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Absolute rate constants for reactions of phenoxyl radicals in solution have been com-
piled and evaluated from the literatug72 citation$. Rate constants are included for
phenoxyl radicals bearing various substituents, including semiquinone radicals and radi-
cal ions, as well as aroxyl radicals derived from polycyclic aromatic compounds. The
reactions tabulated include self-reactions of the radicals, reactions with other radicals,
reactions with inorganic compounds, and reactions with organic compounds. A subset of
the latter group includes electron transfer reactions for which the rate constants of both
the forward and the reverse reaction have been measured. The radicals were generated by
radiolysis, photolysis, thermolysis, or chemical reactions, and their rate constants were
determined generally by kinetic spectrophotometry or electron spin resonanc200®
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The present compilation, which covers the literature through
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able in a searchable form as part of the NDRL-NIST Solu-complex; the reported rate constants are not given in the
tion Kinetics Database. present tables.

Most of the rate constants tabulated in this compilation One-electron oxidation of phenols is known to take place
have been reported in only one study. In those cases wherauch more slowly with neutral phenols than with the corre-
multiple determinations have been reported in the literaturesponding phenolate ions. Therefore, most electron transfer
the values are listed together, with no attempt to choose equilibrium reactions involving phenols were studied in al-
preferred value or to average the listed values. In all of theskaline solutions, where the phenols are ionized. Certain equi-
cases, the different values appeared to have the same degtdgium studies, however, were carried out in neutral solu-
of validity since they were generally measured by the sam&ons and report very low rate constants for forward or
approach. The standard uncertainties in the listed rate comeverse reactions with phenols: (0> L mol~*s™?). Such re-
stants is generally betweeh10% and=+20%. When the sults are included in Table 9, but the reader is advised to take
uncertainty is larger the values are reported with an approxiinto account that the rapid reaction in one direction is likely
mate sign ). Some rate constants were reported with thrego have a correct rate constant but the rate constant for the
significant figures, which is beyond the expected uncertaintglow reaction in the opposite direction may be in doubt. In
in such measurements; those values are rounded to two siguch cases, the equilibrium constant is also in doubt. This
nificant figures. depends on the lifetime of the radicals involved in the elec-

Rate constants were not reported when the approach takdi®n transfer equilibrium and whether equilibrium is reached
for their measurement was clearly incorrect. This was thdefore the radicals decay to any significant extent.
case in several studies where second-order radical-radical
rate constants were reported from measurements in which the 2. Arrangement of the Tables
solution contained more than one radical. For example, the
decay of semiquinone radicals was followed by pulse radi- Taple 1 summarizes the rate constants for the self-
olysis in ‘aqueous solutions containing the quinone andeactions of phenoxyl and semiquinone radicals. Self-
t-BUOH."* In this case, the semiquinone radicals can decayeactions of radicaléR) are characterized by the formalism:

by self-reaction and also by cross-reaction with the radicals- gjR)/dt=2k/R]? and values of R are tabulated. The radi-
derived from t-BuOH and thus the values reported for thegals are presented in the following order:

self-reactions are in doubt. A similar situation existed in thephenoxy!
measurement of semiquinone decay in the presence @honosubstituted phenoxyl
EtOH'" because the radical derived from EtOH does not re-  supstituents bound through C

duce the quinone rapidly; these results also are not reported. C—H and C—C only, ordered by increasing number
In general, when 2-PrOH or formate ions were used as scav- of carbons

engers in pulse radiolysis experiments, it was assumed that C—N (CN)

the radicals produced from the reactions of these solutes with C-0 (C-OH, C—OR, COOH, CON} COOR,

H" atoms andOH radicals transfer an electron to the quinone COR, CHO

and thus all the primary radicals of water radiolysis are con- C-S

verted into the semiquinone radical and the observed second- C—Halogen(F, ClI, Br, |)

order decay can be ascribed to the self-reaction of the semi-  substituents bound through N (NH NHR, NR,,
quinone radical. In this approach one neglects the small NHCOR, NQ)

amount of beta-hydroxyalkyl radicals formed from 2-PrOH, substituents bound through @R, OOR, not OH
which do not reduce the quinone rapidly. Similarly, when halogengF, Cl, Br, I)

phenoxyl radicals are produced by oxidation of phenols indisubstituted phenoxyl

aqueous solutions containing bromide or azide ions and sattrisubstituted phenoxyl

rated with NO, one assumes complete conversion of pri-tetrasubstituted phenoxyl

mary radicals into phenoxyl radicals, although the smallpentasubstituted phenoxyl

amount of H atoms formed by the radiolysis do not always polycyclic aroxyl

lead to production of phenoxyl. heterocyclic aroxyl
There are other cases of literature data not included in this  chromanoxyl and tocopheroxyl
compilation. For example, in one cafethe rate constants other heterocyclic oxyl

were given only in a graph on a logarithmic scale and it issemiquinonesand hydroxypheno)s

not possible to tabulate the rate constants with a reasonable each of the above groups the same order of substitution
degree of uncertainty. In another cd$¢he rate constant of a and complexity is followed.

reversible reaction in the reverse direction was reported Table 2 summarizes the rate constants for reactions of phe-
along with the reduction potential difference between the twaoxyl radicals with other radicals. Reactions between two
redox pairs; derivation of the rate constant for the forwardradicals, R and R, are characterized by the formalism:
reaction from such data will introduce a large uncertainty—d/R;]/dt=—d[R,]/dt=k[R;][R,] and values ok are tabu-
and thus was not reported. In two ca$&the experimental lated. The table is organized by the type of the other reacting
conditions were not specified and the approach taken wasdical. First, the inorganic:,IO, ", then the organic: carbon
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centered radicals (R peroxyl radicals (R@), phenoxyl AQS
radicals, ascorbate radical, nitroxides, diphenylpicrylhydra-AscH,
zyl (DPPH), other nitrogen and sulfur containing radicals. BQ
Within each type of the other radical, the phenoxyl radicalsBu
are ordered as in Table 1. BuOH
Table 3 summarizes the rate constants for reactions of phé-BuOH
noxyl radicals with inorganic compounds. It is arranged byt-Bu,0O,
the inorganic reactant in alphabetic order of the main eleBV?*
ment of this reactantfollowing the order used in previous
compilations.®~* The inorganic reactants include, in this or- chem.
der: SCN', CIO,”, Co(acac), C/**, Fe ions, Fe com- contg.
plexes, ferrocenes; | N;~, O,, Rh ions, Ru ions, S§3~, CTAB
and VO. Within each inorganic reactant, the phenoxyl radi-CTAC
cals are ordered as in Table 1. detd.
The other tables summarize the rate constants for reacticthKk.
of phenoxyl radicals with organic compounds. They are arDMSO
ranged by groups of reactants, except for reversible electrodopa
transfer reactions, which are presented in the last table. Thdopamine
arrangement is somewhat arbitrary and sometimes is go\BQ
erned by the type of information available for each group ofg,
compounds and an attempt to tabulate the available inform&DTA
tion in a space-saving manner. ESR
Table 4 lists reactions of phenoxyl radicals with hydrocar-estd.
bons, alcohols, olefins, fatty acid esters, in that order, withet
increasing complexity within each group. Table 5 lists reac£tOH
tions with amines, other nitrogen compounds, sulfur com+.p.
pounds. Table 6 lists reactions of phenoxyl radicals with pheformn.
nols; it is arranged by increasing complexity of the reactingAH
phenol: monohydroxybenzenes, dihydroxybenzenes, polyhy-
droxybenzenes, polycyclic phenols, heterocyclic phenolsind
within each group—by increasing complexity and for each]
reacting phenol the phenoxyl radicals are arranged by inK
creasing complexity as in Table 1. Table 7 lists reactions withk
ascorbic acid and derivatives. Table 8 lists reactions wit;
hydroperoxides and peroxides. Table 9 lists electron transfe,
equilibrium reactions where both the forward and the reversgje
reaction rate constants were reported. The first part of thigjeCN
table lists reactions in which phenoxyl or semiquinone radiq\ieOH
cals react as oxidants and the second part lists reactions 2+
which semiquinone radicals react as reductants. This table is
also arranged by increasing complexity of the molecular renaD *
actant and for each reactant by increasing complexity of thg ADH

phenoxyl radical. Np
. L NQ
3. List of Abbreviations and Symbols p.bk.
A frequency factor p.r.
abs. absorption Ph
abstr. abstraction PhCI
ABTS 2,2 -azinobis PhOH
(3-ethylbenzothiazoline-6-sulfonate phot.
Ac acetyl pPK 4
acac acetylacetonate
AcOH acetic acid p.r.
alk. alkaline Pr
An anthracene, substituted anthracene, anthryl PrOH
AQ anthraquinone Pz

anthraquinonesulfonate

ascorbic acid

benzoquinone

butyl

butanol
tert-butyl alcohol

di-tert-butyl peroxide

benzyl viologen (1,1-dibenzyl-

4,4’ -bipyridinium dication

chemical

containing
hexadecyltrimethylammonium bromide
hexadecyltrimethylammonium chloride
determined

decay kinetics

dimethylsulfoxide
3,4-dihydroxyphenylalanine
3,4-dihydroxyphenethylamine
duroquinongtetramethyl-1,4-benzoquinohe
activation energy
ethylenediaminetetraacetate

electron spin resonance

estimated

ethyl

ethanol

flash photolysis

formation

activation enthalpy

ionic strength

indole

joule (4.184 31 cal)

equilibrium constant

rate constant

rate constant of the forward reaction
rate constant of the reverse reaction
methyl

acetonitrile

methanol

methyl viologen (1,1-dimethyl-
4,4’ -bipyridinium dication

nicotinamide adenine dinucleotide
nicotinamide adenine dinucleotide, reduced
naphthalene, substituted naphthalene, naph-
thyl

naphthoquinone

product buildup kinetics

pulse radiolysis

phenyl

chlorobenzene

phenol

photolysis

negative logarithm of the acid dissociation
constant (AH-H,O0=A"+H;0")

pulse radiolysis

propyl

propanol

promethazine
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redn.
rel.
AS
satd.
SDS
s.f.
soln.
TEOA
THF
TMPD
Toc-OH
Trp
Tx-OH

Tyr

P. NETA AND J.

quinone

reduction

relative

activation entropy

saturated

sodium dodecylsulfate

stopped-flow

solution

triethanolamine

tetrahydrofuran

N,N,N’, N’ -tetramethylp-phenylenediamine
tocol, tocopherol

tryptophan

Trolox C (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic agid
tyrosine
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TasLE 1. Self-reactions of phenoxyl radicals ¢F/R— products,— d[ R]/dt=2k[R]?, values of X are tabulated—Continued

Phenoxyl 2k T E,
No. structure or reaction (Lmol~ts™ pH Solvent (K) log 2A (kJ mort) Method Comments Reference
2.4X 10 benzene 323 8.64 38.8 therm. Steady-state ESR signal in 85ROG
deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate.
44 2-tert-Butyt4-methyt6- (3’ -tert-butyl-5 -methyl- 2’ - hydroxyphenyl) methylphenoxyl
2-(t-Bu)-4-Me-6-(3-(t-Bu)-5'- 5x10° benzene 343 therm. Steady-state ESR signal in 85ROG
Me-2"-HOC;H,CH,) deoxygenated soln. contg.
CgH,0- dicyclohexylperoxy dicarbonate.
45 2,6-Di-tert-butyl4-(4'-hydroxy-3',5 - di-tert-butylphenylmethyl) phenoxyl
HOGCsH,(t-Bu),CH,CgH,(t-Bu),-O- 3.1x10° benzene 323 6.48 18.5 therm. Steady-state ESR signal in 85ROG
deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate.
46 2-tert-Butyt4-methyl 6-(2'-methoxy- 3 -tert-butyl-5 - methylphenylmethyl) phenoxyl
MeOG;H,(t-Bu) (Me) CH,CgH,(t-Bu) 5x10° benzene 343 therm. Steady-state ESR signal in 85R0OG
X(Me)-0O- deoxygenated soln. contg.
dicyclohexylperoxy
dicarbonate.
a7 4,6-Di-tert-butyd2- (2" -methoxy- 3,5’ - di-tert-butylphenylethyl) phenoxyl
MeOGC;H,(t-Bu),CH,CH,CgH,(t-Bu),—O- 3.0x10° benzene 323 therm. Steady-state ESR signal in 85R0OG
deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate.
48 2,6-Di-tert-butyl4-(tris(3',5' -di-tert-butyl-4' -hydroxyphenylpropanoyloxy-methyl) ethyloxycarbonylethyl) phenoxyl
(HOGCsH,(t-Bu),CH,CH,COOCH,) 5 5.5X 107 benzene 299 6.98 24 chem. Decay of ESR signal in 85YAR/ROG
CCH,0COCH,CH,C¢Hy(t-Bu),—O- deoxygenated soln. contg.
di-tert-butyl peroxide. Phenoxyl
radical formed by photolysis in the
ESR cavity and the kinetics
followed after termination of
photolysis.
2.4x10° benzene 323 5.89 155 therm. Steady-state ESR signal in 85R0OG
deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate.
49 2,6-Di-tert-buty4-(2',4',6' -trimethyl-3',5'-di(4”-hydroxy-3',5"- di-tert-butylphenylmethyl) ) methylphenoxyl
(HOGsH,(t-Bu),CH,) ,—Me;— 1X 107 benzene 323 7.16 33 therm. Steady-state ESR signal in 85ROG
CsH,CH,CgH,(t-Bu),—O- deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate.
50 2-tert-Butyt6-methyt4-(4'-hydroxy-3' -methyl-5'-tert-butylphenylpropanoylethyloxyethyloxycarbonylethyl) phenoxyl
HOCsH,(t-Bu)(Me)CH,CH,COOCHCH,OCH, 2.4x10° benzene 323 7.63 14 therm. Steady-state ESR signal in 85R0OG
CH,0COCH,CH,CgH,(Me)(t-Bu)-O- deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate
51 2,6-Di-tert-butyl4- (4’ -hydroxy-3',5' - di-tert-butylphenylpropanoylethyloxyethyloxycarbonylethyl) phenoxyl
HOCsH,(t-Bu),CH,CH,COOCH,CH,OCH, 1.8x10° benzene 323 7.06 24 therm. Steady-state ESR signal in 85ROG
CH,OCOCH,CH,CgH,(t-Bu),-O- deoxygenated soln. contg.
dicyclohexylperoxy dicarbonate.
52 2,6-Diphenyl4-(3',5'-diphenyl-4 - hydroxyphenyl) phenoxyl

8T1
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TaBLE 2. Reactions of phenoxyl radicals with other radicals {fR,— products,—d[ R, ]/dt= —d[R,]/dt=k[R;][R,], values ofk are tabulated

Phenoxyt-other radical k T
No. Reaction (Lmol™ts™? pH Solvent (K)  Method Comments Reference
1 GalvinoxyH-lodine atom
Galv-O- +1- 4.0x10° CCly, 298 f.p. D.k. at 432 nmin soln. contg. | 83KHU/TAT
and galvinoxyl radical. E,
=8 kJmoll.
1.2x 10 n-hexane 298 f.p. D.k. at 432 nm in soln. contg. | 83KHU/TAT

and galvinoxyl radical.
2 Phenoxyt Superoxide
CeHsO- + 0, ~ 2.0x10° 9.2 water RT p.r. D.k. at 400-550 nm in,®atd. 93JON/LIN
soln. contg. 0.2 mol L*
HCO,”, 0.01molL! N;,
and 1 mmol ! of the phenol.
87% electron transfer.
3 4-Methylphenoxyt Superoxide
4-CH;CgH,O- +0O,- ~ 1.7x10° 9.2 water RT p.r. D.k. at 400-550 nm in®atd.  93JON/LIN
soln. contg. 0.2 mol C*
HCO,”, 0.01molL! Nj7,
and 1 mmol C! of the phenol.
83% electron transfer.
4 4-tert-Butylphenoxyt Superoxide
4-(t-Bu)GH,O- + O, ~ 7.0x10° 9.2 water RT p.r. D.k. at 400-550 nm in®atd. 93JON/LIN
soln. contg. 0.2 mol &1
HCO,”, 0.01molL'! Nj;,
and 1 mmol L'! of the phenol.
74% electron transfer.

5 4-(2-Amimethyl)phenoxyl (Tyramine phenoxyt)Superoxide
4-(H,NCH,CH,)CgH,O- + O, ~ 1.0x10° 11 water RT p.r. D.k. at 400—410 nm in OODAL/BIA
N,O/O,-satd. soln. contg. azide
and formate. Reaction mainly

via addn.
6 Tyrosyh Superoxide
TyrO- +0O,-~ 1.7x10° 9.5 water RT p.r. D.k. at 407 nm inJ®/O,-satd. 87CUD/JOS
soln. contg. azide and formate.
1.5x10° 9 water RT p.r. D.k. at 405 nm in JO-satd.  93JIN/LEI

soln. contg. azide and formate.
Product analysis suggests
reaction via addn.
7 4-(2-Hydroxyethyl)phenoxyl (Tyrosol phenoxyt)Superoxide
4-(HOCH,CH,)CgH,40- + 0O, 2.3x10° 11 water RT p.r. D.k. at 400—410 nm in O0ODAL/BIA
N,0O/O,-satd. soln. contg. azide
and formate. Reaction mainly
via addn.
8 4-Cyanophenoxyt Superoxide
4-NCGH,O- +0,- ~ 2.1x10° 9.2 water RT p.r. D.k. at 400—-550 nm in,®atd.  93JON/LIN
soln. contg. 0.2 mol L?
HCO,”, 0.01molL! Nj7,
and 1 mmol -! of the phenol.
92% electron transfer.
4.5x10° 11 water RT p.r. D.k. at 436 nm inj®/O,-satd. 00DAL/BIA
soln. contg. azide and formate.
Reaction proceeds mainly via
addition.
9 4-Aminophenoxyt Superoxide
4-H,NCgH,O- +0O,- ~ 9.7x 10 9.2 water RT p.r. D.k. at 400—-550 nm in,®atd.  93JON/LIN
soln. contg. 0.2 mol L*
HCO,”, 0.01molL! N;,
and 1 mmol =! of the phenol.
60% electron transfer at pH 7.
10 4-Methoxyphenoxyt Superoxide
4-CH;0CH,O- + 0Oy~ 8.4x10° 9.2 water RT p.r. D.k. at 400-550 nm iny®atd. 93JON/LIN
soln. contg. 0.2 mol L*
HCO,”, 0.01molL! N;,
and 1 mmol L'! of the phenol.
56% electron transfer.
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

No.

Phenoxyt- other radical
Reaction

k
(Lmol~ts™h

pH

Solvent

T
(K)

Method

Comments Reference

11

12

13

14

15

16

17

18

19

4-Fluorophenoxyt Superoxide
4-FGH,0- +0,-~

2-Methoxy-4-nethylphenoxyl Superoxide

2-(CHy0)-4-(CHy) CgHz0- + Oy

2,4,6-Trimethylphenoxyt Superoxide
2,46-(CHg)3CgH,0- + 0O, ~

2.9x10°

1.1x10°

1.4x10°

1.2x10°

1.2x10°

4-Carboxy-2,6-dimethoxyphenoxyBSuperoxide

4-(C0O,7)-2,6-(CH;0),C4H,0- + 0O, ~

1.2x10°

4-tert-Butyl-2,6-dimethoxyphenoxylSuperoxide

4-(t-Bu)-2,6-(CH0),CeH,0- +0,-

3,5-Diiodotyrosyt Superoxide
3,5-1,-Tyr0O3,5-L-TyrO- + O, ~

2,4,6-Trichlorophenoxyt Superoxide
2,4,6-CECgH,0- +0O,- ~

2,4,6-Tribromophenoxy Superoxide
2,4,6-BgCsH,0- +0,- ~

2,4,6-Triiodophenoxyt Superoxide
2,4,6-kCgH,0- +0O,-

3.0x10°

6.5x 10°
5% 10°

1.6x10°

1.2x10°

1.1x10°

9.2

11

9.2

11

9.2

9.2

9.2

7.4
12

9.2

9.2

9.2

water

water

water

water

water

water

water

water

water

water

water

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

p.r.

D.k. at 400-550 nm iny®atd. 93JON/LIN
soln. contg. 0.2 mol C*
HCO,”, 0.01molL! N7,
and 1mmol ! of the phenol.
91% electron transfer.

D.k. at 400—420 nm in
N,O/O,-satd. soln. contg. azide
and formate. Reaction proceeds
mainly via addn.

D.k. at 400-550 nm in®atd. 93JON/LIN
soln. contg. 0.2 mol L*

HCO,”, 0.01molL! N;~,
and 1 mmol C! of the phenol.
30% electron transfer.

OODAL/BIA

D.k. at 400—420 nm in
N,O/O,-satd. soln. contg. azide
and formate. Reaction proceeds
mainly via addn.

D.k. at 400—-550 nm in®atd. 93JON/LIN
soln. contg. 0.2 mol L*

HCO,”, 0.01molL'! N3~
and 1 mmol -! of the phenol.
40% electron transfer.

O00DAL/BIA

D.k. at 400-550 nm in,®@atd. 93JON/LIN
soln. contg. 0.2 mol C*
HCO,”, 0.01molL? N,
and 1 mmol =* of the phenol.
60% electron transfer.

D.k. at 400-550 nm in®atd. 93JON/LIN
soln. contg. 0.2 mol L*
HCO,”, 0.01molL! N;,
and 1 mmol ! of the phenol.
50% electron transfer.

D.k. at 350 nm in J)O-satd. = 96DAS
soln. contg. N~ and HO,. k
similar in the absence of azide.

k reported for reaction of
diiodotyrosyl with G are
probably in error and are due to
reaction with superoxide.

D.k. at 400-550 nm in,®@atd. 93JON/LIN
soln. contg. 0.2 mol L*
HCO,”, 0.01molL'! N7,
and 1 mmol _! of the phenol.
94% electron transfer.

D.k. at 400-550 nm in,®atd. 93JON/LIN
soln. contg. 0.2 mol L!
HCO,”, 0.01molL'! N;,
and 1 mmol ! of the phenol.
88% electron transfer.

D.k. at 400-550 nm in®atd. 93JON/LIN
soln. contg. 0.2 mol C*
HCO,”, 0.01molL! N7,
and 1 mmol C! of the phenol.
75% electron transfer.
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

Phenoxyt- other radical k T
No. Reaction (Lmol™*s™?) pH Solvent (K) Method Comments Reference
20 Pyrogallol radical Superoxide
1,2,3-GH3(OH)(O7)0- +0,- ~ 1.5x10° 6.7 water RT p.r. D.k. at 300 nm in J®-satd. 88DEE/PAR
soln. contg. bromide. Reaction
probably forms
hydroxy-o-quinone.
21 n-Propyl gallate radical Superoxide
3,45-(0OH) (O )CsH,CO,CaH7+ O, 1.6x10° 6.7 water RT p.r. D.k. in BO-satd. soln. contg. 88DEE/PAR
bromide. Reaction probably
forms the hydroxy-o-quinone
of propyl gallate.
22 Trolox phenoxyl radicat Superoxide
TXO-+0,- 4.5x10° 7 water RT p.r. D.k. at 440 nm in soln. cont9CAD/MER
0.5mol L't HCO, ™,
0.05mol Lt Br~,
1 mmol L™ Trolox, satd. with
02 or Nzo
5.5x 108 9.2 water RT p.r. D.k. at 400-550 nm in,®atd. 93JON/LIN
soln. contg. 0.2 mol C*
HCO,”, 0.01molL! N7,
and 1 mmol C! of the phenol.
11% electron transfer.
23 a-Tocopheroxyt Superoxide
a-Toc-O- + 0Oy~ ~10° MeOH RT f.p. D.k. at 430 nm. Electron 91BIS/PAR
transfer.
24 2,4,6-Tri(tert-butyl) phenoxyt tert-Butyl
2,46-(t-Bu)3CsH,0- + (CHz)5C- 2x10° n-heptane Kinetic ESRotating sectorin  89RUE/FIS
soln. contg. di-t-butyl peroxide
and di-t-butylketone.
25 2,6-Di(tert-buty)-4-methylghenoxyl
+1-Hydroxyethyl2,66-Bu),-4-(CHz) CgH,0- ~3x10° 1,2-epoxybutane photo.  Kinetic ESRrotating sectorin  89RUE/FIS
+ CH3CH- (OH) /EtOH 1,2-epoxybutane soln. contg.
6.5 mol L™ EtOH and
2mol L™! di-t-butyl peroxide.
k estd. from data in paper.
26 2,6-Di(tert-butyl) phenoxyt 2-Hydroxy-2-metlylethyl
2,6-(t-Bu),CgH30- + (CH,3),C- OH 9.0x 108 2-PrOH 275 photo. Kinetic ESRotating sectorin  88RUE/FIS
soln. contg. di-t-butyl peroxide.
E,=19.8 kImol?, logA
logA=12.7.
27 4-Methylphenoxyt 2-Hydroxy-2,2-dimethylethyl
4-CH;C¢H,O- + HOC(CH;),CH, - 5.6x 10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™* t-BuOH,
0.01mol L't Ny, and
1 mmol L™ of the phenol.
28 4-tert-Butylphenoxyt 2-Hydroxy-2,2-dimethylethyl
4-(t-Bu)GH,O- + HOC(CH;),CH,- 6.0x 10° 9.2 water RT p.r. D.k. at 400-550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™ ! t-BuOH
,0.01mol L't N;~, and
1 mmol L™ of the phenol.
29 4-Cyanophenoxyt 2-Hydroxy-2,2-dimethylethyl
4-NCG;H4O- + HOC(CH;),CH,- 1.0x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™! t-BuOH,
0.01 mol L' N;~, and
1 mmol L™* of the phenol.
30 4-Aminophenoxyt 2-Hydroxy-2,2-dimethylethyl
4-H,NCgH,0- + HOC(CH;) ,CH, - 3.9x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

Phenoxyt- other radical k T
No. Reaction (Lmol™*s™?) pH Solvent (K) Method Comments Reference
31 4-Methoxyphenoxyt 2-Hydroxy-2,2-dimethylethyl
4-CH;0C¢H,O- + HOC(CH;),CH,- 5.0x 10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg. 1
mol L™! t-BuOH,
0.01mol L't Ny, and
1 mmol L™ of the phenol.
32 2-Methoxy-4-nethylphenoxyt 2-Hydroxy-2,2-dimethylethyl
2-CH;0-4-CH;C4H350- + HOC(CH;) ,CH, - 3.3x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™! t-BuOH,
0.01 mol L' N;~, and
1 mmol L™ of the phenol.
33 2,4,6-Trimethylphenoxyt 2-Hydroxy-2,2-dimethylethyl
2,46-(CHg)3CgH,0- + HOC(CH;),CH,- 4.3x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™ ! t-BuOH,
0.01 molL'* N;~, and
1 mmol L™? of the phenol.
34 4-Carboxy-2,6-dimethoxyphenoxyP - Hydroxy- 2,2-dimethylethyl
4-(CO,7)-2,6-(CH;0),CsH,0- 2.5x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
+HOC(CH;),CH,- N,O-satd. soln. contg.
1 mol L™* t-BuOH,
0.01 mol L' N;~, and
1 mmol L™ of the phenol.
35 2,4,6-Trichlorophenoxyt 2-Hydroxy-2,2-dimethylethyl
2,4,6-CLCgH,0O- + HOC(CH;),CH, - 5.2x 108 9.2 water RT p.r. D.k. at 400—-550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™! t-BuOH,
0.01mol L't N3, and
1 mmol L™ of the phenol.
36 2,4,6-Tribromophenoxyl 2-Hydroxy-2,2-dimethylethyl
2,4,6-BgCsH,0- + HOC(CH;) ,CH,- 5.6x 108 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg. 1
mol L™ ! t-BuOH,
0.01 mol L' N;~, and
1 mmol L™ of the phenol.
37 2,4,6-Triiodophenoxyt 2-Hydroxy-2,2-dimethylethyl
2,4,6-LC¢H,0- + HOC(CH;),CH,- 1.5x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™! t-BuOH,
0.01mol L't Ny, and
1 mmol L™ of the phenol.
38 Trolox phenoxyl radicat 2-Hydroxy-2,2-dimethylethyl
TxO- +HOC(CH;),CH,- 1.5x10° 9.2 water RT p.r. D.k. at 400—550 nm in 93JON/LIN
N,O-satd. soln. contg.
1 mol L™ ! t-BuOH,
0.01mol L't N;~, and
1 mmol L™ of the phenol.
39 4-(2-Hydroxyethyl) phenoxyt- Methylperoxyl
4-(HOCH,CH,) CgH,O- + CH30,- 1.1x10° 11 water RT p.r. D.k. at 400410 nm in O00DAL/BIA
N,O/O,-satd. soln. contg. azide
and dimethyl sulfoxide.
40 4-Methylphenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
4-CH;C¢H,0O- + HOC(CH;),CH,0,- 8.2x10° 9.2 water RT p.r. D.k. at 400-550 nm in soln93JON/LIN
contg. 1 mol L'* t-BuOH,
0.01mol L't N;~, and
1mmolL™% of the phenol,
satd. with NO/O, .
41 4-tert-Butylphenoxyt 2-Hydroxy- 2,2-dimethylethylperoxyl
4-(t-Bu) GH,0- + HOC(CH;),CH,0,- 6.0x 10 9.2 water RT p.r. D.k. at 400-550 nm in soln93JON/LIN

contg. 1 mol L t-BuOH,
0.01 mol L' N;~, and

1 mmol L™? of the
phenol, satd. with NO/O, .
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

Phenoxyt- other radical k T
No. Reaction (Lmol™*s™?) pH Solvent (K) Method Comments Reference
42 4-(2-Hydroxyethyl) phenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
4-(HOCH,CH,)CgH,O- 8.9x 108 11 water RT p.r. D.k. at 400-410 nm in O0ODAL/BIA
+HOC(CH;),CH,0,- N,0O/O,-satd. soln. contg. azide
and t-BuOH.

