-Dibromoethyl 11.15 

Dibromomethyl 11.16 

3,5-Dibromo-4-nitrosobenzenesulfonate ion 1.60, 12.122, 
13.92, 16.346, 26.214 

1,2-Dicarboxy-I,2-dihydroxyethyl, dianion 27.65 

1 ,2-Dicarboxy-l ,2-dihydroxyethyl 27.64 

1,2-Dicarboxyethyl, dianion 27.67 

1,2-DicarboxyethyI 27.66 

1 ,2-Dicarboxy-2-hydroxyethenyl(2-) 27.68 

I ,2-Dicarboxy-l-hydroxyethyl, ion(2-) 27.71 

1,2-Dicarboxy-2-hydroxyethyl, ion(2-) 27.73 

I ,2-Dicarboxy-l-hydroxyethyl, monoanion 27.70 

1,2-Dicarboxy-l-hydroxyethyl, trianion 27.72 

1,2-Dicarboxy-l-hydroxyethyl 27.69 

Dicarboxy(hydroxy)methyl, trianion 27.74 

1,2-Dicarboxy-2-hydroxyvinyl, dianion 27.68 
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Dicarboxymethyl 27.75 

Dicarboxymethyl dianion 27.76 

4,4' -Dichlorobenzophenone 27.82.3 

4,4' -Dichlorobenzophenone ketyl radical 30.22 

4,4' -Dichlorobenzophenone radical anion, protonated 
30.22 

Dichlorobis(dimethylglyoximato)cobaltate(lII) ion 2.18 

cis-Dichlorobis( ethy lenediamine )cobalt(III) ion 12.25, 
13.18, 16.75, 2.15 

trans-Dichlorobis( ethylenediamine )cobalt(III) ion 12.24, 
13.17, 16.74, 2.14 

Dichlorobis( ethy lenediamine )platinum(IV) ion 12.74, 
16.218 

Dichloro(cyano)methyl 27.77 

1,2-Dichloroethenyl 11.22 

l,l-Dichloroethyl 11.17 

1,2-Dichloroethy 1 11. 18 

Dichlorofiuoromethyl 11.19 

Dichloro(5,7,7,12,14,14-hexamethyl-I,4,S,ll-
tetraazacyc1otetradeca-4, II-diene )cobalt(llI) ion 
16.89,26.54 

4,5-Dichloroimidazole, conjugate acid 16.347 

4,5-Dichloroimidazolium 16.347 

2,6-Dichloroindophenolate ion 12.123, 16.348, 25.9, 
26.215 

Dichloromethane 16.349 

Dichloromethyl 11.20' 

1,I-Dichloro-2-oxoethyl 27.78 

1 ,2-Dichloro-l ,2,2-trifiuoroethyl 11.21 

Dichromate(VI) ion 22.7 

l,4-Dicyanobenzene 12.124, 13.93, 16.350, 27.241.4 

Dicyano-a,a,a,~-tetrakis(N-

methy lisonicotinamidopheny I )porphinatoiron(III) ion 
12.53, 26.107 

Dicyanotetrakis(l-methylpyridinium-4-yl)porphineiron(lII) 
ion 12.51, 26.99 

Dicyclohexano-IS-crown-6 radical 27.79 

L-Dicysteinylglycine 27.28.5 

2,17 -Dietheny 1-1,10,19 ,22,23,24-hexahydro-3, 7,13, IS­
tetramethyl-I, 19-dioxobiline-S, 12-dipropanoate ion 
26.190 

7, 12-Diethenyl-3,S,13, 17-tetramethylporphine-2, IS­
dipropanoatoferrate(II), dihydrogen 12.42, 13.32, 
14.6, 16.159, 26.87, 27.158.3 

1,I-Diethoxyethene radical cation 27.80 

l-[(Diethoxy)methoxy]ethyl 27.81 

2-(Diethylamino )ethyl, conjugate acid 27.83 

1-(Diethylamino)ethyl 27.82 

N-[4-[[4--(Diethylamino)phenyl]phenylmethylene]-2,5-
cyclohexadien-l-ylidene ]-N-_ethylethanaminium 
30.4.4 

Diethylammonium ion 27.8.9 
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Diethylenetriaminepentaacetatoferrate(I1I) ion 12.46, 
26.95 

Diethy lenetriaminepentaacetato(hydrox y )ferrate(III) ion 
26.96 

Diethyl ether 10.8 

Diethyl ketone 1.89 

7, 12-Diethyl-3,8, 13, 17-tetramethylporphine-2, 1 8-
dipropanoatochromate(III), dihydrogen 16.149, 
17.18 

1,3-Diethylthiourea 16.351, 26.216 

I,3-Diethyl-2-thiourea 16.351, 26.216 

N,N'-Diethylthiourea 16.351,26.216 

(Jl-Difluoroacetato )bis(Jl-hydroxo )bis[ triamminecobalt(I1I)] 
ion 26.62 

7 ,8-Dihydro-2,1 2-dimethyldipyrido[1 ,2-a:2', I' -c]­
[lA]diazepinediium 16.371, 26.233 

6,7-Dihydro-2,11-dimethyldipyrido[1,2-a:2',l'­
c]pyrazinediium 16.389, 26.246 

4,5-Dihydro-4,5-dioxopyrrolo[2,3-j]quinoline-2, 7 ,9-
tricarboxylic acid 26.281 

7 ,8-Dihydrodipyrido[1 ,2-a:2', l'-c] [1 ,4]diazepinediium 
16.583, 26.360 

6,7-Dihydrodipyrido[I,2-a:2',I'-c]pyrazinediium 16.388, 
26.245 

Dihydrogen phosphate ion 27.10.8, 27.203.1, 27.63.1, 
27.8.6 

Dihydrolipoamide 26.217 

6,7 -Dihydro-2,3, 1 0, 11-tetramethyldipyrido[1 ,2-a:2', I' -c]­
pyrazinediium 16.564, 26.352 

7,8-Dihydro-2,3,11,12-tetramethyldipyrido[1,2-a:2', l' '-c]-
[1,4]diazepinediium 16.570, 26.355 

1 A-Dihydroxyanthraquinone 16.352 
1 ,4-Dlhydroxy-9, lO-anthraquinone, monoanion 76.3b3 

1 ,5-Dihydroxy-9, IO-anthraquinone mono anion 26.219 

1,8-Dihydroxy-9,lO-anthraquinone monoanion 26.221 
1,4-Dihydroxy-9,lO-anthraquinone dianion 16.354 

1,5-Dihydroxy-9,10-anthraquinone dianion 26.218 

1,8-Dihydroxy-9,IO-anthraquinone dianion 26.220 

2,6-Dihydroxy-9,10-anthraquinone dianion 26.222 

1 A-Dihydroxy-9, 10-anthraquinone-2-sulfonate ion 21; 17, 
26.223 

1,4-Dihydroxy-9,IO-anthraquinone-6-sulfonate ion 21.18 

lA-Dihydroxybenzene 17.74, 21.29 

l,4-Dihydroxybenzene ion(1-) 21.30, 27.135.1, 27.136.1, 
27.137.1, 27.138.1, 27.156.1, 27.167.1, 27.189.1, 
27. 199. 1, 27.202.4, 27.222. 1, 27.229.3, 27.232. 1, 
27.235.1,27.250.1 

trans-Vihydroxy bis( ethy lenediamine )platinum(IV) ion 
17.38 

2,3,;.Dihydroxy-l,4-butanedithiol (R*,R*)(±) 12.133, 
13.100, 16.383, 17.71, 20.13, 26.242, 27.125.1, 
27.126.1,27.211.1,27.213.1,27.214.1,27.215.5, 
27.217.1, 27.220.1, 27.221.1, 27.222.1, 27.229.1, 
27.230.1, 27.240.1, 27.241.5, 27.86.3, 27.87.1, 
27.88.1, 27.94.1 

2,3-Dihydroxy-l A-butanedithiol monoanion (R* ,R*)(±) 
21.26 

1,2-Uihydroxybutyl 27.84 

l,4-Dihydroxybutyl 27.85 

3,4-Dihydroxycinnamate ion, conjugate dibase 21.19 

6,7-Dihydroxycoumarin, conjugate base 21.20 

1,2-Dihydroxycyc1ohexyl 27.86 

1,3-Dihydroxycyc1ohexyl 27.87 

l,4-Dihydroxycyc1ohexyl 27.88 

1,3-Dihydroxy-2,2-di(hydroxymethyl)propyl 27.89.1, 
27.89.2, 27.89.3 

2,3-Dihydroxy-l A-dimercaptobutane ion( 1-) 21.26 

1,2-Dihydroxy-l,2-dimethylpropyl 27.90.1, 27.90.2 

(E)-4,5-Dihydroxy-l,2-dithiane 12.125, 13.94, 16.355, 
17.67, 26.224 

l,l-Dihydroxyethyl 27.91 

1,2-Dihydroxyethyl 20. 

1,2-Dihydroxy-l-(hydroxymethyl)ethyl 27.92 

2,3-Dihydroxy-l-(hydroxymethyl)propenyl 27.93 

2,3-Dihydroxy-4-mercaptobutyl 27.94 

Dihydroxymethane 12.126 

Dihydroxymethyl 27.95 

Dihydroxymethyl, conjugate base 27.96 

l,4-Dihydroxy-l-methylbutyI 27.97 

1,2-Dihydroxy-l-methylethyl 27.98 

1,2-Dihydroxy-l methylpropyl, conjugate basc 27.100 

1,2-Dihydroxy-l-methylpropyl 27.99 

1,2-Dihydroxy-2-methylpropyl 27.101 

2,4-Dihyd1Uxy-5-111~lhylpyrimidine 12.198, 13.155, 26.359 

5,8-Dihydroxy-l ,4-naphthoquinone, conjugate dibase 
21.21, 26.226 

5,8-Dihydroxy-l A-naphthoquinone, conjugate base 26.226 

5,8-Dihydroxy-1,4-naphthoquinone 21.22, 26.225 

1,3-Dihydroxy-2-nitrobenzene 16.356 

3,4-Dihydroxyphenethylamine 30.2.1 

2,5-Dihydroxyphenylacetate ion, conjugate dibase 21.23 

3-(3,4-Dihydroxyphenyl)-DL-alanine 21.24 
(E)-2-(3,4-Dihydroxypheny 1)-3 A-dihydro-l-benzopyran-

3,5,7-triol, conjugate base 21.15 

2-(3,4-Dihydroxypheny 1)-3,5,7 -trihydroxy -1-benzopyran-4-
one, conjugate base 21.47 

1 ,2-Dihydroxypropyl, conjugate base 27.103 

1,2-Dihydroxypropyl 27.102 

1,3-Dihydroxypropyl 27.104 

Dihydroxytetrakis(1-methylpyridinium-4-
yl)porphinecobalt(III) ion 16.109 
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Dihydroxytetrakis( 4-
sulfonatopheny I )porphinatoferrate(III)-~-cyclodextrin 
complex 12.49 

Dihydroxytetrakis( 4-
sulfonatophenyl)porphinatocobaltate(II) ion 21.3 

Dihydroxytetrakis( 4-
sulfonatophenyl)porphinatocobaltate(III) ion 16.107 

Dihydroxy-5, 1 0, 15,20-tetrakis( 4-
sulfonatophenyl)porphinerhodate(III) ion 12.77, 
16.224 

Dihydroxytetrakis [4-(N,N,N-
trimethy lammonio )pheny I ]porphinecobalt(III) ion 
16.111 

Dihydroxy(2,3,9,10-tetramethyl-l,4,8,11-
tetraazacyc1otetradeca-l ,3,8, 1 O-tetraene )cobalt(III) 
ion 16.86 

1-(Diisobutylphosphatomethyl)-I-methylethyl 27.105 

threo-l,4-Dimercapto-2,3-butanediol 12.133, 13.100, 
16.383, 17.71,20.1:3,26.242, 27.125.1, 27.120.1, 

27.211.1, 27.213.1, 27.214.1, 27.215.5, 27.217.1, 
27.220.1, 27.221. 1, 27.222. 1, 27.229. 1, 27.230. 1, 
27.240.1.27.241.5,27.86.3,27.87.1,27.88.1, 27.94.1 

6,8-Dimercaptooctamamide 26.217 

4,4' -Dimethoxybenzophenone 27.82.4 

4,4' -Dimethoxybenzophenone ketyl radical 30.23 

4,4' -Dimethoxybenzophenone radical anion, protonated 
30.23 

3,3' -(3,3' -Dimethoxy[1,I' -biphenyl]-4,4' -diyl)bis[2-( 4-
nitrophenyl)-5-phenyl]tetrazolium 26.304 

1,I-Dimethoxyethene radical cation 27.106 

1,I-Dimethoxyethyl 27.107-

(Dimethoxy)methoxymethyl 27.108 

Dimethoxymethyl 27.109 

l,l-Dimethoxypropene radical cation 27.110 

~,~-Dimethylacrylamide, radical anion 27.112 

N,N-Dimethylacrylamide radical ion(l-) 27.111 
(3,(3-Dimethylacrylic acid, radical anion 27.113 

3,3-Dimethylacrylic acid 12.127, 13.95, 16.357 

~,~-Dimethylacrylic acid 12.127, 13.95, 16.357 

7,8-Dimethyla11oxazine 26.276 

4-(N,N-Dimethylamino)benzenediazonium cation 12.128 

N-(Dimethylaminocarbonyl)-N-methylaminomethyl 27,114 
2-(Dimethylamino )-1-( dimethylaminomethyl)ethyl, conju-

gate diacid 27. 115 

Dimethyl ami nomethyl 27.116 

4-(Dimethylamino)phenoxide ion 21.25 

N-[4-[[4-(Dimethylamino)phenyl]phenylmethylene]-2,5-
cyc1ohexadiene-l-ylidine]-N-methylmethaminium 
30.4.11 . 

2,3-Dimethyl-l,4-benzoquinone 16.358 

2,5-Dimethyl-l,4-benzoquinone 16.359, 27.41.6 

2,6-Dimethyl-l,4-benzoquinone 16.360 

4,4'-Dimethyl-2,2'-bipyridinecobalt(II) ion 16.18, 26.18 
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1,1'-Dimethyl-4,4'-bipyridinium 12.129, 13.96, 16.361, 
17.68, 20.12, 26.227, 27.102.2, 27.130.1, 27.151.2, 
27.219.2, 27.222.9, 27.227.2, 27.28.6, 27.29.1, 27.4.1, 
27.86.2; 27.92.7, 27.98.1, 27.99.2, 30.1.4, 30.17.2, 
30. 19.2, 30.21.1, 30.22.2, 30.23.2, 30.24.1, 30.26.2, 
30.31.1, 30.32.3, 30.33.1, 30.34.2, 30.37.3, 30.4.7 

1,1'-Dimethyl-4,4'-bipyridiniumradical cation 1.61, 18.11, 
2.36,26.228,27.170.2,28.15,3.11,4.12,5.14,6.1.8, 
6.11.5, 6.12.7, 6.6.6, 7.11, 8.13 

1 ,6-Dimethyl-1 ,6-diazacyclo[4.4]decane radical cation 
17.69 

1,4-Dimethyl-3,6-dioxo-2-piperazinyl 27.117 

2,5-Dimethyl-3,6-dioxo-2-piperazinyl 27.118 

Dimethyldiquat 16.389, 26.246 

1,3-Dimethyl-2,5-dithiacyc1opentyl 27.119 

2,4-Dimethyl-l,3-dithiolan-2-yl 27.119 

1,I-Dimethylethanol 11.27.4 

1-[Di(l-methylethoxy)methoxy]-I-methylethyl 27.120 

1,I-Dimethylethoxymethyl 27.121 

1,I-Dimethylethyl 6.2 

4,4' -Dimethy 1-1,1' -ethylene-2.2' -bipyridinium 16.389, 
26.246 

4-(l,1-Dimethylethyl)phenoxyl 17.56 

Dimethyl fumarate 16.362, 26.229 

Dimethyl fumarate radical anion 27.122 

1,3-Dimethy 11 umichrome 17.70, 26.230 

2,3-Dimethy 1-1 ,4-naphthoquinone 16.363 

N,N-Dimethyl-4-nitrosoaniline 12.130, 13.97, 16.364, 
26.231 

1,4-Dimethyl-5-oxacyc1opentyl 27.240 

1,2-Dimethyl-3-phenylisoindole-4,7-dione 16.365 

2,5-Dimethyl-3-phenylisoindole-4,7-dione 16.366 

5,6-Dimethyl-3-phenyl-l,2-trimethyleneisoindole-4,7-
dione 16.367 

I,4-Dimethyl-2,5-piperazinedione 27.183.2 

3,6-Dimcthyl-2,5-piperazinedione radical anion 27.11.1, 

27.11.2,27.11.3,27.11.4,27.11.5 

1,4-Dimethyl-2,5-piperazinedione radical anion 27.236.1, 
27.238.2, 27.238.3, 27.236.4 

2,2-Dimethylpropyl 6.6 

l,4-Dimethylpyridinium 16.368 

1,3-Dimethyl-2,4-pyrimidillcdiollC 12.131 

5,5-Dimethyl-l-pyrroline-l-oxyl 16.369, 26.232 

3, 14-Dimethyl-4,7, 1 0, I3-tetraazahexadeca-3, I3-diene-
2,I5-dione dioximatonickel(IV) ion 12.69, 13.51, 
16.207, 26. 135 

4,4' -Dimethyl-I, l' -tetramethylene-2,2'-bipyridinium 
16.370 

DimethyI3,7,12,17-tetramethylporphine-2,18-dipropanoate 
1.58, 16.341 

Dimethyltetraquat 16.370 

4,4' -Dimethyl-I, l' -trimethylene-2,2' -bipyridinium 16.371, 
26.233 
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1,S-Dimethyl-2,3-trimethyleneisoindole-4,7-dione 16.372 

Dimethyltriquat 16.371, 26.233 

1,3-Dimethyluracil 12.131 

3,S-Dinitroanisole 16.373 

1,2-Dinitrobenzene 16.374 
1,3-Dinitrobenzene 16.375, 30.4.8 

1,4-Dinitrobenzene 12.132, 13.98, 16.376, 26.234, 30.4.9 

2,4-Dinitrobenzoate ion 16.377, 26.235 
2,S-Dinitrobenzoate ion 16.378, 26.236 

3,4-Dinitrobenzoate ion 16.379, 26.237, 30.4.10 

3,S-Dinitrobenzoate ion 16.380, 26.238 

3,S-Dinitrobenzonitrile 27.222. 1 

1-(2,4-Dinitrophenyl)pyridinium 26.239, 27.222. 1 

2,4-Dioxacyclohexyl 27.126 
2,S-Dioxacyclohexyl 27.123 

2,S-Dioxacyclopentyl 27.124 
Dioxanyl :;J71::>.':I 

1,3-Dioxan-4-yl 27.126 
1,3-Dioxolan-2-yl 27.124 
1,3-Dioxolan-4-yl 27.125 

Dioxoneptunium(VI) ion 16.208 

3,6-Dioxo-2-piperazinyl 27.127 
Dioxoplutonium(VI) ion 10.219 

1,l'-Diphenyl-4,4'-bipyridinium 26.240 

Diphenyldiazene 12. 105, 16.294 

Diphenyliodonium 76.387 

Diphenylmethyl 29.4.1, 29.4.2 

Diphosphooctadecamolybdate ion(6-) 12.66, 13.46, 16.199 
Diphosphooctadecatungstate ion(6-) 12.94, 13.72, 16.256 

Dipicolinate dianion 16.540 

Dipicolinic acid 16.541 
Dipyrido[I,2-a:2', I' -c][I,4]diazepinediium, 7,8-dihydro-

16.583,26.360 

Dipyrido[I,2-a-;2', l'-c][l ,4]diazepinediium, 7,8-dihydro-
2,12-dimethyl- 16.371, 26.233 

Dipyrido[1,2-a:2', 1'-c] [l,4]diazepinediium, 7,8-dihydro-
2,3,11,12-tetramethyl- 16.570, 26.355 

Dipyrido[I,2-a:2',I'-c] [1 ,4]diazocinediium, 6,7,8,9-
tetrahydro- 16.563, 26.351 

Dipyrido[ 1 ,2-a:2', I' -c ] [1,4 ]diazocinediium, 6,7,8,9-
tetrahydro-2,I 3-dimethyl- 16.370 

Dipyrido[I,2-a:2', 1'-c] [1,4]diazocinediium, 6,7,8,9-
tetrahydro-2,3,12,13-tetramethyl- 16.569, 26.354 

DipyridoL I ,2-a:2 T, I' -c J L 1,4 Jpyrazinediium, 6,7 -dihydro-
16.388, 26.245 

Dipyrido[1,2-a:2', 1'-c]pyrazinediium, 6,7-dihydro-2,11-
dimethyl- 26.246, 16.389 

Dipyrido[ 1 ,2-a:2', 1'-c ]pyrazinediium, 6,7 -dihydro-
2,3,10,11-tetramethyl- 16.564, 26.352 

