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Absolute rate constants for reactions of aliphatic carbon-centered radicals in aqueous
soludons have been compiled and evaluated from the literature. Rate constanis 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

¥0n leave from Institute of Nuclear Chemistry and Technology, Warsaw,
Poland Alkyl radicals and substituted alkyl radicals are important
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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!? and the kinetic results were summarized in
several compilations.>* 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 NDRL/NIST Solution
Kinetics Database.” 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 Aliphatib Carbon-
Centered Radicals

2.1. Radiolysis

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

H;0~ ¢+ H '+ OH+H, +Hy0,, 1)
€7 N;0—N,+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—H,0+R", (3)
H +RH—-H,+R". @)

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 ailowed
lo 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
formed by abstraction. Rate constants for a large number of
hydroxyl radical reactions are summarized in a recent
compilation® and in the Solution Kinetics Database.’ Hydro-
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gen atoms are somewhat more 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 of radicals.

(b) Certain carbon-centered radicals were produced by the
addition of H" or 'OH to unsaturated aliphatic compounds.

"OH+R,C=CR,—R,CC(OH)R,, )
H +R,C=CR,—R,CCHR,. (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.

(¢) Many simple alkyl radicals can be formed by the reac-
tion of 'OH with alkyl sulfoxides via an addition/
fragmentation mechanism.”

"OH+R,80—R,SO(OH)—RSO,H+R . (7

Since the rate constants for reaction of "OH with the sulfox-
ides are >10° L mol™'s™! and the lifetimes of the OH ad-
ducts are <2200 ne, the radicals R’ are produced in <21 X 1076
s after the pulse in 0.01 mol L™! 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, Eq. (), or with formate ions,
Eq. (10).

e tRX—X 4R, - ®)
"OH+(CH;),CHOH—H,0+(CH;),COH,  (9)
"OH+HCO; —H,0+CO;". (10)

The radical from 2-PrOH will reduce some halogenated
compounds (such as CCl, or CH;I) to produce more of the
desired radical.®

(CH3),COH+RX—R +X " (CH,),CO+H*.  (11)

Many halogenated compounds, however, do not react rapidly
with (CH,),COH. The reaction of CO;” with halogenated
compounds is slow, even that with CCly.

(e) Alkyl radicals have been produced also by reaction of
€4q With alkylammonium derivatives, a reaction that pro-
ceeds by reductive elimination of ammonia.’

€ o+ CoHsCH,NH; —CgH;CH,+NH;, (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 benzylammonium undergoes deamination
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corresponding to only 70% of the e, . 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.

€ P RyCO—R,CO™, (13)
R,CO™+H*e2R,COH. (14)
2.2. Photolysis

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

RCOML+Ay—R +CollL. (15)

Other photochemiceil methods include the reductive quench-
ing of triplet ketones with an alcohol, amine, or phenol,'~*3
e.g.,

3R,CO+R,CHOH—2 R,COH, (16)
3ArCOR +ArOH—ArO +ArCOHR, a7
and

3ArCOR+R,CHOH—ArCOHR+R,COH,  (18)
followed by,

ArCOCH;+R,COH—ArCOHCH;+R,CO.  (19)

Other methods which have been used are oxidative decar-
boxylation of benzilic acid photosensitized by uranyl ion,*
photolysis of 2,4-dihydroxy-2,4-dimethy!-3-pentanone,'* and
the photolysis of H,0, followed by reaction of ‘OH with an
organic solute.'

2.3. Chemical Methods

Chemical methods also have been used to produce certain
alkyl radicals. These include Fenton-like systems, where Fel'
or Ti™ jons react with H,0, 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
species!” 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.'® Alterna-
tively, the rate constants were determined by competition
kinetics (c.k.), where a reference reactant (R), that reacts
with a known rate constant (kg) 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. I'rom the absorbance in the absence (Ag)
and in the presence (A) of various concentrations of a com-
pound (S) one calculates its rate constant (kg) from the equa-
tion: Ay/A —1=(k[S])/(kg[R]).1"1%%

A number of rate constants were determined by using
other monitoring techniques. Several studies utilized the esr
signal of a radical to follow its formation or decay.”’** 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
conducting species H™ and OH™ 7?3

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 Jow. 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 10% to 10° L mol™! 5™, 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 107 and

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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107* mol L™! 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
10° L mol ' s™ or higher. Only a few rate constants lower
than this have been reported and they have been measured or
estimated by other techniques.

4.1. Reactions With Oxygen

Most of the radicals included here react very rapidly with
O, with k of the order of 10° L mol™! s™*. 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 O5 directly.

R +0,—RO0", : (20
CO; +0,—C0,+0;. 21)

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

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 CO,”, (CH,),COH,
(CH3)2CO“, and similar radicals derived from methanol and
ethanol. In general, alkyl radicals that have a hydroxy or an
amino group25 on the same carbon as the unpaired electron
have reduction potentials in the range of —1 to —2 V vs
NHE® and thus can reduce many compounds [quinones (Q),
nitro compounds, porphyrins, higher oxidation state metal
ions and complexes, etc.}, e.g.,

(CH3),COH+Q—CH;COCH;+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.?*?’

4.3. Hydrogen Abstraction

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

These reactions are generally slower than the reductions
mentioned above.
4.4. Additlon to Substrate

Alkyl radicals also react by addition to unsaturated
bonds.?

"CH,OH+CH,=CHCO,H—HOCH,CH,CHCO,H.
(24)

J. Phys. Chem. 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.*’

(a) (CHy),COH+Cr?*—CrC(CH,),0H2,  (25)

CrC(CHj),OH*" +H,0—Cr** +2-PrOH+0H ",
(26)

k(25)=5%10" Lmol™'s7],
k(26)=1.5 s~! at pH 5°.

(b) 'CH2C(CH3)QOH+Cu*»»CuCHZC(Cﬂg)ZOH'*,
27

CuCH,C(CH;),0H* —CH,=C(CH,),+Cu**+OH", (28)
k(27)=4.5%X10° Lmol™'s™},
k(28)=2.2x10° s at pH 2.7°2
(c) "CH;+MnNTA™=CH;MnNTA™,  (29)
k(29)=1.5x10% Lmol™!s™!, and
k(=29)=12x10° s71 3,
4.5. Oxidation of Substrate

Carbon-centered radicals containing a carbonyl group at
position B3, such as "CH,CHO, 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.3*>>

"CH,CHO+ArO~ +H"—CH;CHO+ArO",  (30)

‘CH,CHO+TMPD+H*—CH;CHO+TMPD *,
(31)

‘CH,CHO+Fe(CN)¢ ™ +H*—CH;CHO+Fe(CN)? ™.
(32)

5. Arrangement of the Tables

Tables 1-6 cover unsubstituted alkyl radicals containing
only carbon and hydrogen. Tables 7—11 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
Ly 1eactions with organics atranged 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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wynonyins for both radical and substrate as an aid in locating
specific reactants, When more than one radical may be in-
volved the radicals are identified only by their origin and
piven 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-
hols, The name of the substrate is given with each numbered
cniry. The name of the radical is given in the table heading.
Tables 6, 11, 27, 29, and 30 contain more than one radical
and the arrangement is alphabetical by the uame of tie radi-
cal. Products are listed only for those reactions for which
evidence has been obtained on the nature of the products; in
some cascs only the reaction type is given, e.g., addition,
clectron transfer, etc.

Values of & are in units of L mol™! s™! which is given at
the top of the column; the unit of s 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 limits have been
omitted. Most of the rate constants in these tables have un-
certainties of +10% to £20%. In cases where the quoted
coror is large, the value has been rounded to one significant
figure. Upper and lower limits are indicated when reported.
Rate constants for second-order decay of the radicals are
given as k (not 2k) where —dR/dt=2k[R]* has been deter-
mined. The molar absorptivity, &, used to calculatc & in op-
lical 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 pK, of the substrate is given
in the Comments column as an indication of the possible
ionic forms of the substrate. The pK,’s have not been evalu-
ated by the present authors. In some entries, pK,’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 eniry in the tables in which the chemical species
is a reactant.
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6. List of Abbreviations and Symbols

A
abs.

abstr.
ABTS

Ac

AcOH
addn.

alk.

anal.

bpy

bpz

BuOH
tert-BuOH

calcd.

chem.

ck.

condy.

contg.

cor.

CTAB
cyclam

detd.
4,11-dieneN,

dk.
dmg
DMSO
€

E,
EDTA
elec.
e-r.
esr
estd.
Et
EtOH
formn.
f.p.
f.p./rq
f.p.fog
Y-I.

G
AH%

meas.
MeCH

frequency factor

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
hexadecyluimethylanunoaniwn bromide
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 absorptivity)
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 V)
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

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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MV2* methyl viologen (1,1’-dimethyl-4,4'- bipyri-
dinium)

NTA nitrilotriacetate

obs. observed

opt. optical absorption

Pa pascals (N m~?)

p.bk. product buildup kinetics

phen 1,10-phenanthroline

phot. photolysis

pK, negative logarithm of the acid dissociation
constant, where AH+H,0=2A"+H,0"

PNAP p-nitroacetophenone

" PANBCo™ p-nitrobenzoato(pentaammine )cobalt(I1I)

ion

p.r. pulse radiolysis

prod. product

PrOH propanol

py. pyridine

Q 1,4-benzoquinone

redin reduction

rel. relative

resp. respectively

ASE activation entropy

satd. saturated

SDS sodium dodecylsulfate

s.f. stopped-flow

soln. solution

TAN 2,2,6,6-tetramethyl-4-piperidone N-oxyl

TEOA triethanolamine

TNM tetranitromethane

TPPS tetrakis(4-sulfonatophenyl)porphine

AV activation volume

X-r. 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 mol ™! s_l)
1.1 Methyl
*CH3 + "CH; —~ CyHg 9% 108 ~7 pI. DX. in N,O-satd. soln. contg. 0.0014 mol L1 89G082
CHy; £(215 nm) = 1500 L mol™ cm™.
1.6 10° 1.4 208 pr. D.k. at 210-220 nm in soln. contg. 0.04 mol Lt 751055

CH, (30 atm) and 2.5 x 107% mol L™ N,0; e =
1600 and 975 L. mol™! cm " at 213 and 220 nm.,
resp.; E, = 16 kJ mol ™, studied at 280-340 K.
12x10° 55 p.r. D.k. in soln. contg. 0.01 mol L™ CH, and 0.25 mol 720445
L™ N,0; £ = 850 L mol ™ em™ at 220 nm.

1.2 Carbon monoxide

‘CH; +CO — CH;CO 2.3x10% chem. Ck. in CO-satd. soln. contg. Co(cyclam)?* and 92A424
tert-butyl hydroperoxide; rel. to <("CHz +
Co(cyclam)®*) = 1.6 x 107 L mol™! 57,
1.8 % 108 chem. C.k. in CO-satd. goln. contg. Co(Me(,[14]unoN4)2* 024424
and fert-butyl hydroperoxide; rel. to k("CH; +
Co(Meg[14]aneN,)?*) = 4.2 x 107 Lmol ™! 571,
2.0%10% 1-2 298  chem. Estd. in soln contg. zert-butyl hydroperoxide and ~ 91M189
Cofeyclam)® or Co(Meg|14JaneN ,)*".

13  Aqua(1,4,8,11-tetraazacyclotetradecane)cobalt(IY) ion

*CHj, + Co(cyclam)?* - 1.6x107 < 297 fp. D.k:at 600 nm in soln. contg. MV'* as indicator ~ 89A338
CH;Co(cyclam)** and CH5;Co(cyclam)®* and Co(cyclam)®*.

14 5,7,7,12,14,14-Hexamethyl-l,4,8,11-tetraazacyclotetradecanecobalt(lI) ion
*CH; + Co(Meg[14]JaneN,)?* - 42x107 7 296  fp. D.k. at 600 nm in soln. contg. MV**agindicator ~ 89A530
CH,Co(Meg[14]aneN > ' and CH;Co(cyclam)?*.

L5 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(Il) ion

*CH; + Co(MejtetraeneN . — ~5x107 137 296 fp. Dk in saln. contg. CHyColeyclam)?*. 80A530
CH;Co(MejtetraeneN )+

1.6 N-rac-5,1,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(X) ion

*CH, + Nerae-Co(4, 11-dieneN 2" —» 6107 7 208 pur. P.b.k. in N,O-satd. soln. contg. 0.01 mol L™ 91A513
N-rac-CHsCo(4,11-dieneN,)** ~1x10% 336 DMSO.
73%107 137 296 fp. D.k. in soln. contg. CHsCo(cyclam)®*. 89A530
1.7 N-meso-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
"CH; + N-meso-Co(4,1 l-dieneN4)2+ - 23x10® 1.3-7 296 fp. D.xk. at 600 nm in soln. contg. MV"* as indicator ~ 89A530
N-meso-CH;Co(4,11-dieneNy)?* and CH;Co(cyclam)*.
~1.5%10% 9.5 p.L. D.X. at 330 nm (Co™) as well as p.bk. at 280 nmin 761203

Ar-satd. soln, contg. 1 mol L™ ter-BuOH and 5 %
1073 mol L™! CH,4L

7x108 1 £p. Abs. changes in soln. contg. Co(NH,)s(OAc)** and  74F644
HCIO,.
1.8 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene(methyl)cobalt(III) ion
*CHj; + N-rac-CH;Co(4,11-dieneN, > 4.1x 107 296  fp. D.k. at 650 nm in deaerated soln. contg. ABTS™  90A401
= CyHg + N-rac-Co(4,11-dieneN,)*" as indicator and CHzCo(4,11-dieneN,)**.
1.9 (Acetato)pentaamminecobalt(II) ion

*CH; + Co(NH3)5(OAc)** ~ 4x10° phot. Estd. from intensity dependence of CH, and C;Hg ~ 71F579
formn. in soln. contg. 0.005 mol L™}
Co(NH;)5(OAc)?* assuming k(R +R) =2 x 1010 L

mol~ts7L,
1.10 Nitrilotriacetatocobaltate(I) ion
*CHj + CoNTA™ — CH5CoNTA™ 4%107 293 pr. Abs. changes in NyO-satd. soln. contg. DMSO. 94A367

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



716 NETA, GRODKOWSKI, AND ROSS

TABLE 1. Methyl — Continued

No. Reaction k

Ta() rMethéd Comment

pH Ref.
(" mol ! s
1.10 Nitrilotriacetatocobaltate(II) ion — Continued
1.9% 108 6.5 pr. Pbk. at 264 nmin N,O-satd. soln. contg. (1-5) x  91A443
1073 mol L™ CoSOy, 6 x 107> mol L™' NTA, 0.1
mol L) DMSO and 1.2 x 107 mol L™ O,; AVE =
6.0 cm® mol™!, studied at 0.1 and 150 MPa.
1.6 x 10® 4.0-9.7 p.I. Pb.k. at 320 nm in N,O-satd. soln. contg. (5-100)  88A343
x 107 mol L™! CoSQy, (1-5) x 107 mol L™! NTA,
and 0.2-1 mol 171 DMSO
1.11 Bis(dimethylglyoximato)(pyridine)cobait(II)
‘CH; + Co(dmgH),py — ~5%107 f.p. D.k. following irrad.-induced Co-CHj; homolysis 777005
CH;Co(dmgH),(py) of
: pyridiniomethylbis(dimethylglyoximato)cobalt(11I);
back reaction.
112 3,10,17,24-Tetrasulfophthalocyaninecobalt(II) ion
*CHj + Co(tspc)"' ~ CH3Co(tspc)4“ >5x 10° 3-12 p.r. P.b.k. at 450 nm in N,O-satd. soln. contg. 0.1 mol ~ 89A150
L™ DMSO.
113 5,10,15,20-Tetrakis(d-sulfonatophenyl)porphinatocabaltate(II) ion
‘CH;3 + CoTPPS*™ ~ CH3C0TPPS4' 1.5x10° 13 pr. D.k. in N,O-satd. soln. contg. CH,l; methyl radical 83A088
from DMSO gave k= 1.2 x 10° L mol™! sLat pH
8 k= 1.7 x 10° (CHs1) and 1.4 x 10° L mol ! 5™
(DMSO0).
1.14 Cobal(Il)amin
‘CH; + B12r - (CH;)B12 42x108 1.3-7 296  fp. D.k. at 470 nm, as well as p.b.k. at 520 nm, in soln. 89A530
contg. CH;Co(cyclam)** and cobal(I)amin.
4.4x108 7 296 fp. D.k. at 600 nm in soln. contg. MV'* as indicator ~ §9A530
and CH;Co(cyclam)?,
1.15 Methyl(nitrilotriacetato)cobaltate(III) ion
‘CH; + CH3CoNTA™ — CoNTA™ + 3.8x 107 p.L. D.k. in N,O-satd. soln. contg. CoSOy4, NTA and 89A204
CyHg DMSO. 88A343
1.16 Chromium(l) ion
*CHj + C2* - CrCH, > 22108 ~3 293 pr. Abs. changes in N,O-satd. soln. contg. 0.001 mol ~ 92A361
. L' ¢ and DMSO; AV = 6.3 cm® mol ™,
studicd at 0.1-150 MTa.
22x%108 <2 297  fp. D.k. at 600 nm in soln, contg. MV'* as indicator ~ 89A338
and CH,Co(cyclam)?*.
1.17  1,4,8,12-Tetraazacyclopeutadecanechromium(l) jon
"CH; + Cr([lS]aneN4)2+ - 1.6x 108 298  fp. D.k. at 600 nm in soln. contg. MV"* as indicator 91A427
CH,Cr([15]aneN ;)** and CH;Co(dmgH),.
1.18 Copper(l) ion
*CHj + Cu* — CuCH,* 3.5x%10° 0.7-5.0 prL. Pbk. in N,O-satd. soln. contg. (5-30) X 107" mol ~ 86A115
L7 CuSOy, (2-20) x 107° mol L™ Cr**, (2-20) x
1075 mot L™} Cu* and 0.1-1.0 mol L™! DMSO: Cu*
) prepared from CoZ* + Cr2*.
1.19 Copper(Il) ion
*CH; + Cu?* - CuCI—I32+ 74%10° ~2 f.p. Pb.k. in soln. contg. 0.01 mol L™ HCIO,, 0.01-0.2  78F301
mol L™ Cu?* and Co(NH3)5(OAc)*.
1.20 cis-Diaqua(nitrilotriacetate)copper(Il) ion
*CHj + cis-[Cu(NTA)H,0),]” — 3.5x107 5-8 pL. P.b.k. in NyO-satd. soln. contg. CuSOy, 86B151

cis-[CH3;Cu(NTA)H,0)1~

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 717
TaBLE 1. Methyl — Continued
M» Reaction k pH T(K) Method Comment Ref.
(Lmol™'s7h
1.21  Bis(glycinato)methylcopper(II) ion
‘CHj + (Gly),CuCH3 — Cu(Gly), + >5%10° I, Estd. from yield of ethane in low-dose 90A421
CyHg experiments.
1,22 Nitrilotriacetatoferrate(Il) ion
'CH, + FeNTA™ — CH,FeNTA™ 1x10 293 pr. Abs. changes in NyO-satd. soln. contg. DMSO; 94A367
AV =-0.3 cm® mol™, P range not given.
2.1%107 4.0-8.0 p.I.. PbX. in NyO-satd. soln. contg. 0.002-0.006 mol 88A426
5.3 x 10° 10.5 L™ NTA, (0.05-5.0) x 10™* mol L™ FeSO,4 and
0.1-0.5 mol L™ DMSO; k. =9 x 103 and 1 x 10°
sat pH 4-8 and 10.5, resp.
1.23  Iron(II) deuteroporphyrin IX
*CHj + Fe(II)DP — addn. 3.9%10° 7 p.rL. Abs. changes in soln, contg. deuterohemin, 81A123
chemically reduced by dithionite, and methyl
chloride.
t.24 (MethyDnitriletriacetatoferrate(I1l) ion
‘CH; + CH3FeNTA™ = C,Hg + 55x%108 4.0-8.0 pr. D.. in N,O-satd. soln, contg, 0.002-0.006 mol L™} 88A426
FeNTA™ -2 107 10.5 NTA, (0.05-5.0) x 107 mol L™! FeSO, and 0.1-0.5
mol L™ DMSO; second-order kinetics.
1.25 Tris(1,10-phenanthroline)iron(IIl) ion
*CH, + Fe(phen);™* — redn. ~3x 108 ~1 pr. Pbk. at 490 nm in soln. contg. CH;Br; result 85A284
unaffected by presence of terr-BuOH, therefore
“CH,Br must react much more slowly; probably
inner-sphere mechanism.
1.26 Ferricyanide ion
*CHj + Fe(CN)>~ — Fe(CN)g*™ + other 5% 10° 4-6 295  pr D.k. at 420 nm in N,O-satd. soln. contg. DMSO.  82A041
prod.
1.27 Iron(IIl) deuteroporphyrin IX
"CHj; + Fe(H{I)DP — addn. 23%10° ~13 p.I. Abs. changes in soln. contg. 6.5 mol L™! 2-PrOH 81A123
~1.3%10° 7 and 4.1 x 10" mol L™! methyl iodide.
1.28 Todine
‘CH3z +1; = [CH31,1 6.0x 10° p.I. C.k. in soln. contg. Mel; rel. to k(CHy + 05) =4.7 670041
x 10° Lmot ™t 571,
1.29 Hexachloroiridate(IV) ion
*CH; + IrClg?™ = CH4Cl + IiCls> 12x10° 4-6 295  pur D.k. at 490 nm in N,O-satd. soln.; radical from 82A041
DMSO.
1.30 Aquanitrilotriacetatomanganate(II) ion
‘CHj3 + MnNTA™ - CH;MnNTA™ 1.5x108 4.0-8.0 pI. P.b.k. in NyO-satd. soln. contg. 0.002-0.006 mol 88A426
LI NTA, (0.05-5.0) x 107 mol L™} MnS8O,-and
0.1-0.5 mol L™! DMBO; k= 1.2~ 105 s~ L mol™}
~1
s
131 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(iI) ion
‘CHj3 + MnTPPS*™ — CH;MnTPPS™ 9.7 x 10 8.8 295  pr. P.b.X. of Mn(L11)TPPS in M,0-said. soln. conig. 92A391
DMSO. Mechanism of oxidation suggested to
involve addn. of CHj to Mn.
1.32  (Methybuoitrilotriacetatoferrate(II) ion
'CHg + CH3MnNTA™ — C,Hg + 1.6 x 10° 4.0-8.0 p.r.' Caled. from concn. dependence of d.k. in N,O- 88A426

MnNTA"™

satd. soln. contg. 0.002-0.006 mol L7UNTA,
(0.05-5.0) x 10~ mot L™ MnSQO, and 0.1-0.5 mol
L~ DMSO; second-order kinerics.

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TaBLE 1. Methyl — Continued

No. Reaction k pH T(K) Method Comment Ref.
(L mol™! s'l)
1.33 Permanganate ion
"CHj +MnQOy4~ L1x10° 4-6 295 pr DXk. at 545 nm in N,O-satd. soln.; radical from 82A041
DMSO.
1.34 «-1,4.,8,11-Tetraazacyclotetradecanenickel(XI) ion
*CHj + o-Ni(cyclam)®* — 1.1x10° 0 298 fp. D.k. at 650 nm in deaerated soln. contg. ABTS'™  91A515
0-CH;Ni(cyclam)?* as indicator and CH;Co(4,11-dieneN,)**.
3 pr. P.b.k. in NyO-satd. soln. cohtg. 0.1 mol L' DMSO  90A321
: and 0.001 mol L™ Ni(cyclam)®*; AV% = ~4.0 cm®
mol !, studied at 5-150 MPa.
6.5x 10% -3-10 p.r. P.b.k. at 300-360 nm in N,O-satd. soln. contg. 0.1  88A444
mol L™ DMSO and (1-10) x 10~ mol L™
Ni(cyclam)?*; k,= 57 s7%, '
1.35 B-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
*CH; + B-Ni(cyclam)?* + H,0 —~» 73x108 0 298 fp. D.k. at 650 nm in deaerated soln. contg. ABTS™™  91AS15
B-CH;Ni(cyclam)?* ' as indicator and alkylcobalt(III) complex.
1.36 oa-Aquamethyl(1,4,8,11-tetraazacyclotetradecane)nickel(IIT) ion
“CHj + 0-CHyNi(eyclam)®* — CHg + 4 x 107 3-10 pr. DX, at 300 nm in N,O-satd. soln. contg. 0.1 mol ~ 88A444
o-Ni(eyclam)** L' DMSO and (1-10) x 10~ mol L™
Ni(oyclam)®*; k. = 5757,
1.37 Iydrogen peroxide .
‘CH; + H,0, = <108 p.r. Addn. of 107 and 102 mol L™ H,0, had no effect 751055
) on second order d.k. of "CH,. Suggested that
reaction is slow compared to R -+ R and may form
HO,.
138 Oxygen
‘CH;3 + O, = CH3;00° 41x10° 1 298  fp. D.. at 650 nm in deaerated soln. contg. ABTS'™  91A176
as indicator and 0.1 mol L™ HCIO,; alky! radical
from RCo(dmgH),0H, or RCo(cyclam)H;0%*.
41x%10° 0 208  fp. C.k. in soln. contg. 1.0 mol L™ HCIO,; alkyl 91A176
radical from RCo(dmgH),0H, or
RCo(cyclam)H,0%*; rel. to k("CHj +
Ni(cyclam)?*) = 6.5 x 108 Lmol™! 5L,
3%10° 6.2-6.5 p.I. Calcd. from increase in abs. at 310 nm due to 89A204
formn. of NTACoOUOCH;™ in N,;O-satd, soln.
contg. DMSO, § x 10™% mol L™ O, and varied
[CONTA™] or NyO-satd soln. contg. DMSO, 0.001
mol L™ CoNTA™ and varied [O,].
3.7x10° 3 p.r. Ck. in N0/, satd. soln, contg. 0.1 mol L™ 88A444
DMSO, 1 x 10~ mol L™! HCIO, and
Ni(cyclam)z‘“; rel. to k(CH;3 + Ni(cyclam)2+) =6.5
x 10° L mol™ 571,
47 x10° 296 pr. P.bk. at 260 nm in soln. contg. CH;Br, O, and 670041
SCN; E, = 14.6 kI mol™".
1.39 Hydrogen peroxomonosulfate ion )
‘CH3 + HSO5™ — 12x10° chem. Esr study in soln. contg. Ti(IID) sulfate, HyO,, 90D226
HSO;™ and DMSO.
1.40 Peroxodisulfate ion .
‘CHj + 8,05% — SO, ™+ 80,2 + 33x10* ~293 chem. - Esrstudy in soln. contg. 0.008 mol L™! Ti(IID), 84D044
other prod. 0.01 mol L™ H,0,, (0-0.025) mol L™ §,0¢* and
~0.01 mol L™! DMSO.
141  Uranium(II) ion
"CHj + U - UCH;> 1.5x%10° 0.3 p.r. D.k. at 355 nm in He-satd. soln. contg. 0.5 mol L7 854122

HCIO, and 0.1 mol L™ DMSO.
J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TaBLE 1. Methyl — Continued
Nu. Reaction k . pH 7(K) Method Comment Ref.
(Lmol™s™)
142 Vanadium(II) ion
*CHj + V¥ + HY — CH, + V3 62x%10° 2 206  fp. D.k. at 600 nm using MV"* as indicator in soln. 91A428
contg. 0.01-0.03 mol L™ H*, (1-5) x 10™* mol L
CH,Co(dmgH), or CHyCo(cyclam)?*, (5-60) x
107° mol L™ MV'*, and 0.01-0.06 mol L™ v2*; k
=2.1%10° Lmol™ 57} in D,0.
1.43 Acetic acid ’
*CH, + CHACOH — CH, + "CH,CO.H 6 x 102 phot. CXk. in soln. contg. 0.3 mol L™ AcOH and 0.5 mol  85D168
L Na,S,04; assuming 2k for radical termination
=1.8x10° Lmol™ 571,
2 x 10 ~1 chem. Estd. from esr meas. and values for competing 755188
reactions. Radical from DMSO in TiI-11,0, soln.
144 Acetone
*CH; + CH3;COCH; — CH,y + ~1x103 phot. Obs. yields of CHy and C,Hg; rel. to k("CH; + 697176 .
CH;COCH, . "CHg) = 1.4 x 10° L mor ' s~
~1x10° phot. Estd. from quantum yields of CHy, CO, and C,Hg;  60F004
rel. to k(' CHy + *"CHjz) = 1.4 x 10° L mol ™! 571,
145 Acetonitrile ‘
*CHj + CH;3CN — CHy + *CH,CN <3 x10% ~1 chem. Estd. from esr meas. and values for competing 755188
reactions. Radical from DMSO in Ti'"-H,0, soln.
1.46 Acrylate ion
*CHj + CH,=CHCO,™ - addn. 7x10° -9 chem.  Esrstudy in soln. contg. 1.67 x 107 mol L 93D265
Ti(I), 1.67 x 107° mol L™! H,0, and DMSO;
caled. using 2k(R + R) — 2.5 % 10° L mol™! 571,
147 Acrylic acid
*CH; + H,C=CHCO,H — addn. 3.0x 10 -2 chem.  Esrstudy in soln. contg, 1.67 X 10> mol L 93D265
Ti(I), 1.67 x 107 mol L™! H,0, and DMSO;
caled. using 2k(R + R)=2.5x 10° Lmol ! 571,
148 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
‘CH3 + ABTS™™ — addn. 12x10° 0 298 fp. D.k. at 650 nm in soln. contg. ABTS™™ (from 91A515
ABTS?™ + Br,) and alkylcobalt(II) complex.
149 1,4-Benzoquinone
‘CH3 + Q —* addn. 45x107 5.4 p.r. P.b.k. at 430 nm as well as condy. changes in . 82A284
N,O-satd. soln. contg. 0.2 mol L™ DMSO;
mechanism suggested to involve addn,
1.50 Butadiene
*CH; + HyC=CHCH=CH, — addn. 12x 108 Y. Ck. with McOH in soln. contg. Mel; obs. G(CHy); 670041
rel. to k(CHz + 05) = 4.7 x 10° L mol ™! s~
1.51 1-Butene
*CHj; + CH3CH,CH=CH, — addn. 3.0x10* 1. Ck. with MeOH in soln. contg. Mel; obs. G(CH,); 670041
rel. to k('CH; + 05) =4.7 x 10° Lmol ! 571,
1.52  3-Carboxamidoe-2,2,5,5-tetramethylpyrrolidin-1-yloxy
"CH; + NX-s = 7.5%10% 3.0 pr. Condy. changes in N,0-satd. soln. contg. 102-10" 761152
mol L™! DMSO; addn. reaction.
1.53 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-1-yloxy
‘CH3 +NX-u — 7.8 %108 acid. pr. Condy. changes in N,O-satd. soln. contg. 102-101 761152

mol L™ DMSO; addn. reaction.
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TABLE 1. Methyl — Continued

No. Recaction k pH T'(K) Mothod Comment Ref.
L mol™! s"l)
1.54 Chloroacetic acid
‘CHj + CICH,CO,H — CH, + 3.0x10° ~1 chem. Estd. from esr meas. and values for competing 755188
*CHCICO,H reactions. Radical from DMSO in Ti"“H,0, soln.
1.55 Crotonic acid
'CH; + CH3CH=CHCO,H — addn. 1x10° -2 chem. Esr study in soln. contg. 1.67 X 107> mol L™! 93D265
Ti(II), 1.67.x 10~ mol L™ H,0, and DMSO;
caled. using 2k(R + R) = 2.5 x 10° L mol™! 71,
1.56 Cyanoacetic acid
‘CH; + NCCH,CO,H - CH,y + >6.6 x 10° ~1 chem. Estd. from esr meas. and values for competing 755188
NCCHCO,H reactions, Radical from DMSO in Ti'™-H,0, soln.
1.57 Cysteine
'CHj + CysSH — CHy + CysS® 74x%10 7.0 ~298 fp. P.bk. at 650 nm using ABTS"™ as indicator in soln. 92A401
contg. ABTS®" and CH;Co(cyclam)?. 92A223
1.58 Deuteroporphyrin, dimethyl ester
"CH;3 + DPDME — ~1.5x107 ~13 p.r. Estd. from abs. changes in soln. contg. 6.5 mol L™ 81A123
2-PrOH, 0.7 mol L™ acetone and 2.3 x 102 mol
Ll CIngL; cor. for "Clly + *CIl;.
1.59 1,6-Diazabicyclo[4.4.4]tetradecane radical cation
"CH3 + DABCT™* — H abstr. 1.6x10° ~4 pr. D.k. in NyO-satd. soln. contg. 0.5 mol DMSO and ~ 86A272
0.2-10) x 10" ol L™ radical cation.
1.60 3,5-Dibromo-4-nitrosobenzenesulfonate ion
‘CH; + DBNBS ~ DBNBS-CH; 1.6x10° 8.0-8.5 pr. Ck. rel. to k(' CH; + H,TPPS*) =32 x 10L 92A304
mol ™! 571
2.8x10° 8.0-8.5 p.r. Ck.;rel. to k(CCH; +0;) =47 x 10° Lmol ™' s™1.  92A304
1.61 1,1’-Dimethy}-4,4’-bipyridinium radical cation
‘CH; + MV™* - CH;MV* 15x10° 298  fp. D.k. at 600 nm in soln. contg. CH;Co(dmgH),. 91A427
1.5%10° 2 296  fp. Dk. in soln. contg. 0.01-0.03 mol L™ H*, (1-5) x ~ 91A428
10~ mol L™! CH;Co(dmgH), or
CH;Co(cyclam)?, (5-38) x 107 mol L™ MV**; &
=1.3x10° Lmol s in D,0.
1.2x10° < 297 fp. Dk. at 600 nm (MV"*, £ = 1.37 x 10* L mol ™! 89A338
em™}, 0.01-0.1 mol L™!); MV** from Zn/Hg redn.
of MV?*; (2-4) x 107 mol L™! radical from
photolysis of CH;Co(cyclam)z’*.
1.62 Ergothioneine
‘CHy; +ETH —~ <10° 7.0 293  pr. Abs. changes in soln. contg. DMSO; no reaction 89R263
obs.
1.63 Ethanethiol
"CH; + C,HsSH — CH, + C,H8° 4.0x107 1.0 298  fp. P.b.k. at 650 nm using ABTS"™ as indicator in soln. 92A401
47x107 7.0 contg. ABTS®” and CH3C0(cyclam)2+. 92A223
1.64 Ethanol
‘CH; + EtOH — CHy + CHgéHOH 5.9x 102 Y. C.k. in soln. contg. Mel; rel. to k(CHz + O,) = 4.7 670041
%x10° L mol™ 574,
1.65 Ethyl acetate
"CH; + CH;CO,CyHs > CHy + - <1.7x10° ~1 chem.  Estd. from esr meas. and values for competing - 755188
CH;CO,CHCH;, reactions. Radical from DMSQO in Tim-H202 soln.
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TaBLE 1. Methyl — Continued
No.  Reaction k pH T(X) Mecthod Comment Ref.
(Lmol™' s™)
1.66 Ethylene
*CH; + HyC=CH, — "CH,CH,CHj 49x10° ¥er. C.k. with 2-PrOH in soln. contg. Mel; obs. 670041
G(CHy); rel. to k("CH; + 0)=4.7 x 10° L mol ™!
-1
s }
1.67 Glutathione )
‘CH; + GSH — CH, + GS* 7.1%107 7.0. ~298 fp. P.b.k. at 650 nm using ABTS"™ as indicator in soln. 92A401
, contg. ABTS?” and CH,Co(cyclam)?*, 92A223
5x107 7.0 293 P Abs, changes in solu, cuntg, DMSO. 89R263
1.68 Glutathione, negative ion
*CH3 +GS™ <108 12.5 293 pur. Abs. changes in soln. contg. DMSO; no reaction 89R263
obs.
1.69 Glycine
*CHa + GlyH — -4 . phot. Calcd. from yields of CH, and C,Hg; assumed 707280
2kR +R) =2 x10¥ L mol™" s™!; "CH, from
cumene hydroperoxide; ky/kp = 10.5 at pH 11.5
[747528].
1.70 Glycine, negative ion
‘CH; + Gly™ — CH, + H,NCHCO,~ ~1.2x10? ~10 phot. Calcd. from yields of CH, and C,Hy; assumed 707280
2k(R +R) =2 x 10° L mol"! s™1; *CHj; from
cumene hydroperoxide.
1.71 Glycolic acid
'~ "CHj3+HOCH,CO,H — CH, + 3.6x10° ~1 chem. Estd. from esr meas. and values for competing 755188
‘CHOHCO,H reactions. Radical from DMSO in Ti™-H,0, soln.
1.72 3-Hydroxypropionitrile
*CHj + HOCH,CH,CN ~ CH, + <1.6x10° ~1 chem. Estd. from esr meas. and values for competing 755188
*CHOHCH,CH,CN ) reactions. Radical from DMSO in Ti'™H,0, soln.
1.73 Lactic acid
*CH; + CH3CH(OH)CO,H — CH, + 1.2x10* ~1 chem. Estd. from esr meas. and values for competing 755188
CH3COHCO,H reactions. Radical from DMSO in Ti'™-H,0, soln.
1.74 2-Mercapto-1-methylimidazole
'CHj + MMI —~ <108 7.0, 293 pr Abs. changes in soln. contg. DMSQ; no reaction 89R263
12.5 obs.
175 Methacrylic acid
*CH; + HC=C(CH3;)CO,H ~ addn.  5.8x10° ~2 chem.  Esrstudy in soln. contg. 1.67 x 107 mol L™ 93D265
Ti(II), 1.67 x 107 mol L™ Hzozgand DMSO;
calcd. using 2k(R + R) = 2.5 x 10° L mol™! s71,
1.76 Methanethiol
"CHj; + CH,;SH — CH, + CH,3S" 7.4%107 11 pI. Pbk. (RSSR") in Ar-satd. soln.; radical frome,;” 690553
: reaction with CH3SH.
1.77 Methanol
*CH; + MeOH — CH, + *CH,0H 21 x 10 1 phot. Estd. from effect of addn. of MeOH on CH, and 71F579
C,Hg vields. Radical from Co(NH;)s0,CCH5™.
22x%10? VI, Ck. in soln, contg. Mel; rel. to k(CH; + O;) =4.7 670041
%107 L mol™! 671, '
1.78 4-Methoxybenzenethiol
*CH; + 4-CH;0CgH,SH - CH, + 1.3x10% 3.0 293 pr Abs. changes in soln, contg. DMSO. 89R263