43 4-Cyanophenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
4-NCGH,40- + HOC(CH;) ,CH,0,- 2.0x10° 9.2 water RT p.r. D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol L' t-BuOH,
0.01 molL'* N;~, and
1 mmol L™ of the phenol,
satd. with NO/O, .
44 4-Aminophenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
4-H,NCzH,0- + HOC(CH;) ,CH,0,- 2.5x 10 9.2 water RT p.r.  D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol L t-BuOH,
0.01 mol L't N;~, and
1 mmol L™ of the phenoal,
satd. with NO/O, .
45 4-Methoxyphenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
4-CH;OC4H,0- + HOC(CH;) ,CH,O,- 8.8x 108 9.2 water RT p.r.  D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol L t-BuOH,
0.01mol L't N, and
1 mmol L™* of the phenol,
satd. with NO/O, .
46 2-Methoxy-4-nethylphenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
2-CH3;0-4-CH;CgH30- 4.1x10° 9.2 water RT p.r. D.k. at 400—-550 nm in soln. 93JON/LIN
+HOC(CH;),CH,0,- contg. 1 mol L' t-BuOH,
0.01mol L't Ny, and
1 mmol L™* of the phenol,
satd. with NO/O, .
a7 2,4,6-Trimethylphenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
2,46-(CHg)3CsH,0- + HOC(CH;) ,CH,0, - 4.8x 108 9.2 water RT p.r. D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol L t-BuOH,
0.01 mol L't N;~, and
1 mmol L™* of the phenol,
satd. with NO/O, .
48 4-Carboxy-2,6-dimethoxyphenoxyPR - Hydroxy- 2,2-dimethylethylperoxyl
4-(C0O,7)-2,6-(CH0),CsH,0- 1x10° 9.2 water RT p.r. D.k. at 400-550 nm in soln. 93JON/LIN
+HOC(CH;),CH,0,- contg. 1 mol L' t-BuOH,
0.01 mol L't N;~, and
1 mmol L™ of the phenol,
satd. with NO/O, .
49 2,4,6-Trichlorophenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
2,4,6-CLCgH,0- + HOC(CH;) ,CH,0,- 8.8x 108 9.2 water RT p.r.  D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol ! t-BuOH,
0.01 mol L' N;~, and
1 mmol L™ of the phenoal,
satd. with NO/O, .
50 2,4,6-Tribromophenoxy 2-Hydroxy-2,2-dimethylethylperoxyl
2,4,6-BrCeH,0- + HOC(CH;),CH,0,- 9.3x 10 9.2 water RT p.r. D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol T t-BuOH,
0.01mol L't N3, and
1 mmol L™* of the phenal,
satd. with NO/O, .
51 2,4,6-Triiodophenoxyt 2-Hydroxy-2,2-dimethylethylperoxyl
2,4,6-5C¢H,0- + HOC(CH;),CH,0,- 1.0x10° 9.2 water RT p.r. D.k. at 400—-550 nm in soln. 93JON/LIN
contg. 1 mol T t-BuOH,
0.01 mol " N;~, and
1 mmol L™ of the phenol,
satd. with NO/O, .
52 Trolox phenoxyl radicat 2-Hydroxy-2,2-dimethylethylperoxyl
TxO- +HOC(CH;),CH,O,- 1.6x10° 9.2 water RT p.r. D.k. at 400-550 nm in soln. 93JON/LIN
contg. 1 mol L t-BuOH,
0.01 molL'* N;~, and
1 mmol L™ Trolox, satd. with
N,O/O,.
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

Phenoxyt- other radical k T
No. Reaction (Lmol™*s™?) pH Solvent (K) Method Comments Reference

53 2,4,6-Tri-t-butylphenoxyt Cyclohexylperoxyl
2,46-(t-Bu);CgH,0- +c-CgH1,00- 9.9x10° cyclohexane 293 f.p. D.k. at 400 nm in soln. contg89NIK/SAF
the phenol and oxygen in
cyclohexane. Similak for the
mixture of peroxyl radicals
formed in n-hexane and a 30%
lower value in tridecane.
54 a-Tocopheroxy# 2-Cyano-2,4-dimethylbutylperoxyl
a-Toc-O- +(CHz),CHCH,C(CH;) (CN) OO ~4x10° PhCI 318 Therm. Radicals generated by reacti®BBOW/ING
of 2,2'-azobi$2,4-
dimethylvaleronitrilg.
Monitored absorbance at 424
nm vs 440 nm.
55 2,4,6-Tri-t-butylphenoxyt Cumylperoxyl
2,46-(t-Bu);CsH,0- + PhCMgOO- 2x10° benzene 303 chem. Decay of ESR signal of the 73GRI/DEN
phenoxyl radical in
deoxygenated soln.
1.1x10° cyclohexane 293 f.p. D.k. at 625 nm in deoxygenat&¥ VAR/SAF
soln. contg.
tetraphenylhydrazine and
cumene hydroperoxide.
56 2,2,5,7,8-Pentamethylchroman-6 - oxy,6- di-tert-butyl-4-methylphenoxyl
PMC-O- +2,6-(t-Bu),-4-MeGH,0- 1.8x10° benzene 323 therm. Steady-state ESR signal in 87ROG/KRA
deoxygenated soln. contg. the
phenol and di-tert-butyl
hyponitrite.
57 Kaempferol semiquinone anigériscorbate radical anion
Kaempferol-O +Asc: ~ 3.4x10° 8.5 water RT p.r. Decay and formn. kinetics @5BOR/MIC
370 nm and 460—-590 nm in
N,O-satd. soln. contg.
0.01 mol L ! azide. Electron
transfer.
58 Luteolin semiquinone anianAscorbate radical anion
Luteolin-O- +Asc- ~ 2.0x10° 8.5 water RT p.r. Decay and formn. kinetics @5BOR/MIC
370 nm and 460-590 nm in
N,O-satd. soln. contg.
0.01 mol L azide. Electron
transfer.
59 Fisetin semiquinone anierAscorbate radical anion
Fisetin-O +Asc- ~ 7.1x10 8.5 water RT p.r. Decay and formation kinetics @BOR/MIC
370 nm and 460-590 nm in
N,O-satd. soln. contg.
0.01 mol L azide. Electron
transfer.
60 Quercetin semiquinoreAscorbate radical anion
Quercetin-O+Asc- ~ 1.5x10 8.5 water RT p.r. Decay and formn. kinetics @5BOR/MIC
370 nm and 460-590 nm in
N,O-satd. soln. contg.
0.01 mol L azide. Electron
transfer.
61 Rutin semiquinone anianAscorbate radical anion
Rutin-O- +Asc- ~ 3.5x 10 8.5 water RT p.r. Decay and formn. kinetics @35BOR/MIC
370 nm and 460-590 nm in
N,O-satd. soln. contg.
0.01mol L'! azide. Electron
transfer.

62 Dihydroquercetin semiquinone anibscorbate radical anion
Dihydroquercetin-O+ Asc- ~ 4.7x10 8.5 water RT p.r. Decay and formn. kinetics @5BOR/MIC
367 nm in NO-satd. soln.
contg. 0.01 mol C?! azide.
Electron transfer.
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

Phenoxyt- other radical k T
No. Reaction (Lmol™*s™?) pH Solvent (K) Method Comments Reference
63 9,10-Anthrasemiquinone-2,6-disulfonate ani@h (2-Bronpethyl)-2,2,6,6-tetramethyl- 1- piperidinyloxyl ¢RO-)
2,6-(SQ7),-9,10-An(O)O- +R,NO- 1.9x10° water/ RT f.p. D.k. at 500 nm in deoxygenate1TAT/KHU
—2,6-(SQ7),-9,10-An(0O)+ R,NO™ n-PrOH n-PrOH/waten(2/1).
64 9,10-Anthrasemiquinon2-sulfonate anioft 4-Hydroxy-2,2,6,6-tetramethyl- 1-piperidinyloxyl radical {fRO-)
2-(SG;7)-9,10-An(0O)O- + R,NO- 4.0 10° water/ RT f.p. D.k. at 500 nm in deoxygenated1TAT/KHU
—2-(S0;7)-9,10-An(0O) + R,NO™ n-PrOH soln. contg. 20% n-PrOHE,
=24.7 kImol'!, logA=7.5.
65 9,10-Anthrasemiquinone- 2,6-disulfonate ani@h Hydroxy-2,2,6,6-tetramethyl- 1 - piperidinyloxyl radicalfRO-)
2,6-(SQ7)»-9,10-An(0O)O- + R,NO- 9.5x 107 water/ RT f.p. D.k. at 500 nm in deoxygenate@1TAT/KHU
—2,6-(SQ),-9,10-An(0O)+ R,NO™ n-PrOH soln. contg. 20% n-PrOHE,
=28.0 kImot?, logA=7.7.
66 9,10-Anthrasemiquinone-2,6-disulfonate ari@y?2,4,5,5-Pentamethyl-1-imidazolinylox®,NO- )
2,6-(SQ7)»-9,10-An(0)O- + R,NO- 4.4x 10 water/ RT f.p. D.k. at 500 nm in deoxygenate1TAT/KHU
—2,6-(SQ7),-9,10-An(O)+ R,NO™ n-PrOH soln. contg. 20% n-PrOH.
67 9,10-Anthrasemiquinone-2,6-disulfonate anidh2,5-Trimethyl-5-phenyll -imidazolinyloxyl radical (RNO-)
2,6-(SQ7),-9,10-An(O )O- +R,NO- — 1.5x10* water/n- RT f.p. D.k. at 500 nm in deoxygenate81TAT/KHU
soln. contg.
2,6-(SQ7)»-9,10-An(O)+R,NO™ ProH 20% n-PrOH.
68 9,10-Anthrasemiquinor2- sulfonate aniot 2,2,5- Trimethyl5-phenyl- 3-oxel-imidazolinyloxyl radical (RNO-)
2-(SG;7)-9,10-An(0)0O- + R,NO- 4.5x 10 water/ RT f.p. D.k. at 500 nm in deoxygenate1TAT/KHU
—2-(S0;7)-9,10-An(0O)+ R,NO™ n-PrOH soln. contg. 20% n-PrOH.
69 Durosemiquinone anian(RArNO-)
(o]
N
|
o
Cs(CH3)4(0O7)0O- + RArNO- 1.2x10 water/ RT f.p. D.k. at 440 nm in deoxygenated1TAT/KHU
— Cg(CH3) 4(0),+RAINO™ n-PrOH soln. contg. 20% n-PrOH.
70 2-Methyl-1,4-naphthosemiquinone anio(RArNO-)
(o]
N
|
o
2-(CHg)-1,4-Np(O)O- 2.0x10° water/ RT f.p. D.k. at 390 nm in deoxygenate1TAT/KHU
+RArNO: —2-(CHs;)-1,4-Np(O), n-PrOH soln. contg. 20% n-PrOH.
+RArNO™
71 9,10-Anthrasemiquinon@- sulfonate anioft (RArNO-)
(o]
N
I
o
2-(S0G;7)-9,10-An(0)O- + RArNO- 2.6x10° water/  RT f.p. D.k. at 500 nm in deoxygenated@1TAT/KHU
—2-(S0;7)-9,10-An(0O),+ RArNO™ n-PrOH soln. contg. 20% n-PrOHE,
=9.6 kJmor'!, logA=10.1.
72 9,10-Anthrasemiquinone- 2,6-disulfonate arigiRArNO-)

o
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TaBLE 2. Reactions of phenoxyl radicals with other radicals{R,— products,— d[ R; ]/dt= — d[R,]/dt=k[ R, ][ R,], values ofk are tabulated—Continued

Phenoxyt- other radical k T
No. Reaction (Lmol™*s™?) pH Solvent (K) Method Comments Reference
2,6-(SQ7),-9,10-An(0O)O- +RAINO- 1.6x10° water/  RT f.p. D.k. at 500 nm in deoxygenated@1TAT/KHU
—2,6-(SQ7),-9,10-An(O),+ RArNO™ n-PrOH soln. contg. 20% n-PrOHE,

=17.6 kImot ! logA=11.2.
73 2,6-Di-tert-butyl4-isopropylphenoxyt 2,2-Diphenyl- 1-picrylhydrazyl

2,6-(t-Bu),-4-(i-Pr)GH,O- + DPPH 0.7 benzene 293 Chem. Kinetic ESR in deaerated soln67AYS/RUS
1.3 313 contg. DPPH radicals and the
2.5 333 phenol.E,=26 kJ mol %,
logA=4.5.
74 Durosemiquinone anienTriphenylverdazyl
Cs(CH3)4(07)0O- + TPV-N: 5.9x10° water/ RT f.p. D.k. at 500 nm in deoxygenate1TAT/KHU
—Cg(CHs3)4(0),+TPV-N" n-PrOH soln. contg. 20% n-PrOH.
75 9,10-Anthrasemiquinon2-sulfonate anioft Triphenylverdazyl
2-(SG;7)-9,10-An(0)O- + TPV-N- 1.5x10 water/ RT f.p. D.k. at 500 nm in deoxygenated1TAT/KHU
—2-(S0;7)-9,10-An(O) + TPV-N" n-PrOH soln. contg. 20% n-PrOH.
76 9,10-Anthrasemiquinone- 2,6-disulfonate anidmiphenylverdazyl
2,6-(SQ7),-9,10-An(0O)O- TPV-N- 3.8x 10 water/ RT f.p. D.k. at 500 nm in deoxygenated@1TAT/KHU
—2,6-(SQ7),-9,10-An(O)+ TPV-N" n-PrOH soln. contg. 20% n-PrOH.
77 2,2,5,7,8-Pentamethylchroman-6 - oxyihydrolipoic acid disulfide anion radical
HPMC. +LS,-~ 2.2x10° 8.5 water RT p.r. Decay and formn. kinetics i94BOR/MIC

soln. contg. MeCN and N.
Electron transfer.
78 Trolox phenoxyl radicat Dihydrolipoic acid disulfide anion radical
TxO- +LS, -~ 4.4x10° 8.5 water RT p.r. D.k. and p.b.k. in soln. contg4BOR/MIC
MeCN and azide. Derived from
fitting to a complex
mechanism. Electron transfer.
79 2,2,5,7,8-Pentamethylchroman- 6 - oxglutathione disulfide radical anion
HPMC. + GSSG ~ 2.8x10%° 8.0— water RT p.r. D.k. and p.b.k. in soln. contg94BOR/MIC
8.5 MeCN and azide. Derived from
fitting to a complex
mechanism. Electron transfer.
80 Trolox phenoxyl radicat glutathione disulfide radical anion
TxO- +GSSG ~ 1.5x10° 8.0— water RT p.r. D.k. and p.b.k. in soln. contg94BOR/MIC
8.5 MeCN and azide. Derived from
fitting to a complex
mechanism. Electron transfer.
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsaqueous solution at room temperature, except where noted otherwise

Phenoxyl Ke Ky
No. Reaction (Lmol~ts™? (Lmol™*s™}) pH | Method Comments Reference
1  4-Nitrophenoxyl
4-O,NC4H,0- +2 SCN° 52x10° (L mol 2s™%)  1.4x10° 11-12 0.5 p.r. D.k. at 500 nm in 90LIN/SHE
=4-0,NC4H,O +(SCN),- ~ N,O-satd. soln.
2 Phenoxyl
CgHsO- + ClO,” = C4HsO ™ + CIO,- 6.3x 10" 1.6x 10 13 p.r. P.b.k.at 405 nmin  88MERI/LIN
N,O-satd. soln.
1.3x10° 3.5x10° 11-12 1.0 pur. Kinetics at 402 nm in 90LIN/SHE
N,O-satd. soln.
3 4-Methylphenoxyl
4-CH;CgH,O- +CIO, ™ 2x10* 2.4x10°  11-12 1.0 pr. Kinetics at 412 nm in 90LIN/SHE
=4-CH;CgH,0O™ +CIO,- N,O-satd. soln.
4 4-Acetylphenoxyl
4-CHy,COG,H,0- +CIO,~ 1.2x107 1.4x10°  11-12 1.0 pr. Kinetics at 445 nm in 90LIN/SHE
=4-CH;COGH,0™ +CIO,- N,O-satd. soln.
5  4-Fluorophenoxyl
4-FC4H,0- + ClO,”=4-FGH,0™ +CIO,- 7x10* 51x10° 11-12 1.0 p.r. Kinetics at 396 nm in 90LIN/SHE

N,O-satd. soln.
6  4-Chlorophenoxyl
4-CIC¢H,0- +CIO,” 24-CICsH,0™ + CIO,- 9x10* 2.5x10° 11-12 0.2 p.r. Kinetics at 420 nm in 90LIN/SHE
N,O-satd. soln.
7  4-Bromophenoxyl
4-BrCsH,0- +CIO,” =4-BrGH,O0™ + CIO,- 1.8x10° 1.7x10° 11-12 0.2 pr. Kinetics at 430 nm in 90LIN/SHE
N,O-satd. soln.
8  4-lodophenoxyl
4-1CgH,O- +CIO,  =4-1CsH,O0™ + CIO,- 2.8xX10° 3.5x10° 11-12 0.2p.r. Kinetics at 500 nm in  90LIN/SHE
1.9x10° 2.8x 10 1.0 N,O-satd. soln.
9  Galvinoxyl
Galv-O- + Co(acac)= Galv-OH+ Co(lll) 11 f.p. D.k. at 432 nm in 79VOE/KHU
deoxygenated n-PrOH
soln. contg. the phenol
and RuC} at 333 K.
logA=12.5, Ea
Ea=79.5 k mot-1.
10 1,2-Benzosemiquinone
1,2-GH4(OH)O- + CU?* — complex 5% 108 2.0 f.p. D.k. at 350 nm in 78KHU/KUZ
deoxygenated soln.
Complex formed decays
by a second order
reaction with X=1.6
X10f Lmol ts71,
11 1,3-Benzosemiquinone
1,3-GH4(OH) O- + C?* — complex 3.0x 10 2.0 f.p. D.k. at 420 nm in 78KHU/KUZ
deoxygenated soln.
Complex formed decays
by a first order reaction
with k=3.0x10°s ! to
form Cu".
12 1,4-Benzosemiquinone anion
1,4-GH,(07)0- + CU?* — complex 6x 10° 7.0 f.p. D.k. at 425 nm in 78KHU/KUZ
deoxygenated soln.
Complex formed decays
by a second order
reaction with X=1.6
X10° Lmolts™ 2.
13 5-Methyl-1,3-benzosemiquinone
5-(CH,)-1,3-GH3(OH)O- + C/?* — complex 3.0x 10’ 2.0 f.p. D.k. at 450 nm in 78KHU/KUZ
deoxygenated soln.
Complex formed decays
by a first order reaction
with k=3.0x10°s ! to
form Cu*.
14 1,2-Naphthosemiquinone
1,2-Np(OH)O + C?" — complex 3.2x10° 2.0 f.p. D.k. at 400 nm in 78KHU/KUZ
deoxygenated soln.
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference
15  9,10-Anthrasemiquinone-2,6-disulfonate anion
2,6-(SQ7),-9,10-An(0")O- + C2* 1.0x10° 7.0 fp.  D.k. at 400 nmin 78KHU/KUZ
—complex deoxygenated soln.
16 1,4-Benzosemiquinone
1,4-GH,(OH)O- + F&* +H* ~1.5X10° 0 fp.  D.k. at 415 nm at 293 K 75KUZ/DAV
—1,4-GHy(OH),+ FE* in deoxygenated soln.
contg. 10% 2-PrOH.
Observed decay includes
radical—radical
reactionsk derived
from fitting to both
reactions.
17 1,4-Benzosemiquinone
1,4-GH,(OH)O- +Fe¥* ~7x10° 0 fp.  D.k. at 415 nm at 293 K 75KUZ/DAV
—1,4-GHy(0),+ FET +H* in deoxygenated soln.
contg. 10% 2-PrOH.
Observed decay includes
radical—radical
reactionsk derived
from fitting to both
reactions.
18 1,4-Benzosemiquinone anion
1,4-GH,(0O7)O- +F& " +2H" 4.3x10° 4.6 fp.  D.k. at 425 nmin 75KUZ/DAV
—1,4-GHy(OH),+ Feét deoxygenated soln.
contg. 10% 2-PrOH at
293 K. AH
AH=15kImokr1, AS
=—-88JK mol .
19 Phenoxyl
CgHsO- +Fe(CN)*~ 1x10° p.I. 02JON/LIN
20  4-Methoxyphenoxyl
4-CH;0CH,O- + Fe(CN)*~ 1.1x10° 2.8x10* 135 p.r.  D.k. at 420 nmin 90JOV/STE
= 4-CH;OC;H,O + Fe(CN)®~ N,O-satd. soln. contg.
0.9 mol L™?! ethylene
glycol.
21 3,4-Dimethoxyphenoxyl
3,4-(CH;0),CsH30- + Fe(CN)*~ 6.5x 10° 2.7x 10 13.5 p..  D.k. at 430 nmin 91JOV/TOS
=2[3,4-(CH;0),CsH;0™ + Fe(CN)*~ N,O-satd. soln.
22 3,4-MethylenedioxyphenoxyBesamoxyl
Sesamol-O+ Fe(CN)*~ 8.2x10° 2.4x10° 13.5 p.r.  Dk. at 435 nmin 91JOV/TOS
= Sesamol-O+ Fe(CN)®~ N,O-satd. soln.
23  Tryptophan-5-oxyl
5-Trp-O- + Fe(CN)*~ 2.7x10* 1.6x 10° 13.5 p.r.  P.b.k. in BO-satd. soln. 90JOV/STE
=5-Trp-O + Fe(CN)®~ contg. 0.1 mol !
azide.
2.8x10* 2.1x10° 135 fp. Pbk 90JOV/STE
2.8x10° 2.5x10* 9.1 p.r.  Dk. in NO-satd. soln. 90JOV/STE
contg. 0.1 mol C*
thiocyanate.
24 Tryptamine-5-oxyl
5-(0-)-Tryptaminet Fe(CN)*~ 1x10° 5.9x10° 135 fp. Pbk 90JOV/STE
=5-(0")-Tryptaminer Fe(CN)®~
25  Galvinoxyl(2,6-di-tert-butyle-(3,5-di-tert-butyl-4-oxo0-2,5-cyclohexadien-1-ylidge tolyloxyl)
Galv-O- + Fe(acac)— Galv-OH+ Fe(lll) 6.0 f.p. D.k. at 432 nm in 79VOE/KHU
deoxygenated n-PrOH
soln. contg. the phenol
and RuC} at 333 K.
logA=9.1, E,
=51.9kJmol*.
26 Mitomycin C semiquinone anion
Mito(O~)O- + Fe(Ill)EDTA 9.0x 1¢° 7.0 p.r.  D.k. at510 nmin 85BUT/HOE

—Mito(0),+ Fe(Il)EDTA

soln. contg. formate.
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference
27  Adriamycin semiquinone anion
Adria(0™)O- +Fe(lll)EDTA 2.8x10° 7.0 p.r.  D.k. at 720 nmin 85BUT/HOE
—Adria(O),+ Fe(ll)EDTA soln. contg. formate.
28 Mitomycin C semiquinone anion
Mito(O~)O- + Fe(Ill)DETAPAC 2.4x10 7.0 p..  D.k. at510 nmin 85BUT/HOE
— Mito(O),+ Fe(Il)DETAPAC soln. contg. formate.
(diethylenetriaminepentaacetate
29  Adriamycin semiquinone anion
Adria(O™)O- + Fe(lIl) DETAPAC 7.0x 108 7.0 p.r.  D.k. at 720 nmin 85BUT/HOE
— Adria(O),+ Fe(Il)DETAPAC soln. contg. formate.
30 Mitomycin C semiquinone anion
Mito(O ™) O- + Fe(lll)desferrioxamine <6x10 7.0 p.r. D.k. at 510 nm in 85BUT/HOE
— Mito(O),+ Fe(ll)desferrioxamine soln. contg. formate.
31  Adriamycin semiquinone anion
Adria(O™)O- + Fe(lll)desferrioxamine <4x10* 7.0 p.r. D.k. at 720 nm in 85BUT/HOE
soln. contg. formate.
32 Mitomycin C semiquinone anion
Mito(O)O- + Fe(ll)ATP <6x10 7.0 p.r. D.k. at 510 nm in 85BUT/HOE
— Mito(O),+ Fe(Il)ATP soln. contg. formate.
33  Adriamycin semiquinone anion
Adria(0™)O- + Fe(lI)ATP 8x10° 7.0 p.r.  D.k. at 720 nmin 85BUT/HOE
—Adria(O),+ Fe(ll)ATP soln. contg. formate.
34  2,5-Dimethyl-1,4-benzosemiquinone anion
2,5-(CHy),-1,4-GH,(07)O- 3x10° 7.2 p.r.  P.b.k. at 555 nm in 82SUT/SAN
+ methemoglobin(F&) — 2,5-(CH;) ,- deoxygenated soln.
1,4-GH,(0),+ methemoglobin(F8 contg. 0.2 mol !
2-PrOH and
0.007 mol L' ! acetone.
35  Durosemiquinone anion
Cs(CH3)4(07)0- + methemoglobin(F&) 5.5x10° 7.2 p.r.  Pb.k. at 555 nmin 82SUT/SAN
— Cg(CHg) 4(0),+ methemoglobin(F§ deoxygenated soln.
contg. 0.2 mol !
2-PrOH and
0.007 mol ! acetone.
36 2-Methyl-1,4-naphthosemiquinone anion
2-(CH;)-1,4-Np(O)O- 1.5x10 7.2 p.r. P.b.k. at 555 nm in 82SUT/SAN
+ methemoglobin(F&) —2-(CHy)- deoxygenated soln.
1,4-Np(0), + methemoglobin(F§ contg. 0.2 mol !
2-PrOH and
0.007 mol ! acetone.
37 9,10-Anthrasemiquinone-2-sulfonate anion
2-(S0;7)-9,10-An(0)0O- 9% 10’ 7.2 p.r. P.b.k. at 555 nm in 82SUT/SAN
+ methemoglobin(F&)—2-(S0;7)- deoxygenated soln.
9,10-An(O)+ methemoglobin(F§ contg. 0.2 mol !
2-PrOH and
0.007 mol L"* acetone.
38  2,5-Dimethyl-1,4-benzosemiquinone anion
2,5-(CHy)»-1,4-GH,(07)O- 1.0x 10 7.2 p.r. P.b.k. at 550 nm in 82SUT/SAN
+ Cyt C(Fé')—2,5-(CH) - deoxygenated soln.
1,4-GH,(0),+ Cyt C(Fé") contg. 0.2 mol C*
2-PrOH and
0.007 mol L' ! acetone.
39 Durosemiquinone anion
Co(CH3)4(07)0- +Cyt C(Fé') 1.2x10° 7.2 p.r.  Pb.k. at 550 nmin 82SUT/SAN
— Cg(CHg) 4(0),+ Cyt C(Fé') deoxygenated soln.
contg. 0.2 mol !
2-PrOH and
0.007 mol L' ! acetone.
40  2-Methyl-1,4-naphthosemiquinone anion
2-(CHy)-1,4-Np(O ) O- + Cyt C(F€") 2.7x10° 7.2 p.r.  Pb.k. at 550 nmin 82SUT/SAN
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™Y) pH I Method Comments Reference
41  9,10-Anthrasemiquinone-2-sulfonate anion
2-(S0;7)-9,10-An(07)O- + Cyt C(Fé') 1.9x10° 7.2 p.r.  Pb.k. at 550 nmin 82SUT/SAN
—2-(S0;7)-9,10-An(0), deoxygenated soln.
+Cyt C(Fé") contg. 0.2 mol !
2-PrOH and
0.007 mol L' ! acetone.
42 3,4-Dimethoxyphenoxy! (N,N-Dimethylamino) methylferrocene
3,4-(CH;0),C¢H;0- + DMAMFc 2.9x10 8.7x 10° 7.0 p.r.  Dk. at 430 nmin 91JOV/TOS
=3,4-(CH;0),C¢H;0™ + DMAMFc ™ N,O-satd. soln.
43 3,5-Dimethoxyphenoxyi Ferrocenedicarboxylate anion
3,5-(CH;0),CsH30- +FcDC 1.1x10° 6x10° 7.0 p.r. D.k. at 505 nm in 91JOVITOS
=3,5-(CH;0),C¢H;0 +FeDC' 7.0x10° 2x10° 8.0 N,O-satd. soln.
44 Methyl gallate semiquinone anigrFerrocene monocarboxylate anion
3,4,5-(OH)(0)(0-)CsH,CO,CHy 1.9x10° 4x10° 7 p.r.  UV-vis kinetics in 95JOV/HAR
+Fc(CO, )=3,4,5-(OH)CgH, N,O-satd. soln. contg.
CO,CHz+Fc(CO, )" N3~
45  4-Cyanophenoxyl
4-NCGH4O- +2 1~ 1x10° 7x10* 11- 1.0 p.r. P.b.k. at 385 nm in 90LIN/SHE
=4-NCGH,O +1,-~ (L2mol 2s7Y) 12 N,O-satd. soln.
46  4-(4-Hydroxyphenylthio) phenoxyl
4,4 -HOCgH,SCH,0- + 21~ 1.1x 10 1.1x10° ~7 p.r.  D.k. at 380 nmin 99MOH/MIT
= 4,4 -HOCsH,SCH,OH+1,- ~ (L2mol 2s71) N,O-satd. soln.
47 2-Methoxy-4-(2-acetylvinyl) phenoxyl
2-(CH;0)-4-(CH,COCH=CH) 4.5x10° 5.1x 10° 6 p.r. P.b.k. at 360 nm in 99PRI/DEV
CgH30- + N3~ =2-(CH;0)-4- N,O-satd. soln. contg.
(CH3COCH=CH)C3H;0H+ N3- N3~
48 Tyrosyl
TyrO-+ 0, <1x10° 9 p.r.  D.k. at 405 nmin 93JIN/LEI
N,O-satd. soln. contg.
azide and formate.
Product analysis
suggests reaction via
addition.
49  4-Acetaminophenoxyl
4-CH;CONHG;H,0- +0, <10° p.r. D.k. 88BIS/TAB
50  2,4,6-Tri-t-butylphenoxyl
2 (2,46-(t-Bu);CgH,0-) 4x 10 Chem. Decay of ESR signal of 73GRI/DEN
+ 0,— addition (L2mol 257 the phenoxyl radical in
benzene soln. at 347 K.
logA=-14.5, Ea
Ea=114 kJmot-1.
51  a-Tocopheroxyl
a-Toc-O- +0, <6.5 f.p. Kinetic ESR in benzene84DOB/BUR
soln. contg. 9%
di-t-butyl peroxide. No
effect of O, up to the
saturation level of
9.2 mmol L.
52  4-Methyl-1,2-benzosemiquinone anion
4-CH;-1,2-(0)(0-)CgH3+ 0O, <1x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
—4-CH;-1,2-(0)(0)GH3 N,O-satd. soln. contg.
+0,- azide.
53  4-Methoxy-1,2-benzosemiquinone anion
4-(CH30)-1,2-GH3(07)0- + O, <10° 8.7x 10° 7.0 p.r.  D.k.insoln. contg. azide 88LAN
—4-(CH;0)-1,2-GH3(0), (for k;); P.b.k. in soln.
+0,- contg. formate and ©
(for k).
<10° 8.7x 10° 7.0 p.r.  D.k. at 320 nm in soln87COO/LAN

contg. azide (for kj);
P.b.k. at 320 nm in soln.
contg. formate and ©
(for k).
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Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference
54 3,4-Dihydroxyphenylalanine semiquinone anion
Dopa(O)(0-)+ O,— Dopa(O) (OO, ~ <1x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
N,O-satd. soln. contg.
azide.
55  3,4-Dihydroxyphenethylamine semiquinone anion
Dopamine(O)(0-)+ 0O, <1x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
— Dopamine(O) (O} O,- ~ N,O-satd. soln. contg.
azide.
56 Epinephrin semiquinone anion
Epinephrin(0)(0-)+ 0, <1x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
— Epinephrin(O) (O} 0O, ~ N,O-satd. soln. contg.
azide.
57 5-S-Cysteinyldopa semiquinone anion
5-S-Cysteinyldopa(O)(0O-)+ 0O, <1x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
—5-S-Cysteinyldopa(O)(C) O,- ~ N,O-satd. soln. contg.
azide.
58 2-Hydroxyestradiol semiquinone anion
2-Hydroxyestradiol(O)(O-) + O, <1x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
— 2-Hydroxyestradiol(O)(Oy O,- ~ N,O-satd. soln. contg.
azide.
59 1,4-Benzosemiquinone anion
1,4-GH,(07)0-+ 0, 5x10* 1x10° 7 p.r.  From equilibrium 75MEI
=1,4-GHy(O),+0,- ~ constant andk, from
73PAT/WIL (p.b.k. at
430 nm in soln. contg.
2-PrOH.
60  2-Methyl-1,4-benzosemiquinone anion
2-(CHy)-1,4-GH4(07)0- + 0, 1.1x10° 7.6x10° 7 p.r.  From equilibrium 75MEI
=2-(CHy)-1,4-GH5(0), constant and, from
+0,- 73PAT/WIL (p.b.k. at
430 nm in soln. contg.
2-PrOH.
61 2-tert-Butyl-1,4-benzosemiquinone anion
2-(t-Bu)-1,4-GH3(O7)(0-) + 0O, 1.6x10° 1.1x10° 69 0.1 p.r. P.b.k. at 430 nm in 95DOH/BER
=2-(t-Bu)-1,4-GH3;0,+ O, ~ 0O,-satd. soln. contg.
formate.
62 2,3-Dimethyl-1,4-benzosemiquinone anion
2,3-(CH)»-1,4-GH,(O7)0- + 0O, 2.4x10 4.5x10° 7 p.r. From equilibrium 75MEI
=2,3-(CH;),-1,4-GH»(0),+ Oy constant andk, from
73PAT/WIL (p.b.k. at
430 nm in soln. contg.
2-PrOH.
63 2,5-Dimethyl-1,4-benzosemiquinone anion
2,5-(CHy)»-1,4-GH,(07)0- + 0, 3.4x10° 1.7x 108 7 p.r. P.b.k. at 430 nm in soln.  75MEI
=2,5-(CH),-1,4-GH,(0),+0,- ~ contg. 2-PrOH and
equilibrium constant.
4.8x10° 1.7x 10° 7.2 p.r.  D.k. at 430 nmin 76ILAICZA
deoxygenated soln.
contg. formate.
64  2,6-Dimethyl-1,4-benzosemiquinone anion
2,6-(CHy)»-1,4-GH,(07)0- + 0, 8.8x 10° 2.2x10° 7 p.r. P.b.k. at 430 nm in soln.  75MEI
=2,6-(CH),-1,4-GH,(0),+0,- ~ contg. 2-PrOH and
equilibrium constant.
65  2,5-Bigcarboethoxyamine3,6-diaziridinyl-1,4-benzosemiquinone anion
AZQ-~+0,=2AZQ+0,- 1.1x 10 2.7x10° 7.0 p.r. P.b.k. at-500 nm in 87BUT/HOE
soln. contg. formate.
66 2,5-Big2-hydroxyethylaming3,6-diaziridinyl-1,4-benzosemiquinone anion
BZQ-~+0,c[BZQ+0,- ~ 8.2x 10 ~1.5x10° 7.0 p.r. D.k. at~500 nm in 87BUT/HOE
soln. contg. formate.
67 Durosemiquinone anion
Co(CH3)4(07)0- +0, 2.2x10° 1.0x 10" 7 p.r.  D.k. at 445 nm in soln. 75MEI/CZA