2,2'-Dipyridyl 12.109, 16.308, 26.192 

Diquat 16.388, 26.245 

Disilver monocation 12.3, 13.3, 16.3, 17.2 

Dismutase, superoxide 26.405 

Disperse Red IS 16.283 

Disperse red 2S 16.283 

Disperse violet K 16.342 

Dithallium monocation 12.88, 13.66, 16.246 
2,5-Dithiacyclopentyl 27.128 

(E)-1,2-Dithiane,4,S-dihydroxy- 12.125, 13.94, 16.355, 
17.67,26.224 

2,2'-Dithiobis(ethylamine) 26.207,27.11.3,27.140.3 

1,2-Dithiolane-3-pentanamide 12.152, 13.113, 16.422, 
17.79, 26.275 

1,2-Dithiolane-3-pentanoate ion 13.99, 16.382, 26.241, 
27.28.7 

1,3-Dithiolan-2-yl,2,4-dimethyl- 27.119 
1,3-Dithiolan-2-yl,2-methyl- 27.184 

1,3-Dithiolan-2-yl 27.128 

Dithiothreitol 12.133, 13.100, 16.383, 17.71, 20.13, 
26.242, 27.125.1, 27.126.1, 27.211.1, 27.213.1, 
27.214.1,27.215.5, 27.217.1, 27.220.1, 27.221.1, 
27.222.1,27.229.1,27.230.1,27.240.1,27.241.5, 
27.86.3, 27.87.1, 27.88.1, 27.94.1 

Dithiothreitol, monoanion 21.26 

Dithiothreitol, oxidized 12.125, 13.94, 16.355, 17.67, 
26.224 

Dopa-melanin 26.392 

Dopamine 30.2. 1 

Doxorubicin, conjugate acid 26. 177 

Doxorubicin, negative ion 26.178 

Duroquinone16.384 

E.C. 1.10.3.3 26.366 

E.C. 1.1.3.4 26.385 

E.C.1.14.18.1 17.97,26.390 

E.C. 1.1S.1.1 26.405 

E.C. 1.16.3.1 26.369 

E.C.l.18.1.2 13.2 
E.C.l.4.3.3 30.3.1 

E.C.2.7.7.16 11.20.5, 26.401 

E.C.3.4.4.4 26.409 

Egg white apo-riboftavin binding protein 26.400 

Electron adduct of Diamide 27.63 
Electron adduct of acetylglycylglycinamide 27.5 

Electron adduct of acrylamide 27.8 

Electron adduct of acrylamide, protonated 27.9 
Electron adduct of acrylic acid 27.10 

Electron adduct of alanine anhydride 27. 11 

Electron adduct of croton amide 27.56 

Electron adduct of croton ate 27.57 

Electron adduct of N,N-dimethylacry1amide 27. 111 

Electron adduct of ~,~-dimethylacrylamide 27.112 
Electron adduct of ~,~-dimethylacrylate 27.113 

E1ectron adduct of dimethyl fumarate 27.122 

Electron adduct of glycine anhydride 27. 140 
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Electron adduct of methacrylamide 27.175 

Electron adduct of methacry lic acid 27. 176 

Electron adduct of methyl acetate 27.182 

Electron adduct of methyl methacrylate 27. 187 

Electron adduct of sarcosine anhydride 27.236 

Electron adduct of sorbate 27.237 

Ellagic acid, conjugate base 21.27 

Eosin dianion 13.101, 26.243 

Ergothioneine 1.62 

Erythritol radicals 27.219 

Ethanaminium, N-[4-[[4-
(diethylamino )phenyl]phenylmethylene ]-2,5-
cyclohexadien-l-ylidene] -N -ethy 1- 30.4.4 

Ethane, I-bromo-l-chloro-2,2,2-trifluoro- 16.313 
Ethane, iodo- 16.419 

1,2-Ethanedithiol 28. 16 

Ethaneperthiol, 2-[(3-aminopropyl)amino]-, conjugate acid 
16.285 

Ethanesulfenothioic acid, 2-[(3-aminopropyl)amino]-, con­
jugate acid 16.285 

Ethanethiol 1.69, 2.97 

Ethanethiol, 2-amino-, conjugate acid 12.117, 13.87, 
27.104.1,27.142.3,27.164.4,27.202.3,27.222.8, 
27.85.1, 28.13 

Ethanethiol,2-amino- 16.334, 17.63 

Ethanethiol,2-[(3-aminopropyl)amino]- 16.286 

Ethanethiol, 2-[(3-aminopropyl)amino]-, conjugate acid 
16.286 

Ethanethiol,2-hydroxy-, 12.154, 13.116, 14.15, 16.429, 
17.81 

Ethanol 1.64, 11.13.8, 11.16.1, 14.13, 9.7 

Ethanone, 1-(3-pyridinyl)-, conjugate acid 16.271 

Ethenyl 6.19.1, 6.19.2 

Ethenyl, 2-hydroxy- 27. 153 

Ethenyl, trichloro-, 11.27 

Ether 10.8 

l-Ethoxycarbonyl-2,5-dimethyl-3-phenylisoindole-4,7-
dione 16.385 

l-Ethoxycarbonyl-6-methoxy-5-methyl-2,3-
trimethyleneisoindole-4,7 -dione 16.386 

l-Ethoxycarbonyl-5-methyl-2,3-trimethyleneisoindole-4,7-
dionc 16.:387 

l-Ethoxyethyl 19. 

l-Ethoxy ... l-methoxyethene radical cation 27.129 

l-Ethoxy-2-methylpyridinium 26.244 

Ethyl 2. 
Ethyl, l-acetyl-2-hydroxy- 27.159 

. Ethyl, 2-amino-I-(aminomethyl)-, conjugate diacid 27.15 

Ethyl, 2-amino-l-carboxy- 27. 19 

Ethyl, 2-amino-2-carboxy- 27.20 

Ethyl, 2-amino-2-carboxy-l-hydroxy-, ion(1-) 27.21 

Ethyl,2-amino-2-carboxy-2-methyl- 27.22 
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Ethyl, 2-amino-l-hydroxy-l-methyl-2-oxo- 27.32 

Ethyl, 2-amino-l-hydroxy-2-oxo-, conjugate base 27.34 

Ethyl, 2-ammonio-l-phosphato- 27.30 

Ethyl,2-bromo-l,2-difluoro- 11.1 

Ethyl, 1-(2-bromophenyl)-1-hydroxy- 30.10 

Ethyl, l-carboxy- 27.37 

Ethyl, l-carboxy-I-hydroxy-, dianion 24. 

Ethyl, l-carboxy-2-hydroxy-, ion(1-) 27.40 

Ethyl, 1 carboxy 1 hydroxy- 24. 

Ethyl, 2-carboxy-2-hydroxy-l-( 4-hydroxyphenyl)-, anion 
29.1 

Ethyl, 2-carboxy-l-hydroxy-l-methyl-, conjugate dibase 
27.41 

Ethyl, l-carboxy-l-methyl-, ion(1-) 27.46 

Ethyl,1-chloro- 11.7 

Ethyl, l-chloro-2,2-difluoro-2-methoxy- 27.53 

Ethyl, 1-( 4-chlorophenyl)-I-hydroxy- 30. 17 

Ethyl, l-chloro-2,2,2-trifluoro- 11.13 

Ethyl, 1-( 4-cyanophenyl)-I-hydroxy 30.21 

Ethyl,I,2-dibromo- 11.15 

Ethyl, 1,2-dicarboxy-l,2-dihydroxy-, dianion 27.65 

Ethyl, 1 ,2-dicarboxy-l-hydroxy-, anion 27.70 

Ethyl, 1 ,2-dicarboxy-l-hydroxy-, dianion 27.71 

Ethyl, 1 ,2-dicarboxy-l-hydroxy-, trianion 27.72 

Ethyl, 1,2-dicarboxy-l-hydroxy- 27.69 

Ethyl, 1, I-dichloro- 11. 1'7 
Ethyl,1,2-dichloro- 11.18 

Ethyl, 1 ,2-dichloro-l ,2,2-trifluoro- 11.21 

Ethyl, 2-(diethylamino)-, conjugate acid 27.83 

Ethyl, 1-( diethy lamino )- 27.82 

Ethyl, 1,2-dihydroxy-, conjugate base 20. 

Ethyl, 1,2-dihydroxy-1-methyl- 27.98 

Ethyl,l,l-dimethyl- 6.2 

Ethyl, 2-( dimethyl amino )-1-( dimethylaminomethyl)-, conju­
gate diacid 27. 115 

Ethyl,I-[di(1-methylethoxy)methoxy]-I-methyl- 27.120 

Ethyl, 2-[[di-(2-methylpropoxy)phosphinyl]oxy]-1 ,1-
dimethyl- 27.105 

Ethyl, 1-(ethylthio)- 27.133 

Ethyl, l-ethyl-2-trimethylammonio- 27.134 

Ethyl, 1-( 4-fluorophcnyl)-1-hydroxy :30.24 

Ethyl, I-formyl-2-hydroxy- 27.137 

Ethyl, 1-(4-hydroxybutyl)-2-oxo- 27.138 

Ethyl,2-hydroxy-l-[di(2-hydroxyethyl)amino]- 27.151 

Ethyl,2-hydroxy-2-[N,N-di(2-hydroxyethyl)amino]-
27.152 

Ethyl, 2-hXdroxy-l-(2-hydroxyethoxy)carbonyl- 27. 155 

Ethyl, I-hydroxy-l-(4-iodophenyl)- 30.30 

Ethyl, I-hydroxy-2-methoxy- 27.157 

Ethyl, I-hydroxy-l-(4-methoxyphenyl)- 30.31 

Ethyl, I-hydroxy-l-( 4-methylphenyl)- 30.33 

Ethyl, I-hydroxy-l-phenyl- 30.1 
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Ethyl, 1-(3-hydroxypropyl)-2-oxo- 27.136 

Ethyl, 2-[[methoxy(2-methylpropoxy)phosphinyl]oxy ]-1,1-
dimethyl- 27. 173 

Ethyl, I-methyl-2-[(methylsulfonyl)oxy]- 27.190 

Ethyl, I-methyl-1-(methylthio)- 27.188 

Ethyl, I-methyl 2-[(propoxysulfonyl)oxy]- 27.204 

Ethyl, l-(methylthio)- 27.195 

Ethyl, pentachloro- 11.23 

Ethyl, 1,2,2-tribromo- 11.24 

Ethyl,2,2,2-tribromo- 11.25 

Ethyl, l-[tri(ethoxy)methoxy]- 27.245 

Ethyl,2,2,2-trifluoro-1-(difluoromethoxy)- 27.247 

Ethyl, 1 ,2,2-trifluoro-2-( difluoromethoxy)- 27.248 

Ethy I acetate 1.65 
Ethyl alcohol 1.64, 11.13.8, 11.16.1, 14.13, 9.7 

Ethylamine,3,4-dihydroxyphenyl- 30.2.1 

Ethylammonium ion 27.8.10 

Ethylene 1.66, 11.19.1, 14.14, 9.8 

1,l'-Ethylene-2,2'-bipyridinium 16.388,26.245 

Ethylene-copper(I) complex 14.4, 17.20 

Ethylene cyanohydrin 1.72 

Ethy lenediaminebis [2-(2-hydroxypheny 1 )acetato ] iron (III) 
ion 26.97 

Ethylenediaminetetraacetate radical 27.130.1, 27.130.2, 
27.130.3,27.130.4 

Ethy lenediaminetetraacetatochromate(II) ion 13.28, 16. 124 
Ethy lenediaminetetraacetatocuprate(I) ion 27. 142. 1 

Ethylenediaminetetraacetatocuprate(II) ion 27.142.2 

Ethylenediaminetetraacetatoferrate(II) ion 17.26 

Ethy lenediaminetetraacetatoferrate(III) ion 26.92 

Ethylenediaminetetraacetatotitanate(IV) ion 13.64 
1,I'-Ethylcnc-4,4' dimethyl 2,2' bipyridinium 16.389, 

26.246 

Ethylene glycol 12.134 
Ethyl ether 10.8 

3-Ethy 1-2-[3-ethy 1-6-sulfo-2-
benzothiazol y lidenebenzothiazolium-3-y 1, hydroxide, 
inner salt 1.48, 18.10,2.35,28.12,3.10,4.11,5.11, 
6.1.7, 6.10.3, 6.11.4, 6.12.6, 6.13.4, 6.14.4, 6.6.5, 
6.7.3, 6.9.4, 7.10, 8.12 

2-CEthylidene)-L3-dioxolane radical cation 27.131.1 
Ethyl iodide 16.419 

N-Ethylmaleimide 12.135, 16.390, 17.72,26.247, 
27.122.2,27.229.2,27.3.1 

Ethyl mercaptan 1.63, 2.37 

4-Ethylphenoxide ion 21.28 

1-(2-Ethylsulfonyl)ethyl-2-methyl-5-nitroimiclazolc 26.248 

1-(2-Ethylsulfonyl)ethyl-2-mcthyJ-S-niIToimidazolc, conju-
gate acid 26.249 

4 (Ethylthio)butyl 27.132 

l-(Ethylthio )ethyl 27. 133 

1-Ethyl-2-trimethylammoniocthyl 27. 134 

Europium(III) ion 16. 157 

Europium(III) ion 26.84 

Europium(II) ion 16. 156 

Ferrate(VI) ion 13.39, 16. 171, 26. 111 

Ferredoxin,2Fe-2S(o) 26.382 

Ferredoxin, oxidized 26.:382 

Ferredoxin-NADP+ oxidoreductase 26.383 

Ferredoxin-NADP reductase 26.383 

Ferricyanide ion 1.26,2.25, 4.4, 6.2.2, 8.5, 11.20.2, 12.45, 
13.37, 14.8, 15.2, 16.163, 18.5, 19.20, 20.8, 22.12, 
23.4,24.4,25.2,26.88,27.108.1,27.117.3,27.118.2, 
27.120.1, 27 .. 127.2, 27.134.1, 27.144.1, 27.145.1, 
27.146.1, 27.147.1, 27.149.1, 27.163.1, 27.164.1, 
27.169.1,27.174.1,27.21.2,27.215.1,27.222.2, 
27.238. 1, 27.245.2, 27.246.1, 27.252.1, 27.253. 1, 
27.255.1, 27.28.1, 27.35.1, 27.41.1, 27.81.1, 27.92.3, 
30.36.2 

Ferricytochrome C 12.200, 13. 159, 16.593, 17.96, 24. 13, 
26.370, 27.127.9, 27.130.4, 27.140.9, 27.28.12, 
27.65.3,27.71.4,27.89.3,27.92.10, 30.1.6, 30.3.2 

Ferricytochrome C, acetylated 13.160, 26.372 

Ferricytochrome c 551 26.377 

Ferricytochrome c 551 modified by RuIII(NH3)S (l: 1 
Pe:Ru) 26.378 

Ferrideuteroporphyrin, dimethyl ester 11.13.4, 16.169 

Ferrideuteroporphyrin IX 1.27, 10.4, 11. 13.3, 11.26. 1, 
16.168, 9.2 

Ferriheme chloride 13.34 

Ferrimyoglobin 12.202, 13.165, 16.596, 26.396, 27.65.5, 
30.3.5 

Ferrocyanide ion 21.6 

Ferrodeuteroporphyrin, dimethyl ester 11.13.2 

Ferrodeuteroporphyrin IX 1.23, 10.3, 11.13.1, 16.160, 8.4, 
9.1 

Ferroxidase 26.369 

Flagyl 12.144, 13.109, 16.403,26.265 

Flagy 1, conjugate acid 26.266 

Flavine adenine dinucleotide 26.250 

Flavine mononucleotide 16.391, 26.251, 27.130.2 

Flavocytochrome b2 (Fe3+) 26.384 

Flavodoxin 13. 163 
Flavone-8-methyl 29.5 1 

Fluoranil 12.192, 13.149, 16.559, 26.350 

Fluorene, 9-diazo- 16.344 

Fluorescein diunion 1:3.102, 26.252 

Fluorescein dianion, 2',4',5',T-tetrabromo- 13.101,26.243 

Fluorescein dianion, 3,4,5,6-tetrachloro-2',4',5',7'-
tetraiodo- 26.348 

(,u-FI uoroacetato )bisCu-hydroxo )bis [triamminecobal t(IIl)] 
ion 26.63 

4'-Fluoroacctophenone ketyl radical :30.24.1 

4' -Fluoroacetophenone radical anion, protonated 30.24. 1 

4' -Fluoroacetophenone radical anion 30.24.2 
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4-Fluorobenzoate radical anion 30.25.1 

4-Fluorobenzophenone 27.82.5 

4-Fluorobenzophenone ketyl radical 30.26.1, 30.26.2 

4-Fluorobenzophenone radical anion, protonated" 30.26.1, 
30.26.2 

Folic acid 16.392 

Folic acid, protonated 16.393 

Formaldehyde hydrate 12. 126 

Formate ion 11.13.9, 9.9 

I-Formylethyl 27.135 

I-Formyl-4-hydroxybutyl 27.136 

I-Formyl-2-hydroxyethyl 27.137 

I-Formyl-5-hydroxypentyl 27.138 

N-Formylkynurenine 26.253 

Fonnylmethyl 21. 

(N-Formyl-N-methylamino)methyl 27.139 

Fructose radicals 27.220 

Fullerene-C60-y-cyclodextrin complex 12.136, 13.103, 

16.394 

Fumarate ion 12. 137, 9. 10 

Pumarate ion, hydrogen 26.262 

Fumaric acid 12.138, 16.395 

Fumaric acid, dimethyl ester 16.362, 26.229 

Fungallaccase 17.97, 26.390 

Furacin 26.317 

Furadantin 26.254 

2-Furaldehyde , 5-nitro-, semicarbazone 26.317 

2-Furanacetamide, a-[(5-nitro-2-furanyl)methylene]-, (E)-
26.255 

2-Furanacetamide, a-[(5-nitro-2-furanyl)methylene]-, (Z)-
26.256 

Furan-2-carboxylate ion, 5-nitro- 16.485, 26.318 

2-Furanone, dihydro-3-hydroxy-4,4-dimethyl-, radical 
27.217.1 

2-Furanyl, tetrahydro-2,5-dimethyl- 27.240.1 

(E)-2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide 26.255 

(Z)-2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide 26.256 

Galactose radicals 27.221 

Gallium(II) ions 12.55 

Glucose oxidase 26.385 

Glucose radicals 27.222 
L-Glutamic acid, N-[ 4-[[ (2-amino-l ,4-dihydro-4-oxo-6-

pteridinyl)methyl] amino ]benzoyl]- 16.392 

Glutamy1cysteinylglycine, negative ion 1.68 

Y-L-Glutamyl-L-cysteinylglycine 1.67, 12.139, 13.104, 
15.7, 16.396, 17.73, 26.257, 27.12.2, 27.140.5, 
27.215.6,27.222.1 

Glutathione 1.67, 12.139, 13.104, 15.7, 16.396, 17.73, 
26.257, 27.12.2, 27.140.5, 27.215.6, 27.222.1 

Glutathione, negative ion 1.68 

Glutathione, oxidized 16.397,26.258, 27.140.6 

Glutathione C-centered radical 27. 12 
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Glutathione a-aminoalkyl radical 27. 12 

Glutathionecopper(II), oxidized 26.82 

Glutathione disulfide 16.397, 26.258, 27.140.6 

Glutathione disulfide copper(II) complex 26.82 

Glycinate ion 1.70 

Glycine 1.69, 27.8. 11 

Glycine, N-(2-mercapto-l-oxopropyl)- 12.155, 16.430 

Glycine, negative ion 1.70 

Glycine anhydride 26.259 

Glycine anhydride, radical anion 27. 140 

Glycolate radical 23. 

Glycolic acid 1.71 

Glycylglycinamide radicals 27.223 

Glycylglycylglycinatocopper(II) complex 17.23, 22.9, 
26.76 

Glycylglycylglycylglycinatocopper(II) ion, deprotonated at 
carboxyl and 3 peptide nitrogens 12.41, 17.24, 22.10, 
26.77, 27170_1 

Glycylhistidinecopper(II) complex 26.79 

Glycylsarcosine radicals 27.224. 1 
Glyoxylate, radical ion (1-) 23. 

Glyoxylate, radical ion (2-) 23. 