" 4-CH30CgH, 8"
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TaBLE 1. Methyl — Continued
No. Reaction k PH T(K) Method Comment Ref.
(Lmol™s7)
1.79 4-Methoxybenzenethiolate ion
"CHy + 4-CH30CH,S™ ~ <10° 9.0 293 pr Abs. changes in soln. contg. DMSO; no reaction 89R263
obs.
1.80 2-Methyl-2-nitrosopropane
‘CHj; + (CH3)3;CNO — addn. 1.7x107 ~7 ~291 pr. P.b.k. (esr) in unbuffered N»O-satd. soln. contg. 1.0 91D097
mol L™! DMSO and (0.25-15) x 1073 mol L™ ,
- MNP (assuming complete dimer dissociation).
1.81 2-Methylpropene
'CHj + CH»=C(CHjy), — addn. 3.9%10% Y-r. Ck. with MeOH in soln. contg. Mel; obs. G(CHy); 670041
rel. to kCCH, + 0) =47 x 10° T mol ™! 1.
1.82 Methyl propionate
‘CHj + CH5CO,CH; —+ CHy + 2.9x10° ~1 chem. Estd. from esr meas. and values for competing 755188
CH3;CHCO,CH,4 reactions. Padical from DMSO in Ti'™H,0, soln. ’
1.83 2-Methylpropionic acid
“CHj; + (CH;),CHCO,H - CH, + 9.0%10° ~1 chem. Estd. from esr meas. and values for competing 755188
‘C(ClI3),CO,I1 reactions. Radical fiom DMSO in Tim-Hzoz solu,
1.84 2-Methylpropionitrile
"CH; + (CH3),CHCN - CH, + 45x10° ~1 chem. Estd. from esr meas. and values for competing 755188
*C(CH3),CN reactions. Radical from DMSO in Ti™-H,0, soln.
1.85 aci-Nitroethane, negative ion
"CHj + CH;,CH:NO[ - 1.6 x 107 10.6 pI. P.b.k. at 270 nm in NyO-satd. soln. contg. 0.1 mol  82A283
(CH,),CHNO,™™ L' DMSO and 5 x 10" mol L™ nitroalkane.
1.86 aci-Nitromethane anion
*CHj + CH,NO, ™ = CH;CH,NG,"~ 1.0x 108 113 ~285 pr P.b.k. (esr) in N,O-satd. soln, contg. (0.5-5)x 107> 88D069
mol L™ nitromethane and 0.5 mol L™! DMSO.
14x108 111 p.r. Pbk. at 270 nm in N,O-satd. soln. contg. 0.1 mol ~ 82A283
L™ DMSO and 5 x 10" mol L™ nitroalkane.
1.87 aci-1-Nitropropane, negative ion
*CHj + CH;CH,CH=NO,™ — 1.4x107 10.7 pr. Pbk. at 270 nm in N,O-satd. soln. contg. 0.1 mol ~ 82A283
CH,CH,CH(CH;)NO,™™ L~ DMSO and 5 x 10 mol L™ nitroalkane.
1.88 aci-2-Nitropropane, negative ion
"CH; + (CHj),C=NO,™ - 2.4x108 10.7 p.r. P.b.k. at 270 nm in N,O-satd. soln. contg. 0.1 mol ~ 82A283
(CH3);CNO,™ L™ DMSO and 5 x 10" mol L™! nitroalkane.
1.89° 3-Pentanone
‘CHy,+ C;H5COC,H; — CHy + 1.4%10* ~1 chem. Estd. from esr meas. and values for competing 755188
CH;CHCOC,H; ’ reactions. Radical from DMSO in Ti*:H,0, soln.
1.90 2-Propanol .
"CHj + 2-PrOH ~ CH, + (CH3),COH  21.6x 10° 1 phot. Estd. from effect of addn. of 2-PrOH on CHyand ~ 71F579
C,Hg yields in photolysis of Co(NH3)502CCH32+A
34x10° i Ck. in soln, contg. Mel; rel. to kCCH; + O,) =4.7 670041
x10° Lmol™ 71,
1.91 Propionic acid
"CHj + CoH5COH — CH, + 3.0x% 10 -1 chem. . Estd. from esr meas. and values for competing 755188
CH;CHCO.H reactions. Radical from DMSO in Ti™-H,0, soln.
1.92 Propionitrile
*CH; + CHsCN - CH, + CHCHCN  1.2x10° ~1 chem.  Estd. from esr meas. and values for competing 755188
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723
TABLE 1. Methyl — Continued
No. Reaction k * pH T(X) Method Comment Ref.
(Lmol™ s7)
1,93  Propylene
*CH; + CH3CH=CH, - addn. 53%10° Y. C.k. with 2-PrOH in soln. contg. Mel; obs. 670041
G(ICH4): rel. to k{ CHy + 05) = 4.7 x 10° L mol™
s,
194  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphine
*CH; + H,TPPS* 3.2%10%° 8.0-8.5 pr. No experimental details given. Value appears too  92A304
high.
1.95 Deoxyribonucleic acid
‘CH; +DNA — 8.8%10* 7 y-I. C.k. in soln. contg. DMSO; estd. from effect of 94R034

{DMSO] and [DNA] on single-strand breaks: rel.
to k("CHy + 0,) =5 x 10° L mol™ 57",
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TABLE 2. Ethyl
No. Reaction k pH T(K) Method Comment Ref.
(Lmol™! s ’
2.1 Ethyl
"CH,CH; + "CH,CH; = n-C4H g 7%108 -7 pr. Dk. in N;O-satd. soln. contg. 0.0019 mol L™ 89G082
ethane; £(204 nm) =980 L mol™" cm™.
1.2x10° 44 298  pr. Dk. in soln. contg. 0.05 mol L™ ethane (30atm) 751055
and 2.5 % 1073 mol L™! N, 05 & = 790, 750, 700,
545 and 375 L mol™'em™ at 210, 215, 220, 230
and 250 nm, resp.; E, = 16 kJ mol ™, studied at
278-341 K.
9.6 x 10° 5.5 pr. D.k. in sofn. contg. 107% mol L™ ethane and 107> 720443
mol L™ N,O; e =520 and 330 L mol™ em™ at
220 and 250 nm, resp.
2.2 Diagua(1,4,8,11-tetraazacyclotetradecanc)cobalt(Il) ion
‘CH,CH; + Co(cyclam)** — 1.1x107 <2 297  fp. D.k. at 600 nm in soln. contg. MV'* as indicator 89A338
C,HsCo(cyclam)?* and CH;CH,Co(cyclam)?* and Co(eyclam)®,
2.3 5,7,7,12,14,14-Hexamethyl-1,4,8,1 1-tetraazacyclotetradecanecobalt(Il) ion .
*CH,CHj; + Co(Meg[14JaneN,)* — 2.9x107 1.7-7 29 fp. D.k. at 600 nm in soln. contg. MV"* as indicator ~ 8§9A530
CH4CH,Co(Meg[14]aneN > and CH;CH,Co(cyclam)™,
24 Cobal(IDamin
"CH,CH; + B12r = (CH;CH,)B12 5.1x10% 7 296 fp. D.k. at 470 nm, as well as p.b.k. at 520 nm, in soln. 89A530
contg. CH3CH2Co(cyclam)2* and cobal(IT)amin.
2.5 Pentaammine(agua)cobalt(I1l) ion
"CH,CHj, + Co(NH3)s>* ~+ EtOH + 2% 10° ~1 296 fp. D.k. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
Co(NH3)52+ +H* and CoHsCo(dmgH),.
2.6 Pentaammine(bromo)cobalt{I¥I} ion
*CH,CH, + Co(NH3)sB2+ = CuHsBr+ 3.0 x 109 ~1 296 fp. Ck. in deaerated soln. contg. 90A403
Co(NH3)s2* C;H;Co(dmgH),0H,, assuming k("CH,CH; +
*CH,CH3) = 1.2 x 10%; rel. 1o k(' CH,CH; +
IrClg?") = 2.8 x 10° Lmol ™ s71.
2.6 %108 ~1 . 206  fp. Dk. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
and C,HsCo(dmgH),.
2.7 Pentaammine(chloro)cobalt(IIl) ion
*CH,CH; + Co(NH3)sC1?* — CoHsCl+ <3 x 10° ~1 296  f.p. D.k. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
Co(NH;)5** and C,H;Co(dmgH),.
2.8 Pentaammine(fluoro)cobalt(III) ion
*CH,CH; + Co(NH3)sF?* = CH;CHF - <2 % 10° ~1 296  fp. DXk. at 650 nmin soln. contg. ABTS'” as indicator 90A403
+ Co(NHy)s** and C,HsCo(dmgH),.
2.9 Pentaammine(azido)cobalt(II1} ion
*CH,CH; + Co(NH3)5(N3)** = 3.7 % 107 ~1 296 fp. D k. at 650 nm in soln. contg. ABTS™™ as indicator 90A403
CHyOH,N, + Ca(NH,),2* and C,H;Ca(dmgH),.
2,10 Pentaammine(thiocyanato-N)cobalt(III) jon
“CH,CH; + CO(NH3)5(NCS)2* - <2 x10° ~1 296 fp. D.k. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
CHGNCS ¢ Co(NHa)s2t and C;H,Co(dmgH),.
2.11 Pentaammine(thiocyanato-S)cobalt(111) ion
*CH,CHj + Co(NH;)sSCN?* - 1.4x107 ~1 296 fp. D.X. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
CoH5SCN + Co(INH3)s ™ and CHsCoingH),.
2.12  Pentaammine(cyano)cobalt(I1I) ion
"CH,CH; + Co(NH;)s(CNY** — <4x10° ~1 296  fp. D.k. at 650 nm in soln. contg. ABTS"~as indicator 90A403

CHHCN + Co(NH;)5™"
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TABLE 2. Ethyl — Continued
E:In, Reaction k pH T(K) Method Comment Ref,
(Lmol™sTh

2,13 cis-Aquachlorobis(ethylenediamine)cobalt(III) ion
"CH,CH; + cis-Co(en)z(Hzo)Clz*‘ - <3 x10° ~1 296 fp. Dk. at 650 nm in soln. contg. ABTS ™ as indicator 90A403
C,H4Cl + cis-Co(en),(Hy00** and C;HsCo(dmgH)y,.

2.14  trans-Dichlorobis(ethylenediamine)cobalt(IIf) ion
*Cl1,Cl; + trans-Co(en),Cl, " — -6 105 -1 206 fip. D.k. at 650 nm in soln. contg. ABTS®™ ag indicator 00A403
C,H;sCl + trans-Co(en),Cl1* and C,HsCo(dmgH),.

2,15 cis-Dichlorobis(ethylenediamine)cobalt(1II) ion
"CH,CHj + cis-Coen),Cly" - CHsCl <2 x 10° ~1 296 fip. D.k. at 650 nm in soln. contg. ABTS'" as indicator 20A403
+ cis-Co(en),Cl* and C,HsCo(dmgH),.

2.16  Aquachlorobis(dimethylglyoximato)cobalt(IIX)

‘CH,CH, + CiCo(dmgH), = C,HCl+ 2.3x10° ~1 296  fp. DX. at 650 nm in soln. contg. ABTS™™ as indicator 90A403
Co(dmgH), and CyHsCo(dmgH),. ‘

2.17 Dibromobis(dimethylglyoximato)cobaltate(III) ion )
*CH,CHj; + Co(dmgH),Br,” - C,HsBr 5.3 x 10* ~1 296  fp. D.k. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
+ Co(dmgH),Br™ and C,HsCo(dmgH),.

2.18 Dichlorobis(dimethylglyoximato)cobaltate(III) ion
'CH,CHj; + Co(dngH),Cl,” = C,HsCl  1.1x 107 ~1 296  fp. D.k. at 650 nm in soln. contg. ABTS"™ as indicator 90A403
+ Co(dmgH),CI™ and C,HsCo(dmgH),.

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

‘CH,CHj; + BrCo(dmgH),NCCH; — 1.6x10% ~1 296  fp. D.k. at 650 nm in soln. contg. ABTS'™ as indicator 90A403
C,H;Br + Co(dmgH),NCCH; and CyHsCo(dmgH),.

2.20 Chromium(II) ion
'CH,CH; + - CrCHzCI-I;2+ 1.9x10° <2 297 fp. D.k. at 600 nm in soln. contg. MV** as indicator ~ 89A338

and CH,CH,Co(cyclam)?*.

221 14,8,12-Tetraazacyclopentadecanechromium(II) ion )
"CH,CH; + Cr([15]aneN > —~ 1x10% 298  fp. D.k. at 600 nm in soln. contg. MV** as indicator ~ 91A427
CH3CH2Cr([15]aneN4)2" and CH;CH,Co(dmgH),.

222  Tris(2,2%bipyridine)chrominm(II) ion
*CH,CHj3 + Cr(bpy);> — 1.8x 107 296  fp. D.k. in deaerated soln. contg. 90A403

CyHsCo(dmgH),OH,, assuming k("CH,CHj; +
*CH,CH3) = 1.2 x 10°. Product obs. at 560 nm
suggested to be ring addn.

223 Tris(2,2’-bipyridine)iron(III) ion
*CH,CH; + Fe(bpy);>* = H,C=CH, + 9.2x108 ~1 296  fp. D.k. in deaerated soln. contg. 90A403
Fe(bpy);** + H* C,HsCo([14]aneN ,)** assuming k(' CH,CH; +

*CH,CHy) = 1.2 x 10° L mol™' 57,

2.24 Tris(1,10-phenanthroline)iron(iIl) ion
*CH,CHj + Fe(phen);>* — HyC=CH, + 1.5x 107 296 fp. D.k. in deaerated soln. contg. 90A403
Fe(phen);** + H* C,yHsCo(dmgH),0H,, assuming k(' CH,CHj; +

*CH,CHy) = 1.2 x 10° Lmol ™} s7%.
1.0x10? ~1 " opr. Pb.k. at 490 nm in soln. contg. ethane; prohably 85A284
inner-sphere mechanism.

2.25 Ferricyanide ion .

*CH,CHj + Fe(CN)g®™ = Fe(CN)*" + 5.0 107 4-6 295 pr. D.k. at 420 nm in N,O-satd. soln. contg. diethyl 82A041
other prod. sulfoxide.

2.26 Hexachloroiridate(IV) ion

296 fp. D.k. in deaerated soln. contg. 90A403

"CH,CH; + IrClg®™ — C,HsCl + IrCls*™ 2.8 % 10°

C,H5Co(dmgH),0H,, assuming k(" CH,CH, +
*CH,CH;) = 1.2 x 10°.
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TABLE 2. Ethyl — Continued
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ABTS?" + Br,) and alkylcobalt(IIl) complex.

No. Reaction k pH T(X) Method Comment Ref.
(Lmol 's?)
2.26 Hexachloroiridate(IV)ion — Continued
3.1%10° 1-6 205 pr D.k. at 490 nm in N,O-satd. eoln. contg. diethyl 82A011
sulfoxide or ethyl chloride.
2,27 Permanganate ion .
*CH,CH; + MnO4 — MnO,> +other ~2x10° 4-6 295  pr. D.k. at 545 nm in N,O-satd. soln. contg. diethyl 82A041
prod. sulfoxide or ethyl chloride.
2.28 0-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
*CHyCHj + 0-Ni(cyelam)®* + = 2.3 x 108 0 298 fp. D.K. at 650 nm in soln. contg. ABTS ™ as Y1AS51S5
a-CH;CHZNi(cyclam)z*' . indicator, alkylcobalt(IIT) complex and 6.0 mol
L™ HCIO,.
‘ 2.29 P-1,4,8,11-Tetraazacycloteiradecanenickel(ID) ivn )
*CH,CH; + B-Ni(cyclam)®* + — 1.3x107 0 298 fp. D.X. at 650 nm in soln, contg. ABTS ™ as 91A515
[3-CI-13CI-IzNi(cyclam)2+ indicator, alkylcobalt(Il[) complex and 1.0 mol
L™ HCIO,.
230 Oxygen
‘CH,CH; + 0, ~ C,H;00° 2.1x10° 0 298  fp. CX.in soln. contg. 1.0 mol L™ HCIO,; alkyl 91A176
radical from RCo(dmgH), or RCo(cyclam)Z*; rel.
to k('CH,CH; + B-Ni(cyclam)®*) = 1.3 x 107 L
mol™' 57,
29x10° pr. Pb.k. at 270 nm in soln. contg. 6 x 105 mol L™ 751055
O3 and cthanc.
231 Pentaammine(bromo)ruthenium(XII) ion
*CH,CH; + Ru(NH;)sBr?* - C,HsBr+ 1.6 x 107 ~1 296 fp. C.k. in deaerated soln. contg. 90A403
Ru(NHz)s™* C,H;5Co(dmgH),0H,, assuming k{"CH,CHj3 +
*CH,CH3) = 1.2 x 10°; rel. to k(' CH,CH; +
IrCl? ) = 2.8 x 10° Lmol ™ 571,
22x%107 1 296 chem.  Ck. in deaerated soln. contg. 1.3 x 107 mol L™ 90A403
(Hy0)5CrCoHs2", 4.0 x 10 mol L™! Fe(bpy);*,
5.0 x 107 mol L™! Ru(NH,)sBr** and 0.10 mol
L1 HCIO,; rel. to k(" CH,CH; + Fe(bpy);>*) = 9.2
x 108 Lmol™!s7L.
2.32 Hydrogen peroxomonosulfate ion
‘CH,CH; + HSO5™ — 3.8%10° chem. Esr study in soln. contg. Ti(IIl) sulfate, H,0,, 90D226
HSO;" and diethyl sulfoxide.
2.33 Peroxodisulfate ion
‘CH,CH;3 + 52082' >80, + 5042“ + 714x10* ~293  chem. Esr study in soln. contg. 0.008 mol L Tiqu, 84D044
other prod. 0.01 mol L1 H,0,, (0-0.025) mol L™ 8,052 and
~0.01 mol L™} E1,S0.
234 Vanadium(1I) ion
*CH,CH; + V2 + HY - CHg + V3* 43x10° 2 296  fp. DXk. at 600 nm in soln. contg. MV** as indicator, ~ 91A428
0.01-0.03 mol L™! H*, (1-5) x 10~ mol L™
CH,CH,Co(dmgH) or CH;CH,Co(cyclam)®*. (5-
38) x 10 mol L' MV"*, and 0.01-0.06 mol L™’
v+,
~6%10° 298  chem. Caled. from product anal. in soln. contg. V¥and  86A020
C,H5C(CH;3),0,H and (CH3),CHI knowing
k(' CH,CH, + "CH,CH,).
235 2,2°-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
"CH,CH; + ABTS'™ - addn. 1.1x10° 0 298  fp. D.k. at 650 nm in soln. contg. ABTS™™ (from 91A515
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TasBLE 2. Ethyl — Continued

No. Reaction pH T(K) Method Comment Ref.

k
(L mol™ s71

2,35  2,2°-Azinobis(3-ethylbenzothiazoline-6-suifonate) radical anion — Continued

9.2x10? 29  fp. D.X. at 650 nm in deaerated soln. contg. YUA4U3
C,HsCo(dmgH),0H,, ABTS?" and Ce(IV),
assuming k(' CH,CH; + "CH,CH3) = 1.2 x 10° L
mol™! §7%,

236 1,1’-Dimethyl-4,4*-bipyridinium radical cation

*CH,CH; + MV"* - addn. T 1.0x10° 2 296  fop. D.k. in soln. contg, 0.01-0.03 mol LI H, (1-5) x ~ 91A428
10~ mol L™} CH;CH,Co(dmgH) or
CH;CH,Co(cyclam)*¥, (5-38) x 10™° mol L™
MV'*; also see [91A427].

S12x%10° 296  fp. D.k. in deaerated soln. contg. 90A403
C,H;Co(dmgH),0H,, assuming k("CH,CH, +
*CH,CH3) = 1.2 x 10°,
1.0x10° <2 297 fp. D.k. at 600 nm (MV**, g = 1,37 x 10* L mol™ 89A338
em™, 0,01-0.1 mol L™!); MV"* from Zn/Hg redn.
of MV (2-4) X 10~¢ mot L~! radical from
photolysis of CH;CH,Co(cyclam)®*.

2.37 Ethanethiol

"CH,CH; + CyHsSH — CHg + GoHsS' 2.8 x 107 7.0 ~298  fp. Pb.k. at 650 nm using ABTS'~ as indicator in soln. 92A401
contg. ABTS? and CH;CH,Co(cyclam)?*. 92A223
2.38 2-lodopropane
*CH,CHj + (CHy),CHI > (CHa),CH+ —6x 10° : 298 chem.  Calcd. from product anal. in soln. contg. V**and  86A020
CH,l C2H5C(CH3)ZO%H and excess (CH3),CHI, rel. to
A CH,CHy + V**) = ~6 x 10° L mol™t 57,

2.39  2-Methyl-2-nitrosopropane

‘CH,CHj; + (CH3);CNO — addn. 53x107 ~7 ~291 pur P.b.k. (esr) in unbuffered N,O-satd. soln. contg. 0.5 91D097
mol L™! diethy! sulfoxide and (0.25-15) x 10~
mol L™ MNP (assuming complete dimer
dissociation).
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TABLE 3. Propyl
No. Reaction k pH T(K) Method Comment Ref.
(Lmol sy
3.1 Propyl
*CH,CH,CHj3 + "CH,CH,CH; ~ 6.3x 108 p.r. Dk. 91A117
3.2 N-meso-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
‘CH,CH,CH; + 1.4x 108 1.3-7 296 fp. D.k. at 600 nm in soln. contg. MV"* as indicator 89A530
N-meso-Co(4,11-dieneN)>* — and CH;CH,CH,Co(cyclam)?*,
CH,CH,CH,Co(4,11-dieneN,)*
3.3 Cobal(IDamin
‘CH,CH,CHj3 + B12r — addn. 6.1 x 108 7 296  fp. D.k. at 470 nm, as well as p.b.k. at 520 nm, in soln. 89A530
contg. CH;CH,CH,Co(cyclam)?* and
cobal(IDamin.
34 Chromium(I) ion
‘CH,CH,CHs + Cr** — 22x108 <2 297  fp. D.k. at 600 nm in soln. contg. MV'* asindicator ~ 89A338
CrCH,CH,CH,>* and CH;CH,CH,Co(cyclam)?*,
35 14,8,12-Tetraazacyclopentad hy (1X) fion
"CH,CH,CH; + Cr([lS]arxeN,Q2+ - 8.5x 107 298 fp. D.k. at 600 nm in soln. contg. MV"" as indicator 91A427
C,HCH,Cr([15)aneN )% : and RCo(dmgH),.
3.6 a-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
*CH,CH,CHj + o-Ni(cyclam)?* — 1.7x 108 0 298  fp. D.k. at 650 nm in soln. contg. ABTS'™ as 91A515
CL-CP]:;CH?_CHQNi(cycl'cu'n)2+ indicator, alkylcobalt(IIl) complex and 6.0 mol
L™ HCI0,.
3.7 B-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
*CH,CH,CH; + B—Ni(cyclarr'l)z+ + 1.0x 107 0 298 fp. D.k. at 650 nm in soln. contg. ABTS ™ as 91A515
[i-CH3CH2CH2Ni(cyclam)2+ indicator, atkylcobalt(I1l) complex and 1.0 mol
L HCIO,. .
3.8 Oxygen
"CHyCH,CHy + O = 1.9 x 10° 85 p.r. P.bX. at 250 nm in soln. contg. propane, 2.8 x 10 91A117
CH;CH,CH,00 mol L™! N;O and 1.25 x 10~ mol L™ 0,.
3.5%10° 0 298 fp. Ck. in soln. contg. 1.0 mol L™! HCIO,; alkyl 91A176
radical from RCo(dmgH), or RCo(cyclam)z*; rel.
to k(' CH,CH,CHy + B-Ni(cyclam)®*) = 1.0x 107 L
mol~} 571, :
3.9 Vanadium(II) ion
*CHoCH,CHj + V2* + HY ~ 24x10° 2 296 fip. Dk. at 600 nm in soln. contg. MV'* as indicator, ~ 91A428
CH,CH,CH; + V** 0.01-0.03 mol L™ H*, (1-5) x 10™ mol L™
CH;3CH,CH,Co(dmgH), or
CH,CH,CH,Co(cyclam)?* and 0.01-0.06 mol L™
V2,
3.10 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
‘CH,CH,CH; + ABTS'™ — addn. 1.2x10° 4} 208 f.p. D.k. at 650 nm in soln. contg. ARTS™™ (from 91AS1S5
1.0x10° ABTS?™ + Bry), alkylcobalt(fll) complex and 1.0
or 6.0 mol L™ HCIO,.
311 1,I’-Dimethyl-4,4’-bipyridinium radical cation
*CH,CH,CH; + MV™* — 1.0x10° 298 fp. D.k. at 600 nm in soln. contg. RCo(dingH), and 91A427
CH;3(CH,),MV* (1-8) x 1075 mol LI MV™™. _
12x10° 2 296  fp. D.X. in soln. contg, 0.01-0.03 mol L™ H*, (1-5)x  91A428
: 107* mol L ' CH3(CHy),CotdmgH), or
CH,(CH,),Co(cyclam)?, (5-38) x 107 mol 1"
MV,
1.2% 10° <2 207 fp. Dk. at 600 nm (MV'*, £=1.37x 104 L mol "/ 89A338

em™',0.01-0.1 mol L™1); MV™* from Zn/Hg redn.
of MV*; (2-4) x 1078 mol L™! radical from
photolysis of CH3CH2CH2Co(cyclam)2*.
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TaBLE 3. Propyl — Continued
r;’()V. Reaction k . pH T(K) Method Comment Ref.
Cmol™ sh
A2  2-Methyl-2-nitrocapropane
*CH,CH,CH;3 + (CH3)sCNO - addn. 6.9% 107 ~7 ~291 pur. P.bk. (esr) in unbuffered N,O-satd. soln. contg. 91D097

025 moy 17 dipropy} sulfoxide and (D.25-15) X
1073 mol L™! MNP (assuming complete dimer
dissociation).
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TaBLE 4. 1-Methylethyl

No. Reaction k pH 1 T(K) Method Comment Ref.
(L mot™t s’l)
4.1 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaitate(II) ion
(CH,),CH + CoTPPS*™ 19%x10° 8 294  pr. Dk.in N,O-satd. soln. contg. 0.02 mol L™ 83A088
(CH3),CHCoTPPS*" 2.0x10° 13 [(CH,),CHJ,SO0.
4.2 1,4,8,12-Tetraazacyclopentadecanechromium(I) ion
(CH,),CH + Cr([15]aneN ) — 6.1x 107 298 fp. DX. at 600 nm in soln. contg. MV** as 91A427
(CH3)2CHCr([15]aneN4)2+ indicator and RCo(dmgH),.
4.3 Copper(I) lon
(CH3),CH + Cu?* + H,0 — 4%10% 1 1-13 298 chem.  Ck.in soln. contg. (6-10) x 10~* mol L™ 82A479
(CH5),CHOH + Cu* + H* CrCH(CH,),?*, 0.02-0.4 mol L™ Cu?* and
oxygen; rel. to k(CH(CH;), + 0,) = 10° L
mol™ s,
4.4 Ferricyanide ion
(CH3),CH + Fe(CN)¢®™ = Fe(CN)¢*™ + 1.3 x 10° 46 295  pr. Dk. at 420 nm in N,O-satd. soln. contg. di-  82A041
other prod. (1-methylethyl) sulfoxide.
4.5 Hexachloroiridate(TV) ion
(CH,)zéH + IrClﬁz‘ - 3.6x 107 4.6 205 pr Dk at 400 nm in N,O-satd. soln. contg. di- R2A01
(1-methylethyl) sulfoxide; both e-transfer ’
and chlorine transfer,
4.6 14,8,11-Tetramethyl-1,4,8,11-tetraazacyclotetradecanenickel) ion
(CH3)2éH + Ni(Mey[14JaneN,)* ~ ~108 phot. Estd. from product yields. 86M180
addn.
4.7 «-1,4,8,11-Tetraazacyclatetradecanenickel(IT) ion
(CH3)ZCH + o-Ni(cyclam)® + H,0 =  62x10° 0 6.0 298 fp. D.k. at 650 nm in soln. contg. ABTS ™ as 91A515
oc—(CH3)ZCHNi(cyclam)(HQO)2+ indicator and alkylcobalt(I1I) complex.
4.8 B-1,4,8,11-Tetraazacyclotetrad Kkel(II) ion
(CH3)ZCH + B-I\Ii(cycla.m)2+ - <2x10° 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS' ™ as 91A515
indicator and alkylcobalt(III) complex.
49 Oxygen
(CH;),CH + 0, = (CH;),CHOO' 3.8x10° 1 298 fp. Dk. at 650 nm in soln. contg. ABTS" " as 91A176
indicator and 0.1 mol L™! HCIQ,; alky!
radical from RCo(dmgH), or RCo(cyclam)?*.
4.10 Vapadium(II) ion
(CHy),CH + V¥ + H* - CH,CH,CH;  2.4x10° 2 296 fp. Dk. at 600 nm in soln. contg. MV"* as 91A428
+ V¥ indicator, 0.01-0.03 mol L™ HY, (1-5) x 10™
mot L™ (CHy),CHCo(dmgH) or
(CH;),CHCo(cyclam)**, (5-38) x 107° mol
L™ MV**, and 0.01-0.06 mol L™! V2*;
4.11 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
(CH3)2('IH + ABTS'™ — addn. 1.4x%10° 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS'™ (from  91A515
9.0x 108 6.0 ABTS* + Bry), alkylcobalt(1lI) complex and
1.0 or 6,0 mol L™ HCIO,.
4.12 1,1’-Dimethyl-4,4’-bipyridinium radical cation .
(CH3),CH + MV"* = (CH3),CHMV*  12x10° 298  fp. D.k. at 600 nm in soln. contg. RCo(dmgH),  91A427
and (1-8) x 107> mol L™ MV"*.
15%x10° 2 296~ fp. Dk. in soln. contg. 0.01-0.03 mol L™} H¥, 91A428

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

(1-5) x 10~ mol L™! (CH,),CHCo(dmgH),
or (CH3),CHCo(cyclam)?* and (5-38) x 107
mol LI MV**,
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TABLE 4. 1-Methylethyl — Continued

No. Reaction k pH 1 T(K) Method Comment Ref.
@ mol™! s71).

4.13 2-Methyl-2-nitrosopropane .
(CHy),CH + (CH3)3CNO — addn. 4.6%x 107 ~1 ~291 pur. P.b.k. (esr) in unbutfered N,U-satd. soln. 91D0Y7
contg. 0.1 mol L™ diisopropyl sulfoxide and
(0.25-15) x 1073 mol L™! MNP (assuming
complete dimer dissociation).
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TasLE §. Cyclopenty!

No. Reaction k ~pH 7 T(KTMethod Comment V Ref.
(Lmol™ sy’

5.1 Cyclopentyl

¢-CHg + c-CsHo — 1.0x 10° 7 pL. Duk. in soln. contg. N,O and 1.3x 105 mol 741051
L cyclopentane; € = 480 L. molem™ at
248 nm; products are bicyclopentyl,
cyclopentane and cyclopentene.

2.0x%10° 10 p.I. D.k. in N,O-satd. soln. contg. cyclopentane. 741052
5.2 Chromium(Il) ion
c-CsHg + C2* ~ Cr-c-CsHg2* 8% 107 33- 295 pr. Pbk. in N,O-satd. soln. contg. ~0.01 mol  83A345
4.0 1! cyclopentane and (2-10) x 10~ mol L™!
2.
53 1,4,8,12-Tetraazacyclopentadecanechromium(I) ion .
) ¢-CsHy + Cr([15]aneN )2 ~ 7.1x 107 2 298  fp. DX. at 600 nm in soln. contg. MV"* as 91A427
¢-CsHyCr([15)aneN )** - indicator, 0.01-0.03 mol L™ H*, ¢-
CsHyCo(dmgH); and (1-8) x 1075 mol L
MV,

5.4 Nickel(I) ion

u—¢5H9 + Ni* — ¢-CsHgNi* 2.8 x10° pI. D.K. at 300 mm (as well as p.b.k.) in soln, 741037
contg. NiSO, and cyclopentane.

55 14,8,11-Tetramethyl-1,4,8,11-tetraazacyclotetradecanenickel(f) ion

c-CsHg + Ni(Me,[14)JaneN,)' = addn.  ~10° t phot. Estd. from ratio of products formed trom 86M (80
radical.
5.6 o-14,8,11-Tetraazacyclotetradecanenickel(II) ion
¢-CsHy + o-Ni(eyclam)®* + H,0 — 1.0x 10’ 0 60 298 fp. D.k. at 650 nmin soln. contg. ABTS'™ as 91A515
(x-c-CngNi(cyclam)(HQO)Q" indicator and alkylcobalt(IIl) complex.

5.7 B-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion

¢-C5Hy + B-Ni(cyclam)?* — <2x10° 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS " as 91A515
indicator and alkylcobalt(1IT) complex.

5.8 Hydrogen peroxide

c-CsHy + H0, 46x 10 ¥. Estd. from dose rate effect on G(H,0,), 76A254
assuming 2k(R+R) =2 x 10° in soln. contg.
2.5% 1073 mol L™! cyclopentane and 0.01
mol LI N,0.

5.9 Oxygen

C‘éng + 0, = ¢-CsH 00" 3.5x10° 1 298  fp. D.k. at 650 nm in soln. contg. ABTS™™ as 91A176
indicator and 0.1 mol L™ HCIO,; alkyl
radical from RCo(dmgH), or RCo(cyclam)?*.

4.9x10° 7 pL. Pbk. at 270 nm in N,O/0, satd. soln. contg. 741051
cyclopentane.

5.10 Vanadium(II) ion

C'é5Hg FVH ¢-CsHjo + 3+ ~1x10° 2 296  f.p. D.k. at 600 nm in soln. contg. MV"* as 91A428
indicator, 0.01-0.03 mol L™ H*, (1-5) x 107
mol L~ ¢-CsHgCo(UgH)y ot ¢-
CsHyCo(cyclam)®, (5-38) x 1078 mol L™
MV**, and 0.01-0.06 mol L™! v+,

511  2,27-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion

C‘éng + ABTS'™ - addn. 12%10° 0 1.0 298  fip. D.k. at 650 nm in soln. contg. ABTS ™ (from  91A515
9.1% 108 6.0 ABTS?" + Bry), alkylcobalt(I1l) complex and
1.0 or 6,0 mol L™ HCIO,

512 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-1-yloxy

C*('35H9 + NX-s — addn. 3.5% 108 acid p.r. Condy. changes in N,O-satd. soln. contg. 761152
0.01-0.1 mot L™! cyclopentane.
J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TaBLE 5. Cyclopentyl — Continued

Mo,

_Reaction k .bH

L mol™! s7h)

1

T(K) Method . Comment Ref.

5.15

3-Carboxamido-2.2,5,5-tetramethyl-3-pyrrolin-1—yloxy

* ¢-CsHg + NX-u — addn. 36108 acid

- LE%Dimethyl.d,4°-bipyridiniom radical cation
¢-CsHy + MV"* '~ dddn, S 91x108 2

1ax10° 2

- 2,2,6,6-Tetramethylpiperidine-N-oxyl .
¢-CsHy + TMPN 43108 acid

: 2,2,6,6-Teﬂamethy14-piperidone N-oxyl
- ¢-CsHy + TAN — 40x108  acid

208

296

fp.

fp.

pL.

Condy. changes in N,O-satd. soln. contg. 761152
0.01-0.1 mol L™ cyclopentane.

D.k.at 600 nm in soln. contg, 0.01 mol L™} 91A427
HY, ¢- CgHgCo(dmgH)Z and (1-5) x 1075 mol
LMy

" D.k.at600 nm in soln. contg. 0.01-0.03 mol  91A428

L™ HY, (1-5) x 10~* mol L™ ¢-
C;sHyCo(dmgH), or c-C5H9Co(cycIam)2+ and
(5-38) x 10~ mol L™ MV**

Condy. changes in NyO-satd. soln. contg. 761067
0.01 mol L} cyclopentane: addn. reaction.