ZCg(CH3)4(0),+ 0, ~
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference
2.0x10° 4.5x10° 7 p.r. D.k. at 440 nm in soln. 73PAT/WIL
contg. 5 mol L= 12-
PrOH and 2 mol C?
acetone.
68 Mitomycin C semiquinone anion
Mito(O ) O- + O,— Mito(0),+ O, ~ 2.2x10° 7.0 p.r. D.k. at 510 nm in soln.85BUT/HOE
contg. formate.
69 5-Hydroxy-1,3-benzosequinone
5-(0OH)-1,3-GH3(OH)O- + 0O, <4x10° 25 p.r. D.k. at 495 nm in 94WAN/GYO
N,O/0O,-satd. soln.
70  5-Hydroxy-1,3-benzosequinone anion
5-(0OH)-1,3-GH5(07)0- + 0O, 2.1x10° 6.9 p.r. D.k. at 550 nm in 94WAN/GYO
N,O/O,-satd. solk
derived from measured
k (1.5X 10°) for mixture
of unreactive neutral
radical and anion radical
and K,=6.5. k at pH
10.5 is 1.4 10° but the
reacting species is
formulated as the keto
form of the phenoxyl
radical.
71 2-Hydroxy-1,4-benzosemiquinone anion
1,2,4-GH3(OH)(O7)(0-)+ 0O, 2.5x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
—1,2,4-GH3(OH)(0),+ O, ~ N,O-satd. soln. contg.
azide.
72 2,4,5-Trihydroxyphenylalanine semiquinone anion
6-Hydroxydopa(O)(0-)+0, 2.7x10° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
—6-Hydroxydopa(O) (O} O,- ~ N,O-satd. soln. contg.
azide.
73 2,4,5-Trihydroxyphenethylamine semiquinone anion
6-Hydroxydopamine(O)(O-)+ O, 8.3x 1¢° 6.4 p.r. D.k. at 310 nm in 88KAL/KOR
—6-Hydroxydopamine(O) (O} O,- ~ N,O-satd. soln. contg.
azide.
74 1,4-Naphthosemiquinone
1,4-Np(OH)O +0O,—1,4-Np(O)+HO,- 6.2x10° f.p. D.k. at 370 nm in 97TAT
toluene/2-PrOH9/1).
2.3X10° fp. D.k. at370 nmin 97TAT
2-PrOH.
75  2-Methyl-1,4-naphthosemiquinone anion
2-(CH;)-1,4-Np(O0)0O- +0, 2.4x10° 3.8x 10’ 7 p.r. D.k. at 400 nm in soln. 75MEI/CZA
=2-(CHy)-1,4-Np(O)+ 0O, ~ contg. formate.
76 2,3-Dimethyl-1,4-naphthosemiquinone anion
2,3-(CH)»-1,4-Np(O)0O- + 0O, 2x10° 4x10° neutral p.r. D.k. at 400 nm in soln. 73PAT/WIL
=2,3-(CHy),-1,4-Np(O), contg. 5mol !
+0,-~ 2-PrOH and 1molL?
acetone.
77 2-Methyl-3-phytyl-1,4-naphthosemiquinone anion
2-(CHg)-3-phytyl-1,4-Np(O)O- + 0, 2%x10° <2x10° neutral p.r.  D.k. at 400 nm in soln. 73PAT/WIL
=2-(CHg)-3-phytyl-1,4-Np(O), contg. 7 mol C'*
+0,-~ 2-PrOH and 1molL?
acetone.
78  5-Hydroxy-1,4-naphthosemiquinone anion
5-(0OH)-1,4-Np(O)O- + 0O, 1.4x10 1.5x10° 7 p.r. P.b.k. at 385 nm in soln. 87MUK
=5-(0OH)-1,4-Np(O)+0O,- ~ contg. formate.
79 5,8-Dihydroxy-1,4-naphthosemiquinone anion
1,4,5,8-Np(OH)(07)0- +0, 1.1x10° 5.8x 108 5.2 p.r.  Pb.k. insoln. contg. 83LAN/MUKa
=1,4,5,8-Np(OH}(0),+0O,- ~ formate.
1,4,5,8-Np(OH)(0),0- +0, 1.1x10° ~14 p.r. D.k. in soln. contg. 83LAN/MUKa
—1,4,5,8-Np(0),(0),+0,- ~ formate.
80  Kalafungin semiquinone anion
KF-~+0,2KF+0,-~ 1.2x10 6.2x 1P 7 p.r.  Kinetics at 385 nm in 99AND/BRI

soln. contg. 0.1 mol L*
formate and Q.
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference

81 5-Hydroxy-7-O-methylkalafungin semiguinone anion
KF2: "+ 0,2KF2+0,- ~ 8.7x10° 1.6x 10° 7 p.r. Kinetics at 395 nm in  99AND/BRI
soln. contg. 0.1 mol L*
formate and Q.
82 5-Hydroxy-7-deoxykalafungin semiquinone anion
KF3: "+ 0,=KF3+0,-~ 4% 107 2.0x10° 7 p.r. Kinetics at 395 nm in  99AND/BRI
soln. contg. 0.1 mol L*
formate and Q.
83 5-epi7-O-Methylkalafungin semiquinone anion
KF4.~+0,2KF4+0,- ~ 1.6x 10° 8x 10 7 p.r. Kinetics at 385 nm in  99AND/BRI
soln. contg. 0.1 mol L*
formate and Q.
84  5epi7-Deoxykalafungin semiquinone anion
KF5:-~+0,2KF5+0,- ~ 5% 10 1.4x10° 7 p.r. Kinetics at 385 nmin ~ 99AND/BRI
soln. contg. 0.1 mol L*
formate and Q.
85  9,10-Anthrasemiquinone
9,10-An(OH)O + 0O, 2.2x10° f.p. D.k. at 375 nm in 97TAT
—9,10-An(O)+HO,- benzene soln. contg.
3.3% 2-PrOH. k=2.0
X 10° with 5% 2-PrOH,
k=1.0x10° with 5%
(CD3),CDOD,  ky/kp

=2.0.

2.3x10° fp. Dk at375nmin 97TAT
toluene.

9.2x 10’ fp. Dk at375nmin 97TAT

toluene soln. contg.
7.5% 2-PrOH.

1.1x 10 fp. Dk at 375 nmin 97TAT
dioxane.k=4.7x10" in
dioxane-g, ky /kp
=2.4.

1.0x10° fp. Dk at375nmin 97TAT

dioxane soln. contg. 5%
2-PrOH.k=4.0x 10
with  dioxane-¢ and
5.6% (CD;),CDOD,

Ky /kp=2.6.
1.5x10° fp. Dk at375nmin 97TAT
chloroform.
9.5x 10/ fp. Dk at375nmin 97TAT

chloroform soln. contg.
5% 2-PrOH. k=8.1
% 10" in CDCl; with
5.6% (CD;),CDOD,

ky/kp=1.2.
1.1x10° fp. D.k. at 375 nm in ethyl ~ 97TAT
acetate.
1.2x10° fp. D.k. at375nmin 97TAT

acetonitrile soln. contg.
5% 2-PrOH and

10 2molL™! H,SO,.
k=1.1x1C® with 5.7%
2-PrOH, k=7.6x10

with 5.7%
(CD,),CDOD,  ky/kp
=1.5.
5.1x 10° fp. Dk. at375nmin DMF  97TAT
soln. contg. 1.4%
2-PrOH and

102 mol L™* H,S0,.
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference
8.2x10° fp. Dk at375nmin 97TAT
DMSO soln. contg.
1.8% 2-PrOH and
10 2 mol L™ H,S0,.
3.9x10° fp. Dk at375nmin 97TAT
pentanol soln. contg.
10 2 mol L™ H,S0,.
3.8x10° fp. Dk at 375 nm in  97TAT
3-methyl-1-butanol soln.
contg. 102 mol L™*
H,SO,.
2.8x10° fp. Dk at375nmin 97TAT
2-PrOH soln. contg.
10 2 mol L™ H,S0,.
6x10° f.p. D.k.at375nmin MeOH  97TAT
soln. contg.
102 mol L™ H,S0,.
1.6x10 fp. D.k. at375nmin 97TAT
aqueous soln. contg.
14% 2-PrOH and
102 mol L™ H,S0,.
86 9,10-Anthrasemiquinone anion
9,10-An(07)O- +0,=9,10-An(0O)+ O, ~ 3.2x10° 3.2x10¢° alk. p.r.  D.k. at 400 nm and 48590MAY/KRA
nm in MeOH.
87  9,10-Anthrasemiquinone-1-sulfonate anion
1-(SQ;7)-9,10-An(07)0O- + O, 4.2x10° 7 p.r.  D.k. at 500 nm in soln. 7Z2HUL/LAN
—1-(S0;7)-9,10-An(0O)+ O, ~ contg. formate.
88 9,10-Anthrasemiquinone-2-sulfonate anion
2-(S0;7)-9,10-An(0)0- +0, 4.6x 10° 7 p.r. D.k. at 500 nm in soln. 72HUL/LAN
—2-(S0;7)-9,10-An(0O)+ O, ~ contg. formate.
1.7x10° 7.0 p.r. D.k. at 500 nm in soln.91PAL/PALb
contg. formate.
89 9,10-Anthrasemiquinone-1,5-disulfonate anion
1,5-(SQ7),-9,10-An(0")0O- + O, 1.4x10° 8.4 p.r. D.k. at 500 nm in soln.91PAL/PALb
—1,5-(5G7),-9,10-An(0)+0,- ~ contg. formate.
90  9,10-Anthrasemiquinone-2,6-disulfonate anion
2,6-(SQ7)»-9,10-An(0)0O- +0, 6.0x10° 7.0 p.r. D.k. at 515 nm in soln.91PAL/PALb
—2,6-(SQ7),-9,10-An(O),+ Oy ~ contg. formate.
5% 10° neutral p.r.  D.k. at 520 nm in soln. 71WIL
contg. 2-PrOH and
acetone.
91 1,4-Dihydroxy-9,10-anthrasemiquinone anion
1,4-(0OH),-9,10-An(0)0- + O, 1.5x10 <10° alk. p.r.  D.k. at 395 nmin 91MAY/KRA
=1,4-(0OH),-9,10-An(0)+ O, ~ MeOH.
4.4x10 6.7 p.r.  D.k. at 480 nmin 90MUK/SWA
3.7x10 11.1 aqueous soln. contg.
5molL™! 2-PrOH and
1 mol L™ acetone.
92 1,4-Dihydroxy-9,10-anthrasemiquinone-2-sulfonate anion
2-(SO;7)-1,4-(OH),-9,10-An(07) O- + O, 2.3x10° 6.3 p.r.  D.k. at 385 nm in soln.88MUK/LAN
—2-(S0;7)-1,4-(0OH),-9,10-An(0O), 2.2x10° 11.0 contg. formate.
+0,-~
93  Adriamycin semiquinone anion
Adria(07)0O- +0, 3.0x10° 7.0 p.r. D.k. at 720 nm in soln.85BUT/HOE
—Adria(0),+ O, ~ contg. formate.
3.5x10° 6.0 p.r. D.k. at 720 nm in soln.85LAN/MUK
1.7x10° 11.5 contg. formate.pK, of
radical 2.9; pKys of
adriamycin 8.2, 9.0, 9.4,
10.1, 13.2.
94  5,5-Indigodisulfonate radical anion
IDS(07)O- +0,=IDS(0),+ 0, ~ 3x 10/ 9x10° 7 p.r.  D.k. at 550 nm in soln. 75SMEI/CZA
contg. formate.
95  2,6-Diphenyl-4-octadecyloxyphenoxyl
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference
2,6-Ph-4-CygH,0C;H,0- + 2Rh(1ll) 4.6x10° fp. Dk at405nm in 79VOE/KHU
— products (L2mol 2s7%) deoxygenated n-PrOH

soln. contg. the phenol
and RhC} at 293 K.
96 Galvinoxyl
Galv-O- +Rh(Ill) — products 3.9 f.p. D.k. at 432 nm in 79VOE/KHU
deoxygenated n-PrOH
soln. contg. the phenol
and RhC} at 333 K.

logA=12.6,E,
=76.6 kJmol .
97  2,6-Diphenyl-4-octadecyloxyphenoxyl
2,6-Ph-4-C;gH3,0CsH,0- +2Ru(lll) 1.8x10° fp. Dk at 405 nm in 79VOE/KHU
— products (L2mol 257 deoxygenated n-PrOH

soln. contg. the phenol
and RuC} at 293 K.
98 Galvinoxyl
Galv-O- + Ru(Ill) — products 2.2x10 f.p. D.k. at 432 nm in 79VOE/KHU
deoxygenated n-PrOH
soln. contg. the phenol
and RuC} at 333 K.

logA=9.0,E,
=47.7kImol .
99 Phenoxyl
CgH50- +S0O;2 = CgHsO™ +S0;- ~ 1x 10 6x10° 11.1 0.1- pur D.k. about 400 nmin  84HUI/NET
0.5 N,O-satd. soln.
100 4-Methoxyphenoxyl
4-CH;OC4H,0- +S0O;2~ <1x10° 8 p.r. D.k. at 420 nm. 95KHA/ALF
101  2-Chlorophenoxyl
2-CICgH,0- +SO;2~ 4.7x10 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET
—2-CIGH,O +S0;- N,O-satd. soln.
102  3-Chlorophenoxyl
3-CICgH,0- +S0O2~ 1.1x 108 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET
—3-CIGH,0 +S0O;- N,O-satd. soln.
103  4-Chlorophenoxyl
4-CICgH,0- +S02~ 1.0x 10 11 o0.01 p.r. D.k. about 400 nm in  95KHA/NET
—4-CICGH,0™ +S0O;- ~ N,O-satd. soln.
104 4-Bromophenoxyl
4-BrCgH,0- +S0O;2~ 1.2x10 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET
—4-BrCsH,O +S0;- ~ N,O-satd. soln.
105 2,3-Dichlorophenoxyl
2,3-CLCsH;0- + S0O,%~ 1.2x 108 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET
—2,3-CLCgH;0™ +SO;- N,O-satd. soln.
106  3,5-Dichlorophenoxyl
3,5-CLCsH;0- +SO,%~ 3.4x10° 11 0.01 p.r. D.k. about 400 nm in 95KHA/NET
—3,5-CLC4H;0™ +S0;5- ~ N,O-satd. soln.
107 2,6-Dichlorophenoxyl
2,6-CLCsH;0- + S0O,%~ 1.0x10° 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET
—2,6-CLCsH;0™ +S0;5- ~ N,O-satd. soln.
108 2,4,5-Trichlorophenoxyl
2,4,5-ChCeH,0- +S0;2~ 1.4x10° 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET
—2,4,5-CLCgH,O0™ N,O-satd. soln.
+S0;-
109 Pentachlorophenoxyl
CsClsO- +S0;2 —CsClsO~ 1.5x10° 11 0.01 p.r. D.k. about 400 nm in 95KHA/NET
+S0;- N,O-satd. soln.
110 Pentafluorophenoxyl
CsFsO- +S0;2 = C4FsO™ +S0;- ~ 4.4x10° 11 0.01 p.r. D.k. about 400 nm in  95KHA/NET

N,O-satd. soln.
111 2,4,6-Tri(tert-butyl) phenoxyl
+ Vanadyl acetylacetonate
2,4,6-(t-Bu}CgH,0O- +VO(acac) 1.2x10 Chem. Kinetic ESR in 81HOWI/TAI
— Products deoxygenated
tert-butylbenzene soln.
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TaBLE 3. Reactions of phenoxyl radicals with inorganic compoufidsiqueous solution at room temperature, except where noted othprv@satinued

Phenoxyl ks ky
No. Reaction (Lmol™*s™) (Lmol™ts™%)  pH I Method Comments Reference

7.0 Chem. Kinetic ESR in 81HOWI/TAI
deoxygenated
1,2-dichlorobenzene
soln.

4.9 Chem. Kinetic ESR in 81HOWI/TAI
deoxygenated  toluene
soln.
E.~=16.7 kI mol %,
logA=3.7. k increases
to 1.2x 107 in the
presence of methanol.

112 Galvinoxyl
Galvinoxyl radicalt- VO(acac)— Products 0.6 Chem. Kinetic ESR in 81HOWI/TAI

deoxygenated toluene
soln. Rate constant
increases to 22 in the
presence of CEDH and
to 4.6 in the presence of
CH;OD. The reaction is
completely inhibited by
pyridine.
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TaBLE 4. Reactions of phenoxyl radicals with hydrocarbons, alcohols, olefins, fatty acid esters

Phenoxyt-reactant k T
No Reaction (Lmol~ts™% Solvent (K)  Method Comments Reference

1 2,6-Dimethylphenoxyt tetralin
2,6-(CH;),CgH;0- + Tetralin-H ~1.5x 10" tetralin 338  therm. Autoxidation of tetralin 65HOW/ING
— 2,6-(CH;),CsH;OH+ Tetralin- initiated by
azo-bis-isobutyronitrile
upon thermal
decomposition and
inhibited by the phenol.
2 Phenoxyt 9,10-dihydroanthracene
CeHs0- +AnH, — CgH;OH+ AnH- 1.1x10? PhCI 333  therm. Chemical analysls. 75MAH/DAR
derived from fitting to a
complex mechanism.
3 4-Methylphenoxyt 9,10-dihydroanthracene
4-CH;C¢H,40- +AnH, — 4-CH,CgH,OH 9.9x 10 PhCI 333  therm. Chemical analysls. 75MAH/DAR
+AnH- derived from fitting to a
complex mechanism.
4 4-t-Butylphenoxyt 9,10-dihydroanthracene
4-(t-Bu) GH,4O- + AnH, 8.7x 10 PhCI 333  therm. Chemical analysls. 75MAH/DAR
— 4-(t-Bu)GH,OH+ AnH- derived from fitting to a
complex mechanism.
5 4-Phenylphenoxyt 9,10-dihydroanthracene
4-CgHsCgH,O- +AnH, 1.2x 10 PhCI 333  therm. Chemical analysis. 75MAH/DAR
— 4-C4H5CsH,OH+ AnH- derived from fitting to a
complex mechanism.
6 4-Methoxyphenoxyt 9,10-dihydroanthracene
4-CH;0CgH,O- + AnH, 3.7x10 PhCI 333  therm. Chemical analysls. 75MAH/DAR
— 4-CH;0OC¢H,OH+ AnH- derived from fitting to a
complex mechanism.
7 3-Carbethoxyphenoxyl9,10-dihydroanthracene
3-(CG,H50C0O)GH4O- +AnH, 1.6x10° PhCI 333  therm. Chemical analysls. 75MAH/DAR
— 3-(G,H50C0O) GH4OH+ AnH- derived from fitting to a
complex mechanism.
8 2,6-Dimethylphenoxyt 9,10-dihydroanthracene
2,6-(CH;),CgH30- +AnH, 7.8x 10 PhCI 333  therm. Chemical analysls. 75MAH/DAR
— 2,6-(CH;),CsH3;OH+ AnH- derived from fitting to a
complex mechanism.
9 3,5-Di-t-butylphenoxyt 9,10-dihydroanthracene
3,5-(t-Bu),CgH3;O- +AnH, 1.8x 107 PhCI 333  therm. Chemical analysls. 75MAH/DAR
— 3,5-(t-Bu),CgH;OH+ AnH- derived from fitting to a
complex mechanism.
10 1-Naphthoxyt 9,10-dihydroanthracene
1-Np-O- +AnH, — 1-Np-OH+AnH- 6.2x 10 PhCI 333  therm. Chemical analysls. 75MAH/DAR
derived from fitting to a
complex mechanism.
11 2,6-Diphenyl-4-octadecyloxyphenoxyh-propanol

2,6-Ph-4-CygH4,0CsH,0- 2.5x10°° n-PrOH 333  f.p. D.k. at 405 nm in 79VOE/KHU
+CH;CH,CH,0H — products deoxygenated soln.

contg. the phenol.

log A=3.9,

E,=54.4 kImol .
12 GalvinoxyH-n-propanol
Galv-O- + CH;CH,CH,0H — products 2.7x10°® n-PrOH 333  f.p. D.k. at 432 nmin 79VOE/KHU
deoxygenated soln.
log A=1.5,
E,=44.8 kImoll.
13 2,4,6-Tri-tert-butylphenoxyt 1,4-dioxane
2,4,6-(t-Bu}CgH,0O- + C4HgO, 3x10°4 CCly/p-dioxane 303  s.f. D.k. at 400 or 630 nm in 72MAH/DAR
— 2,46-(t-Bu);C¢H,OH+ - C4H,0, deoxygenated soln.
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TaBLE 4. Reactions of phenoxyl radicals with hydrocarbons, alcohols, olefins, fatty acid esters—Continued
Phenoxyt-reactant k T
No Reaction (Lmol™ts™) Solvent (K)  Method Comments Reference
14 2,4,6-Tri-tert-butylphenoxyt methyl methacrylate
2,4,6-(t-Bu}CgsH,0O- + methyl methacrylate 1.5x10°° methyl 333 chem. Decay of ESR signal in  92UTK/SOK
— products 3.5x10°° methacrylate 343 deoxygenated soln.
1.1x1074 353 Phenoxyl radical
2.4x10°4 363 formed by reaction of
the phenol with
ferricyanide. logA
=10.1, E;=95
kJ mol 2.
15 2,4,6-Tri-tert-butylphenoxyt butyl acrylate
2,4,6-(t-Bu)CgH,O- + butyl acrylate 5.4x10°8 butyl acrylate 333 chem. Decay of ESR signal in 92UTK/SOK
— products 1.3x10°° 343 deoxygenated soln.
3.0x107° 353 Phenoxyl radical
6.3x10°° 363 formed by reaction of
the phenol with
ferricyanide. logA
=7.68,E,=82.4
kJ mol %,
16 2,4,6-tri-tert-butylphenoxyt styrene
2,4,6-(t-Bu}CgsH,O- + styrene 3.1x107° styrene 323 chem. Decay of ESR signal in 92UTK/SOK
— products 8.0x107° 333 deoxygenated soln.
2.1x10°4 343 Phenoxyl radical
formed by reaction of
the phenol with
ferricyanide. logA
=9.73,E,=88.3
kJ mol .
17 2,4,6-Tribromophenoxy styrene
2,4,6-BrCgH,0O- + styrene— products 5x10°! styrene 323  chem. Decay of the parent 92UTK/SOK
phenol in soln. contg.
azoisobutyronitrile.
18 Tetra(tert-butyl)indophenoxyltetracyanoethylene
TBIP-O- +(CN),C — C(CN), — products 2.2x10 ? THF 293  chem. Decay of ESR signal of 79KHI/KOS
TBIP-O-. Radical
produced by oxidation
of TBIP-OH with
PbO,. logA=3.1, E,
=28.5kJmol *.
19 GalvinoxyH-tetracyanoethylene
Galv-O- +(CN),C — C(CN), — products 3.6x10°° THF 293  chem. Decay of ESR signal of 79KHI/KOS
TBIP-O-. Radical
produced by oxidation
of TBIP-OH with
PbO,. logA=3.68, E,
=47.7kImol %,
20 5,7-Di-iso-propyltocoxyt ethyl stearate
5,7-(i-Pr),-Toc-O- + ethyl stearate <1x10°° benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
deaerated soln.
21 a-Tocopheroxyl methyl oleate
a-Toc-O- + methyl oleate <3x10°° benzene 323 therm.  Steady-state ESR signéd1REM/ROG
— a-Toc-OH+ methyl oleate radical in deoxygenated soln.
contg. the phenol,
methyl linoleate, and
di-tert-butyl hyponitrite.
22 5,7-Di-iso-propyltocoxyt ethyloleate
5,7-(i-Pr),-Toc-O- + ethyl oleate 1.0x10°° benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— 5,7-(i-Pr),- Toc-OH+ ethyl oleate radical deaerated soln., H-abstr.
1.0x10°° benzene 298 s.f. D.k. at 400—450 nm in99MUK/OKAb
deoxygenated soln.
23 5,7-Diisopropyl-2,2-dimethylchroma- oxyl+ methyl linoleate
DIDMC-O- + methyl linoleate 1.8x10°2 benzene 298  chem. D.k. at 417 nm in 93MUK/SAW

— DIDMC-OH+ methyl linoleate radical

J. Phys.

deaerated soln., H-abstr.
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TaBLE 4. Reactions of phenoxyl radicals with hydrocarbons, alcohols, olefins, fatty acid esters—Continued
Phenoxyt-reactant k T
No Reaction (Lmol™ts™) Solvent (K)  Method Comments Reference
24 2,2,5,7,8-Pentamethylchroman-6 - oxyhethyl linoleate
PMC-0O +methyl linoleate (SH) 2.3x107? EtOH 310 chem. D.k. of ESR signal in  OOWAT/NOG
— PMC-OH+S: deaerated soln. contg.
galvinoxyl.
25 5,7-Diethyltocoxyt methyl linoleate
5,7-Eb-Toc-O- +methyl linoleate 5.0x 1072 benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— 5,7-Eb-Toc-OH+ methyl linoleate radical deaerated soln., H-abstr.
26 5,7-Diisopropyltocoxyt methyl linoleate
5,7-(i-Pr),-Toc-O- + methyl linoleate 1.9x10°2 benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— 5,7-(i-Pr),- Toc-OH+ methyl linoleate radical deaerated soln., H-abstr.
27 7-tert-Butyt5-metlyltocoxyl+ methyl linoleate
7-1t-Bu-5-Me-Toc-O- + methyl linoleate 1.6x10°2 benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— 7-t-Bu- deaerated soln., H-abstr.
5-Me-Toc-OH+ methyl linoleate radical
28 7-tert-Butyt5-isopropyltocoxyt methyl linoleate
7-1t-Bu-5-i-Pr-Toc-O + methyl linoleate 1.1x10°8 benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— 7-t-Bu-5-i-Pr-Toc-OHrmethyl linoleate radical deaerated soln., H-abstr.
29 5,7-Diethyl8-mettyltocoxyl+ methyl linoleate
5,7-E-8-Me-Toc-O + methyl linoleate 2.3x10°? benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
— 5,7-E4-8-Me-Toc-OH+methyl linoleate radical deaerated soln., H-abstr.
30 5,7-Diisopropyi8-methyltocoxyh methyl linoleate
5,7-(i-Pr),-8-Me-Toc-O +methyl linoleate 3.3x10°8 benzene 298  chem. D.k. at 417 nm in 93MUK/SAW
— 5,7-(i-Pr),-8-Me-Toc-OH deaerated soln., H-abstr.
+methyl linoleate radical
31 a-Tocopheroxy# methyl linoleate
a-Toc-O- + methyl linoleate 7.5x10 ? benzene 323 therm.  Steady-state ESR signd1REM/ROG
— a-Toc-OH+ methyl linoleate radical in deoxygenated soln.
contg. the phenol,
methyl linoleate, and
di-tert-butyl hyponitrite.
2.7xX10°? EtOH 310 chem. D.k. of ESR signal in OOWAT/NOG
deaerated soln. contg.
galvinoxyl.
32 2,3-Dihydro-2,2,4,6-tetramethylbenzo furan-5-oxyhethyl linoleate
BOM-0O: + methyl linoleate (SH) 2.4x10°1 EtOH 310 chem. D.k. of ESR signal in OOWAT/NOG
— BOM—-OH+S-: deaerated soln. contg.
galvinoxyl.
33 2,3-Dihydro-2,2-dimethyl-4,6-diisopropylbenzofuran-5-exyhethyl linoleate
BF-0O- + methyl linoleate 2.0x107?2 benzene 298  chem. D.k. at 417 nm in 93MUK/SAW
— BF—-OH+methyl linoleate radical deaerated soln., H-abstr.
34 2,3-Dihydro-2,2-dimethyl-4,6-di-tert-butylbenzofur&roxyl+ methyl linoleate
BOB-O- +methyl linoleate (SH) 2.5x10°°3 EtOH 310 chem. D.k. of ESR signal in OOWAT/NOG
—BOB-OH+S- deaerated soln. contg.
galvinoxyl.
35 2,3-Dihydro-2,2-dipentyl-4,6-di-tert-butylbenzofur&roxyl+ methyl linoleate
BO-653-0 + methyl linoleate (SH) 2.8x10°° EtOH 310 chem. D.k. of ESR signal in OOWAT/NOG
—BO-653-OHt S- deaerated soln. contg.
galvinoxyl.
36 5,7-Di-iso-propyltocoxyt ethyl linoleate
5,7-(i-Pr),-Toc-O- + ethyl linoleate 1.8x10°2 benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— 5,7-(i-Pr),-Toc-OH+ ethyl linoleate radical deaerated soln., H-abstr.
1.8x1072 benzene 298 s.f. D.k. at 400—450 nm inB9MUK/OKAb
deoxygenated soln.
37 a-Tocopheroxyl methyl linolenate
a-Toc-O- +methyl linolenate 8.2x107? benzene 323 therm.  Steady-state ESR signd1REM/ROG
— a-Toc-OH+ methyl linolenate radical in deoxygenated soln.
contg. the phenol,
methyl linoleate, and
di-tert-butyl hyponitrite.
38 5,7-Di-iso-propyltocoxyt ethyl linolenate
5,7-(i-Pr),-Toc-O- + ethyl linolenate 3.8x10°? benzene 298  chem. D.k. at 417 nm in 90NAG/OKA

— 5,7-(i-Pr),-Toc-OH+ ethyl linolenate radical

J. Phys. Chem. Ref. Data, Vol. 34, No. 1, 2005

deaerated soln., H-abstr.