Guanine, conjugate acid 12.140, 13.105, 16.398 

Guanosine, conjugate acid 12.141, 13.106, 16.399 

Guanosine, I-methyl-, conjugate acid 16.440 

[(NH)-2,2'-Bipyrid-3~ylium-C3,N']bis(2,2'-bipyridine-
N,N')iridium(lII) trication 16. 185 

Haemin 13.34 

Halothane 16.313 

Hematoporphyrin IX 12. 142, 13. 107, 16.400, 26.260 

Heme 12.42, 13.32, 14.6, 16.159, 26.87, 27.158.3 

Hemin 13.34 

Hemin c 16.170, 24.3, 26.109, 27.65.1, 27.89.1, 27.92.4, 
30.3.4 

a-Hemoglobin Cys-104 disulfide with 5-thio-2-nitrobenzoic 
acid 26.387 

a-Hemoglobin 26.386 

Heptyl 6.7 

Hexaamminebis(Jl-hydroxy) [Jl-( 4-
nitrobenzoato) ]dicobalt(III) ion 16.36, 20.5 

Hexaamminebis(Jl-hydroxy) [Jl­
(pyrazinecarboxylato)]dicobalt(III) ion 16.118 

Hexaamminebis(j.1-hydroxy) [j.1-(pyrazinecarboxylato­
O,O')]dicoba1t(lII) ion 16.118 

Hexaamminebis(j.1-hydroxy)- j.1-( tri fiuoroacetato )dico ba1t(III) 
ion 26.61 

Hexaamminechromium(III) ion 16.126 

Hexaamminecobalt(lII) ion 12.14, 13.10, 16.26, 19.2, 
22.5,24.1,25.1,25.4,26.25,27.123.2,27.139.1, 
27.160.1, 27.161.1, 27.31.1, 27.75.1 

Hexa(ammine-d3)cobalt(lII) ion 16.27 

Hexaammine':' j.1-( difiuoroacetato )bis(j.1-hydroxy )dicobalt(III) 
ion 26.62 
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Hexaammine-~-(fluoroacetato)bis(~-hydroxy)dicobalt(lII) 

ion 26.63 

Hexaammineruthenium(III) ion 12.80, 13.59, 16.234, 
19.23, 22.16, 24.6, 25.4, 26.152, 27.123.1, 27~ 139.3, 
27.160.2, 27.161.2, 27.31.3, 27.75.3 

Hexaammineruthenium(II) ion 16.225 

Hexachlorobismuthate(III) ion 16.7 

Hexachloroiridate(IV) ion 1.29, 2.26, 4.5, 6.2.3, 8.6, 10.5, 
11.20.3, 11.8.1, 12.62, 13.44, 14.9, 16.186, 17.29, 
18.6, 19.21, 21.7, 22.13, 23.5, 26.118, 27.108.2, 
27.117.4,27.118.3,27.120.2,27.123.9,27.127.3, 
27.174.2,27.245.1,27.246.2,27.252.2,27.253.2, 
27.255.2, 27.66.2, 27.67.2, 27.81.2 

Hexachloroplatinate(IV) ion 17.39 

Hexacyanoferrate(II) ion 21.6 

Hexacyanoferrate(III) ion 1.26, 2.25, 4.4, 6.2.2, 8.5, 
11.20.2, 12.45, 13.37, 14.8, 15.2, 16.163, 18.5, 19.20, 
20.8, 22.12, 23.4, 24.4, 25.2, 26.88, 27.108.1, 
27.117.3, 27.118.2, 27.120.1, 27.127.2, 27.134.1, 
27.144.1, 27.145.1, 27.146.1, 27.147.1, 27.149.1, 
27.163.1, 27.164.1, 27.169.1, 27.174.1, 27.21.2, 
27.215.1, 27.222.2, 27.238.1, 27.245.2, 27.246.1, 
27.252.1, 27.253.1, 27.255.1, 27.28.1, 27.35.1, 
27.41.1, 27.81.1, 27.92.3, 30.36.2 

Hexafluorobenzene 12.143, 13.108, 16.401 

1,2,3,4,10, ?-Hexahydro-7 ,8,1 O-trimethyl-2,4-
dioxobenzo[g]pteridinyl 13.115, 16.426, 26.278 

1,2,3,4,5,6-Hexahydroxycyclohexyl 27.227.1, 27.227.2 

4,4',5,5',6,6' -Hexahydroxydiphenic acid, 1,6,1 ',6' ~di1actone, 
conjugate base 21.27 

Hexahydroxygallate(II) ion 12.07, 13.40, 16.172 

Hexahydroxyplumbate(IV) ion 16.215 

Hexakis(urea)chromium(III) ion 16.128 
2,2,4,1 1,1 1,13-Hexamethyl-l,5,IU,14-

tetraazacyclooctadeca-4,13-dienecopper(TI) ion 
26.74 

2,4,4,11,13,13-Hexamethyl-l,5,10,14-
tetraazacyclooctadeca-1, 1 O-dienecopper(II) ion 
26.74 

5,7,7, 12, 14, 14-Hcxamcthyl-l ,4,8,11-
tetraazacyclotetradeca-4, I1-dienecobalt(I) ion 17.9 

5,7,7,12,14, 14-Hexamethyl-l ,4,8,11-
tetraazacyclotetradeca-4, I1-dienecoba1t(II) ion 1_ 6, 
13.8, 12.9, 16.14, 17.13,20.3, 26.13, 27.249.1, 
27.26.1 

N-meso-5.7.7.12.14.14-Hexamethyl-l.4.8,11-
tetraazacyc1otetradeca-4, II-:-dienecobalt(II) ion 1.7, 
17.12,26.12, 3.2, 7.1 

5,7,7,12,14, 14-Hexamethyl-l ,4,8, 11-
. tetraazacyc1otetradeca-4, I1-dienecobalt(III) ion 
26.53 

5,7,7,12,12,14-Hexamethyl-l,4,8,11-
tetraazacyc1otetradeca-4,14-dienecobalt(II) ion 
16.16, 26.14 

5,7,7 ,12,14,14-Hexamethyl-l ,4,8,11-
tetraazacyclotetradeca-4, I1-dienecopper(II) ion 
12.39, 13.30, 16.154, 26.73 

5,7,7,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-
diene( dihydroxy )cobalt(II) ion 16. 15 

5,7,7,12,14, 14-Hexamethyl-l ,4,8,11-
tetraazacyclotetradeca-4,11-
diene(dihydroxy)cobalt(III) ion 16.90 

5,7,7,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4, I1-diene(hydrido )cobalt(IU) 
ion 17.10,26.9 

N-rac-5,7,7,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradeca-4,11-diene(methyl)cobalt(III) 
ion 1.8 

5,7,7,12,14, 14-Hexamethyl-l,4,8, 11-
tetraazacyclotetradeca-4, II-dienenickel(II) ion 
26.133 

5,7,7,12,14,14-Hexamethyl-1,4,8,11-
tetraazacyclotetradecanecobalt(II) ion 1.4, 18.1, 2.3 

5,7,7,12, 14, 14-Hexamethyl-l ,4,8,11-
tetraazacyclotetradecanecopper(II) ion 26.72 

5,7,7,12,14,14-Hexamethyl-l,4,8,11-
tetraazacyclotetradecanenickel(II) ion 26.132 

2,5,8,11,14,17-Hexaoxacyclooctadecyl 27.58.1 

5-Hexenyl 6.8 

HexyI 6.9 

High-potential iron-sulfur protein (Chromatium vinosum D), 
reduced 26.388 

Histidine 26.261 

Histidinecopper(II) complex 26.78 

Homarine 26.204 

Hydrated electron 26.2 
Hydrido-N-rac-5,7,7,12,14,14-hexamethyl-l,4,8,11-

tetraazacyc1otetradeca-4, 11-dienecobalt(III) ion 
17.10,26.9 

Hydrogen fumarate ion 26.262 

Hydrogen hypoiodite 26.115 

Hydrogen ion 12.58, 16.175, 19.28,20.9, 27.101.1, 
27.102.1, 27.157.1, 27.182.2, 27.215.2, 27.219.1, 
27.222.3,27.227.1,27.242.1,27.84.1,27.86.1, 
27.90.1, 27.92.5, 27.93.1, 27.99.1, 29.1.1, 30.15.1, 
30.30.2 

Hydrogen maleate ion 26.263 

Hydrogen peroxide 1.37, 12.70, 13.53, 16.209, 19.22, 
26.136,27.109.1,27.123.1, 27.124.1, 27.164.3, 

27.241.1, 27.95.3, 5.8, 6.15.1 

Hydrogen peroxomonosulfate ion 1.39, 12.83, 13.62, 
18.240, 19.26,2.32,27.171.3,27.211.2 

Hydrogen phosphate ion 27.10.7, 27.106.2, 27.185.2, 
27.186.2, 27.32.4, 27.33.4, 27.S.7 

Hydrogen pyrophosphate ion 27.10.9, 27.32.5, 27.33.5 

Hydrogen sulfide 12.82, 13.61, 15.4, 16.237, 17.44 

Hydroquinone 17.74,21.29 
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1~lydroquinone monoanion 21.30,27.135.1, 27.136.1, 
27.137.1,27.138.1,27.756.1,27.167.1,27.189.1, 
27.100.1) :17.:2011.4) £,"7.tX!:2.1, fJ7.2flO.3, 27.2:Jf!.11 

27.235. 7, 27.250.7 

Hydroxide ion 13.52, 16.210,20.10,23.7, 27.10.6 
27.106.1, 27.110./, 27.113.2, 27.118.4, 27.1:27.4, 
27.729.7, 27.737.7, <!7. /!j.3.<!, 2/.1/6.2, 2/.71117. I, 

27.186. I, 27.2. I, 27.237.2, 27.32.3, 27.33.3, 27.49.1, 
27.55.1, 27.57.2, 27.68.1, 27.80.1 

Hydroxocob(ll)alamin 26.57 
Hydroxyacetic acid 1.71 

l-Hydroxyantbmquioolle 16.402 

2-HydroxY-9.1O-anthraquinolle monoanion 26.264 
I-Hyul\Jxy-2-bul"llyl 2;.141 

3-HydroxY-l-buten-3-yl 27.162 

I-Hydroxybutyl, conjugate base 27.143 

I-Hvdroxvbulyl 27.142 
p-Hydroxycinnamate ion, conjugate base 21.31 

7-Hydroxycoumarin. conjugate base 21.32 

I-HydroxycycJobutyJ 27.144 
I-Hyctroxycycloheptyl 27. 146 

l-Hydroxycyclohexyl 27.147 

2-Hydroxycyclohexyl 27. 148 

I_HydroxycycJooctyl 27~ 149 

I-HydroxycycJopentyJ 27.145 

2-Hydroxy-I-[di(2-hydroxyethyl)amino]ethyl 27.151 

2-Hydroxy-2-[N,N-di(2-hydroxyethyI)aminoJethyl 27.152 

2-Hydroxy-2,2-dimethylethyl 17. 

Hydroxydiphenylmetbyl 30.4 

Hydroxydiphenylmethyl, anion 30.4 

5-Hydroxydopamine 21.33 

6-Hydroxydopamine 21.34 

2-Hydroxyethenyl 27.153 

I-Hydroxyethyl 13, 

2-HydroxyetbyJ 14. 

1-(2-Hydroxyelhylcarbonyl)ethyl 27.154 

N-(2-Hydroxyethyl)ethylenediaminetriacetatoferrate(II) 
ion 26.86 

N-(2-Hydroxyethyl)ethylenediaminetriacetatoferrate(III) 
26.93 

I-HydroxyethyJ(l-) ion 13. 

1-(2-HydroxyethyI)-2-methyl-5-nitroimidazole 12.144, 
13. 109, T 6.403, 26.265 

1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole, conjugate 
acid 26.266 

Hydroxygallium(H) ion 12.56 

2-Hydroxy-l-(2-hydroxyethoxy)carbonylethyl 27.155 

3-Hydroxy-5-(hydroxymethyJ)-2-methyl-4-
pyridinecarboxaldehyde 5-phosphate 16.547 

3-Hydroxy-l-(hydroxymethyl)-2-oxopropyl 27. 156 

2-Hydroxyiminomethyl-l-methylpyridinium 16.460 

5-Hydroxyindole, conjugate base 21.35 

l-Rydroxy-2-methoxyethyl 27.157 
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1-(2-Hydroxy-3-methoxypropyl)-2-nitroimidazole 16.404, 
26.267 

1-(2-Hyoroxy-3-lI1etbuxyprupyl)-2-nlrroim\ua7.o1e, cunju-
gate acid 26.268 

Hydroxymethyl 12. 

Hl'droxl'methyl. conjugate base 12, 
l-Hydroxy-l-methylethyl 16. 

l-HydroxY-l-mcthylethyl, coni\lgate ba,e 16; 

2-HydroxY-l-metbylethyl 27.158 

!-Hyaroxy-l-merhyl-2-oxopropyl, conjugate base 2/.101 

J -Hydroxy-l-metnyl-2-oxopropyI 27. 180 

l-HydroxymethyJ-2-oxopropyl 27.159 
l-Hynmxy_l_mp.thyl_ ?-pmpenyl <27~ 16? 

I-Hydroxy-2-methylptopyl, conjugate base 27.165 

I-Hydroxy-I-metbyJpropyl 27.163 

I-Hydroxy-2-methyJpropyl 27.164 

2-Hydroxy-l-methylpropyl 27.166 

5-Hydroxy-6-methyl-3,4-pyridinedimethanol 16.550 

Hydroxymethyl(sulfonato)methyl, conjugate base 27.171 
2~nydroxy-l)4-nuphthoquinonc 10.40:;, 2:J.12. 25.10, 

26.269, 27.234.4, 27.41.7 

5-Rydroxy-J ,4-naphthoqu;none 26.270 

3-Hydroxy-2-nitrobem.oate ion 16.406 
IS-Hydmxy-5-nitmthymine, conjugate base 28.272 

6-HydroxY-5-nitrothymine 26.271 

4-Hydroxy-2-oxobutyl 21167 

3-Rydroxy-2-oxopropyl 27.168 

l-Rydroxypentyl 27.169 

2-Hydroxyphenoxide ion 21.16 

3-Hydroxyphenoxide ion 21.36 

4-Hydroxyphenoxide ion 21.30, 27.135.1, 27.136.1, 
27.137.1. 27.138.1, 27.156.1, 27.167.1, 27.189.1, 
27.199, I, 27.202.4, 27.222. I, 27.229.3, 27.232.1, 
27.235. " 27.250. 1 

I-Hydroxy-l-phenylethyl, anion 30.1 

Hydroxy(phenyJ)methyl 30.27 

2-Hydroxypropionic acid 1.73 

3-Hydroxypropionitrile 1.72 

I-Hydroxypropyl 15. 

2-Hydroxypropyl 27.170 

3-Hydroxypyridine 16.546,26.342 

3-Hydroxypyridinium 16.545, 26.343 

2-Hydroxy-I-sulfonatoethyl, conjugate base 27.171 

2-Hydroxy-l-sulfonatoethyl 27.172 

4-(2-Hydroxy-3-sulfopropoxy)benzopllenone radical anion, 
protonated 30.28 

Hydroxytetrakis(4-sulfonatophenyl)porphinatocobaltate(U) 
ion 18.24 

6-Hydroxy-2,5, 7,8-letramethylchromane-2-carboxylic acid 
phenoxy radical 17.60 

6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylate dian­
ion 21.37 
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4-Hydroxy -2,2,6,6.;.tetramethy Ipiperidine-I-oxy I 30.4. 16 

4-[2-Hydroxy-3-trimethy lammonio )propoxy ]benzophenone 
radical anion, protonated 30.29 

5-Hydroxytryptophan 21.38 

3-Hydroxytyramine 30.2. 1 

Hypoiodous acid 26. 115 

Hypoxanthine 16.407 

Hypoxanthine, conjugate acid 12. 145, 13. 110, 16.408 

Hypoxanthine, protonated at N-7 12.145, 13.110, 16.408 

I-Imidazolacetic acid, conjugate acid 16.322 

Imidazole, conjugate acid 16.409 

Imidazole, 5-cyano-4-methyl-, conjugate acid 16.438 

Imidazole, 4,5-dichloro-, conjugate acid 16.347 
Imidazole, 1-(2-ethylsulfonyl)ethyl)-2-methyl-5-nitro-

26.248 

Imidazole, 1-(2-ethylsulfonyl)ethyl)-2-methyl-5-nitro-, con.;. 
juga.te a.cid 26.24{) 

Imidazole,2-mercapto-I-methyl- 1.74 

Imidazole, I-methyl-, conjugate acid 16.441 

Imidazole, 2-methyl-, conjugate acid 16.442 

Imidazole, 4-methyl-, conjugate acid 16.443 

Imidazole, 2-methyl-4-nitro-, conjugate acid 26.292 
Imidazole, 2-methyl-4-nitro-, conjugate base 26.293 

Imidazole,2-methyl-4-nitro- 16.451, 26.291 

Imidazole, 1-(2-N-morpholinoethyl)-4-nitro- 26.298 
Imidazole, 1-(2-N-morpholinoethyl)-4-nitro-, conjugate 

acid 26.299 

Imidazole, 2-nitro-, conjugate acid 26.320 

Imidazole, 2-nitro-, conjugate base 26.321 

Imidazole, 4-nitro-, conjugate acid 26.323 

Imidazole, 4~nitro-, conjugate base 26.324 
Imidazole,2-nitro- 16.486, 26.319 

Imidazole,4-nitro- 16.487, 26.322 

Imidazole, I-propyl- 12.186 

Imidazole-4-carbonitrile, 5-methy 1-, conjugate monoacid 
16.438 

Imidazole-5-carboxamide, 4-methyl-, conjugate acid 
16.435 

Imidazole-4-ethanaminium, a-carboxy-2,3-dihydro-N,N,N­
trimethyl-2-thioxo-, S, inner salt 1.62 

Imidazole-I-ethanol, a-(methoxymethyl)-2-nitro- 16.404, 
26.267 

Imidazole-I-ethanol, a-(methoxymethyl)-2-nitro-, conjugate 
acid 26.268 

Imidazole-I-ethanol,2-methyl-5-nitro- 12.144, 13.109, 
16.403, 26.265 

Imidazole-I-ethanol, 2-methyl-5-nitro-, conjugate acid 
26.266 

2,4-Imidazolidinedione, I-[(5-nitro-2-
furanyl)methylene jamino J- 26.254 

Imidazolium 16.409 

Imidazo[I,5-j]pteridinium,3-amino-8-[4-[[(I,3-
dicarboxypropylamino ]carbon y 1 ]pheny 1]­
I,2,5,6,6a,7-hexahydro-I:-oxo- 16.431, 26.280 

Immunoglobulin G (bovine) 26.389 

Indigodisulfonate ion 12. 146, 16.410, 25. 11, 26.273 
Indigotetrasulfonate ion 12.147, 16.411, 25.12 

Indium(III) ion 12.61, 16. 183, 26. 117 

Indium(II) ion 12.60, 16.182 

Indole-5-sulfonic acid, 2-(1,3-dihydro-3-oxo-5-sulfoindol-
2-ylidene )-2,3-dihydro-3-oxo-, ion(2-) 12. 146, 
16.410, 25.11, 26.273 

Indophenolate ion 12.148, 16.412, 26.274 

Inosine 13.111, 16.413 

Inosine, conjugate acid 12. 149, 13. 112, 16.415 
Inosine, conjugate base 16.414 

Inosine, deprotonated at N -1 16.414 

Inosine, protonated at N -7 12. 149~ 13. 112~ 16.415 
Insulin, zinc(ll) complex 26.410 

Iodate ion 13.43, 16.181, 26:116 

Iodine 1.28, 26. 114 

Iodoacetamide 16.416 

Iodoacetate ion 16.417 
Iodoacetic acid 12. 150, 17.75 

Iodoacetonitrile 17.76 

4'-Iodoacetophenone ket~l radical 30.30. 1 

4' -Iodoacetophenone radical anion 30.30.1 

4' -Iodoacetophenone radical anion, protonated 30.30. 1 

4' -Iodoacetophenone radical anion 30.30.2 

Iodocyclopentane 16.418 

Iodoethane 16.419 

2-Iodoethanol 17.77 
Iodomethane 16.420 

2-Iodopropane 16.421, 2.38 

3-Iodopropionic acid 12.151, 17.78 
Iridium(llI), bis(2,2'-bipyridine )([2,2'-bipyridin]-3-yl­

C,N') 16. 184 

Iridium(llI), bis(2,2' -bipyridine)([2,2' -bipyridin]-3-yl-C,N'), 
conjugate monoacid 16. 185 

Iron(llI), N,N-bis[2-
[bis(carboxymethyl)amino]ethyl]glycinate 12.46, 
26.95 

lron(llI), bis( I-methy limidazole )-a,a,a,~-tetrakis(N­
methy lisonicotinamidophenyl)porphyrin 12.54, 
26.708 

Iron(lll), dicyano-a,a,a,~-tetrakis(N-
methy lisonicotinamidopheny 1 )porphyrin 12.53, 
26.107 

Iron(III), tetraakis(1-methylpyridinium-4-yl)porphine diimi­
dazole complex 26. 100 

Iruu(III),5,lO,15,20-tetrakis(1-methylpyridinium-4-
yl)porphine dihistidine complex 26.101 

lron(llI), 3,10,17 ,24-tetrasulfophthalocyanine 26. 105 
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11"011(111) 7,12-bis[I-[I-(2-amino-2-
carboxyethyl)thio ]ethylJ-3,8, 13, 17-:-
tetramethy Iporphine-2, 18-dipropanoate, tetrahydro­
gen 16.170,24.3, 26.109, 27.65.1, 27.89.1, 27.92.4, 
30.3.4 

Iron(llI) chloroprotoporphyrin, dihydrogen 13.34 

Iron(llI) deuteroporphyrin, dimethyl ester 11.13.4, 16.169 

Iron(IlI) deuteroporphyrin IX 1.27, 10.4, 11. 13.3, 11.26. 1, 
16.168, 9.2 

Iron(llI) dicy anotetrakis( I-me thy lpyridini um-4-
yl)porphyrin 12.51, 26.99 

Iron(IlI) ethylenebis(o-hydroxyphenyl)glycine 26.97 

Iron(IlI) ion 12.43, 13.33, 16.161 

Iron(IlI) myoglobin 12.202, 13.165, 16.596, 26.396, 
27.65.5, 30.3.5 

Iron(IlI) protoporphyrin 13.34 

Iron(IlI) a.,a.,a.,~-tetrakis(N-
methy lisonicotinamidopheny 1 )porphyrin 12.52, 
26.106 

Iron(IlI) 5,10,15,20-tetrakis(1-methylpyridinium-4-
yl)porphyrin 12.50, 13.35, 16.165, 26.98 