Condy. changes in NZO-satd; soln. contg. - 761067

0.0t mal 171 cyclopentane; addn_ reaction
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals

No. Reaction k pH I T(K) Method Comment Ref.
L mol™ s
6.1 1-Butyl
6.1.1 1-Butyl
*CH,(CH,);CH; + “CH,(CH,),CHy » 5% 108 8.5 pr. Dk. 91A117
6.1.2 1,4,8,12-Tetraazacyclopentadecanechromium(¥I) ion
*CHy(CH,),CH, + Cr([lS]aneN4)2“ - 82x107 298  fp. D.k. at 600 nm in soln. contg. MV** as 91A427
CaH,CH,Cr([15)aneN )%+ indicator and RCo(dmgH),.
6.1.3 «-1,4,8,11-Tetraazacyclotetradecanenickel(IT) ion
*CH,(CH,),CH; + a-Ni(eyclam)? - 2.3 % 108 0 60 - 298 fp. D.k. at 650 nm in soln. contg. ABTS"™ as 91A515
u-CH3(CH2)2CH2Ni(cyclam)2* indicator, alkylcobalt(I1I) complex and 1.0
mol L™ HCIO,.
6.1.4 (-1,4,8,11.Tetraazacyclotetradecanenickel(IT) ion
*CH,(CH,),CH; + B-Ni(cyclam)?>* + >  1.0x 10 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS"™ as 91A515
B-CH3(CH,),CH,Ni(cyclam) > indicator, alkylcobalt(Iil) complex and 1.0
mol L™ HC10,.
6.1.5 Oxygen
*CH,(CHp)oCH; + O, — 13x10° 85 pr. Phk. at 250 nmin soln. contg. hutane, 2.8 x  91A117
CH3(CH,);,00° 107% mol L~! N,0 and 1.25 x 1073 mol L™
. 02~
1.8x10° 0 298  fp. C.k. in soln. contg. 1.0 mol L™ HCIO,; alkyl  91A176
radical from RCo(dmgH), or RCo(cyclam)?*;
rel. to k(' CH,(CH,),CH; + B-Ni(cyclam)®*)
=1.0x 10" Lmol™' s7L,
6.1.6 Vanadium(II) ion
"CH,(CH,),CHg + V¥ + HY — 2.5%10° 2 296 fp. D.k. at 600 nm in soln, contg. MV** as 91A428
n-CyH g+ V3 indicator, 0.01-0.03 mol L™ H*, (1-5) x 10™*
mol L' CHy(CH,);Co(dmgH), or
CH3(CH,)sColevelam)?* and 0.01-0.06 mol
v
6.1.7 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
“CHy(CH,),CH; + ABTS'™ ~ addn. 1.3x10° 0 1.0 298 fp. D.k. at 650 nm in soln. conig. ABTS" ™ (from  91AS515
8.4x108 6.0 ABTS? + Bry), alkylcobalt(ill) complex and
1.0 or 6.0 mot L™ HCIO,;
6.1.8 1,1’-Dimethyl-4,4’-bipyridinium radical cation
*CH,(CH,),CH; + MV™* — 11x10° 2 296  fp. D.k. in soln. contg. 0.01-0.03 mol L™ H, 91A428
CH;(CH,),MV* (1-5) x 107 mol L™ CH,(CH,)5Co(dmgH),
. or CH;(CH);Co(cyclam)®, (5-38) x 107
mol L™ MV, ‘
1.2x10° 298  fp. D.k. at 600 nm in soln. contg. RCo(dmgH), YiA4Z/
and (1-8) x 1075 mol L' MV**,
6.2 tert-Butyl
6.2.1 tert-Butyl
*C(CHj)3 + “C(CH3)3 — 14x10° p.L. D.X. in N,O-satd. soln. contg. ferz-butyl 80A014
sulfoxide.
6.2.2 Ferricyanide ion
"C(CHy)s + Fe(CN)g ™™ = Fe(CN)g*™ + 3.6 x 10° 4-6 pL. D.k. at 420 nm in N,O-satd. soln. contg. di-  §2A041
other prod. (tert-butyl) sulfoxide.
623 Hexachloroiridate(IV) ion
"C(CHy)s + IrCl™ 3.8x10° 4-6 pr. D.k. at 490 nm in N,O-satd. soln. contg. di-  §2A041
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals — Continued
Mo, Reaction k pH [  T(K) Method Comment Ref.
(Lmol sl
7.3 Cyclohexenyl
6.3.1 Cyclohexenyl
c-CgHg + c-CgHg — 8% 108 >13 pI. D.k. at 250 nm in N,O-satd. soln. contg. 741077
cyclohexene and 0.3 mol L™! KOH; used
G(radical) = 6.0,
64 Cyclohexyl
6.4.1 Cyclohexyl
¢-CgHyy + ¢-CgHy > 6 x 10 ~10.5 pr. D.k. at 250 nm in N,O-satd. soln. contg. 741077
cyclohexane; e=920 L mol~t em™.
7% 108 p.L. D k. at 240 nm in N,O-satd. soln. contg. 680385
» cyclohexane; €= 1480 L mol™ cm™, '

642 1,4,8,11-Tetramethyl-1,4,8,11-tetraazacyclotetradecanenickel(I) ion

¢-CgHy, + Ni(Me,[14]aneN )t — ~10° phot. Estd. from product yields. 86M180
6.5 Cyclopentenyl

6.5.1 Cyclopentenyl

¢-CsHyp + ¢-CsHy — 1.5x 107 14 p.I. D.k. in N,O-satd. soln. contg. cyclopentene; 741052
used G(radical) = 6.0.
6.6 2,2-Dimethylpropyl

6.6.1 1,4,8,12-Tetr yelopentad hrominm(I) jon
*CH,C(CH,)3 + Cr([15)aneN,)** — 63x107 298 fp. D.k. at 600 nm in soln. contg, MV as 91A427
(CH3)3CCH,Cr({15]aneN Ak indicator and RCo(dmgH),.

6.6.2 0-1,4,8,11-Tetraazacyclotetradecanenickel(I) ion .
‘CH,C(CH3)3 + a-Ni(cycla.m)z* g 8.0 x 10° 0 6.0 298  fp. D.k. at 650 nm in soln. contg. ABTS ™ as 91A515
a-(CH3)3CCH2Ni(cyclam)2" indicator, alkylcobalt(III) complex and 1.0

mol L™ HCIO,.

6.6.3 Oxygen

*CH,C(CH3); + O, - (CH3);CCH,00" 2.7 x 10° 1 298 fp. Dk. at 650 nm in soln. contg. ABTS'™ as 91A176
indicator and 0.1 mol L™! HCIO,; alkyl
radical from RCo(dmgH), or RCo(cyclam)?*.

6.6.4 Vanadium(IY) ion
‘CH,C(CH,); + V2 + HY 35%10° 2 296 fp. D.k. at 600 nm in soln. contg. MV** as 91A428
CH;C(CH,); + V3 indicator, 0.01-0.03 mol L™ HY, (1-5) x 107

mol L™ (CH;3);CCH,Co(dmgH), or
(CH3)%CCH2C0(cyclam)2*’ and 0.01-0.06 mol .
LvE,

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

*CH,C(CH;); + ABTS'™ — addn. 74x108 0 60 298 fp. D.k. at 650 nm in soln. contg. ABTS"™ (from  91AS515
' ABTS?" + Bry), alkylcobalt(III) complex and
6.0 mol L™ HCIO,.

6.0.6 1,1’-Dimethyl-4,4’-bipyridinium radical cation

*CH,C(CHy); + MV™* ~ addn. 9.7x 108 2 296  fp. D.k. in soln. contg. 0.01-0.03 mol L™  HY, ~ 91A428
(1-5)x 10~ mol L!
(CH;);CCH,Co(dmgH), or
(CH,);CCH,Co(cyclam)*, (5-38) x 1076 mo!
Limvr

76 %108 298 fp. D.k. at 600 nm in soln. contg. RCo(dmgH), ~ 91A427
and (1-8) % 1075 mol L™ MV*+,
6.7 Heptyl

6.7.1 - B-1,4,8,11-Tetraazacyclotetradecanenickel(IL) ion

*CH;(CH,)sCH; + B-Ni(cyclam)?* + > 7.8 x 108 0 1.0 f.p. D.k. at 650 nm in soln. contg. ABTS™™ as 91A515

B-CH3(CH,)sCH;Ni(cyclam)*

indicator, alkylcobalt(IIl) complex and 1.0
mol L™ HCIO,.
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TaBLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals — Continued

No. Reaction k " pH I T(K) Method Comment Ref.
(L mol™! s’l)
6.7 Heptyl — Continued
6.7.2 Oxygen
*CHy(CH,)sCH;3 + O, — 1.6x10° 0 298 fp. C.k.in soln. contg. 1.0 mol L' HCIO,; alkyl  91A176
CH3(CH,)sCH,00" radical from RCo(dmgH), or RCo(cyclam)®*;
rel. to k(' CH,(CH,)sCHj + B-Ni(cyclam)?*)
=7.8x10%Lmol™ 57",
6.7.3 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion )
‘CH,(CH,)sCH3 + ABTS™™ — addn. 1.2 x10° (V] 1.0 298 1.p. D.K. at 650 nm in soln. contg. ABTS ™ (from  91A515
ABTS?™ + Bry), alkylcobalt(III) complex and
1.0 mol L1 HCIO,.
6.8 5-Hexenyl
6.8.1 1,4,8,12-Tetraazacyclopentadecanechromium(I) ion
"CH,(CH,);CH=CH, + 9% 108 chem. Calcd. from product anal. in soln. contg. T9A461
Cr(I151aneN > - Cr({15]aneN?* and 6-bromo-1-hexene:
CH,=CH(CH,);CH,Cr{15]aneN, Nl k(‘CH¥(CH2)3CH=CH2 —+ ¢-CsHyCHp) = I x
10%s71,
6.8.2 1,4,8,11-Tetramethyl-1,4,8,11-tetraazacyclotetradecanenickel(I) ion
*CHy(CH,);CH=CH, + 4x 107 alk. 273 chem. Calcd. from product anal. in soln. contg. 86A229
Ni(Me,4[14]aneN)* — 6% 107 298 Ni(Me4[14]aneN)* and 6-bromo-1-hexene.
CH,=CH(CH,);CH,Ni(Me,[14]aneN,)*
~3%107 phot. Estd. from product yields. 86M180
6.9 Hexyl
6.9.1 Hexyl
"CHy(CH,)4CH; + "CHy(CH,),CH; = 6 x 10° pr. D.k. at 240 nm in N,O-satd. soln. contg. 680385
hexane; £ =960 L mol™! cm™!. -
6.9.2 (-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
*ClIy(CI)4CH; + B-Ni(cyclam)?t + > 9.0 x 106 0 1.0 298 fp. D.k. at 650 am in soln. contg. ABTS'™ as 91A515
EI—!'.‘H3(C1412)4CH2Ni(cyclam)2+ indicator, alkylcobalt(IIl) complex and 1.0
mol L™ HCIO,.
6.9.3 Oxygen
"CH,(CH,)4CH; + O, = 3.9x10° 0 208 fp. C.k. in soln. contg. 1.0 mol L™} HCIO,; alkyl  91A176
CH3(CH,),CH,00" radical from RCo(dmgH), or RCo(cyclaIn)2+;
rel. to k("CH,(CH,)4CH; + B—Ni(cyclam)“)
=9.0x 105 L mol™! s71.
6.9.4 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
‘CHy(CH,)4CH; + ABTS"™ - addn. 1.1x10° 0 1.0 298 fp. DXk. at 650 nm in soln. contg. ABTS'™ (from  91AS515
ABTS? + Bry), alkylcobalt(11l) complex and
1.0 mol L™ HCIO,.
6.10 1-Methylheptyl
6.10.1 «-1,4,8,11-Tetraazacyclotetradecanenickel(Il) ion
*CH(CH,)(CH,)sCHj + o-Ni(cyclam)®* 1.0 x 107 0 60 298 fp. D.k. at 650 nm in soln. contg. ABTS™™ as 91A515
- a—CH3(CHZ)SCH(CH3)Ni(cyclam)z“ indicator, alkylcobalt(ITI) complex and 1.0
mol L™ HCIO,,.
6.10.2 Oxygen
"CH(CH3)(CH,)sCH;3 + O, — 3.7x10° 1 298  fp. D.k. at 650 nm in soln. contg. ABTS ™ as 91A176
CH;(CH,)sCH(CH;)00" indicator and 0.1 mol L™ HCIO,; alky! .
radical from RCo(dmgH), or RCo(cyclam)**.
6.10.3 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
*CH(CH;)(CH,)sCH; + ABTS™ — 1.0x10° 0 6.0 298 fp. D.k. at 650 nm in soln. contg. ABTS™™ (froms  91AS515

addn.
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TABLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals —: Continued
No. - Reaction k " pH I T(K) Method Comment Ref.
(L molts7Y
nit  1-Methylpropyl
6111 1,4,8,12-Tetraazacyclopentadecanechromium(IT) ion
“CH(CH;)C,H; + Cr([15)aneN)** 3.9 %107 298 - fp. - D.k. at 600 nm in:soln. contg. MV** as 91A427
C,HCH(CH3)Ci([1 ‘j]aneN‘,)2+ indicator and RCo(dmgH),.
6.11.2 0:-1,4,8,11-Tetraazacyclotetradecanenickel(ﬂ) ion
CH(CH,)C,Hs + o-Ni(cyclam)® - 6.5x 106 0 60 298 fp. Dk at650 nminsoln. contg. ABTS'™ as 91A515
t:c—Cz!-I5CI-I(CI-13)I~Ii(cyclan'n)-2+ : indicator, alkylcobalt(llI) complex and 1.0 ’
) mol L HCIO,.
6113 Oxygen .
'CH(CH3)C,Hs +0, = 32x10° 1 298 fp. D.k. at 650 nm in soln. contg. ABTS'” as 91A176
CH3CH,;CH(CHZ)00" indicator and 0.1 mol L™} HCIO,; alkyl
: ’ radical from RCo(dmgH), or RCofcyclam)?*.-
6.11.4 2,2’-Azhii)liis(s-ethylbenzothiazoline-6-sulfonate) radical apnion
| CCH(CH)C,H; + ABTS™™ ~» addn. 1.1% 109 0 &0 208 fp Nk at 650 nm in enln: contg. ARTS™ (fram  9Q1AS15
ABTS? + Bry), alkylcobalt(IIl) complex arid
6.0 mol L™ HCIO,.
6,11.5 1,1’-Dimethyl-4,4’-bipyridinium radical cation
*CH(CH3)C;H; + MV — addn. 1.1x10° 298 fp. D.k. at 600 nm in soln. contg. RCo(dmgH),  91A427
and (1-8) x 107 mot L™ MV"*,
6,12 2-Methylpropyl
6.12.1 1,4,8,12-Tetraazacyclopentadecanechrominm(II) ion
*CH,CH(CHy); + Cr([15]aneN)> > 73x107 298 fp. D.xk. at 600 nm in soln. contg, MV** as 91A427
'(CH;3),CHCH, Cr({15)aneN)** indicator and RCo(dmgH),. -
6.12.2 a-124,8'.11-’I_‘_g:_iraazacyclotetrade&:an_enickel(II) ion
‘CH,CH(CH3); + o-Ni(cyclam)® = 34x 107 0 60 298 fp. D.X. at 650 nm in soln: contg. ABTS'™ as 91A515
: a—(CH;)ZCHCHZNi(cyclam)z* indicator, alkylcobalt(IlY) complex and 1.0
) mol 17! HOIO,. )
6.12.3 B-l,4,8,1l-’l‘etraazacyclomradecangnickel(II) ion .
*CH,CH(CHg); + B-Nicyclam)®* =+  «2x 10° 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS ™ as 91A515
indicator, alkylcobalt(III) complex and 1.0
mol L™ HCIO,.
6124 Oxygen
*CH,CH(CH3)y + O, — 32%10° 1 298 fp Dk. at 650 nm in soln. contg. ABTS™™ as 91A176
(CH3),CHCH,00" indicator and 0.1 mol L™! HCIO,; alkyl
radical from RCo(dmgH), or RCo(cyclaIn)2+.
6.12.5 Vanadiom(H) ion
CH,CH(CHy), + V* + HY — 3.5%x10° 2 296  fp. Dk. at 600 nm in soln. contg. MV"* as 91A428
(CH,),CHCH; + V. indicator, 0.01-0.03 mol L™ H*, (1-5) x 10~ .
mol L™} (CH;),CHCH,Co(dmgH), or
(CH;),CH CHQCo(cyclam)z“ and 0.01-0.06
mol L1 v+,
6.12.6 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
*CH,CH(CHj), + ABTS"™ —addn. 1.1x10° 0 1.0 298 fp Dk. at 650 nm in soln. contg. ABTS'™ (from  91A515
. ) R7x 108 6.0 ARTSZ™ 4. Rry), alkyleobalt(TIT) complex and
_ _ _ 1.0 or 6.0 mol L™ HCIO,.
6.12.7 1,1’-Dimethyl-4,4>-bipyridiniom radical cation
*CH,CH(CHz); + MV™* - addn. 9.2% 108 298  fp. D.k. at 600 nm in soln. contg. RCo(dmgH),  91A427
and (1-8) % 1075 mol L™} MV**,
1.2x10° 2 296 fp. D.k.in soln. contg. 0.01-0.03 mol L™} H*, 91A428

(1-5)x 10~ mol L™}
(CH,);CHCH,Co(dmgH), or
(CH3),CHCH, Co(cyclam)?*, (5-38) x 107
mol L™ MV,
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TABLE 6. Miscellaneous Unsubstituted A’kyl and Alkenyl Radicals —- Continucd

No. Reaction k pH I T(K) Method Comment Ref.
(L mol ™! s*’) -
6.13 Octyl
6.13.1 0-1,4,8,11-Tetraazacyclotetradecanenickel@I) ion
*CH,(CH,)CH; + o-Ni(cyclam)® - 1.6 x 108 0 60 298  fp. D.. at 650 nm in soln. contg. ABTS ™ as 91A515
a-CH3(CH2)6CH2Ni(cyclam)2* indicator, alkylcobalt(I1l) complex and 1.0
mol L1 HCIO,.
6.13.2 (-14,8,11-Tetraazacyclotetradecanenickel(II) ion
*CH,(CH,)¢CH; + B-Ni(cyclam)?* + =  8.1x 108 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS'™ as 91A515
B-CHs(CH,)sCH,Ni(cyclam)** indicator, alkylcobalt(111) complex and 1.0
mol L™ HCIO,.
6.13.3 Oxygen
‘CH,(CH,)¢CH; + O, — 24x10° 0 208 fp. Ck.in soln. contg. 1.0 mol L™ HCIO,; alkyl  91A176
CH;(CH,)¢CH,00" radical from RCo(dmgH), ar RCo({cyclam)**;
rel. to k('CHy(CH,)¢CH; + B-Ni(cyclam)?*)
=8.1x%10°Lmol~ s\,
6.13.4 2,2°-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
"CH,(CH,)sCH; + ABTS™™ — addn. 1.3x10° 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS™™ (from  91A515
1.1x10° 6.0 ABTS? + Bry,), alkylcobalt(IfI) complex and
1.0 or 6.0 mol L™ HCIO,.
6.14 Pentyl
6.14.1 Pentyl
"CH,(CHg)3CH3 + "CHy(CHp)3CHy = 1.2x 107 297 pr. D.k. at 234 nm in N,O-satd. soln. contg. 741019
pentane.
6.14.2 $-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
‘CH,(CH,);CH3 + B-Ni(cyclam)? + ~ 8.6x 108 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS ™ as 91A515
|3J-C[-Ig(CHz)3CH2Ni(cyclam)2+ indicator, alkylcobalt(II]) complex and 1.0
mol L' HCIO,,
6.14.3 Oxygen
*CH,(CH,);CHj + O, = 3.8x10° 0 298 fp. Ck. in soln. contg. 1.0 mol L' HCIO,; alkyl 91A176
CH,(CH,);CH,00 radical from RCo(dmgH), or RCo(cyc]arn)“;
rel. to k('CH,(CH;):CH; + B-Ni(cyclam)®*)
=8.6x10°Lmol™! s\,
6.14.4 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
*CH,(CH,)3CH; + ABTS™™ — addn. 12x10° 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS' ™ (from  91AS515
ABTS* + Bry), alkylcobalt(Ill) complex and
1.0 mel L™ HCIO,.
6.15 Radicals from pentane
6.15.1 Hydrogen peroxide
‘CsHyy + Hy0, — 3.4x10* T-r. Estd. from dose rate effect on G(H,0,), T6A254
assuming 2k(R + R) =2 % 10° Lmot™' s7in
soln. contg. 5 x 107> mol L™ pentane and
0.01 mol LI N,0
6.16 2-Phenylethyl
6.16.1 2-Phenylethyl
CeHsCH,CH, + CgH5sCH,CH, — ~2x10° pr. D.k. at 309 nm; & = 4300-4000 L moi ! cm™; 814236
radical from 3-phenylpropanoic acid.
6.17 2-Propenyl
6.17.1 14,8,11-Tetramethyl-1,4,8,11-tetraazacyclotetradecanenickei(I) ion
"CH,CH=CHj + Ni(Me,[14]aneN,)* - <10 phot. Estd. from product yields. 86M180
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TaBLE 6. Miscellaneous Unsubstituted Alkyl and Alkenyl Radicals — Continued
No. Reaction k pH I T(K) Method Comment Ref.
Lmol™ts™h
6.18 Trimethylcyclopropenyl
6.18.1 Trimethylcyclopropenium cation
Cy +Cy* = Cy,* 83x108 5.1 298  pr. P.b.k.in soln. contg. 0.1 mol L™ zerr-BuOH  82A395
and trimethylcyclopropenyl fluoroborate.
6,19  Vinyl
6.19.1 Oxygen
*CH=CH, + 0, - H,C=CHOO’ 4,6 x10° p.r. Pbk.in A/O, (9:1) satd. soln. contg, vinyl ~ 94A221
bromide.
6.19.2 2-Propanol
‘CH=CH, + 2-PrOH - HyC=CH, + 2.0x 10 p.r. Ck.in Ar/O, (10:1) satd. soln. contg. vinyl ~ 94A221
(CH3),COH bromide and 2-PrOH; rel. to k('CH=CH, +

0,)=4.6 x10° Lmol™ s~
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TABLE 7. Bromomethy!

No. Reaction k pH 1 T(K) Method Comment Ref.
(L mol™ s7)"

7.1 N-meso-5,1,7,12,14,14-Hexamethyl-1,4.8,11-tetraazacyclotetradeca-4,1 1 -dienecohalt(d1) ion

*CH,Br + N-meso-Co(4,11-dieneN)**  1.5x 108 1.3-7 296  fp. D.k. at 650 nm in soln. contg. MV** as 89A530
- BrCH,Co(4,11-dieneN,)** indicator and BrCH,Co(cyclam)?*.
7.2 Cobal(IDamin
"CH,Br + B12r — addn. 9.1x108 7 296 fp. D.k. at 470 nm, as well as p.b.k. at 520 nm, in  89A530
soln. contg. BrCH,Co(cyclam)?* and
cobal(Il)amin.

7.3 Chromium(I) ion
*CH,Br + Cr?* - CrCH,Br** 2.2x 108 <2 297 fp. D.X. at 650 nm in soln. contg. MV** as 89A338
indicator and BrCH,Co(cyclam)?*.
74 1,4,8,12-Tetraazacyclopentadecanechromium(Il) ion
*CH,Br + Cr([15]aneN,)** — 1.3x 108 298 fp. DX. at 650 nm in soln. contg. MV'* as 91A427
BrCH,Cr([15)aneN)** indicator and BrCH,Co(cyclam)>*,
7.5 Tris(1,10-phenanthroline)iron(Ifl) ion

*CH,Br + Fe(phen);>* ~ redn. <107 ~1 p.r. Pbk. at 490 nm in soln. contg. CH,Br; result  85A284
unaffected by presence of rert-BuOH,
therefore main reaction is with "CHj.

7.6 o0-1,4,8,11-Tetraazacyclotetradecanenickel(Il) icn

*CH,Rr + 0-Nifeyelam)?* — 3.7 % 168 0 60 798 fp Nk at 450 nmin soln_eontg. ARTS' ™ as 91A515
a—BrCHzNi(cyclam)(HZO)z'* indicator, alkylcobalt(III) complex and 6.0
mol L™ HCIO,.

7.7 B-1,4,8,11-Tetraazacyclotetradecanenickel (3T) ion

*CH,Br + B-Ni(cyclam)?* — 4.8 x1¢7 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS "as 91A515
B—BrCHZNi(cyclam)(H20)2‘L . indicator, alkylcobalt(IlI) complex and 6.0
mol L™} HCIO,.
7.8 Oxygen
‘CH,Br + O, = CH,BrO0" 2,0%10° 0 298  fp. Ck. in soln. contg. 1.0 mol L™ HCIO,; alkyl  91A176

radical from RCo(dmgH), or RCo(cyclam)®*;
rel. to k(" CH,Br + B-Ni(cyclam)?*) = 4.8 x
107 Lmol™ s71.

7.9 Vanadium(I) ion

*CH,Br + V>* + H* — CH3Br + V** 3.1 x10° 2 296 Lp. D.k. at 650 mu in sulu, coutg. MV*™* as 91A428
indicator, 0.01-0.03 mol L™ H*, (1-5) x 107
mol L™ BrCH,Co(dmgH), or
BrCH,Co(cyclam)?*, (5-38) x 19‘6 mol L™}
* .01-0.06 mol L™! v2+.

7.10  2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion MV, and 0 me

‘CH,Br + ABTS'™ — addn. 2.0x10° 0 1.0 2%  fp. D.k. at 650 nm in soln. contg. ABTS'™ (from  91A515

23x10° 6.0 ABTS?™ + Br,), alkylcobalt(II) complex and
1.0 or 6.0 mol L} HCIO,.

7.11 1,1’-Dimethyl-4,4’-bipyridinium radical cation

*CH,Br + MV** 2.1x10° 2 296  fp. D.k. in soln. contg. 0.01-0.03 mol L™ H¥, 91A428
(1-5) x 107 mol L™! BrCH,Co(dmgH), or
BrCH,Co(cyclam)?*, (5-38) x 1070 mol L™}

MV,
1.5%10° 298  fp. D.k. at 600 nm in N,O-satd. soin. contg. 91A427
. RCo(dmgH); and (1-8) x 10 mol L™ MV"™.
2.1x10° < 297 fp. DX. at 600 nm (MV'*, £ =137 x 10°L 89A338

mol ™! em™, 0.01-0.1 mol L™'); MV** from
Zn/Hg redn. of MV%*; (2-4) x 1076 mol L™
radical from photolysis of
BrCH,Co(cyclam)(H,0)%*.
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(1-5) x 10™ mol L™} CICH,Co(dmgH), or
CICH,Co(cyclam)?*, (5-38) x 107 mol L™
MV,

RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 741
TaBLE 8. Chloromethyl
?»’n Reaction k , pH I T(K) Method Comment Ref.
(Lmol™ s7h
#.1  Cobal(Il)amin
"CH,CI + B12r - addn. 58x10% 7 296 fp. D.k. at 470 nm, as well as p.bk. at 520 nm, in  89A530
soln. contg. CICH,Co(cyclam)?* and
cobal(IDamin. :
%2  Chromium(II) ion
*CH,Cl + Cr?t — CrCH;_Clz“r 2.4% 108 <2 297  fp. D.k. at 600 nm in soln. contg. MV** as 89A338
indicator and CICII,Co(cyclam)?*,
K3 1,4,8,12-Tetraazacyclopentadecanechromium(II) ion
*CH,Cl + Cr([15]aneN )** — 93x 107 298 fp. D.k. ai-600 nm in soln. contg. MV** as 91A427
CICH,Cr([15)aneN)** indicator and RCo(dmgH),.
8.4 Iron(Il) deuteroporphyrin IX.
"CH,Cl + Fe(I)DP — 2x10° 7.2 pr. Abs. changes in soln. contg. deuterohemin 80A011
(chemically reduced by dithionite), 0.04 mol
L™ CH,Cl, and 6.5 mol L™! 2-PrOH.
8.5 Ferricyanide ion
"CH,Cl + F«*:(CN)ﬁ3~ i «5%10° 4-6 295  pr D.k. at 420 nm in N,O-satd. soln. contg. 82A041
dichloromethane.
8.6 Hexachloroiridate(IV) ion
'CH,Cl + IrClﬁz" - CHyCl, + BCL>™  ~1x 10° 4-6 295  pr. D.k. at 490 nm in N,O-satd. soln. contg. 82A041
dichloromethane.
8.7 Permanganate ion
‘CHyCl + MnQy™ — ~1x10° 4-6 295  pr D.k. at 545 nm in N,O-satd. soln. contg. 82A041
dichloromethane.
8.8 «-1,4,8,11-Tetraazacyclotetradecanenickel(I) ion
*CH,Cl + a-Ni(cyclam)®* — 2.1x108 0 6.0 298 fp. D.k. at 650 nm in soln. contg. ABTS'™ as 91A515
a-CICH,Ni(cyclam)(H,0)** indicator and alkylcobalt(III) complex.
8.9 B-1,4,8,11-Tetraazacyclotetradecanenickel(II) ion
*CH,CI + B-Ni(cyclam)** — 1.9x 107 0 1.0 298 fp. D.k. at 650 nm in soln. contg. ABTS™™ as 91A515
B-CICH,Ni(cyclam)(H,0)** indicator and alkylcobalt(IIT) complex.
810 Oxygen
“CH,Cl + O, - CICH,00" 1.9x10° 0 298  fp. Ck. in O, contg. 1.0 mol L™! HCIO,; alkyl 91A176
radical from RCo(dmgH),OH, or
RCo(cyclam)H,0%; rel. to k( CH,Cl + B-
Ni(cyclam)®*) = 1.9 x 107 L mol''s 1.
8.11 Vanadium(I) ion
"CH,CL+ V* + HY - CH,CL+ V* 1.5x10° 2 296 fp. D.k. at 600 nm in soln. contg. MV"* as 91A428
indicator, 0.01-0.03 mol L™ H*, (1-5) x 107
mol L™! CICH,Co(dmgH), or
CICH,Co(cyclam)?* and 0.01-0.06 mol L™!
v
8.12  2,2°-Azinobis(3-ethylbenzothiazoline-6-sulfonate) radical anion
"CH,Cl + ABTS'™ — addn. 12x10° -0 1.0, 298 fp. DX. at 650-nm in soln. contg. ABTS ™ (from  91ASIS5
. 6.0 ABTS®* + Bry), alkylcobalt(III) complex and
1.0 or 6.0 mol L™ HCIO,,
8.13 . 1,1’-Dimethyl-4,4’-bipyridinium radical cation
*CH,CL 1 MV* — 1.2 10° 2 206  fp. Dk.in saln_contg. 0.01.0.03 mol 1.7V H*, 91A428
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TasLE 8. Chloromethyl — "Continued

No. Reaction k “pH I  T(K) Method Comment Ref.
(Lmol'1 s")

8.13 1,1’-Dimethyl-4,4’-bipyridinium radical cation — Continued

1.1x10° 298  fp. D.k. at 600 nm in N,O-satd. soln. contg. 91A427
: RCo(dmgH), and (1-8) x 107> mol L™} MV**,
1.4x10° <2 297  fp. D.k. at 600 nm (MV**,e=1.37 x 10* L 89A338

mol™t em™, 0.1-1 x 107! mol L™1); MV™*
from Zn/Hg redn, of MV>*; 2-4 x 1078 mol
L~ radical from photolysis of
CICH,Co(cyclam)(H,0)2".
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RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 743
TaBLE 9. Trifluoromethyl
;lu Reaction k pH ~T(K) Mecthod  Comment Ref.
. L mol™! 5‘1)
%1 Iron(Il)deuteroporphyrin IX
*CF, + DPR" — CE,Fe™"DP 20x10° ~ alk. pr. Pbk. at 460 nm in CF;Br satd. soln. contg. 6.5 mol  87A232
' L1 2-PrOH, 107 mol L™} DPRe"and 0.05 mot L
NaOH.
9.2 Iron(fll) deuteroporphyrin IX
‘CF;+ DPRT 45x108 alk. pr. D.k. at 520 nm in CF3Br satd. soln. contg. 6.5 mol 87A232
L™ 2-PrOH, 107 mol L™ DPFe™ and 0.05 mol L™
NaOH|
9.3 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(IlI} ion
*CF; + MnTPPS?~ — addn. 92x107 114 295 pr. Absorption changes at 530 and 590 nm in soln. 92A391
: contg. CF3Br, 1% 2-PrOH, and 5 x 1075 mol L :
MnTPPS*-,
924 Aniline
“CF3 + CgHsINH, — addn. 3.6 % 10° 9-10 pr. Ck.;rel. w k(CFy + HCO, ) =34 x 10° Lmol ™ s7'. 700407
47x105 910 pr. P.bk. at 330 am in N,O-satd. soln. contg, CF;Cl. 700407
9.5 Butadiene
*CF; + HyC=CHCH=CH, — addn. 5.8 x10® 9-10 YL Ck. with 2-PrOH in soln. contg. CF,Cl; rel. to . 700407
k('CF; + HCO,) = 3.4 x 10° L mol™* 571, '
9.6 1-Butene
*CF3 + CH;CH,CH=CH, —> addn. 5.3 x 10 9-10 Yr. C.k. with 2-PrOH in soln. contg. CF,Cl; rel. to 700407
k('CFy + HCO; ) =3.4x 10° L mol 1 571,
97 Ethanol
*CF3 + EtOH - CF3H + 46x10* 9-10 -1, C. k with propylene, rel. to k(CCF; + HCO ) =3.4x 700407
" CHy,CHOH 10° Lmol™ s~
9.8 Ethylene ]
"*CF; + H,C=CH, —» CF»CHZCHZ ~7x 108 5.9 pr. Estd. from yields and condy. meas. in soln. contg, 710026
CFE;Cl and ethylene.
40%107 9-10 ¥-r. Ck. with 2-PrOH; rel. to k("CF; + HCO; } =34 x 700407
: 10° Lol 571,
9.9 - Formate ion
'CF; + HCO,™ - CF{H + *CO,~ 34%10° 9-10 p.r. P.bk. at 270 nm; radicat from CF:Cl + e, 700407
9.10 Fumarate ion
*CFj + trans-"0,CCH=CHCO,~ -~ ~10% e-r. Estd. from est measurements of “CF; trapping by 710284
“0,CCHCH(CF,)CO,™ 0.001 mol L™ fumarate jon.
9.11° Methanol
*CF; +MeOH ~ CF;H+ 'CH,0H 8x10° 9-10 V. C. k with propylene; rel. to k('CF; + HCO,~ ) 3.4x 700407
10° Lmol ™ 571,
9.12  aci-Nitromethane anion
" *CF3+CHNO,” —~ CFgCH;_NO[ 5x 108 Y-I. C.k. in soln. contg. 1 mol L™ 2-PrOH and CF;Cl; 720244
product radical identificd by car; rel. to &("CF5 + 2-
PrOH) =9 x 10* L mol ™! 571,
9.13 1-Propanol
"CF; + 1-PrOH — 4.4x10* 9-10 Y. Ck. with propylene rel. to k('CF; + HCO, ) =3.4x 700407
10° L'mol™ 57
9.14  2-Propanol
*CF; + 2-PrOH — CF;H + 92x10* 9-10 Yr. Ck. with propylene rel. to k(CFy + HCO,) =3.4x 700407
(CH3)2COH 10°L mot™! s~
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TaBLE 9. Trifluoromethyl — Continued

No. Reaction k pH I T(K) Method Comment Ref.
(Lmol™! 1

9.15 Propylene

*CF; + CH,;CH=CH, — addn, 72x 107 9-10 Y-r., Ck. with 2-PrOH; radical from CF3Cl; rel. to k('CF; 700407
+HCO,) =3.4x10° Lmol ™ s7%,
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RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 745

TasLE 10. Trichloroinethyl

P

No.  Reaction k pH 1 T'(X) Method Comment ‘Ref.
(L mol™ s '

1.1 Trichloromethyl

*CCl3 + "CCly > CClCCly 3.7 x 108 5.5 p.r. D.k. at 230 nm in soln. contg. 107*mol L™}~ 741043
12 CClye=2300L mot™! em™,.

10.2 Cbpper(ll) ion
"CCly +Cu®* - CuCCl,? ~3x 10’ 6 pr. Pbk. in Ar-satd. soln. contg. (2-10)x 10 80A277
mol L™! CuS0, and (1-10) x 10~2 mol L™
CHCl,. Adduct yields Cu*.

0.3 “Iroli(n) deuteroporphyrin'D(

‘CClL +DPFRell T2x10° 72 p.I. Abs. changes in soln. contg. 50% 2-PrOH, 80A011
0.032 mol L™! acetone, CCl,, and
deuterohemin, the latter reduced by

(CH;),COH.
104 . Iron(I1X) deuteroporphyrin IX _

*CCly + DPRe™™ — <108 72 p.I. No spectral change in soln. contg. 50% 2- 80AC11
PrOH, 0.005 mol L™ CCl, and 10~ mot L™
deuterobemin.

10.5 . Hexachloroiridate(IV) jon _
*CClz + IrClg®™ = IrCls®™ + CCly " 2.8x107 46 295 pr D.k. at 490 nm in N,O-satd. soln. contg. 82A041
: carbon tetrachloride.
10.6 Permanganate ion
*CCl; + MnOy~ — Mn0, ™ +other 4x10° 4-6 295  pr. D.k. at 545 nm in N,O-satd. soln. contg. 82A041
prod. -carbon tetrachloride.
10.7 - Oxygen

*CCl + Oy = CCLOO' 33%10° pI. Eval. from leveling off of rate of reactions 33G216
. . with metiazinic acid at high conca. of
substrate in air-satd. soln. contg. 30% 2-PrOH,
10% acetone and 0.04 mol L™! carbon

tetrachloride.
10.8 Diethyl ether
- "CCly +{(CyHs),O — CHClg + 3% 10! V. Caled. from dependence of G(CI™) on dose 710778
CH3;CHOC,H; . rate in soln. contg. CCl, and ethyl ether

assuming 2("CCly + "CCly) = 10° L met™!