PHENOXYL RADICALS IN SOLUTION 155

TaBLE 4. Reactions of phenoxyl radicals with hydrocarbons, alcohols, olefins, fatty acid esters—Continued

Phenoxyt-reactant k T
No Reaction (Lmol™ts™) Solvent (K)  Method Comments Reference
3.8x107? benzene 298 s.f. D.k. at 400—450 nm inB9MUK/OKAb

deoxygenated soln.
39 5,7-Di-iso-propyltocoxyt ethyl arachidonate

5,7-(i-Pr),-Toc-O- + ethyl arachidonate 4.8x1072 benzene 298 chem. D.k.at417 nmin 90NAG/OKA
— 5,7-(i-Pr),-Toc-OH+ ethyl arachidonate deaerated soln., H-abstr.
radical

4.8x10 2 benzene 298 s.f. D.k. at 400—450 nm inBOIMUK/OKAb

deoxygenated soln.
40 5,7-Di-iso-propyltocoxyt ethyl cis-4,7,10,13,16,19-docosahexaenoate
Toc-O- + ethyl docosahexaenoate 9.1x 1072 benzene 298  chem. D.k. at 417 nm in 90NAG/OKA
— Toc-OH+ ethyl docosahexaenoate radical deaerated soln., H-abstr.
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TaBLE 5. Reactions of phenoxyl radicals with amines, other nitrogen compounds, sulfur compounds

Phenoxytamine k T
No. Reaction (Lmol™*s %)  Solvent(pH) (K) Method Comments Reference
1 GalvinoxyH-diethylmethylamine
Galvinoxyl- + (C,Hs) ,NCH; 1.4x1074 toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
2 Galvinoxyh- triethylamine
Galvinoxyl- +(C,Hs) 3N 1.7x1074 toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
3 GalvinoxyH- n-butyldimethylamine
Galvinoxyl- + CH;CH,CH,CH,N(CHs)» 9.6x10°° toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
4 GalvinoxyH-t-butyldimethylamine
Galvinoxyl- + (t-Bu)N(CH), 2.5x1074 toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
5 GalvinoxyH-tri(n-propyl)amine
Galvinoxyl- + (CH3;CH,CH,) 3N 2.1x10°4 toluene 307  chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
6 Galvinoxyk tri-n-butylamine
Galvinoxyl- + (CH3;CH,CH,CH,) 3N 2.5x10™% toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
7 GalvinoxyH-tetramethylethylenediamine
Galvinoxyl- +(CHz) ,NCH,CH,N(CHjs) 3.6x10°4 toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
8 Tetrgtert-buty)indophenoxyt-aniline
TBIP-O- + CgHsNH, — TBIP—OH+ CgHsNH- 4x10°? o-xylene 303 chem. Decay of ESR signal of 66BID/POK
5.9x 102 313 TBIP-O-. Radical
8.7x107? 323 produced by oxidation
of TBIP—OH with
PbG,. logA=3.85, E,
=30.5 kI mor .
3.7x10°? o-xylene 303 chem. Decay of ESR signal of 66POK/BID
TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
9 Tetrdtert-buty)indophenoxyt aniline-d2
TBIP-O- + CgHsND, — TBIP—OH+ CgHsND- 2.4x10°? o-xylene 303 chem. Decay of ESR signal of 66POK/BID
TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
10 Tetrdtert-buty)indophenoxyt 4-methylaniline
TBIP-O- +4-CH;CgH,NH, 2.1x10°! o-xylene 303 chem. Decay of ESR signal of 66POK/BID
— TBIP—OH+4-CH;CgH,4NH- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
11 Tetrdtert-buty)indophenoxyl 4-methoxyaniline
TBIP-O- +4-CH;OCsH4NH, 1.9 o-xylene 303 chem. Decay of ESR signal of66POK/BID
— TBIP—OH+4-CH;OCsH,4NH- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
12 Tetrdtert-buty)indophenoxyi- 4-bromoaniline
TBIP-O- +4-BrCH,;NH, — TBIP-OH 2.3x1072 o-xylene 303 chem. Decay of ESR signal of 66POK/BID

+4-BrCsH,NH-
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TaBLE 5. Reactions of phenoxyl radicals with amines, other nitrogen compounds, sulfur compounds—Continued
Phenoxylamine k T
No. Reaction (Lmol™*s™%)  Solvent(pH) (K) Method Comments Reference
13 GalvinoxyH-N,N,-dimethylaniline
Galvinoxyl- + CzHsN(CHjz) » 1.6x1074 toluene 307 chem. Decay of the solvent 90SCR/HER
— electron transfer aromatic proton NMR
signal shift.
14 Tetrdtert-buty)indophenoxyt diphenylamine
TBIP-O +Phb,NH — TBIP-OH+Ph,N- 5.0x10°* o-xylene 303 chem. Decay of ESR signal of 66BID/POK
7.4x10°% 313 TBIP-O-. Radical
9.4x10 4 323 produced by oxidation
of TBIP—OH with
PbG,. logA=1.30, E,
=26.8 kI mol'*.
15 Tetrdtert-buty)indophenoxy# diphenylamine-d
TBIP-O +Phb,ND 4.8x1074 o-xylene 313 chem. Decay of ESR signal of 66 POK/BID
— TBIP—OH+Ph,N- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
16 Tetrdtert-buty)indophenoxy o-nitrodiphenylamine
TBIP-O +0-NO,—Ph,NH — TBIP-OH 1.5x10°8 o-xylene 323 chem. Decay of ESR signal of 66BID/POK
+0-NO,—PhN- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
Pb0,.
17 Tetrdtert-buty)indophenoxyl m-nitrodiphenylamine
TBIP-O + m-NO,-Ph,NH 2.1x10°° o-xylene 323 chem. Decay of ESR signal of 66BID/POK
— TBIP—OH+m-NO,—PhN- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
18 Tetrdtert-buty)indophenoxyi- p-nitrodiphenylamine
TBIP-O- + p-NO,—Ph,NH 2.4x10°° o-xylene 323 chem. Decay of ESR signal of 66BID/POK
— TBIP—OH+p-NO,—PhN- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
Pb0,.
19 4-Methoxyphenoxyt 1,4-phenylenediamine
4-CH;0OCgH40- +4-H,NCgH,NH, 6.6x10° water (13.5 RT p.r. P.b.k. at 480 nm in 79STE/NET
— 4-CH;0CGH,O +4-H,NCgH,NH- N,O-saturated solution
containing 1 mol !
ethylene glycol.
Reportedk,., probably
incorrect.
20 Tetrdtert-buty)indophenoxyt 1,4-phenylenediamine
TBIP-O +4-NH,CgH,NH, 2.8 o-xylene 303 chem. Decay of ESR signal of66POK/BID
— TBIP—OH+4-NH,CgH,NH- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
Pb0,.
21 Phenoxyt TMPD
CgHsO- +4-(CH;) ,NCsH4N(CH;z) » 3.8x10° water(13.5 RT p.r. P.b.k. at 565 nm in 79STE/NET
— CgHsO™ +4-(CHy) ,NCgH4N(CHg),- © N,O-satd. soln. contg.
1 mol L™ ethylene
glycol.
5% 10° ccl, RT p.r. P.b.k. at 572 nm in 84GRO/NET
N,-satd. soln. contg.
0.17 mol L * phenol.
22 4-Methoxyphenoxyt TMPD
4-CH;0CH,O- +4-(CHz) ,NCgH4N(CH,) 2.2x10° water(13.5 RT p.r. P.b.k. at 565 nm in 79STE/NET
— 4-CH;0CGH,O N,O-satd. soln. contg.
+4-(CHg) ,NCsH,N(CHg),- * 1 mol L™?! ethylene
glycol.
1.5x10° water(13.5 293 p.r. P.b.k. in NO-satd. soln. 90JOV/STE

contg. 0.9 mol C*
ethylene glycol.
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TaBLE 5. Reactions of phenoxyl radicals with amines, other nitrogen compounds, sulfur compounds—Continued

Phenoxylamine k T
No. Reaction (Lmol™*s™%)  Solvent(pH) (K) Method Comments Reference
1.5x 108 CCl, RT p.r. P.b.k. at 572 nm in 84GRO/NET
N,-satd. soln. contg.
0.06 mol !
4-methoxyphenol.
23 1,3-Benzosemiquinone aniolMPD
3-(07)CgH40- +4-(CHg) ,NCgH4N(CHg)» 1.2x10° water(11.6 RT p.r. P.b.k. at 565 nm in 79STE/NET
— 3-(0)CgH40 +4-(CHg) ,NCgH4N(CHg) 5+ " 1.7x10° water(13.5 N,O-satd. soln. contg.
1 mol L™ ethylene
glycol. k reported for
reverse reaction
probably incorrect.
24 3,4-Methylenedioxyphenoxy|ITMPD
sesamol-O+ 4-(CH,;),NCgH,N(CHj3),» 1.5x10° water(13.5 293 p.r. P.b.k. in NO-satd. soln. 91JOVI/TOS
— sesamol-O+4-(CH;) ,NCgH,N(CH,) - *
25 2,6-Dimethoxyphenoxyl TMPD
2,6-(CH;0),CgH30- 1.2x10° water(13.5 293 p.r. Kinetics in NO-satd. 91JOVI/TOS
+4-(CH;),NCgH4N(CHz), — soln.
2,6-(CH;0),CsH30-
+4-(CHg),NCgH/N(CHg),- *
26 Phenoxyt NADH (nicotinamide adenine dinucleotide, reduced
CeHs0- + NADH — CgHs0H+NAD - 1.1x 10 water RT p.r. Kinetics in NO-satd. 83GRO/NET
(7-13.5 soln.
27 4-Methoxyphenoxyt NADH
4-CH;0C;H,O- + NADH <1x10° water (7) RT p.r. Kinetics in NO-satd. 83GRO/NET
soln.
28 Trolox phenoxyl radicat NADH
TxO-+NADH — TxOH+NAD- <1X10° water (7) RT p.r. D.k. at 430 nm in 88DAV/FOR
N,O-satd. soln. contg.
azide.
29 4-Aminophenoxyt NADH
4-NH,CgH,O- + NADH <1X10° water (7) RT p.r. Kinetics in NO-satd. 83GRO/NET
soln.
30 1,2-BenzosemiquinoreNADH
1,2-GH4(O7)O- + NADH <1x10° water (7) RT p.r. Kinetics in NO-satd. 83GRO/NET
soln.
31 1,3-BenzosemiquinoreNADH
1,3-GH4(OH)O- +NADH — 1,3-GH,(OH), 8x10° water (7) RT p.r. Kinetics in NO-satd. 83GRO/NET
+NAD- <1x10° water (9.3 soln. for mixture of
semiquinone neutral
and anionpK, of
1,3-GH4(OH)O-—=6.4
(86JIN/MAD).
32 1,4-BenzosemiquinoreNADH
1,4-GH,(O)O- + NADH <1x10° water (7) RT p.r. Kinetics in NO-satd. 83GRO/NET
soln.
33 a-Tocopheroxyt histamine
a-Toc-O- +2-(4-imidazolyl)ethylamine 1X107 n-BuOH RT chem. Decay of ESR signal of 930ND/MIS
— products a-tocopheroxyl radical,
produced by reaction of
a-tocopherol with
DPPH, in the presence
of various
concentrations of
histamine. Decay
includes a-Toc-O-
+a-Toc-O- and
a-Toc-O- + histamine.
34 Phenoxyt 2,2’ -azinobis(3-ethylbenzothiazoline-6-sulfonate idABTS)
CeHsO- +ABTS?™ — CzH;O™ +ABTS. ~ 3.8x10° water RT p.r. P.b.k. at 415 nm. 89NET/HUI
35 4-Methoxyphenoxyt ABTS
4-CH;OCgH,O- + ABTS?™ 1.0x 10 water (5.9 RT p.r. P.b.k. at 415 nnk 95KHA/
— 4-CH;0C4H,OH+ ABTS: ~ much lower at pH 8. ALF
36 2,6-Di-tert-butyl4-isopropylphenoxyt 2,2-diphenyl-1-picrylhydrazine
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TaBLE 5. Reactions of phenoxyl radicals with amines, other nitrogen compounds, sulfur compounds—Continued

No.

Phenoxytamine k
Reaction (Lmol™ts™

Solvent(pH)

-
(K)

Method

Comments Reference

37

38

39

40

41

42

2,6-(t-Bu)-4-(i-Pr)GH,O- + DPPH-H 1.3 benzene
— 2,6-(t-Bu),-4-(i-Pr) GGH,OH+ DPPH 2.7

4.8

a-Tocopheroxyt 3-methyl-1{2-(2-naphthyloxy)ethy}-2-pyrazolin-5-one
a-Toc-O- + nafazatrom— Products 3.1x10° n-BuOH

a-Tocopheroxyt2,8-dimethyl-2,3,4,4a,5,9b-hexahydro- 1 H-pyrido(4,3b)indole

a-Toc-O- + stobadine-OH 2.5x 107 n-BuOH

— a-Toc-OH+ stobadine-O

Trolox phenoxyl radicat cysteamine
TxO- +NH,CH,CH,SH
— TXOH+ NH,CH,CH,S-

<1X10° water (7)

TXO- +NH,CH,CH,S
— TXO™ + NH,CH,CH,S-

<1x10°
2% 10°

water (10)
water (13)

2,2,5,7,8-Pentamethylchromé&noxyl+ dihydrolipoic acid thiolate anion
HPMC: +L(SH)S — LS,-~+HPMC™ 5.1x 107 water (8.5

Trolox phenoxyl radicat dihydrolipoic acid thiolate anion

TXO- +L(SH)S — LS,-~+TxO~ 3.5X 107 water (8.5)

a-Tocopheroxyt glutathione

a-Toc-O- + GSH — a-Toc-OH+ GS ~2.5x 10 water (6.8)

293
313
333

RT

RT

RT

RT

RT

RT

chem.

chem.

chem.

p.r.

p.r.

p.r.

f.p.

ESR kinetics in
deaerated soln. contg.
DPPH radicals and the
phenol. logA=4.8, E,
=26 kJmol*. For
reverse reaction Kk,
=0.18 at 293 K, 0.39 at
313 K, 0.77 at 333 K.

67AYS/RUS

Decay of ESR signal of 930ND/MIS
a-tocopheroxyl,
produced by reaction of
a-tocopherol with
DPPH, in the presence
of various
concentrations of
nafazatrom. Decay
includes a-Toc-O-
+a-Toc-O- and
a-Toc-O-
+nafazatrom.

Decay of ESR signal of 930ND/MIS
a-tocopheroxyl radical,
produced by reaction of
a-tocopherol with
DPPH, in the presence
of various
concentrations of
stobadine. Decay
includes a-Toc-O-
+a-Toc-O- and
a-Toc-O- + stobadine.

D.k. at 430 nm in
N,O-satd. soln. contg.
azide.

D.k. at 430 nm in
N,O-satd. soln. contg.
azide.

88DAV/FOR

88DAV/FOR

D.k. and p.b.k. in soln. 94BOR/MIC
contg. acetonitrile

and azide. Derived from
fitting to a complex
mechanism.

D.k. and p.b.k. in soln. 94BOR/MIC
contg. acetonitrile and

azide. Derived from

fitting to a complex

mechanism.

D.k. at 430 nm in air
satd. soln. contg. CTAC
micelles.

91BIS/PAR
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TaBLE 6. Reactions of phenoxyl radicals with phenols

— 2,4,6-(t-Bu}CgH,OH+ 3-(t-Bu) GH,O-

J. Phys. Chem. Ref. Data, Vol. 34, No. 1, 2005

Phenoxyt phenol k T E,
No. Reaction (Lmol~*s 1) Solvent(pH) (K) logA (kJmol!) Method Comments Reference
1 Phenoxyk phenoxide
CgHs0- + CgH50™ = CgHsO™ + CgH50- 1.9x10¢° water(11.5 RT elr. ESR line broadening of 76SCH/NET
(self exchange phenoxyl radical as a
function of [PhO ] in
N,O-satd. soln.
Self-exchange reaction.
2 4-lodophenoxyt phenoxide
4-1CgH,0- + CgH50™ 6x10° water(11-12 RT p.r. D.k. at 500 nm in 90LIN/SHE
— 4-1CgH,0™ + C4H50- N,O-satd. soln.
Electron transfer
reaction. For reverse
reaction k,=1.6x 1CP.
1=0.1.
3 2,4,6-Tri-t-butylphenoxyt phenol
2,46-(t-Bu)3CsH,0- + C4H5sOH 6.2 benzene 297 s.f. D.k. at 400 or 630 nm @YDAR/MAH
— 2,4,6-(t-Bu}CsH,OH+ CgH50- deoxygenated soln.
1.7x10" benzene 333 s.f. D.k. at 400 or 630 nm BYMAH/DAR
deoxygenated soln.
3.8 benzene 303 s.f. D.k. at 400 or 630 nm in72MAH/DAR
8.5 333 deoxygenated soln.
1.6x10" PhCl 333 s.f. D.k. at 400 or 630 nm i57MAH/DAR
deoxygenated soln.
4.1 PhCI 293 59 30.5 chem. Decay of ESR signal i6PRO/MAL
deaerated soln. Radical
formed by photolysis of
2,4,6-tri-tert-butyl-4-
bromocyclohexadienone.
5.7 hexane 297 chem. Decay of ESR signal "%6PRO/MAL
deaerated soln. Radical
formed by photolysis of
2,4,6-tri-tert-butyl-4-
bromocyclohexadienone.
7.9 CCl, 303 s.f. D.k. at 400 or 630 nm in72MAH/DAR
1.6x10 333 deoxygenated solrk
decreases upon
increasing fraction of
acetonitrile or
p-dioxane as a
co-solvent.
4 GalvinoxyH phenol
Galvinoxyl- + CgH;OH 0.34 CCl, 293 36.0 chem. D.k. at 435 nm. 78NIS/OKA
— Galvinoxyl-H+ CzH50- 0.43 298
0.55 303
0.30 benzene 298 chem. D.k. at 435 nm. Soln.78NIS/OKA
satd. with HO.
Galvinoxyl- + C¢gHs0D 0.26 benzene 298 chem. D.k. at 435 nm. Soln.78NIS/OKA
— Galvinoxyl-D+ CgH50- satd. with BO.
5 Tetra(tert-butyl)indophenoxylphenol
TBIP-O- + C4Hs0OH 0.08 o-xylene 303 6.49 43.9 chem. Decay of ESR signal 066BID/POK
— TBIP-OH+ CgH50- 0.14 313 TBIP-O-. Radical
0.23 323 produced by oxidation
of TBIP—OH with
Pb0,.
6  Galvinoxyh 4-methylphenol
Galvinoxyl- +4-CH;CgH,OH 5.3 CCl, 293 31.0 chem. D.k. at 435 nm. 78NIS/OKA
— Galvinoxyl-H+ 4-CH;CgH,O- 6.7 298
8.0 303
7  Tetra(tert-butyl)indophenoxyl4-methylphenol
TBIP-O +4-CH;CgH,OH 0.08 o-xylene 303 chem. Decay of ESR signal @#6BID/POK
— TBIP—OH+4-CH,;C4H,0- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
Pb0,.
8  2,4,6-Tri-t-butylphenoxyt 3-tert-butylphenol
2,46-(t-Bu)3CsH,0O- + 3-(t-Bu) GH,OH 2.1x10' benzene 297 s.f. D.k. at 400 or 630 nm B7DAR/MAH

deoxygenated soln.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued

Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
9  2,4,6-Tri-t-butylphenoxyt 4-tert-butylphenol

10

11

12

13

14

15

16

17

18

19

2,46-(t-Bu)3CgH,0- +4-(t-Bu)CgH,OH 9.3x 10

— 2,4,6{t-Bu);CsH,0OH+ 4-(t-Bu) GsH,O-
2.5x 10
4.9x<10
1.3x 10°
2.2x10°
5.1x 10
6.7x 10
11X 10?
9.5x 10
2.2x 10

Galvinoxyh-4-t-butylphenol

Galvinoxyl- +4-(t-Bu) GH,OH 6.8

— Galvinoxyl-H+4-(t-Bu) GH,O-

Galvinoxyl- +4-(t-Bu) GH,OD 3.2

— Galvinoxyl-D+ 4-(t-Bu) GH,O-

2,4,6-Tri-t-butylphenoxyt 4 -phenylphenol

2,46-(t-Bu)3CgH,0- + 4-CgHsCgH,OH 2.5X 107

— 2,46-(t-Bu)3CsH,OH+ 4-C5H5CsH,0O-

2,4,6-Tri-t-butylphenoxyt 3-cyanophenol

2,46-(t-Bu)3CsH,0- +3-NCC,H,OH 0.16

— 2,46-(t-Bu)3CsH,0H+ 3-NCGH,0-

2,4,6-Tri-t-butylphenoxyt 4 -cyanophenol

2,46-(t-Bu)3CgH,0- +4-NCC;H,OH 0.15

— 2,46-(t-Bu);C¢H,OH+4-NCGH,4O-

Galvinoxyh-4-cyanophenol

Galvinoxyl- + 4-NCC;H,OH 7.3x10°3

— Galvinoxyl-H+4-NCGsH,O- 9.3x10° 3
1.7x10°2

2,4,6-Tri-t-butylphenoxyt 4 -carbomethoxyphenol
2,46-(t-Bu)3CgH,0- 0.42
+4-(CH;0CO)GH,OH

— 2,46-(t-Bu);CsH,OH

+4-(CH;0CO)GH,0-

2,4,6-Tri-t-butylphenoxyt 3-carbethoxyphenol
2,46-(t-Bu)3CgH,0- 1.2
+3-(C,H;0CO)GH,OH

— 2,46-(t-Bu);CsH,OH

+3-(C,H;0CO)CeH,4O-

0.59
1.4
0.43
0.76
1.3
1.8
4.6
Galvinoxyh- 4-acetyloxyphenol
Galvinoxyl- +4-(CH;COO)GH,OH — 0.031
Galvinoxyl-H+4-(CH;COO) GH,0- 0.044
0.071
2,4,6-Tri-t-butylphenoxyt 4-methoxyphenol
2,46-(t-Bu);CgH,0- +4-CH;0OC;H,OH 6.1x 10°
— 2,46-(t-Bu);C¢H,OH+4-CH;0OC;H,O-
GalvinoxyH-4-methoxyphenol
Galvinoxyl- + 4-CH;OCzH,OH — 4.2X 107

benzene

benzene

benzene
PhCI

PhCI

ccl,

benzene

benzene

benzene

benzene

benzene

ccl,

benzene

benzene

benzene

PhCI

ccl,

ccl,

benzene

ccl,

297

333

303
333
333

303
313
333
303
333

298

298

297

297

297

293
298
303

297

297

303
333
303
313
333
303
333

293
298
303

297

293

5.3

4.8

s.f.  D.k.at400 or 630 nm i67DAR/MAH
deoxygenated soln.
s.f.  D.k.at400 or 630 nm i67MAH/DAR
deoxygenated soln.
s.f. D.k. at 400 or 630 nm in 72MAH/DAR
deoxygenated soln.
s.f. D.k. at 400 or 630 nm in67MAH/DAR
deoxygenated soln.
D.k. at 400 or 630 nm i OMAH/DARa
deoxygenated soln.

21 s.f.

s.f. D.k. at 400 or 630 nm in 72MAH/DAR
deoxygenated soln.

D.k. at 435 nm. Soln. 78NIS/OKA
satd. with HO.

D.k. at 435 nm. Soln. 78NIS/OKA
satd. with BO.

chem.

chem.

s.f.  D.k.at400 or 630 nm i67DAR/MAH
deoxygenated soln.
Isotope effect for OH
deuteriated phenol
phenot>7.5.

s.f. D.k. at 400 or 630 nm B7DAR/MAH
deoxygenated soln.

s.f.  D.k.at400 or 630 nm B7DAR/MAH
deoxygenated soln.

63.2 chem. D.k. at 435 nm. 78NIS/OKA
s.f. D.k. at 400 or 630 nm B7DAR/MAH
deoxygenated soln.
s.f. D.k. at 400 or 630 nm &7DAR/MAH
deoxygenated soln.
s.f. D.k. at 400 or 630 nm in 72MAH/DAR
deoxygenated soln.
30 s.f. D.k. at 400 or 630 nm ivOMAH/DARa
deoxygenated soln.
s.f. D.k. at 400 or 630 nm in 72MAH/DAR
deoxygenated soln.
60.2 chem. D.k. at 435 nm. 78NIS/OKA
s.f. D.k. at 400 or 630 nm i67DAR/MAH
deoxygenated soln.
23.0 chem. D.k. at 435 nm. 78NIS/OKA
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
Galvinoxyl-H+4-CH;OCgH,O- 4.9x 107 298
5.7x 107 303
5.5 107 benzene 298 chem. D.k. at 435 nm. Soln. 78NIS/OKA
satd. with HO.
Galvinoxyl- +4-CH;0CsH,OD 1.6X 107 benzene 298 chem. D.k. at 435 nm. Soln. 78NIS/OKA
— Galvinoxyl-D+4-CH;0CzH,0- satd. with BO.
20 3-hydroxy-5-methoxyphenoxyl4 -methoxyphenol
3,5-(0OH) (0 )C4Hz0CHz+ 4-CH;OC;H,OH 6.4 10° water(7) 293 p.r.  Kinetics in NO-satd. =~ 95JOV/HAR
— 3,5-(0OH),C¢H;0CH; + 4-CH;OCgH,O- soln. contg. N™. For
reverse reactiok,=1.4
X 10°.
21 GalvinoxyH 4-nitrophenol
Galvinoxyl- +4-O,NCzH,OH 3.4x107° CCl, 298 chem. D.k. at 435 nm. 78NIS/OKA
— Galvinoxyl-H+4-0O,NCzH,0-
22 Tetra(tert-butyl)indophenoxyl4-nitrophenol
TBIP-O- +4-NO,C4H,OH 8x107? o-xylene 303 chem. Decay of ESR signal 066BID/POK
— TBIP-OH+4-NO,CgH,40- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
23 Galvinoxyh- 4-fluorophenol
Galvinoxyl- +4-FC;H,OH 1.1 CCl, 293 41.0 chem. D.k. at 435 nm. 78NIS/OKA
— Galvinoxyl-H+4-FCsH,O- 15 298
2.0 303
24 GalvinoxyH 4-chlorophenol
Galvinoxyl- +4-CICsH,OH 43x10°% p-dioxane 293 59.4 chem. D.k. at 435 nm. Rate78NIS/OKA
— Galvinoxyl-H+4-CIC;H,O- 6.2x10° 298 constants are reported
9.6x10°° 303 for various mixtures of
dioxane and
cyclohexane.
1.3 cyclohexane 293 36.2 chem. D.k. at 435 nm. Rate78NIS/OKA
1.6 298 constants are reported
21 303 for various mixtures of
dioxane and
cyclohexane.
25 Phenoxyt 4-bromophenoxide
CeHs0- +4-BrCH,O 2.0x10° water(11.5 RT p.r.  Formn. at 430 nm as a76SCH/NET
— CgHs0™ +4-BrCsH,0- function of
4-bromophenoxide ion
concentration in
N,-satd. soln. contg.
0.2 mol L™ *t-BuOH.
26 2,4,6-Tri-t-butylphenoxyt 4-bromophenol
2,46-(t-Bu)3CsH,0- +4-BrCsH,OH 8.7 benzene 297 s.f.  D.k.at400 or 630 nm 67DAR/MAH
— 2,46-(t-Bu)3CsH,OH deoxygenated soln.
+4-BrCsH,0-
5.4 PhCI 303 6.2 32 s.f.  D.k.at400 or 630 nm i"OMAH/DARa
7.5 313 deoxygenated soln.
16 333
4.7 PhCI 293 5.8 28.9 chem. Decay of ESR signal ml6PRO/MAL
deaerated soln. Radical
formed by photolysis of
2,4,6-tri-tert-butyl-4-
bromocyclohexadienone.
27 GalvinoxyH-4-bromophenol
Galvinoxyl- +4-BrCsH,OH 0.65 CCl, 293 43.0 chem. D.k. at 435 nm. 78NIS/OKA
— Galvinoxyl-H+4-BrC;H,0- 0.76 298
1.2 303
28 2,4,6-Tri-t-butylphenoxyt 3,5-dimethylphenol
2,46-(t-Bu);CgH,0- +3,5-(CH;) ,CsHzOH  3.1x 10 benzene 297 s.f.  D.k.at400 or 630 nm i67DAR/MAH
— 2,46-(t-Bu)3CsH,OH deoxygenated soln.
+3,5-(CH;) ,CsH30-
1.8x 10 benzene 303 s.f.  D.k.at400 or 630 nmin 72MAH/DAR
5.7x 10 333 deoxygenated soln.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.

No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
1.6x 10! PhCI 303 6.2 29 s.f.  D.k.at400 or 630 nm i"OMAH/DARa
2.9x 10" 313 deoxygenated soln.
4.7x 10 333
3.9x10 CCl, 303 s.f.  D.k.at400 or 630 nmin 72MAH/DAR
7.4x 10 333 deoxygenated soln.

29 2,4,6-Tri-tert-butylphenoxyt 2,6-di-tert-butylphenol

2,46-(t-Bu)z-CgH,0- 5.4x 10 hexane 293 3.3 105 chem. Decay of ESR signal "6PRO/MAL

+2,6-(t-Bu),-CgH;0H deaerated soln. Radical

— 2,46-(t-Bu)s-C4H,OH formed by photolysis of

+2,6-(t-Bu),-CgH530- 2,4,6-tri-tert-butyl-4-
bromocyclohexadienone.