Iron(IlI) 5,10,15 ,20-tetrakis( 4-sulfonatopheny l)porphyrin 
12.48, 16. 166, 26. 103 

Iron(llI) tetrakis( 4-sulfonatophenyl)porphyrin J.l-oxo-dimer 
26.104 

Iron(llI) tetrakis[4-(N,N,N­
trimethylamino)phenyl]porphyrin 16.167, 26.102 

Iron(llI) tris(2,2'-bipyridine) 2.23 

Iron(llI) tris(1, 1 O-phenanthroline) 1.25, 11.2.2, 12.47, 
13.38, 14.7, 15.1, 16.164, 17.27,2.24,21.5,22.11, 
27.45.3, 27.47.6, 7.5 

Iron(ll) deuteroporphyrin, dimethyl ester 11.13.2 

Iron(ll) deuteroporphyrin IX 1.23, 10.3, 11.13.1, 16.160, 
8.4, 9.1 

Iron(ll) ion 16.158 

Iron(ll) protoporphyrin 12.42, 13.32, 14.6, 16.159, 26.87, 
27.158.3 

Isobarbiturate ion 21.39 

Isobutylene 1.81 

1-[Isobuty 1 (methy Iphosphato )methy I J-l-methy lethy 1 
27.173.1 

Isobutyric acid 1.83 
Isobutyronitrile 1.84 

Isoindole-l-carboxylic acid, 4,7-dihydro-2,5-dimethyl-4,7-
dioxo-3-phenyl-, ethyl ester 16.385 

Isoindole-4,7-dione, 1,2-dimethyl-3-phenyl- 16.365 

Isoindole-4, 7 -dione, 2,5-dimethy 1-3-pheny 1- 16.366 

Isoindole-4,7-dione, 5,6-dimethyl-3-phenyl-1 ,2-
trimethylene- 16.367 

Isoindole-4, 7 -dione, I-ethoxycarbonyl-2,5-dimethy 1-3-
phenyl- 16.385 

Isoindole-4,7 -dione, l-ethoxycarbonyl-6-methoxy-5-
methyl-2,3-trimethylene- 16.386 
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Isoindole-4,7 -dione, I-ethoxycarbonyl-5-methy 1-2,3-
trimethylene- 16.387 

Isoindole-4,7-dione,5-methyl-I,2-trimethylene- 16.463 

Isoindole-4, 7 -dione, 1,2,3,5-tetramethyl- 16.565 

Isoindole-4,7 -dione, 1,2,5,6-tetramethyl-3-phenyl- 16.566 
Isoiridole-4,7 -dione, 1,2,5-trimethyl-3-phenyl- 16.584 

Isonicotinamide, conjugate acid 16.530 

Isonicotinate ion 16.533 
Isonicotinic acid 16.537 

Isonicotinic acid, protonated 16.538 

Isopropanol 1.90, 10.9, 11.13.11, 11.14.3, 11.16.3, 
11.22.3, 11.27.3,27.170.3,6.19.2,9.14 

l-Isopropoxy-I-methylethyl 27.174 

Isopropyl alcohol 1.90, 10.9, 11.13.11, 11.14.3, 11.16.3, 
11.22.3, 11.27.3,27.170.3,6.19.2,9.14 

Isopropyl cyanide 1.84 

Isopropyl iodide 16.421, 2.38 
Juglone 26.270 

Ketomalonate radical 27.74 
Lacca~e 17.97, 26.390 

Lactate dehydrogenase (cytochrome) 26.384 

Lactic acid 1.73 

Lawsone 16.405,23.12,25.10,26.269,27.234.4,27.41.7 

Lead(II) ions 16.213, 26.138 

Lead(II) 5,lO,15,20,tetrakis(l-methylpyridinium-4-
yl)porphyrin 16.214 

Lead(I) ions 12.72, 13.55, 16.212, 27.89.2 

Linoleate radical 27.226 
Linolenatc radical 27.225 

Lipoamide 12. 152, 13. 113, 16.422, 17.79, 26.275 

Lipoate ion 13.99, 16.382, 26.241, 27.28.7 
Lumazine 16.423 

Lumazine anion 16.423 

Lumazine dianion 16.424 

Lumichrome 26.276 

Lumifiavine 13.114, 16.425, 17.80, 25.13, 26.277, 
27.130.3 

Lumifiavine, reduced 13. 115, 16.426, 26.278 

Lumifiavine semiquinone 13. 115, 16.426, 26.278 

LysRSSR 26.391 
Lysine decarboxylase (B. cadaveris) 26.391 

Lysozyme 26.391 

Malachite Green cation 30.4. 11 

Malate radical 27.71 

Maleic acid 12.153, 16.427 

Malonate radical 27.76 

Manganese(III) aquahydroxy-5, 10, 15,20-tetrakis( 4;. 
sulfonatophenyl)porphyrin 16.196 

Manganese(III) bis(hydroxy)tetrakis( I-methy Ipyridinium-
4-yl)porphyrin 16.192, 21.10 

Manganese(III) dihydroxytetrakis( 4-pyridyl)porphyrin 
21.8 
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Manganese(III) dihydroxytetrakis( 4-
sulfonatophenyl)porphyrin 16.197, 21.9 

Manganese(III) a,a,a,~-tetrakis(N-
methy lisonicotinamidopheny 1 )porphyrin 12,65, 
16.194, 17.34, 26.123 

Manganese(III) tetrakis(l-methylpyridinium-4-
yl)porphyrin 12.63, 16.190, 17.32,26.120 

Manganese(III) 5,10,15,20-tetrakis(2, 1-
phenyleneiminocarbony 1 )tetrakis[ 1-
methylpyridiniumato]porphyrin 12.65, 16.194, 
17.34, 26.123 

Manganese(III) 5,10, 15,20-tetrakis( 4-pyridyl)porphyrin 
16.189 

Manganese(III) tetrakis( 4-sulfonatopheny 1 )porphyrin 
16.195, 26.122, 9.3 

Manganese(ID) tetrakis[4-(N,N,N­
trimethylamino)phenyl]porphyrin 12.64, 16.193, 
17.33, 26.121 

Mangam::s~(II) ion 26. 119 

Manganese(II) 5,10,15,20-tetrakis(1-methylpyridinium-4-
yl)porphyrin 16.187, 17.31 

Maugauese(II) 5,10, 15,20-tetrakis( 4-

sulfonatophenyl)porphyrin 1.31,16.188, 17.30, 
27.76.1 

Melanin (from DOPA) 26.392 

Menadione 12.161, 13.118, 16.445, 23.13,24.10, 25.15, 
26.287, 27.11.5, 27.118.6, 27.127.8, 27.140.8, 
27.142.4, 27.17.1, 27.177.1, 27.18.1, 27.201.1, 
2Z205.1, 27.206.2, 27.207.1, 27.208.1, 27.209.1, 
27.210.1, 27.215.7, 27.216.1, 27.223.1, 27.224.1, 
27.229.4, 27.23.1, 27.230.2, 27.234.5, 27.236.4, 
27.25.1, 27.3.2, 27.34.1, 27.41.8, 27.44.1, 27.5.1, 
27.6.1, 27.64.1, 27.65.2, 27.71.2, 27.74.1, 27.82.8 

Menaquinone 12.161, 13.118, 16.445,23.13,24.10,25.15, 
26.287, 27.11.5, 27.118.6, 27.127.8, 27.140.8, 
27.142.4,27.17.1,27.177.1,27.18.1,27.201.1, 
27.205.1,,27.206.2, 27.207.1, 27.208.1, 27.209.1, 
27.210.1, 27.215.7, 27.216.1, 27.223.1, 27.224.1, 

27.229.4,27.23.1,27.230.2,27.234.5,27.236.4, 
27.25.1, 27.3,2, 27.34.1, 27.41.8, 27.44.1, 27.5.1, 
27.6.1, 27.64.1, 27.65.2, 27.71.2, 27.74.1, 27.82.8 

2-Mercaptobenzimidazole, conjugate acid 16.428, 26.279 

2-Mercaptoethanol 12.154, 13.116, 14.15, 16.429, 17.81 

2-Mercapto-l-methylimidazole 1.74 

3-Mercaptopropionate ion 27.140.7 

2-Mercaptopropionylglycine 12.155 

N-(2-Mercaptopropionyl)glycine 12.155 

2-Mercaptopropionylglycine 16.430 

N-(2-Merdiptopropiony 1) gl ycine 16.430 

Mercuric bromide 16. 177 

Mercuric chloride 16. 179 

Mercurous cyanide 12.59, 13.41, 16.176, 17.28 

Mercury(II) bromide 16.177 

Mercury(II) chloride 16. 179 

Mercury(II) cyanide 26.112 

Mercury(II) iodide 13.42, 16. 180, 26. 113 

Mercury(II) thiocyanate 16. 178 

Mercury(I) cyanide 12.59, 13.41, 16.176, 17.28 

Methacrylamide, radical anion 27. 175 

Methacrylic acid 1.75, 12. 156, 27.109.4, 27.37:'5, 27.39.2, 
27.45.5,27.52.2 

Methacrylic acid, radical anion 27.176.1, 27.176.2 

Methanaminium, N-[4-bis[4-
(dimethylamino)phenyl]methylene]-2,5-
cyc1ohexadien-l-ylidene ]-N-methyl- 16.333, 25.8, 
26.206, 30.4.5 

Methanaminium, N-[4-[[4-
(dimethylamino)phenyl]phenylmethylene]-2,5-
cyc1ohexadiene-l-ylidine]-N-methyl- 30.4.11 

Methane, nitro-, ion(1-) 1.86, 12.177, 16.489,22.22, 
26.325, 27.31.4, 9.12 

Methane, trichloro- 16.328 

Methanediol 12. 126 
Methanesulfonamide, N- [4-(9-acridinylimino )-3-

(dimethy lamino)-2,5-cyc1ohexadien-l-ylidene]-
16.274 

Methanesulfonamide, N-[ 4-(9-acridinylimino )-3-methoxy-
2,5-cyc1ohexadien-l-y lidene]- 16.275 

Methanesulfonamide, N- [4-(9-acridiny lamino )-3-
methoxyphenyl]-, conjugate acid 16.433 

Methanethiol 1.76 

Methanol 1.77, 11.13.10, 11.14.2, 11.16.2, 11.22.2, 
11.27.2, 28.17, 9.11 

Methemerythrin 26.393 

Methemerythrin disulfide 26.394 

Methemoglobin 12.201, 13.164, 16.595, 26.395 

5,10-Methenyltetrahydrofolate 16.431, 26.280 

Methimazole 1.74 

Methoxatine 26.281 

4' -Methoxyacetophenone ketyl radical 30.31. 1 

4'-Methoxyacetophenone radical anion, protonated 30.31.1 

4-Methoxybenzenediazonium cation 12.157, 16.432, 
30.27.3 

4-Methoxybenzenethiol 1.78 

4-Methoxybenzenethiolate ion 1.79 

4-Methoxybenzophenone 27.82.6 

4-Methoxybenzophenone ketyl radical 30.32 

4-Methoxybenzophenone radical anion 30.32 

4-Methoxybenzyl 29.6 

1-(Methoxycarbonyl)-I-hydroxyethyl, conjugate base 
27.177 

Methoxycarbonylmethyl 27.178 

I-Methoxy-3,5-dinitrobenzene 16.373 

(1-Methoxyethoxy )methy I 27. 179 

Methoxy(methoxycarbonyl)methyl 27.180 

(Methoxymethoxy)methyl 27.181 

Methoxymethyl 18. 

2-Methoxy -4-methy 1 phenoxy I 17.82 
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9-:-(2-Methoxy -4-methy lsulfony laminoanilino )acridinium 
16.433 

I-Methoxy-4-nitrobenzene 13.127, 16.474, 26.306 

3-Methoxy-2-nitrotoluene 16.447 

2-Methoxy-2-oxoethyl 27. 178 

4-Methoxyphenoxide ion 21.40 

4-Methoxyphenoxyl 17.83 

4-Methoxyphenyl-N-tert-butylnitrone 12.158, 13.117, 
15.8, 16.434 

(4-Methoxyphenyl)methylcopper(III) ion 29.6.3 

Methyl 1. 

Methyl, bis(4-chlorophenyl)hydroxy- 30.22 

Methyl, carboxy(carboxymethylamino)-, dianion 27.35 

Methyl, carboxy(methylamino )-, anion 27.44 

Methyl, (4-chlorophenyl)- 29.2 

Methyl, (4-chlorophenyl)hydroxy(phenyl)- 30.19 

Methyl, (4-cyanophenyl)- 29.3 

Methyl, dibromo- 11.16 

Methyl, dichloro( cyano)- 27~ 77 

Methyl, dihydroxy-, conjugate base 27.96 

Methyl, (dimethoxy)methoxy- 27.108 

Methyl, N-(dimethylaminocarbonyl)-N-methylamino-
27.114 

Methyl, (4-fluorophenyl)hydroxy(phenyl)- 30.26 

Methyl, hydroxybis( 4-methoxyphenyl)- 30.23 

Methyl, hydroxy[4-(2-hydroxy-3-
sulfopropoxy)phenyl]phenyl-, ion(l-) 30.28 

Methyl, hydroxy [ 4-(2-hydroxy-3-
(trimethy lammonio )propoxy )phenyl ]phenyl- 30.29 

Methyl, hydroxy(4-methoxyphenyl)phenyl- 30.32 

Methyl, hydroxy( 4-methylphenyl)phenyl- 30.34 

Methyl, hydroxy(phenyl)(3-N-methylpyridinio)- 30.5 

Methyl, hydroxy(phenyl)( 4-N-methylpyridinio)- 30.6 

Methyl, hydroxy(phenyl)-2-pyridinyl- 30.7 

Methyl, hydroxy(phenyl)-2-pyridinio- 30.7 

Methyl, hydroxyphenyl-3-pyridinyl- 30.8 

Methyl, hydroxy(phenyl)-3-pyridinio- 30.8 

Methyl, hydroxyphenyl-4-pyridinyl- 30.9 

Methyl, hydroxy(phenyl)-4-pyridinio- 30.9 

Methyl, hydroxy(phenyl)[4-(trifluoromethyl)phenyl]-
30.37 

Methyl,4-(methoxyphenyl)- 29.6 

Methyl, (4-methyl-3,6-dioxo-l-piperazinyl)- 27.117, 
27.183 

Methyl, (4-methylphenyl)- 29.7 

Methyl, tetrahydrofuranyl(hydroxy)- 27.242 

Methyl. tribromo- 11.26 

Methyl, triethoxy- 27.246 

Methyl, trimethoxy- 27.253 

Methyl, tri(methoxy)methoxy- 27.252 

Methyl, tri(1-methylethoxy)- 27.255 

Methy I Green dication 30.4. 12 
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Methyl acetate, radical anion 27.182 

4' -Methyl acetophenone ketyl radical 30.33 

4'-Methylacetophenone radical anion, protonated 30.33 

Methyl alcohol 1.77, 11. 13. 10, 11. 14.2, 11. 16.2, 11.22.2, 
11.27.2, 28.17, 9.11 

4-Methyl-5-(aminocarbonyI)imidazole, conjugate acid 
16.435 

4-Methy 1-5-( aminocarbonyl)imidazolium 16.435 

4-Methylbenzenediazonium cation 12.159, 30.27.4 

4-Methylbenzophenone 27.82.7 

4-Methylbenzophenone ketyl radical 30.34 

4-Methylbenzophenone radical anion, protonated 30.34 

Methy I-I A-benzoquinone 16.436 

4-Methylbenzyl 29.7 

a-Methylbenzyl 29.9 

I-Methyl-2,2'-bipyridinium 16.437 

3-Methyl-7,8-bis,nor-5-deazalumiflavin 26.282 

3-Methyl-2-butenoic acid 12.127, 13.95, 16.357 

N-Methyl-4-carboxypyridinium 12.113, 13.83, 16.325 

4-Methyl-5-cyanoimidazole, conjugate acid 16.438 

4-Methyl-5-cyanoimidazolium 16.438 

2-Methy 1-N -[4-cyanopheny I )methy lene]-2-propanamine 
12.116, 13.86, 15.6 

10-(2-Methyl-2-dimethylaminoethyl)phenothiazine, conju-
gate acid 17.87 

4-Methyl-3,6-dioxo-l-piperazinylmethyl 27.117.2,27.183 

1-Methyl-2,5-dithiacyclopentyl 27.184 

2-Methyl-l,3-dithiolan-2-yl 27.184 

Methylene Blue cation 12.160, 16.439, 25.14, 26.283 

Methylene chloride 16.349 

2-Methylene-l,3-dioxane radical cation 27.185 

2-Methylene-1,3-dioxolane radical cation 27.186 

I-Methylethyl 4. 

I-Methylguanosine, conjugate acid 16.440 

1-Methy Ihepty i 6. 10 

N-rac-Methyl(5,7,7, 12, 14, 14-hexamethyl-I,4,8, 1 1-
tetraazacyclotetradeca-4, Il-dienecobalt(lll) ion 1.8 

I-Methylimidazole, conjugate acid 16.441 

2-Methy limidazole,conjugate acid 16.442 

4-Methylimidazole, conjugate acid 16.443 

I-Methylimidazolium 16.441 

2-Methylimidazolium 16.442 

4-Methylimidazolium 16.443 

Methy 1 iodide 16.420 

I-Methyllumichrome 26.284 

3-Methyllumichrome 26.285 

Mcth~l methacrylate, radical anion 27.187 

S-Methy lmethionine 16.444, 26.286 

2-Methy 1-N-[ (4-methoxypheny I )methy lene ]-2-
propanaminc 12.158, 13.117, 15.8, 16.434 

2-Methyl-N-[(4-methylphenyl)methylene]-:-.2-propanamine 
12.166, 13.122, 15.10, 16.454 
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I-Methyl-l-(methylsulfonyloxymethyl)ethyl 27. 191 

I-Methyl-l-(methylthio)ethyl 27.188 

2-Methyl-l,4-naphthoquinone 12.161, 13.118, 16.445, 
23.13,24.10,25.15,26.287, 27.11.5, 27.118.6, 
27.127.8, 27.140.8, 27.142.4, 27.17.1, 27.177.1, 
27.18.1, 27.201.1, 27.205.1, 27.206.2, 27.207.1, 
27.208.1, 27.209.1, 27.210.1, 27.215.7, 27.216.1, 
27.223.1, 27.224. 1, 27.229.4, 27.23.1, 27.230.2, 
27.234.5,27.236.4,27.25.1,27.3.2,27.34.1,27.41.8, 
27.44.1, 27.5.1, 27.6.1, 27.64.1, 27.65.2, 27.71.2, 
27.74.1,27.82.8 

1-Methy lnicotinamide 16.446, 26.288 

Methyl(nitrilotriacetato )cobaltate(III) ion 1.15 

(Methyl)nitrilotriacetatoferrate(III) ion 1.24 

(Methyl)nitrilotriacetatomanganatc(III) ion 1.32 

3-Methyl-2-nitroanisole 16.447 

Methyl4-nitrobenzenesulfonate 12.162, 13.119, 16.448, 
20.289 

Methyl4-nitrobenzoate 12.163, 13.120, 16.449, 26.290 

3-Methyl-2-nitrobenzoate ion 16.450 

2-Methyl-4-nitroimidazole, cunjugale adll 26.292 

2-Methyl-5-nitroimidazole, conjugate acid 26.292 

2-Methyl-4-nitroimidazole, conjugate base 26.293 

2-Methyl-5-nitroimidazole, conjugate base 26.293 

2-Methyl-4-nitroimidazole 16.451, 26.291 

2-Methyl-5-nitroimidazole 16.451, 26.291 

3-Methyl-2-nitrophenol 16.452 

2-Methyl-N-[4-nitrophenyl)methylene]-2-propanamine 
12.179, 13.137, 15.14 

2-Methyl-2-nitrosopropane 1.80, 12.164, 13.121, 15.9, 
16.453, 17.84, 2.39, 20.14, 22.21, 26.294, 27.202.5, 
3.12,4.13 

I-Methyl-I' -octadecyl-4,4' -bipyridinium 12. 165 

Methyl octadecyl viologen 12.165 

I-Methyl-2-oxoethyl 27.135 

I-Methyl-2-oxopropyl 27.189 

10-Methylphenothiazin-2-ylacetate ion 21.42 

4-Methylphenoxide ion 21.41 

4-Methylphenoxyl 17.85 

4-Methylphenyl-N-tert-butylnitrone 12.166, 13.122, 15.10, 
16.454 

N-Methyl-4-phenyl-2,3-dihydropyridinium 26.295 

4-(4' -Methylphenyl)imino-3-methyl-l-phenyl-2-pyrazolin-
5-one 30.4. 13 

(4-Methylphenyl)methylcopper(III) ion 29.7.3 

2-Methyl-N-phenylmethylene-2-propanamine N-oxyl 
12.185, 13.142, 15.16, 16.511, 26.333 

N-Methy 1-4-pheny lpyridinium 26.296 

5-Methyl-l-phenyl-2,3-trimethyleneisoindole-4,7-dione 
16.455 

2-Methyl-3-phytyl-l A-naphthoquinone 16.588 

2-Methyl-2-propanol . 11.27.4 

2-Methylpropene 1.81 

2-Methylpropenoic acid 1.75, 12.156, 27.109.4, 27.37.5, 
2Z39.2, 27.45.5, 27.52.2 