5 .
109 2-Propanol
*CCl3 + 2-PrOH — CHCl, + 8 x 10! b Caled. from dependence of G(CI™) on dose 710778
(CH;),COH rate in soln. contg. CCl, and 2-PrOH
assuming 2k("'CCls + "CCly) = 10° L mol™!
-1
s

10.10 Tetrahydrofuran

‘CCl; + THF — 5x%10! YT, Calcd. from dependence of G(C1™) on dose 710778
rate in soln. contg. CCl, and tetrahydrofuran
assumning 2&('CCls + “CCly) = 10° L mol™!
-1
s
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TABLE 11. Miscellaneous haloalkyl and haloalkenyl radicals

No. Reaction k pH T(XK) Method Comment Ref.
(L mol~! s'])
11.1 2-Bromo-1,2-difluoroethyl
1111 First-order reaction
CHBIFCHF — CHF=CHF + Br' 55%10°s! p.r. Derived from buildup of Br,"™ in Nj-satd. soln. 93A578
contg. 40% tert-BuOH, 1,2-dibromo-1,2-
diflunroethane and bromide ion.
112 2-Bromoethyl
11.2.1 First-order reaction
*CH,CH,Br -+ H,C=CH, + Br’ 3.8x10%s7! p.r. Derived from absorbance buildup of promethazine  94A309
radical cation (from Br” + promethazine) in Ar-satd.
soln. contg. 1,2-dibromoethane.
63x10%s™! pr. Derived from hnildup of Rr,'™ in N,-satd. soln, 03A578
contg. 40% tert-BuOH, 1,2-dibromoethane and
bromide ion.
2.8x10857! p.r. Derived from buildup of Br,"™ in N,-satd. soln. 86A581
conlg. 10% ter-BuOH, 1,2-dibromoethane and
bromide ion.
11.2.2 Tris(1,10-phenanthroline)iron(III) ion
‘CH,CH,Rr + Fa(phen)a?’*' d ~1x10° -1 p.r. Pb.k. at 400 nm in soln. contg. CH;CH,Br; also 85A284
contains CH3;CHBr and CH;CH, (from H reaction).
1123 Oxygen
*CH,CH,Br + O, = BrCH,CH,00" 1.6x10° 4 p.r. Derived from buildup of Bry"™ in N»/O,-satd. soln. 93A578
contg. 40% tert-BuOH, 0.02 mol L™! 1,2-
dibromoethane 4 x 10 mol L™! bromide jon and
varied [O,).
113 1-(Bromomethyl)ethyl
11.3.1 Water
CH3C:3HCH2Br +H,0—+H"+Br + 7x10%s! 4.5-5 292 . pr Condy. changes in N,0O-satd. soln. contg. 0.001-0.01 82A350
CH;CHCH,0H mol L™! 1- or 2-bromopropane.
114 1-(Bromemethyl)propyl
114.1 Water
CH3CHZCI-}CH2Br +H,0 > H +Br  10%s7! 455 292  pr. Condy. changes in N,O-satd. soln. contg. 0.001-0.01 82A350
+ CH;CH,CHCH,0H mol L™} 1-bromobutane.
11.5 2-Bromo-1-methylpropyl
11.5.1 First-order reaction
CH_,,('Z‘HCHBICH;, - CHyCH=CHCH; 5.0x10°s7} pr. Derived from buildup of Br,"™ in Nj-satd. soln. 93A578
+Br’ contg. 40% tert-BuOH, 2,3-dibromobutane and
Lromide jon.
11.5.2 Water
CH3CHCHBICH3 +H,0 > H"+Br + 2106 571 455 292 pr Condy. changes in N,O-satd. soln. contg. 0.001-0.01  82A350
"CH(CH )CH(CH)OH mol L1 2-bramobutane.
11.6 2-Chlorocyclohexyl
11.6.1 Water
¢-CgHyoCl + HyO =~ H" + CI7 + 210°s™! 45-5 292 pr. Condy. changes in N,O-satd. soln. contg. 0.001-0.01  82A350
-CHCHOH(CH,)4- mol L™! chlorocyclohexane.
11.7 1-Chloroethyl
11.7.1 Oxygen
CH3CHCI + 0, - CH3;CHCI00" 9.0 x 108 pr. Eval. from leveling off of rate of reaction of peroxyl — 88A364
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radical with ABTS, chlorpromazine, promethazine,
ascorbate and propyl gallate at high concn. of
substrates in air-satd. soln. contg. 0.5-1 mol L™}
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RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 747
TasLE 11. Miscellaneous haloalkyl and haloalkenyl radicals — Continued
No. Reaction k "pH T(K) Method Comment Ref.
L mol™ 71
11.8  2-Chloroethyl
11.8.1 Hexachloroiridate(IV) ion
‘CH,CH,Cl + IrC162' - IICls(H0)> +  ~1x 10° 4-6 p.r. D.k. at 490 nm in N,O-satd. soln. contg. 1,2- 82A041
CICH,CH,Cl1 dichloroethane.
11,9 1-(1-Chloroethyl)ethyl
11.9.1 Water
CIIgéIICIIClCII:; 1 H,O0+HY 4 Clm 1 35x% 10571 455 202 pr - Condy. changes in N,O satd. soln. contg. 0.001-0.01 82A350
*CH(CH3)CH(CH;)OH mol L~} 2-chlorobutane; same result following
reaction of e,~ with 2,3-dichlorobutane.
11.10 1-(Chloromethyl)ethyl
11.10.1 First-order reaction
CH,CHCH,C1 — <10%57! 4557292  pr Condy. changes; acid formn. in N,O-satd. soln. of 1-  82A350
chloropropane.
11.11  1-(Chloromethyl)-1-methylethyl
11.11.1 Water
(CI)CCILC + 1,0 » I+ CIM+ 3.5x10%s™! 455 202 pr Condy. changos in NyO-satd. soln. contg. 0.001-0.01  82A350
(CH3),CCH,0H mol L™} 1-chloro-2-methylpropane.
11.12  1-(Chloromethyl)propyl
11.12.1 First-order reaction
CH,;CH,CHCH,CI <10%57! 455 292 opr. Condy. changes; acid formn. in N,O-satd. soln, of 1-  82A350
chlorobutane.
11.13  1-Chloro-2,2,2-trifluoroethyl
11.13.1  Iron(Il) deuteroporphyrin IX
CF;CHCI + Fe(I)DP - 7x10° ~13 pr. Changes in absorbance at 540 nm in soln. contg. 82A222
CF3;CHCIFe(II)DP 0.0031 mol L} halothane, 0.05 mol Lt NaOH, 0.68
mol L™ acetone and 6.5 mol L™! 2-PrOH.
11.13.2 Iron(Il) deuteroporphyrin, dimethyl ester
CF;CHCI + DPDMEFe! ~ 1.4%10% -3 p.rL. Changes in absorbance at 540 nm in soln. contg. 82A222
DPDMEFe"CF,CHCI 0.0034 mol L™! halothane, 1.2 x 107> mol L™
HCIO,, 0.68 mol L™ acetone and 6.5 mol L™! 2-
PrOH.
11.13.3 TYron(HII) dcutcroporphyrin IX
CFgéHCI + Fe(IIHDP — <108 ~13 pr. No reaction obs. 82A222
11134 Yron(IIl) deuteroporphyrin, dimethyl ester )
' CF3éHCI + DPDMEFR: — =10% ~3 p.r. No reaction obs. in soln. contg. 6.5 mol L™ 2-PrOH.  82A222
11.13.5 Oxygen '
CF3CHCI + 0, = CF;,CHCIOO" 1.3x10° p.I. Eval. from leveling off of rate of reactions with 83A195
’ ABTS, ascorbate and propyi gallate at high concn. of
substrates in air-satd. soln. contg. 1072 mol L™}
halothane.
11.13.6 Ascorbate ion
CF,CHCl + AH™ - <10’ 7 pr. No abs. detected in deaerated 10% tert-BuOH soln.  83A195
11.13.7 2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonate ion)
CF3éHC1 + ABTS” - <10° 7 p.L. No abs. detected in deaerated 10% terr-BuOH soln. ~ 83A195
11138 Ethanol ‘
CF3¢HC1 + EtOH — CF;CH,Cl + 1.3x10? 4 Y-I. Estd. from G(Br") of chain reaction in Nj-satd. soln. ~ 84G166

CH,CHOH

contg. 0.1 mol L™' EtOH and 0.001 mol L™
halothane using 2k(R +R)=1x 10° L mol ! s7..
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TaBLE 11. Miscellaneous haloalkyl and haloalkenyl radicals — Continued

No. Reaction k pH T(K) Method Comment Ref.
" mol ™ s‘l)
11.13 1-Chloro-2,2,2-trifluoroethyl — Continued
11.13.9 Formate ion
CF3CHC1 +HCO,™ = CF;CH,(Cl + 2.9x10° 4 ¥-r. Estd. from G(Br") of chain reaction in N,-satd. soln.  84G166
‘COy” contg, 0.1 mol L™} formate and 0.001 mol L™
halothane using 2k(R +R) = 1% 10” L mol ™' s,
11.13.10 Methanol )
CF3CHCI +MeOH — CF;CH,Cl + 2.7x 10! 4 ¥-I. Estd. from G(Br") of chain reaction in Ny-satd. soln. ~ 84G166
‘CH,0H contg, 0.1 mol L™} MeOH and 0.001 mol L™
halothane using Zk(R + R) =1 x 10° L mol™ s7%.
11.13.11 2-Propanol
CF3CHCI +2-PrOH — CF3CH,Cl + 6.7 % 10% 4 Y. Estd. from G(Br") of chain reaction in N,-satd, soln.  84G166
(CH3),COH contg. 0.1 mol L™ 2-PrOH and 0.001 mol L™
halothane using 2&(R + R) = 1 x 10° Lmol™* s7%.
11.13.12 Propyl 3,4,5-trihydroxybenzoate
CFaéHCl +3,4,5.(HO),CH,00,0,H,  «10° 7 pr. No abs. detected in deaerated 10% terr-BuOH soln.  83A105
N
11.14 2-Chlorovinyl
11141 Oxygen
*CH=CHCI + 0, - CHCI=CHOO" 46%10° pr. Pb.k. in Ar/O, (9:1) satd. soln. contg. trans-1,2- 94A221
dichloroethylene.
11.14.2 Methanol
‘CH=CHCl + MeOH — H,C=CHCl + 2.1x 10° pr. Ck. in Ar/O, (10:1) satd. soln. contg. trans- 94A221
‘CH,0H dichloroethylene and MeOH; rel. to k(" CH=CHCI +
0,) =4.6x10° Lmol™ s7%;
11,143 2-Propanol
"CH=CHCI + 2-PrOH = H,C=CHCl + 5.6x 108 pr. Ck. in Ar/Q, (10:1) satd. soln. contg. trans- 94A221
(CH,),COH dichloroethylene and 2-PrOH; rel. to k("CH=CHCI +
0,) = 4.6%10° Lmol™! s71;
11.15 1,2-Dibromoethyl
11.15.1 First-order reaction
CH,BrCHBr — Br® + H,C=CHBr ~10°s™ 5.7 pr. Derived from buildup of Br,"™ in N,O-satd. soln. 86A581
contg. 1,2-dibromoethane and bromide ion.
1116 Dibromomethyl
11.16.1 Ethanol
*CHBr; + EtOH —~ CHBr, + 1x10% 6.8 VI Estd. from G(Br") in N,O- or Ar-satd. soln. contg. 88G086
CH,CHOH CHBr; and varied [EtOH] using k(R + R) -1 x 10°L
mol ™! 571,
11.16.2 Methanol
*CHBr, + MeOH ~» CH,Br, + "CH,0H 6 x 10’ 6.8 VI Estd. from G(Br") in NyO-satd. soln. contg. CHBr; ~ 88G086
anld varied [MeOH] using k(R +R) ~ 1 x 10° L mol ™!
s,
11.16.3 2-Propanol
‘CHEr, + 2-PrOH — CH,Br, + 5% 10 6.8 VeI, Estd. from G(Br") in N,O- or Ar-satd. soln. contg. 88G086
(CH,),COH CHBt; and varied [2-PrOH] using k(R +R) ~ 1 x 10°
Lmol™sL
1117 1,1-Dichloroethyl
11.17.1 Oxygen
CH3CC12 + 0, = CH;CCl,00" 1.5x10° prI. Eval. from leveling off of rate of reaction of peroxyl ~ 88A364
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TABLE 1 1. Miscellaneous haloalkyl and haloalkeny! radicals -— Continued
o, Reaction 2 pH T(K) Mothod Commont " Ref.
: Lmol™tsh *
118 1,2-Dichloroethyl
11.18.1 Oxygen . ‘
CHZGCHCI +0, -»'CH2C1CHCIOO' 9.7 x10% p.r. Evat. from leveling off of rate of reaction of peroxyl ~ 88A364
: ’ radical with ABTS, chiorpromazine, promethazine, '
ascorbate and propyl gallate at high concn. of
substrates in air-satd. soln. contg, 0.5-1 mol L™
tert-BuOH and 1,1,2-trichloroethane.
1119 - Dichlorofluoromethyl
11,19.1 - Ethylene . ‘
‘CFCly + H,C=CH, CFCIZCH’ZCHZ ~4 %107 5.9 p.r. Estd. from condy. changes in soln. contg. CFCl;. 710026
§1.20 - Dichloromethyl
11.20.1. Copper(I}ion 7 _
*CHCl, + Cu®* - CuCHCL>* ~3x107 6 295  pr. Pbk.in Ar-satd. soln. contg. (2-10) x 105 mol L™ 80A277
: CuS0, and (1-10) »x 1072 mol L~ CHCly; also
includes "CCl; reaction.
11.20.2° Ferricyanide ion .
*CHCl, + Fe(CN)g> - <5 % 10° 4-6 p.r. Duk. at 420 nm in N,O-satd. soln. contg. chloroform. 82A041
11203 Hexachloreiridate(IV) ion
"CHCl, + IrClg® — IrCl5(H,0) + ~5x%10% 46 295 pr D.k. 2t 490 nm in soln. contg. chloroform. 82A041
CHCl, 3 ‘ ’
11.20.4 Permanganate ion
""CHCly + MnO,™ — ~1x10° 4-6 p.r. D.k. at 545 nm in N,O-satd. soln. contg. chloroform: 82A041
11.20.5 Ribonuclease ) }
*CHCl, + RNase — 6x 108 11 piL. Pb.k. in soln. contg, CHCl; arid rert-BuOH. 731140
1121 1,2-Dichloro-1,2,2-trifluoroethyl ‘
11.21.1 Oxygen
. 'CCleéCIF + 0, = CCIF,CCIFOO" 1.6x10° p.I. Eval. from leveling off of rate of reaction of peroxyl 884364
radical with ABTS, chlorpromazine; promethazine,
ascorbate and propyl gallate at high concn. of
substrates in air-satd. soln, contg. 0.5-1mol L™
tert-BuOH and 1,1,2-trichloro-1,2,2-trifluorethane;
includes CCl,FCF, + 0, + CCLFCF,00°
11.22  Dichlorovinyl
11221 Oxygen .
'CCl=CHCI + 0O, -+ CHCI=CCIO0" 4.3x%10° pr. Pb.k.in Ar/O, (9:1) satd. soln. contg. 94A221
’ trichlorocthylenc; radical mixture contains 25%
"CH=CCl,.
11222 Methanol
*CCl=CHCI + MeOH = CICH=CHCl + - 6.3 x 10° pr. C.k. in Ar/O, (10:1) satd. soln. contg. 94A221
‘CH,0H trichloroethylene and MeOH; 8.4 x 10° L mol ™! 5™
is also quoted; radical mixture contains 25%
*CH=CCl,; rel. to k("CCl=CHCl + O,) = 4.3 X 10°L
mot sl
11223 2-Propanol’
"CCI=CHCI + 2-PrOH - CICH=CHCI - - 6.3 x 10¢ pr. C.k. in At/O, (10:1) satd. soln. contg. 944221
+ (CH,),COH g trichloroethylene and 2-PrOH; 8.4 x 105L mol™! s7!

- is also quoted; radical mixture contains 25%
*CH=CCly; rel. to k(' CCl=CHCI + 05) = 4.3 x 10° L
mol™ g1,
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TaBLE 11. Miscellaneous haloalkyl and haloalkenyl radicals — Continued

No. Reaction k T(K) Method Comment Ref.
(Lmol™ 57
11.23 Pentachloroethyl
11.23.1 Oxygen
CCl3éC12 +0, = CCI,CCL,00° 2.1x10° pr. 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. ([0,] = 6.8 x 107 mol L) contg.
40% tert-BuOH and hexachloroethane.
11.24  1,2,2-Tribromocthyl
11.24.1 First-order reaction
CHBr,CHBr ~ CHBr=CHBr + Br 27%x10%s™ pr. Derived from buildup of Br,"” in Nj-satd. soln, 93A578
) contg. 40% tert-BuOH, 1,1,2,2-tetrabromoethane
and bromide ion.
11.25 2,2,2-Tribromoethyl
11281 First-order reaction
CBiyCH, ~ CBr,=CH, + Br’ 12x10° 57! pr. Derived from buildup of Br,"™ in Ny-satd. soin. 93A578
contg. 40% tert-BuOH, 1,1,1,2-tetrabromoethane
and bromide ion; radical mixture with 1,1,2-
uibromoethyl. :
11.26 Tribromomethyl
11.26.1 Irou(IIl) deuteroporphyrin IX
"CBr; + Fe(II)DP — <10° pr. No reaction in CBr; satd. soln. contg. 6.5 mol L™ 87A232
2-PrOH.
11.27 Trichlorovinyl
11.27.1 Oxygen
CCIZC'JCI + 0y = Cl,C=CCIOO’ 3.8x10° pr. Pbk. at 580 nm in Ar/O, (9:1) satd. soln. contg. 94A221
tetrachloroethylene.
11.27.2 Methanol
CCLCCl + MeOH — CICH=CCl, + 2.9% 108 pr. C.X. in Ar/O, (10:1) satd. soln. contg. 94A221
"CH,0H : tetrachloroethylene and MeOH; rel. to k("CCl1=CCl,
+0,)=38x10°Lmol™' s},
11.27.3 2-Propanol
CC12(':(;I +2-PrOH — CICH=CCl, + 24x%107 pr. Ck. in Ar/O, (10:1) satd. soln. contg. 94A221
(CH5),COH tetrachloroethylene and 2-PrOH,; rel. to k(' CCl=CCl,
+0,)=3.8x10°Lmol™} s,
11.27.4 2-Methyl-2-prepanol
CCIZCCI + tert-BuOH — CICH=CCl, + 1.6x10° p.r. C.k. in Ar/O, (10:1) satd. soln. contg. 94A22]1

*CH,C(CH,),0H

tetrachloroethylene and fert-BuOH; rel. to
k( CCI=CCl, + O,) =3.8 x 10° L mol™* s~
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TaBLE 12. Hydroxymethyl

M, Reaction ‘ k pH I T(K) Method Comment . Ref.
(Lmol'1 s'l).

12,1 © Hydroxymethyl

*CH,0H + "CH,0H — 1.5x%10° pr. Dk. in N,O-satd. soln. contg. MeOH; £ = 771011
270 Lmol™ cm™ at 310 nm. .
12x10° 6 p.r. D k. at 280 nm, in N,O-satd. soln. contg. 690419
MeOH; 2k/e = 6.2 x 10% cm s7); pK,, = 10.7
[660074].

§2.2 ‘Hydroxymethyl, conjugate base
'CHa0™ + "CH, 0™ "45x% 108 12 p.r. D.k. at 350 nm, in N,O-satd. soln. contg. 690419
MeOH; 2ke=1.5x 108 cm s,
123 Silver(l) ion, complex with Ag(0

"*CH,0H + Agz* -+ Ag;CH,OH* 50%10° pr. - Calcd. from increase in condy. as function of  78A410
- time in soln. contg. 0.1 mol L™ MeOH and 5
%107 mol L™! AgCIO,. Products are CH,0

and Ag,.
12.4 - Silver(I) ion
- "CH,OH + Agt — . pI. No reaction to give Ag9 in soln. contg. 0.1 78A410
mol L™ MeOH. :

12.5 . Bismuth(¥II} ion )
- *CH,OH +Bi** - BiCH,0H> 4x10° <0 .. Pbk. at ~400 nm in Ar-satd. soln. contg. 5 88A493
mol L™ HCIO, and MeOH.
12.6 Cadmium( ions

“CH,0H + Cd* - CdCH,0H* 210 prI. D.k.:at 300 nm (Cd") in'soln. contg. MeOH 751064
and Cd®*, as well as condy., and p.bk. at 240
nm (Cd,2*); assumed k(Cd* + H,0,) = 1.5 X
10°, &R +R) = 1.2 10> L mol™ 572,

127 Cadmium(ll) ion

"CH,0H + Cd*" — <10? 298 pr Estd. trom lack of increase in Cd™ in soln. 751027
contg. 0.1 mol L™ Cd** upon addn. of 0.1
mol L™! MeOH.
12,83 Cobalt(II) jvn
"CH,OH + Co%* <10? 298  pr Estd. from lack of increase in Co™ in soln. 751027
: contg. 0.1 mol L' Co®* upon addn. of 0.1
mol L™! MeOH.
129 ° N-racfs,7,7,12,14,14-Hexamethyl-1',4,8,ll-tétraazacyclotetradeca'-li,ll-dienecobalt(ll) ion
*CH,OH + N-rac-Co(4,11-dieneN*t 7107 1-6 p.r. P.b.k. in N,O-satd. soln. contg. 1 mol L™! 78A200
~~» HOCH,Co(4,11-dieneN,)** . MeOH.
12,10 - (Nitrilotriacetato)cobaltate(II) ion
"CH,OH + CoNTA™ — 9.7%107 4-7 280 pr P.b.k. at 260 nm in N,O-satd. soln. contg. ‘88A343
HOCH,CoNTA™ 2.0% 108 205 (1-50) x 1074 mal 1.7 CoNTA and 012-1 mal
4.1 x'10° 325 L™} MeOH; AH} =20.1 kJ mol™, AS} =

=192 JK ™ mol™!, studied at 280-328 K.

1211 N-(Hydroxvethyl)ethylenediaminetriacetatocobaltate(II) ion

*CH,0H + CoHEDTA™ ~ 1.3x107 208 pr. Pbk. 88A343
HOCH,CoHEDTA™ '

12.12 :5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaltate(IT) ion
*CH,OH + CoTPPS*™ — 1.1x10° 8 294  pr. Pbk, in N,O-satd. soln. contg. 1.5mol L™ 83A088
HOCH,CoTPPS*™ : MeOH.
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TABLE 12, Hydroxymethyl — Continued

No. Reaction k pH T(K) Methad Comment Ref.
(" mol™! s71).
12.13  3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion dimer
*CH,0H + [Cotspe)],® — 22x10° 9 p.r. D.k. in N,O-satd. soln. contg. 0.1-0.2 mol 80A146
L™} MeOH; mechanism suggested to involve
ligand-radical formation, followed by metal
redn. and dimer splitting to give (Coltspe)™.
12.14 Hexaamminecobalt(III) ion
*CH,OH + Co(NH3)s>* —+ HCHO +H* 1.4 x 10° 6.1 p.r. DX. in N,O-satd. soln. contg. 1 mol L™ 771100
+ Co(NH,)¢? 1.4x 108 575 MeOH,
6x 107 49
45%107 45
<1x107 35
1.4 x 108 5-6 pr. D.k. in NpO-satd. soln. contg. 0.01 mol L™ 72A018
MeOH.
*CH,0™ + Co(NH;)s™* - HCHO + 9.0x 10° 12 pr. D.k. in N,O-satd. soln. contg. 0.01 mol L™ 72A018
Co(NH,)2* MeOH, »
12.15 Pentaammine(aqua)cobalt(II) ion
'CH,0H + Co(NH3)5(H20)3+ ~redn. 1.5x10° 3.5-4 y-r. Caled. from G(Co™), dose rate and k(R +R) 771100
=24x10° Lmol™ 571,
12.16 Pentaammine(bromo)cobalt(IIl) ion }
*CH,0H + Co(NHj)sBr?* — 9.0% 107 6.1 pr. Dk in N,O-satd. soln. contg. 1 mol L™ 771100
2.5%107 49 MeOH.
2.0% 107 45
1.8x 107 35
1.8x 107 2.0
1R 107 i
12.17 Pentaammine(chloro)cobalt(III) ion
*CH,OH + Co(NH3)sCI** — 3x 108 3.5-4 ¥ Estd. from effect of complex concn. on 771100
G(Co?*) assuming 2k(R + R) =2.4x 10° L
mol' gL,
12,18 Pentaammine(fluoro)cobalt(III) ion
*CH,OH + Co(NHy)sF** — 55x10° 3.5-4 Y-r. Estd. from effect of complex concn. on 771100
G(Co®*) assuming 2k(R + R) =2.4x 10° L
mol™! 7%, :
12.19 Tris(cthylencdiaming)cobalt(XI) ion .
*CH,OH + Co(en)s>* — <10® 25 298  chem.  Estd.in Ny-satd. soln. contg. 6.2 x 107 mol  82A480
: L CrCH,CgH %Y, 6.4 x 1074 mol L™ H,0,
and 0.81-3.5 mol L™ MeOH.
3.5-4 p.r. DX. in NyO-satd. soln. contg. MeOH; no 771100
reaction.
1220 cis-Aquachlorobis(ethylenediamine)cobalt(III) ion
*CH,OH + cis-Co(en),(H,0)CI** - 1.8x 108 3.5-4 p.L. D.k. in N,O-satd. soln. contg. MeOH. 771100
12.21 cis-Amminechlorobis(ethylenediamine)cobalt(XII) ion
*CH,0H + cis-Co(en),(NH;)CIZ* — <2x 108 3.5-4 pr. D.k. in N,O-satd. soln. contg. MeOH. 771100
12.22 cis-Bromobis(ethylenediamine)fluorocobalt(IIX) ion
*CH,0H + Co(en),BrF" — 2 x10% 3.5-4 p.r. DX in N,O-satd. soln. contg. MeOH. 771100
4223 trans-Dibromobis(ethylenediamine)cobalt(IIT) ion
*CH,0H + Co(en),Br," - 2.6 x 108 3.5-4 pr. D.k. in N,O-satd. soln. contg. MeOH. 771100
12.24 trans-Dichlorobis(ethylenedjamine)cohait(III) ion
"CH,OH + trans-Co(en),Cl,* — 8x 108 3.5-4 pr. D.k. in N;O-satd. soln. contg, MeOH. 771100
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TagLE 12. Hydroxymethyl — Continved

Reaction k pH I T(K) Method Comment Ref,

(Lmol”1 s'l)

12,25 cis-Dichlorobis(ethylencdiamine)cobalt(IIT) ion
‘CH,OH + cis-Co(en),Cly* — <5x 108 3.5-4

12.26  Bis(ethylenediamine)difluorocobalt(II) ion -
*'CH,0H + Co(en),Fy* — 3.5-4

11.27 Benzylbis(dimethylglyoximato)(pyridine)cobaltate(IX)

*CH,0" + CgHsCH,Co(dmgH)(py) —» 2 x 10° 113
HCHO + CH;CH,Co(dmgH),(py)~

12.28  Tris(2,2’-bipyridine)cobalt(IIl) ion

‘CH,OH + Co(bpy);>* — HCHO + H*  2x 108 1,7
+ Co(bpy)s™*
12.29 Tris(1,10-phenanthroline)cobalt(I1l) ion
*CH,OH + Co(phen)s** — addn. to gx 10 17
ligand
7% 108 1-7

12.30  Tris(5,6~dimethyl-1,10-phenanthroline)cobalt(III) ion
*CH,O0H + Co(5,6-Me,phen);>* - 49 %108 ~7
HCHO + H* + Co(5,6-Me,phen),?*

12.31  Decakis(cyano)-p~superoxidodicobaltate(TIl) ion

*CH,OH + 0,[Co(CN)sl,>™ — H* + 2.8x 108 -5.0
0,{Co(CN)s],* + HCHO

12.32 p~Amido-u-supero_xidotetfakis(ethylenediamine)dicobalt(III) ion

"CH,0H + NH,[Co(en),1,(0)* = HY  4x 107 -5.0
+ NH,[Co(en),],(0,)** + HCHO

1233 p-Amido-l-superoxidooctakisamminedicobalt(II) ion
*CH,OH + NH,[Co(NH3),1o(0)* = 1.2x 108 ~5.0
H* + NH,[Co(NH3)4],(0,)* + HCHO

1234 Chrominm(I1) ion
*CH,OH + C** — CrCH,0H% 2% 108 0-6.2

1.6 %108 ~1

1235 1,4,8,12-Tetraazacyclopentadecanechromium(lI) ion

*CH,OH + Cr([15]aneN,)** - 12x 108 4.4-
HOCH,Cr([15]aneN)** 5.3

1236 cis-Diaqua(nitrilotriacetato)chromate(Il) ion

*CH,OH + cis-[CINTA(H,0),]” = 2.2x 10 5.6
cis-[HOCH,CeNTA(H,0)]™ + H,0

12,37 Copper(l) ion
*CH,0H + Cu* ~ CuCH,OH* ~6%10° 40

pr.

p.rL.

pr.

pr.

pr.

pr.

p.r.

pr.

pr.

pr.

D.k. in N,O-satd. soln. contg. MeOH.

D.k. in NyO-satd. soln. contg. MeOH; no
reaction.

P.b.k. at 700 nm in deoxygenated soln. contg.

MeOH.

P.bk. at 326 nm in N,O-satd. soln. contg.
0.25 mol L™} MeOH.

P.b.k. at 475 nm in N,O-satd. soln. contg. 2.5
mol L™ MeOH. ’

C.k. in N,O-satd. soln. contg. 2.5 mol L™ ‘
MeOH; rel. to k("CH,OH + 0,) = 4.2 x 10° L

mol ™! 7L,

P.b.k., as well as d.k. at 380 nm in N,O-satd.
soln. contg. 2.5 mol L™ MeOH.

P.b.k. as well as d k. in N,O-satd. soln. contg.
0.1 mol L™! MeOH.

P.b.k. as well as d k. in N,O-satd. soln. contg.
0.1 mol L™ MeOH.

P.b.k. as well as d.k. in N,O-satd. soln. contg.

0.1 mol L™ MeOH.

P.b.k. in NyO-satd. soln. contg. 0.01-2 mol
L™ MeOH, (1-20) x 10™* mol L™! Cr* and
(9-100) x 107* AcO/AcOH.

P.b.k. in Ar-satd. soln. contg. MeOH and
HCIO;.

P.b.k. at 320 nm in N,O-satd. soln. contg.
(0.2-11.0) x 1073 mol L™! [15]aneNy, (0.16-
1.0)x 107 mol L' Cr**, 0-0.009 mo1 L™!
acetate and 1.0 mol L™! MeOH.

Pb.k. at 325 nm in He-satd. soln. contg.
0.055 mol L™ NTA. (2-5) x 10™* mol L™
Cr?*, 0.009 mol L™ acetate, 0.001 mol L™!
Cr(NTA)(H,0), and 2.2 mol L™ MeOH.

Estd. from growth and decay of absorption in
soln. contg. MeOH and Cu?*.

771100

771100

94A288

T9A034

80A227

80A227

80A227

81A009

81A009

81A009

84A036

741146

85A499

85A499

80A278
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TasLE 12. Hydroxymethyl — Continued
Nou. Reaction k pH 4 T(K) Mcethod Conunent Ref.
(Lmol™ls7h
12.37 Copper()ion — Continued
~10%° 4.5 298  pur. Estd. from growth and decay of absorption in  78A322
soln. contg. MeOH and Cu®*.
12.38 Copper(il) ion »
*CH,OH + Cu®* —» Cu* + HCHO+H*  1.6x10% 6 p.L. D.. at ~300 nm (radical) in N,O-satd. soln. ~ 80A277
contg. 0.1 mol L™! MeOH.
1.9x 108 <3 298  pr. D.k. at 240-300 nm (radical) in N,O-satd. 78A322
soln. contg. 0.1 mol L™ MeOH.
1.6x 103 25 208 pr Pbk. at 320 nm (Cu!CH,CHCONH,) in soln, 78A322
contg. MeOH and 0.01 mol L™} acrylamide.
1.1x108 56 p.r. Dk. in N,O-satd. soln. contg. 0.01 mol L™ 72A018
MeOH.
1239 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecopper(Il) ion ‘
*CH,OH + Cug4,11-dieneNy) — 52 x 10° 3.3- p.r. P.b.k. in NyO-satd. soln. contg. 0.1 mol L. ! BUA18Y
Cu(4,11-dieneN,)* + HCHO + H* 10 MeOH; product ident. with that from e,
'CH,0™ + Cu(4,1 l-dieneN4)2+ - 9.0x 108 12.0 pL. P.bk. at 410 nm; no reduction obs. in neutral 761039
Cu(4,11-dieneNy)* + HCHO soln.; in methanolic soln. k=2.2x 10* L.
mol ™" 57! was detd. by £.p. (p.bk. at 415 nm).
12.40 cis-Diaqua(nitrilotriacetato)copper(l) ion
‘CH,OH + cis-[Cu(NTA)(H,0),]” — 1.9x 108 5-8 p.r. P.b.k. at 425 nm in N,O-satd. soln. contg. 86B151
cis-[HOCH,Cu(NTA)(H,0)]” (1-100) x 1075 mol L™! CuS0,, 1 x 107 mol
L7 nitrilotriacetate ion and 0.1 mol L™
MeOH.
1241 Copper(l) tetraglycine
*CH,OH + Cu(Gly,)>™ - H* + 8.6x 107 7.3 p. D k. at 290-330 nm in soln. contg. 1 mol L™ 80A304
Cu(Gly,)*” + HCHO 10 MeOH.
1242 Tron(II) protoporphyrin
*CH,OH + Fe(Il)PP — addn. 2.5x 10 10.0 prL. P.bk. in N,O-satd. soln. contg. 2x 10 mol ~ 85A006
L~ Fe(I1)PP and 0.1 mol L™! methanol.
12.43 TIron(IIl) ion
‘CH,OH + Fe** - Fe** + HCHO + H* 8 x 107 Unpubl. data, C.N.Barnes and G.V.Buxton.  78A322
1x 108 -1 V1. C.k.; obs. C(NO3);” and Fe?* yields; rel. to ~ 77G411
k('CH,OH + C(NQ,),) = 5x 10 L mol™ s™.
12.44 Pentacyano(nitrosyl)ferraie(l]l) ion
‘CH,OH + F(CN)s(NOY>™ > HCHO +  6.0x 10° 8.5 p.rL. Pbk. in NO-satd. soln. contg. 0.5mol L1 771120
H* + Fe(CN)sNO*~ ‘ MeOH.
1245 Ferricyanide ion .
"CH,OH + Fe(CN)GJ_ - HCHO+H*+ 3.8x10° 9 298 pr. D.k. at 420 nm in N,O-satd. soln. contg. 0.01 89A421
Fe(CN)g "~ mol L™! MeOH, 0.001 mol L~! Na borate and
(1-2) x 10~* mol L™ ferricyanide; E, = 4.8 kJ
mol ™}, studied at 293-353 K.
4.2 x 10° ~3 prI. Condy. changes in NyO-satd. suln, vuntg. 700254
MeOH.
4.0x10° 7 p.I. D.k. at 410 nm (ferricyanide) in soln. contg. 680308
MeOH. 690522
*CH,0™ + Fe(CN)¢*~ — HCHO + 3.1x10° 13 . prL Dk. at 410 nm (ferricyanide) in soln. contg. 680308
Fe(CN)s* MeOH.
12.46 Diethylenetriaminepentaacetatoferrate(Iil) ion ) .
‘CH,OH + FeDTPAZ" - 38x108 110 p.r. Dk.; no intermediate detected, reduction to ~ 89A135
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TasLE 12. Hydroxymethyl -— Continued

Heaction

k
(L mol™! s_[)

pH I

T(K) Method

Comment ' Ref.

2.4t tris(1,30-phenanthroline)iron(IED) jon
*CH,OU + Fe(phen),™ =

5x10°

~1

i5:4%  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoferrate(III) ion

"CH)OH + FeTPPS®™ — HCHO +
WTPPS* + HY

1349 Dihydroxytetrakis(4-sulfonatophenyh)porphinatoferrate(III)-3-cyclodextrin complex
6.1x 108

*CH,OH + ReTPPS(OH),(CD),>~
HCHO + FeTPPS(OH)(H,0)(CD),*~

§1L.50  5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinateiron(XI) ion
8.5x 10

‘CH,OH + FeTMpyP** — HCHO + H*
+ ReTMpyP*

8.1x 108
84x108

1.4x10°

9x108

3.2
53

10.2

8.5-
9.5
5.6
8.1

1141  Dicyanotetrakis(1-methylpyridinium-4-yl)porphineiron(IIl) ion

*CH,OH + FeTMpyP(CN),** - HCHO
+H* + FeTMpyP(CN),*

12,52 o,0400B-Tetrakis(N-methylisonicotinamidophenyl)porphinatoiron(III) ion

12x10°

*CH,OH + FePFP™ — FePFP* + H* +  2.2x10°

HCHO

12x10°

10.1

5.8
7.9

pr.

pr.

pr.

pr.

p.r.

pr.

12.53 Dicyano-o,o,0,8-tetrakis(N-methylisonicotinamidophenyl)porphinatoiron(IIl) ion

“CHy0H + FePFP(CN),*" —
FePFP(CN),%* + H* + HCHO

1.5x10°

10.2

p.r.

P.b.k. at 490 nm in soln. contg. 0.1-1 mol L' 85A284
MeOH and (0.4-1,0) x 10~ mol 1!
complex; outer-sphere electron transfer.

Condy. buildup as well as p.bk. at 550 nmin  91A186
soln. contg. 0.1 mol L™! MeOH.

P.bk. at 550 nm in soln. contg. 0.1 mol L™ 91A186
MeOH and 0.001 mol L™ B-cyclodextrin.

Dk. at 497 nm, as well as p.b.k. at 562 nm, in  91A380
N,O-satd. soln. contg. 0.01 mol ™! MeOH.

D.k. at 420 as well as p.b.k. at 445 and 560 82A119
nm in N,O-satd. soln. contg. 0.1 mot L™!
MeOH.

D.k. at 435 as well as p.b.k. at 470 nm in 82A119
soln. contg. 0.002 mol L™ KCN and (1-5) x
1075 mol L1 Relll complex.

D.k. at 420 nm (Fe™" complex) as well as 86A154
p.b.k. at 440 nm (Fell complex) in soln.
contg. (5-50) x 1078 mol L™ Fe™ complex.

D k. at 420 nm (Fe™ complex) as well as B6A 154
p.b.k. at 440 nm (Fell complex) in soln.

contg. (10-50) x 1078 mol L.} Fe'™ complex,

1073 mol ! carbonate, 5 x 10™* mol L™}

KCN.

12.54 Bis(1-methylimidazole)-o,0,0,f-tetrakis(N-methylisonicotinamidophenyl)porphinateiron(il) ion

*CH,OH + FePFP(1-Melm),™ ~
FePFP(1-Melm),* + H* + HCHO

12.55  Gallium() fons
*CH,OH + Ga** - HCHO + H* + Ga*

12.56 Hydroxygallium(JI) ion
“CH,0H + GaOH* - HCHO + H,0 +
Ga*

12.57 Hexahydroxygallate(II) ion
*CH,0" + Ga(OH)¢*™ -

12.58 Hydrogen ion
*CH,0H + H* - "CH,0H,"

13x10°

1.1 x 10°

1.0x 10°

7.8 x 108

32x 10’

3.6x107

5.8-

79

2.3 -0
29 =0
120 -0

303

p.r.

pr.

chem.

phot.

PbXk. at 434 nm (Fel! complex) in N,O-satd.  86A154
soln. contg. (5-50) x 1078 mol L™ Rl

complex, and 3.4 x 1072 mol L™ ligand (pK,

1-Melm =7.0).

D.k. in soln. contg. MeOH; Ga(ll) formed T9A190
from eyq * Ga(TII).

D.k. in soln. contg. MeOH; Ga(II) formed T9A190
from e,,q’ + Ga(lll).

D.k. in soln. contg, MeOH; Ga(Il) formed 79A190
from €yq + Gadll).

Esr study in soln. contg. Ti(IlI), H,O, and 689058
MeOH; log A = 9.5, E, = 12 kJ mol ™, studied

at 279-314 K.