30 Tetra(tert-butyl)indophenoxyl2,6-di-tert-butylphenol

TBIP-O- +2,6-(t-Bu),-CsH;0H 3.1 o-xylene 303 chem. Decay of ESR signal 066BID/POK
— TBIP—OH+ 2,6-(t-Bu),-CgH30- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
31 Lysozyme tyrosyl radical 3,4-methylenedioxyphenol
Lys-TyrO- + sesamol-OH 9.3x1¢° water/ RT p.r.  D.k. at 405 nm in 84HOE/BUT
— Lys-TyrOH+ sesamol-O micelles(7) N,O-satd. soln. contg.
azide and SDS micelles.
32 2,4,6-Tri-tert-butylphenoxyt 2,6- di-tert-butyl-4-methylphenol
2,46-(t-Bu)z-CgH,0- +2,6-(t-Bu), 3.4x 107 hexane 293 25 3.3 chem. Decay of ESR signal isPRO/MAL
—4-MeGH,0H — 2,46-(t-Bu)s-CgH,OH deaerated soln. Radical
+2,6-(t-Bu),-4-MeG;H,0- formed by photolysis of
2,4,6-tri-tert-butyl-4-
bromocyclohexadienone.
33 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 2,6-di-tert-butyl-4-methylphenol
MPP-O + 2,6-(t-Bu),-4-MeCGH,OH — 4.8x 10" benzene/ 298 s.f.  D.k. at 375 and 580 nm89MUKI/NISa
MPP—OH#t 2,6-(t-Bu),-4-MeGH,O- EtOH (2/1) in deaerated soln.
34 Tetra(tert-butyl)indophenoxyl2,6-di-tert-butyt4-methylphenol
TBIP-O- +2,6-(t-Bu),-4-Me-GH,OH — 1.0 o-xylene 303 3.84 23.0 chem. Decay of ESR signal of66BID/POK
TBIP-OH+ 2,6-(t-Bu),-4-Me-GH,O- 1.2 313 TBIP-O-. Radical
1.4 323 produced by oxidation
of TBIP—OH with
Pb0,.
35 Tetra(tert-butyl)indophenoxyl2,6-di-tert-butyt4-ethylphenol
TBIP-O- +2,6-(t-Bu),-4-Et-C6H20H 0.55 o-xylene 303 chem. Decay of ESR signal 066BID/POK
— TBIP—OH+ 2,6-(t-Bu),-4-Et-G;H,O- TBIP-O-. Radical
produced by oxidation
of TBIP—OH with
PbO,.
36 2,4,6-Tri(tert-butyl)phenoxyt 2,4,6- Tri(tert-butyl) - 3,5- dideuteriophenol
2,46-(t-Bu)3CgH,0O- 2.2X 107 ccCl, 294 s.f.  Kinetic ESR in 68ARI/WEI
+2,4,6-(t-Bu)CsD,0OH deoxygenated soln.
— 2,46-(t-Bu)3CsH,OH Deuterium isotope
+2,4,6-(t-Bu)CgD,0- effect Kon) /Kop)
=1.24.
37 2,4,6-Tri-tert-butylphenoxyt 2,4,6-trichlorophenol
2,46-(t-Bu)3;CgH,0O- +2,4,6-CLCgH,OH 2.7 PhCI 303 4.6 24 s.f.  D.k.at400 or 630 nm ivOMAH/DARa
— 4.0 313 deoxygenated soln.
2,4,6-(t-BujCgH,0OH+2,4,6-CLCeH,O- 6.4 333
38 Phenoxyt a-naphthol
CgHs0- + @-NpOH — CgH5OH+ a-NpO- 2.3x10 t-Bu,O,/ f.p. Pb.k. at510 nmin 94FOT/ING
benzenés/1) deoxygenated soln.
contg. 1.4 mol !
phenol.
39 Phenoxyt B-naphthol
CgH50- + B-NpOH — CgHsOH+ B-NpO- 4.5x10° t-Bu,O,/ fp. P.bk. at470 nmin 94FOT/ING
benzen&s/1) deoxygenated soln.

contg. 1.4 mol !
phenol.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
40 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 6 -hydroxy-2,2-dimethylchromane

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

MPP—-O + DMC-OH — MPP-OH 4.1X 107 EtOH 298 s.f.
+DMC-0-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl

+6-hydroxy-2,2,8-trimethylchromane

MPP-O + TMC-OH — MPP-OH 1.0x10° EtOH 298 s.f.
+TMC-O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 6 - hydroxy-2,2-dimethyl- 7 -tert-butylchromane
MPP-O + DMBC-OH 1.4x10° EtOH 298 s.f.
— MPP-OHt+ DMBC-0-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 6-hydroxy-2,2,5,7-tetramethylchromane

MPP-O + TMC-OH — MPP-OH 2.0x10° EtOH 298 s.f.
+TMC-0O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy 6 - hydroxy-2,2,5,8-tetramethylchromane

MPP-O + TMC-OH — MPP-OH 2.2x10° EtOH 298 s.f.
+TMC-0O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 6-hydroxy-2,2,7,8- tetramethylchromane

MPP-O +TMC-OH — MPP—OH 2.1x10° EtOH 298 s.f.
+TMC-0O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 6 - hydroxy-2,2-dimethyl-5,7-diethylchromane
MPP-O + DMDEC-OH 1.9x10° EtOH 298 s.f.

— MPP-OHt+ DMDEC-0O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy 6 - hydroxy-2,2-dimethyl-5,7-di-isopropylchromane
MPP-O +DMDIC-OH 2.8x10° EtOH 298 s.f.
— MPP-OH+ DMDIC-0-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy 6 -hydroxy-2,2,5-trimethyl- 7 - tert-butylchromane

MPP-O +TMBC-OH 2.3x10° EtOH 298 s.f.
— MPP—-OH+TMBC-O0-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy 6 - hydroxy-2,2,5,7,8-pentamethylchromane
MPP-O +PMC-OH— MPP-OH 4.2x10° EtOH 298 s.f.
+PMC-0O

Phenoxyt 6-hydroxy-2,2,5,7,8-pentamethylchroman

CgHsO- + HPMC—OH — CzHsOH 3.7x108  t-Bu,0O,/ f.p.
+HPMC-0O MeCN (2/1)

Phenoxyt Trolox C

CgHs0- + TXOH — CgHsOH+ TXO- 41x108  water(7) RT p.r.
2-Methylphenoxyt Trolox C

2-CH,CgH,0- + TXOH <1x10° water(7) RT p.r.
— 2-CH;CgH,OH+ TXO-

3-Methylphenoxyt Trolox C

3-CH;CgH,O- + TxOH 2.8x10° water(7) RT p.r.
— 3-CH;CgH,4OH+TXO-

4-Methylphenoxyt Trolox C

4-CH;CgH,4O- + TxOH 9.5x 10’ water(7) RT p.r.
— 4-CH;CgH,4OH+ TxO-

Tyrosyl radical Trolox C

TyrO- + TXOH — TyrOH+ TxO- 3.1x10° water(7) RT p.r.
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D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.

D.k. at 376 and 580 nn87MUK/YOK
in deaerated soln.
P.b.k. at 430 nm in 94FOT/ING
deoxygenated soln.
contg. 1.4 mol !
phenol.

P.b.k. at 430 nm in 88DAV/FOR
N,O-satd. soln. contg.
0.1 mol L™?! azide.
P.b.k. at 430 nm in 88DAV/FOR
N,O-satd. soln. contg.
0.1 mol L™ ! azide.
P.b.k. at 430 nm in 88DAV/FOR
N,O-satd. soln. contg.
0.1 mol L™ ! azide.
P.b.k. at 430 nm in 88DAV/FOR
N,O-satd. soln. contg.
0.1 mol L™ ! azide;
yield 53%.

P.b.k. at 420 nm in 89HUN/DES
N,O-satd. soln. contg.

10 mmol L't
phosphate, 1 mmol 1!

T1,SOQ,, 0.4 mmol !
tyrosine, and
0.01-0.1 mmol C*
Trolox.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
3.8x10®  water(7.00 RT p.r.  Pb.k. at 440 nm in 84BIS/AHM
N,O-satd. soln. contg.
azide or bromide.
3.2x10°  water(7) RT p.r.  P.b.k. at 430 nmin 88DAV/FOR
N,O-satd. soln. contg.
azide.
56 2-Carboxyphenoxyt Trolox C
2-(CG, " )CgH,O- + TXOH 3x10° water(7) RT p.r.  Pb.k. at 430 nm in 88DAV/FOR
— 2-(CO,)CgH,OH+TXO- N,O-satd. soln. contg.
0.1 mol L™ ! azide.
57 2-Methoxy-4-(2-methylvinyl)phenoxyt Trolox C
2-(CH;0)-4-(CH;CH=CH) CgH30- 5.4x10" water(10.5 RT p.r.  P.b.k. at430 nmin 00GUH/PRI
+TxO" — 2-(CH;0)-4- N,O-satd. soln. contg.
(CH3CH=CH)C¢H3;0™ + TxO- azide.
58 2-Methoxy-4-(2-acetylvinyl)phenoxyt Trolox C
2-(CH;0)-4-(CH;COCH=CH) 8.3x 10’ water(6) RT p.r.  D.k. at 360 nmin 99PRI/DEV
CgH30- + TxOH — 2-(CH;0)- N,O-satd. soln. contg.
4-(CH;COCH=CH)CgH;OH+ TxO- azide.
59 3,4-Dihydroxyphenylalanine semiquinone aniofrolox C
DOPA. +TxOH — DOPA+ TxO- 7.4x 10" water(7) 293 p.r.  P.b.k. at 425 nmin 94JOV/STE
N,O-satd. soln. contg.
bromide.
60 Hesperidin semiquinone ani¢rolox C
hesperidin-O+ TxOH — hesperidin-OH 1.9x10° water(7) 293 p.r.  Pb.k. at 425 nm in 94JOV/STE
+TxO- N,O-satd. soln. contg.
bromide.
61 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl Vitamin K1-chromanol
MPP-0O +K1-Chroman-OH 3.5x10* EtOH 298 7.02 14.3 s.f.  D.k. at 376 and 580 nm 89MUK/
— MPP—-OHt K1-Chroman-O in deaerated soln. OKAa
62 2,6-Di-tert-butyl4-(4’'-methoxyphenyl) phenoxyl Vitamin K1-chromenol
MPP-0O +K1-Chromen-OH 2.5x 10 EtOH 298 7.37 17.0 s.f.  D.k.at 376 and 580 nm 89MUK/
— MPP-OH+K1-Chromen-O in deaerated soln. OKAa
63 2,6-Di-tert-butyl4-(4’'-methoxyphenyl) phenoxyl Ubichromanol
MPP-0O + Ubichroman-OH 4.2x10° EtOH 298 7.49 27.7 s.f.  D.. at 376 and 580 nm 89MUK/
— MPP-OH+ Ubichroman-O in deaerated soln. OKAa
64 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl Ubichromenol
MPP-O + Ubichromen-OH 5.6X 107 EtOH 298 6.89 23.9 s.f.  D.k. at 376 and 580 nm 89MUK/
— MPP—-OH+ Ubichromen-O in deaerated soln. OKAa
65 2,6-Di-tert-butyd4-(4’-methoxyphenyl) phenoxyl Tocol (6-hydroxy-2-methyl-2-phytylchroman)
MPP-0O + Toc-OH — MPP—-OH#+ Toc-O 5.6X 107 EtOH 298 7.39 27.1 s.f.  D.k. at 376 and 580 n®IMUK/KAG
in deaerated soln.
66 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyi 5,7-dimethyltocol
MPP-O + DMToc-OH 2.4x 10° EtOH 298 6.48 175 s.f.  D.k. at 376 and 580 niBOMUK/KAG
— MPP-OH+ DMToc-O- in deaerated soln.
67 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 5,7-diethyltocol
MPP-O + DEToc-OH 2.0x10° EtOH 298 6.63 18.7 s.f.  D.. at 376 and 580 nBOMUK/KAG
— MPP-OH+ DEToc-O in deaerated soln.
68 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyi 5,7-diisopropyltocol
MPP-O +DPToc-OH— MPP—-OH+ 2.5x10° EtOH 298 6.71 18.5 s.f.  D.k. at 376 and 580 n®IMUK/KAG
in deaerated
DPToc-O soln.
69 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 5-methyl- 7 -tert-butyltocol
MPP-O +BMToc-OH 3.0x10° EtOH 298 6.59 17.8 s.f.  D.k. at 376 and 580 nBOMUK/KAG
— MPP-OHt BMToc-O- in deaerated soln.
70 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyi 5-methyl-8-tert-butyltocol
MPP-O +BMToc-OH 3.6x10° EtOH 298 6.38 16.1 s.f.  D.k. at 376 and 580 nBOIMUK/KAG
— MPP-OHt+ BMToc-O- in deaerated soln.
71 2,6-Di-tert-butyd4-(4’-methylphenyl) phenoxyt Tocol
MPP-0O +Toc-OH — MPP-OHt+ Toc-O 6.7x 107 EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
deaerated soln.
72 2,6-Di-tert-butyl4-phenylphenoxyt Tocol
PP-0O + Toc-OH — PP-OH# Toc-O 1.1x10° EtOH 298 s.f.  D.k. at 370-380 nm ir92NAG/KUR

deaerated soln.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
73 2,6-Di-tert-butyl4-(4'-bromophenyl) phenoxyt Tocol

74

75

76

77

78

79

80

81

82

83

84

85

BPP-O + Toc-OH — BPP—-OH+ Toc-O

2,6-Di-tert-butyl4- (4’ -nitrophenyl) phenoxyt Tocol

NPP—0O + Toc-OH — NPP—OH# Toc-O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl Tocol-d;

MPP-0O + Toc-OD — MPP-OH+ Toc-O

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyi Tocol

MPP-0O +Toc-OH — MPP-OHt+ Toc-O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyi 5,7-dimethyltocol

MPP-O + DMToc-OH
— MPP—OH+ DMToc-O-
Phenoxyt a-tocopherol

CgHs0- + a-Toc-OH — CgH50H+ a-Toc-O

Phenoxyt y-tocopherol

CgHsO- + y-Toc-OH — CgHsOH+ y-Toc-O

Phenoxyt §-tocopherol

CgHs0O- + 6-Toc-OH— CgHsOH+ 6-Toc-O-

Lysozyme tyrosyl radical a-tocopherol
Lys-TyrO- + a-Toc-OH
— Lys-TyrOH+ a-Toc-O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl a-tocopherol

MPP-O + a-Toc-OH — MPP-OH
+ a-Toc-O

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy B-tocopherol

MPP-O + -Toc-OH — MPP-OH
+ B-Toc-O

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy y-tocopherol

MPP-O + y-Toc-OH — MPP—-OH
+ y-Toc-O-

2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy 5-tocopherol

MPP-0O + §-Toc-OH — MPP-OH
+ 6-Toc-O-

1.3x10° EtOH 298 s.f.
2.3x10° EtOH 298 s.f.
3.1x 10 EtOD 298 s.f.
5.6X 107 EtOH 298 s.f.
2.4x 10° EtOH 298 s.f.
1.1x10°  tBu,0,/ RT f.p.
benzene
(3/1)
3.1x10°  t-Bu,0,/ RT f.p.
MeCN (2/1)
25x108  tBu,0,/ RT f.p.
benzene
(311
8.9x10"  t-Bu,0,/ RT f.p.
MeCN (2/1)
2% 10 t-Bu,0,/ RT f.p.
MeCN (2/1)
2.6x10" water/  RT p.r.
micelles
(7.0
5.1x 10° EtOH 298 s.f.
5.1x 10° EtOH 298 7.00 18.7 s.f.
1.5x10* benzene/ 298 s.f.
EtOH (2/2)
2.2x10° EtOH 298 s.f.
2.2x10° EtOH 298 7.10 21.1 s.f.
2.4x10° EtOH 298 s.f.
2.4x 10° EtOH 298 7.31 22.2 s.f.
5.1X 107 EtOH 298 s.f.
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D.k. at 370-380 nm in 92NAG/KUR
deaerated soln.

D.k. at 370—380 nm in 92NAG/KUR
deaerated soln.

D.k. at 370—380 nm in 92NAG/KUR
deaerated soln.

D.k. at 376 and 580 nmB8MUK/FUK
in deaerated soln.

D.k. at 376 and 580 nnB8MUK/FUK
in deaerated soln.

P.b.k. at 440 nm in
deoxygenated soln.
contg. 1.4 mol C*
phenol.

P.b.k. at 440 nm in
deoxygenated soln.
contg. 1.4 mol !
phenol.

94FOT/ING

94FOT/ING

P.b.k. at 430 nm in
deoxygenated soln.
contg. 1.4 mol C*
phenol.

P.b.k. at 430 nm in
deoxygenated soln.
contg. 1.4 mol !
phenol.

94FOT/ING

94FOT/ING

P.b.k. at 430 nm in
deoxygenated soln.
contg. 1.4 mol C*
phenol.

94FOT/ING

D.k. at 405 nm in
N,O-satd. soln. contg.
azide and SDS micelles.

84HOE/BUT

D.k. at 376 and 580 nnB6MUK/WAT
in deaerated soln.
D.k. at 376 and 580 nm 89MUK/
in deaerated soln. OKAa
89MUK/KAG
D.k. at 375 and 580 nm89MUK/NISa
in deaerated soln.

D.k. at 376 and 580 nmB6MUK/WAT
in deaerated soln.

D.k. at 376 and 580 niBOMUK/KAG
in deaerated soln.

D.k. at 376 and 580 nnB6MUK/WAT
in deaerated soln.

D.k. at 376 and 580 niBOMUK/KAG
in deaerated soln.

D.k. at 376 and 580 nnB6MUK/WAT
in deaerated soln.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
1.0x10° EtOH 298 7.54 25.6 s.f.  D.k. at 376 and 580 n®IMUK/KAG
in deaerated soln.
86 2,6-Di-tert-butyl4-(4’-methylphenyl) phenoxyt a-tocopherol
MPP-O + @-Toc-OH — MPP-OH 7.2x10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ a-Toc-O- deaerated soln.
87 2,6-Di-tert-butyl4-(4’-methylphenyl) phenoxy# 8-tocopherol
MPP-O + B-Toc-OH — MPP-OH 4.0x 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ B-Toc-O- deaerated soln.
88 2,6-Di-tert-butyl4- (4’ -methylphenyl) phenoxyt y-tocopherol
MPP-0O + y-Toc-OH — MPP—-OH 3.6x10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ y-Toc-O deaerated soln.
89 2,6-Di-tert-butyl4-(4’-methylphenyl) phenoxyt 5-tocopherol
MPP-O + §-Toc-OH — MPP-OH 1.6x10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ &-Toc-O deaerated soln.
90 2,6-Di-tert-butyl4-phenylphenoxyt a-tocopherol
PP-0O + a-Toc-OH — PP—-OH+ a-Toc-O- 8.8x 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
deaerated soln.
91 2,6-Di-tert-butyl4-phenylphenoxyt B-tocopherol
PP-0O + B-Toc-OH — PP—-OH# 3-Toc-O- 4.3x 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
deaerated soln.
92 2,6-Di-tert-butyd4-phenylphenoxyt y-tocopherol
PP-0O + y-Toc-OH — PP—OHt y-Toc-O- 3.8x10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
deaerated soln.
93 2,6-Di-tert-butyl4-phenylphenoxyt §-tocopherol
PP-0O + 6-Toc-OH — PP—-OHt §-Toc-O- 1.9x10° EtOH 298 s.f. D.k. at 370—-380 nm in92NAG/KUR
deaerated soln.
94 2,6-Di-tert-butyl4-(4’-bromophenyl) phenoxyt a-tocopherol
BPP-O + a-Toc-OH — BPP-OH 1.1x10* EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ a-Toc-O deaerated soln.
95 2,6-Di-tert-butyl4-(4’-bromophenyl) phenoxyt B-tocopherol
BPP-O + B-Toc-OH — BPP-OH 6.1x 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ B-Toc-O- deaerated soln.
96 2,6-Di-tert-butyl4-(4’-bromophenyl) phenoxyt y-tocopherol
BPP-O + y-Toc-OH — BPP—-OH 5.3x 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ y-Toc-O deaerated soln.
97 2,6-Di-tert-butyl4-(4’-bromophenyl) phenoxyt §-tocopherol
BPP-O + §-Toc-OH— BPP—OHt 6-Toc-O  3.0x 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
. deaerated soln.
98 2,6-Di-tert-butyl4-(4’-nitrophenyl) phenoxyt a-tocopherol
NPP-O + a-Toc-OH — NPP-OH 2.2x10* EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ a-Toc-O deaerated soln.
99 2,6-Di-tert-butyl4-(4’-nitrophenyl) phenoxyt B-tocopherol
NPP-O + B-Toc-OH — NPP-OH 1.3x 10 EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ B-Toc-O- deaerated soln.
100 2,6-Di-tert-butyl4- (4’ -nitrophenyl) phenoxyt y-tocopherol
NPP-O + y-Toc-OH — NPP-OH 1.1x10* EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ y-Toc-O deaerated soln.
101 2,6-Di-tert-butyl4- (4’ -nitrophenyl) phenoxyt §-tocopherol
NPP-O + §-Toc-OH — NPP-OH+ §- 6.2} 10° EtOH 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
Toc-O deaerated soln.
102 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl a-tocopherol-d
MPP-O + @-Toc-OD — MPP-OD 2.2X 107 EtOD 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ a-Toc-O deaerated soln.
103 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl g-tocopherol-d
MPP-O + B-Toc-OD — MPP-OD 1.5x 107 EtOD 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ B-Toc-O- deaerated soln.
104 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl y-tocopherol-d
MPP—-O + y-Toc-OD — MPP-OD 1.6x10° EtOD 298 s.f.  D.k. at 370-380 nm in92NAG/KUR
+ y-Toc-O deaerated soln.
105 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 5-tocopherol-d
MPP-O + §-Toc-OD — MPP-OD 6.4x 10" EtOD 298 s.f.  D.k. at 370-380 nm in92NAG/KUR

+ 6-Toc-O
106 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl a-tocopherol

deaerated soln.

J. Phys. Chem. Ref. Data, Vol. 34, No. 1, 2005



168

P. NETA AND J. GRODKOWSKI

TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued

Phenoxyt phenol
No. Reaction

k

T

E

a
(Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method

Comments

Reference

MPP-0O + a-Toc-OH — MPP-OH
+ a-Toc-O

5.1x 10°
1.4x 10
9.5x 104

1.9x10°

EtOH

298

diethyl ether 298

benzene

n-hexane

298

298

107 Phenoxyt 2,3-dihydre5-hydroxy-2,4,6,7-tetrametma - phytylbenzofuran

CgHs0- + HTMPB-OH
— CgHsOH+HTMPB-O-

2.4x 10°

t-Bu,O,

IMeCN(2/1)

s.f.
s.f.
s.f.

s.f.

f.p.

108 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 2,3-dihydre 5-hydroxy-2,2-dimethylbenzofuran

MPP—O +DMBF—OH
— MPP—OH+ DMBF-0-

8.8x 107

EtOH

298 8.00

28.8

s.f.

D.k. at 375 and/or 58®3MUK/MOR

nm in deaerated soln.

D.k. at 375 and/or 5803MUK/MOR

nm in deaerated soln.

D.k. at 375 and/or 5888MUK/MOR

nm in deaerted soln.

D.k. at 375 and/or 588BMUK/MOR

nm in deaerated soln.

P.b.k. at 430 nm in
deoxygenated soln.
contg. 1.4 mol C*
phenol.

94FOT/ING

D.k. at 376 and 580 nm 89MUK/

in deaerated soln.

109 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 7 - tert-Butyl- 2,3-dihydre5 - hydroxy- 2,2,4 - trimethylbenzofuran
D.k. at 376 and 580 nm 89MUK/

MPP—O +BTMBF—OH
— MPP—-OH+ BTMBF—O-

110 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 2,3-dihydre 5-hydroxy-2,2,4,6-tetramethylbenzofuran

MPP—0 + TMBF—OH
— MPP—OH+ TMBF—0-

9.1x 10

3.5x 10°

EtOH

EtOH

298 7.02

298 6.57

175

17.3

s.f.

s.f.

in deaerated soln.

OKAa

OKAa

D.k. at 376 and 580 nm 89MUK/

in deaerated soln.

111 2,6-Di-tert-butyl4-(4'-methoxyphenyl) phenoxyl 2,3-dihydre 5-hydroxy-2,2-dimethyl-4,6- diisopropylbenzofuran
D.k. at 376 and 580 nm 89MUK/

MPP-O + DMDIBF-OH
— MPP-OHt+ DMDIBF-0-

5.4 10°

EtOH

298 6.74

17.2

s.f.

in deaerated soln.

112 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 2,3-dihydre 5-hydroxy-2,2,4,6,7 - pentamethylbenzofuran
D.k. at 376 and 580 nm 89MUK/

MPP-O +PMBF-OH— MPP—-OH+
PMBF-O

113 4-methoxyphenoxyl catechol
4-CH;0C;H,0- +2-(07)CgH, O™
— 4-CH;0CH,0™ +2-(07)CgH,40-

114 1,3-Benzosemiquinone anibratechol
3-(07)CgH40- +2-(07)CgH,O
— 3-(07)CsH40™ +2-(07)CgH,O-

115 Phenoxytresorcinol
CgHsO- +3-(07)CgH, O™
— CgHsO™ +3-(07)CgH,0-

116 4-Carboxyphenoxylresorcinol
4-(CO,")CH4O- +3-(07)CgH,O™

— 4-(C0,")CeH4O +3-(07)CsH40-

117 Phenoxyt hydroquinone
CgHsO- +4-HOGH,O™
— CgHs0™ +4-(07)CgH,0-

118 Acetaminophenoxyl hydroquinone
4-CH;CONHG;H,0- +4-(0")CsH,O

— 4-CH;CONHGH,O +4-(0")CgH,0-

119 Galvinoxyh hydroquinone
Galvinoxyl- +4-HOGH,OH
— Galvinoxyl-H+4-HOGH,O-
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7.0x 10°

8.6x 10°

7.5x 108

1.7x10°

1.1x10°

2.2x10°

1.4x10°

1.6x10°
1.8x10°
2.1x10°
9.2x 1(%

1.9x10°

EtOH

water(13.5

water(13.5

water(13.5

water(13.5

water (11.6)

water(12.6

ccl,

ccl,

benzene

298 6.60

RT

293
298
303
298

298

15.8

17.6

s.f.

p.r.

chem.

chem.

in deaerated soln.

D.k. at 420 nm in

N,O-satd. soln. contg.

1 mol L™ ethylene
glycol.

D.k. at 450 nm in

N,O-satd. soln. contg.

1 mol L™ ethylene
glycol.

P.b.k. at 450 nm in

N,O-satd. soln. contg.

1 mol L™ ethylene
glycol.

P.b.k. at 450 nm in

N,O-satd. soln. contg.

1 mol L™ ethylene
glycol.

P.b.k. at 430 nm in

N,O-satd. soln. contg.

1 mol L™ ethylene
glycol.

Kinetics in NO-satd.

soln.

D.k. at 435 nm.

OKAa

OKAa

OKAa

79STE/NET

79STE/NET

79STE/NET

79STE/NET

79STE/NET

88BIS/TAB

78NIS/OKA

D.k. at 435 nm in soln. 78NIS/OKA

satd. with HO.

chem. D.k. at 435 nm in soln78NIS/OKA

satd. with HO.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued
Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
Galvinoxyl- +4-DOGH,OD 3.2x 107 CCl, 298 chem. D.k. at 435 nm in soln. 78NIS/OKA
— Galvinoxyl-D+4-DOG;H,O- satd. with BO.
4.8X 107 benzene 298 chem. D.k. at 435 nm in soIn78NIS/OKA
satd. with BO.
120 4-Methoxyphenoxyt 3,4-dihydroxybenzoate ion
4-CH;0CH,0- +3,4-(07),CsH3;CO, ™ 7x10®  water(13.5 RT p.r.  D.k.at420 nmin 79STE/NET
— 4-CH;0CH,O™ N,O-satd. soln. contg.
+3,4-(07)(0-)CgH;CO,~ 1 mol L™ ethylene
glycol.
121 4-(N,N-Dimetlylamino) phenoxyt 3,4-dihydroxyphenylacetate ion
4-(CHg),NCzH,0- 9x10° water(13.5 RT p.r.  D.k. at 490 nmin 82STE/NET
+3,4-(0),C4H3CH,CO, ™ N,O-satd. soln. contg.
— 4-(CHg),NCsH, O™ 1 mol L™ ethylene
+3,4-(07)(0-)CsH3CH,CO,~ glycol.
122 4-(N,N-Dimetlylamino) phenoxyt 3,4-dihydroxyphenylalanine
4-(CH;),NCgH,0- 7x10° water(13.5 RT p.r.  D.k.at490 nmin 82STE/NET
+3,4-(0),CsH3;CH,CH(NH,) CO2— N,O-satd. soln. contg.
— 4-(CH,),NCgH,O™ +3,4- 1 mol L™ ethylene
(07)(0-)CgH3CH,CH(NH,)CO, ™ glycol.
123 a-Tocopheroxyt-isoprenaling3,4-dihydroxy«-[ (isopropylamingmethyllbenzyl alcohol
a-Toc-O- +isoprenaline-OH 3.2x10° n-BuOH chem. Decay of ESR signal of930ND/MIS
— a-Toc-OH+isoprenalin-O a-tocopheroxyl radical,
produced by reaction of
a-tocopherol with
DPPH, in the presence
of various
concentrations of
isoprenaline. Decay
includes a-Toc-O-
+a-Toc-O- and a-
Toc-O- +isoprenaline.
124 «-Tocopheroxyt epinephrin
a-Toc-O- + epinephrin-OH 1.5x10° n-BuOH chem. Decay of ESR signal of930ND/MIS
— a-Toc-OH+ epinephrin-O a-tocopheroxyl radical,
produced by reaction of
a-tocopherol with
DPPH, in the presence
of various
concentrations of
epinephrin. Decay
includes a-Toc-O-
+a-Toc-O- and a-
Toc-O- +epinephrin.
125 3,6-Di-tert-butyl-1,2-benzosemiquinon8,6- di-tert-butylcatechol
3,6-(t-Bu)-2-HOG;H,0- + 3,6-(t-Bu), 7x10° CCl, 298 10.9 11.7 chem. ESR line broadening iim4ZAV/PRO
-2-HOGH,0OH — 3,6-(t-Bu),-2- soln. contg. 3,6-di-tert-
HOGC¢H,0OH+ 3,6-(t-Bu),-2-HOGH,O- butyl-o-quinone and
3,6-di-tert-butylcatechol.
126 1,3-Benzosemiquinone anib2,5-dihydroxyacetophenone
3-(07)CgH,O- +2,5-(0),C¢H3COCH; ~1x10° water(13.5 RT p.r.  P.b.k. at520 nmin 79STE/NET
— 3-(07)CgH,O N,O-satd. soln. contg.
+2,5-(07)(0-)CgH3COCH; 1 mol L™ ethylene
glycol.
127 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl trimethylhydroquinone
MPP-0O + (CHj;)3C¢H(OH)OH 8.6x 10° EtOH 298 s.f. D.k. at 375 and/or 58®3MUK/MOR
— MPP—-OH+ (CHjz)3CsH(OH) O- nm in deaerated soln.
2.2x10* diethyl ether 298 s.f. D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.
2.3xX10° benzene 298 s.f. D.k. at 375 and/or 5@BMUK/MOR

nm in deaerated soln.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued

Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
128 Phenoxyt 2,3-dimethoxy5 - methylhydroquinongubiquinol-0
CeHs0- +UQH, — CgHsOH+UQH- 9.1x 10’ t-Bu,O,/ fp. P.bk. at430 nmin 94FOT/ING
benzene deoxygenated soln.
contg. 1.4 mol !
phenol.
(3/1

129 2,6-Di-tert-butyl4 - (4’ -methoxyphenyl) phenoxyl Ubiquinol-0

MPP-O +UQH, — MPP—-OH+ UQH- 2.9x10° EtOH 298 s.f.
2.7x10° diethyl ether 298 s.f.
1.3x10* benzene 298 s.f.
2.0x10*  n-hexane 298 s.f.

130 Phenoxyt 2,3-dimethoxy5-methyl-6{ (CH,CH — C(CH;)CH,)oH]-hydroquinonegubiquinol-10

CgHsO- +UQH, — CgHsOH-+UQH- 8.4x10"  t-Bu,O,/ f.p.
benzene
(31
131 a-Tocopheroxyl Ubiquinol-10
a-Toc-O- + UQH, — a-Toc-OH+UQH- 3.7x10° benzene 298 s.f.
2.2x10° EtOH 298 s.f.
132 5,7-Dimethyltocoxyl radical Ubiquinol-10
DMToc-O- + UQH, — DMToc-OH+ UQH- 4.4x10° benzene 298 s.f.
2.7x10° EtOH 298 s.f.
133 5,7-Diethyltocoxyl radicat Ubiquinol-10
DEToc-O + UQH, — DEToc-OH+ UQH- 2.9x10° benzene 298 s.f.
1.4x10° EtOH 298 s.f.
134 5,7-Diisopropyltocoxyl radical Ubiquinol-10
DPToc-O +UQH, — DPToc-OH+ UQH- 8.5x 10* benzene 298 s.f.
3.6x 10" EtOH 298 s.f.
135 5-Methyl-7-tert-butyltocoxyl radical
+ Ubiquinol-10
BMToc-O- + UQH, — BMToc-OH+ UQH- 7.7x 10 benzene 298 s.f.
3.5x 10 EtOH 298 s.f.
136 5-Isopropyl7-tert-butyltocoxyl radical
+ Ubiquinol-10
BPToc-O + UQH, — BPToc-OH+ UQH- 7.1x10° benzene 298 s.f.
3.7x10° EtOH 298 s.f.
137 5,7-Diethyl-8-methyltocoxyt Ubiquinol-10
DEToc-O + UQH, — DEToc-OH+ UQH- 1.6x10° benzene 298 s.f.
8.2x 10" EtOH 298 s.f.
138 5,7-Diisopropyl-8-methyltocoxyl Ubiquinol-10
DPToc-O + UQH, — DPToc-OH+ UQH- 1.6x 10 benzene 298 s.f.
8.6x 10° EtOH 298 s.f.
139 2,6-Di-tert-butyl4 - (4’ -methoxyphenyl)
phenoxyh- Ubiquinol-10
MPP-O +UQH, — MPP—-OH+ UQH- 5.2x 10° EtOH 298 s.f.
3.9x10° diethyl ether 298 s.f.
1.1x10* benzene 298 s.f.
2.1x10°  n-hexane 298 s.f.
140 1,2-Benzosemiquinone aniei,2,4-trihydroxybenzene
2-(07)CeH,0- +1,2,4-GH3(07)5 9.0x10° water(13.5 RT p.r

— 2-(07)CgH,0™ +1,2,4-GH3(0),(0-)
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D.k. at 375 and/or 58®3MUK/MOR
nm in deaerated soln.