Methyl propionate 1.82 

2-Methylpropionic acid 1.83 

2-Methylpropionitrile 1.84 

I-Methylpropyl 6. 11 

2-Methylpropyl 6.12 

3-Methylpterin, conjugate acid 12.167, 16.456 

3-Methylpterin 13.123, 16.457 

9-Methylpurine, conjugate acid 16.458 

9-Methylpurine 13.124, 16.459 

4-Methylpyridine, conjugate acid 16.462 

I-Methyl-3-pyridinecarboxylate ion 16.324 

I-Methyl-4-pyridinecarboxylic acid 12.113, 13.83, 16325 

I-Methyl-2-pyridinecarboxylic acid 26.204 

I-Methylpyridinium 16.461 

4-Methylpyridinium 16.462 

1-(Methy lsulfonatomethy 1 )ethy I 27. 190. 1 

1-(Methylsulfonatomethyl)-l-methylethyl 27.191.1 
l-(Methylsulfonatomelhyl)prupyl 27.192.1 

l-(Methylsulfonyloxymethyl)propyl 27.192.1 

N-Methyl-5, 10, 15,20-tetrakis(4-
sulfonatopheny 1 )porphinatonickelate(II) ion 16.205 

1-(Methylthio)butyl 27.194 

4-(Methylthio)butyl 27.,193 

l-(Methylthio)ethyl 27.195 

Methylthiomethyl 27.196 

5-(Methylthio)pentyl 27.197 

1-(Methylthio)propyl 27.198 

5-Methyl-l,2-trimethyleneisoindole-4,7-dione 16.463 

5-Methyluracil 12.198, 13.155, 26.359 

Methyl viologen 12.129, 13.96, 16.361, 17.68,20.12, 
26.227, 27.102.2, 27.130.1, 27.151.2, 27.219.2, 
27.222.9,27.227.2,27.28.6,27.29.1,27.4.1,27.86.2, 
27.92.7,27.98.1, 27.99.2, 30.1.4, 30.17.2, 30.19.2, 
30.21.1, 30.22.2, 30.23.2, 30.24.1, 30.26.2, 30.31.1, 
30.32.3, 30.33.1, 30.34.2, 30.37.3, 30.4.7 

Methyl viologen radical cation 7.67, 78.77, 2.36, 26.228, 

27.170.2,28.15,3.11,4.12,5.14,6.1.8,6.11.5, 
6.12.7, 6.6.6, 7.11, 8.13 

Meliazinic acid, conjugate base 21.42 

Metmyoglobin 12.202, 13.165, 16.596,26.396, 27.65.5, 
30.3.5 

Metronidazole 12.144, 13.109, 16.403, 26.265 

Metronidazole, conjugate acid 26.266 

Misonidazole 16.404, 26.267 

Misonidazole, conjugate acid 26.268 

Mitomycin C 26.297 

] 8-Molybdodiphosphate ion(6-) 12.66, 13.46, 16.199 

Morpholine, 4-[2-( 4-nitroimidazol-l-yl)ethyl]- 26.298 

Morpholine, 4-[2-( 4-nitroimidazol-l-yl)ethyl]-, conjugate 
acid 26.299 
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1-(2-N-Morpholinoethyl)-4-nitroimidazole 26.298 

1-(2-N-Morpholinoethyl)-4-nitroimidazole, conjugate acid 
26.299 

NBS 16.316, 17.55 

NSC 130181 26.180 

2-N aphthacenecarboxamide, 4-( dime thy lamino )-
1 ,4,4a,5,5a,6,11 , 12a-octahydro-3,6, 10, 12, 12a­
pentahydroxy-6-methyl-1,11-dioxo- 16.558, 26.349 

5,12-Naphthacenedione,8-acetyl-10[(3-amino-2,3,6-
trideoxy-hexopyranosyloxy ]-tetrahydro-6,8, 11-
trihydroxy-1-methoxy- 26.208 

5,12~Naphthacenedione, 10-[(3-amino-2,3,6-trideoxy­
hexopyranosy l)oxy ]-7,8,9,1 0-tetrahydro-6,8, 11-
trihydroxy-8-(hydroxyacetyl)-1-methoxy-, conjugate 
acid 26.177 

5,12-Naphthacenedione, 10-[(3-amino-2,3,6-trideoxy­
hexopyranosy l)oxy ]-7,8,9,1 0-tetrahydro-6,8, 11-
trihydroxy-8-(hydroxyacetyl)-1-methoxy-, negative 
ion 26.178 

2,7-Naphthalenedisulfonate ion, 3,3'-[(3,3' -dimethyl[1,l'­
biphenyl]-4,4'-diyl)bis(azo)]bis[5-amino-4-hydroxy-
76.086 

Naphthazarin 21.22, 26.225 

Naphthazarin, conjugate base 26.226 

Naphthazarin, conjugate dibase 21.21, 26.226 

l,4-Naphthoquinone, 5,8~dihydroxy-, ion(2-) 21.21, 26.226 

l,4-Naphthoquinone, 5,8-dihydroxy-, ion(l-) 26.226 

1,4-Naphthoquinone, 5 ,8-dihydroxy - 21.22, 26.225 

1,4-Naphthoquinone,2,3-dimethyl- 16.363 

1,4-Naphthoquinone,2-hydroxy- 16.405, 23.12, 25.10, 
26.269, 27.234.4, 27.41.7 

1,4-Naphthoquinone,5-hydroxy- 26.270 

1,4-Naphthoquinone,2-methyl- 12.161, 13.118, 16.445, 
23. 13, 24.10, 25. 15, 26.287, 27. 11.5, 27. 118.6, 
27.127.8,27.140.8, 27.142.4, 27.17.1, 27.177.1, 
27.18:1,27.201.1,27.205.1,27.206.2,27.207.1, 
27.208.1, 27.209.1, 27.270.7, 27.275.7, 27.276.7, 

27.223.1,27.224.1,27.229.4,27.23.1,27.230.2, 
27.234.5, 27.236.4, 27.25.1, 27.3.2, 27.34.1, 27.41.8, 
27.44.1, 27.5.1, 27.6.1, 27.64.1, 27.65.2, 27.71.2, 

27.74.1, 27.82.8 

l,4-Naphthoquinone, 2-methyl-3-(3,7,11,15-tetramethyl-2-
hexadecenyl)- 16.588 

l,4-Naphthoquinone 16.464, 26.300 

1,4-Naphthoquinone-2-sulfonate ion 23.14, 25.16, 
27.234.6 

Natural Orange 6 16.405, 23.12, 25.10, 26.269, 27.234.4, 
27.41.7 

Neopenty1 6.6 

Neutral Red cation 16.465 

Niacin 16.535 

Nickel(I), 1,4,8,11-tetramethyl-1,4,8,11-
tetraazacyclotetradecane 28.7, 4.6, 5.5, 6.17.1, 6.4.2, 
6.8.2 
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Nickel(II), 1,4,5,7,7,8,11,12,14,14-decamethyl-l,4,8,11-
tetraazacyclotetradecane 26. 134 

Nickel(II), 5,7,7,12,14,14-hexamethyl-l,4,8,11-
tetraazacyclotetradecane 26. 132 

Nickel(II), 5,7,7, 12,14,14-hexamethyl-l,4,8,i 1-
tetraazacyclotetradeca-4,11-diene 26. 133 

Nickel(II), 1,4,8,11-tetraazacyclotetradecane 26.128 

Nickel(II), 1,4,7,10-tetraazacyclotridecane 26.130 

Nickel(II), (lR,4R,8S, 11S)-1 ,4,8,11-tetramethyl-1 ,4,8,11-
tetraazacyclotetradecane 26.131 

Nickel(II) ion 12.68, 16.204, 17.36, 26.127 

Nickel(IV),3,14-dimethyl-4,7,10,13-tetraazahexadeca-
3,13-diene-2,15-dione dioxime 12.69, 13.51, 16.207, 
26.135 

Nickel(I) ion 12.67, 13.50, 16.203, 17.35,26.126. 5.4 

Nicotinamide 16.466 

Nicotinamide, conjugate acid 16.467 

Nicotinamide adenine dinucleotide 12. 168, 16.468, 25. 17, 

26.301, 27.28.8 

Nicotinate ion 16.532 
Nicotinic acid 16.595 

Nicotinic acid, conjugate acid. 16.536 

Nifuroxime 12. 169, 13. 125, 15. 11, 16.469, 24. 11, 26.302, 
27.104.2, 27.141.1, 27.142.5, 27.215.8, 27.229.5, 
27.230.3,27.30.1,27.38.3,27.40.2,27.43.1,27.51.2, 
27.71.3,27.73.2,27.76.3,27.92.8 

Nifurtimox 26.303 

Nimorazole 26.298 

Nimorazole, conjugate acid 26.299 

Nitrate ion 13.49, 16.202 

Nitric oxide 13.47, 26.125 

Nitrilotriacetatocobaltate(II) ion 1.10, 12.10, 13.9, 16.12, 
17. 14, 19. 1, 22.4, 26.23 

Nitrilotriacetatoferrate(II) ion 1.22, 26.85 

Nitrilotriacetatoferrate(III) 26.90 

Nitrilotriacetatomanganate(II) iun 1.30 

2,2',2" -Nitrilotriethanol 27.152.2 

Nitrite ion 13.48 

Nitro Blue Tetrazolium 26.304 

4-Nitroacetophenone 12.170, 13.126, 15.12, 16.470, 
18.12,26.305,27.104.3, 27.116.2, 27.12.3, 27.13.1, 
27.14.1, 27.141.2, 27.142.6, 27./6.1, 27.215.9, 

27.222.1, 27.241.6, 27.28.9, 30.1.5, 30.12.2, 30.17.3, 
30.24.2 

2-Nitroaniline 16.471 

3-Nitroaniline 16.472 

4-Nitroaniline 16.473 

4-Nitroanisole 13.127, 16.474, 26.306 

4-Nitrobenzaldehyde 12.171, 13.128, 16.475, 26.307 

p-Nitrobenzaldehyde 12.171, 13.128, 16.475, 26.307 

4-Nitrobenzaldoxime 13.129, 16.476, 26.308 

4-Nitrobenzamide 12.172, 13.130, 16.477, 26.309 
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Nitrobenzene 12.173, .13.131, 15.13, 16.478, 19.31, 24.12, 
26.310,27.104.4,27.123.1,27.141.3,27.142.7, 
27.143.2, 27.144.2, 27.145.2, 27.146.2, 27.147.2, 
27.149.2, 27.164.5, 27.165.1, 27.95.5, 27.96:1, 
30.4.14 

4-Nitrobenzenediazonium ion 12.174,30.27.5 

4-Nitrobenzenesulfonamide 12.175, 13.132, 16.479, 
26.311 

4-Nitrobenzenesulfonate ion 13.133, 16.480, 26.312 

2-Nitrobenzoate ion 16.481, 26.313 

3-Nitrobenzoate ion 16.482, 26.314, 30.4.15 

4-Nitrobenzoate ion 13.134, 16.483, 26.315 

J.l-p-Nitrobenzoatobis [hydroxo( 1,4,7-
triazacyclononane)cobalt(III)] ion 16.94 

4-Nitrobenzonitrile 12.176, 13.135, 16.464, 26.316, 

27.222.1,27.241.7 

p-Nitrobenzotriftuoride 12.181, 13.140, 16.502, 26.329 

4-Nitrobenzyl 29.8 

2-Nitro-m-cresol 16.452 

aci-Nitroethane, negative ion 1.85 
5-Nitro-2-furaldehyde semicarbazone 26.317 

anti-5-Nitro-2-furaldoxime 12.169, 13.125, 15.11, 16.469, 
24.11, 26.302, 27.104.2, 27.141.1, 27.142.5, 27.215.8, 
27.229.5, 27.230.3, 27.30.1, 27.38.3, 27.40.2, 27.43.1, 
27.51.2, 27.71.3, 27.73.2, 27.76.3, 27.92.8 

Nitrofurantoin 26.254 

1-[(5-Nitro-2-furanyl)methylene]amino]-2,4-
imidazolidinedione 26.254 

Nitrofura~one 26.317 

N-( 5-Nitro-2-furfury lidene )-l-aminohydantoin 26.254 

4-( 5-Ni irofurfury lideneamino )-3-methy I thiomorpholine-
1,1-dioxide 26.303 

5-Nitro-2-furoate ion 16.485, 26.318 

Nitrogen monoxide 13.47, 26.125 

2-Nitroimidazole, conjugate acid 26.320 

4-Nitroimidazole, conjugate acid 26.323 

2-Nitroimidazole, conjugate base 26.321 

4-Nitroimidazole, conjugate base 26.324 

2-Nitroimidazole 16.486, 26.319 

4-Nitroimidazole 16.487, 26.322 

2-Nitroisophthalate ion 16.488 
aci-Nitromethane anion 1.86, 12.177, 16.489,22.22, 

26.325, 27.31.4, 9.12 

4-Nitroperoxybenzoic acid 12.178, 16.490 

p-Nitrophenethyl bromide 16.491 

2-Nitrophenol 16.492 

4-Nitrophenol 13.136, 16.493 

2-Nitrophenoxide ion 16.494 

4-Nitrophenyl-N-tert-butylnitrone 12.179, 13.137, 15.14 

3-(( 4-Nitrophenyl)carbonyl)-2,4-dimethyl-l ,5,8, 12-
tetraazacyclotetradeca-l,3-dienecobalt(III) ion 16.93 

5-(p-Nitrophenyl)-2,3-diphenyltetrazolium 26.326 

2-(p-Nitrophenyl)-3,5':'diphenyltetrazolium 26.327 

aci-l-Nitropropane, negative ion 1.87 

aci-2-Nitropropane, negative ion 1.88 

Nitroprusside ion 12.44, 13.36, 16.162, 20.7, 26.89 

5-Nitro-2,4-pyrimidinedione 16.503 

2-Nitropyrrole 16.495 

3-Nitropyrrole 16.496 

2-Nitroresorcinol 16.356 

Nitrosobenzene 12.180, 13.138, 15.15, 16.497, 26.328, 
27.142.8, 27.164.6 

4-Nitroso-N,N-dimethylaniline 12.130, 13.97, 16.364, 
26.231 

2-Nitrothiophene 16.498 

3-Nitrothiophene 16.499 

2-Nitrotoluene 16.500 

4-Nitrotoluene 13.139, 16.501 

p-Nitro-a,a,a-triftuorotoluene 12.181, 13.140, 16.502, 
26.329 

5-Nitrouracil 16.503 

Nitrous oxide 16.201, 26.124 

Nonaamminebis(2,2' -bipyridine)bis[~l-
(cyano»] (pyridine )triruthenium(III),(II),(III) ion 
26.157 

Noradrenaline 21.43 

Norepinephrine 21.43 

N orpseudopelletierine N -oxy I 16.504, 17.86 

Octaammine-J.l-amido-~-superoxidodicobalt(III) ion 12.33, 
13.23, 16.117,26.60 

Octaamminebis(2,2' -bipyridine )bis[J.l-
(cyano » ]bis(pyridine )triruthenium(III),(II),(III) ion 
26.158 

1,3,6,8,10,13,16,19-
Octaazabicyclo[6.6.6]eicosanecoba1t(III) ion 16.85 

Octyl 6.13 

Oleate radicals 27.228 

Oro tate ion 16.505 

Oxidized dithiothreitol 12.125, 13.94, 16.355, 17.67, 
26.224 

(Oxidized glutathione)copper(II) complex 26.82 

3-0xo-9-azabicyclo[3.3.1]non-9-yloxy 16.504, 17.86 

2-0xocyclohexyl 27.199 

1-0xoethyl 27.200 

2-0xoethyl 21. 

2-0xoglutarate, radical ion( 1-) 27.201 

Oxolane 10. 10 

2-0xopropyl 27.202 

4-0xo-2,2,6,6-tetramethylpiperidinooxy free radical 
12..195, 13.152, 16.568, 17.89,26.353, 27.215.1, 
27.222.1, 30.36.4, 30.4.17, 5.16 

Oxotitanium(IV) ion 16.244 
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Oxygen 1.38,10.7, 11.13.5, 11.14.1, 11.17.1, 11.18.1, 
11.2.3, 11.21.1, 11.22.1, 11.23.1, 11.27.1, 11.7.1, 
12.71, 13.54, 14.10, 15.3, 16.211, 17.37, 18.9,2.30, 
20.11, 22.14, 23.8, 24.5, 25.3, 26.137, 27."1.1, 
27.116.1, 27.117.5, 27.118.5, 27.122.1, 27.127.5, 
27. 153.3, 27. 163.2, 27. 164.2, 27. 178. 1, 27.202.2, 
27.206.1, 27.21.3, 27.212.1, 27.215.3, 27.222.4, 
27.225.1, 27.226.1, 27.228.1, 27.244.2, 27.247.1, 
27.248.1,27.28.2,27.35.2,27.53.1,27.60.1,27.77.1, 
27.92.6, 27.95.4, 28.10, 29.4.2, 29.5.1, 29.8.2, 3.8, 
30.1.2,30.36.3,4.9,5.9,6.1.5,6.10.2, 6.11.3, 6.12.4, 
6.13.3, 6.14.3, 6.19.1, 6.6.3, 6.7.2, 6.9.3, 7.8, 8.10 

Oxygenase, monophenol mono- 17.97, 26.390 

Ozone 22.15 

2-PAM 16.460 

Palladium(II) ion 12.73, 16.216, 26.139 

Paraquat 12.129, 13.96, 16.361, 17.68, 20.12, 26.227, 
27.102.2,27.130.1,27.151.2,27.219.2,27.222.9, 
27.227.2,27.28.6,27.29.1,27.4.1,27.86.2,27.92.7, 
27.98.1, 27.99.2, 30.1.4, 30.17.2, 30.19.2, 30.21.1, 
30.22.2, 30.23.2, 30.24.1, 30.26.2, 30.31.1, 30.32.3, 
30.33.1, 30.34.2, :30.37.3, 30.4.7 

Penatanedioic acid, 2-oxo-, radical ion(l-) 27.201. 1 

Penicillamine 12.182, 16.506 

Pentaammine[ 4-( aminocarbony 1 )-1-
(carboxymethyl)pyridinio]cobalt(III) ion 16.63 

Pentaammine[4-(aminocarbonyl)-1-(l­
(,;arboxyethyl)pyridinio ]coba1t(lII) ion 16.64 

Pentaammine[ 4-( aminocarbony 1)-1-(3-
carboxypropyl)pyridinio]cobalt(lII) ion 16.65 

Pentaammine(aqua)coba1t(III) ion 12.15, 2.5, 26.26 

Pentaammine(azido)cobalt(III) ion 2.9 

Pentaammine(benzoato )cobalt(IlI) ion 26.33 

Pentaammine(bromo)cobalt(III) ion 12.16, 13.11, 16.28, 

19.3,2.6,27.123.3 

Pentaammine(bromo)ruthenium(III) ion 19.24, 2.31, 22.17, 
27.123.1 

Pentaammine( 4-tert-butylpyridine )coba1t(III) ion 16.58 

Pentaammine( 4-tert-buty Ipyridine )ruthenium(II) ion 
16.229 

Pentaammine(carboxymethy14-
pyridinecarboxy lato )cobalt(III) ion 16.62 

Pentaammine( chioru )(,;ubal t(IIl) ion 12. 17, 13. 12, 16.:29, 

19.4, 2.7, 26.28, 27. 123.4 

Pentaammine(3-chloropyridine )ruthenium(II) ion 16.227 

Pentaammine(3-chloropyridine )cobalt(III) ion 16.60 

Pentaammine(chloro)ruthenium(III) ion 12.81, 13.60, 
16.235, 19.25, 22.18, 27.123.1 

Pentaammine(4-cyanobeIlzoato)cobalt(III) ion 26.34 

Pentaammine( cyano )cobalt(llI) ion 2. 12 

Pentaammine(3-cyanopyridine )coba1t(III) ion 16.61 

Pentaammine( 4,5-dichloroimidazole )cobalt(III) ion 16.52 

Pentaammine( 4-dimethy laminopyridine )ruthenium(II) ion 
16.230 
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Pentaammine[ 4-( dimethy lamino )pyridine ]cobalt(III) ion 
16.59 

Pentaammine(2,4-dinitrobenzoato )cobalt(III) ion 16.34, 
26.38 

Pentaammine(3,5-dinitrobenzoato )coba\t(llI) ion 16.35, 
26.39 

Pentaammine(2,4-dinitrophenylacetato )cobalt(III) ion 
16.40, 26.43 

Pentaammine(flnoro)~ohalt(nl) ion 12.18. 16.30, 19.5,2.8 

Pentaammine(hydroxy)cobalt(III) ion 26.27 

Pentaammine(imidazole)coba1t(III) ion 16.51 

Pentaammine(isonicotinamide )ruthenium(llI) ion 26. 154 

Pentaammine(1-methyl-4,4' -bipyridinium)ruthenium(III) 
ion 26.155 

Pentaammine( I-methy 1-4,4' -bipyridinium)coba1t(III) ion 
26.49 

Pentaammine(l-methylimidazole)cobalt(ill) ion 16.53 

Pentaammine(2-methy limidazole )cobalt(III) ion 16.54 

Pentaammine(4-methylimidazole)cobalt(ill) ion 16.55 

Pentaammine( 4-methylpyridine )ruthenium(II) ion 16.228 

Pentaammine(4-methylpyridine)(,;obaIL(m) ion 16.57 

Pentaammine(nitrato-O)coba1t(lII) ion 26.30 

Pentaammine(nitrito-N)cobalt(III) ion 26.29 

PentaammineC2-nitrobenzoato )coba\tCllI) ion 16.31, 26.35 

Pentaammine(3-nitrobenzoato )cobalt(ill) ion 16.32, 26.36 

Pentaammine(4-nitrobenzoato)coba1t(III) ion 16.33, 26.37 
Pentaammine(2-nitrocinnamato )coba1t(III) ion 16.43, 