Esr study in soln. contg. 10% acetone and 5% 66D162
MeOH.
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TABLE 12. Hydroxymethyl — Continued

No. Reaction k pH [ T(K) Method Comment Ref.
@ mol™! g7
12.58 Hydrogenion —- Continued
1.8x 108 chem.  Esrstudy in soln. contg. Ti(lll), Hy0pand 655040
MeOH.
12.59 Mercury(I) cyanide
"CH,0H + HgCN - 4.0%10° pr. Calcd. from increase in decay rate at 285 nm 751203
in soln. contg. MeOH and Hg(CN),; used
2k(HgCN + HgCN) = 3.4 x 10° L mol ™ 571,
12.60 Indium(II) ion
‘CH,OH + In?* - 1.9%10° 1.5- p.L. Dk. (In**) in Ar-satd. soln. contg. ~0.1 mol  83A206
22 L™ MeOH and (0.2-2) x 1072 mol L™} m?*.
12.61 Indivm(III) ion
*CH,OH + In** - <5x10* 2 p.I. No reaction obs. 83A206
12,62 Hexachloreiridate(IV) ion
‘CH,0H + IrCl>” > HCHO+ H*+  6.0x10° 4.6 pr. D.X. at 490 nm in N,O-satd. soln. contg. 82A041
IrClg*” MeOH.
12.63 5,10,15,20-Tetrakis(1-methylpyridinium-4-yDporphinatomanganese(I1J) ion
*CH,OH + MnTMpyP>* - HCHO + H* 2.1 x 10° 6.7- p.L. Dk. at 465 nm, as well as pbk. at 440 nm.  86A313
+ MnTMpyP* 9.3
12.64 5,10,15,20-Tetrakis[4-(N,N,N-trimethylammonio)phenyl]porphinatomanganese(III) ion
"CH,OH + MnTAPP** - HCHO + H*  2.0x 10° 6.7 p.r. D.k. at 465 nm, as well as p.b.k. at 440 nm. 86A313
+MnTAPP*
12.65 o,01,0,p-Tetrakis[2-(N-methylisonicotinamido)phenyl]perphinatomanganese(III) ion
*CH,OH + MnPFP°* -~ HCHO +H* +  1.0x 10° 7.0 p.r. D.k. at 465 nm, as well as p.b.k. at 440 nm. 86A313
MnPFP*
12.66 18-Molybdodiphosphate ion(6-)
"CH,OH + P;Mo0,30¢,% —~ 3.7x10° 2 295  pr. P.bk. in N,O-satd. (2.5x 10 mol L) soln.  82A107
HP,Mo,30¢,%~ + HCHO contg. 0.5 mol I."! MeOH and ~10™* mol
L heteropolymolybdophosphate.
12.67 Nickel(I) ion .
*CH,OH + Ni* - NiCH,O0H" 4.2x10° prL. Dxk. at 300 nm (as well as p.bk. at 250 nm) 741037
in soln. contg. NiSO4 and MeOH; used
G(Ni*) = G(R)=3.2.
12.68 Nickel(II) ion
*CH,OH + Ni?* — <10? 298  pr. Estd. from lack of increase in Ni* in soln. 751027
contg. 0.1 mol L™! Ni** on addn. of 0.1 mol
LI MeOH.
12.69 3,14-Dimethyl-4,7,10,13-tetraazahexadeca-3,13-diene-2,15-dione dioximatonickel(IV) ion
‘CH,OH + Ni'VL** » HCHO+H*+  3.5x10° 25 294 pr. Pbk. at 500 or 430 nm in N,O-satd. soln. 85A354
N A ) contg. MeOH.
12.70° Hydrogen peroxide
‘CH,0H +H,0, - HCHO + H,0 + 1.8x10° 6.8 Y. Steady state; obs. G(H,O5) in NyO-satd. soln.  87G036
‘OH : contg. MeOH.
23% 10" chem. Calcd. from esr of Ti(IIN)-HyO, soln. conig. 745144
o MeOQOH and fert-BuQOH; used 2k(R + R) =2 X
10° Lmol ™! 57
4.0x 10 VI Caled. from dose rate effect on H,Op redn. in -~ 700338

soln. contg. 0.99 mol L™! MeOH; used 2k(R
+R)=2.4x10° Lmol™} s7L.
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TaBLE 12. Hydroxymethyl — Continued

‘No. - Reaction k. .pH I T(K) Method Comment Ref.
Lmol s
12.71* Oxygen
*CH,0H + 0, - HOCH,00" 42%10° 10.7 p.r. P.b.k. at 248 nm (O, formn.) in N,O/O, 741099
satd. soln. contg. MeOH.
49x10° 7 p.r. Cxk. in N;O/O, satd. soln. contg. 0.1 mol L™} - 690522
MeOH and ferricyanide; rel. to k(R +
Fe(CN)¢*) = 4.0 x 10° L.mol™ §71,
1272 'Lead(I)ions :
‘CH,0H + Pb" — PbCH,OH" 2.9 x10° p.I. D.k. at 300 nm (Pb*) in soln. contg. Pb* and 761170
o MeOH, knowing initial [R] and [Pb*]; cor.
for kR +R).
12,73 - Palladium(IT) ion
*CH,OH + Pd** - PACH,OH* = Pd* + 3.5x 107 0 pr. Pbk.at 290 nm in soln. contg. 0.1-1 mol ™" 94A518
H*+HCHO : MeOH, (5-30) x 1075 mol L™ Pd?* and 1 mol .
L HCIO,.
2.1x 10 0 p.r. Pb.k. at 290 nm in soln. contg. MeOHand ~ 94A210
{5-30) x 107° mol L™ Pd** and 1 mot L™
HCIO,.
12.74 Dicﬂorobis(etbylenediamine)platinum(IV) ion
*CH,0H + Pt(en),Cl,;2* = redn. 6.9 %108 7 p.L. Pbk. at 240-340 nm in N,O-satd. soln. 751188
: : contg. 1-4 mol L™ MeOH.
1275 Tris(2,2"-bipyridine)rhodium(YII) ion
*CH,OH + Rh(bpy);>* - ~2%10° p.rI. P.b.k.; reaction involves addn. of radical to 81A134
ligand, at least in part.
2.2x 108 7 pr. Pbk. 741167
12.76 Tris (l,lo-bhenanthroline)rhodium(lm jon
*CH,0H + Rh(phen};** - addn. to 4x108 pr. Phk. af 475 nm in N,O-satd. soln. contg. 2.5 80A227
ligand mol L™ MeOH.
12.77 l)ihyd;oxy-s,lO,lS,ZO-tetrakis(4—squonatophenyl)porphinerhodaw(ﬂp ion
| "CH,0O™ + RATPPS(OH), ™ - 1.6 108 13 por. N,O-satd. soln. contg. 1 mol L1 MeOH. 85A114
RKTPPS(OH),%~ + HCHO
12.78 Tris(2,2’-bipyridine)ruthenium(l) ion
‘CH,0H + Ru(bpy)f” - <10° 7 pr. No reduction. T8A068
"CH30™ + Ru(bpy);** - HCHO + 1.6x10° 13 01 pr. Pbuk. at 510 nm in N,O-satd. soln. contg. 91A218
Ru(bpy);* .MeOH.
2.9x10° 1113 pr. Pbk. 78A068
12.79 Tris(1,10-phenanthroline)rutheliium(l]) ion
*CH,0" + Ru(phen);* - HCHO + 52x10° 1 P Pbk. in NoO-satd. soln, contg. 2.5 mol L™ 80A227
Ru(phen),* MecOI1.
12.80 Hexaammineruthenium(III) ion
*CH,0H + Ru(NH;)¢>* - HCHO + H* 4.1 x 107 5-6 p.L. D.k. in N,O-satd. soln. contg. 0.01 mol L™! - 72A018
+ Ru(NH3)2* MeOH.
12.81  Pentaammine(chloro)ruthenivm(XII) ion
*CH,OH + Ru(NH;)5C1%* - 12x108 3.4°5 pr. D.k. in N;O-satd. soln. contg. 0.5-1 mol L™' 771100
. methanol.
12.82 Hydrogen sulfide
‘CH,0H + H,S — H;éCHzOH 6 prI. Pb.k. at 360 nm; k(adduct -~ MeOH + 'SH) = 670262

23%x105s7
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TABLE 12. Hydroxymethyl — Continued

No. Reaction k pH 1 T(K) Method Comment Ref.
€r mol™} s‘l)
12.83 Hydrogen peroxomonosulfate ion )
*CH,0OH + HSOs™ — 1.8% 105 chem. Esr study in soln. contg. Ti(IIl) sulfate, H,O,, 90D226
HSO5™ and MeOH.
12.84 Peroxndignlfate ion
‘CH,0OH + S%OSZ‘ - HCHO +H* + ~7x10* 273 1. Derived from product anal. in soln. contg. 88G043
SO+ 80,7 peroxodisulfate and MeOH by computer
simulation.
1.3x10° ~293  chem. Esr study in soln. contg. 0.008 mol ™! 84D044
Ti(IIL), 0.01 mol L™} H,0,, (0-0.025) mol L™
5,04°" and ~0.01 mol L™ MeOH.
12.85 5,10,15,20-Tetrakis(1-methylpyridininm-4-yl)porphinatotin(IV) ion
*CH,0™ + SnTMpyP®* — HCHO + 6x10° 13 pL. P.b k. at 700 nm in soln. contg. MeOH. 84A121
[SnTMpyP}">*
12.86 Titanium(IIY)
*CH,OH -+ Ti(IIl) — p.r. No reaction in soln. contg. 1 mol L™ MeOH 731057
and 0.01 mol L™ Ti(IIy).
12.87 Thallium(I) ion )
*CH,0™ + TI* = TI° + HCHO 1.5x10% 12 02 p.r Pb.k. at 325, 420 and 450 nm in soln. contg.  89C00]
. 0.001 mol ™! formaldehyde, 0.5 moi L™
MecOH, 0.19 mol L~ TI* and [OH} = 0.01
mol L™,
12.88 Thallium() ion, complex with TH®) )
‘CH,OH + Tlyt + HY = MeOH + 2 TI*  4.0x 10° 6 pL. Calcd. from d k. at 420 nm. and condy. 80A123
changes in soln. contg. alcohol and Ti*
assuming values for 2k(Tl,* + Tly*), k(Tl,* +
H,0,) and 2k(R +R).
12.89 Uranium(III) ion
"CH,OH + U~ <2 %107 0.3 p.I. D.k. at 350 nm in He-satd. soln. contg. 0.5 85A122
mol L™ HCIO, and 0.1-1 mol L™! MeOH.
12.90 Uranyl(V]) ion
*CH,O0H + UO,?* —+ HCHO + H* + <4x 107 pr. D.k. in N;O-satd. soln, contg. MeOH. 89A327
U02+
12,91 12-Tungstate ion(6-), dihydrogen
‘CH,0H + H2W12O406‘ - HCHO +H* <1.3x 107 5-6 pI. Pbk. at 650 nm in N,O-satd. soln. contg. 82A271
+H,W 150 MeOH.
1292 12-Tungstoferrate ion(5-)
"CH,OH + FeW,040>" = HCHO + H* 2.2 x 10° 5-6 p.r. P.b.k. at 650 nm in N,O-satd. soln. contg. 82A271
+FeW,,0,,%" MeOH.
12,93 12-Tungstophosphate ion(3-)
‘CH,OH + PW120403" -+ HCHO +H* 22x10° ~1 p.rI. Pb.k. at 650 nm in N,O-satd. soln. contg. 82A271
+ PW 00" MeOH and HCIO,.
12.94 Diphosphooctadecatungstate ion(6-)
*CH,0H + PW 506,%” = P;W 5067 2.6 x 10° 2 295 pr. Pbk.in NO-satd, (2.5 x 1072 mol L") soln.  82A107
1 HY 1 HCHO contg. 0.5 mol L™ MeOH and ~1074 mol
L~! heteropolytungstophosphate.
~10° L5 pr. P.b.k. in deaerated soln. contg. 0.1 mol Lt 81A385
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TasLE 12. Hydroxymethyl — Continued

"'No.' Reaction ‘ k . pH I T(K) Method Comment Ref.
(Lmol!s™)

1295 12-Tungstosilicate ion(4-)
'CH,OH +S§iW ;040" ~ HCHO+H*  9.1x10° 5-6 pr. P.bk. at 650 nm in N,O-satd. soln. contg. 824271
+8iW 1,045 MeOH.

1296 Zinc(I) jon

‘CH,OH + Zn* + H* - Zn** + MeOH ~ 2.5x10° 7 295 pr Caled. from d.k. at 310 nm (Zn™) in N;0O- 771011
satd. soln. contg. MeOH and ZnSOy; used
K(Zn* + Zn*) = 4.5 x 108, k(Zn* + H,0,) =
2.4 % 10°, K(Zu* + N,0) = 1.6 % 107 and k(R
+R)=1.5x10° Lmol ! 7L,

1297 Zinc(Il) ion

*CH,OH + Zn%* - <10? 298 pr. Estd. from lack of increase in Zn*in-soln. 751027
contg. 0.1 mol L~! Zn®* upon addn. of 0.1
mol L™! MeOH.

1298 Acridinlum

*CH,0H + AcH* — 5.0x 108 2.0 p.r. P.bk. in N,O-satd. soln. contg. MeOH; ~30% 741127
e-transfer; no reaction at pH 7.6; pK, = 5.6.

‘1299 - Acrylamide

*CH,OH + H,C=CHCONH, '~ addn. 2.6 x 10’ 2-5 298 pr. Ck. in N,O-satd. soin, contg. MeOH and 78A322
Cu?; rel. to k(' CH,OH + Cu*™) = 1,6 x 10° L
mol™* 571,

12.100  Acrylateion

'CH,0H + CH,=CHCO,~ ~ addn. 5%10° ~9 chern. Esr study in soln. contg. 1.67 x ]0_? molL™  93D265
' ‘ Ti(lD), 1.67 x 107 mol L™ H,0, and
MeOH; calcd. using 2k(R +R) =24 x10° L

mol gL,

12,101 Acrylicacid
*CH,OH + HyC=CHCO,H — addn. 9.5% 10° ~2 chem.  Esrstudy in soln. contg. 1.67 x 10> mol L™ 93D265
Ti(II), 1.67 % 10~ mol L™! H,0, and
MeOH; caled. using 2k(R +R) =24 x 10° L.

mol™! ™1, .
8.1x10° 1 Fenton  rel. to k(' CH,OH + Fe*) = 1.0x 108 Lmol™! 739341
-1
s,
12.102  Adenine, conjugate acid '
*CH,OH + AH* — addn. 48x 108 04 pI. P.b.k. at 300 or 320 nm in N,O-satd. soln. 94A368
contg. MeOH.
12.103 Adenosine, conjugate acid
*CH,OH + AH* - addn. ~3x10% 0.4 p.rI. P.b.k. at 300 or 320 nm in N,O-satd. soln. 94A368
. contg. MeOH,

12.104 - Ascorbate jon
*CH,OH + AH™ - <10t 1 p.r. No réaction in soln. contg. 8.4 x 10~ mol 771036
L™! ascorbate and 0.025 mol L™ MeOH.
12.105 . Azobenzene
*CH,0™ + CgHsN=NC¢H; - HCHO +  1x 10° 14 pr. Pb.X. at 380 nm in soln. contg. MeOH; 771169
[CeHsN=NC¢Hs]*~ . same for syn- and anti- isomers.
12.106 - Benzophenone

*CH,0 + (C4Hs),CO ~ HCHO + 12x 108 13 pr. Pbk. at 610 nm in N,O-satd. soln. T mol L™ 751125
(CsHs),CO™ MeOH.
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TABLE 12. Hydroxymethyl — Continued

No. Reaction k pH 1 T(K) Method Comment Ref.
L mol s
12.107 1,4-Benzoquinone
*CH,0H +Q —~HCHO+H"+ Q™ 2.9%10° y-I. Ck.in soln. contg. 1 mol L™} H,S04, 1.5 % 86G034
10~ mol L' benzoquinone and 1 mol L™ ’
MeOH with varied [O,]; rel. to k(' CH,OH +
02)=42x10°Lmol™' s7\,
48x10° 62 pr Pbk. at 430 nm in N,O-satd. soln. contg. 1 730049
mol L™! MeOH.
6.1x10° pr. Pbk. at 430 nm in N,O-satd. soln. contg. 1~ 710619
mol L™ MeOH.
12.108 Biacetyl
*CH,0H + CH;COCOCH; ~ HCHO +  6.5x 107 5-6 pr. D.k. in N,O-satd. soln. contg. 0.01 mol L T2A018
H* + [CH;COCOCH,]"™ MeOH.
1.1x10% pr. Pbk. at 300 nm in N,O-satd. soln. contg. 680249
0.01 mol L™! MeOH.
12.109 2,2’-Bipyridine
*CH,0H + bpy — <108 7 pr. P.b.k.; no reaction. T9A148
‘CH,0™ + bpy — <108 alk. prI. P.b.k.; no reaction. T9A148
12.1180 Carbon tetrachloride
*CH,0H + CCly ~ "CCL + CI™ + <10% pr. Condy. changes; G(CI") = 0.3G('CH,OH). 710778
HCHO + H*
12.111 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-1-yloxy
"CH,0H + NX-s — addn. 46x10% acid pr. Condy. changes in NyO-satd. soln. contg. 0.1 761152
mol L™! MeOH.
12.112 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-1-yloxy
‘CH,0H + NX-u — addn. 3.5x 108 acid pr. Condy. changes in NoO-satd. soln. contg. 0.1 761152
mol L™} MeOH.
12.113 4-Carboxy-1-methylpyridinium
*CH,0™ + 4-py*(CH;)CO,™ — 3.8x10° 12.7 p.r. P.bk. at 395 nm in N,O-satd. soln. contg. 0.1 79A051
. mol L™ MeOH.
12.114 4-Chlorobe di cation .
*CH,OH + 4-CICgH,N,* > 4-CICgH,  4.2x10° 4 pr. Condy. changes in N,O-satd. soln. contg. 81A297
+HCHO + N, + H* 0.01 mol L' McOH and HC1O,.
12.115 Crotonic acid
*CH,OH + CH;CH=CHCO,H — addn. 4 x 10° ~2 chem. Esr study in soln. contg. 1.67 x 10~ mol L™} 93D265
TiID), 1.67 x 107> mol L™} H,0, and
MeOH, calcd. using 2k(R + R) =24 x 10° L
mol ! s7L,
12.116 4-Cyanophenyl-N-tert-butyinitronc
‘CH,0H + 4-CN-PBN —~ 7.5% 108 p.I. Ck. in N,O-satd. soln. contg. p- 82A184
nitroacetophenone and MeOH; rel. to
k(CCH,OH + PNAP)= 1 x 108 Lmol * s7%.
12.117 Cysteamine, conjugate acid
*CH,OH + H;N*CH,CH,SH ~ MeOH ~ 6.5 x 107 4 p.r. P.bk. at 415 nmin N,O-satd. soln. contg. 827335
+ H3N*CH,CH,S MeOH, cysteamine and ABTS?™; the latter
reacts with RS to give ABTS'™ which is
observed.
2.9 x 107 7 pr. D.k. in N,O-satd. soln. contg. MeOH; ESR 723003
gating technique.
6.8 x 107 7.6 pr. Pbk. at 410 nm (RSSR7) in N,O-satd. soln. 680132
1% 107 12 contg. MeOH; pK,, = 8.27, 10.53.
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HCHO + 4“(CH3)2NC6H4 + NZ + H+

0.01 mol L1 MeOH and HCIO,,

RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 761
TaBLE 12. Hydroxymethyl — Continued
No. - Reaction k pH 1. T(K) Method Comment Ref.
Lmol st
12.118 Cysteine
'CH,0H + CysSH — MeOH + CysS® 1x 108 pr. ‘Pbk. at 415 nm in N,O-satd. soln. contg. 827335
MeOH, cysteine and ABTS®™; the latter
reacts with RS’ to give ABTS"™ which is
observed.
42% 107 7 p.L. D.k. in N,O-satd. soln. contg. MeOH; esr 723003
gating technique.
12119 2°-Dcoxyadenosinc, c_onjnéat_e acid
*CH,OH + dAH* — addn. 5.5% 10 0.4 pr. P.b.k. at 300 or 320 nm in N,O-satd: soln. 94A368
contg. MeOH.
"12120  2’-Deoxyguanosine, conjugate ackl
*CH,0H +dGH* — addn. ~4% 106 0.4 pI. P.b. k at 300 or 320 nmin NZO-satd soln‘ 94A368
contg. MeOH.
12.121 ' 1,6-Diazabicyclof4.4. 4]tetradecane radical cation
*CH,OH + DABCT"* — H abstr. 15%x10° -4 pr. Dk in N,O-satd. sols. contg: 0.1 mol MeOH  86A272
and (0.2-12) x 10™* mol L radical cation;
100% H abstr.; product analysis supported-by
condy. measurements.
12,122 3,5-Dibromo-4-nitrosobenzenesulfonate ion
*CH,OH + DBNBS — 26108 RO- pr. Clirel. to K'CH,OH + HoTPPS ) = 11x 924304
: 8.5 108 L mol™ s~
12.123 2,6-Dichloroindophenblgte ion }
*CILOIT + DCII™ — HCHO + H* 3.2 %107 2 pr D.k. at 600 nm in N,O-satd. scln. contg. 731078
DCIP? MeOH; 99% e-transfer.
12.124 1,4-Dicyanobenzene
*CH,0H + DCNB - HCHO + H* + 14x108 -7 pI. Pb.k. at 345 nm in N,O-satd. soln. contg. 91A229
[DCNB]™~ MeOH.
12.125° (E)-4,5-Dihydroxy-1,2-dithiane . .
‘CH,O™ + SSCHZ(CHOH)2CHZ 1.5% 108 13.5 273 pa Pb.k. at 390 nm in N,O-satd. soln. contg. 89A167
HCHO + [$"SCH,(CHOH),CHy; 24x 108 298 (1-10) x 10™* mol LI DTT-o0x and 0.1-0.5
3.2 108 333 mol L™ methanol; mechanism suggested to
be addn. followed by decomp. to radical
anion.
‘CH;0H + [SSCH2(CHOH)2CH2] 1.1x 108 10.8 pr. Pb.k. at 400 nm in N,O-satd: soln. contg. 0.2. 86A363
HCHO + H* + ls*scnz(cnomzcnz, mol L™ MeOH.
12.126 Dibydroxymethane
'CH,0H + CH(OH), = MeOH + 3.4x10° VT Estd. from product anal. 90G138
‘CH(OH),
~10%10° Y. Estd. from dose effects on yields in soln. 710929
contg. MeOH.
12,127 33-Dimethylacrylic acid
*CH,0H + (CH;),C=CHCQ,H > addn, 9x10* -2 chem.  Esrstudy in soln, contg. 1.67 x 10> mol L™} 93D265
Ti(1M), 1.67 x 107> mol L™ H,0, and
MeOH; caled. using 2k(R +R) =2.4x 10° L
mol™'s”
12.128  4-(N,N-Dimethylamino)benzenediazonium cation
‘CHyOH + 4-(CH3),NC¢H, N, * — <4 x10° 4 pr. Condy. changes in N,O-satd. soln. contg. 81A297
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TaBLE 12. Hydroxymethyl — Continued

No. Reaction k - pH T(K) Method Comment Ref.
(Lmol? s
12.129  1,1’-Dimethyl-4,4’-bipyridinium
*CH,OH + MV* - HCHO + H* + 3% 108 P P.b.k. in N,O-satd. soln. contg. 3% MeOH. 771177
M Y
12.130  N,N-Dimethyl-4-nitrosoaniline
*CH,0H + 4-Me;NCgH,NO — 27x 108 pr. Dk. in N,O-satd. soln. contg. 4.9 mol L™} 94A511
MeOH and (1-5) x 107% mol L™! N,N-
dimethyl-4-nitrosoaniline.
7.9 %10 7 p.I. D.k. at 440 nm in N,O-satd. soln. contg. 1 690156
mol L'? MeOH.
12,431 1,3-pimethyluracil
‘CH,0H + 1,3-DMU - ~10% YT Estd. in N,O-satd. soln. contg. 0.5 mol Lt 86G178
{1,3-DMU-6-CH,0H] MeOH and 0.001 mol L™ dimethyluracil.
12,132 1,4-Dinitrobenzene
‘CH,0H + 1,4-CgHy(NOy), 2.0%10° 4-5 293 pr Pb.k. in N,O-satd. soln. contg. 1 mol L™ 84A305
HOCH,ON(O)C¢H,-4-NO, MeOH.
*CILO™ + 1,4-CgHy(NOy), * HCHO + ~3x10° ~11.5 203  pr. Pb.k. in NyO-satd. soln. contg. 1 mol L™} 84A305
[1,4-CgH,(NO, 1™ MeOH. :
12.133 Dithiothreitol
*CH,OH + HSCHy(CHOM),CH,SH — 6.5 x 107 7.4 pr. Pk, at 390 wm in NyO-satd. solu. contg. 87A250
HSCH,(CHOH),CH,S" + MeOH dithiothreitol and methanol.
6.5% 107 72 293  pr. P.b.k. at 400 nm (cyclized radical anion) in 87G007
N,O-satd. soln. contg. DTT and MeOH.
8.0x 107 73 pr. P.bk. at 390 nm (RSSR") in N,O-satd. soln. ~ 85A220
contg. 5 x 10# mol L™ DTT and 1 mol L™
MeOH.
1.0x 108 4 pr. P.b.k.at 415 nm in N,O-satd. soln. contg. 827335
MeOH, DTT and ABTS?™; the latter reacts
with RS” to give ABTS'™ which is observed.
6.8 x 107 7 pr. P.b.k. at 390 nm in N,O-satd. soln. contg. 1~ 731020
mol L~ MeOH.
12,134 Ethylene glycol
*CH,0H + HOCH,CH,0H ~> MeOH + ~10° Y-r. Estd. from dose effect on yields in MeOH 710929
*CHOHCH,0H soln.
12.135 N-Ethylmaleimide
'CH,0H + NEM — addn. 24x10° 6-7 p.r. P.bk. in N,O-satd. soln. contg. MeOH; 15% 720144
e-transfer, 85% addn. based on abs. spectra.
12.136  Fullerene-Cg,-y-cyclodextrin complex
*CH,OH +1-CD/Cqg ~ HCHO + H* +  5x 107 p.r. DXk. at 331 nm, as well as p.b.k. at 302 nm, in  93A433
Y-CD/Cegy™™ N,O-satd. soln. contg. 10% MeOH.
12,137 Fumarate ion
*CII,OH + frans-"0,CCH-CHCO,™ ~ ~107 €. Esr study of dose rate effect on *CH,OH and 710784
“0,CCHCH(CH,0H)CO,” adduct radical (in soln. contg. 1 mol L™
MeOH and 0.01 mol L™ fumarate) assuming
2K(R +R) =24 x 10° L mot™! 571,
12,138 Fumaric acid
*CH,OH + trans-HO,CCH=CHCO,H 6 x 10’ 1 Fenton re%. to k("CH,OH + Fe**) = 1.0 x 10 L mol™ 739341
nd s,
12.139 Glutathione
"CH,OH + GSH - MeOH + GS' 1.0x 108 8-10 p.r. P.b.k. at 420 nm in N,O-satd. soln. contg. 88A144
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TABLE 12, Hydroxymethyl — Continued
: ‘4:\ Reaction k pH 1 T(X) Mcthod Comment Ref.
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12,139 Glutathione — Continued
40x107 84 pr. Pb.k. in soln. contg. 1 mol L™! MeOH and 84A012
glutathione. i
59107 4 pr. Pb.k. at 415 nm in N,O-satd. soln. contg. 822335
' MeOH, glutathione and ABTS; the latter
reacts with RS” to give ABTS"™ which is
observed.
12,140  Gnanine, conjugate acid
*CH,OH + GH* ~ addn. ~4%10° 0.4 pr. Pb.k. at 300 or 320 nm in N,O-satd. soln. 94A368
contg, MeOH.
12,141 Guanosine, conjugate acid ]
*CH,OH + GH+ — addn, 5.7x 108 04 P P.b.k. at 300 or 320 nm in N,O-satd. soln. 94A368
contg. MeOH.
$2.142  Hematvpurphyrin IX
‘CH,0™+HP ~HCHO + HP™™ 33%x 108 130 P P.b.k. at 600-650 nm in N,O-satd. soln. 741040
contg. 0.1 mol L™! MeOH.
‘CH,OH + HP —+ HCHO + HP'™+ HY <1 x 107 7.0 pr. P.bk, at 600-650 nm in N;O-satd. soln. 741040
' contg. 0.1 mol L~! MeOH.
12143 Hexafluorobenzene
‘CH;0™ 1+ CyFp = HCHO 1 CgFg™™ 4.4%10° 14 poL. F.b.k. at 310 mn in NyO-satd. solu. coulg. 93A041
60% MeOH and 1.0 mol L™ KOH.
12,144 1-(2-Hydroxyethyl)-2-methyl-S-nitroimidazole
*CH,OH + (LwH)-NOy ~» -10® p.r. D.X. at 320 nm in NyO-satd. soln. contg. 0.1 - 741135
mol L™ MeOH. ‘
12,145 Hypoxanthine, conjugate acid
*CH,OH + HxOH,* — addn. ~5x10% 04 prI. P.b.k.-at 300 or 320 nm in N,O-satd. soln. 94A368
contg. MeOH.
12146 - Indigodisulfonate ion
*CH,0H + IDS?™ - 2.0%10° 7. p. Dk, at 610 nm in N,O-satd. soln. contg. 731078
1.9x10° 9 MeOH; 75% e-transfer at pH 7 and 62% at :
pHY.
12,147 Indigotetrasulfonate ion
‘CH,O0H + ITs* > 3.0x 10° 7 pr. D k. at 610 nm in N,O-satd. soln. contg. 731078
MeOH; 80% e-transfer.
12.14¥ - Indophenolate ion
*CH,0H + 0=C¢H,=NC.H,0™ - 3.1x10° 9 pr. D.k. at 610 nm in NyO-satd. soln. contg. 731078
MeOH; 92% e-transfer.
12.149 Inosine, conjugate acid
"CH,OH + InoH™ — addn. ~8 x 108 0.4 pr. Pb.k. at 300 or 320 nm in N,O-satd. soln. 94A368
. contg. MeOH.
12,150 Todoacetic acid
*CH,0H + ICH,CO,H - ‘CH,CO,H + 2.1 x 10 1 293 chem.,  Estd. from esr meas. in TIT-H,0, soln. 745286
other prod. contg. MeOH; rel. to 2k("CH,CO,H +
) ‘CH,CO,H) = 1.8 x 10° L mol ! 57,
<3.5x 10 293 pr. P.b.k. at 330 nm. 745286
12.151 - 3-Jodopropionic acid
*CH,0H + ICH,CH,CO,H —~ 1.0x 10° i 293 chem. Estd. from esr meas. in Ti"-H,0, soln. 745286
"CH,CH,CO,H + other prod. contg. MeOH; rel. to 2k('CH,CH,CO,H +
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No. Reaction k pH [ T(X) Method Comment Ref.
L mol™! s'l)
12.152 Lipoamide
‘CH,0H + LS, = LS, + HCHO +H*  3.6x 10% 10.8 pr. Pb.k. at 400 nm in N,O-satd. soln. contg. 0.2 86A363
mol L™} MeOH.
12,153 Maleic acid ‘
*CH,0H + cis-HO,CCH=CHCO,H »  2.7x 107 1 Fenton  rel. o k(CH,OH + Fe*)=1.0x 10 Lmol™ 739341
i s
12,1584 2.Mercaptoethann)
*CH,OH + HSCH,CH,0H - MeOH + 1.3 x 10 10 pr. Pbk. (RSSR") in NyO-satd. soln. contg. 0.1 ~ 690553
*SCH,CH,0H mol L™ MeOH.
12.158 2-Mercaptopropionylglycine
'CH,0H + 9.6 x 107 pr. P.bk. at 415 nm in N,O-satd. soln. contg. 827335
HSCH(CH;)CONHCH,CO,H — MeOH, 2-mercaptopropionylglycine and
MeOH + "SCH(CH3)CONHCH,CO,H ABTS?"; the latter reacts with RS’ to give
ABTS which is observed.
12156 Methacrylic acid
*CH,0H + H,C=C(CH3)CO,H > addn. 6.0 x 10° ~2 chem.  Esrstudy in soln. contg. 1.67 x 102 mol L™ 93D265
Ti(IH), 1.67 x 107> mol L™ H,0, and
MeOH; caled. using 2k(R+R) =24 x 10°L
mol ™5™,
12.157 4-Methoxybenzenediazonlum cation
*CH,0H + 4-CH30CgH,N,* - HCHO  1.9x 10° 4 pr. D.k. at 330 nm in N,O-satd. soln. contg. 2x  81A297
+4-CH,0CgH, + N, + H* 1073 mo? L™! MeOH.
12.158 4-Methoxyphenyl-N-tert-butylnitrone
“CH,0H + 4-CH;0-PBN — 2.9%107 pr. C.k. in NyO-satd. soln. contg. p- 82A184
nitroacetophenone and MeOH; rel. to
k( CH,OH + PNAP) = 1 x 10° L mol? 57,
12.159 4-Methylbenzenediazonium cation
*CH,0H + 4-CH;CgH N, * — 1.8x10° 4 p.I. Condy. changes in N,O-satd. soln. contg. 81A297
4-CH;CgH, + HCHO + N, + H* 0.01 mol L' MeOH and HCIO,; also :
bleaching at 285 nm.
12.160 Methylene Blue cation
‘CH,0H+MB* > HCHO +H*+'MB 34X 10° 7 pI. D k. at 580 nm in N»O-satd. soln. contg. 731078
MeOH; 91% e-transfer.
12.161 2-Methyl-1,4-naphthoquinone
“CH,O™ + 2-CH3NQ - HCHO + 4.4 x10° 12.4 p. P.Lk. at 395 mun in soln. contg. 0.05 mol L1 731047
[2-CH3NQI™ MeOH; 92% e»tmnsfer.
*CH,OH + 2-CH3NQ - HCHO + 3.7 %x10° 7.0 pr. Pbk. at 395 nmin 0.05 mol L™ MeOH; 88% 731047
[2-CH3NQI™ + H* e-transfer.
12,162 Methyl 4-nitrobenzenesulfonate
‘CH,0H + 4-O0,NCH,SO;CH; —~ 12x108 4-5 293 pr Pb.k. in N,O-satd. soln, contg. 1 mol L™ 84A305
HOCH,ON(OYCgH4-4-SO,CH, MeOH.
*CH,0™ + 4-0,NC¢H,SO,CH; — ~3%x10° ~11.5 293 pr. Pbk. in N,O-satd. soln. contg. 1 mol L™} 84A305
HCHO + {4-O,NCgH,SO;CH;3}~ MeOH.
12.163 Methyl 4-nitrobenzoate
‘CH,OH + 4-0,NCgH,CO,CH; ~ 6.6 %10’ 4-5 2093 pr. Pbk. in N,O-satd. soln. contg. 1 mol L™ 84A305
HOCH,0N(O)C4H,-4-CO,CH; MeOH.
'CH,0™ + 4-0,NC:H,CO,CH, — ~3%x10° ~11.5 293 pr P.b.k. in N,O-satd. soln. contg. 1 mol Lt 84A305

HCHO + [4-0,NC¢H,CO,CH,]"™

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

MeOH.



RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 765

TaBLE 12. Hydroxymethyl .~ Continued

No, Reaction k pH I  T(K) Method Comment Ref.
’ (LmoI'l sh

12.164 - 2-Methyl-2-nitrosopropane

‘CH,0H + (CH;);CNO — addn. 14x108 ~7 ~201 p.r. P.b.k. (esr) in unbuffered N,O-satd. soln. 91D097
contg. 0.25 mol L™ methanol and.(0.25-15)
%1073 mol L™! MNP (assuming complete
dimer dissociation).

$2.165 ' 1-Methyl-1'-octadecyl-4,4’-bipyridinium

'CH,0H + MSV2* > MSV'* + HCHO  2x 108 3 pr. Abs. changes in Ar-satd. soln. contg. 1 mol - 82N168
+H* L™} MeOH.

12166 4-Methylphenyli-N-tert-butylnitrone

*CH,0H + 4-CH;-PBN -~ 2.5x107 pr. Ck. in N,O-satd. soln. contg. p- 82A184
: ) nitroacetophenone and MeOH; rel. to -
k('CH,OH + PNAP) =1x 10° L mol ™! 7.

12167  3-Methylpterin, conjugate acid
*CH,0H+3-MPTH" — 6x 107 0.8 pr. P.bX. in N,O-said. soln. contg. MeOH; ~45% 761060
' e-transfer,

{2168  Nicotinamide adenine dinucleotide
'CH,0H + NAD* ~ HCHO + H* + 1.0x10? 6.0 pr. Pbk. 731104
NAD'

12,169 Nifuroxime

*CH,OH + NF — NF'~ +HCHO+H*  8x10° 7 pr. P.b.k. at 390 nm in N,O-satd. soln. contg. 0.2 731099
mol L™ MeOH; 90% e- transfer.