D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

D.k. at 375 and/or 5888MUK/MOR
nm in deaerated soln.

D.k. at 375 and/or 5883MUK/MOR
nm in deaerated soln.

P.b.k. at 430 nm in 94FOT/ING
deoxygenated soln.
contg. 1.4 mol !
phenol.
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUKI/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUKI/KIK
D.k. at 425 nm. 90MUK/KIK
D.k. at 425 nm. 90MUKI/KIK
D.k. at 425 nm. 90MUKI/KIK
D.k. at 425 nm. 90MUK/KIK

D.k. at 375 and/or 58®3MUK/MOR
nm in deaerated soln.

D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

D.k. at 375 and/or 588BMUK/MOR
nm in deaerated soln.

D.k. at 375 and/or 5883MUK/MOR
nm in deaerated soln.

P.b.k. at 430 nm in
N,O-satd. soln. contg.
1 mol L™ ethylene
glycol.

79STE/NET
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued

Phenoxyt phenol k T E.
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method Comments Reference
141 3-Hydroxy-1,2-benzosemiquinone anioh,2,4-trihydroxybenzene
1,23-(0),CsH30- +1,2,4-(0 ) ,CsH3;0™ ~1x10° water(13.5 RT p.r.  P.b.k. at430 nmin 79STE/NET
— 1,23-(07),CsH3;0™ N,O-satd. soln. contg.
+1,2,4-(0),C4H30- 1 mol L™ ethylene
glycol.
142 4-(N,N-Dimetlylamino) phenoxyt 6-hydroxydopamine
4-(CH;),NCszH,0- ~5x10° water(13.5 RT p.r.  D.k. at 490 nmin 82STE/NET
+(07)3CsH,CH,CH,NH, N,O-satd. soln. contg.
— 4-(CHg),NCgH, 0 1 mol L™?! ethylene
+(07),(0-)CgH,CH,CH,NH, glycol.
143 Lysozyme tyrosyl radicaln-propyl gallate
Lys-TyrO- +3,4,5-(HO)CsH,CO,C5H-, 9.9x 10° water/ RT p.r.  D.k. at 405 nmin 84HOE/BUT
— Lys-TyrOH micelles N,O-satd. soln. contg.
+3,4,5-(0OH)(0)(0-)CgH,CO,C3H, (7.0 azide and SDS micelles.
144 Trolox phenoxyl radicat propyl gallate
TXO- +3,45-(H0);CgH,CO,C3H- <1x10° water(7) RT p.r.  D.k.at 430 nmin 88DAV/FOR

— TxOH
+3,4,5-(0H)(0)(0-)CeH,CO,C5H,

N,O-satd. soln. contg.
azide.

145 2,6-Di-tert-butyt4- (4’ -methoxyphenyl) phenoxyl 2-methyl- 1,4- dihydroxynaphthalerigitamin K; reducedl

MPP—-O +MeNp(OH)OH
— MPP—OH+MeNp(OH)O

1.1x10° EtOH 298

1.5x10" diethyl ether 298
1.8x10° benzene 298
>1x10" n-hexane 298

s.f. D.k. at 375 and/or 58®3MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 588BMUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5883MUK/MOR
nm in deaerated soln.

146 2,6-Di-tert-butyt4- (4’ -methoxyphenyl) phenoxy 2-methyl- 3-phytyl- 1,4-dihydroxynaphthaleri¢itamin K, reduced

MPP—O +VitK ;H, — MPP—OH*Vitk ;H-  1.6X10° EtOH 298

2.3x10° diethyl ether 298
1.5x10° benzene 298
>1%x10° n-hexane 298

147 4-(N,N-Dimetlylamino) phenoxyt esculetin(6, 7-dihydroxycoumarin
4-(CH;z),NCgH,0- +esculetin 1.4x10° water(13.5 RT
— 4-(CH,;),NCgH,O™ +esculetin

148 2,6-Di-tert-butyl4 - (4’ -methoxyphenyl) phenoxy a- Tocopherol quinone, reduced
MPP-0O + aTQH, — MPP—-OHt+ aTQH- 1.4x<10* EtOH 298

2.9x10* diethyl ether 298
1.3x10° benzene 298
1.5x10° n-hexane 298

149 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl 8- Tocopherol quinone, reduced
MPP-O + BTQH, — MPP—-OH+ BTQH- 8.4x10° EtOH 298

1.5x10* diethyl ether 298
1.3x10° benzene 298

150 2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl y-Tocopherol quinone, reduced
MPP-0O + yTQH, — MPP—OH+ yTQH- 1.5x10* EtOH 298

3.7x10* diethyl ether 298

2.2x10° benzene 298

s.f. D.k. at 375 and/or 58®3MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5888MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5888MUK/MOR
nm in deaerated soln.

p.r.  D.k. at 490 nm in
N,O-satd. soln. contg.
1 mol L™ ethylene
glycol.

82STE/NET

s.f. D.k. at 375 and/or 58®3MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 588BMUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5883MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 58®3MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 588BMUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 58®@3MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 5803MUK/MOR
nm in deaerated soln.

s.f. D.k. at 375 and/or 588BMUK/MOR
nm in deaerated soln.
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TaBLE 6. Reactions of phenoxyl radicals with phenols—Continued

E

Comments Reference

s.f.

p.r.

Phenoxyt phenol k T a
No. Reaction (Lmol™*s %) Solvent(pH) (K) logA (kdmol ) Method
7.6x10°  n-hexane 298
151 Epicatechin semiquinone anibepicatechin
epicatechin(1,3-(0)(0O-)) + epicatechin 1.1x 10 water(7, 293
— epicatechir-epicatechin(1,2-(0)(O-)) 10
152 Epigallocatechin semiquinone anioapigallocatechin
epigallocatechin(1,3-(0)(0-)) 2.2x10 water(3) 293
+ epigallocatechin— epigallocatechin 3.8x 10 water (7)
+epigallocatechin(1,2-(0)(0-)) 1.6x10°  water(10)
153 Epigallocatechin gallate semiquinone ari@pigallocatechin gallate
epigallocatechin gallate(1,3-(Q(0-)) 1.3x10° water(3) 293
+ epigallocatechin gallate 3.5x 10° water (7)
— epigallocatechin gallate
+ epigallocatechin gallate(1,2-(Q(O-))
154 Galvinoxyh catechin
Gal-O + Catechin-OH 2.3x 107 MeCN

— Gal-OH+ Catechin-O

155 Galvinoxyk-trihydrogalvinoxyl
G- +GHz — GH+GH,-

156 Tyrosyh-urate ion

TyrO- +urate — TyrO™ +urate 2.4x10° water (7)
157 Lysozyme tyrosyl radicalurate ion
Lys-TyrO- + Urate ion— Lys-TyrOH 5.4x 10° water/
+ Urate radical anion micelles
(7.0
158 Trolox phenoxyl radicat urate ion
TxO- + urate ion— TxOH+ urate radical <1X10° water (7)

159 Tetra(tert-butyl)indophenoxyitetrachloro-o-benzoquinone-chlorani)
TBIP-O- +0-C;Cl,0, — products 5.4x10° THF

160 Tetra(tert-butyl)indophenoxyltetrachloro-p-benzoquinor(@-chlorani)
TBIP-O- + p-C;Cl,0, — products 6.5x10 2 THF

~2.5x10% cyclohexane 298

293
RT
RT
293 8.06
293 4.0

59.8

36.4

chem.

chem.

chem.

chem.

D.k. at 375 and/or 5883MUK/MOR
nm in deaerated soln.

D.k. at 450 nm in
N,O-satd. soln. contg.
azide. Conversion of a
m- to 0-semiquinone.
Intramolecular electron
transfer to give the
same result is also
proposed.

95JOV/HAR

D.k. at 450 nm in
N,O-satd. soln. contg.
azide. Conversion of a
m- to 0-semiquinone.
Intramolecular electron
transfer to give the
same result is also
proposed.

95JOV/HAR

D.k. at 450 nm in
N,O-satd. soln. contg.
azide. Conversion of a
m- to o-semiquinone.
Intramolecular electron
transfer to give the
same result is also
proposed.

95JOV/HAR

D.k. at 428 nm in
deaerated solrk is
accelerated with
increasing Mg?*].

02NAK/MIY

Kinetics of ESR signalf1ADA/CHI
Derived from fitting to a
complex mechanism.
For reverse reactioik,

~2.5x10%

D.k. at 400 nm in 89HUN/DES
N,O-satd. soln. contg.

phosphate and Tl

D.k. at 405 nm in 84HOE/BUT

N,O-satd. soln.
contg. azide and SDS
micelles.

D.k. at 430 nm in
N,O-satd. soln. contg.
azide.

88DAV/FOR

Decay of ESR signal o79KHI/KOS
TBIP-O-. Radical
produced by oxidation
of TBIP-OH with

PbO,.

Decay of ESR signal o79KHI/KOS
TBIP-O.. Radical
produced by oxidation
of TBIP-OH with

PbO,.
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TaBLE 7. Reactions of phenoxyl radicals with ascorbic acid and derivatives
Phenoxy# reactant k T
No. Reaction (Lmol™ts™) pH Solvent (K) Method Comments Reference
1 Phenoxytascorbate ion
CgHs0- +AscH™ — CgHsO™ +Asc: — 6.9x 10 11 water RT p.r. P.b.k. at 360 nm  77SCH
+H* and d.k. at 400 nm
in N,O-satd. soln.
2 2-Fluorophenoxyt ascorbate ion
2-FGH,0O- +AscH™ — 2-FGH,O™ 9.5x 10 11 water RT p.r. P.b.k. at 360 nm  77SCH
+Asc- ~+H* and d.k. at 400 nm
in N,O-satd. soln.
3 3-Fluorophenoxyt ascorbate ion
3-FGH,O- +AscH™ — 3-FGH,O™ 9.7x 10 11 water RT p.r. P.b.k. at 360 nm  77SCH
+Asc~+H* and d.k. at 400 nm
in N,O-satd. soln.
4 4-Fluorophenoxyt ascorbate ion
4-FCGH,O- +AscH™ 4.6x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 4-FGH,O +Asc- ~+H" and d.k. at 400 nm
in N,O-satd. soln.
5 2-Chlorophenoxyt ascorbate ion
2-CICgH,0O- +AscH™ 1.1x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 2-CICH,O +Asc- —+H™ and d.k. at 400 nm
in N,O-satd. soln.
6 3-Chlorophenoxyt ascorbate ion
3-CICsH,O- +AscH™ 1.3x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 3-CICgH,O +Asc- ~+H* and d.k. at 400 nm
in N,O-satd. soln.
7 4-Chlorophenoxyt ascorbate ion
4-CIC;H,O- +AscH™ 7.3x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 4-CICgH,O” +Asc: ~+H™ and d.k. at 400 nm
in N,O-satd. soln.
8 2-Bromophenoxyt ascorbate ion
2-BrCgH,O- +AscH™ 7.7x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 2-BrGgH,O +Asc- ~+H* and d.k. at 400 nm
in N,O-satd. soln.
9 3-Bromophenoxyt ascorbate ion
3-BrCsH,O- + AscH™ 8.9x 108 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 3-BrGH,O +Asc- ~+H* and d.k. at 400 nm
in N,O-satd. soln.
10 4-Bromophenoxyt ascorbate ion
4-BrCsH,0- + AscH™ 8.3x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 4-BrCgH,O +Asc- ~+H* and d.k. at 400 nm
in N,O-satd. soln.
11 4-lodophenoxyt ascorbate ion
4-1CgH,O- +AscH™ 1.1x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 4-1CgH,O0 +Asc- ~+H" and d.k. at 400 nm
in N,O-satd. soln.
12 2-Cyanophenoxyt ascorbate ion
2-NCGH,4O- +AscH™ 1.8x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 2-NCGH,O +Asc- ~+H* and d.k. at 400 nm
in N,O-satd. soln.
13 4-Cyanophenoxyt ascorbate ion
4-NCG;H,4O- +AscH™ 2.0x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 4-NCGH,O +Asc- ~+H" and d.k. at 400 nm
in N,O-satd. soln.
14 2-Carboxyphenoxyt ascorbate ion
2-(CO, )CgH40- +AscH™ 8.3x 10’ 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 2-(C0O,")CgH, O +Asc: ~+H" and d.k. at 400 nm
in N,O-satd. soln.
15 4-Carboxyphenoxyt ascorbate ion
4-(CO, )CgH4O- +AscH™ 4.6x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH
— 4-(CO,")CgH,0 +Asc ~+H* and d.k. at 400 nm
in N,O-satd. soln.
16 3-Hydroxyphenoxyt ascorbate ion
3-HOGH,O- +AscH™ 1.1x10° 11 water RT p.r. P.b.k. at 360 nm  77SCH

— 3-HOGH,O +Asc ~+H*

and d.k. at 400 nm
in N,O-satd. soln.
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TaBLE 7. Reactions of phenoxyl radicals with ascorbic acid and derivatives—Continued

Phenoxytreactant k T
No. Reaction (Lmol™*s™)  pH Solvent (K)  Method Comments Reference
17 4-Aminophenoxyt ascorbate ion
4-H,NCgH,O- +AscH" 5.1x 10 11 water RT p.r. P.b.k. at 360 nm and 77SCH
— 4-H,NC4H,O +Asc- ~+H* d.k. at 400 nm in

N,O-satd. soln.
18  4-Methoxyphenoxyt ascorbate ion
4-CH;OCgH,4O- + AscH™ 5.2x 10 8 water RT p.r. D.k. at 420 nm. 95KHA/ALF
— 4-CH;0OC4H,40OH+ Asc- ~
19 TyrosyH-ascorbate ion
TyrO- +AscH™ — TyrOH+Asc: ~ 4.4x10° 7 water RT p.r. P.b.k. at 360 nm in 89HUN/DES
N,O-satd. soln. contg.
1mmolL™! TI,SO,,
0.4 mmol ! tyrosine,

and
0.01-0.1 mmol L?
ascorbate.
20 Lysozyme tyrosyl radical ascorbate ion
Lys-TyrO- + AscH  — Lys-TyrOH+Asc- ~ 1.1 10" 7.0 water/micelles RT p.r. D.k. at 405 nm in 84HOE/BUT
+H* N,O-satd. soln. contg.

azide and SDS micelles.
21 3,5-Dichlorophenoxyt ascorbate ion

3,5-CLCgH;0- + AscH™ 1.6x10° 11 water RT p.r. P.b.k. at 360 nm in 95KHA/NET
— 3,5-CLCgH;0™ +Asc- ~+H" N,O-satd.  soln. |
=0.01.
22 3,5-Diiodotyrosylascorbate ion
3,5-L,-TyrO- + AscH ™ (Asc®) 2.1x10° 7.4 water RT p.r. D.k. at 420 nm in 96DAS
— 3,5-,-TyrO” +Asc- ~+H" 8.5x 10 12 N,O-satd. soln. contg.

azide. Similark in the
absence of azide.
23 2,4,5-Trichlorophenoxyt ascorbate ion

2,4,5-CLCeH,0- + AscH™ 1.1x10° 11 water RT p.r. P.b.k. at 360 nm in 95KHA/NET
— 2,4,5-CLC¢H,0™ +Asc- ~+H" N,O-satd.  soln. |
=0.01.
24 Pentafluorophenoxylascorbate ion
CgFsO- +AscH™ — C4FsO +Asc +H™ 1.3x10° 11 water RT p.r. P.b.k. at 360 nm in95KHA/NET
N,O-satd.  soln. |
=0.01.
25 Pentachlorophenoxylascorbate ion
CeCls0- +AscH™ — C¢ClsO™ +Asc: ~ 1.4x10° 11 water RT p.r. P.b.k. at 360 nm in 95KHA/NET
+H* N,O-satd.  soln. |
=0.01.

26 Trolox phenoxyl radicat ascorbate ion

TxO-+AscH™ — TxOH+Asc- ~ 1.1x 10 8.3 water RT p.r. D.k. at 440 nm in 95BOR/MIC
N,O-satd. soln. contg.
azide. Derived from
fitting to a complex
mechanism.  k,=1.0
X 104

8.3x10° 7.2 water RT p.r. P.b.k. at 360 nm and 88DAV/FOR
d.k. at 430 nm in
N,O-satd. soln. contg.
bromide.
27 7-tert-Butyl-5-isopropyltocoxyt ascorbate ion

Toc-O- + AscH™ — Toc-OH+Asc: ~ 3.2x 107 water/micelles 298 s.f. D.k. at 416 nm in 91MUKI/NIS
deoxygenated soln.
contg. 10% Triton
X-100 and 0.1 mol C?
phosphate  buffer. k
measured as a function
of pH between 3 and 10.
Ascorbic acid is
unreactive.
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TaBLE 7. Reactions of phenoxyl radicals with ascorbic acid and derivatives—Continued
Phenoxytreactant k T
No. Reaction (Lmolts™l pH Solvent (K)  Method Comments Reference
28  a-Tocopheroxytascorbate ion
a-Toc-O- +AscH™ — «@-Toc-OH+Asc: 9.0x10° 7.2 water/micelles 293 s.f. Kinetic ESR in 92LIU/HAN
deoxygenated soln.
contg. phosphate buffer
and 0.015 mol L*
CTAB . Radical
produced by reaction of
tocopherol with
Fremy’s salt in a triple
mixing apparatusk is
for overall reaction in
the aqueous and the
micellar phases.
7.2x10° 6.8 water/micelles RT f.p. D.k. at 430 nm in air 91BIS/PAR
satd. soln. contg. CTAC
micelles.
3.8x10* 7.2 water/micelles RT f.p. D.k. at 430 nm in air 91BIS/PAR
satd. soln. contg. SDS
micelles.
29 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy ascorbic acid
MPP-O +AscH, — MPP—-OH+ AscH- 6.1x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
EtOH (2/1) in deaerated soln. NISa
30 2,2,5,7,8-Pentamethylchromé&noxyl+ ascorbic acid
PMC-0O +AscH, — PMC—-OH+ AscH- 9.5x 10* EtOH 310 chem. D.k. of ESR signal in OOWAT/
deaerated soln. contg. NOG
galvinoxyl.
31 5-1so-propy7 -tert-butyltocoxyi- ascorbic acid
Toc-O- +AscH, — Toc-OH+ AscH- 7.6x 10 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
EtOH/water deoxygenated soln. NISb
(2/1/0.9)
32 5,7-Di-iso-propyltocoxyt ascorbic acid
Toc-O- +AscH, — Toc-OH+ AscH- 2.3x 107 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
EtOH/water deoxygenated soln. NISb
(2/1/0.3)
33 5-Methy} 7 -tert-butyltocoxyh- ascorbic acid
Toc-O- + AscH, — Toc-OH+ AscH- 3.3x 107 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
EtOH/water deoxygenated soln. NISb
(2/1/0.2
34  5,7-Diethyltocoxyt ascorbic acid
Toc-O- +AscH, — Toc-OH+ AscH- 1.7x 10 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
EtOH/water deoxygenated soln. NISb
(2/1/0.9)
35  5,7-Di-iso-propyltocoxyt ascorbic acid
Toc-O- +AscH, — Toc-OH+ AscH- 5.5X 107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
EtOH (2/1) deoxygenated soln. NISa
36 7-tert-Butyl-5-isopropyltocoxyt ascorbic acid
Toc-O- +AscH, — Toc-OH+ AscH- 4.9x 10 benzene/ 298 s.f. D.k. at 416 nm in 91MUKI/NIS
EtOH (2/1) deoxygenated soln.
37  a-Tocopheroxytascorbic acid
Toc-O- + AscH, — Toc-OH+ AscH- 1.1x10° EtOH 310 chem. D.k. of ESR signal in O0WAT/
deaerated soln. contg. NOG
galvinoxyl.
38 2,3-Dihydro-2,2,4,6-tetramethylbenzofurnoxyl+ ascorbic acid
BOM-O- +AscH, — BOM—-OH+ AscH- 8.3x 10 EtOH 310 chem. D.k. of ESR signal in OOWAT/
deaerated soln. contg. NOG
galvinoxyl.
39 2,3-Dihydro-2,2-dimethyl-4,6-di-tert-butylbenzofuran-5-oxgscorbic acid
BOB-O- +AscH, — BOB—OH+ AscH- 2.9x 10 EtOH 310 chem. D.k. of ESR signal in OOWAT/
deaerated soln. contg. NOG
galvinoxyl.
40  2,3-Dihydro-2,2-dipentyl-4,6-di-tert-butylbenzofur&roxyl+ ascorbic acid
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TaBLE 7. Reactions of phenoxyl radicals with ascorbic acid and derivatives—Continued

Phenoxytreactant k T

No. Reaction (Lmolts™l pH Solvent (K)  Method Comments Reference
BO-653-0 +AscH, — BO-653-OH 3.3x10 EtOH 310 chem. D.k. of ESR signal in OOWAT/
+AscH- deaerated soln. contg. NOG

galvinoxyl.

41  «a-Tocopheroxyl 6-O-capryloylascorbic acid
a-Toc-O- + capryloyl-AscH 3.0x10° 7.2 water/micelles 293 s.f. Kinetic ESR in 92LIU/HAN
— a-Toc-OH+ capryloyl-Asc ~ deoxygenated soln.

contg. phosphate buffer
and 0.015 mol L*
CTAB. Radical
produced by reaction of
tocopherol with
Fremy’s salt in a triple
mixing apparatusk is
for overall reaction in
the aqueous and the
micellar phases.
42  «a-Tocopheroxyl 6-O-lauroylascorbic acid
a-Toc-O- + lauroyl-AscH, 7.0x10* 7.2 water/micelles 293 s.f. Kinetic ESR in 92LIU/HAN
— a-Toc-OH+ lauroyl-Asc ~ deoxygenated soln.
contg. phosphate buffer
and 0.015 mol L?
CTAB. Radical
produced by reaction of
tocopherol with
Fremy’s salt in a triple
mixing apparatusk is
for overall reaction in
the aqueous and the
micellar phases.
43 2,6-Di-tert-butyd4- (4’ -methoxyphenyl) phenoxyl 2 - O-Octadecylascorbic acid
MPP-0O + Octadecyl-AscH 3.6x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP-OH+ Octadecyl-AscH EtOH (2/1) in deaerated soln. NISa
44 5,7-Di-iso-propyltocoxyl
+2-0O-Octadecylascorbic acid

Toc-O- + Octadecyl-AscH 2.2X 107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Octadecyl-AscH EtOH (2/1) deoxygenated soln. NISa
45 2,6-Di-tert-butyl 6 -methylghenoxyk 6 - O-palmitoylascorbic acid
2,6-(t-Bu),-6-MeG;H,0- + Palmitoyl-AscH 2.5x10° benzene 300 therm. Steady-state ESR in 93ROG/STE
— 2,6-(t-Bu),-6-MeG;H,OH deoxygenated soln.
+ palmitoyl-AscH contg. the phenol,
ascorbyl palmitate, and
di-tert- butyl
hyponitrite.
46  2,6-Di-tert-butyd4-(4'-methoxyphenyl) phenoxy 6 - O-Palmitoylascorbic acid
MPP-O + Palmitoyl-AscH 7.5x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP-OH+ Palmitoyl-AscH EtOH (2/1) in deaerated soln. NISa
a7 5,7-Di-iso-propyltocoxyt 6 - O-Palmitoylascorbic acid
Toc-O- + Palmitoyl-AscH 6.9x 107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Palmitoyl-AscH EtOH (2/1) deoxygenated soln. NISa
48  «a-Tocopheroxyt 6-O-palmitoylascorbic acid
a-Toc-O- + Palmitoyl-AscH 3.0x10° 7.2 water/micelles 293 s.f. Kinetic ESR in 92LIU/HAN
— a-Toc-OH+ palmitoyl-AscH deoxygenated soln.

contg. phosphate buffer
and 0.015 mol L?
CTAB. Radical
produced by reaction of
tocopherol with

Fremy’s salt in a triple
mixing apparatusk is
for overall reaction in
the aqueous and the
micellar phases.
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TaBLE 7. Reactions of phenoxyl radicals with ascorbic acid and derivatives—Continued
Phenoxytreactant k T
No. Reaction (Lmolts™l pH Solvent (K)  Method Comments Reference
2.8x10° benzene 300 therm. Steady-state ESR in 93ROG/STE
deoxygenated soln.
contg. the tocopherol,
ascorbyl palmitate, and
di-tert-butyl hyponitrite.
49 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 6 - O-Stearoylascorbic acid
MPP-O + Stearoyl-AscH 7.1x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP-OH+ Stearoyl-AscH EtOH (2/1) in deaerated soln. NISa
50  5,7-Diethyltocoxyi 6-O-Stearoylascorbic acid
Toc-O- + Stearoyl-AscH 4.2x10¢ benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
— Toc-OH+ Stearoyl-AscH EtOH/water deoxygenated soln. NISb
(2/1/0.9)
51 5-Methy} 7 -tert-butyltocoxyh- 6 - O-Stearoylascorbic acid
Toc-O- + Stearoyl-AscH 6.9x 107 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
— Toc-OH+ Stearoyl-AscH EtOH/water deoxygenated soln. NISb
(2/1/0.9
52 5,7-Diisopropyltocoxyl
+6-0O-Stearoylascorbic acid
Toc-O- + Stearoyl-AscH 3.5x 107 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
— Toc-OH+ Stearoyl-AscH EtOH/water deoxygenated soln. NISb
(2/1/0.3
6.3x 107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
EtOH (2/1) deoxygenated soln. NISa
53  5-Iso-propy7-tert-butyltocoxyt- 6 - O-Stearoylascorbic acid
Toc-O- + Stearoyl-AscH 2.2x 10 benzene/ 298 s.f. D.k. at 420 nm in 89MUK/
— Toc-OH+ Stearoyl-AscH EtOH/water deoxygenated soln. NISb
(2/1/0.9)
54  2,6-Di-tert-butyl4-(4'-methoxyphenyl) phenoxy 5,6-O-Didocosanoylascorbic acid
MPP—O + Didocosanoyl-Aschl 5.8x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP—-OH+ Didocosanoyl-AscH EtOH (2/1) in deaerated soln. NISa
55  5,7-Diisopropyltocoxyt 5,6-O-Didocosanoylascorbic acid
Toc-O- + Didocosanoyl-AschHl 3.9x10? benzene/ 298 s.f. D.k. at 421 nmin 89MUK/
— Toc-OH+ Didocosanoyl-AscH EtOH (2/1) deoxygenated soln. NISa
56 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 5,6- O-Dimyristoylascorbic acid
MPP-O + Dimyristoyl-AscH, 5.0x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP—-OH+ Dimyristoyl-AscH- EtOH (2/1) in deaerated soln. NISa
57 5,7-Diisopropyltocoxyt 5,6-O-Dimyristoylascorbic acid
Toc-O- + Dimyristoyl-AscH, 4.4x107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Dimyristoyl-AscH- EtOH (2/1) deoxygenated soln. NISa
58 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxy 2,6- O-Dipalmitoylascorbic acid
MPP—O + Dipalmitoyl-AscH, 24 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP—OH+ Dipalmitoyl-AscH- EtOH (2/1) in deaerated soln. NISa
59 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 5,6- O-Dipalmitoylascorbic acid
MPP-O + Dipalmitoyl-AscH, 4.4x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP-OH+ Dipalmitoyl-AscH- EtOH (2/1) in deaerated soln. NISa
60  5,7-Diisopropyltocoxyt 2,6-O-Dipalmitoylascorbic acid
Toc-O- + Dipalmitoyl-AscH, 4.8 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Dipalmitoyl-AscH EtOH (2/1) deoxygenated soln. NISa
61 5,7-Diisopropyltocoxyt 5,6- O-Dipalmitoylascorbic acid
Toc-O- + Dipalmitoyl-AscH, 3.1X 10 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Dipalmitoyl-AscH- EtOH (2/1) deoxygenated soln. NISa
62 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyl 5,6- O-Dipropanoylascorbic acid
MPP-O + Dipropanoyl-AscH 5.0x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP-OH+ Dipropanoyl-AscH EtOH (2/1) in deaerated soln. NISa
63 5,7-Diisopropyltocoxyt 5,6-O-Dipropanoylascorbic acid
Toc-O- + Dipropanoyl-AscH 3.9x 107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Dipropanoyl-AscH EtOH (2/1) deoxygenated soln. NISa
64  2,6-Di-tert-butyl4-(4'-methoxyphenyl) phenoxyl 5,6-O-Distearoylascorbic acid
MPP-O + Distearoyl-AscH 5.5x 10 benzene/ 298 s.f. D.k. at 375 and 580 nm 89MUK/
— MPP—-OHt Distearoyl-AscH EtOH (2/1) in deaerated soln. NISa
65  5,7-Diisopropyltocoxyt 5,6-O-Distearoylascorbic acid
Toc-O- + Distearoyl-AscH 3.3x 107 benzene/ 298 s.f. D.k. at 421 nm in 89MUK/
— Toc-OH+ Distearoyl-AscH EtOH (2/1) deoxygenated soln. NISa
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TaBLE 8. Reactions of phenoxyl radicals with hydroperoxides and peroxides