26.44 

Pentaammine(3-ni trocinnamato )cobalt(llI) ion 16.45, 
26.45 

Pentaammine( 4-nitrocinnamato )cobalt(lII) ion 16.46, 
26.46 

Pentaammine( 4-nitrophenoxido)cobalt(III) ion 16.50 

Pentaammine(2-nitrophenylacetato )coba1t(III) ion 16.37, 
26.40 

Pentaammine(3-nitrophenylacetato )coba1t(III) ion 16.38, 
26.41 

Pentaammine( 4-nitrophenylacetato )cobalt(III) ion 16.39, 
26.42 

Pentaammine( 4-ni tropheny laminosulfonyl)cobalt(III) ion 
16.49 

Pentaammine(4-nitrophenylbulanualo )cobalt(III) ion 16.41 

Pentaammine( 4-nitropheny1cyano )cobalt(III) ion 16.48 

Pentaammine( 4-nitrophenylglycinato )coba1t(l1I) ion 16.42 

Pentaammine( 4-nitrophenylglycylglycinato )cobalt(III) ion 
16.44 

Pentaammine( 4-nitrophenylsulfonyl)cobalt(III) ion 16.47 
Pentaammine(nitroso )ruthenium(llI) ion 16.236, 26. 153 

Pentaamminenitrosylruthenium(II) ion 17.40, 27.22.4, 
27.27.4, 27.42.2, 27.48.3, 27.7.2 

Pentaammineosmium(III)(isonicotinylprolylprolyl­
prolinato )pentaamminecobalt(III) ion 16.119, 26.66 

Pentaammine(phenylacetato)cobalt(III) ion 26.32 
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Pentaammine(pyrazinecarboxy lato-O)cobalt(III) ion 16.66 

Pentaammine(pyridinecarboxylato-O)cobalt(III) ion 26.48 

Pentaammine(pyridine)cobalt(III) ion 16.56, 26.47 

Pentaammine(pyridine )ruthenium(II) ion 16.226 

Pentaammine(thiocyanato-N)cobalt(III) ion 2.10 

Pentaammine(thiocyanato-S)cobalt(III) ion 2.11 

Pentaaqua( 4-tert-butylpyridine )chromium(III) ion 16. 131 

Pentaaquachlorochromium(III) ion 16. 127 

Pemaaqua(3-ch1oropyridine )chromium(III) ion 10. 132 

Pentaaqua( 4-chloropyridine )chromium(III) ion 16. 133 

Pentaaqua(3-cyanopyridine )chromium(III) ion 16. 134 

Pentaaqua( 4-cyanopyridine )chromi um(III) ion 16. 135 

Pentaaqua( 4,5-dichloroimidazole )chromium(III) ion 
16.143 

Pentaaqua(imidazole )chromium(III) ion 16. 142 

Pentaaqua( 4-methyl-5-
(aminocarbonyl)imidazole)chromium(III) ion 16.147 

Pentaaqua(1-methylimidazole )chromium(III) ion 16. 144 

Pentaaqua(2-methylimidazole )chromium(III) ion 16. 145 

Pentaaqua(4-methylimidazole)chromium(III) ion 16.146 

Pentaaqua(pyridine)chromium(III) ion 16.130 

Pentaaqua(pyridinio )chromium(III) ion 16. 130 

Pentachloroethyl 11.23 

Pentacyanonitrosylferrate(II) ion 17.25, 27.22.3, 27.27.3, 
27.42. 1, 27.48.2, 27.7. 1 

Pentacyano(nitrosyl)ferrate(III) ion 12.44, 13.36, 16.162, 
20.7,26.89 

1,4-Pentanediamine, It -( 6-methoxy-8-quinoly 1)- 16.514, 
26.335 

3-Pentanone 1.89 

Pentyl 6.14 

Pentyl,1-formyI-5-hydroxy- 27.138 

Pentyl radicals 6.15 

Permanganate ion 1.33, 10.6, 11.20.4, 13.45, 16.198,2.27, 
27. 123. 1, 27.41.2, 8.7 

Peroxodisulfate ion 1.40, 12.84, 13.63, 16.239, 17.45, 
19.27, 26.161 

Peroxybenzoic acid, 4-nitro- 12. 178, 16.490 

Perylene 26.330 

1,10-Phenanthroline, conjugate mono acid 16.507 

o-Phenanthroline, conjugate monoacid 16.507 

1,10-Phenanthroline 12.183, 13.141, 16.508 

1,10-Phenanthroline-5 ,6-dione 26.331 

1,7-Phenanthroline-5,6-dione 26.332 

o-Phenanthroline 12.183, 13.141, 16.508 

1,10-Phenanthroline-5,6-quinone 26.331 

Phenazine 16.509 

2,8-Phenazinediamine, N8,N8,3-trimethyl-, conjugate 
monoacid 16.465 

Phenazinium, 3,7 -diamino-2,8-dimethyl-5-phenyl- 16.557, 
25.20, 27. 162. 1 

Phenazinium, 3,7-diamino-5-phenyl- 12.184, 16.510, 25.18 

Phenethylamine,3,4,5-trihydroxy- 21.33 

Phenol, 3-methyl-2-nitro- 16.452 

Phenol, 2-nitro- 16.492 

Phenol, 4-nitro- 13. 136, 16.493 

Phenolate ion 21.44 

Phenosafranine cation 12.184, 16.510, 25.18 

Phenothiazine, 2-chloro-IO-dimethylaminopropyl-, conju-
gate acid 17.61 

Phenothiazine, 1 O-(2-methy 1-2-dimethy 1aminoethy 1 )-, con­

jugate acid 17.87 

Phenothiazine-2-acetate ion, 10-methy 1- 21.42 

Phenothiazinium, 3-amino-7 -( dimethylamino )-2-methyl-
12.199, 13.156, 16.578, 17.91, 27.123.1, 27.222.2, 
27.241.9 

Phenothiazinium,3,7-bis(dimethylamino)- 12.160, 16.439, 

25. 14, 26.283 

Phenothiazinium,3,7-diamino- 12.197, 13.154, 16.576, 
17.90,25.21, 27.123.1, 27.159.1, 27.162.2, 27.222.2, 
27.241.8 

Phenoxide ion 21.44 

Phenoxide ion. 4-hydroxy- 21.30.27.135.1.27.136.1. 
27.137.1, 27.138.1, 27.156.1, 27.167.1, 27.189.1, 
27. 199. 1, 27.202.4, 27.222. 1, 27.229.3, 27.232. 1, 
27.235.1, 27.250. 1 

Phenoxide ion, 4-methoxy- 21.40 

Phenoxide ion, 4-methyl- 21.41 

Phenoxide ion, 2-nitro- 16.494 

Phenoxyl, 4-amino- 17.52 

Phenoxyl, 4-carboxy-2,6-dimethyl-, anion 17.59 

Phenoxyl,4-(1,1-dimethylethyl)- 17.56 

Phenoxyl, 4-methoxy- 17.83 

Phenoxyl, 2-methoxy-4-methyl- 17.82 

Phenoxyl,2,4,h-trlhromo- 1792 

PhenoxyI, 2,4,6-triiodo- 17.94 

Phenoxyl,2,4,6-trimethyl- 17.95 

Phenyl-N-tert-butylnitrone 12.185, 13.142, 15.16, 16.511, 
26.333 

p-Phenylenediamine, N,N,N',N'-tetramethyl- 21.50, 
27.202.6 

o-Phenylenediamine 21.45 

p-Pheny lenediamine 21.46 

1 Phenylethyl 29.9 

2-Phenylethyl 6.16 

Phenylmethyl 28. 

Phenylmethy1copper(III) ion 28.6 

Phenyl 2-pyridyl ketone 16.300 

Phenyl 3-pyridyl ketone 16.302 

Phenyl 4:-pyridyl ketone 16.304 

Phenylthiourea 16.512, 26.334 

I-Phenyl-2-thiourea 16.512, 26.334 

p-Phth~late ion 16.513 

Phthalocyanine, tetrasulfo-, cobalt(II) 1. 12, 14. 1, 17. 15, 
26.21,27.158.1,27.166.1 
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Picn\illatc: 1011 16.531 

Pkolinic acid 16.534, 26.341 

2,5-Piperazinedione, l,4-dimethyl- 27.183.2 

2,5-Piperazinedione 26.259 

2,5-Piperazinedione radical anion 27.140 

Piperidine, conjugate acid 27.8.12 

I-Piperidinyloxy,4-hydroxy-2,2,6,6-tetramethyl- 30.4.16 

1-Piperidinyloxy,2,2,6,6-tetramethyl- 12.194, 13.151, 
16.567, 17.88,27.222.1,27.28.10,27.29.2,28.18, 

5.15 

4-Piperidone, 2,2,6,6-tetramethy 1-1-oxy 1- 12. 195, 13. 152, 
16.568, 17.89,26.353,27.215.1,27.222.1,30.36.4, 
30.4.17, 5.16 

Plastocyanin 26.397 

Plastocyanin, CulIRuIII 26.399 

Plastocyanin, ruthenium(III)-modified 26.399 

Plastocyanin (Cull Tyr83N02 deriv.) 26.398 
Polyeyeline 16.558, 26.340 

Porphinatozinc(II) ion, 5,10, 15,20-tetrakis( 1-
methylpyridinium-4-yl), triplet state 16.265 

Porphine, aqua(hydroxy)5,lO,15,20-tetrakis(4-
sulfonatophenyl)-, cobalt(III) 16.108 

Porphine, aqua(hydroxy)tetrakis(1-methylpyridinium-4-yl)-, 
manganese(III) ion 16. 191 

Porphine, aquahydroxy-5, 1 0, 15 ,20-tetrakis( 4-
sulfonatophenyl)-, manganese(III) 16.196 

Porphine, bis(hydroxy )tetrakis( I-methy Ipyridinium-4-yl)-, 
manganese(III) ion 16.192, 21.10 

Porphine, dicyanotetrakis(1-methylpyridinium-4-yl)-, 
iron(m) 12.51, 26.99 

Porphine, dicyano-a,a,a,~-tetrakis(N­
methylisonicotinamidophenyl)-, iron(lII) 12.53, 
26.107 

Porphine, dihydroxytetrakis(l-methylpyridinium-4-yl)-, 
coba1t(III) 16. 109 

Porphine, dihyclroxytetrakis(4-pyridyl)-, manganese (III) 
21.8 

Porphine, dihydroxy-5, 10, 15,20-tetrakis(4-
sulfonatophenyl)-, cobalt(II) 21.3 

Porphine, dihydroxy-5, 10, 15,20-tetrakis(4-
sulfonatophenyl)-, cobalt(III) 16.107 

Porphine, dihydroxy-5,10,15,20-tetrakis(4-
sulfonatophenyl)-, manganese(lII) 10.79/, 27.9 

Porphine, dihydroxy-5,10,15,20-tetrakis(4-
sulfonatophenyl)-, rhodium(III) 12.77, 16.224 

Porphine, dihydroxytetrakis l4-(N ,N,N­
trimethylarnmonio)phenyIJ-, cobalt(III) 16.111 

Porphine, hydroxy-5,10,15,20-tetrakis(4-sulfonatophenyl)-, 
cobalt(II) 16.24 

Porphine, 5,10, 15,20-tetrakis( 4-carboxyphenyl)- 16.560 

Porphine, a,a,a,(3-tetrakis(N­
methylisonicotinamidophenyl)-, iron(lli) 12.52, 
26.106 
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Porphine, a,a,a,(3-tetrakis(N­
methylisonicotinamidophenyl)-, iron(m), bis(l­
methyl imidazole) 12.54, 26.108 

Porphine, a,a,a,~-tetrakis(N­
methylisonicotinamidophenyl)-, manganese(III) ion 
12.65, 16.194, 17.34, 26.123 

Porphine, 5, 10, 15,20-tetrakis(l-methylpyridinium-4-yl)-, 
iron(lli) ion 12.50, 13.35, 16.165, 26.98 

Porphine, 5, 10, 15,20-tetrakis(1-methylpyridinium-4-yl)-, 
iron(Ill), bis(histidine) 26.707 

Porphine, 5, 10, 15,20-tetrakis(l-methylpyridinium-4-yl)-, 
lead(II) ion 16.214 

Porphine, 5, 10, 15,20-tetrakis(l-rnethylpyridinium-4-yl)-, 
rnanganese(II) ion 16. 187, 17.31 

Porphine, 5,10, 15,20-tetrakis(1-methylpyridinium-4-yl)-, 
manganese(III) ion 12.63, 16.190, 17.32, 26.120 

Porphine, 5, 10, 15,20-tetrakis(l-methylpyridinium-4-yl)-, 
tin (IV) ion 12."85 

Porphine, tetrakb(1-111ethy Ivyduinlu1ll-4-yl)-, z;jnc(ll) 

16.264 

Porphine,5,10,15-20-tetrakis(1-methylpyridinium-4-yl)-, 
conjugate base 16.561 

Porphine, tetrakis(1-rnethylpyridinium-4-yl)- 16.561 

Porphine, 5,1 0,15,20-tetrakis( 4-pyridy 1)-, manganese(III) 
ion 16.189 

Porphine, 5,10,15,20-tetrakis( 4-sulfonatopheny 1)-, 
cobalt(II) 1.13, 1.1, 12.12, 16.23 

Porphine, 5,10, 15,20-tetrakis( 4-sulfonatophenyl)-, 
copper(lI) 16. 155 

Porphine, 5,10, 15,20-tetrakis( 4-sulfonatophenyl)-, iron(lli) 
12.48, 16.166,26.103 

Porphine, 5,10,15 ,20-tetrakis( 4-sulfonatopheny 1)-, iron(III), 
~-oxo-dimer 26. 104 

Porphine. 5.10, 15.20-tetrakis( 4-sulfonatopheny 1)-, 
manganese(lI) 1.31, 16.188, 17.30, 27.76.1 

Porphine, 5,10, 15,20-tetrakis( 4-sulfonatopheny 1 )-, 
manganese(III) 9.3, 16. 195, 26. 122 

Porphine,5,10,15,20-tetrakis(4-sulfonatophenyl)-, 
silver(II) 16.5 

Porphine, 5, 10, 15,20-tetrakis(4-sulfonatopheny1)-, 
oxovanadium(IV) 16.252 

Porphine, tetrakis[ 4-N-(3-sulfonatopropyl)pyridinio ]-, 
zinc (II) 16.263 

Porphine, 5,10,15 ,20-tetrakis( 4-sulfonatophenyl )-, zinc(lI) 
16.266, 17.49,21.11 

Porphine, 5,10, 15,20-tetrakis( 4-sulfonatophenyl)- 1.94, 
12.193, 13.150, 16.562 

Porphine, 5,10,15 ,20-tetrakis( 4-sulfonatopheny 1)-, dihydro­
gen, 12.193 

Porphine, 5,10, 15,20-tetrakis( 4-sulfonatophenyl)-, dimer 
12.193 

Porphine, 5,10,15 ,20-tetrakis( 4-sulfonatopheny 1 )-, conjugate 
base 16.562 

Porphine, 5,10, 15,20-tetrakis[4-(N,N,N­
trimethylamino)phenyl]-, iron(III) 16.167, 26.102 
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Porphine,5,IO,I5,20-tetrakis[4-(N,N,N­
trimethylammonio)phenyl]-, manganese(III) 12.64, 
16.193, 17.33, 26.121 

Porphine, tetrakis( 4-trimethylammoniopheny 1)-, zincJII) 
16.262 

Porphine, 5,10,15,20-tetraphenyl-, zinc(II) 16.260 

Porphine-2, IS-dipropanoic acid, 7, 12-bis(l-hydroxyethy 1)-
3,S,13,17-tetramethyl- 12.142, 13.107, 16.400, 
26.260 

Porphine-2,18-dipropanoic acid, 7, 12-bis( I-hydroxyethy 1)-
3,S,13,17-tetramethyl-, zinc(ll) 16.269 

Porphine-2,18-dipropanoic acid, chloro-7,12-diethenyl-
3,8,13, 17-tetramethyl-, iron(III), dihydrogen 13.34 

Porphine-2,18-dipropanoic acid, chloro(7,12-bis[I-[1-(2-
amino-2-carboxyethyl)thio]ethyl]-3,S,13,17-
tetramethyl-, iron(III) 16.170,24.3, 26.100, 27.65.1, 

27.89.1, 27.92.4, 30.3.4 

Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-
tetramethyl-, chromium(III) 16.149, 17.18 

Porphine-2,18-dipropanoic acid, 7,12-diethenyl-3,8,13,17-
tetramethyl-, iron(ll) 12.42, 13.32, 14.6, 16.159, 
26.87, 27.158.3 

Porphine-2,18-dipropanoic acid, 3,7,12,17-tetramethyl-, 
chloroiron(III) 1.27, 10.4, 11. 13.3, 11.26. 1, 16. 168, 
9.2 

Porphine-2,I S-dipropanoic acid, 3,7,I2,I7-tetramethyl-, 
dimethyl ester 1.58, 16.341 

Porphine-2,IS-dipropanoic acid, 3,7, 12, 17-tetramethyl-, 
dimethyl ester, iron(II) 11.13.2 

Porphine-2,IS-dipropanoic acid, 3,7,12,I7-tetramethyl-, 
dimethyl ester, iron (III) 11.13.4, 16.169 

Porphine-2,IS-dipropanoic acid, 3,7,12,17-tetramethyl-, 
iron(II) 1.23, 10.3, 11. 13. 1, 16. 160, 8.4, 9. 1 

[4,4',4",4'" -(Porphine-5, 10, 15,20-tetrayl)tetrakis[1-
methy lpyridiniumato lmanganese(III) ion 12.63, 
16. 190, 17.32, 26. 120 

Primaquine 16.514, 26.335 

Promethazine, conjugate acid 17.87 

2-Propanamine, 2-methy I-N-pheny lmethy lene-,. N-oxy I 
12.185, 13.142, 15.16, 16.511, 26.333 

2-Propanamine, 2-methy I-N-( 4-pyridy lmethy lene )-, N,N­
dioxyl- 16.551, 26.344 

Propane,2-methyl-2-nitroso- 1.80, 12.164, 13.121, 15.9, 
76.453, 77.84,2.39, 20.74, 22.27, 26.294, 27.202.5, 
3.12,4.13 

Propanedioic acid, oxo-, ion(2-), radical ion( 1-) 27.74. 1 

1,3-Propanediylbis(l' -methyl-4,4' -bipyridinium) 16.515 

Propane-2-nitronate ion 1.88 

I-Propanol 9.13 

2-Propanol 1.90, 10.9, 11.13.11, 11.14.3, 11.16.3, 11.22.3, 
11.27.3, 27.170.3, 6.19.2, 9.14 

2-Propanone 1.44 

Propenamide 12.99, 13.74, 16.276, 17.51,26.175,27.9.1 

Propene,2-methyl- 1.81 

Propenyl, 2,3-dihydroxy-I-(hydroxymethyl)- 27.93 

2-Propenyl, I-hydroxy-l-(2-hydroxyethoxy)-, anion 27.203 

2-Propenyl 6.17 

Propiolate ion 27.36. 1 

Propionic acid 1.91 

Propionitrile 1.92 

Propyl 3. 