‘12,170 4-Nitroacetophenone

*CH,OH + PNAP 8.6x107 46 293 pr Pbk. in N;O-satd. soln. contg. 1 mol L™ 88A099
HOCH,0ON(O)C4H,-4-COCH, ' MeOH; AHE =69k mol™!, ASE=-69.5]  84A305
K mol™, studied at 273-333 K; adduct
decomposes to radical anion; see also -

‘ [730122].
“CH,0™ + PNAP — HCHO + [PNAPI™ 4.7 x 10° 13 prL. Pbk. at 550 nm in N,O-satd. soln. contg. 730122
v S MeOH.
12,171 4-Nitrobenzaldehyde
*CH,0H + 4-0,NC¢H,CHO — 9.1 %107 4.5 293 pr. Pbk. in N,O-satd. soln. contg. 1 mol L™! 84A305
HOCH,ON(O)CH,-4-CHO MeOH."
*CH,0™ +4-0,NC¢H,CHO - HCHO  ~3x 10’ ~11.5 293 pur. Pb.k. in N,O-satd. soln. contg. 1 mol L™ 84A305
+ [4-0,NCH,CHOJ ™ ' MeCH.
12172 4-Nitrobenzamide
‘CH,0H + 4-0,NC¢H,CONH, 73%107 4-6 293 pr. Pb.k. in N,O-satd. soln. contg. 1 mol L™ 88A099
HOCH,0ON(O)C¢H,-4-CONH, ' MeOH; AH} =7.6 kI mol™, ASt =—67 JK™'  84A305
: _ : mol ™, studied at 273-333 K.
“CH,O™ + 4-0,NC¢H4CONH) —+ ~3 % 10° ~11.5 293 pa. Pk, in NyO-satd. sola. contg. 1 mol L™ 84A305
HCHO + [4-0,NC¢H,CONH,1™~ MeOH.
12.173 Nitrobenzene
"CH,0H + CgHgNO, — 6.0x 107 5-6 pr. Abs. changes in N,O-satd. soln. conig. 0.1 72A018
mol L™} MeOH.
<10’ 7 pI. Pbk. at 285 nm in N,O-satd. soln. contg. 0.1 660432
mol L™ MeOH.
"CH,0™ + C¢HsNO, - HCHO + 27x10° 13 pr. P.bk. at 285 nm in N,O-satd. soln. contg. 0.1 660432
[CeHsNO,J ™ mol L™} MeOH.
12.174 4-Nitrobenzenediazonium ion
*CH,OH + 4-NO,CeHN,* = 52x160° 4 pr. Condy. changes in N,O-satd. soln. contg. 81A297
4-NO,C¢H, +N, + HCHO + H* 0.01 mol L' MeOH and HCIO,.
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No. Reaction & pH 7 7(K) Method Comment Ref.
(L. mol™ s7h
12,175 4-Nitrobenzenesulfonamide
*CH,0H + 4-0,NCgH,4SO,NH, - 8.6 % 10’ 4-6 293 pr. Pb k. in N,O-satd. soln. contg. 1 mol L™ 88A099
HOCH,ON(O)C gH,~4-SO,NH, MeOH; AHE = 4.4 kT mol™, ASt =-81 TK™!  84A305
wol™, swdied ug 273-333 K.
*CH,0" + 4-0,NCH,SO,NH, ~ ~3x10° ~115 293 pr Pb.k. in N,O-satd. soln. contg. 1 mol L™ 84A305
HCHO + [4-O;NCgH,SO,NH, "~ MeOH.
12.176 <-Nhrrvbenzonltrile
*CH,0H + 4-0,NCgH,CN ~ 1.0x 108 4-6 293 pr. Pbk. in N,O-satd. soln. contg. 1 mol L™} 88A099
HOCH,0ON(O)C4H-4-CN MeOH; AH%=7.1kI mol™, AST =67 JK™!  84A305
mol™ in D,0.
*CH,0" +4-0,NCEH,CN - HCHO +  ~3x10° ~11.5 293 pr Pb.k. in N,O-satd. soln. contg. 1 mol L™ 34A305
{4-0,NCgH,CNT™ MeQH.
12.177 aci-Nitromethane anion
‘CH,O™ + CH,NO,~ - adduct 2.1x107 113 ~285 pur. P.b k. (esr) in N,O-satd. soln. contg. (0.5-5) x 88D069
formation 1073 mol L nitromethane and 0.5 mol L
MeOH; d.k. gave k=2.6x 10" Lmol™ s &
=2.1x107 L mol™! 57! for electron transfer.
12.178 4-Nitroperoxybenzoic acid
*CH,0H + 4-O,NCgH,CO;H - HCHO 2x 10* pr. PbX. at 330 nm in N,O-satd. soln. contg. 741078
+H* + [4-0,NC4H,COH) ™~ MeOH; 20% e-transfer based on condy.
changes, also adduct formn.
12.179 4-Nitrophenyl-N-tert-butyinitrone
*CH,OH + 4-NO,-PBN — 12x%10° pI. Ck. in N,O-satd. soln. contg. p- 82A184
nitroacetophenone and MeOH; rel. to
k("CH,OH + PNAP) = 1 x 103 L mol ™! s71.
12.180 Nitrosobenzene
"CHoG™ + CsHsNG — HCHO + 6.8x10° 3.0 p.r. P.b.k. at 450 nm in NyO-satd. soln. contg. 660433
CgHsNO™ 0.05 mol L™ MeOH.
*CH,0H + CgHsNO ~ HCHO + 32x10° 7.0 pr. P.b.k. at 450 nm in N»O-satd. soln. contg. 660433
C¢HsNOH 0.05 mol L™ MeOH.
12181 p-Nitro-o,0,0-trifluorotoluene
*CH,HOH + 4-CF,CgH,NO, — 123108 456 293 pr. P.bk. in N,O-satd. soln. contg. 1 mol L™ 88A099
HOCH,ON(O)C4H,-4-CF; MeOH; AHE =92 kI mol™!, AS$ =60 K™
mol™}, studied at 273-333 K.
12,182 Penicillamine
*CH,0H + PenSH — MeOH + PenS’ 34%x107 pr. Pbk. at 415 nm in NyO-satd. soln. contg. 827335
MeOH, penicillamine and ABTS?™; the latter
reacts with RS' to give ABTS"™ which is
observed.
Lix108 pr. Pbk. at 450 nm in soln, contg. 0.5 or I mol 731073
L1 MeOH.
12.183 1,10-Phenanthroline
*CH,O™ + phen — <1x107 ~13 1. PbX. at 490 nm in NyO-satd. soln. contg. 1 80A11S
mol L™ MeOH.
<108 13 P Pbk. in soln. contg. 0.2 mol L™ MeOH; no ~ 79A148
reaction.
‘CHyOH + phen ~ <10% 7 s Pbk. in soln. contg. 0.2 mol L1 McOH.;no  79A148
reaction.
12.184 Phenosafranine cation
‘CHyOH + PSF* —~ 1.2 % 10° 7 por. D.k at 520 nm in N;O-satd. soln. contg. 731078
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TasLE 12. Hydroxymethyl — Continued

Reaction & . pH T(K) Method Comment Ref.
(L mol's™h
“313.186  Phenyl-N-fert-butylnitrone _
| 'CH,0"+PBN -~ 1.2x 107 alk. p.L. Ck.; rel. to & CH,O™ + PNAP)=4.7x 10° L . 82A184
mol~! s,
‘CH,OH + PBN — 43%107 p.I. Ck. in NyQO-satd. soln. contg. p- 82A184
nitroacetophenone and MeOH; rel. to
k(' CH,OH + PNAP) = 1'% 108 L mol ™! 5%,
12186 1-Propylimidazole
‘CH,OH +PIA ~ 1.1x107 ¥, Ck. in N,O-satd. soln. contg. 4.9 mol L™! 94A511
MeOH. rel. to k("CH,0H + 4~
Me,NC4H,NO) = 2.7 x 108 L mol™ 57,
13,187 Pteridine
'CHyOH + CgHyN4 — - 36X 108 6.0 pr. Pbk. in N;O-satd. soln. contg. MeOH. 761060
1LIRR Pterin
'CHZOH +PnH — <107 7.0 p.I. P.bk. in N,O-satd. soln. contg. MeOH. 761060
12,189 Pterin, conjugate acid ' ’
"CHyOH + FnH, ' — 90X 107 0.8 pr. P.bk. 1n NoU-satd. soln. contg. MeOH; ~40% - 761060
’ e-transfer.
12190 Pterin, conjugate base
T CHO™ + P~ 6.0 % 10% 13.0 p-r. Pbk. in N;O-satd. soln, contg. MeOH; 100% 761060
e-transfer.
12,191 . Pyrene
‘CH,O™ + Py - 13 pr. No reaction obs.; buildup of Py™ in micellac - 761062
soln. contg. 0.2 mol L™* MeOH after
photolysis attributed to triplet pyrene,
K CH,O™ +3Py) = 1.8x 10 L mol™! s71,
12192 Tetrafluoro-1,4-benzoquinone )
‘CH,0H + F,Q -~ HCHO+H* + F,Q"~ 3.1x 10° 58 prI. Pbk. at 435 nm in NoO-satd. soln. contg. I”  94A417
mol L™! MeOH. o
12.193  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphine
*CH,0H + H,TPPS*™ - H,TPPS(H)' %~ 1:1x 108 8.0- pr. Abs, changes in soln. contg. MeOH. 92A304
+HCHQ ; 8.5
1.9x 108 104 p.r. P.b.k. at 700 nm in Ar-satd. soln. contg. 0.1 92A009
mol L™ MeGH.
*CH,OH + H,TPPS*” - H,TPPS'* +  1.0x 10’ 3.5 p.I. D.k. at 650 nm, as well as p.b.k. above 700 92A009
H* + HCHO nm and below 550 nm, and condy. changes in
Ar-satd. soln. contg. 0.1 mol L™! MeOH.
*CH,O™ + (H,TPPSH), 1.5%10° 13 pr. Pbk. at 700 nm in Ar-satd. soln. contg. 0.1  92A009
(H,TPPS),"*~ + HCHO mol L™} McOH.
12.194 2,2,6,6-Tetramethylpiperidine-N-oxyl
*CH,OH + TMPN ~ addn. 44 %108 acid pr. Condy. changes in N,O-satd. soln. contg. 0.1 761067
mol L~! MeOH.
12.195 2,2,6,6-Tetramethyl-4-piperidone N-oxyl
‘CH,OH + TAN — addn. 7.2 % 108 acid p.L. Condy. changes in N,O-satd. soln. contg. 0.1 761067
mot L~ MeOH.
72x108 " 56 pI. C.k.in N,O-satd. soln. contg. 1 mol L™’ 710618

MeOH:; rel. to k('CH,OH + ferricyanide) =
40x10° Lmol™' 57\,

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



768

NETA, GRODKOWSKI, AND ROSS

TaBLE 12. Hydroxymethyl — Continued

No. Reaction ~ pH I T(K) Method Comment Ref.
' (Lmot™! s
12,196 Terranitromethane
‘CH,OH + C(NO,), > HCHO + 'NO, 5.0x 10° pr. ‘PbXk. at 350 nm in N,O-satd. soln. contg. 0.1 640133
+H* + C(NOy); mol L~ MeOH. '
12,197 Thionine cation
‘CH,OH + Th* - HCHO + H*+'Th  4.6x10° 6.8 pr. Pbk. in N,O-satd. soln. contg. 0.1 mol L7 87A451
MeOH and 107 mol L™ thionine.
2.6 x 109 8 pI. D.k. at 600 nm in NpO-satd. soln. contg. 731078
MeOH; 86% e-transfer.
12.198 Thymine
"CHy0H + 5-MeU — 26x10° 7 X-r. Effect of [MeOX] on G(~T) in aerated soln.; 680359
rel. to k(' CH,OH + 0,) = 4.2 x 10° L mot™
-1
s
12,199 Toluidine Blue cation
‘CH,OH + TB* - HCHO + [TBHI™* 37%x10° 6.8 pr. Pb.k. at 830 nm in N,O-satd. soln. contg. 0.1 * 89A262
mol L™} MeOH.
12,200 Cytochrome C
*CH,OH + Cyt C (Fe**) ~ HCHO + H* 4.6 x 108 8.0- Cpr Abs. changes at 550 nm in NyO-satd. soln. 89R257
+Cyt C (B 8.5 contg. 0.1 mol L™} McOH; 40% Fe(JII) redn.
3.0% 107 ki pr. Abs._ changes at 550 and 435 nm in NyO-satd.  79A153
soln. contg. MeOH; 100% redn.
12201 Methemoglobin
‘CH,OH + Fe>* Hb » HCHO + H* +  9.5x10° 7 pr. Abs. changes at 550 and 435 nm in NpO-satd. 79A153
Fe?* Hb soln, contg. MeOH; 100% redn.
12.202 Metmyoglobin
*CH,OH + Fe**Mb ~ HCHO + H* + 2.4%107 7 pr. Abs. changes at 550 and 435 nm in N,O-satd. 79A153

Fe?*Mb

soln. contg. MeOH; 95% redn. of
hemoprotein.
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TABLE 13. 1-Hydroxyethyl

Mo, Reaction k pH 1 T(K) Method ~Comment ' Ref.
(Lmol'1 5"1) - :

141 1-Hydroxyethyl
" CH,CHOH + CH;CHOH 12x10° 6 pr. D.k. at 280 nm, in N,O-satd. soln. contg. = 690419
EtOH; pK, = 11.6 [660074]; 2k/e = 4.7 %
10%cmsL.
7% 108 ~1 pr " Dk at 2967 nmh in deserated soln_contg. 630045
BtOH and 0.8 NH,S0,; £ =240 L mol ™
. em ™,
5.5x% 1_08 ~7 pr. D.k. at 289.4 nm in deaerated soln. contg. 620140
' BIOH; £=260 Lmol™ cm™'; 80%
combination and 20% disproportionation
from product yields.

}A2  1-Hydroxyethyl(1-) ion

CH,CHO™ + CH,CHO™ — 2.5x10° 13 p.r. D.k. at 300 nm, in N,O-satd. soln. contg. 690419
‘ EtOH; 2k/e = 5.7 % 105 cm 571,

Silver(l) ion, complex with Ag(9)

133
“CH,CHOH + Ag," - CH;CHO+H* + 1.0x10° ‘pr. Caled. from increase in condy. as fanction  78A410

Agy of time in soln. contg. EtOH and AgClO,.

134 Bismuth(II) ion _
CH,CHOH + Bi** — BiCH(CH,)OH* 4 x 10° <0 p.r. Pb.k: at ~400 nm in Ar-satd. soln. contg. 5 88A493
‘ mol L™ HCIO, and EtOH. ’
35 Bromate ion
CH;CHO™ + BrOg™ — 3.0x 107 11.8 pr. D.k. in soln. contg, EtOH. 72A018
CHgéHOH +BrO;” - <5 % 108 6 pr. Dk. in soln. contg. EtOH. T2A018

13.6. Cadmium() fons

CH;CHOH + Cd* ~ CACHOHCH,* 13x10° pr. D.k. at 300 nm (Cd*) in soln. contg. EtOH - 751064
: and Cd”*, as well as condy. and p.bk. at
240 nm (Cd,**); assumed k(Cd* + H,0,) =
1.5x10% k(R +R) = 1.15x 10° and
2K{(Cd* +Cd*) =3.0x10° Lmol 1 571,

13,7 "Cadmium(Ix) lon .
- CH3CHOH +Cd2+ - «25x%10° pr. No reaction obs. 751153

138 N-rac-5,7,7,12,14,14-H amethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
.CH,CHOH + ) 3.0x 107 1-6 p.rL. Pbk. in NpO-satd. soln. contg. 1 mol L™ 78A200
‘N-rac-Co(4,11-dieneN)** —+ _ EtOH.

HOCH(CH,)Co(4,11-dieneN,)?*

139 Diaqua(nitrilotr_iacétnto)cobaltate(l]) ion

" CH,CHOH + CoNTA™ - 9.7 x 107 47 298 pr. Pb.. at 260 nm in N,O-satd. soln. contg. ~ 88A343
HOCH(CH;)CoNTA™ 1-50 10~ mol L™! CoNTA and 0.2-1 mol

L BtOH. :

13.10 'flexaamminecobalt(l]l) ion

CHgéHO‘ + Co(NH;)f,3+ i 8.5x 10° 12 p.I. D k. in N;O-satd. soln. contg, 0.01 mol T2A018
L1 BtO11; e-transfer,
CH;CHOH + Co(NH;)¢> — 5.2x107 5-6 pr. D.k. in N,O-satd. soln, contg. 0.01 mol 72A018

L' BtOH; e-transfer.

13.11 Pentaammine(bromojcobalt(IIl) ion ) B
CH3CHOH + Co(NH,);sBr?* — 1.5x 108 3.5-4 pI. Dk. in N,O-satd. soln. contg. EtOH. 771100

13.12" Pentaammine(chloro)cobalt(IIl) ion
CH;CHOH + Co(NH,)sCI** - 3.0x10° 3.5-4 pr. D.X. in N,O-satd. soln. contg. EtOH. 771100
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TaBLE 13. 1-Hydroxyethyl — Continued

No. Reaction k N pH 7 T(K) Method Comment Ref.
(Lmoi™ 571y
13.13 Tris(ethylenediamine)cobalt(III) ion
CH3CHOH +Colen)y** ~ 3.5-4 p.I. D.k. in N,O-satd. soln. contg. EtOH; no 771100
reaction.
13.14 trans-Dibromobis(ethylenediamine)cobalt(III) ion
CH3éHOH + Cofen),Br," 57108 354 p.I. Dk. in N,O-satd. soln. contg. EtOH. 771100
13.15 cis-Bromobis(ethylenediamine)fluorocobalt(III) ion
CH,CHOH + Co(en),BrF* - 2.8x107 3.5-4 pr. D.k. in N,O-satd. soln. contg. EtOH. 771100
13.16 cis-Aquachlorobis(ethylenediamine)cobalt(IIl) ion
CH;('ZHOH + (:is-Ccv(en)z(HzO)Cl2+ - 20x10 3.54 p.I. D.k. in NyO-satd. soln. contg. EtOH. 771100
13.17 trans-Dichlorobis(ethylenediamine)cobalt(II) ion
CH3éHOH + trans-Co(en),Cly* — 1.5x 108 3.5-4 pr. D.k. in N,O-satd. soln. contg. EtOH. 771100
13.18 cis-Dichlorobis(ethylenediamine)cobalt(IIT) ion
CH3(",‘HOH + cis-Co(en),Cly* — 3.8x107 3.5-4 pr. D.k. in NyO-satd. soln. contg. EtOH. 771100
13.19 ‘cis-Amminechlorobis(ethylenediamine)cobalt(III) ion
CH3C'IHOHF+ cis-Co(en)z(NI-l3)Cl2+ - 42x10° 3.5-4 pr. D.k. in NyO-satd. soln. contg. EtOH. 771100
13.20 Bis(ethylenediamine)difluorocobalt(¥II) ion
CH3CHOH + Colen), ¥, — 3.5-4 p.r. D.k. in NO-satd. soln. contg. EtOH; no 771100
reaction,
13.21 Tris(1,10-phenanthroline)cobalt(I11) ion
CH3éHOH + Co(phen)33+ ~addn.to  3.8x10° 1-7 pr. P.bk. at 475 nm in N,O-satd. soln. contg. 80A227
ligand 0.25 mol L™! EtOH.
13.22  Tris(5,6-dimethyl-1,10-phenanthroline)cobalt(IIl) ion
CH,CHOH + Co(5,6-Me,phen),** - 3.1x10° ~7 .. Pbk., as well as d.k. at 330 nm in N,O-satd.  80A227
CH;CHO + H* + Co(5,6-Me,phen),2* soln. contg. 0.25 mol L™} FtOH.
13.23 p-Amido-p-superoxidooctakisamminedicobalt(III) ion )
CHJC'HOH + NH,{Co(NHj),],(0)* 1.0x 108 ~5.0 : pr. Pb.k. as well as d.k. in NyO-satd. soln. contg. 81A009
— CH3CHO + H* + 0.1 mol L™! EtOH.
NH,[Co(NH3)4]p(02)**
13.24 - p-Amido-i-superoxidotetrakis(ethylenediamine)dicobalt(IIT) ion
CH3CHOH + NH,[Co(en),1,(O)* = 2x 107 ~5.0 pr. Pbxk. as well as d k. in N,O-satd. soln. contg. 81A009
CH,;CHO + H* + NH,[Co(en),],(0,)°* 0.1 mol L™! EtOH.
13.25 Decakis(c&ano)-;,L-superoxidodicobaltate(lll) ion
CH:,(EHOH + 0,[Co(CN)s},”™ — 12x 108 ~5.0 pr. Pbk. as well as d.k. in N,O-satd. soln. contg. 81A009
CH3CHO + H* + 0,[Co(CN)s],& 0.1 mol L™! EtOH.
13.26 Chromium(Il) ion
CH,CHOH + Cr** - CrCHOHCH,> 1.1 x 10° -3 293 pr. Abs. changes in N,O-satd. soln. contg. 0.001  92A361
mol L™ Cr* and ethanol.
1.0x 108 0-6.2 p.r. P.b.k. in N,O-satd. soln. contg. 0.01-2 mol 84A036
L™ EtOH, (1-20) x 10~ mol L™! C** and
(9-100) x 107 AcO/AcOH. .
7.9%107 -1 por. Pbk. in Ar-satd. soln. contg. EtOH and 741146
HCIO,.
13.27 cis-Diaqua(nitrilotriacetato)chromate(Il) ion
CH3éHOH + cis-[CINTA(H,0),]™ —~ 1.0x 108 5.0- p.r. Pbk. at 325 nm in He-satd. soln. con}tg. 85A499
cis-[CH;CH(OH)CrNTA(H,0)]™ + H,0 6.4 0.055 mol L™} NTA, (0.42-1.0) x 10™ mol

L C2*, 0.009 mol L™ acetate, 1.8 moi L™
EtOH and 0.16 mol L™! acetaldehyde.
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TasLe 13. 1-Hydroxyethyl — Continued

No. Reaction k pH I  T(K) Method Comment Ref.
Lmol™tsh
11,28 Ethylenediaminetetraacetatochromivm(II) ion . )
.CH,CHOH + CrEDTAY - 3.9x 107 5 p.L. Pb.k. in He-satd. soln. conig. EDTA, Cr?*;, 85A499
[CH,CH(OH)CTEDTA]Y +H,0 0.009 mol L™ acetate, 1.8 mol L™! EtOH
and 0.16 mol L™} acetaldehyde.
13,29 Copper(Il) ion
CH;CHOH + Cu®* = Cu* + CH;CHO 9% 10 6 p.r. Duk. at ~300 nm (radical) in N,O-satd. . 80A277
+H* soln. contg. 0.1 mol L7 EtOH.
9.4x 10 2-5 P Pbk. at 320 nm (Cv’'CH,CHCONH,)in  78A322
soln. contg. EtOH and 0.01 mol L™
acrylamide. .
74107 5-6 p.L. D.k. in N,0-satd. soln. contg. 0.01 mol T2A018

1330 5,7,7,12,14,14-Hexamethyl-1,4,8,11.tetraazacyclotetradeca-4,11-dienecopper(Il) ion

CH3CHOH + Cu(4,11-dicucNg ™ » <2'% 108
Cu(4,11-dieneN,)* + CH,CHO + H*

1131 ct‘s-Diaqua(nitriloti’iacetato)copper(ﬂ) ion
CHaCHOH + ¢is-[Cu(NTA)H0)™ = 6.0 X 107
cis-fHOCH(CH3)Cu(NTA)(H,0)I"

13,32 Iron(ll) protoporphyrin

- CH3CHOH + Fe(INPP ~ addn. 4x10°

13.33 Iron(IIl) ion

- CH,CHOH + Fe™ — Fe?* + H* + 3.8x 108
CH;CHO

27x108

1334 Hemin _
CH;(:.IHOH 1 Fo(IMPR(CI) — Fo(IHPP 5.6 108

+H* + CH;CHO 1.6x10°
7.7 % 108

CH;CHO™ + Fe(IPP(CL) — Fe(IDPP + 9.0 x 108
CH,CHO

3.5-

10

3-8

10.0

13

1335 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinateiron(IiI) ion

CH,;CHOH + FeTMpyP** —» CH,CHO 2.7 x 108
+ H* + FeTMpyP*

1336 Pentacyano(nitrosylferrate(TII) ion

CH;CHOH + Fe(CN)5s(NO)>™ ~ 1.9x% 10°
Fo(CN)sNO* + H* + CHaCHO ‘

13.37 Ferricyanide ion
CH;CHOH + Fe(CN)¢>™ — 4x10°

53x10°

8.5-
9.5

pr.

pr.

pr.

pr.

pr.

pr.

L7 EtOH.

P.b.k. in N;O-satd. soln. contg. 0.1 mol 80A189
L™ EtOH.

P.L.K: in NoO-satd. soln, contg, CuSOy, ~ 86D151
nitrilotriacetate ion and EtOH.

P.b.k: in NyU-satd. soln. contg. 2X 10~° 854006
mol L™ Fe(IDPP and 0.1 mol L™! ethanol. :

Unpubl. data, C.N.Bames and G.V.Buxton. 78A322

Ck.; ot_>s. C(NO,);™ and Fe?t yields; rel. to  77G411
KCH,CHOH + CINO,)) =56 x 10° L

mol ! s7h,

D.k. at 490 nm in N,O:gatd. soln. contg. 1  78A033
mol L™! BtOH and 0.2 mol L' Na -
dodecylsulfate (micelles).

Redn. obs. at 560 nm in N,O-satd. soln. 771128
contg. 0.1 moi L™ EtOH.

Pbk. as well as d k. in N,O-satd. soln. 741040
contg. 30% EtOH.

Pbk. at 562 nm as well as d.k. at 497 nm - 91A380
in N;O-satd. soln. contg. 0.01 mol L™
EtOH.

P.bk at 435 nm in Ar-satd. soin. contg. 86A306
0.5 mol L™! ethanol and 5 x 107 mol L

substrate; follows hydrated electron

reaction; also in N,O-satd. soin.

D.k. at 420 nm in N,O-satd. soln. contg. T9N061
EtOH.

D.k. at 410 nm in soln. contg. 0.1 mol L™} 690522
EtOH.
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TaBLE 13. 1-Hydroxyethyl — Continued

No. Reaction k pH 1 T(K) Method Comment Ref.
(L mol™ sy
1338  Tris(1,10-phenanthroline)iron(Ill) ion
CH;CHOH + Fe(phen);** - CH,CHO 5% 10° ~1 prI. Pb.X. at 490 nm in soln. contg. 0.1-1 mol L™} 85A284
+ Fe(phen),>* + H* EtOH and (0.4-1.0) x 107 mol L™! complex;
outer-sphere electron transfer.
13.39 Ferrate(VI) ion
CH3CHOH +Fe04~ - CH;CHO+H* 8x i0° 12.4 ~296 pr. P.b.k. at 380 nm in N,O-satd. soln. contg. 1 91A475
+FeO, > mol L™! EtOH.
8.0x10° 104 298 pr. P.b.k. in N,O-satd. soln. contg. EtOH. 89A354
13.40 Hexahydroxygallate(II) ion
CH,CHO™ + Ga(OH)¢*™ — 12x10° 120 -0 pr. D.k. in soln. contg. EtOH; Ga(Il) from e, + 79A190
Ga(1ll).
13.41 Mercury(I) cyanide
CII3éIIOH + HgCN — 3.9x10° FIXS Caled. from increase in decay rate at 285 am - 751203
in soln. contg. EtOH and Hg(CN),; used
2k(HgCN + HgCN) = 3.4 x 10°.
13.42 Mercory(X) iodide .
CH3CH0H +Hgl, ~ 7 %108 pr. P.b.k. in N,O-satd. soln. contg. EtOH. 78A165
13.43 TIodate ion
CH3CH0H +103” = <5x10° 6 p.r. D.k. in N,O-satd. soln. contg. EtOH. 72A018
CH,CHO™ +10;” 7.5% 108 11.8 pr. D.k. in N,O-satd. soln, contg. EtOH. 72A018
13.44 Hexachloroiridate(IV) ion
CH,;CHOH + IrClg®™ —+ CH;CHO + H*  4.5x 10° 46 295  pr D.k. at 490 nm in N,O-satd. soln. contg. 824041
+IrClg> EtOH.
1345 Permanganate ion’
CH3éHOH +MnO,~ = CH;CHO +H" 33x 10° 104 298  pr. Pbk. in N,O-satd. soln. contg. EtOH. 89A354
+ Mn042‘
13.46 18-Molybdodiphosphate ion(6-)
CH;CHOH + P,Mo,506,% - 44x10° 2 295 pr. P.b.k. in N,O-satd. (2.5 x 1072 mol L™} soln.  82A107
CH,CHO + HP,M0,40¢,%~ contg. 0.5 mol L™ EtOH and ~107* mol L!
heteropolymolybdophosphate.
13.47 Nitric oxide
CH3CHOH +*NO - addn. 3.0x 10° 6.8 296 pr. Pbk. at 270 nm in N,O-satd. soln. contg. 94A457
NO and 1 mol L™ EtOH; includes
contribution from J-radical.
13.48 Nitrite ion
CH3CHOH +NO,” — <5x10° 6 pr. D.k. in N,O-satd. soln. contg. EtOH T2A018
13.49 Nitrate ion
CH,CHOH + NO;™ - <5x 108 6 p.r. D.k. in N,O-satd. soln. contg. EtOH. T2A018
13.50 Nickel(I) ion .
CH3fJHOH + Ni* - NiCHOHCH;* 23x10° pr. D.k. at 300 nm (as well as p.b.k.) in soln. 741037
cont. NiSO,4 and EtOH.
13.51 3,14-Dimethy}-4,7,10,13-tetraazahexadeca-3,13-diene-2,15-dione dioximatonickel(IV) ion
CH,;CHOH + Ni'VL?* - CH;CHO +  3.5x10° 2.3. 294 pr. P.b.k. at 500 or 430 nm in N,O-satd. soln. 85A354
H* + [Ni'lL] 25 contg. EtOH.
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TasLE 13. 1-Hydroxyethyl . — Continued

No.  Reaction k pH I T{K) .Method Comment Ref.
L mol ™! s"‘)
1352 Hydroxide ion _
CH,CHOH + OH™ — CH;CHO™ + H,0 7% 10° “11-12 e-L. Esr line broadening in N;O-satd. soln. contg. 735065
0.1 mol L.} EtOH; k, = 4.1 x 10° L mol ! 5!
(pK, =11.51).
1353 Hydrogen peroxide
CHgéHOH +H,0y = CHyCHO + H,O 2.0x 10° chem. Esr study in soln. contg. Ti(1II), H,0, and 88D348
+°0H : EtOH.
2.8x10° 6.8 . Obs. G(H,0,) in N,O-satd. soln. contg. 87G036
EtOH.
1.6 x 10° 2 297  chem, Esr study in soln. contg. Ti(IH), H,0, and 852383
EtOH.
1.5x10° V1. Calcd. from dose rate effect on G(H,0,) in 670094
soln. contg. EtOH; used 2k(R + R) = 2.0 X
10° L mot™! 57,
1354 Oxygen
CH;CTHOH + 0, - CH3CH(OH)OO" 46x10° 7 p.I. CX. in N,O/O, satd. soln. contg. 0.1 mol L 690522
S } EtOH; rel. to (CH3CHOH + Fe(CN)f') =
5.3%10” Lmol™ s,
13.55 Lead() ions
CH;éHOH +Pb* = PbCHOHCH,* 1.7x 10° p.r. D.k. at 300 nm (Pb*) in soln. contg. Pb** and - 761170
EtOH, knowing initial [R] and [Pb*]; cor. for
R+R.
13,56  Tris(1,10-phenanthroline)rhodium(H¥) ion
. CH;CHOH +Rh(phen)y** —~addn.to = 25x10° pr. Pbk. at 475 nm in N,O-satd. soln, contg. 80A227
ligand 0.25 mol L™! E1OH.
13.57 Tris(2,2’-bipyridine)ruthenium(Il) ion )
CI{3éHO‘ + R_u(bpy);,2+ - CHyCHO+  3.6x 10° 13 0.1 p.r. Pb.k. at 510 nm in N,O-satd. soln. contg. 91A218
Ru(bpy)s* ’ _ EtOH.
_ 7.0x10° 11-13 p.L. Pbk. 78A068
CH;CHOH + Ru(bpy);>* - <108 7 pr. No reduction. 78A068
13.58  Tris(1,10-phenanthroline)ruthenivm(Y) ion ‘ )
CH,CHO"™ + Ru(phen);** — CH;CHO ~ 5.9x 10° 12 pr. Pb.k. in N,O-satd. soln. contg. 0.25 mol L™ 80A227
+ Ru(phen);* EtOH; k=~108 Lmol ! s™! at pH 1.
13.59 Hexaammineruthenium(III) ion
. CH;CHOH + Ru(NH,)¢** - 5.5x% 108 5-6 p.L. Dk. in N,O-satd. soln. contg. 0.01 mol L™ 72A018
EtOH; e-transfer.
13.60 Pentaammine(chloro)rutheniom(IIT) ion )
CH;CHOH + Ru(NHz)sCI> — 8.0x 10% 3.5:4 p.r. D.K. in NaU-satd. soln, contg. 0.5-1 mol L™ 771100
ethanol.
13.61 Hydrogen sulfide
CH3CHOH + H,S — H,SCHOHCH, 6 p.L. Effect of [H,S] on p.b.k. at 380 nm 670262
(complex). k(adduct — EtOH + "SH) =4.6 x
10°s7
13.62 Hydrogen peroxomonosulfate ion
CH3CHOH +HSO5~ — 2.1x106 chem. Esr study in soln. contg. Ti(IHl) sulfate; H,0,, 90D226

HSOs™ and EtOH.
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No. Reaction k : pH 1 T(K) Method Comment Ref.
Lmol™sh
13.63 Peroxodisulfate ion
CH3éHOH + 82082' - CH3CHO +H" 69x10° ~293 chem. Esr study in soln, contg. 0.008 mol L™! 84D044
+80," +S0,% Ti(IID), 0.01 mol L™ H,0,, (0-0.025) mol L™
$,04*" and ~0,01 mol L™! EtOH.
13.64 Ethylenediaminetetraacetatotitanate(IV) ion
CH3fIHOH +TiEDTA —» TiEDTA"+  210° acid phot. Caled. assuming various rate constants in 82D287
CH,CHO + H* soln. contg. TiIEDTA™ and H,0,.
13.65 Thallium(I) ion
CH,CHO™ +TI* - TI® + CH,CHO 47x108 0.01 p.r. Pbk. at 325, 420 and 450 nm in soln. contg. ~ 89C001
acetaldehyde, TI* and [OH] <1072 mol L™};
K=043.
15x10° 13 pr. P.bk. at 420 nm in soln. contg. 0.1 mol L™ 80A123
EtOH and 2 x 10™* mol L™! TI*; no reaction
in neutral or acid soln.
13.66 Thallium(T) ion, complex with T1(0)
CH,CHOH + Tl,* + H* - BOH « TI*  3.0x 10° 6 p.I. Calcd. from d.k. at 420 nm. and condy. 80A123
+TI* changes in soln. contg. alcohol and TI*
assuming values for 2k(Tl,* + T1,%), k(Tl,* +
H,0,) and 2k(R + R).
13.67 Uranyl(VI) ion
CH,CHOH + UO,** — CH;CHO+H" <1x10® p.L. D.k. in N,O-satd. soln. contg. EtOH. 89A327
+U0,*
13.68 12-Tungstoferrate ion(5-) )
CI-_lg('ZHOH +FeW,0,0° ~ CHyCHO 2.0x 10° 5-6 p.r. P.bk. at 650 nm in N,O-satd. soln. contg. 82A271
+H* + FeW ,04% EtOH.
13.69 12-Tungstate ion(6-), dihydrogen
CH3CHOH + H2W120406’ ~+ CH;CHO 23x 108 pr. P.bk. at 700 nm in soln. contg. 0.42 mol L™} 90A069
+HY + HyW ,0407 EtOH
3.5x 108 5-6 p.r. P.bk. at 650 nm in N,O-satd. soln. contg. 82A271
EtOH.
13.70 12-Tungstophosphate ion(3-)
CH3CHOH + PW,,0,0> - CH;CHO 5.9 x 10° ~1 p.r. P.b.k. at 650 nm in N,O-satd. soln, contg, 82A271
+ H 4 PW,0,0* EtOH and HCIO,.
13.71 12-Tungstosilicate ion(4-)
CH3éHOH + SiW120404" —~CH;CHO 38x 10° 5-6 p.I. P.b.k. at 650 nm in N,O-satd. soln. contg. 82A271
+HY + SiW,040> EtOH.
13.72 Diphosphooctadécatungstate ion(6-)
CH3éHOH +P;W 06,5 » CH;CHO  4.1x10° 2 295  pr Pbk.in N,O-satd. (2.5 x 1072 mol L") soln.  82A107
+P,W130g" "+ H' contg. 0.5 mol L™! EtOH and ~10~* mol L™}
heterotungstophosphate.
13.73 Acetophenone
CH3CH_O' + C¢HsCOCH; » CH;CHO 1.1 X 10° 13 pr. P.bk. at 440 nm in N,O-satd. soln. contg. 1~ 730122
+ CgHsCO™CH;, mol L™! EtOH; pH dependent, k extrapolated
to pH 14.
13.74 Acrylamide
CH3éHOH +H,C=CHCONH, — addn. 2.6 x 10’ 2-5 p.I. Ck. in N,O-satd. soln. contg. EtOH and 7T8A322
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nitroacetophenone; rel. to K(CH;CHOH +
PNAP) = 8 x 10® L mol™! 577,

RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 775
TasLE 13. 1-Hydroxyethyl — Continued
No. Reaction k pH 1  T(K) Method Comment Ref.
(Lmol! s
1375 Acrylate ion
CﬂgéHOH +CH=CHCO,” —~addn. 1.6 10 -9 chem.  Esrstudy in soln. contg. 167 x 102 mol L™!  93D265
TiI), 1.67 x 107> mol L™! H,0, and EtOH;
calod. using 2&(R + R) =2.3 x 10° L mol~t
-1

s

1376 Adenine, conjugate acid
Cﬂ;CHOH + AH' - addn. 4.3 %107 0.4 p.I. P.b.k. at 300 or 320 nm in NyO-satd. soln. 94A368

contg. EtOH, '

1377 Adenosine, conjugate acid

' CH3éHOH + AH* - addn. 1.5%107 0.4 pr. P.bk. at 300 or 320 nm in N,O-satd. soln. 94A368
contg. EtOH. :

1378 Benzophenone ,

CH3C'!H(_)'" + (CgHs),CO ~ CH;CHO + - 2.6 % 108 13 pr. Pbk. at 610 nm in N,O-satd. soln. 751125
(CeH3),C0™
1x10° 13 p.r. P.b.k. at 610 nm in NyO-satd. soln. contg. - 741010
' ' EtOH. '
13.79 1,4-Benzoquinone
CHgéHOH +Q - CH;CHO +H' + 42%10° Y-r. Ck. in soln. contg. 1mol L™ H,80,,1.5x  86G034
QT 107 mol L1 benzoquinone and EtOH with
varied [O,]; rel. to ((CH3;CHOH + Oy) = 4.6
x10° Lmol™ 571,
45%10° pr. P.b.k. at 430 nm in N;O-satd. soln. contg. 1 710619
mol L™ EtOH.

13.80 Biacetyl '
CH;('IHOH + CH4COCOCH, — 5.6 %108 pI. P.b.k. at 300 gm in N,O-satd. soln. contg. 680249 -
CH,;CHO + H* + [CH;COCOCH,]™™ 0.01 mol L™ EtOH.

13.81 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-1-yloxy
CI-IJJHOH +NX-s = 43x 108 acid p.r. Condy. changes in NyO-satd. soln. contg. 0.1 761152

mol L™ EtOH; e-transfer.

13.82 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-1-yloxy )

CH3CHOH+ NX-u ~ o 6.2% 108 acid pr. Condy. changes in N,O-satd. soln. contg. 0.1 761152
mol L™ EtOH; e-transfer.

13.83 4-Carboxy-1-methylpyridinium
CH3é1{O_ +4-py*(CH3)CO,™ = 3.8x10° C 127 p.I. P.b.k. at 395 nm in N,O-satd. soln. contg. 0.1  79A051

mol L™} EtOH.

13.84° 1-Chloro-2-nitrobenzene .

CHyCHOH + 2-CICGH,NO, ~ 6.7 10° P P:b X. al 305 nm in N;O-satd. soln. contg. 1 92A414
2-CIC¢H4NO,-CHOHCH, mol L™ BtOH.