Phenoxyt-reactant k T
No. Reaction (Lmol ts™ Solvent (K) Method Comments Reference
1 2,6-Di-tert-butyt4- (4’ -methoxyphenyl) phenoxyl n-propyl hydroperoxide
2,6-(t-Bu),-4-(MeOPh)GH,O- +n-PrOOH 3.2x10°? benzene 298 s.f. D.k. at 400—450 nr@2NAG/SAW
— 2,6-(t-Bu)-4-(MeOPh) GH,OH+ n-PrOO in deoxygenated
soln.
2 5,7-Diethyltocoxyt n-propyl hydroperoxide
5,7-E-Toc-O- +n-PrOOH— 5,7-Eb-Toc-OH 2.7x107* benzene 298 s.f. D.k. at 400—450 nrA2NAG/SAW
+n-PrOO in deoxygenated
soln.
3 5,7-Di-iso-propyltocoxyt n-propyl hydroperoxide
5,7-(i-Pr),-Toc-O- +n-PrOOH 1.3x10°! benzene 298 s.f. D.k. at 400—450 nrA2NAG/SAW
— 5,7-(i-Pr),-Toc-OH+ n-PrOO in deoxygenated
soln.
4.6x10 2 benzene/EtOH 298 s.f. D.k. at 400—450 nf92NAG/SAW
in deoxygenated
soln.
4 5,7-Di-iso-propyltocoxyt n-propyl hydroperoxide-O-d
5,7-(i-Pr)-Toc-O- + n-PrOOD 1.3x10°2 benzene/EtOD 298 s.f. D.k. at 400—450 nfa2NAG/SAW
— 5,7-(i-Pr),-Toc-OD+n-PrOO in deoxygenated
soln.
5 5-Methyl-7-tert-butyltocoxyt n-propyl hydroperoxide
5-Me-7-t-Bu-Toc-O +n-PrOOH 9.3x10°2 benzene 298 s.f. D.k. at 400—450 nr@2NAG/SAW
— 5-Me-7-t-Bu-Toc-OHt+ n-PrOO in deoxygenated
soln.
6 5-iso-Propyl- 7 -tert-butyltocoxyt n-propyl hydroperoxide
5-i-Pr-7-t-Bu-Toc-O +n-PrOOH 8.0x1072 benzene 298 s.f. D.k. at 400—450 nrfA2NAG/SAW
— 5-i-Pr-7-t-Bu-Toc-OH- n-PrOO in deoxygenated
soln.
7 5,7-Diethyt8-metlyltocoxyl+ n-propyl
hydroperoxide
5,7-Eb-8-Me-Toc-O +n-PrOOH 2.0x107! benzene 298 s.f. D.k. at 400—450 nr@2NAG/SAW
— 5,7-Eb-8-Me-Toc-OHt+ n-PrOO in deoxygenated
soln.
8 5,7-Di-iso-propyl-8-methyltocoxyt n-propyl hydroperoxide
5,7-(i-Pr),-8-Me-Toc-O- +n-PrOOH 2.5x 1072 benzene 298 s.f. D.k. at 400—450 nrA2NAG/SAW
— 5,7-(i-Pr),-8-Me-Toc-OHt+ n-PrOO in deoxygenated
soln.
9 2,6-Di-tert-butyl4- (4’ -methoxyphenyl) phenoxyliso-propyl hydroperoxide
2,6-(t-Bu),-4-(MeOPh) GH,O- +i-PrOOH 5.2x10 ? benzene 298 s.f. D.k. at 400—450 nrB2NAG/SAW
— 2,6-(t-Bu),-4-(MeOPh) GH,0OH+i-PrOO- in deoxygenated
soln.
10 5,7-Diethyltocoxytiso-propyl hydroperoxide
5,7-Et-Toc-O- +i-PrOOH — 5,7-Et-Toc-OH 6.8x107* benzene 298 s.f. D.k. at 400—450 nr@2NAG/SAW
+i-PrOO in deoxygenated
soln.
11  5,7-Di-iso-propyltocoxyt iso-propyl hydroperoxide
5,7-(i-Pr),-Toc-O- +i-PrOOH 2.1x107* benzene 298 s.f. D.k. at 400—450 nrfA2NAG/SAW
— 5,7-(i-Pr),-Toc-OH+ i-PrOO- in deoxygenated
soln.
6.3x10 2 benzene/EtOH 298 s.f. D.k. at 400—450 nfa2NAG/SAW
in deoxygenated
soln.
12  5,7-Di-iso-propyltocoxyt iso-propyl hydroperoxide-O-d
5,7-(i-Pr),-Toc-O- +i-PrOOD 1.6x10°2 benzene/EtOD 298 s.f. D.k. at 400—450 nfa2NAG/SAW
— 5,7-(i-Pr),-Toc-OD+i-PrOO- in deoxygenated
soln.
13  5-Methyl-7-tert-butyltocoxyt iso-propyl hydroperoxide
5-Me-7-t-Bu-Toc-O +i-PrOOH 1.8x107t benzene 298 s.f. D.k. at 400—450 nrA2NAG/SAW
— 5-Me-7-t-Bu-Toc-OHri-ProO- in deoxygenated
soln.
14 5-iso-Propyl-7-tert-butyltocoxy iso-propy!
hydroperoxide
5-i-Pr-7-t-Bu-Toc-O +i-PrOOH 1.2x1072 benzene 298 s.f. D.k. at 400—450 nrA2NAG/SAW
— 5-i-Pr-7-t-Bu-Toc-OHri-PrOO- in deoxygenated
soln.
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TaBLE 8. Reactions of phenoxyl radicals with hydroperoxides and peroxides—Continued
Phenoxyt-reactant k T
No. Reaction (Lmol ts™h Solvent (K) Method Comments Reference
15  5,7-Diethyi8-methyltocoxyh-iso-propyl
hydroperoxide
5,7-Et-8-Me-Toc-O +i-PrOOH 3.7x10! benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5,7-Et-8-Me-Toc-OH+i-PrOO- in deoxygenated
soln.
16  5,7-Di-iso-propyi8-methyltocoxyk-iso-propyl
hydroperoxide
5,7-(i-Pr),-8-Me-Toc-O +i-PrOOH 4.7x10°? benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5,7-(i-Pr),-8-Me-Toc-OHt+i-ProO- in deoxygenated
soln.
17  2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl n-butyl hydroperoxide
2,6-(t-Bu),-4-(MeOPh) GH,O- +n-BuOOH 3.5x10 2 benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 2,6-(t-Bu),-4-(MeOPh) GH,0OH+n-BuOO in deoxygenated
soln.
18  5,7-Diethyltocoxyt n-butyl hydroperoxide
5,7-Et-Toc-O- +n-BuOOH 3.9x107! benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5,7-Eb-Toc-OH+ n-BuOO in deoxygenated
soln.
19  5,7-Di-iso-propyltocoxyt n-butyl hydroperoxide
5,7-(i-Pr),-Toc-O- + n-BuOOH 1.3x10°t benzene 298 chem. D.k. at 417 nm in 88MUK/KOH
— 5,7-(i-Pr),-Toc-OH+ n-BuOO deaerated soln.,
H-abstr.
1.3x10°1 benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
in deoxygenated
soln.
6.4x10 2 benzene/EtOH 298 s.f. D.k. at 400—450 nM2NAG/SAW
in deoxygenated
soln.
20  5,7-Di-iso-propyltocoxyt n-butyl hydroperoxide-O-d
5,7-(i-Pr),-Toc-O- +n-BuOOD 1.9x10°2 benzene/EtOD 298 s.f. D.k. at 400—450 nM2NAG/SAW
— 5,7-(i-Pr),-Toc-OD+ n-BuOO in deoxygenated
soln.
21  5-Methy}7-tert-butyltocoxyi- n-butyl hydroperoxide
5-Me-7-t-Bu-Toc-O + n-BuOOH 1.2x107* benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5-Me-7-t-Bu-Toc-OH+ n-BuOO in deoxygenated
soln.
22  5-iso-Propyl-7-tert-butyltocoxyl n-butyl hydroperoxide
5-i-Pr-7-t-Bu-Toc-O + n-BuOOH 7.8x10°° benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5-i-Pr-7-t-Bu-Toc-OH+ n-BuOO in deoxygenated
soln.
23  5,7-Diethyt8-methyltocoxyk n-butyl hydroperoxide
5,7-Eb-8-Me-Toc-O +n-BuOOH 2.2x10°* benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 5,7-Eb-8-Me-Toc-OH+n-BuOO in deoxygenated
soln.
24 5,7-Di-iso-propyi8-methyltocoxyH n-butyl hydroperoxide
5,7-(i-Pr),-8-Me-Toc-O +n-BuOOH 2.9x 1072 benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 5,7-(i-Pr),-8-Me-Toc-OHt+ n-BuOO in deoxygenated
soln.
25  2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl sec-butyl hydroperoxide
2,6-(t-Bu)-4-(MeOPh) GH,0- + sec-BuOOH 6.6x10 2 benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 2,6-(t-Bu),- in deoxygenated
4-(MeOPh)GH,OH+sec-BuOO soln.
26  5,7-Diethyltocoxyt sec-butyl hydroperoxide
5,7-E-Toc-O- +sec-BuOOH 6.4x10° 1 benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5,7-Eb-Toc-OH+ sec-BuOO in deoxygenated
soln.
27  5,7-Di-iso-propyltocoxyt sec-butyl hydroperoxide
5,7-(i-Pr),-Toc-O- + sec-BuOOH 2.4x1071 benzene 298 chem. D.k. at417 nmin 88MUK/KOH
— 5,7-(i-Pr),-Toc-OH+ sec-BuOO deaerated soln.,
H-abstr.
2.4x101t benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW

in deoxygenated
soln.
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TaBLE 8. Reactions of phenoxyl radicals with hydroperoxides and peroxides—Continued
Phenoxyt-reactant k T
No. Reaction (Lmol ts™h Solvent (K) Method Comments Reference
1.0x10°* benzene/EtOH 298 s.f. D.k. at 400—450 nr@2NAG/SAW
in deoxygenated
soln.
28  5,7-Di-iso-propyltocoxyt sec-butyl hydroperoxide-O-d
5,7-(i-Pr),-Toc-O- +sec-BuOOD 2.4x10°2 benzene/EtOD 298 s.f. D.k. at 400—450 nrM2NAG/SAW
— 5,7-(i-Pr),-Toc-OD+ sec-BuOO in deoxygenated
soln.
29  5-Methyt7-tert-butyltocoxyhsec-butyl hydroperoxide
5-Me-7-t-Bu-Toc-O + sec-BuOOH 2.1x107t benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 5-Me-7-t-Bu-Toc-OHt sec-BuOO in deoxygenated
soln.
30 5-iso-Propyl-7-tert-butyltocoxyl sec-butyl hydroperoxide
5-i-Pr-7-t-Bu-Toc-O + sec-BuOOH 1.3x10°2 benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5-i-Pr-7-t-Bu-Toc-OH- sec-BuOO in deoxygenated
soln.
OH+sec-BuOO
31  5,7-Diethyi8-methyltocoxyl
+ sec-butyl hydroperoxide
5,7-E-8-Me-Toc-O +sec-BuOOH 3.5x1071 benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5,7-Eb-8-Me-Toc-OH+ sec-BuOO in deoxygenated
soln.
32  5,7-Di-iso-propy8-methyltocoxyH sec-butyl hydroperoxide
5,7-(i-Pr),-8-Me-Toc-O + sec-BuOOH 5.0<10 2 benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 5,7-(i-Pr),-8-Me-Toc-OHt+ sec-BuOO in deoxygenated
soln.
33  2,6-Di-tert-butyl4-(4’-methoxyphenyl) phenoxyl tert-butyl hydroperoxide
2,6-(t-Bu),-4-(MeOPh)GH,O- +t-BuOOH 9.3x10°? benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
— 2,6-(t-Bu),- in deoxygenated
4-(MeOPh) GH,OH+t-BuOO- soln.
34  2,2,5,7,8-Pentamethylchroménoxyl+ tert-butyl hydroperoxide
PMC-O- +t-BuOOH — PMC-OH+t-BuOO- 3.7x107t EtOH 310 chem. D.k. of ESR signal 00WAT/NOG
in deaerated soln.
contg. galvinoxyl.
35  5,7-Diethyltocoxyttert-butyl hydroperoxide
5,7-E-Toc-O- +t-BUuOOH — 5,7-Et-Toc-OH 1.1 benzene 298 s.f. D.k. at 400—450 nrA2NAG/SAW
+1t-BuOO: in deoxygenated
soln.
36 5,7-Diisopropyltocoxyt tert-butyl hydroperoxide
5,7-(i-Pr),-Toc-O- +t-BuOOH 3.7x10°? benzene 298 chem. D.k. at 417 nm in 88MUK/KOH
— 5,7-(i-Pr),-Toc-OH+t-BuOO- deaerated soln.,
H-abstr.
3.7x10°! benzene 298 s.f. D.k. at 400—450 nn92NAG/SAW
in deoxygenated
soln.
1.7x10°t benzene/EtOH 298 s.f. D.k. at 400—450 nrfB2NAG/SAW
in deoxygenated
soln.
37  5,7-Di-iso-propyltocoxyttert-butyl hydroperoxide-O-d
5,7-(i-Pr),-Toc-O- +t-BuOOD 3.5x10 2 benzene/EtOD 298 s.f. D.k. at 400—450 nrfA2NAG/SAW
— 5,7-(i-Pr),-Toc-OD+t-BuOO- in deoxygenated
soln.
38  5-Methylt7-tert-butyltocoxyt-tert-butyl hydroperoxide
5-Me-7-t-Bu-Toc-O +t-BuOOH 3.5x10°! benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 5-Me-7-t-Bu-Toc-OHt t-BuOO- in deoxygenated
soln.
39  5-iso-Propyl-7-tert-butyltocoxy tert-butyl hydroperoxide
5-i-Pr-7-t-Bu-Toc-O + t-BuOOH 1.9x1072 benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 5-i-Pr-7-t-Bu-Toc-OHr-t-BuOO- in deoxygenated
soln.
40  5,7-Diethyl8-methyltocoxyktert-butyl hydroperoxide
5,7-E-8-Me-Toc-O +t-BuOOH 6.5x 1071 benzene 298 s.f. D.k. at 400—450 nM2NAG/SAW

— 5,7-Eb-8-Me-Toc-OH+t-BuOO-
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TaBLE 8. Reactions of phenoxyl radicals with hydroperoxides and peroxides—Continued

Phenoxyt-reactant k T
No. Reaction (Lmol ts™h Solvent (K) Method Comments Reference
41  5,7-Di-iso-propy8-methyltocoxyk- tert-butyl hydroperoxide
5,7-(i-Pr),-8-Me-Toc-O +t-BuOOH 7.0x1072 benzene 298 s.f. D.k. at 400—450 nn®2NAG/SAW
— 5,7-(i-Pr),-8-Me-Toc-OHtt-BuOO- in deoxygenated
soln.
42  a-Tocopheroxyt-tert-butyl hydroperoxide
a-Toc-O- +t-BUOOH — «a-Toc-OH+t-BuOO: 4.1x10°* EtOH 310 chem. D.k. of ESR signal 00OWAT/NOG
in deaerated soln.
contg. galvinoxyl.
43  2,3-Dihydro-2,2,4,6-tetramethylbenzofurainoxyl+ tert-butyl hydroperoxide
BOM-O- +t-BuOOH — BOM-OH+t-BuOO- 2.6x10°t EtOH 310 chem. D.k. of ESR signal 00WAT/NOG
in deaerated soln.
contg. galvinoxyl.
44 2,3-Dihydro-2,2-dimethyl-4,6-di-tert-butylbenzofuran-5-oxyert-butyl hydroperoxide
BOB-O- +t-BuOOH — BOB-OH+t-BuOO- 1.1x10°* EtOH 310 chem. D.k. of ESR signal 00OWAT/NOG
in deaerated soln.
contg. galvinoxyl.
45  2,3-Dihydro-2,2-dipentyl-4,6-di-tert-butylbenzofur&roxyl+ tert-butyl hydroperoxide
BO-653-0O +t-BuOOH — BO-653-OH 1.4x10°1 EtOH 310 chem. D.k. of ESR signal 00WAT/NOG
+t-BuOO- in deaerated soln.
contg. galvinoxyl.
46  2,4,6-Tri-tert-butylphenoxyt cumene hydroperoxide
2,46-(t-Bu);CgH,0- + PhCMeOOH 3.7x10! cumene 313 s.f. D.k. at 400 or 630 70MAH/
— 2,4,6-(t-Bu}CsgH,OH+ PhCMegOO- nm in deoxygenated  DARb
soln.
1.8x10° ! benzene 303 chem. Decay of ESR 73GRI/DEN
signal in
deoxygenated soln.
The phenoxyl
radical produced by
oxidation with
PbO,. logA=7.1,
E,=45.6 kmoll.
Data for reverse
reaction, derived
from fitting to
complex
mechanism: k,=4
X10%, logA=6.5,
E,=16.7 kmolL.
2.5x101! CCl, 298 chem. D.k. at400 nmin 89VAR/DEN
deoxygenated soln.
The phenoxyl
radical produced by
oxidation with
PbO,.
47  2,4,6-Tri-tert-butylphenoxyt tetralin hydroperoxide
2,46-(t-Bu);CgH,O- + TOOH 6.9x10 ! PhCI 297  sf. D.k. at 400 or 630 67MAH/DAR
— 2,4,6-(t-Bu}CgH,0OH+ TOO- 2.0 333 nm in deoxygenated
soln.
3.4x10°! PhCI 303 sf. D.k. at 400 or 630 70MAH/
5.5x10 ! 318 nm in deoxygenated ~ DARDb
1.0 333 soln.
4.3x10! PhCl/tetralin 303  s.f. D.k. at 400 or 630 70MAH/
6.6x10°* 318 nm in deoxygenated  DARb
9.7x107t 333 soln.
48  2,4,6-Tri-tert-butylphenoxyt 9,10-dihydroanthracene hydroperoxide
2,46-(t-Bu);CsH,O- + DHAOOH 2.0x107t benzene 297 s.f. D.k. at 400 or 63®7MAH/DAR
— 2,4,6-(t-Bu}CsH,OH+ DHAOO- nm in deoxygenated
soln.
1.8x10°1 PhCI 297  sf. D.k. at 400 or 630 67MAH/DAR
8.7x10° ! 333 nm in deoxygenated

soln.
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TaBLE 8. Reactions of phenoxyl radicals with hydroperoxides and peroxides—Continued

Phenoxyt-reactant k T
No. Reaction (Lmol~ts™?) Solvent (K) Method Comments Reference
1.5x107t PhCI 303 s.f. D.k. at 400 or 630 70MAH/
nm in deoxygenated DARb
soln.

49  5,7-Diisopropyl-2,2-dimethylchroman-6-oxymethyl linoleate hydroperoxide
DIDMCO- +MLOOH — DIDMCOH+MLOO- 1.3x10°* benzene 298 chem. D.k. at417 nmin 93MUK/SAW
deaerated soln.,
H-abstr., k=1.1
%1071 in 5% Triton
X-100 micellar soln.
50 5,7-Diethyltocoxyl methyl linoleate hydroperoxide

5,7-E-Toc-O- + MLOOH — 5,7-Eb-Toc-OH 2.5x107t benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
+MLOO- deaerated soln.,
H-abstr.
51 5,7-Di-iso-propyltocoxyt methyl linoleate hydroperoxide
5,7-(i-Pr),-Toc-O- + MLOOH 1.3x10°! benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
— 5,7-(i-Pr),-Toc-OH+ MLOO- deaerated soln.,

H-abstr., k=6.9
%1072 in 5% Triton
X-100 micellar soln.
2.5x10°° t-BuOH 298 chem. D.k. at417 nmin 93MUK/SAW

deaerated soln.,

H-abstr., k=6.9
%1072 in 5% Triton
X-100 micellar soln.

52 5-Methylt7-tert-butyltocoxyi methyl linoleate hydroperoxide

5-Me-7-t-Bu-Toc-O + MLOOH 9.1x10°? benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
— 5-Me-7-t-Bu-Toc-OH+- MLOO- deaerated soln.,
H-abstr.
53  5-lsopropy7-tert-butyltocoxyt methyl linoleate hydroperoxide
5-i-Pr-7-t-Bu-Toc-O + MLOOH 7.8x10°° benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
— 5-i-Pr-7-t-Bu-Toc-OH- MLOO- deaerated soln.,
H-abstr.
54  5,7-Diethyl8-methyltocoxyl methyl linoleate hydroperoxide
5-Et,-8-Me-Toc-O + MLOOH 1.3x10°* benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
— 5-Et,-8-Me-Toc-OH+ MLOO- deaerated soln.,
H-abstr.
55  5,7-Di-iso-propy8-methyltocoxyh methyl linoleate hydroperoxide
5-(i-Pr),-8-Me-Toc-O +MLOOH 2.1x10°? benzene 298 chem. D.k. at417 nmin 93MUK/SAW
— 5-(i-Pr),-8-Me-Toc-OH+ MLOO- deaerated soln.,
H-abstr.
56  «a-Tocopheroxyt methyl linoleate hydroperoxide
a-Toc-O- + MLOOH — «-Toc-OH+MLOO- 5.0x107! benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
deaerated soln.,
H-abstr.
57  2,3-Dihydro-2,2-dimethyl-4,6-diisopropylbenzofuran-5-oxyhethyl linoleate hydroperoxide
BF-O- + MLOOH — BF-OH+MLOO- 8.4x 1072 benzene 298 chem. D.k. at 417 nm in 93MUK/SAW
deaerated soln.,
H-abstr.

58 5,7-Di-iso-propyltocoxyt phosphatidylcholine hydroperoxide
Toc-O- + PCOOH— Toc-OH+PCOO 1.1x10°2 benzene 298 chem. D.k. at 417 nm i®3MUK/SAW
deaerated soln.,
H-abstr., k=2.0
% 10”2 in 5% Triton
X-100 micellar soln.
4.7x107° t-BuOH 298 chem. D.k. at417 nmin 93MUK/SAW
deaerated soln.,
H-abstr., k=2.0
%1072 in 5% Triton
X-100 micellar soln.
59  2,4,6-Tri-tert-butylphenoxyt di-tert-butylperoxide

2,46-(t-Bu)z-CgH,0- + (t-Bu) OO(t-Bu) 8.7x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signab7PRO/SOL
— products log A=4.6, E,
=41.4kJImol ™.
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TaBLE 8. Reactions of phenoxyl radicals with hydroperoxides and peroxides—Continued
Phenoxyt-reactant k T
No. Reaction (Lmol ts™h Solvent (K) Method Comments Reference
60  4-Phenyl-2,6-di-tert-butylphenoxyldi-tert-butylperoxide
4-Ph-2,6-(t-Bu}-CgH,O- + (t-Bu) OO(t-Bu) 3.6x1074 t-Bu,O, 283 chem. D.k. of ESR signal. 67PRO/SOL
— products /pentane log A=5.0,E,
=46.0 kI mol*.
61  4-(4-Methylpenyl)-2,6-di-tert-butylphenoxyl di-tert-butylperoxide
4-(4-MePh)2,6-(t-Bu),-CgH,0- 2.4x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.0, E,
— products =46.9 kI mof L.
62  4-(4-Etlylphenyl)-2,6-di-tert-butylphenoxy di-tert-butylperoxide
4-(4-EtPh)-2,6-(t-Bu)-CgH,0O- 2.3x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu)OO(t-Bu) log A=5.0, Ea
— products =46.9 kJmofL.
63  4-(4-Is@ropylphenyl)-2,6-di-tert-butylphenoxyldi-tert-butylperoxide
4-(4-i-PrPh)2,6- (t-Bu),-CsH,0- 2.4x10°4 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.0, E,
— products =46.9 kJ mof L.
64  4-(4-ert-Butylphenyl)-2,6-di-tert-butylphenoxyldi-tert-butylperoxide
4-(4-t-BuPh)-2,6-(t-Buy-CgH,0- 2.5x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.0, E,
— products =46.9 kI mor L.
65  4-(2-Methoxypenyl)-2,6-di-tert-butylphenoxyl di-tert-butylperoxide
4-(2-MeOPh)-2,6-(t-Bu)-CgH,O- 2.8x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.25, E,
— products =47.7 kI mor L.
66  4-(4-Methoxypenyl)-2,6-di-tert-butylphenoxyl di-tert-butylperoxide
4-(4-MeOPh)-2,6-(t-Bu)-CgH,O- 1.5x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.4, Ea
— products =49.8 kJmor L.
67  4-(4-Acetylphenyl)-2,6-di-tert-butylphenoxyldi-tert-butylperoxide
4-(4-CH,COPh)-2,6-(t-Bu)-CgH,0- 8.7x10™* t-Bu,O, 283 chem. D.k. of ESR signal. 67PRO/SOL
+ (t-Bu) OO(t-Bu) logA=4.8,E,
— products
Ipentane =42.7 kI mor L.
68  4-(4-Chorophenyl)-2,6-di-tert-butylphenoxyldi-tert-butylperoxide
4-(4-CIPh)-2,6-(t-Bu)-CgH,O- 6.2x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=4.9, E,
— products =43.9 kI mor L.
69  4-(4-Phenoxypenyl)-2,6-di-tert-butylphenoxyl di-tert-butylperoxide
4-(4-PhOPh)-2,6-(t-By} CgH,O- 2.5x1074 t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.0, E,
— products =46.9 kJmol®.
70  4-(2-Naphthyl)2,6-di-tert-butylphenoxyt di-tert-butylperoxide
4-(2-Naphthyl)2,6-(t-Bu),-CsH,0- 9.1x107* t-Bu,O,/pentane 283 chem. D.k. of ESR signal67PRO/SOL
+ (t-Bu) OO(t-Bu) log A=5.0, E,
— products =43.5kImor L.
71  Tetra(tert-butyl)indophenoxyldi-tert-butylperoxide
TBIP-O- + (t-Bu)OO(t-Bu) — products 1.3x10°4 t-Bu,O,/pentane 313 chem. D.k. of ESR signal68PRO/SOL
in deaerated soln.
log A=6.5, E,
=62.3kImol ™.
72  GalvinoxyH- di-tert-butylperoxide
Galv-O: + (t-Bu) OO(t-Bu) — products 1.3x10°* t-Bu,O,/pentane 313 chem. D.k. of ESR signal68PRO/SOL

in deaerated soln.
log A=6.5, E,
=62.3 kJmol L.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalgater at room temperature

Reactants k¢ k,
No. Reaction (Lmol™*s™)  (Lmol™ts™?) pH Method Comments Reference
Phenoxyl and semiquinone radicals as oxidants
1 Phenoxyt 4-methylphenoxide
CgHsO- +4-CH;CgH,O™ = CgHsO™ 1.3x10° 2x 10 11-12  pr. P.b.k. at 412 nm in 90LIN/SHE
+4-CH;CgH,O- N,O-satd. soln. |
=0.1.
2 Phenoxyt-tyrosine
CgHsO- +TyrO™ = CgHsO™ + TyrO- 4.9x10° 2.8x 10 11-12  pr. P.b.k. at 416 nm in 90LIN/SHE
N,O-satd. soln. |
=0.5.
3 4-Methylphenoxyt 4-methoxyphenol
4-CH;CeH,40- +4-CH,0CH,O™ 1.4x10° 5.5x 10° 11-12  pr. P.b.k. at 425 nm in 90LIN/SHE
= 4-CH3;C¢H,O +4-CH;0CH,0- N,O-satd. soln. |
=0.2.
4 3,5-Dimethoxyphenoxyt 4-methoxyphenol
3,5-(CH;0),CeH30- +4-CH;OC;H,O™ 8.0x10° 1.8x10° 135 p.r. D.k. at 505 nm in 91JOV/TOS
= 3,5-(CH0),C¢H;0™ +4-CH;0C;H,O- N,O-satd. soln.
5 4-Aminophenoxyt4-(N,N-dimethylamino) phenol
4-H,NCgH,O- +4-(CHy) ,NCgH,O™ 5% 10 1x10 135 pr P.b.k. at 490 nm in 82STE/NET
= 4-H,NC¢H,O™ +4-(CHz),NCgH,O- N,O-satd. soln.
contg. 1mollL?
ethylene glycol. |
=0.5.
6 1,3-Benzosemiquinone aniom-(N,N-dimethylamino) phenol
3-(07)CgH40- +4-(CHg),NCgH,O™ ~7x10 135 p.r. P.b.k. at 490 nm in 82STE/NET
= 3-(07)C¢H4O™ +4-(CH;) ,NCsH,0- N,O-satd. soln.
contg. 1molL?t
ethylene glycol. |
=0.5. Reportedk,
may be incorrect.
7 Indole-5-oxyk 4-(N,N-dimethylamino) phenol
5-Ind-O- +4-(CHz),NCgH,O 3x10 ~3x10° 135 p.r. P.b.k. at 490 nm in 82STE/NET
= 5-Ind-O +4-(CHs) ,NCH,O- N,O-satd. soln.
contg. 1moll?t
ethylene glycol. |
=0.5.
8 Tryptophan-5-oxyt 4-(N,N-dimethylamino) phenol
5-Trp-O- +4-(CH;),NCgH,O™ 3x10° 2x10° 135 p.r. P.b.k. at 490 nm in 82STE/NET
= 5-Trp-O +4-(CHs),NCgH,O- N,O-satd. soln.
contg. 1molL?t
ethylene glycol. |
=0.5.
9 coumarin7-oxyl+4-(N,N-dimethylamino) phenol
7-coumarin-Q+ 4-(CH,) ,NCzH,0O~ 2.4x 10° 6x10° 135 pr P.b.k. at 490 nm in 82STE/NET
= 7-coumarin-O +4-(CH;),NCzH,O- N,O-satd. soln.
contg. 1moll?
ethylene glycol. |
=0.5.
10 4-lodophenoxyt 4-fluorophenoxide
4-1C¢H,0- +4-FGH,0™ = 4-1CH,O™ 1.4x10° 9x 10 11-12  pr. D.k. at 500 nm in  90LIN/SHE
+4-FGH,0- N,O-satd. soln. |
=0.1.
11 4-lodophenoxyt 4-bromophenoxide
4-1C¢H,O- +4-BrCgH,O™ = 4-1CgH,0™ ~7x10° ~7x10° 11-12  p.r. D.k. at 500 nm in  90LIN/SHE
+4-BrCsH,0- N,O-satd. soln. |
=0.1.
12 4-Carboxyphenoxyt 4-iodophenoxide
4-(CO,")CeH,O- +4-1CgH,O™ 2.2x10° 7x 10 11-12  pr. P.b.k. at 500 nm in 90LIN/SHE
= 4-(CO,")CgH,O™ +4-IC4H,0- N,O-satd. soln. |
=0.1.
13 4-Methoxyphenoxyt 5-hydroxytryptophan
4-CH;0CH,O- +5-Trp-O” = 4-CH,OC;H,0™ 9.6x10° 5x10° 135 p.r. P.b.k. at 490 nm in 82STE/NET
+5-Trp-O N,O-satd. soln.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued
Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
14 1,3-Benzosemiquinone aniol-hydroxytryptophan
3-(0)CgH,O- +5-Trp-O = 3-(0 )CgH,4O +5-Trp-O- 4x10° 5.5x 10° 135 p.r.  P.b.k.at490 nm in82STE/NET
N,O-satd. soln.
contg. 1 mol -1
ethylene glycol.l
=0.5.
15 4-Carboxy-1,2-benzosemiquinone aniofrolox C
3,4-(07)(0-)CgH3CO,™ + TXOH 6.1x 10 5X10° 7 p.r.  P.b.k. at425nmin 94JOV/STE
= 3,4-(0OH),C¢H;CO,™ + TXO- N,O-satd. soln.
contg. bromide.
16 3,4-Dihydroxycinnamate semiquinone antofrolox C
3,4-(0)(0-)CeH3CH=CHCO,” + TxOH 2.6x10° 3x10* 7 p.r.  P.b.k. at425nmin 94JOV/STE
= 3,4-(OH),CzH;CH=CHCO,” + TxO- N,O-satd. soln.
contg. bromide.
17 Catechin semiquinone aniorirolox C
catechin-O+ TxOH = catechin-OH- TxO- 2x10° 6x10° 7 p.r.  P.b.k.at425nmin 94JOV/STE
N,O-satd. soln.
contg. bromide.
18 Rutin semiquinone anianTrolox C
rutin-O- + TXOH = rutin-OH+ TxO- 3.6x10° 4x10¢ 7 p.r. Pb.k. at 425 nm 94JOV/STE
and d.k. at 450 nm
in
N,O-satd. soln.
contg. bromide.
19 AlanyltyrosyH guanosine anion
Alanyltyrosine-O + Guanosing 1x10° 1x 10 7 p.r.  P.b.k.in NO-satd. 86JOV/HAR
= Alanyltyrosine-O + Guanosine soln. contg.
bromide or azide.
20 Tyrosine methyl ester phenoxyl radi¢ajuanosine anion
Tyrosine methyl ester-Ot Guanosine 5x10° 8.9x 10° 7 p.r.  P.b.k.in NO-satd. 86JOV/HAR
= Tyrosine methyl ester-O+ Guanosine soln. contg.3
bromide or azide.
21 4-(N-Methylamino)phenoxyt catechol
4-(CHyNH)CgH,O- +2-(07)CH, O™ 3x10 4.6X10° 13.5 p.r.  D.k.at 470 nm in 82STE/NET
= 4-(CHzNH)CgH40™ +2-(07)CgH,4,0- N,O-satd. soln.
contg. 1molL?
ethylene glycol.l
=0.5.
22 4-(N,N-Dimetlylamingphenoxyh- catechol
4-(CH;),NCgH,O- +2-(07)CgH,O™ 3x10° 2x10° 135 p.r.  D.k.at 490 nm in 82STE/NET
= 4-(CHg),NCgH,O™ +2-(07)CgH,4O- N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
23 2-Acetyl-1,4-benzosemiquinone aniboatechol
2,5-(07)(0-)CeH3COCH;+2-(07)CgH, O™ 1.9x10° 1.5x1¢° 135 p.r.  D.k.at520 nmin 79STE/NET
= 2,5-(07),C¢H;COCH;+2-(07)CgH,O- N,O-satd. soln.
contg. 1molL?
ethylene glycol.l
=0.5.
24 Trolox phenoxyl radicat catechol
TxO- +2-(07)CgH,O™ = TxO™ +2-(0")CgH,4O- 7x10 3x10° 135 p.r.  D.k.at 430 nm in 82STE/NET
N,O-satd. soln.
contg. 1molLC?
ethylene glycol.l
=0.5.
25 4-Methylphenoxyt resorcinol
4-CH;CeH,O- +3-(07)CgH,O™ 7.1x10° 2.7x10° >11 p.r.  Pbk. at 440 nm96ARM/SUN