Propyl, 2-amino-2-methyl-, conjugate acid 27.27 

Propyl,2-bromo-l-methyl- 11.5 

Propyl, 2-carboxy- 27.52 

Propyl, 2-carboxy-2-hydroxy-, anion 27.42 

Propyl, I-carboxy-2-hydroxy-, ion(l-) 27.43 

Propyl, 1,2-dihydroxy-:- 27.102 

Propyl,I,2-dihydroxy-l,2-dimethyl- 27.90 

Propyl,I,2-dihydroxy-l-methyl- 27.99 

Propyl, 1,2-dihydroxy-2-methyl- 27.101 

Propyl, I-hydroxy-l-methyl- 27.163 

Propyl,2-hydroxy-l-methyl- 27.166 

Propyl, 1-(hydroxymethyl)-2-oxo- 27.159 

Propyl,3-hydroxy-2-oxo- 27.168 

Propyl,2-methyl- 6.12 

Propyl,l-methyl-2-oxo- 27.189 

Propyl, 1-[(methylsulfonyl)oxy]methyl- 27.192 

Propyl, 1-(methylthio)- 27.198 

Propyl, 1,2,3-trihydroxy-l-hydroxymethyl- 27.219 

Propy I alcohol 9. 13 

Propylene 1.93, 9.15 

1,I'-Propylene-2,2'-bipyridinium 16.583,26.360 

Propyl gallate 11.13.12 

I-Propylimidazole 12.186 

I-(Propylsulfatomethyl)ethyl 27.204.1 

Propy13,4,5-trihydroxybenzoate 11.13.12 

2-Propynoic acid, ion(l-) 27.36. 1 

Pteridine 12.187 

2,4-Pteridinedione 16.423 

2,4-Pteridinedione anion 16.423 

2,4-Pteridinedione dianion 16.424 

4-Pteridinone, 2-amino-, conjugate acid 12.189 

4-Pteridinone, 2-amino-, conjugate base 12.190, 13.144 

4-Pteridinone, 2-amino-, conjugate acid 16.517 

4-Pteridinone, 2-amino-, conjugate base 16.518 

4-Pteridinone,2-amino- 12.188, 13.143, 16.516, 26.336 

Pterin 12.188, 13.143, 16.516, 26.336 

Pterin, conjugate acid 12.189, 16:517 

Pterin, conjugate base 12.190, 13.144, 16.518 

Pterin, 3-methyl-, conjugate acid 12.167, 16.456 

Pterin,3-methyl- 13.123, 16.457 

Pterin-6-carboxy late 26.337 

Pteroylglutamic acid 16.392 

Purine 16.519, 26.338 

Purine, conjugate base 16.521 

Purine, conjugate monoacid 16.520 
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Purine,9-methyl- 13.124, 16.459 

Purine ion( 1-) 16.521 

Purin-6-one, 9-~-D-ribofuranosyl- 13.111, 16.413 

Purin-6-one 16.407 

Pyran-2-yl, tetrahydro- 27.243.1 

Pyrazine 16.522, 26.339 

Pyrazine, conjugate monoacid 16.523 

j..l-Pyrazinecarboxy latobis-[hydroxytris( ammine )cobal t(IIl)] 
ion 16.118 

j..l-(Pyrazinecarboxy lato )bis-[hydroxo( 1,4,7-
triazacyc1ononane )cobalt(IIl)] ion 16.95 

Pyrazinecarboxylic acid 16.524 

Pyrazol-3-one,5-methyl-4-(4-methylphenyl)imino-2-
phenyl- 30.4.13 

Pyrene 12.191, 13.145, 16.525 

Pyridazine 16.526, 26.340 

Pyridazine, conjugate monoacid 16.527 

Pyridine, 3-acetyl-, conjugate acid 16.271 

Pyridine, 2-benzoyl-, electron adduct, protonated 30.7 

Pyridine, 3-benzoyl-, electron adduct, protonated 30.8 

Pyridine.4-henzoyl-. electron adduct. protonated 30.9 

Pyridine, 2-benzoyl-, ketyl radical, protonated 30.7 

Pyridine, 3-benzoyl-, ketyl radical, protonated 30.8 

Pyridine, 4-benzoyl-, ketyl radical, protonated 30.9 

Pyridine, 2-benzoyl-, radical anion 30.7 

Pyridine, 4-benzoyl-, radical anion 30.9 

Pyridine,2-benzoyl- 16.300 

Pyridine, 3-benzoyl- 16.302 

Pyridine,4-benzoyl- 16.304 

Pyridine, 4,4'-(l,2-ethenediyl)bis-, (E)-, conjugate diacid 
16.311 

Pyridine, 3-hydroxy- 16.546, 26.342 

4-Pyridinealdoxime, conjugate acid 16.528 

2-Pyridinealdoxime, N-methyl- 16.460 

4-Pyridinealdoxime 16.529 

4-Pyridinecarboxaldehyde, 3-hydroxy-5-(hydroxymethyl)-
2-methyl-,5-phosphate 16.547 

Pyridine-4-carboxamide, conjugate acid 16.530 

3-Pyridinecarboxamide 16.466 

3-Pyridinecarboxylate ion, I-methyl- 16.324 

2-Pyridinecarboxylate ion 16.531 
3-Pyridinecarboxylate ion 16.532 

4-Pyridinecarboxy late ion 16.533 

4-Pyridinecarboxylic acid, carboxymethyl ester, anion 
16.323 

3-Pyridinecarboxylic acid, conjugate acid 16.536 

4-Pyridinecarboxylic acid, conjugate acid 16.538 

3-Pyridinecarboxylic acid, protonated 16.536 

4-Pyridinecarboxylic acid, protonated 16.538 

2-Pyridinecarboxylic acid 16.534, 26.341 

3-Pyridinecarboxylic acid 16.535 

4-Pyridinecarboxy lic acid 16.537 

J. Phys. Chern. Ref. Data, Vol. 25, No.3, 1996 

3,5 Pyridinediearboxlyate dianion 16.5:39 

2,6-Pyridinedicarboxyate dianion 16.540 

2,6-Pyridinedicarboxylic acid 16.541 

3,5-Pyridinedicarboxylic acid 16.542 

3,4-Pyridinedimethanol, 5-hydroxy-6-methyl-· 16.550 

Pyridinium 16.543 

Pyridini urn, 4-( aminocarbony I )-I-(3-carboxypropy 1)-
16.544 

Pyridinium,3-aminocarbonyl-l-methyl- 16.446, 26.288 

Pyridinium,3-benzoyl-l-methyl- 16.299 

Pyridinium,2-carboxy-l-methyl- 26.204 

Pyridinium,4-carboxy-l-methyl- 12.113, 13.83, 16.325 

Pyridinium,3-chloro- 16.330 

Pyridinium,4-chloro- 16.331 

Pyridinium. 2.3-dihydro-l-methyl-4-phenyl- 26.295 

Pyridinium, 1-(2,4-dinitrophenyl)- 26.239, 27.222. 1 

Pyridinium, I-methyl- 16.461 

Pyridinium, I-methyl-4-phenyl- 26.296 

3-Pyridinol, conjugate acid 16.545, 26.343 

3-Pyridinol 16.546, 26.342 

Pyridoxa15-phosphate, conjugate acid 16.548 

PyridoxaI5-phosphate, conjugate base 16.549 

Pyridoxal5-phosphate 16.547 

Pyridoxine 16.550 

a-(4-Pyridyll-oxide)-N-tert-butylnitrone 16.551, 26.344 

Pyrimidine 16.552, 26.345 

Pyrimidine, conjugate monoacid 16.553 

Pyrimidine, 5,6-dihydro-2,4,6-trihydroxy-5-methyl-5-nitro-
26.271 

Pyrimidine,5,6-dihydro-2,4,6-trihydroxy-5-methyl-5-nitro-, 
conjugate base 26.272 

Pyrimidine, 2,4,5-trihydroxy-, ion(l-) 21.39 

j..l-4-Pyrimidinecarboxy latobis­
[hydroxotris(ammine)cobalt(IlI)] ion 16.69 

/.l-5-Pyrimidinecarboxylatobis-
lhydroxotris(ammine)cobalt(III)] ion 76.70 

2,4-Pyrimidinedione,5-bromo- 16.318, 26.198 

2,4-Pyrimidinedione, 5-nitro- 16.503 

2,4,5,6-Pyrimidinetetrone 26. 179 

Pyrimido[4,5-b ]quinoline-2,4-dione, 3,10-dimethyl- 26.282 

Pyrimido[ 4,5-b ]quinoline-2,4-dione, 7,8,1 O-trimethyl-
16.337, 26.210 

Pyrimido[ 4,5-b ]quinoline-2,4-dione, 7,8,1 O-trimethyl-, 
ion(l-) 16.338,26.211 

Pyrimido[4,5-b ]quinoline-2,4-dione, 7,8, IO-trimethyl-, pro-
tonated 16.336, 26.209 

Pyrophosphate ion 23.9 

Pyrrole,2-nitro- 16.495 

Pyrrole,3-nitro- 16.496 

Pyrrole-2,5-dione, N-ethyl- 12.135, 16.390, 17.72, 26.247, 
27.122.2, 27.229.2, 27.3.1 

Pyrrolidine, conjugate acid 27.8.13 
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Pyrrolidinium ion 27.8: 13 
Pyrrolicfinyl, 2-carboxy-5-oxo-, conjugate base 27.49.1 

Pyrrolidin-I-yloxy,3-carboxamido-2,2,5,5-tetramethyl-
1.52, 12.111, 13.81, 14.12, 16.320, 17.57, 27.222.5, 
5.12 

I-Pyrroline-l-oxyl,5,5-dimethyl- 16.369,26.232 

Pyrrolo[2,I-a]isoindole-5-carboxylic acid, 2,3,6,9-
tetrahydro-7-methyl-8-methoxy-6,9-dioxo-, ethyl 
ester 16.386 

Pyrrolo[2,1-a]isoindole-5-carboxylic acid, 2,3,6,9-
tetrahydro-7-methyl-6,9-dioxo-, ethyl ester 16.387 

Pyrrolo[2, I-a Jisoindole-6,9-dione, 2,3-dihydro-7,8-
dimethyl-5-phenyl- 16.367 

Pyrrolo[2,1,a ]isoindole-6,9-dione, 2,3-dihydro-5,8-
dimethyl- 16.372 

Pyrrolo [2, I-a lisoindole-6,9-di one, 2,3-dihydro-5-
ethoxycarbonyl-7-methyl-8-methoxy- 16.386 

Pyrrolo[2,1 a]isoindole-6,9-dionc, 2,3-dihydro-5-
ethoxycarbonyl-7-methyl- 16.387 

Pyrrolo[2,1,a Jisoindole-6,9-dione, 2,3-dihydro-7 -me thy 1-5-
phenyl- 16.455 

Pyrrolo[2, I-a ]isoindole-6,9-dione, 2,3-dihydro-7 -methyl-
16.463 

Pyrrolo[2,31Jquinoline-2,7,9-tricarboxylic acid, 4,5-
dihydro-4,5-dioxo- 26.281 

Quercetin, conjugate base 21.47 

Quinizarin 16.352 
Quinizarin-2-sulfonate ion 21.17, 26.223 

Quinizarin-6-sulfonate ion 21. 18 

Quinoline, 8-( 4-amino-l-methylbutylamino )-6-methoxy-
16.514, 26.335 

Quinone 1.49, 12.107, 13.79, 16.297,23.11,24.8, 25.7, 
26.189, 27.101.2, 27.127.6, 27.132.1, 27.193.1, 
27.197.1, 27.215.4, 27.231.1, 27.234.3, 27.32.6, 
27.84.2, 27.90.2 

Quinoxaline 13. 146, 16.554 

Quinoxalinc, conjugatt;; IHunuadd 16.555 

RGW-611 26.298 

Radical from alanine anhydride 27. 118 

Radical from allyl alcohol 27.104 

Radical from crotyl alcohol 27.141 

Radical from d~erythro-2-Deoxypentose 27.215 

Radkal from glycine anhydride 27.127 

Radical from sarcosine anhydride 27. 117 

Radicals from acetyl asparagine 27.205 

Radicals from acetyldiglycine 27.206 

Radicals from acetylserineamide 27.207 

Radicals from acetyltrialanine 27.208 

Radicals from acetyltriglycine 27.209 

Radicals from acety1trisarcosine 27.210 

Radicals from arabinose 27.211 
Radicals from arachidonate 27.212 

Radicals from 2-deoxygalactose 27.213 

Radicals from 2-deoxyglucose 27.214 

Radicals from deoxyribose 27.21D 

Radicals from diglycine 27.216 

Radicals from 3,3-dimethyl-2-hydroxy-l ,4-butyrolactone 
2~217 . 

Radicals from erythritol 27.219 

Radicals from fructose 27.220 

Radicals from galactose 27.221 

Radicals from glucose 27.222 

Radicals from glycylglycinamide 27.223 

Radicals from glycylsarcosine 27.224 

Radicals from Iinoleate 27.226 

Radicals from linolenate 27.225 

Radicals from myoinositol 27.227 

Radicals from oleate 27.228 

Radicals from pentane 6. 15 
Radi~al:> frum ribose 27.229 

Radicals from ribose 5-phosphate 27.230 

Radicals from sodium dodecyIsulfate 27.231 

Radicals from sorbitol 27.232 

Radicals from sucrose 27.233 

Radicals from triglycine 27.234 

Radicals from xylitol 27.235 

Resorcinol, conjugate base 21.36 

Rhodamine B 26.346 

Rhodium(lll) dihydroxybis(2,2' -bipyridine) 16.221 

Rhodjum(III) dihydroxytetrakis( 4-
sulfonatophenylporphyrin 12.77, 16.224 

Rhodium(III) tris(2,2'-bipyridine) 12.75, 16.222, 26.140 

Rhodium(III) tris(1,IO-phenanthroline) 12.76, 13.56, 
16.223 

Rhodium(II) bis(2,2' -bipyridine) 16.220 

Riboflavin 5'-(dihydrogen phosphate) 16.391, 26.251, 
27.130.2 

Riboflavine 16.556, 23.15, 25.19, 26.347 

Riboflavine, 2-deoxo-2-thioxo- 26.357 

Riboflavine binding protein 26.400 

9-[3-D-Ribofuranosylpurin-6-one 13.111, 16A13 

Ribonuclease 11.20.5, 26.401 

Ribose 5-phosphate radicals 27.230 

Ribose radicals 27.229 

Ro 05-9]29 16.486, 26.319 

Rose Bengal dianion 26.348 

Rubidomycin 26.208 

Ruthenium( 6+), decaamminebis(2,2' -bipyridine )bis[~­
(cyano»]tri- 17.43, 26.156 

Ruthenium(6+), nonaamminebis(2,2' -bipyridine)bis[~­
(cyano»](pyridine)tri- 26.157 

Ruthenium(6+),octaamminebis(2,2'-bipyridine)bis[ll­
(cyano»)]hi~(pyridinE'\)tri- 26.158 

Ruthenium(II), bis(2,2' -bi pyridine )(2,2' -bipyrimidine) 
26.142 
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Ruthenium(lII)-modified Plastocyanin 26.399 

Ruthenium(III)-modified 'cytochrome c Fe3+ 26.371 

Ruthenium(III)-modified cytochrome c 551 26.378 

Ruthenium(III) modified stellacyanin 26.404 

Rutheni um(lII) tris(2,2' -bipyridine) 17.42 
Ruthcnium(II) tris(2,2'-hipyridinc) 12.78, 13.57, 16.231, 

17.41,26.141 

Ruthenium(II) tris( 1,1 O-phenanthroline) 12.79, 13.58, 
16.233 

Rutin, conjugate base 21.48 

SR 4233 26.180 

Safranine cation 16.557, 25.20, 27.162.1 

Sarcosine anhydride 27. 183.2 

Sarcosine anhydride, radical anion 27.236 
Scandium(III) 26. 162 

Senecioic acid 12.127, 13.95, 16.357 

Serine radical, conjugate base 27.21 

Serum albumin 13.157 

Serum albumin (bovine) 26.402 

Sil ver(II) 5,10,15,20-tetrakis( 4-sulfonatopheny 1 )porphyrin 
16.5 

Silver(I) ion 12.4, 16.4, 17.3, 26.3, 27.8.1 

Silver(I) ion, complex with Ag(O) 12.3, 13.3, 16.3, 17.2 

Silver(O) ion, complex with Ag(l) 12.3,13.3, 16.3, 17.2 

Sorbic acid, radical anion 27.237 

Sorhitol radicals 27.232 

Soripal, conjugate base 21.42 

Stellacyanin 26.403 

Stellacyanin, ruthenium(III) modified 26.404 

Succinate radical 27.67 

Succinylcytochrome C 13.162, 26.374 

SUl:ruse radkals 27.233 

Sulfate ion 2.33 

I-Sulfatoethyl 27{238 
4-Sultomethylbenzophenone ketyl radical 30.35 

4-Sulfomethylbenzophenone radical anion, protonated 
30.35 

4-Sulfomethylbenzophenone radical anion 30.35 

Sulfonium, (3-amino-3-carboxypropy I )dimethy 1- 16.444, 
26.286 

Sulfur dioxide 16.238, 26. 159 

Superoxide dismutase 26.405 

Tartrate radical 27.65 
Technetate(VII) ion 16.242 

Terephthalate ion 16.513 

Terephthalonitrile 12.124, 13.93, 16.350, 27.241.4 

Tetraakis( I-methy Ipyridinium-4-y 1 )porphineiron(III)-
diimidazole complex 26. 100 

Tetraamminepalladium(II) ion 16.217 

Tetraammine(pyrazinecarboxylato-N,O)cobalt(lII) ion 
16.67 

Tetraaquabis(pyridine)chromium(III) ion 16.129 
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1,4,8, 12-Tetraazacyc1opentadecanechromium(II) ion 1.17, 
12.35, 16.122, 18.4, 2.21, 28.4, 3.5, 4.2, 5.3, 6.1.2, 
6.11.1, 6.12.1, 6.6.1, 6.8.1, 7.4, 8.3 

1,4,8,11-Tetraazacyc1otetradecanecopper(II) ion 26.71 

a-I ,4,8, 11-Tetraazacyclotetradecanenickel(I1) ion . 1.34, 
2.28,3.6, 4.7, 5.6, 6.1.3, 6.10.1. 6.11.2. 6.12.2. 
6.13.1, 6.6.2, 7.6, 8.8, 18.7, 28.8 

B-1 ,4,8, 11-Tetraazacyclotetradecanenickel(II) ion 1.35, 
2.29,3.7,4.8,5.7,6.1.4,6.12.3, 6.13.2, 6.14.2, 6.7.1, 
6.9.2, 7.7, 8.9, 18.8, 28.9 

1,4,8,11-Tetraazacyc1otetradecanenickel(II) ion 26. 128 

1,4,7,10-Tetraazacyc1otridecanenickel(II) ion 26. 130 

2',4',5',7' -Tetrabromoftuorescein dianion 13.101, 26.243 

3,3',4,4' -Tetracarboxybenzophenone tetraanion, radical 
anion 30.36 

3,3',4,4'-Tetracarboxybenzophenone tetraanion, ketyl radi­
cal 30.36 

3,3',4,4' -Tetracarboxybenzophenone tetraanion. radical 
anion, protonated 30.36 

Tetrachloro-l,4-benzoquinone 13. 147 

2,3,5,6-Tetrachlorobenzoquinone 13.147 

1,1,2,2-Tetrachl oro-2-hydroxyethy I 27.239 

Tetrachloromethane 12:110, 16.319, 19.29, 26.202, 
27.241.3 

3,4,5,6-Tetrachloro-2',4',5',7' -tetraiodoftuorescein dianion 
26.348 

1.2,4.5-Tetracyanobenzene 13. 148 

Tetracyanonickelate(II) ion 26. 129 

Tetracycline. 1($.558, 26.349 

6,9: 10,13:20,23:24,27-Tetraethenodibenzo[c,o] [1 ,6,13,18]­
tetraazacycl otetracosin etetrai urn, 5,14,19,28-
tetrahydro- 16.592 

T~tn:rAl1oro-l ,4-hf'.nzoC]111nonf'. 1::; 1.Q::;, 13.149, 16/559, 

26.350 

6,7,8,9-Tetrahydro-2,1 3-dimethyldipyrido[I,2-a:2', 1'-c]­
rI ,41diazocinediium 16.370 

Tetrahydro-2,5-dimethyl-2-furanyl 27.240 

6,7,8,9-Tetrahydrodipyrido[1 ,2-a:2', 1'-
c][1,4]diazocinediium 16.563, 26.351 

Tetrahydrofuran 10. 10 

Tetrahydro-2-furanyl 27.241 
Tetrahydrofuranyl(hydroxy )methy 1 27.242 

Tetrahydro-2-pyranyl 27.243 

Tetrahydropyrrole, conjugate acid 27.8.13 
6,7,8,9-Tctrahydro-2,3, 12, 13-tctramcthyldipyrido[1 ,2-

a:2',I' -c][1 ,4]diazocinediium 16.569, 26.354 

1,2,5,8-Tetrahydroxyanthraquinone, conjugate base 21.49 

Tetrahydroxyborate ion 23.2, 27.10.3, 27.32.1, 27.33. 1 

5,10,15,20-Tetrakis(4-carboxyphenyl)porphine 16.560 

Tetrakis( 4-carboxypheny 1 )porphine 16.560 

Tetrakis(ethylenediamine)-Il-amido-Il-
superoxidodicobalt(III) ion 12.32, 13.24,_ 16.116, 
26.65 
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a,a,a,~-Tetrakis(N-methylisonicotinamidophenyl)­

porphinatoiron(III) ion 12.52, 26. 106 

a,a,(X,~-Tetrakis[2-(N-methy lisonicotinamido )pheny 1]­
porphinatomanganese(III) ion 12.65, 16.194, 17.34 

a,a,a,f3-Tetrakis[2-(N-
methy lisonicotinamido )pheny 1 ]porphinatomanganese(III) 
ion 26.123 

5,10,15,20-Tetrakis( I-methy Ipyridinium-4-
yl)porphinatobismuth(III) ion 16.8 

5,10,15,20-Tetrakis(l-methylpyridinium-4-
yl)porphinatogallium(III) ion 16.173 

5,10,15,20-Tetrakis(l-methylpyridinium-4-
yl)porphinatogermanium(IV) ion 16.174 

5,10,15,20-Tetrakis(l-methylpyridinium-4-
yl)porphinatoiron(III)ion 12.50, 13.35, 16.165, 
26.98 

5,10,15,20-Tetrakis(l-methylpyridinium-4-
yl)porphinatolead(II) ion 16.214 

5,10,15,20-Tetrakis( I-methylpyridinium-4-
yl)porphinatomanganese(II) ion 16.187, 17.31 

5,10,15,20-Tetrakis( I-methylpyridinium-4-
yl)porphinatomanganese(III) ion 12.63, 16.190, 