13.85 Crotonic acid
CH,CHOH + CH;CH=CHCO,H — 1.8 % 10° T2 chem.  Esrstudy in soln. contg. 1.67 x 10 mol L™ 93D265
addn. Ti(II), 1.67 x 107> mol L™ H,0, and EtOH;

caled. using 2k(R + R)=2.3x 10° L mol™*
-1
s

13.86 4-Cyanophenyl-N-tert-butylnitrone

_CH3('3HOH +4-CN-PBN —+ 2.0x107 - prL. C.k. in NyO-satd. soln. contg. EtOH and p- 82A184
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TABLE 13. 1-Hydroxyethyl — Continued

No. Reaction k . pH 7 T(K) Method Comment Ref.
(Lmol™ s )
13.87 Cysteamine, conjugate acid
CH3CHOH + HyN*CH,CH,SH - 1.7x 108 42 pr. P.b.k. at 415 nm in N,O-satd. soln. contg, 824196
EtOH + HaN"CH,CH,S" EtOH, cysteamine and ABTS?; the latter
‘reacts with RS® to give ABTS"™ which is
observed.
1.4x% 108 p.I. Pb.k. at 410 nm (RSSR™) in N,O- satd. soln. 680132
contg. EtOH; pK, = 8.27, 10.53.
13.88 2’-Deoxyadenosine, conjugate acid .
CH;CHOH + dAH* — addn. 3.1x107 04 p.r. P.b.k. at 300 or 320 nm in N,O-satd. soln. 94A368
contg. EtOH.
13.89 2’-Deoxyguanosine, conjugate acid
CH;CHOH + dGH* — addn. 1.4x107 04 pr. Pbk. at 300 or 320 nm in N,O-satd. soln, 94A368
contg. EtOH.
13.90 1,6-Diazabicyclof4.4.4]tetradecane radical cation
CH,CHOH + DABCT™* — 13%10° ~4 pr. Dxk. in NyO-satd. soln. contg. 0.1 mol EtOH  86A272
. and (0.2-12) x 107 mol L™! radical cation;
20% redn., 80% H abstr.; product analysis
supported by condy. measurements.
13.91 1,1’-Dibenzyl-4,4°-bipyridininm
CH;CHOH + BV - CH;CHO + Y+ 2.3x 10° 8 203 pr Pb.k. in soln. contg. 0.2 mol L™ EtOH. 83A295
BV
13.92 3,5-Dibromo-4-nitrosobenzenesulfonate jon
CH,CHOH + DBNBS 6.3x 107 8.0- pr. Ck. rel. 1o k(CH;CHOH + H,TPPS*) =52 92A304
8.5 %107 L mol ™! 575,
13.93 14-Dicyanobenzene )
CH3('3HOH +DCNB - CH;CHO + HY 3.7 x 10 ~7 p.r. Pbk. at 345 nm in N,O-satd. soln. contg, 91A229
+ [DCNB]"™ EtOH.
13.94 (E)-4,5-Dihydroxy-1,2-dithiane
CﬂgéHO‘ + [‘S‘S:Clhlz(CHOHhCH;L - 32x10t 135 273 pr. Pbk. at 390 nm in N,O-satd. soln. contg. 89A167
CH,CHO + {S"SCH,(CHOH),CHyy 6.0x 108 298 (1-10) x 10™* mol L™! DTT-0x and 0.1-0.5
8.4 x 10® 333 mol L™} ethanol; mechanism suggested to be
addn. followed by decomp. to radical anion. :
CH;;CHOH + jSSCHz(CHOI-I)2CHZI - 6x10 10.8 pr. Pb.k. at 400 nm in N,O-satd. soln. contg, 0.2 86A363
CH,;CHO + H* + mol L™ BtOH.
15 SCHy(CHOH),CHy;
13.95 3,3-Dimethylacrylic acid
CH;CHOH + (CHy),C=CHCOH ~ 2x10% -2 chem.  Esrstudy in soln. contg. 1.67 x 10~ mol L™} 93D265
addn. TH(ID), 1.67 x 107> mof L™! H,Q, and EtOH;
caled. using 2k(R + R) = 2.3 x 10” L mol™
-1
s .
13.96 1,1’-Dimethyl-4,4’-bipyridininm
CH,CHOH + MV - MV + 4% 10° 8 293 pa Pbk.in soln. contg, 0.2 mol L™} EtOH. 83A295
CH,CHO + H* 82A399
13.97 N,N-Dimethyl-4-nitrosoaniline
CH;CHOH + 4-Me,NCgH,NO — 2.4 x10° 7 p.r. D.X. at 440 nm in N,O-satd. soln. contg. 0.5 690156
mol L™ BtOH.
33%x10° p.r. D.k. at 440 nm in N,O-satd. soln. contg. 680066
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TasLe 13. 1-Hydroxyethyl -— Continued

Mo,  Reaction

k . pH I T(X) Meihod  Comment Ref.
@ mol™t g7l

13,98 1,4-Dinitrobenzene

CHgéHOH + 1,4-C4H4(NOy), — 24%10° 4-5 293 pr. Pb.k. in N,O-satd. soln, contg. 1 mol L™ 84A305
CHQCH(O}DON(C'))CGH,VKLNO; ' EtOH. 94% electron transfer detd. from
o : conductance method; k= 5.3 x 1045~ for
heterolysis of nitroxide to radical anion.

1299 ‘1,2-Divthiolane-3-pentanoate ion (Lipeate ion)

CH;éHOH +RSSR —+-RSSKR'™ + . 1.0x 108 7. pr. Pbk. at 410 nm in N,O-satd. soln. contg. 0.1 700560
CH,CHO +H* mol L™! EtOH.

13100 Dithiothreitol -

CH,CHOH + HSCH,(CHOH),CH,SH 9.7 x 107 74 pr. PbXk. at 390 nm (DTT" ) in N;O-satd. soln. ~ 87A250
= HSCH(CHUH ,CH,S" + BtOH contg. dithiothreitol and ethanol.
9.7 % 107 72 293 pr. Pb.k. at 400 nm (cyclized radical anion) in = ‘87G007

N,O-satd. soln. contg. DTT
43,101  Eosin dianien

CH;CHOH + Eos - CH;CHO + H' +  1.1x10° 8.5- pr. Pbk. at 405 nm in soln, contg. 102 mol L™ 670038
(Bos)"™ ' ' : 9.0 EtOH and 107 mol L™ H,0,. .
13102 Fluorescein dianion - .
CH,CHOH + FI*" - CH;CHO + H*+  45x 108 10.8 p.L. Dk at 500 nm in N,O-satd. soln. contg. 731078
| EtOH.
13.103  Fullerene-Cgy-y-cyclodextrin complex
CH;CHOH + y-CD/Cgy = CH;CHO +  1.4%x108 prL. DX. at 331 nm, as well as p.b.k. at 302 nm, in *93A433
¥-CD/Cgy"~ + HF ) N4O-satd. soln. contg. 10% EtOH,
13,104 Glutathione
CH;CHOH + GSH — GS' + EtOH 1.1x 108 8.4 . pr Pb.k. at 420 nm (GSSG'7) in N,O-satd. soln.  82A193
: contg. 1 mol L™! EtOH and glutathione; see
also [84A012].
13,105 Guanine, conjugate acid
CH;CHOH + GH" — addn. 1.8x 107 04 prI. P.b.k. at 300 or 320 nm in N,O-satd. soln. 94A368
contg. EtOH.
1'3‘,10_6 . Guanosine, conjugate acid ‘ .
CH,CHOH + GH+ — addn. 1.8 107 0.4 pr. Pbk. at 300 or 320 nm in N;O-satd. soln. ~ 94A368
‘ contg, EtOH.

13.107 Hematoporphyrin IX

CH,CHO™ +HP - CH;CHO+HP™  7.0x 10° 13 pr. Pb.k. at 600-650 nm in N,0-satd. soln, 741040
contg. 0.1 mol L™ EtOH.

13.108 Hexafluorobenzene

CH3¢HO‘ + C4Fg = CH,CHO + 2.5x 108 14 p.I. P.b.k. at 310 nm in N,O-satd. soln. contg. 93A041
CF™ : 50% EtOH and 1.0 mol L™! KOH.
13.109 . .1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole
CHgC"HOH ¥ (ImH)-NO, —~ 2% 108 p.r. D k. at 320 nm in N,O-satd. soln. contg. 741135
EtOH..
13110 Hypoxanthine, conjugate acid
CHgéHOH + HxOHf"* addn. 2.2 x107 0.4 L. P.L.K. at 300 or 320 mn in NyO-satd. soln.  ~ 94A368
contg. EtOH.
13.111 Inosine .
CH,CHOH + Ino ~ addn. ~5 %109 6.5 pr. P.bk. at 300 or 320 nm in N,O-satd. soin. 94A368
contg. EtOH.
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TasLE 13. 1-Hydroxyethyl ~— Continued

No. Reaction k pH I T(K) Method Comment Ref.
(Lmol™'s7h)
13.112- Inosine, conjugate acid
CH3éHOH + InoH* — addn. 30x 107 0.4 p.r. Pbk. at 300 or 320 nm in N,O-satd. soln. 94A368
contg. EtOH.
13.113 Lipoarﬁide
CH3CHOH +LS;, - LS, +CH;CHO 1.6x10? 10.8 pr. Pb k. at 400 nm in N,O-satd. soln. conig. 0.2 86A363
+H mol L' BtOH.
1.1x108 5 p.I. P.b.k. at 400 nm in soln. contg. 0.1 mol L™ 84A011
1.0 x 10% 6 EiOH. Lipoamide radical anion is formed
1.0x 108 7 from intermediate (addn. prod.?) which also
0.8 x 108 9 decays to another product (half-life 1.3-3.2 x
107%s).
13.114 Lumiflavine
CH;CHOH +LF—~ CH;CHO+LFH'  26x10° 7 297  pr P.b.k. at 550 nm in N,O-satd. soln. contg. 83A073
ethanol.
13.115 Lumiflavine semiquinone
CHgéHOH +LFH — 12x10° 7 297 pr. Abs. changes at 550 nm; decay to LFH and  83A073
LF, from calcd. concn.-time profile.
13.116 2-Mercaptoethanol
CH3CHOH +HSCH,CH,0H - EtOH  23x10% 10 p.rI. Pbk. (RSSR") in N,O-satd. soln. contg. 0.1 690553
+"SCH,CH,0H mol L™! EtOH.
13.117 4-Methoxyphenyl-N-tert-butylnitrone
CH3('3HOH +4-CH30-PBN - 9x10° pr. C.k. in N;O-satd. soln. contg. EtOH and p- 82A184
nitroacetophenone; rel. to k(CH;CHOH +
PNAP)=8x 10® L mol™! s7*,
13.118 2-Methyl-1,4-naphthoquinone
CHaéHOH +2-CH;NQ - CH,CHO + 3.8x 10° 7.0 pr. Pbk. at 305 nm in soln. contg. 0.05 mol L™ 731047
H* +[2-CH;NQ) ™ : EtOH; 90% e-transfer.
CH3CHO' +2-CH;NQ — CHsCHO +  4.2x 10° 12.5 pr. Pbk. at 395 nm in soln. contg. 0.05 mol L™~ 731047
[2-CH3NQI™™ EtOH; 92% e-transfer.
13.119 Methyl 4-nitrobenzenesulfonate
CH3CHOH +4-0,NCgH,SO;CH; - 13x10° 4-5 293  pr. Pb.k. in N,O-satd. soln. contg. 1 mol L™} 84A305
CH;CH(OH)ON(O)CgH4-4-SO5;CH, EtOH; 81% electron transfer detd. from
conductance method; k= 1.2 X 10" s~ for
heterolysis of nitroxide to radical anion. ]
13.120 Methyl 4-pitrobenzoate
CHaéHOH +4-0,NCgH,4CO,CH; - 8.5x 108 4-5 293 pr. Pb.k. in N,O-satd. soln. contg. 1 mol L™ 84A305
CH,;CH(OH)ON(O)CgH4-4-CO,CH,4 EtOH. 81% electron transfer detd. from
conductance method; k= 8.1 x 10%s7! for
heterolysis of nitroxide to radical anion.
13.121 2-Methyl-2-nitrosopropane
CH3('3HOH + (CH;3);CNO ~ addn. 32x108 ~7 _ ~291 pr. Pb.k. (esr) in unbuffered N,O-satd. soln. 91D097
contg. 0.25 mol L™ ethanol and (0.25-15) x
1073 mol L™! MNP (assuming complete
dimer dissociation).
13.122  4-Methylphenyl-N-tert-butylnitrone v
CH;CHOH + 4-CH;-PBN —~ 1x 108 pr. C.k. in N;O-satd. soln. contg. EtOH and p- 82A184
: nitroacetophenone; rel. to k((CH;CHOH +
PNAP)=8x 108 L mol ! s\,
13.123 3-Methylpterin
CH3('3HOH +3-MPT - 32x107 6.3 p-L. P.b.k. in NyO-satd. soln. contg. EtOH; 55% 761060
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CH,CH(OH)ON(O)CsH,-4-80,NH,

EtOH. 80% electron transfer detd. from
conductance method; k=8.1x 10%s™! for
beterolysis of nitroxide to radical anion.

RATE CONSTANTS FOR ALIPHATIC CARBON-CENTERED RADICALS IN SOLUTION 779
TABLE 1?;;‘ 1-Hydroxyethyl — Continued
No. Reaction k T(K) Method Comment Ref.
: L mol™! sh
13.124  9-Methylpurine
CH3CHO™ + 9-MP - 9-MP™™ 5.1'% 108 13.6 pI. Pb.; N;O-satd. soln. contg. E{OH. - 751060
CH,CHOH + 9-MP. - 9-MPH’ <2x107 82 pr. P.bk.; NoO-satd, soln. contg. EtOH 751060
13125 Nifurozime
CH,CHOH + NF - NF™ + CH;CHO +  >15% 10 7 p.r. Pbk. at 390 nm in N;O-satd. soln. contg: 0.2 731099
HY mol L™ BtOH; > 75% e- transfer.
13126 .4-Nltroace§pph§gope‘ »
CH,CHOH + PNAP - 1.0x10° 46 293 pr. Pbxk. in N,O-satd. soln, contg. 1 mot L 84A305
CH;CH(OH)ON(Q)C¢H,~4-COCH; EtOH. 84% electron transfer detd. from 88A099
: conductance method; k=1.5% 10*s™! for
heterolysis of nitroxide to radical anion; AH}
= 8.9k mol™, ASt = ~42.J K~ mol ™!
studied at 273-333 K.
2 % 108 11 pr. Phk. at 850 nm in N,Osatd. soln..contg. 730122
EtOH.
kl'3.1‘27 4-Nitroanisole
CH3(.1HOH 1 4-QH30CDH4NOZ - T 11x108 15 293 pr. Condy. changes in N, O satd. soln. contg. 1 81A305
4-CH30C¢H4N(O)YOCHOHCH; mol L™ BtOH. 35% electron transfer detd.
from conductance method; k = 8 x:10% 5 for
heterolysis of nitroxide to-radical anion.
13.128 p-Nitrobenzaldehyde
‘CH;CHOH + 4-0,NC4H,CHO ~ 1.8%10° 45 293 pr.  Pbk. in N,O-satd. soln, contg. 1 mol L™ 84A305
CH,;CH(OH)ON(Q)C¢H,4-CHO EtOH.
13129 - 4-Nitrobenzaldoxime - _
CH,CHOH + HON-CHCH4-NO, >~ 6.5x10° 4-5 293 pr Condy. changes in N,O-satd. soln. contg. 1 84A305
HN=COHC¢H,N(O)OCH(OH)CH; mol L™} BtOH. 60% electron transfer detd.
from conductance method; k = 4.0 x 10° 5™
for heterolysis of nitroxide to radical anion.
13.130 4-Nitrobenzamide
- CH;CHOH +4-O)NC;H,CONH, >  43x10° 46 293 pr “Pbk. in NyO-satd. soln. contg. 1 mol L7+ 84A305
.CH;CH(OH)ON(O)CgH;-4-CONH, EtOH. 75% electron transfer detd. from 88A099
conductance method; k-=6.3 x 10% s~ for
heterolysis of nitroxide to radical anion; AHE
=65k mol™, AS} = ~54.5 J K7 mol ™!
studied at 273-333 K.
13.131' Nitrobenzene
CH4CHOH + C4H3NO, ~ 24x% 108 5-6 pI. N,O-satd. soln. contg. 0.1 mol L™ EtOH. 72A018
33x 10 7 P Pbk. at 285 nm in N,O-satd. soln. contg. 0.1 660432
mol L™ EtOH.
CH3éHO"}1- CgHsNOy ~ CH3CHO + 3= IQQ 13 [PAS PLk. at 283 wu in NoO-saud. soln. cong. 741010
[CeHsNO, 1™ EtOH.
3.1x10° 13 p.r. Pbk. at 285 nm in N,O-satd. soln, contg. 0.1 660432
mol L™ EtOH.
13.132 = 4-Nitrobenzenesulfonamide
CH3CHOH + 4-O,NC4H,SO;NH, » 7.9 x 10° 45 293 . pr. Pbk. in NyO-satd. soln. contg. imol L™ 84A305
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Tapri 13, t-Hydroxyethyl — Continued
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nitroacetophenone; rel. to X(CH;CHOH +
PNAP) =8 x 108 Lmol™! s7.

No. Reaction k pH 1 T(K) Method Comment Ref.
L mol s
13.133 4-Nitrobenzenesulfonate ion
CH;CHOH + 4-O,NC,H,S0;™ ~ 6.0 10° 4-6 293 pr P.b.k. in N,O-satd. soln, contg. 1 mol L™ 84A305
CH;CH(OH)ON(O)CgH4-4-S04™ EtOH. 64% electron transfer detd. from 88A099
optical method; k = 4.7 x 10% s™! for
heterolysis of nitroxide to radical anion.
AHi =54k mol™, AS% =—60.5 T K™ mol™!
studied at 273-333 K.
13.134 4-Nitrobenzoate ion
CH,CHOH + 4-NO,CgH,C0,™ 59%10° 4-5 293 pr. P.bk. in N,O-satd. soln. contg. 1 mol L™ 84A305
"0yC-p-CeHyN(O)YOCHOHCH;, EtOH. 61% electron transfer; k = 3.6 x 10°
5! for heterolysis of nitroxide to radical
anion.
13.135 4-Nitrobenzonitrile
CH3éH0H +4-0,NCgH,CN —~ 1.2x10° 4-6 293 pr. P.b k. in N,O-satd. soln. contg. 1 mol L™! 84A305
CH;CH(OH)ON(O)CgH4-4-CN EtOH. 77% electron transfer detd. from R]AN09
conductance method; k= 1.0 x 10*s™! for
heterolysis of nitroxide to radical anion.
AH: =73k mol™), AS§ =45 J K" mol™}
studied at 273-333 K. '
13.136 4-Nitrephenol .
CH3CHOH +4-0,NCgH,OH 7.0x 107 4-5 293 pr. Condy. changes in N,O-satd. soln. contg. 1 84A305
CHRCH(OHYON(O)C H,-4-0OH mol L™ BtOH. 40% electron transfer detd.
from conductance method; k =4 x 10 s™! for
heterolysis of nitroxide to radical anion.
13,137 4-Nitrophenyl-N-tert-butylnitrone
CHgéHOH +4-NO,-PBN — 3.5% 107 p.r. C.k. in NO-satd. soln. contg. EtOH and p- 82A184
nitroacetophenone; rel. to X(CH;CHOH +
PNAP)=8x 10° L mol ™" 7.
13.138 Nitrosobenzene
CHgéHO_ + CgHsNO - CH;CHO + 6.4x10° 13.0 P P.b.k. at 450 nm in N,O-satd. soln. contg. 660433
CeHsNO™ 0.05 mol L™! EtOH.
CH;CHOH + CgH;NO - CH;CHO +  3.9x 10° 7.0 p.r. Pbk. at 450 nm in N,O-satd. soln. contg. 660433
C¢H;NOH 0.05 mol L™ E1OH.
13.139 4-Nitrotoluene
CH3CHOH +4-CH3CgH4NO, — 1.5 x 108 4-5 293 pr. Condy. changes in N,O-satd. soln. contg. 1 84A305
CH3CH(OH)ON(O)CgH,-4-CH, mol L™ EtOH. 28% electron transfer detd.
from conductance method; k=7 x 10? s~ for
heterolysis of nitroxide to radical anion.
13.140 p-Nitro-o,0,0-triftuorotoluene
CH;CHOH +4-CF3CgHyNO, 43x10% 4-6 293 pr. Condy. changes in N,O-satd. soln. contg. 1 84A305
C!-I3CH(OI—I)ON(6)CGH‘,~4~CF3 mol L™! EtOH. 70% electron transfer detd. 88A099
from conductance method; & =6.8 x 10% 57!
for heterolysis of nitroxide to radical anion;
AH% =9.1 kJ mol™, ASt =47 I K mol™*
studied at 273-333 K.
* 13.141 1,10-Phenanthroline
CH;éHO“ +phen = CH;CHO + H*+  8x 108 ~13 p.rL. P.b.k. at 490 nm in N»O-satd. soln. contg. 1~ 80A115
phenH" mol L™ EtOH.
13.142 Phenyl-N-tert-butylnitrone
CH;CHOH +PBN — 1.6 x ‘107 prI. Ck. in N;O-satd. soln. contg. EtOH and p- 82A184
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-TaBLE 13. 1-Hydroxyethyl ' Continued

No,. " Reaction k pH I T(K) Method Comment » Ref.
. L molsh,

13143 Pterin

; CH36HOH +PnH — 3.7x107 7.0 prI. Pb.k.in N,O-satd. soln. contg. EtOH; 40% 761060
e-transfer,

13,144 Pterin, conjugate base

CH;CHO™ + Pn™ — 1.2 x 10° 13.0 p.. Pb.k. in N;0-satd. soln. contg. EtOH; 100% 761060
e-transfer
13.145 - Pyrene
CH3CHO' +Py = CHyCHO + Py*™ 1.7x 108 13 p.I. Pb.k. at 495 nm in micellar soln. contg. 0.2 = 761062

mol L™! BtOH and 1073 mot L pyrene
solubilized by 5% 1073 mol L™ hexadecyl
trimethylammonium bromide; after
photolysis k(R + *Py) =8 x 10° L mol™' s,
13,146 - Quinoxaline .
‘CI-IgéHOH +0x - CHsCHO+'QOxH ~ 6.5x 107 6.5 p.I. P.b.k. in N,O-satd. soln. contg. EtOH; 70% 741127
e-transfer. ‘

13.147 - Tetrachloro-1,4-benzoquinone

CH,OCHOH + CLQ = CH,CHO + HY 4+ 3x10° DI P.b.k. in CTAB or NaL§ micelles: soln. 761104
CLQ~ : - contains 0.1 mol L™! EtOH; cor. for g
reaction.

13.148 - '1,2,4,5-Tetracyanobenzene

" CH,CHOH + 12,4,5-CgH,(CN), » &= 35%10° ‘ pr. Pb.k. in CTAB or NaL$ micelies; soln. 761104
transfer ' contains 0.1 mol L™ EtOH; cor. for e,
: reaction.

13149 Tetrafluoro-1,4-benzoquinone”

CH;CHOH + F,Q ~ CH:CHO + H' + ~ 3.5x10° 43 pr. Pbk. at 435 nm in N,O-satd. soln. contg, 1~ 94A417
FQ~ mol L~! EtOH.
132.150 5,10,15,20-Tgtrak1's(4-sulfonatophenyl)porphine
CH,CHOH + H,TPPS* — - 52x107 8.0- P Pbk. 92A304
8.5

131151 * 2,2,6,6-Tetramethylpiperidine-N-oxyl

CI{3éHOH +TMPN — ) 49x10° acid pr. Condy. changes in N,O-satd. soln, contg. 0.1 =~ 761067
mol L1 EtOH; e-transfer.

13:152 ' 2,2,6,6-Tetramethyl-4-piperidone N-oxy!

CH:;&HOH +TAN = 4.0x10° acid p.I. Condy. changes in N,O-satd. soln. contg. 0.1 761067
mol L™ EtOH; e-transfer. :
-6.4x108 5-6 pr. Ck. in N;O-satd. soln. contg. EtOH,; rel. to 710618
. KCH,CHOH + Re(CN)¢>) =5.3x 10° L
mol™ 574,

13,153 Tetranitmmethane_

CH;CHOH + C(NO,); - CH;CHO+  ~3.5x10° p.r. Pbk. in micellar solns..contg. 0.1 mol L™ . 761104
*NO, + H* + C(NOy);~ EtOH and either 0.1 mol L' Na dodecyl
sulfate or 0.02 mol L™}
dodecyltrimethylammonium chloride.
56%10° ~1 pr. Pbk. at 366 nm in soln. contg. 0.5 mol L™ -~ 650183
EtOH.

13.154 Thionine cation

CH;CHOH + Th* - “Th+ CH;CHO+ 4.9 x10° 6.8 pr. Pbk. in N,O-satd. soin. contg. 0.1 mol L™ 87Ad51
H* EtOH and 10~ mol L™ thionine.
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TasLE 13. 1-Hydroxyethyl — Continued

No. Reaction k pH I T(K) Method Comment Ref.
(L mol™ s7h
13.155 Thymine
CH3éHOH +5-MeU —~ 7.7 %107 7 X-r. C.k.; obs. effect of [EtOH] on G(-T) in 680359
aerated soln.; rel. to k(CH;CHOH + 0,) = 4.6
x10° Lmol ™! s7%.
13.156 Toluidine Blue cation
CH:;éHOH +TB* = [TBH]'* + 40x10° 6.8 p.rL. Pbk. at 830 nm in N,O-satd. soln. contg. 0.1 89A262
CH,CHO mol L™ EtOH,
13.157 Albumin (serum)
CH;CHOH + Cyg — et 13x108 7.3 pr. Pb.k. at 420 nm in soln. contg, 0.1 mol L™ 83A083
EtOH and 10~ mo! L™ phosphate buffer;
-8S- radical formn.
13.158 Cytochrome C;
CH3CHOH +cyt Cy —+ 6x 108 ~3 293  pr. Abs. changes following ey reaction in soln. 82A399
contg. EtOH.
13.159 Cytochrome C
CPIgéHOH +Cyt C (Fe*h) ~»Cyt C 1.4x 108 7 pr. Abs. changes at 550 and 435 nm in N,O-satd. 79A153
(Fe?h) suln. contg. EtOH; 100% redn.
1.8x 108 ~7 p.r. Abs. changes at 550 and 450 nm in N,O-satd. 79A312
soln. contg. 0.1 mol L™! EtOH; see also
[741007].
2.4x10% 2.0 p.rI. Abs. changes in range 400-750 nm. 771128
1.8x 108 6.8
13.160 Cytochrome C, acetylated
CH3CHOH + Ac~cyt C — 2.5x 108 ~1 0.005 p.r. Abs. changes at 550 and 450 nm in NyO-satd. 79A312
soln. contg. 0.1 mol L™ BtOH.
13.161 Cytochrome C, carboxymethylated
CH3CHOH + Cxm-cyt C = 3.5x 108 ~7 p.r. Abs. changes at 550 nm and 450 nm in N,O-  79A312
satd. soln; contg. 0.1 mol L™! EtOH.
13.162 Cytochrome C, succinylated
CH3CHOH + Succ-cyt C — 1.8x10° ~7 pr. Abs. changes at 550 and 450 nm in N,O-satd.  79A312
soln. contg. 0.1 mol L™ EtOH.
13.163 Flavodoxin
CH3CHOH +Cgg =+ CH;CHO+H* +  1.7x 108 8 293 pr. Pbk. 83A295
FldH
13.164 Methemoglobin
CH;CHOH + Fe** Hb - CH,CHO+ 4.0 107 7 pr. Abs. changes at 550 and 435 nm in N,O-satd. 79A153
H' + F** Hb soln. contg. EtOH; 100% redn.
13.165 Metmyoglobin
CH;CHOH + Fe>*Mb - 5.5% 107 7 pr. Abs. changes at 550 and 435 nm in N,O-satd. 79A153

soln. contg. EtOH; 95% redn. of
hemoprotein.
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TABLE 14. 2-Hydroxyethyl

N.a Reaction pH [ T{K) Method Comment Ref.

k
@Lmot st

14,1 -‘3,10,17,24-Tetrasulfophthalocyaninecobalt{Il) ion

*CH,CH,0H + Cof(tspe)* - >5x 10° 6.1 pI. P.b.k. in N,O-satd. soln. contg. ethylene and  83A150
HOCHZCHZOo(tspc)" Co(tspc)“'; k calcd. assuming complex is
monomer.

4.2 . Chromium(Tl) ion

*CH,CH,0H + CP* ~ 9.9 107 -3 293 pr. N,O-satd. soln. contg. 0.001 mei L™ C2*  92A361
CrC-H;CHzOH2+ and ethylene; AV = 4.0 cm® mol™! studied at
0.1-150 MPa.
1.8x10° 0-5 p.L. Pbk.insoln. contg. (1-20)x 10 mol L™ 914477

Cr?*, satd. with ethylene/N,0.

4.3 - Copper(D) ion

*CH,CH,0H + Cu* > CuCH,CH,0H'  1.9%x10%° 45 poL. Estd. from p.bk. in N,O-satd. soln. contg, ~ 78A322
ethylene and Cu®*. Final products are Cu?* + -
CHy+ OH™.
"14:4 - Ethylene-copper() complex
\;'CH;CI-IZOH +Cu(CH) — 2 7.8%107 4.5 pr. Estd. from effect of [C;H,] on rate of formn,  78A322
H,C=CH, + Cu?* + OH" and decay of CuC,H," at 227 nm; radical
from "OH + ethylene.

145 Copper(II) ion

*CH,CH,0H + Cu?* — 3x107 6 pr. Pbk. in soln. contg. (1-5) x 107 CuSQy, 80A277
CuCH,CH,0H?* satd. with ethylene-N,0(1:1).
1.9 %107 45 p.L. Pbk. at 270 nm (Cu'C,H,) in N,O-satd. soln. " 78A322
22x107 2 0.001 mol L™ ethylene; "'C,H; is present at
PH 4.5 (~ 10%) and pH 2 (~ 50%). Final
product is Cu™.
14.6. Iron(IY) protoporphyrin
*CH,CH,OH + Fe(Il)PP -> 6x 10 10-13 pr. Pb.k. in with NyOethylene (1:9) satd. soln. - 86A511
HOCH,CH,Fe(ITT)PP contg. (1-3) x 10~ mol L' Fe(I)PP.

14.7 Tris(1,10-phenanthroline)iron(IIl) ion
"CH,CH,0H + Fe(phen)33"‘ — redn. 1.5x10% ~1 p.I. P.b.k. at 490 nm in soln. contg. ethylene; 85A284
faster reaction assigned to "CH,CH; +
complex; probably inner-sphere mechanism.
‘14.8 . Ferricyanide ion
*CH,CH,0H + Fe(CN)53‘ - ~107 7 pr. D.k. in soln, contg, 0.01 mol L™ ethylene 690522
. and 0.01-mol L™} N,0.
14.9 ' Hexachloroiridate(IV) ion
*CH,CH,0H + IrCl¢>™ » IrCl>™ + ~2x10° 4-6 295 pr Dk. at 490 nm in N,O-satd. soln. contg. 82A041
other prod. - . ethylene.
14.10  Oxygen
v *CH,CH,0H + 0, ~ HOCH,CH,00" 6.6 x 10° 1 © pr. . Pbk. at240 nm; radical from OH addn.in ~ 670269
soln. contg. ethylene-O, (99:1); includes O,
reaction with “C,Hs from H addn.
14.11 3-Carboxamido-2,2,5,5-tetramethyl-3-pyrrolin-1-yloxy
‘CH,CH,0H + NX-u — addn. 48x10% acid p.r. Condy. changes in N,O-satd. soln. contg. 761152
0.01-0.1 mol L™! ethylene.
14.12 3-Carboxamido-2,2,5,5-tetramethylpyrrolidin-l-yloxy

*CH,CH,0H + NX-s — addn. 47108 acid pr. Condy. changes in N,O-satd. soln. contg. 761152
0.01-0.1 mol L™} ethylene.

J. FIYS. wNen. Hel. bdtld, VOl. £, NO. 3; 1990
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TaBLE 14, 2-Hydroxyethyl — Continued

No. Reaction k pH T(K) Method Comment Ref.
L mol™! s71)
14.13 Ethanol
*CH,CH,0H + EtOH » CH;CHOH+ 1.6 % 10! Y-r. Caled. from obs. yields and assumed 700338
EtOH mechanism in oxid. of EtOH by H,0,.
14.14 Ethylene
'CH,CH,0H + H,C=CH, — 3x10% Y. Caled. from dose rate effect on yields of 80A054
*CH,CH,CH,CH,0H o,@-diols in NyO-satd. soln. contg. ethylene
assuming termination rate constant of chain
reaction is 5 x 108 L mol™! 571,
1.6 x 106 4.5 pr. C.k. in N,O-satd. soln.; rel. to k(' CH,CH,OH 78A322
4.1x 108 2 +Cu?)=1.9%107 and 2.2 x 10’ L mot ™! 57
at pH 4.5 and 2, resp. Radical from "OH +
ethylene; contains ~10% (pH 4.5) and ~50%
(pH2) "CyHs.
14.15 2-Mercaptoethanol
*CH,CH,OH + HSCH,CH,0H - 4710’ 10 p.L. Pbk. (RSSR") in Ar-satd. soln.; radical from 690553

EtOH + " SCH,CH,0H

ey + HO(CH,),SH.

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TagLE 15. 1-Hydroxypropyl
Nu * “Reaction k . 7 T(K) Method Comment Ref.
Lmol™ sy -
‘181 ’l‘n's(l,lo-phenamhrolme)lron(ln) jon
: CH3CH2CHOH +Fe(phen),™* — 32x10° ~1 pr. Pb.k. at 490 nm in soln. contg. 0.1-1 mol L™  85A284
C,HsCHO + Fe(phen),>* + H* “1-PrOH and (0.4-1.0) x 10~% mol L™
complcx, a slower reaction (~ 7 x 10® L
mol™} 571 was also obs., probably from
CHgCHCHzOH
15.2 Ferricyanide ion .
CHSCHZCHOH + Fe(CN) 3~ > 3.7%x10° 7 p.r. DuxX. at 410 nm in soln. contg. 0.1 mol L™ 1- 690522
Fe(CN)* PrOH.
153 Oxygen
E -»CII3CI12C.)IIOH + Oy — 47%10° 7 pr. C.k. in N,O/O, satd, soln. contg. 0. I‘mc_‘l 1;1 600522
CH,CH,CH(OH)0O0' . 1-PrOH;rel. to KCH;CH,CHOH +
Fe(CN)¢*) =3.7 x 10°L'mol ' 57"
184 Hydragen snlfide
N :CH;CHZC'IHOH +H,S2 6 pr. Effect of [H,S] on p.bk. at 380 nm; K= 5.7 : x 670262
" H,SCHOHCH,CHj, 0*L mol” Kadduet - 1-PrOH + 'SH) =
3.8x10°s!
155 Biacetyl _
: _-C_HgCHzéH()H +CH;COCOCH; ~ 6.8x 108 p.r. P.b.k. at 300 nm in N,O-satd. soln. contg. 1- 680249
" 'C;H,CHO + H' + [CH,COCOCH;]™ . ’ PrOH.
15:6- 4-Cyanophenyl-N-tert-butylnitrone
CH3CH2(°JHOH +4-CN-PBN - 1.7x 107 pr. C.k. in NO-satd. soln. contg. 1-PrOH and p-  82A184
nitroacetophenone; rel. to k(' CHOHCH,CH,
+PNAP)=24x10° Lmol 's
15.7 Glutathione
CH,CH,CHOH + GSH ~ GS* + 1- 14% 108 pr. P.bk. at 420 nm in N,O-satd, soln. contg, 1-  88A144
PrOH o PrOH and glutathione.
158 4-Methoxyphenyl-N-terf-butylnitrone =
CH,CH,CHOH +4-CH,0-PBN - 1x108 L. Ck. in N,O-satd. soln. contg. 1-PrOH and p-  82A184
nitroacetophenone; rsl to k(° CHOHCHzCH3
+PNAP)=2.4x10° L mol ! s~
159 2-Methyl-2-nitrosopropane k _
_CH3CH2C'IHOH + (CH3»,CNG — addn. 1.3 x 108 ~7 ~291  pr. P.b.k. (esr) in unbuﬂ'ercd N,O-satd. soin. 91D097
contg. 0.25 mol L™! 1-PrOH and (0.25-15) x
1072 mol ™" MNP (assuming complete
dimer dissociation).
1510 4-Methylphenyl-N-tert-butylnitrone
CH3CH2f3HOH +4-CH;-PBN — 3.5% 106 p.I. C.k. in NyO-satd. soln. contg. 1-PrOH and p-  82A184
i nitroacetophenone; rel. to k( CHOHCH,CH;
+PNAP)=2.4x10° Lmol™ 5™
1511 Nifuroxime
CH;CH,CHOH + NF — NF'™ + 32x10° 7 p.r. P.b.k. at 390 nm in N,O-satd. soln. contg. 1- 731062
CH3;CH,CHO +H* PrOH; 52% e-transfer.
32x10° 7 pr. P.b.k. at 395 nm in N,O-satd. soln. contg. 1- 731099
PrOH; 95% e-transfer.
15.12 4-Nitroacetophenone
CH3CH2(°ZHOH +PNAP — 24%10° 7 pr. P.bk. at 360 and 550 nm in N;O-satd. soln. 731062

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TaBLE 15. 1-Hydroxypropyl — Continued

No. Reaction k " pH 1 T(K) Method Comment Ref.
(Lmol™ s
15.13 Nitrobenzene
CH;CH,CHOH + CgHsNO, - 1.0x 10° 7 pir. P.b.k. at 400 nm in N,O-satd. soln. contg. I- 731062
C,HsCHO + HY + [CgHsNO, 1™ PrOH; 60% e-transfer.
3.5%10% 7 p.r. P.b.k. at 285 nm in N,O-satd. soln. contg. 0.1 660432
mol L™ 1-PrOH; 68% e- transfer.
15.14 4-Nitrophenyl-N-fert-butylnitrone
CH,CH,CHOH + 4-NO,-PBN —~ 6.5 x 10 p.r. CXk. in NyO-satd. soin. contg. 1-PrOH and p-  82A184
nitroacetophenone; rel. to k(' CHOHCH,CHj,
+PNAP)=24x 10° Lmol™ 577,
15.15 Nitrosobenzene
CH;CH,CHOH + CeHsNO ~ 40x 10° 7.0 pI. P.bk. at 450 nm in N,O-satd. soln. contg. 660433
CyH5CHO + CgHNOH 0.05 mol L™ 1-PrOH; includes B-alcohol
radical reaction
15.16 Phenyl-N-fert-butylnitrone
CH;CH,CHOH + PBN - 13x107 pr. C.k.in NyO-satd. soln. contg. 1-PrOH and p-  82A184
nitroacetophenone; rel. to k(CCHOHCH,CH;
+PNAP)=2.4%10° Lmol™ 571
15.17 Tetranitromethane
CH;CI-IZéHOH + C(NOz)y 4.7 % 10° p.r. P.b.k. at 350 nm in NyO-satd. soln. contg. 0.1 640133

C,HsCHO + "NO, + H* + C(NO,);”

mol L™! 1-PrOH.

J. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TaBLE 16. 1-Hydroxy-1-methylethyl

No.  Reaction k pH I  T(K) Method Comment Ref.
Lmol sl ' .

ind I»Hydroxy-l-methylethyi

-(CH;‘)Z('ZOH + (CH3)2éOH - 3.8 x 108 pr. Dk. at 250 nm in NyQ-satd. soln. contg. 2-  86A409
- 49%108 <10 01 fp/iq D.X. (esr) in soln. contg. 1.3 mol L™ 2-PrOH 844257

and 0.6 ol L™ acetone; smdied at pH 1 10
13; equation describing pH dependence
presented.

6.5x 108 9 0.0015 298 fpJ/ig D.k. (esr) in soln. contg, 0.6 mol Lt acetone, 83A159
1.3 mol L™ 2-PrOH; E, = 18.1 kJ mol %, log
A =123, studied at 283-349 K.

6.5% 108 pr. Dik. at 310 nm in N,O-satd. soln. contg. 002 771011
mol L™ 2-PrOH; £ £ 353 L mol™' em™. -
7x 108 6 pr. D.k. at 280 nm in N;O-satd. soln. contg. 2- 690419
PrOH; 2k/e=2.1 x 108 cms™); pK, = 12.2
[660074].
162 Acetone ketyl radical
(CH3)2CO' + (CH3)2('ZO_ b 1.2x 108 >13 0.1 f.p./rq Duk. (esr) in soln. contg. 0.6 mol L™ acetone, 84A257
' 1.3 mol L™! 2-PrOH; studied at pH 1 to 13.
2x 108 13.3 p.r. Dxk. at 300 nm, in N,O-satd. soln. contg. 2- 690419

PrOH; 2k/e=2.7x 10 cms™".

163 ' Disilver monocation

(CH3),COH + Agy* - CHyCOCH; +  25%10° pr. Calcd. from increase in condy. as function of ~ 78A410
HY+ Ag, time in soln. contg. 0.1 mol L™ 2-PrOH and
5% 10~ mol L™ AgClO,.

164 Silver(l) ion

(Cﬂg)zéOH +Agt— p.r. No reaction to give Ag® in soln. contg. 0.1 78A410
mol L™ 2-PrOH.
16.5  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoargentate(Il) ion
(CH3),COH + AgTPPS*™ — AgTPPS®™  6x10° 89 pr. Dk. at 540 nm in N,O-satd. soln. contg. 0.2~ 81A247
+ CH3COCH; + H* mol L™} 2-PrOH and 1.5 x 10™* mo! L™}
Agl'TPPS. .

16,6 Bismuth(III) ion
_(CH3),COH + Bi** - BiC(CH;),0H>*  4x 10 <0 p.r. Pbk.at ~400 nm in Ar-satd. soln. contg. 5 88A493
mol L™ HCI0, and 2-FrOH.
167 Hexachlorobismuthate(IE) jon

(CHg)QéOH +BiCl> ~ CH,COCHz + 1.7x 10° <0 p.I. Pb.k. at 460 nm in Ar-satd. soln. contg. 0.5  86A035
H* + BiCl*" mol L~ HCY, 0.1 mot L™ Bi1), 5 mol 1
2-PrOH and 2 mol L™! HCIO,,

16.8 5,10,15,20-Tetra1.§is('1-methylpyridinium—4-yl)porphinatobismuth(I]I) ion
(CH,),COH + BiTMpyP** — 2.1x10° 7 p.I. Pb.k. in N,O-satd. soln. contg. 1mol L™ 2-  86A138
CH;COCH; + H* + [BiTMpyP}'# PrOH.

169 Cadmium() ions '

(CH3),COH + Cd* - CAC{CH,),0H"  2.4x10° pr. Dxk. at 300 nm (Cd*) in soln. contg. 2-PrOH 751064
and Cd*, as well as condy. and p.b.k. at 240
nm (Cd,**); assumed k(Cd* + Hy0,) = 1.5 x
10%, &R +R) =7 x 10% and 2k(Cd* + CdH) =
3.0%x10° Lmol™ 571,

16.10  Cadmium(TI) ion

(CH3);COH + Cd™ — <10f ) poL. Esd, from lack of iucrease in Cd* in soln. 751027
contg. 0.1 mol L™ Cd?* upon addn. of 0.1
mol 1! 2-PrOH.
Q5% 10° p.r. No reaction obs. 751153
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TaBLE 16. 1-Hydroxy-1-methylethyl — Continued

No. Reaction k pH I I'(X) Method Comment Ref.
(Lmol™' §71)
16.11 Cobalt(l) ion
(CH,),COH + Co?* — <108 p.rI. Estd. from lack of increase in Co™ in soln. 751027
contg. 0.1 mol L™} Co?* upon addn. of 0.1
mol L™ 2-PrOH.
16.12 Nitrilotriacetatocobaltate(Il) ion
(CH3)2éOH + CoNTA™ — 23% 107 4.7 298  pr P.bk. at 260 nm in N,O-satd. soln. contg. 88A343
HOC(CHj3),CoNTA(H,0)" (1-50) x 10™* mol L™! CoNTA and 0.2-1 mol
L1 2-FrOIL :
1613  2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(Il) ion
(CH;)ZéOH + Co(MetetraeneN )% = 5.5x 10° 1.25, p.r. Pbk. in soln. contg. 2 mol L™ 2-PrOH. 761001
CH;COCH; +H+ 6.5 i
Co(MetetraeneN 4)*
16.14 N-rac-5,7,7,12,14,14-Hexamethyi-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
(CH3),COH + <10’ pr. No reaction obs. 78A200
N-rac-Co(4,11-dieneN,)** —
<107 6.5 pr. No reaction obs. in soln. contg. 2 mol L™ 2-  .761001
PrOH.
16.15 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)(dihydroxy)cobalt(IX)
(CH3)2('30“ + 3.5% 108 »11 298 pr. Abs. changes in N,O-satd. soln. contg. 0.1 91A513
N-rac-Co(4,11-dicneNg)(OIl), mol L™ 2-PrOH.
CH,COCH; +
N-rac-Co(4,11-dieneN)(OH),”
16.16 5,7,7,12,12 14-Hexamethyl-1 4 8 11.tetraazacyclatetradeca-4,14-dienecohalt(IT) ian
(CH3)2COH + Co(4,14-dieneN4)2‘” - «107 6.5 p.r. No reaction obs. in soln. contg. in 2 mol Ll 761001
2-PrOH.
16.17 2,2'-Bipyridinecobalt(Il) ion
(CHj),COH + Co(bpy)?* - 2.0x 108 206 pur. Pb.k. at 430 nm in Ar-satd. soln. contg. 2-  85A034
Co(bpy)[C(OH)(CH3),1** PrOH; total  for radical consumption.
16.18 4,4’-Dimethyl-2,2’-bipyridinecobalt(II) ion
(CH,),COH + Co(4,4-Megbpy)** > 1.0x 10° pr. Pb.k. at 430 nm in Ar-satd. soln. contg. 2- ~ 85A034
C0(4;4'-M62bpy)[C(OH)(CH3)2]2* PrOH,; total k for radical consumption.
16.19 Bis(2,2-bipyridine)cobalt(Il) ion
(CH3)2¢OH + Co(bpy)72+ d 2.0% 108 p.r. Pb.k. at 430 nm in Ar-satd. soln. contg, 2— 85A034
Co(bpy)s[C(OH)(CH,),1** . PrOH; total k for radical consumption.
16.20 Bis(4,4’-dimethyl-2,2’-bipyridine)cobalt(Il) ion
(CH;),COH + Co(4,4'-Mesbpy),?* = 1.0x10° , pr. Pbk. at 430 nm in Ar-satd. soln. contg. 2-  85A034
Co(d,4’-Me,bpy),[C(OH)(CHy),1** ' PrOH; total k for radical consumption.
16.21 Tris(2,2"-bipyridine)cobalt(I) ion
(CHy),COH + Co(bpy)s>* - Co(bpy);* 4.0 107 pr. Pbk. at 430 nm in Ar-satd. soln. contg. 2-  85A034
+ CH3COCH; + H* PrOH; total k for radical consumption; 40%
addn.
16.22 Tris(4,4’-dimethy]-2,2 -bipyridine)cobalt(Il) ion
(CH,),COH + Co(4,4-Me,bpy)s = 5x 105 pr. P.b.k. at 430 nm in Ar-satd. soln. contg. 2- 85A034
Co(4,4'-Me,bpy)3[C(OH)(CHy), > PrOH; total k for radical consumption.
1623  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaltate(IT) ion
(CH3),COH + CoTPPS*™ - 1.2x10° 8 294 pur. Pb.k. in NyO-satd, soln, contg. 1.5mol L™} 83A088
HO(CH;),CCoTPPS*" 2-PrOH. .
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TABLE 16. 1-Hydroxy-1-methylethyl — Continued
No. Reaction ¥ pH T T;(K) " Method Comment ‘Raf
Lmol™'s7h |
1624 Hydroxytetrakis(4-sulfonatophenyl)porphinatocobaltate(IT) ion _
(CH3),CO™ + (HO)CoTPPS™™ > 6.9 108 13 294 pr. D.k. in soln. contg. 1.5 mol L™ 2-PrOH; 83A088
CH;COCH; + (HO)CoTPPS®™ follows fast e, reaction.
16.25 3,10,17,24-Tetrasulfophthalocyaninecobait(Il) ion dimer
(CH3)2C'ZOH~+ [Co(tspc)]zs’ —electron  1.5% 10° 9 pr. D.k. in N,O-satd. soln. contg. 2-PrOH; 80A 146
transfer mechanism suggested to involve ligand-
radical formation, followed by metal redn.
and dimer splitting to give (Coltspc)s‘.
16.26 Hexaamminecobalt(III) ion
(CH3),COH + Co(NH3)¢>* — 41x10° 03 01 298 chem.  Dk.at311 nmin Ny-satd. soln. contg. 1.5x  §2A480
CH3COCH; + Co(NH;)¢>" + H* 107 mol L™ CrC(CH;),0H%, 0.4 mol L™
2-PrOH, 1.4 x 103 mol L™ Cr** and (4.5-64)
x 107 mol L™' H*; k calcd. using
K(CH3),COH + Cr**) = 5.1 x 107 L mol ! 57!
and k for homolysis of CrC(CHy),0H** =
0.127 574,
1.3% 107 5-6 p.r. D.k. in N,O-satd. soln. contg. 0.01 mol L 72A018
2-PrOH. _
(CH3),€0™ + Co(NH3)g*>" — 50x10° 12 p.L. D.X. in N,O-satd. soln. contg. 0.0} mol L™ 72A018
. CH3COCH; + Co(NH3)¢2* 2-PrOH.
1627 Hexa(ammine-ds)cobalt(LIT) ion
(CH;),COH + Co(ND3)>* — 3.0x10° 03 01 298 chem.  Dk.at311 nmin Ny-satd. soln. contg. 9.0x  -B2A480
CH,COCH; + Co(ND3)g** + HY. 1075 mol L™ CrC(CH;),0H?*, 0.4 mol L™
2-PrOH, [Co(NDy)¢>*)/[Cr?*] = 0.214-0.531
and HCIO,; k caled. using k((CH3),COH +
Cr'*)=5.1% 10" Lmol™ s™* and & for
homolysis of QrC(CH3)20HZ" =0.127s}in
D,0 k((CH;,)gCOD +Co(ND3)g>") = 2.4 x
10° Lmot™ 7,
16.28 Pentaammine(bromo)cobalt(JII) jon
(CH3)2éQH + Co(NH3)5’Br2’r - 3.0x10% 3.5-4 p.I. Dk. in N,0O-satd. soln. contg. 2-PrOH. 771100
16.29 Pentaammine(chloro)cobalt(IIL) ion
(CH3)2éOH + Co(NH3)5C12+ - 40x107 3.5-4 p.rI. D.k. in N,O-satd. soln. contg. 2-PrOH. 771100
16.30 Pentaammine(fluoro)cobalt(II) ion
' (CH3),COH + Co(NH;)sF* - 2.2 168 ~1 10 298 chem.  Ck,radical from homolysis of 83A048
CrC(CHs),0H>"; rel. to k((CH,),COH +
Colen)y) = 1.7 x 10° L mol ! 572,
1631 Pentaammine(2-nitrobenzoato)cobalt(III) ion
(CH;);COH + 2.0x 10° 7 298 pr.  Pbk.in NoO-satd. soln. contg. 0.1 mol L™>  86A340
- Co(NH3)50,CCgH,-2-NO,2 - 2-PrOH and (2-10) x 107° mol L™ complex.
CH;COCH; + H*+ :
[Co(NHz)50,CCgH,-2-NO,1™* _
' 1.7x10° 70 pI. Pbk.in N,O-satd. soln. contg. 2-PrOH. 771027
1632 Tent inc(3-nitrob to)cobalt(I) ion
(CH,),COH + 2.5x10° 7 298 pr Pbk. in N,O-satd. soln. contg. 0.1 mol L' 86A340
Co(NH3)50,CCgH,-3-NO, 2 2-PrOH and (2-10) x 1073 mol L™ complex.
CH,COCH, + H* +
[Co(NHz3)50,CCgH,-3-NO,]"*
L.5x10° 7.0 p.r. P.b.k. in N,O-satd. soln. contg. 2-PrOH. 771027
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TABLE 16. 1-Hydroxy-1-methylethyl — Continued

No.  Reaction k pH 1 T(K) Method Comment Ref.
Lmol™ s
16.33 Pentaammine(4-nitrobenzoato)cobalt(TTY) ion
(CH3)260H + ~4 % 10° 7 298 pr. P.b.k. in N,O-satd. soln. contg, 0.1 mol L 86A340
“CO(NH3)5U,CUH-4-NOR? 2-PrOH and (2-10) x 107> mol L™ complex.
CH,COCH; + H* +
[CO(NH;)50,CCeH,4-4-NO, ™
26x% 10° 7.0 pr.  Pbk.in N;O-satd. soln. contg. 2-PrOH. 771027
2.6x10° 45 p.r. Condy. changes in NyO-satd, soln. contg. 0.2 741002
mol L™ 2-PrOH.
16.34 Pentaammine(2,4-dinitrobenzoato)cobalt(III) ion
(CH3)2(30H + 43x10° 7.0 p.r. P.b.k. in NO-satd. soln. contg. 2-PrOH. 771027
Co(NH3)50,CCeH3-2,4-(NO,),2* — ’
16.35 Dentaammine(3d,5-dinitrobenzoate)cubal((IIX) ivu
(CH3),COH + 29x10° 7.0 pr. Pbk. in N,O-satd. soln. contg. 2-PrOH. 771027
Co(NH3)50,CCeH;5-3,5-(NOp), 2" —
1636 Hexaamminebis{{l-hydroxy)[{i-(4-nitrobenzoato)dicobalt(111) ion
(CH;)ZC'JOH + 14x10° 295  pr P.b.k. at 370 nm in soln. contg. 1% 2-PrOH;  80A066
HO[Co(NH3)3],0,CCH,-4-NO,>* — AH% = 13 £ 8 kI mol ™! studied at 273-306 K;
CH,COCH; + H* + . k=13%10" and 4.3 x 108 L mol™' s~! and
HO[Co(NH3);],0,CCeH,-4-NO,2* AH} =13 and 39 kJ mol™ in 10% and 90%
2-PrOH, resp.; k= 1.25 x 10° L mol™! 5™} in
99% D,0-1% 2-PrOH.
2x10° 0.7 p.L P.bk. in NyO-satd. solu. cuntg. 1 mol L' 2- 78A108
6.0 PrOH.
16.37 Pentaammine(2-nitrophenylacetato)cobalt(II) ion
(CH3),COH + 1.3%10° 0-1 298 pr. P.b.k. in N,U-satd. soin. contg, 0.1 mol L™ 86A340
Co(NH3)s0,CCH,CeHy-2-NO -+ 2.6x10° 7 2-PrOH and (2-10) x 107 mol L™ complex.
CH,;COCH; + H" +
[CO(NH3)502CCH2C6H4-2-N02]'+
16.38 Pentaammine(3-nitrophenylacetato)cobalt(III) ion
(CH,),COH + 2.3x10° 0-1 298  pr. Pbk. in N,O-satd. soln. contg. 0.1 mol L™ 86A340
Co(NH3)50,CCH,CgH,-3-NO,?* — 1.9x10° 7 2-PrOH and (2-10) x 107 mol L™! complex.
. CHyCOCH; +H* +
[CO(NH3)502CCH2C6H4-3-N02].+
1639 Pentaammine(4-nitrophenylacetato)cobalt(IXI) ion
(CHy),COH + 1.7x10° 0-1, 298  pr. Pbk. in N,O-satd. soln. contg. 0.1 mol L' 86A340
Co(NH3)50,CCH,CgH,-4-NO, 2+ — 7 2-PrOH and (2-10) x 1075 mol L™! complex.
CH;COCH; + H* +
[Co(NH;)sO;CCH,CeH,-4-NO, ™
16.40 Pentaammine(2,4-dinitrophenylacetato)cobalt(IXI) ion
(CHy),COH + 2.5x10° 0-1 298 pr. Pbk. in N,O-satd. soln. contg. 0.1 mol L™!  86A340
Co(NHj3)s0,CCH,CeHy-2,4-(NO,), > 2-PrOH and (2-10) x 10 mol L™! complex.
- CH5COCH; + H' +
[Co(NH3)50,CCH,CgHj3-2,4-(NO,),I ™
16.41 Pentaammine(4-nitrdphenylbutanoato)cobalt(III) ion
(CH;),COH + 2.2x10° 7 208 pur. Pb.. in N,O-satd. soln. contg. 0.1 mol L™} 86A340
Co(NH;)50,C(CH,)3CeH-4-NO > —~ 2-PrOH and (2-10) x 107 mol L™! complex.
CH;COCH; + H* +
[C(NH,)50,C(CH,),CgH,-4-NO, ) 2
1642 Pentaammine(4-nitrophenylglycinato)cobalt(¥1) ion
(CH,),COH + 3.5x10° 7 298 pur. Pbk. in N,O-satd. soln. contg. 0.1 mol L1 86A340
Co(NH,)y(4 NO,CeHyGly)?* — 2-TrOIl and (2-10) = 1075 mol L™! complex.
CH;COCH; + H" +

Co(NH,)5(4-NO,CgH,Gly)*
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Co(NHy)s(4,5-Cl,Im)**
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TaBLE 16, 1-Hydroxy-1-methylethyl — Continued
Ne  Reaction k- ' pH 7 T(K)' Method - Comment Ref.
€L mol™! s")
43 Pentaammine(z-nitfocinuama‘to)cobalt(lll) ion
(CHy),COH + "1.5%10° 0-1 208  pr. Pbk. in N;O-satd. soln. contg. 0.1 mol L~ 1 86A340
Co(NH,)s0,CCH=CHC,H,-2-NO,*  2.0%10° 7 2-PrOH and (2-10) x 107> mol L™ complex.
— CHyCOCH; + H' +
{Co(NH3)502CCH—CHC6H4-2-N02] +
a4 Pentaammme(cl-nitrophenylglycylglycinato)cobalt{nl) ion
(CH3);COH + 26x10° 0-1 208  pr. Pbk. in NyO-satd. soln. contg. 0.1 mol L™!  86A340
Co(NHy)s(4-NO,CeH,GlyGly) > > 28x10° 7 2-PrOH and (2-10) x 1075 mot L™ complex.
CH;COCH; + HY +
FO(NH3)5(4 N02C6H4GIYG]}')+
M 45 Pentaammine(3- nitrocmnamato)cobalt(lll) jon
(CH3)2COH + 3.0x10° 0-1 298 pr. Pb.k. in N;O-satd. soln. contg. 0.1 mol 1! 86A340
Co(NH;)s0,CCH=CHCgH,-3-NO, 2" 2.0x10° 7 2-PrOH and (2-10) % 107 mol L™! complex.
-+ CHgCOCHg, +H* +
[CO(NH3)502CCH’CHC6H4-3-NOQ} -
16‘.'46 ‘Pentaammine(q-nitrocinnamnto)cobalt(ﬂl) ion
(CHy),COH + 26%10° 0-1 298  pr. P.b.k. in N,O-satd. soln. contg. 0.1 mol L™ = - 86A340
Co(NH;);0,CCH=CHCgH,4-NO,>* ~ 3.9x10° 7 2-PrOH and (2-10) x 1075 mol L™ complex.
e CHsCOCHg +H + o
[CO(NH3)502CCH—CHC6H4-4-NOZ] -
1647 - Péntaammine(4-nitrophenylsulfonato)cobalt(III) ion ‘ )

" (CH3)»,COH+ 18 % 10° 7 298 pur. Pbk. in N,U-satd. soln. contg. U.1 mol ™! ¥6A340
4-0,NCgH,S05Co(NH3)s2* + 2-PrOH and (2-10) x 10~° moi L™! complex.
CHgCOCHg +H"+
4-0,NC¢H,080,Co(NHg)s" _

1648 Pentaammine(4—nitrophenylcyano)cobalt(l]I] ion v
(CHy),COH+ . 2.8%10° 7 298  pr. Pbk. in N;O-satd. soln. contg. 0.1 mol L' 86A340
4~02NC5H4CNC0(NH3)53" -~ ~ 2-PrOH and (2-10) x 10™° mol L™! complex.
CH3;COCH; +H* +
40,NC¢H,CNCo(NH,)5*
1.6.49 Pentaammine(4-nitrophenylaminosulfonyl)cobalt(III) ion .
(CH3),COH + 27%10° 7 298 pr. Pb.k. in N,O-satd. soln. contg: 0.1 mol L™ 86A340
p-OzNC6H4NH802Co(NH3)52+ - ‘ 2-PrOH and (2-10) x 107 mol L™! complex.
CH;COCH; + H* +
4-0,NC¢H,NHSO,Co(NH;)s*
a 16.50 Pentaammme(4-mtrophenoxido)cobalt(l]]) ion
(CH3),COH +. 2.9%10° 7 298 pur. Pbk.in N;O-satd. soln. contg. 0.1 mol L' 86A340
4-0,NCH,OCO(NH; )5 2-PrOH and (2-10) x 107% mol L™ complex.
CH,COCH; + H* +
4-02NC6H4OCO(NH3) 5+
© 1651 Pentaammine(imidazole)cobalt(ITT) ion }
(CH3);COH + Co(NH,)5(Im)** -  14x10° 1 10 298 chem.  Dk.at311 nmin N,-satd. soln. contg. 89A532
CH;COCH; + H* + Co(NH,)5(Im)?* CrC(CH3),0H?*, 0.1 mol L™ H" cr,
Co(1II) complex and 1, mol L™! 2-PrOH: k
caled. usmg K{(CH3),COH + CrP") = 5.1 x
107 L mol™! s and k for homolysis of
CtC(CH3)20H2+ =0.127s7%
16.52 Pentaammine(4,5-dichloroimidazole)cobalt(Ill) ion
(CH3),COH + Co(NH,)s(4,5-Cloimy®* 19 x 107 1 1.0 298 chem. ~ Dk at311 nmin Ny-satd. soln. cont, 89A532

CrC(CH;),0H2*, 0.1 mol L™ HY, Cr**
Co(IIT) complex and 1 mol L™ 2- PrOH k
caled. using k(CH;),COH + C) — 5.1 %
107 L mol™" s~ and k for homolysis of
CrC(CH,),0H* = 012757,
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TABLE 16. 1-Hydroxy-1-methylethyl — Continued

No. Reaction k pH I T(K) Method Comment Ref,
' (Lmol™ s™) '
16.53 Pentaammine(1-methylimidazole)cobalt(III) jon
(CH;),COH + Co(NHy)s(1-Melm)* » 2.2 x 105 1 1.0 298 chem. Dk at311 nmin N,-satd. soln. contg. 89A532
CH;COCH, + HY + CrC(CH,),0H, 0.1 mol L™! HY, Cr?¥, ‘
Co(NH3)5(1-McIm)2“ Co(IIl) complex and l.mol L1 2.prOH; £
caled. using k((CH3),COH + Cr**) = 5.1 x
107 L mol™! s™* and k for homolysis of
CIC(CH;),0H?* = 0,127 57",
16.54 Pentaammine(2-methylimidazole)cobalt(IIT) ion
(CII3)2éOII + Co(NI13)5(2-Mclm)?’+ - 3.0%108 1 1.0 298  chem. D.k. at 311 nm in N,-satd. soln. contg. 80A537
CH,COCH; + H* + : CrC(CH;),0H%, 0.1 mol L™} H*, Cr?,
Co(NHj)s(2-Melm)** Co(IIT) complex and 1 mol L™ 2-PrOH; k
caled. using k((CHz),COH + Cr?*) = 5.1 x
107 L'mol™ ™! and & for homolysis of
CrC(CH,),0H** = 0.127 57,
16.55 Pentaammine(4-methylimidazole)cobalt(IIT) ion
(CH3);COH + Co(NHy)s(4-Melm> — 1.8 x 10° 1 1.0 298  chem. Dk at 311 nm in Np-satd. soln. contg. 89A532
CH,COCH; + H + CrC(CHy),OH%*, 0.1 mol L™ H*, Cr?*,
Co(NH3)5(4-MeIm)2+ Co(I1I) complex and 1~mol L' 2-PrOH; k
caled. using k((CH3),COH + Cr?*) = 5.1 %
107 L mol™! 571 and & for homolysis of
CrC(CH5),0H* =0.127 s7.
16.56 Pentaammine(pyridine)cobalt(I1I) ion » .
(CHy),COH + Co(NH3)5(py)** — 1.2x107 1 1.0 298  chem. DK, at 300-330 nm in soln. contg. 86A289
CH;COCH, + H* + Co(NHy)s(py)** CrC(CH,),0B2*, (2.0-12.3) x 10™* mol L
€%, (14,7-1.41) x 107 mol 1!
CO(NH?)S(py)3“’, 1.0 mol L™! 2-PrOH, 0.1
mol L™ HCIO4 and LiClOy; k calcd. using
k((CH;),COH + Cr**) = 5.1 x 10" Lmol 1 s7}
and k for homolysis of CrC(CHy),0H*" =
0.127s71,
~10° 1.7 Y-I. Estd. from G(Co®*) in N,O-satd. soln. contg.  79A213
1 mol L™} 2-PrOH.
16.57 Pentaammine(4-methylpyridine)cobalt(II¥) ion
(CH,),COH + Co(NH3)s(4-CHapy)™*  9.3x 105 1 1.0 298 chem. Dk at300-330 nm in soln. contg. 86A289
-» CH3COCH; + H + CrC(CH,),0H%", (2.87-4.73) X 107 mol L™
Co(NH3)5(4-CHpy)** Cr**, (2.4-7.0) x 1074 mot L™ Co(NH;)s(4-
CH,py)**, 1.0 mol L~! 2-PrOH, 0.1 mol L™
HCIO, and LiClOy; k caled. using
k((CH3),COH + Cr**) = 5.1 x 10’ L mol™ 577
and k for homolysis of CrC(CH,),OH?* =
0.127 574,
16.58 Pentaammine(4-tert-butylpyridine)cobalt(III) ion
(CH3)2éOH + 8.7x 106 1 1.0 298  chem. D.k. at 300-330 nm in soln. contg. 86A289
Co(NH3)5(4-C(CTiz)apy) > CrC(CH,),0H* (2.29.6 48) x 10~ mol 1!
CH3COCH; + H* + Cr*, (2.3-6.6) x 107~ mol L™ Co(NH3)s(4-

Co(NH;)5(4-C(CHz)3py)**
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C(CH3)3py)*, 1.0 mol L™ 2-PrOH, 0.1 mol
L™ HCIO, and LiClO; k caled. using
(CHL),COH + 0y = 5.1 x 10" Lmol ™! 57!
and k for homolysis of CrC(CHg),OH** =
0.127 57,
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TaBLE 16. 1-Hydroxy-1-methylethyl — Continued

sn, "Reaction k pH I T(K) Method Comment ‘ Ref.

(L mol™! s‘l).

10539 Pentaammine[4-(dimethylamino)pyridine]cobalt(I) ion
(CHy),COH + Co(NH,)s(4-NMe,py)**
-+ CHSCOCH‘_; -+ H+
Co(NH3)s(4-NMe,py)?*

16,60 Pentaammine(3-chloropyridine)cobalt(ILl) ion
(CH3),COH + Co(NH3)5(3-Clpy)3+ = 31x107
CH,COCH; + H* +
Co(NH,)5(3-Clpy)**

16,61 Pentaammine(3-cyanopyridine)cobalt(II) ion

(CH;),COH + Co(NHa)5(3-CNpy)™*
CHyCOCH, + H* +
Co(NH3)5(3-CNpy)**

16,62 . Pentaammme(carboxymethvl 4-pyridinecarboxylato)cobalt(III) ion

(CH;),COH + 3.0x10° 1 295 pur.
Co(NHg)5(4-pyCOZCH2COZ)2* - 2.9x10° 4.5-
CH3COCH; + H* + 5.5

[ComI{3)5(4-pyC02CH2C02)]’+

16.63 l’cutadmuuucﬁ-(auuuuouulmuyl) -1-(carbuxymethy Dpyridivio]cobatt(IXX) jon

(CH3),COH + 42x10° 1 295  pr.
Co(NH3)5(0,CCH,py-4-CONH,)* -+ 1.6x 1010 4.5-
CH;COCH, + HY + 55

[CO(NH3)5(02CCH2py-4 CONHZ)]'2+

16.64 . Pentaammine[4-(aminocarbonyl)-1-(1-carboxyethyl)pyridinio]cobalt(IIT) ion

{CH,),COH + 45x10° 1 295 pr
Co(NH;)5(0,CCH{CH,)py-4-CONH,)** <2.8 x 10° 4.5
— CH3COCH; + H* + 55

[Co(NHy)5(0,CCH(CH)py-4-CONHy)]

16.65 Pentaammine[4-(aminocarbonyl)-1-(3-carboxypropyl)pyridiniojcobalt(III) ion

(CH,),COH + 40x10° 1 25 pr
Co(NH3)5(0,C(CH,);py-4-CONH,)** 2.8 % 10° 4.5
= CH,COCH; + HY 4 . 55

[Co(NH3)5(0,C(CH,)spy-4-CONH,)]' 2+

16,66 . Pentaammine(pyrazinecarboxylato-0)cobalt{III) ion

(CH3),COH + Co(NH3)50,CCH, N2 4.0% 108 0-3 p.r.
g CI‘{:;COCH:; +H* +
[Co(NH3)s0,CCH;N,(H)I'**

16.67 Tetraammine(pyrazinecarboxylato-N,O)cobalt(IH) ion

(CH,),COH + Co(NH3),0,CCHN,?* 9% 108 5.1 .
- . 45x108 0.7

3.4%10° 1 1.0 298  chem.

1 1.0 298  chem.

1.4% 108 1 10 298 chem.

DX. at 300-330 nm in soln. contg. 86A289
CrC(CH3),0H%", (1.23-4.39) X 10 mol L™

Cr?*, (2.5-6.3) x 107* mol L™ Co(NH;)5(4-
NMe,py)f** 1.0-mol L™ 2-PrOH, 0.1 mol L™

HCIO4 and LiClOy; k caled. using )
K(CH3),COH +Cr*h =5.1x 10" L mor1 !

and k for homolysis of CrC(CH3)2OH T =

0.127 571,

D.k. at 300-330 nm in soln, contg. 86A289
CrC(CH;),0H%, (2.57-6.0) x 107 mo} L™

Cr?*, (1.46-8.50) X 107 mol 1:1

CO(NH3)5(3-Clpy) *,1.0mol L~} 2-PrOH,

0.1 mol L~ HCIO4 and LiClQ ; k caled.

ubulg A((CH3)COH + Ce2*y = 5.1~ 107 L

mol™*'s7! and  for homolysis of

CrC(CH;),0H% = 0.127 571,

D.k. at 300-330 nm in soln. contg. B36A289
CrC(CH,),0H, (3.49-6.21) x 10™* mol 1!

Cr?, (1.75-9.96) x 10~ mol L™}

CO(NHZ,)S(a-C\py)“*, 1.0 mol L™ 2-PrOH,

0.1 mof L™ HCIO, and LiClQy; & caled.

ucmg K(CHy),COH +Cr*)y=5.1x 107 L

mol™! §™! and & for homolysis of

CrC(CH,),0H = 0.12757,

Pbk. in N,O-satd. soln. contg. 0.1 mol L™} 83B029

2-PrOH.

Pbk. in NyO-sard. soln. contg, 0.1 mol L™ 83B02¢

2-PrOH.

Pbk. in N,O-satd. soln. contg. 0.1 mol L™!  83B029.

2-PrOH.

Pbk. in N,O-satd. soln. contg. 0.1 mol ™' 83B029

2-PrOH.

Pb.k. in N,O or Ar-satd. soln." contg. 1 mol 78A222

L7 2-PrOH; pyrazinyl radical formed.

D.k. in N,O-satd. soln. contg. 1 mol L™ 2- 82A146

PrOH and (1-4) x 10™* mot L™! cornplex.

dJ. Phys. Chem. Ref. Data, Vol. 25, No. 3, 1996
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TasLE 16. 1-Hydroxy-1-methylethyl — Continued
No. Reaction k . pH I T(K) Method Comment Ref.
(Lmol!s7h

16.68 Bis(ethylenediamine)pyrazinccarbuxylatvcobalt(III) ivn
(CH;,),COH + Co(en),0,Cpz?* — 3x10° 5.5 pr. Pbk. in N,O-satd. soln. contg. 0.1 mol L™ 82A146

2-PrOH and (0.5-5) x 10™* mol L™’ complex.

16.69 p-4-Pyrimidinecarboxylatobis[hydroxotris(ammine)cobalt(Il1}] ion )
(CH3),COH + 3.6x 108 0.7 pr. Pbk. in NyO-satd. soln. contg. 1 mol L™ 2 82A146
4-prCO,[Co(NH;);],(OH), > — PrOH and (1-5) x 10~* mol L™ complex; no

reaction obs. at pH 5.

16.70 p-5-Pyrimidinecarboxylatobis{hydroxotris(ammine)cobalt(I1I)] ion
(CH3),COH + 1.3x 108 0.7 pir. P.bk. in NO-satd. soln. contg. 1mol L1 2-  82A146
5-pmCO,[Co(NH;)3],(OH), > — PrOH and (1-5) x 107 mol L™! complex.

16.71 Tris(ethylenediamine)cobalt(YII) ion
(CH3)2COH + CO(Cﬂ)33+ - 1.7x 10° 0-3 1.0 298  chem. D.k. at 311 nm in Njp-satd. soln. contg. (3.0-  82A480
CH,COCH; + Co(en);>* + H* 9.0) x 10~ mol L™! CrC(CH;),0H?*, 0.4 mol

L~ 2-PrOH, (1.95-3.3) x 102 mol L™
Cofen)s**, (1.90-5.77) x 107 mol L™ 2+
and 3.94 x 1072032 mol ™! H*; k calcd.
using &((CH3);COH + C1?*) = 5.1 x 107 L
mol™! 57! and k for homolysis of
CrC(CH,),OH* = 0,127 57,
3.5-4 pr. D.k. in NoO-satd. soln. contg. 2-PrOH; no 771100
reaction detected.

16.72 trans-Dibromobis(ethylenediamine)cobalt(IIY) ion
(CH,),COH + Co(en),Bry* —+ 6.8 x 108 3.5-4 p.I. D.k. in N,O-satd. soln. contg. 2-PrOH. 771100

16.73 cis-Bromobis(ethylenediamine)fluorocobalt(III) ion
(CH3)ZéOH + Co(en),BrF* — 1.1x 108 3.5-4 p.r. D.k. in N,O-satd. soln. contg. 2-PrOH. 771100

16.74 trans-Dichlorobis(ethylenediamine)cobalt(XII) ion
(CH3)2éOH + trans-Co(en),Cl,* — 3.8x 108 3.5-4 pr. D.k. in NyO-satd. soln. contg. 2-PrOH. 771100

16.75 cis-Dichlorebis(ethylenediamine)cobalt(IIY) ion
(CH3)2COH + cis-Co(en),Cly* —~ 1.0x 108 3.5-4 p.r. D.k. in NyO-satd. soln. contg. 2-PrOH. 771100

16.76 Bis(ethylenediamine)difluorocobalt(III) ion
(CH;3),COH + Co(en),F," - 3.5-4 p.L. D.k. in NpO-satd. soln. contg. 2-FrOH; no 771100

reaction detected.

16.77 cis-Aquachlorobis(ethylenediamine)cobalt(IIT) ion _
(CH3),COH + cis-Colen),(H0)CI* - 8.2 x 107 3.5-4 pr. D.k in N,O-satd. soln. contg, 2-PrOH. 771100

16.78 cis-Amminechlorobis(ethylenediamine)cobalt(ITT) ion
(CH,),COH + ris-Colen),(NHICE - 2.2 % 107 3.5-4 p.r. D k. in NoO-satd. soln. contg. 2-PrOH. 771100

16.79 Bis(1,4-diaminobutane)ethylenediaminecobalt(IIl) ion
(CH3),COH + Co(en)(tn),>* ~ 1.3 x 106 acid 1.0 298 chem. Dk at 407 nmin Nj-satd. soln. contg. (1-5)  89A531
CH;COCH; + H* + Co(en)(tn),?* x 107* mol L™! CrCH(CH3),0H?*, 0.3-0.4

mol L™ 2-PrOH, 0.03-0.35 mol L™ H* and
NaClOy; k caled. using k((CH,;),COH + cr*h
=5.1x 107 L mol™! s~ and k for homolysis
o