17.32,26.120 

5,10,15,20-Tetrakis( 1-methy 1 pyridini urn -4-
yl)porphinatotin(IV) ion 12.85 

5,10,15,20-Tetrakis(1-methylpyridinium-4-
yI)porphinato(oxo)vanadium(IV) ion 16.251 

5,10,15,20-Tctrakis(1-mcthylpyridinium-4-
yl)porphinatozinc(II) ion 16.264 

5,10,15,20-Tetrakis(1-methylpyridinium-4-
yl)porphinatozinc(II) ion, triplet state 16.265 

5,10,15,20-Tetrakis(l-methylpyridinium-4-yl)porphyrin, 
conjugate base 16.561 

5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphine 
16.561 

5,10,15,20-Tetrakis( I-methy Ipyridini um-4-' 
yl)porphineiron(III)-dihistidine complex 26.101 

Tetrakis-N-methyl-2,3-pyridinoporphyrazinezinc(II) ion 
16.268 

Tetrakis( 4-N-methy lpyridy 1 )porphine 16.561 

5, 1 0, 15,20-Tetrakis(4-pyridyl)porphinatoantimony(V) ion 
16.241 

5.10.15.20-Tetrakis( 4-pyridyl)porphinatomanganese(III) 
ion 16.189 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1)­
porphinatoargentate(II) ion 16.5 

5,10,15,20-Tetrakis( 4-sulfonatophenyI)-
porphinatochromate(III) ion 16. 148 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1)-
f porphinatocobaltate(II) ion 1. 13, 12. 12, 16.23, 4. 1 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1 )porphinatocuprate(II) 
ion 16.155 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1 )porphinatoferrate(III) 
ion 12.48, 16.166, 26.103 

Tetrakis( 4-sulfonatopheny 1 )porphinatoferrate(III) ion, ll­
oxo-dimer 26. 104 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1)­
porphinatomanganate(II) ion 1.31, 16.188, 17.30, 
27.76.1 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1)­
porphinatomanganate(III) ion 16. 195, 26. 122, 9.3 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1)-
porphinato( oxo )vanadium(IV) ion 16.252 

5,10,15,20-Tetrakis( 4-sulfonatopheny I )porphinatozincate(II) 
ion 16.266, 17.49, 21.11 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1 )porphinatozincate(II) 
ion, triplet state 16.267, 17.50 

5,10,15,20-Tetrakis [1-(3-sulfonatopropy l)pyridinium-4-
y l]porphinatozinc(II) 16.263 

5,10,15,20-Tetrakis( 4-sulfonatopheny 1 )porphine 1.94, 
12.193, 13.150, 16.562 

5,10,15,20-Tetrakis( 4-sulfonatopheny l)porphine, dihydro­
gen 12.193 

'5,10,15,20-Tetrakis( 4-sulfonatophen y 1 )porphine dimer 
12.193 

5,10,15,20-Tetrakis( 4-sulfonatopheny l)porphyrin, conjugate 
base 16.562 

5,10,15,20-Tetrakis[4-(N,N,N-trimethylammonio)­
phenyl]porphinatoiron(III) ion 16.167, 26.102 

5,10, 15,20:-Tetrakis[4-(N,N,N-trimethylammonio)­
phenyl]porphinatomanganese(III) ion 12.64, 16.193, 
17.33,26.121 

5, 10, 15,20-Tetrakis-4-(N,N,N-trimethylammonio)­
phenylporphinezinc(II) ion 16.262 

1,3,7,8-Tetramethylbenzo[g]pteridine-2,4-dione 17.70, 
26.230 

Tetramethyl-l,4-benzoquinone 16.384 

2,3,5,6-Tctrumcthylbcnzoquinonc 16.384 

2,2,5,5-Tetramethyl-3-carbamidopyrrolidin-l-yloxy 1.52, 
12.111, 13.81, 14.12, 16.320, 17.57,27.222.5,5.12 

2,2,5,5-Tetramethyl-3-carbamidopyrroline-l-yloxy 1.53, 
12.112,13.82,14.11,16.321,17.58,27.222.6,5.13 

N ,N,N' ,N' -Tetramethy 1-1 ,2-diazenedicarboxamide 16.295, 
26.186 

Tetramethyldiquat 16.564, 26.352 

1, I' -Tetramethylene-2,2' -bipyridinium 16.563, 26.351 

4,5,4',5'-Tctramcthyl-l, l'-cthylcnc-2,2'-bipyridinium 
16.564,26.352 

1,2,3,5-Tetramethylisoindole-4,7-dione 16.565 

N,N,N',N' -Tetramethyl-p-phenylenediamine 21.50, 
27.202.6 

1,2,5,6-Tetramethyl-3-phenylisoindole-4,7-dione 16.566 

2,2,6,6-Tctrumcthylpipcridinc-N-oxyl 12.194, 13.151, 

16:567, 17.88, 27.222.1, 27.28.10, 27.29.2, 28.18, 
5.15 

2,2,6,6-Tetramethyl-4-piperidinol N-oxyl 30.4.16 

2,2,6,6-Tetramethyl-4-piperidone N-oxyl 12.195, 13.152, 
16,568, 17.89,26.353,27.215.1, 27.222.1, 30.36.4, 
30.4.17, 5.16 
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3,7,12,17-Tetramethylporphine-2,18-dipropanoic acid, 
dimethyl ester 1'.58, 16.341 

3,7,12,17-Tetramethylporphine-2,18-
dipropanoato( chI oro )ferrate(lII), dihydrogen' 1.27, 
10.4, 11.26.1, 16.168, 11.13.3, 9.2 

3,7,12,17 -Tetramethy I porphine-2, 18-di propanoatoferrate(II), 
dihydrogen 1.23, 10.3, 11. 13. 1, 16. 160, 8.4, 9. 1 

3,7,12,17 -Tetramethylporphine-2, 18-dipropanoatoferrate(II), 
dimethyl ester 11.13.2 

3,7,12,17-Tetramethylporphine-2,18-dipropanoatoiron(III) 
ion, dimethyl ester 11.13.4, 16.169 

2,3,9,10-Tetramethyl-l,4,8,II-tetraazacyclotetradeca-
1,3,8,10-tetraenecobalt(II) ion 1.5, 16.13 

2,3,9,10-Tetramethy 1-1,4;8, II-tetraazacyclotetradeca-
1,3,8,10-tetraenecobalt(III) ion 16.88 

2,3,9,10-Tetramethyl-l,4,8, II-tetraazacyclotetradeca-
1,3,8,10-tetraenecobalt(II) ion 26.11 

(lR,4R,8S, IIS)-1 ,4,8,11-Tetramethyl-l ,4,8, 11-
tetraazacyclotetradecanenickel(II) ion 26.131 

1,4,8,II-Tetramethyl-l,4,8,11-
tetraazacyclotetradecanenickel(II) ion 26.131 

2,3,9,10-Tetramethyl-l,4,8,II-tetraazacyclotetradeca-
1,3,8,10-tetraenecobalt(lII) ion 26.52 

1,4,8,11-Tetramethyl-l ,4,8, 11-
tetraazacyclotetradecanenickel(I) ion 28.7, 4.6, 5.5, 
6. 17. 1, 6.4.2, 6.8.2 

4,5,4',5'-Tetramethyl-l,I'-tetramethylene-2,2'­
bipyridinium 16.569, 26.354 

1,8,15,22-Tetramethy ltetrapyridoporphyrazini umatozinc(II) 
ion 16.268 

Tetramethyltetraquat 16.569, 26.354 

4,5,4' ,5' -Tetramethy 1-1, I' -trimethy lene-2,2' -bipyridinium 
16.570, 26.355 

Tetramethyltriquat 16.570, 26.355 

Tetranitromethane 12.196, 13.153, 15.17, 16.571, 18.13, 
19.32, 20)5, 26.356, 27.102.3, 27.107.1, 27.108.3, 
27.114.1,27.121.1, 27.128.1, 27.133.1, 27.174.4, 

27.179.1,27.181.2,27.188.1,27.194.1,27.195.1, 
27.196.1, 27.198.1, 27.200.2, 27.222.1, 27.233.1, 
2725:13, 27.28.11, 27.91.1, 27.92.9, 27.99.3 

5,10,15,20-Tetraphenylporphinatozinc(II) 16.260 

Tetraphenylporphinatozinc(II), triplet state 16.261 

Tetraquat 16.563, 26.351 

3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion 1.12, 
14.1, 17.15, 26.21, 27.158.1, 27.166.1 

3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion dimer 
12.13, 16.25 

3,10,17,24-Tetrasulfophthalocyaninecopper(II) ion 26.75 

. 3,10,17,24-Tetrasulfophthalocyanineiron(III) ion 26.105 

Tetrathionate ion 26. 160 

Tetrazolium,3,3'-(3,3'-dimethoxy[I,I'-biphenyl]-4,4'­
diyl)bis[2-( 4-nitrophenyl)-5-phenyl]- 26.304 

Thallium(I) ion 12.87, 13.65, 16.245, 26.164 

Thallium(I) ion, complex with Tl(O) 12.88, 13.66, 16.246 
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Thallium(O) ion, complex with Tl(l) 12.88, 13.66, 16.246 

Thiamine, conjugate acid 16.572 

Thiamine cation 16.573 

2-Thiazolamine, 5-nitro- 16.284 

Thiazole 16.574 

Thiazole,2-amino-5-nitro- 16.284 

Thiazole,2-bromo-5-nitro- 16.315 

Thiazole, conjugate acid 16.575 

Thiazolium, 3-[(4-amino-2-methyl-5-pyrimidinyl)methyl]-
5-(2-hydroxyethyl)-4-methyl- 16.573 

Thiola 12. 155, 16.430 

2-Thiol-L-histidine betaine 1.62 

4-Thiomorpholinamine, 3-methyl-N-[(2-nitrofuran-5-
yl)methylene]-, 1,I-dioxide 26.303 

ThlOmne cation 12.191, 73.1b4, 76.bI6, 17.90,25.21, 

27.123.1,27.159.1,27.162.2,27.222.2,27.241.8 

Thiophene, 2-nitro- 16.498 

Thiophene, 3-nitro- 16.499 

Thiophenol 28. 19 

Thiopropionylglycine 12.155, 16.430 

2-Thioriboftavine 26.357 

Thiosemicarbazide 16.577, 26.358 

Thiourea, N,N'-diethyl- 16.351,26.216 

Thioxanthen-9-one, 3 ,4-dimethy 1-2- [3-(N,N,N-
trimethy lammonio)-2-hydroxypropy 1- 16.581 

Thioxanthen-9-one, 3,4 .. dimethyl-2-[3-(N,N,N­
trimethy lammonio )-2-hydroxypropy 1-, electron 
adduct 30.38 

Thymine 12.198, 13.155, 26.359 

Tin (IV) tetrakis( 1-meth y 1 pyridini um-4-y 1 )porphyrin 12.85 

Tinidazole 26.248 

Tinidazole, conjugate acid 26.249 

Titanium(III) 12.86, 27.75.4 

Titanium(III) ions 16.243, 22.19, 26.163 

Toluidine Blue cation 12.199. 13.156. 16.578, 17.91, 
27.123.1,27.222.2,27.241.9 

p-Toluquinone 16.436 

Transferrin. dicupric complex 26.406 

Transferrin, diferric complex 26.407 

Transferrin, dimanganic complex 26.408 

Transferrin, ferric complex 26.407 

1,2,2-Tribromoethyl 11.24 

2,2,2-Tribromoethy 1 11.25 

Tribromomethyl 11.26 

2,4,6-Tribromophenoxyl 17.92 

Trichloroacetate ion 16.579 

TrichlOl:omethane 16.328 

Trichloromethyl 10. 

1,1,2-Trichloro-2-oxoethyl 27.244 

2,4,6-Trichlorophenoxyl 17.93 

Trichlorovinyl 11.27 

Triethanolamine 27. 152.2 
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Triethanolamine radical 27.151 

I-[Tri( ethoxy )methoxy ]ethyl 27.245 

Triethoxymethy 1 27.246 

Triethylammonium ion 27.8.14 

Trifluoroacetate ion 16.580 

(11-Trifluoroacetato )bis(ll-hydroxo )bis[ triamminecobalt(III)] 
ion 26.61 

2,2,2 Trifluorol-(difluoromethoxy)ethyl '27.247 

1,2,2-Trifluoro-2-( difluoromethoxy )ethyl 27.248 

2,2,2-Trifluoro-l-hydroxyethyl 27.249 

Trifluoromethyl 9. 

4-(Trifluoromethy 1 )benzophenone 27.82.9 

4-(Trifluoromethyl)benzophenone radical anion 30.37 

4-(Trifluoromethyl)benzophenone radical anion, protonated 
30.37.3 

Triglycine radicals 27.234 
3,4,5-Trihydroxybenzoate ion, conjugate dibase 21.51 

1,2,3-Trihydroxy-l-(hydroxymethyl)propyl, conjugate base 
27.218 

3,4,5-Trihydroxy-2-oxocyclohexyl 27.250 

3,4,5-Trihydroxyphenethylamine 21.33 

3,4,6-Trihydroxyphenethylamine 21.34 

1,2,3-Trihydroxypropyl, conjugate base 27.251 

2,4,5-Trihydroxypyrimidine, conjugate base 21.39 

2,4,6-Triiodophenoxyl 17.94 

Tri(methoxy)methoxymethyl 27.252 

Trimethoxymethyl 27.253 

2-[3-(N,N,N-Trimethylammonio )-2-hydroxypropyIJ-3,4-
dimethyl-9-oxothioxanthene 16.581 

2-[3-(N,N,N-Trimethylammonio)-2-hydroxypropyIJ-3,4-
dimethyl-9-oxothioxanthene radical anion 30.38 

2-[3-(N,N-N-Trimethylammonio)-2-hydroxypropyIJ-3,4-
dimethyl-9-oxothioxanthene electron adduct 30.38 

Trimethy lammoni9methy I 27.254 

4-Trimethylammoniomethylbenzophenone ketyl radical 
30.39 

Trimethylammonium ion 27.8.15 

7,8,10-Trimethylbenzo[g]pteridine-2,4-dione 13.114, 
16.425, 17.80, 25.13, 26.277, 27.130.3 

1,7,8-Trimethy lbenzo [g ]pteridine-2,4-dione 26.284 
3,7,~-Trimethylbenzo[gJpteridine-2,4-dione 26.285 

2,3,5-Trimethyl-l,4-benzoquinone 16.582 

1,7,7-Trimethylbicyclo[2.2.1]heptan-2-one 26.201 

Trimethy1cyclopropenium cation 6.18.1 

TrimethyIcyclopropenyl 6.18 

1, I' -Trimethylene-2,2' -bipyridinium 16.583, 26.360 

Tri( I-methy lethoxy )methyl 27.255 

2,4,6-Trimethylphenoxyl 17.95 

1,2,5-Trimethy 1-3-phenylisoindole-4, 7 -dione 16.584 

2,4,6-Trinitrobenzenesulfonate ion 27.222.2 

2,4,6-Trinitrobenzoate ion 16.585,26.361 

2.3,5-Triphcnyllelrazoliurn 26.362 

Triquat 16.583, 26.360 

Tris(2,2' -bipyrazine )ruthenium(II) ion 16.232, 26. 148, 
27.151.1 

Tris(2,2' -bipyridine )chromium(III) ion 2.22 

Tris(2,2' -bipyridine)coha1t(III) ion 12.28, 16.112, 26.50 

Tris(2,2' -bipyridine )cobalt(II) ion 16.21, 26.17 

Tris(2,2' -bipyridine)iron(III) ion 2.23 

Tris(2,2' -bipyridine )rhodi urn (III) ion 12.75, 16.222, 26. 140 

Tris(2,2' -bipyridine)ruthenium(II) ion 12.78, 13.57, 
16.231, 17.41, 26.141 

Tris(2,2' -bipyridine )ruthenium(III) ion 17.42 

Tris(2,2' -bipyrimidine)ruthenium(II) ion 26.144 

Tris(5-bromo-l, 1 O-phenanthroline )chromium(III) ion 
16.138 

Tris(5-chloro-l, 1 O-phenanthroline )chromium(III) ion 
16.139 

Tris-trans-( 1 ,2-cyc1ohexanediarnine )cobalt(III) ion 16.84 

Tris( 1 ,4~diaminobutane )coba1t(III) ion 16.83 

Tris( 1 ,3-diaminopropane )coba1t(III) ion 16.82 
Tris( 4,4'-dirncthyl-2,2'-bipyridinc )chromiurn(III) ion 

16.136 

Tris( 4,4'-dimethyl-2,2' -bipyridine )cobalt(II) ion 16.22, 
26.20 

Tris( dimethy 19lyoximato )nickelate(IV) ion 16.206 

Tris(5,6-dimethyl-I,10-phenanthroline)cobalt(III) ion 
12.30, 13.22, 16.114-

Tris(5,6-dimethyl-l, 1 O-phenanthroline )chromium(III) ion 
16.141 

Tri~(ethylenedj::tmine)cobalt(III) ion 12.19, 13.13, 16.71 

Tris(5-methyl-l,10-phenanthroline)chromium(III) ion 
16.140 

TrisO,l O-phenanthroline)chrorninrn(TTT) ion 1R.1.~7 

Tris( 1,1 O-phenanthroline )cobal t(lIl) ion 12.29, 13.21, 
16.113 

Tris( 1,1 O-phenanthroline )iron(III) ion 1.25, 11.2.2, 12.4 7, 
13.38, 14.7, 15.1, 16.164, 17.27,2.24,21.5,22.11, 
27.45.3, 27.47.6, 7.5 

Tris(1,lO-phenanthroline)rhodium(III) ion 12.76, 13.56, 
16.223 

Tris(l,lO-phenanthroline)ruthenium(II) ion 12.79, 13.58, 
16.233 

3,3' -Trithiobis(2-amino-3-methylbutyric acid) 26.197 

Trolox C dianion 21.37 

Trolox C radical 17.60 

Trypaflavine cation 26.212 

Trypan Blue tetraanion 16.586 

Trypsin 26.409 

Tryptophan 26.363 

Tryptophan,5-hydroxy- 21.38 

12-Tungstate ion(6-), dihydrogen 12.91, 13.69, 16.254, 
26.166 

18-Tungstodiphosphate ion(6-) 12.94, 13.72, 16.256 
12-Tungstoferrate ion(5-) 12.92, 13.68, 1625,~, 96167 
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12-Tungstophosphate ion(3-) 12.93, 13.70, 16.255,26.168 

12-Tungstosilicate ion( 4-) 12.95, 13.71, 16.257, 26. 169 

Tyrosine 26.364 

Ubiquinone 30 16.587 

Ubiquinone 6 16.587 

Uracil. 1,3-dimethyl~ 12.131 

Uranium(III) ion 1.41, 12.89, 16.247, 17.46,22.20, 
27.37.3 

Uranium(VI) 16.249, 26. 165 

Uranyl(VI) ion 12.90, 13.67, 16.248 

Vanadium(II) ion 1.42, 16.250, 19.28,2.34,28.11,3.9, 
4.10, 5.10, 6.1.6, 6.12.5, 6.6.4, 7.9, 8.11 

Vanadyl(IV) 5,10, 15,20-tetrakis( 4-
sulfonatophenyl)porphyrin 16.252 

Vinyl 6.19 

Vinyl sulfonate ion 27. 172.2 

Vitamin B6 16.550 
Vitamin B z 16.556,23.15,25.19,26.347 

Vitamin B12 26.58 

Vitamin Bl2a 26.57 
Vitamin Be 16.3()2 

Vitamin Bl2r 1.14, 17.16, 18.2,2.4,20.4,26.24,28.2,3.3, 
7.2,8.1 

Vitamin C 16.292 

Vitamin Kl 16.588 

Vitamin M 16.392 

WR-I065 16.286 

Xylitol radicals 27.235 

1,I'-[m-Xylylene(4,4'-bipyridinium)] 16.590 

1, I' -Lo-Xylylene(4,4' -bipyridinium)] 16.589 

1,I'-[p-Xylylene(4,4'-bipyridinium)] 16.591 

l,l'-o-Xylylenebis(4,4'-bipyridinium) 16.592 
Ytterbium(III) 26. 170 

Zinc(II), 5,10, 15-20-tetrakis(1-methylpyridinium-4-
yl)porphyrip, triplet state 16.265 

Zinc(II), tetrakis[ 4-N -(3-sulfonatopropy 1 )pyridy 1 ]porphyrin 
16.263 

Zinc(II) hematoporphyrin 16.269 

Zinc(II) insulin 26.410 

Zinc(II) insulin complex 26.410 

Zinc(II) ion 12.97, 16.259, 17.48,26.172 
Zinc(II) 5,10,15,20-tetrakis(1-methylpyridinium-4-

yl)porphyrin 16.264 

Zinc(II) tetrakis( 4-N-methy Ipyridy l)porphyrin 16.264 

Zinc(II) tetrakis-N -me thy 1-2,3-pyridinoporphyrazine 
16.268 

Zinc(II) tetrakis( 4-sulfonatopheny 1 )porphyrin 16.266, 
17.49, 21.11 

Zinc(II) tetrakis( 4-trimethy lammoniophenyl )porphyrin 
16.262 

Zinc(II) 5,lO,15,20-tetraphenylporphyrin 16.260 

Zinc(II) tetraphenylporphyrin 16.260 
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Zinc(II) tetraphenylporphyrin, triplet state 16.261 

Zinc(J) ion 12.96, 16.258, 17.47,26.171 