= 4-CH,CgH,O +3-(0")CgH,O-

and d.k. at 385,
400 nm in
N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued

Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
26 Acetaminophenoxyt resorcinol
4-CH;CONHG;H,0- +3-(07)CgH,O™ 1.7x 10 2.3x10° 12.4 p.r. D.k. at 380 and 88BIS/TAB
= 4-CH;CONHGH,O™ +3-(07)CgH,40- 520 nm in
N,O-satd.
soln.1=0.3.
27 4-(N-Methylamingphenoxyh hydroquinone
4-(CH;NH)CgH,4O- +4-(07)CgH,O™ ~7.5x 10 ~3X10° 135 p.r. D.k. at 470 nm 82STE/NET
= 4-(CH;NH)CgH,O™ +4-(07)CgH,0- and p.b.k. at 430
nm in N,O-satd.
soln. contg.
1molL?t
ethylene glycol.l
=0.5.
28 4-(N,N-Dimetlylamino) phenoxyt hydroquinone
4-(CH,),NCgH,O- +4-(07)CgH,O™ 1x10° 3x10° 135 p.r. Dk. at 490 nm 82STE/NET
= 4-(CHg),NCgH40™ +4-(07)CgH,0- and p.b.k. at 430
nm in N,O-satd.
soln.
contg. 1mol Lt
ethylene glycol.l
=0.5.
29 1,2-Benzosemiquinone anidmydroquinone
2-(07)CgH,O- +4-HOGH,O <1x10° 7 p.r.  P.b.k.at430 nmin 79STE/NET
= 2-HOGH,O™ +4-(0")CeH,O- ~8x10° ~5x10* 11.0 N,O-satd. soln.
contg. 1molL?
ethylene glycol.
30 1,2-Benzosemiquinone anidmydroquinone
2-(07)CgH40- +4-(07)CgH,O 2.0x10° 8.5x 10° 135 p.r.  P.b.k. at430 nmin79STE/NET
= 2-(0")CgH,O +4-(0)CgH,0- N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
31 3-Carboxy-1,2-benzosemiquinone anidrydroquinone
2,3-(07)(0-)CgH3CO,™ +4-(07)CgH,O 4.2x10° 9x10° 135 p.r.  Pb.k. at430 nmin79STE/NET
= 2,3-(0),CsH;CO, ™ +4-(07)CgH,O- N,O-satd. soln.
contg. 1molL?
ethylene glycol.l
=0.5.
32 4-Carboxy-1,2-benzosemiquinone anidrydroquinone
3,4-(07)(0-)CgH;CO,™ +4-(07)CgH,O™ 6.0x 10° 1.2x10° 13.5 p.r.  P.b.k.at430 nmin79STE/NET
= 3,4-(0),C¢H;CO,™ +4-(07)CgH,O- N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
33 Pyrogallol semiquinone anierhydroquinone
1,23-(07),CsH30- +4-(07)CsH,O™ ~1x10° ~1X10° 135 p.r.  Pb.k. at430 nmin79STE/NET
= 1,2,3-GH3(0 ) 3+4-(0)CgH,O- N,O-satd. soln.
contg. 1molL?
ethylene glycol.l
=0.5.
34 Ellagic acid semiquinone aniérhydroquinone
ellagic acid(Q) +4-(0)CgH, O™ 1.1x10° ~4X10° 135 p.r.  D.k. at 530 nm in 82STE/NET
= ellagic acid(O) +4-(0")CgH,O- N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
35 Quinalizarin semiquinone anierhydroquinone
quinalizarin radicat 4-(O™)CgH,O™ 2.5x10 3x10° 13.5 p.r.  D.k. at 700 nm in82STE/NET

= quinalizarint 4-(O")CgH,0O-
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N,O-satd. soln.
contg. 1mol Lt
ethylene glycol.l
=0.5.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued
Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
36 1,3-Benzosemiquinone anior?,3-dihydroxybenzoate ion
3-(07)CgH40- +2,3-(07),CsH3CO, ™ 4.7x10 5.2x10* 135 p.r.  D.k. at 450 nm in 79STE/NET
= 3-(07)CgH40™ +2,3-(07)(0-)CgH3CO, ™ N,O-satd.  soln.
contg. 1mol Lt
ethylene glycol.l
=0.5.
37 1,3-Benzosemiquinone anii3,4-dihydroxybenzoate ion
3-(07)C4H,O- +3,4-(07),C4H;CO,~ 2.5x10° 1.9x10° 135 p.r.  D.k. at 450 nm in 79STE/NET
= 3-(07)CgH,0™ +3,4-(07)(0-)CsH5CO, ™ N,O-satd.  soln.
contg. 1molL?
ethylene glycol.l
=0.5.
38 5-Carboxy-1,3-benzosemiquinone anidh4-dihydroxybenzoate ion
3,5-(07)(0-)CeH3CO,™ +3,4-(07),C4H3CO, ™ ~4.2x10 ~1X10° 135 p.r.  D.k. at 450 nm in 79STE/NET
= 3,5-(07),CsH5CO,™ +3,4-(07)(0-)CgH;CO, ™ N,O-satd.  soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
39 4-(N,Ndimethylamino) phenoxyt norepinephrin
4-(CH;),NCgH,0O- +3,4-(0),CsH3CH(CH,NH,) OH 3x10 2x10° 135 p.r.  D.k. at 490 nm in 82STE/NET
= 4-(CHg),NCgH,O™ +3,4-(07)(0-)CgH3CH(CH,NH,) OH N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
40 4-(N,N-Dimetlylamino) phenoxyt dopamine
4-(CH,) ,NCgH,0- + 3,4-(0") ,CsH3CH,CH,NH, 9x 10 3x10° 13.5 p.r.  D.k. at 490 nm in 82STE/NET
= 4-(CHg),NCgH,40™ +3,4-(O)(0O-)C¢H3CH,CH,NH, N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
41 4-(N,N-Dimetlylamino) phenoxyt 3,4-dihydroxycinnamate anion
4-(CH;),NCgH,0- +3,4-(0),CsH3;CH=CHCO,™ 1.5x 10° 5x10° 135 p.r.  D.k. at 490 nm in 82STE/NET
= 4-(CHg),NCgH,O™ +3,4-(07)(0-)CgH3;CH=CHCO, ™~ N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
42 4-(Dimethylamino)phewxyl+ 2-t-Butyl-1,4-hydroquinone
4-((CHz),N)CgH,O- +2-((CH;)5C)-1,4-GH3(07), 2.9x10° 2.7x10° 135 p.r.  D.k. at 490 nm in95DOH/BER
= 4-((CHg),N)CgH,O™ +2-((CH3)3C)-1,4-GH5(07)(O-) N,O-satd. soln.
contg. ethylene
glycol.
43 1,2-Benzosemiquinone ani¢r2,5-dihydroxybenzoate ion
2-(07)CgH40- +2,5-(07),C4H3CO, ™ 1.8x10° 1.2x10° 135 p.r.  P.b.k. at430 nmin79STE/NET
= 2-(07)C¢H40™ +2,5-(07)(0-)CsH3CO, ™ N,O-satd. soln.
contg. 1molL?!
ethylene glycol.l
=0.5.
44 1,2-Benzosemiquinone anior,5-dihydroxyphenylacetate ion
2-(07)CgH,O- +2,5-(0),C4H,CH,CO,~ 3.5x10° 1x10° 135 p.r.  P.b.k. at430 nmin82STE/NET
= 2-(07)C¢H4O™ +2,5-(07)(0-)CsH4CHL,CO, ™ N,O-satd. soln.
contg. 1mol Lt
ethylene glycol.l
=0.5.
45 1,2-Benzosemiquinone anibmethoxyhydroquinone
2-(07)CgH40- +2,5-(07),CsH3;0CH; 2.0x 10 ~1.3x10° 135 p.r.  Pb.k. at430 nminf9STE/NET

= 2-(07)CeH,40™ +2,5-(07)(0-) CsH30CH,

N,O-satd. soln.
contg. 1mol Lt
ethylene glycol.l
=0.5.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued
Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
46 4-Carboxy-1,2-benzosemiquinone antaiurohydroquinone
3,4-(0)(0-)CeH3CO,™ +1,4-(07),Cs(CH3) 4 7.5x10 1X10° 13.5 p.r.  Pbk. at445nmin79STE/NET
= 3,4-(0),CsH3CO,™ +1,4-(O)(0O-)Cys(CHa) 4 N,O-satd. soln.
contg. 1 mol -1
ethylene glycol.l
=0.5.
47 4-(N,N-Dimetlylamino) phenoxyt 5-hydroxydopamine
4-(CH;),NCgH,O- + (07)3C¢H,CH,CH,NH, 1.2x10 9x 10 13.5 p.r.  D.k.at 490 nm in 82STE/NET
= 4-(CHs),NCgH,0™ N,O-satd. soln.
+(07),(0-)CsH,CH,CH,NH, contg. 1 mol -1
ethylene glycol.l
=0.5.
48 Rutin semiquinone methyl gallate
rutin-O- +3,45-(0OH);CsH,CO,CH, 8.3x10° 7x10* 7 p.r.  Kinetics in 95JOV/HAR
= rutin-OH+3,4,5-(0OH)(O)(0-)CgH,CO,CH;, N,O-satd. soln.
contg. azide.
49 1,4-Benzosemiquinone anidrethyl gallate
4-(07)CgH,O- +3,4,5-(OH)CH,CO,CoH5 3.1x10° 2x 10 135 p.r.  D.k. at 490 nm in 82STE/NET
= 4-(07)CgH, O +3,4,5-(OH) (O )(0O-)CsH,CO,CyH;5 N,O-satd. soln.
contg. 1 mol -1
ethylene glycol.l
=0.5.
50 4-Methoxyphenoxyt 4,4 -biphenol
4-CH;0CH,O- +4,4'-(07)CgH,CsH, O™ 1.6x10° 2.7x 10 12 p.r.  P.b.k.in NO-satd. 02JON/LIN

51

52

53

54

55

56

= 4-CHy;0C4H,0™ +4,4'-(07) CgH,4CeH,O-

4-(N,N-Dimetlylamino) phenoxyt catechin(2-(3,4-dihydroxyphenyt3,4-dihydro-2H-1-benzopyran-3,5,7-trjol

4-(CH,),NCgH,O- + catechin 1.1x 10
= 4-(CH,;),NCgH,0O-+ catechin

4-(N,N-Dimetlylamino) phenoxyt- epicatechin

4-(CH,) ,NCgH,O- + epicatechin 3x10

= 4-(CHs),NCsH,O-+ epicatechin

1,4-Benzosemiquinone anidmuercetin(3,34’,5,7-pentahydroxyflavone)
4-(07)CgH,O- +quercetin(O) ~4.5x 10°
= 4-(0")CgH,O-+quercetin(O)

Hesperidin semiquinone aniémutin

hesperidin-O+ rutin-OH = hesperidin-OH- rutin-O- 5.0x 10’

Trolox phenoxyl radicat epigallocatechin
TxO- + epigallocatechin-OH
= TxOH+ epigallocatechin-©

3.3x 10

Trolox phenoxyl radicat epigallocatechin gallate
TxO- + epigallocatechin gallate-OH
= TxOH+ epigallocatechin gallate-O

3.3x 10
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45X 10° 13.5 p.r.
4X10° 13.5 p.r.
~2X10° 13.5 p.r.
4%x10° 7 p.r.
2% 10° 7 p.r.
3x10° 7 p.r.

soln. contg.
1molL™t N;7,
3-30mmol L't
4-methoxyphenol,
and 0.07-0.28
mmol L1

4,4 -biphenol. |
=1.

D.k. at 490 nm in 82STE/NET
N,O-satd. soln.

contg. 1 mol =%

ethylene glycol.l

=0.5.

D.k. at 490 nm in 82STE/NET
N,O-satd. soln.

contg. 1 mol L't

ethylene glycol.l

=0.5.

P.b.k. at 530 nm in82STE/NET
N,O-satd. soln.

contg. 1 mol -1

ethylene glycol.l

=0.5.

P.b.k.in NO-satd. 94JOV/STE
soln. contg.
bromide.
Kinetics in 95JOV/HAR
N,O-satd. soln.
contg. azide.
Kinetics in 95JOV/HAR
N,O-satd. soln.

contg. azide.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued

Reactants K¢ k,
No. Reaction (Lmol™*s™) (Lmol~ts™) pH Method Comments
57 4-Methoxyphenoxyt 1,4-phenylenediamine
4-CH;0C4H,O- +4-H,NCzH,NH, 6.6x 10° 13.5 p.r.  Pb.k. at480 nmin79STE/NET
= 4-CH;0CH,O™ +4-H,NCsH,NH- N,O-satd. soln.

58

59

60

61

62

63

64

65

66

contg. 1 mol -1
ethylene glycol.l
=0.5. Reported

K;ey probably

incorrect.
4-(N,N-Dimetlylamino) phenoxyt 1,4-phenylenediamine
4-(CH;),NCgH,O- +4-H,NCsH4NH, 4% 10° 1.1x10° 135 p.r.  P.b.k. at500 nmin82STE/NET
= 4-(CHg),NCgH,40O™ +4-H,NCgH,4NH - N,O-satd. soln.

contg. 1 mol =%
ethylene glycol.l

=0.5.
4-Methoxyphenoxyt TMPD
4-CH;0CH,O- +4-(CHy) ,NCgH,N(CH,) » 2.2x10° 3.7xX10° 13.5 p.r.  P.b.k. at565nmin79STE/NET
= 4-CH;0CsH,0™ +4-(CH,) ,NCgH,N(CHg) - * N,O-satd. soln.

contg. 1 mol L't
ethylene glycol.l

=0.5.
4-Aminophenoxyt TMPD
4-H,NCgH,O- +4-(CHy) ,NCgH,N(CHy), 3.4x10 1.3x10° >11 p.r.  Dk. at 520 nm96ARM/SUN
= 4-H,NCsH,O +4-(CHy) ,NCgH,N(CHy),- * and p.b.k. at 435

nm in N,O-satd.

soln. contg.

0.1molL?*

azide.
4-(N-Methylamino) phenoxyt TMPD
4-CH;NHC4zH,O- +4-(CHy) ,NCgH,N(CH) 1x10° 1x10° 13.5 p.r.  D.xk. at 565 nm in 82STE/NET
= 4-CH;NHCzH,O™ +4-(CH;) ,NCsH,N(CHg),- * N,O-satd. soln.

contg. 1 mol =%
ethylene glycol.l

=0.5.
4-(N,N-Dimetlylamino) phenoxyt TMPD
4-(CH;),NCgH,O- +4-(CHs) ,NCgH4N(CH3) , 1x 10 5x10° 135 p.r.  D.k. at 565 nm in 82STE/NET
2 4-(CHy),NCgH,O™ +4-(CHy) ,NCgH4N(CHg) 5+ * N,O-satd. soln.

contg. 1 mol -1
ethylene glycol.l

=0.5.
Indole-5-oxyt- TMPD
5-Ind-O- +4-(CHg) ;,NCgH,N(CH;) 1.1x 10° 5x10° 13.5 p.r.  P.b.k. at565nmin82STE/NET
= 5-Ind-O +4-(CH,) ,NCgH,N(CHg),- * N,O-satd. soln.

contg. 1 mol =%
ethylene glycol.l
=0.5.

8.0x 10 7x10° 12.2 p.r.  Pb.k.inMO-satd. 90JOV/STE

soln. contg.

0.9molL™?

ethylene glycol.
Tryptophan5-oxyl+TMPD

5-Trp-O- + 4-(CHs) ,NCgH,N(CHs), 1.0<10° 7X10P 135 p.r.  Pb.k.at565nm in82STE/NET

= 5-Trp-O +4-(CHy) ,NCgH4N(CHg) - * N,O-satd. soln.
contg. 1 mol -1
ethylene glycol.l

=0.5.
4-Nitrophenoxyt N-methylindole
4-O,NCgH,0- +N-Me-indole ~3x10° ~1.1x10° 11-12 p.r.  D.k. at 580 nm in 90LIN/SHE
= 4-0,NC4H,0O™ +N-Me-indole * N,O-satd. soln.
Tyrosyh- tryptophan
TyrO- + TrpH = TyrO™ + Trp- 2.4x10° 1x10° 13 p.r.  P.b.k.in NO-satd. 86JOV/HAR
soln. contg

. bromide or azide.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued

Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
67 N-Acetyltyrosinamide phenoxyltryptophan
N-Ac-tyrosinamide-O+ TrpH 9x 10° 2X10° 12 p.r P.b.k. in NO-satd. 86JOV/HAR
= N-Ac-tyrosinamide-O + Trp- soln. contg.
bromide or azide.
68 Tyrosine methyl ester phenoxytryptophan
tyrosine methyl ester-Or TrpH = tyrosine methyl  ester-O  5x10° 1x10° 13 p.r.  P.b.k.in NO-satd. 86JOV/HAR
+Trp- soln. contg.
bromide or azide.
69 N-Acetyltyrosinamide phenoxyltryptophanamide
N-Ac-tyrosinamide-Q+ tryptophanamide 9x10° 3x10° 12 p.r.  P.b.k.in NO-satd. 86JOV/HAR
= N-Ac-tyrosinamide-O + tryptophanamide soln. contg.
bromide or azide.
70 2,2,5,7,8-Pentamethylchroman-6-oxglutathione thiolate anion
HPMC. +GS™ = GS: +HPMC™ 1.3x10° 5.0x 10° 8.0-8.5 p.r.  D.k. and p.b.k. in94BOR/MIC
soln. contg.
acetonitrile and
azide. Derived
from fitting to a
complex
mechanism.
71 Trolox phenoxyl radicat glutathione thiolate anion
TXO-+GS = GS +TxO~ 1.8x10° 6.0x 10° 8.0-8.5 p.r.  D.k. and p.b.k. in 94BOR/MIC
soln. contg.
acetonitrile and
azide. Derived
from fitting to a
complex
mechanism.
72 Phenoxytthiophenol
CgHs0- +CsHsS™ = CgH50™ + CgHsS: 1.5x10° 2.9x 10 >11 p.r.  P.b.k. at 460 nmin96ARM/SUN
N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
73 Phenoxyt 4-bromothiophenol
CgHsO- +4-BrCgH,S™ = CgHsO™ +4-BrCsH,S- 1.7x10° 7.4x10 >11 p.r.  P.b.k. at510 nmin96ARM/SUN
N,O-satd. soln.
contg. 0.05-0.1
mol L™ azide.
74 4-Methylphenoxyt 4-methylthiophenol
4-CH,C4H,0- +4-CH;CsH,S™ 6.4x 108 1.1x10° >11 p.r.  P.b.k.at500 nmin96ARM/SUN
= 4-CH3;C4H,O +4-CH;CsH,S: N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
75 4-Methoxyphenoxyt 4-methoxythiophenol
4-CH;0CH,0- +4-CH;0CH,S™ 1.6x10° 4.6x10° >11 p.r.  Pbk. at 415 nm96ARM/SUN
= 4-CH;0C4H,0™ +4-CH,0CGH,S: and d.k. at 530 nm
in
N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
76 4-Aminophenoxyt 4-aminothiophenol
4-H,NCgH,40- +4-H,NC¢H,S™ 3.5x10° 2.8x10° >11 p.r.  Pbk. at 435 nm96ARM/SUN
= 4-H,NCgH,0O™ +4-H,NCgH,S- and d.k. at 600 nm
in
N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
77 1,3-Benzosemiquinone aniod-aminothiophenol
3-(07)CgH40- +4-H,NCeH,S™ 1.8x10° 3x10° >11 p.r. Pbk. at 600 nm96ARM/SUN

= 3-(07)CeH,O +4-H,NCsH,S-
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and d.k. at 440 nm
in

N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued
Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
78 4-Aminophenoxyt 4-hydroxythiophenol
4-H,NCgH40- +4-(07)CgH,S™ 2.9x10 3.2x10° >11 p.r.  Pbk. at 590 nm96ARM/SUN
= 4-H,NCgH,0™ +4-(0)CgH,S: and d.k. at 450 nm
in N,O-satd. soln.
contg. 0.05-0.1
mol L~! azide.
79 1,4-Benzosemiquinone aniod -hydroxythiophenol
4-(07)CeH,0- +4-(07)CsH,S™ ~7x 10 3.9x10° >11 p.r.  Pbk. at 427 nm96ARM/SUN
= 4-(0)CgH,O +4-(07)CsH,S: and d.k. at 595 nm
in N,O-satd. soln.
contg. 0.05-0.1
mol L™! azide.
80 1,3-Benzosemiquinone anidrl,4-dimercaptobenzene
3-(07)CgH40- +4-(S7)CsH,S™ 5.3x 10° 1.3x10° 13 p.r.  P.b.k. at390 nmin93ARM/SUN
= 3-(0)CeH4O +4-(S)CH,S N,O-satd. soln.
contg. 1molL?
ethylene glycol.l
=0.2.
81 4-Methoxyphenoxyt promethazine
4-CH;0CgH,0- +Pz = 4-CH;OCzH,OH+Pz * 7.3xX10° 2.2x10° 3 p.r.  D.Xk.in aerated 90JOV/STE
soln. contg. 1
molL™! 2-PrOH,
0.05mol L't
acetone, and 0.05
mol L~1 CCl,.
82 3,4,5-Trimethoxyphenoxylpromethazine
3,45-(CH;0)3CeH,0- + Pz = 3,4,5-(CH0)3CgH,OH+ Pz * 1x10° 2.1x 10 3 p.r.  Kinetics in 91JOVI/TOS
N,O-satd. soln.
83 2-(2-Hydroxyphenyl) phenoxyt promethazine
2,2 -HOCgH,CeH,O- + Pz 1.9x10° 6.7x 10 9.2 p.r.  P.b.k.in NO-satd. 02JON/LIN
= 2,2-HOC¢H,CgH,O +Pz * soln. contg. azide
and borate. |
=0.02. (Values in
doubt, solubility
of promethazine at
this pH very low)
84 Indole-5-oxyl promethazine
5-Ind-O- +Pz = 5-Ind-OH+ Pz * 1.6x10° 1.8x10° 3 p.r.  D.Xk.in aerated 90JOV/STE
soln. contg. 1
molL™! 2-PrOH,
0.05mol !
acetone, and 0.05
mol L™ CCl,.
85 Tryptophar5-oxyl+ promethazine
5-Trp-O- +Pz = 5-Trp-OH+ Pz * 1.0x10° 1.1x10° 3 p.r.  D.k.in aerated 90JOV/ISTE
soln. contg. 1
mol L™ 2-PrOH,
0.05mol L't
acetone, and 0.05
mol L™ CCl,.
86 Tryptamine5-oxyl+ promethazine
5-tryptamine-Q+ Pz = 5-tryptamine-OH- Pz * 2.6xX10° 6.3x 10’ 3 p.r.  D.k.in aerated 90JOV/STE
soln. contg. 1
mol L™ 2- PrOH,
0.05mol L't
acetone, and 0.05
mol L™* CCl,.
87 1,2-Benzosemiquinone anidrscorbate ion
2-(07)CsH,O- +AscH = 2-HOGH,O- ~5x10° ~5x10* 11 p.r.  P.b.k.at360 nmin79STE/NET

88

+Asc-~+H"

Trolox phenoxyl radicat ascorbate ion

N,O-satd. soln.
contg. 1molL?
ethylene glycol.

J. Phys. Chem. Ref. Data, Vol. 34, No. 1, 2005



192

P. NETA AND J. GRODKOWSKI

TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued

No.

Reactants K¢
Reaction

k

r
(Lmol™ts™ ) (Lmol ts?)

pH

Method

Comments Reference

89

90

91

92

93

94

TXO- +AscH™ = TxOH+Asc- ~ 1.1x 10

Dihydroquercetin semiquinoreascorbate ion
Dihydroquercetin-O+ AscH™
= dihydroquercetin-O+Asc- ~+H"*

1.6x10°

Kaempferol semiquinone anigrascorbate ion
Kaempferol-O +AscH™
= kaempferol-O +Asc- ~+H"

5.2x 10°

Luteolin semiquinone anienascorbate ion

Luteolin-O- + AscH™ = luteolin-O +Asc- ~+H™ 9.9x 10°

Fisetin semiquinone anierascorbate ion

Fisetin-O + AscH™ = fisetin-O +Asc- ~+H" 8.7x 10

Quercetin semiquinone anidrascorbate ion

Quercetin-O+ AscH™ = quercetin-O +Asc- ~+H" 4.8x10°

Rutin semiquinone anianascorbate ion

Rutin-O- + AscH™ = rutin-O" +Asc- ~+H™" 1.3x10°
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1.0x10*

1.2x10°

2.8x10°

1.6x10°

3.9x 10

1.6x10°

5.2x 10*

8.3

8.5

8.5

8.5

8.5

8.5

8.5

p.r.

p.r.

D. k. at 440 nm in 95BOR/MIC
N,O-satd. soln.
contg. azide.
Derived from
fitting to a com-
plex mechanism.
Decay and 95BOR/MIC
formation kinetics

at 367 nm in

N,O-satd. soln.

contg. azide.

Derived from

fitting to a com-

plex mechanism.

Decay and formn.95BOR/MIC
kinetics at 370 nm

and 460-590 nm

in N,O-satd. soln.

contg. azide.

Derived from fit-

ting to a complex
mechanism.

Decay and formn.95BOR/MIC
kinetics at 370 nm

and 460-590 nm

in N,O-satd. soln.

contg. azide.

Derived from fit-

ting to a complex
mechanism.

Decay and formn.95BOR/MIC
kinetics at 370 nm

and 460-590 nm

in N,O-satd. soln.

contg. azide.

Derived from fit-

ting to a complex

mechanism.

Decay and formn.95BOR/MIC
kinetics at 370 nm

and 460-590 nm

in N,O-satd. soln.

contg. azide.

Derived from fit-

ting to a complex

mechanism.

Decay and formn95BOR/MIC
kinetics at 370 nm

and 460-590 nm

in N,O-satd. soln.

contg. azide.

Derived from fit-

ting to a complex
mechanism.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued

Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
95 Luteolin semiquinone aniandehydroascorbate ion
Luteolin-O- + dehydroascorbate ior luteolin = O+ Asc- 1.7x10° 1.7x 10 8.5 p.r.  Decay and formn.95BOR/MIC
kinetics at 370 nm
and 460-590 nm
in N,O-satd. soln.
contg. azide.
Derived from fit-
ting to a complex
mechanism.
96 Fisetin semiquinone anierdehydroacsorbate ion
Fisetin-O +dehydroascorbate ior fisetin=O+Asc- ~ 6.9x 10 3.8x10° 8.5 p.r.  Decay and formn.95BOR/MIC
kinetics at 370 nm
and 460-590 nm
in N,O-satd. soln.
contg. azide.
Derived from fit-
ting to a complex
mechanism.
97 Quercetin semiquinone anidrlehydroascorbate ion
Quercetin-O + dehydroascorbate ior quercetin-O+ Asc- ~ 1.2x10 1.2x10° 8.5 p.r.  Decay and formn.95BOR/MIC
kinetics at 370 nm
and 460-590 nm
in N,O-satd. soln.
contg. azide.
Derived from fit-
ting to a complex
mechanism.
98 Rutin semiquinone aniandehydroascorbate ion
Rutin-O- + dehydroascorbate ien rutin=0+ Asc- ~ 1.7x10° 4.1x 104 8.5 p.r.  Decay and formn.95BOR/MIC
kinetics at 370 nm
and 460-590 nm
in N,O-satd. soln.
contg. azide.
Derived from fit-
ting to a complex
mechanism.
Semiquinone radicals as reductants
99 2,5-Diaziridinyl-3,6-bis(carboethoygmino- 1,4-benzosemiquinone anieBuroquinone
AZ(O7)O: +Cg4(CHz) 4(0), = AZ(O),+ Cg(CH3)4(07)0- 3.8x 10 7.8x10° 7 p.r.  P.b.k. at 430 nm in81SVI/POW
deoxygenated
soln. contg.
t-BuOH.
100 9,10-Anthrasemiquinon2- sulfonate anios Duroquinone
2-(SO;7)-9,10-An(0O7)O- + C4(CH3) 4(0), 4x10° 1.6x10° 7 p.r.  P.b.k.at 445 nm in 75MEI/NET
= 2-(S0;7)-9,10-An(0O)+ C4(CH3)4(0O7)O- deoxygenated
soln. contg.
0.1-0.2mol -?
2-PrOH.
101 Adriamycin semiquinone anierDuroquinone
Adria(07) O + Cg(CHs) 4(0), 2.2x10° 3.8x10° 7 p.r. Pb.k. at 430 nm81SVI/POW
= Adria(0),+ Cg(CH3)4(07)0O- and d.k. at 660 nm
in deoxygenated
soln. contg.
2-PrOH.
102 Daunomycin semiquinone anid®uroquinone
Dauno(O)O- + Cs(CHs)4(0), 2.6x10° 2.4x10° 7 p.r.  P.b.k. at 430 nm81SVI/POW

= Dauno(O)+ Cg(CHs)4(O7)0-

and d.k. at 700 nm
in deoxygenated
soln. contg.
t-BuOH.

J. Phys. Chem. Ref. Data, Vol. 34, No. 1, 2005



194 P. NETA AND J. GRODKOWSKI

TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued

Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
103 Mitomycin C semiquinone aniegnDuroquinone
Mito(O ) O- + C¢(CHg) 4(0), 4.2x<10° 1.5x10° 7 p.r.  P.b.k.at430 nmin81SVI/POW

= Mito(O),+ Cs(CHy)4(07)O-

104 1,4-BenzosemiquinonreTetrafluoro-1,4-benzoquinone (fluoranil)
1,4-GsH4(OH)O- +1,4-GF4(0), 4.8x10 3.7x10° 1.7
= 1,4-GHy(0),+1,4-GF4(07)0- +H"

105 9,10-Anthrasemiquinon2-sulfonate aniott Tetrafluoro-1,4-benzoquinone
2-(SG;7)-9,10-An(0)0- +4-(0)GF,0 2.6x10° 5.6
= 2-(S0;7)-9,10-An(O)+4-(07) CgF,0-

106 Mitomycin C semiquinone anienBenzyl viologen dication
Mito(O~)O- +BV?* = Mito(0),+BV-* 4.6x10° 4.1x10° 7

107 Adrenochrome semiquinone anioBenzyl viologen dication
Adr(07)0- +BV?2" = Adr(0),+BV-* 1.4x 10 7.6x10° 7

108 1,4-Bi§(2-hydroxyethyl)amingethylamino-9,10-anthrasemiquinone antdBenzyl viologen dication
An(O7)O- +BV?" = An(0),+BV.-* 6.8x 10’ 8.6x 10’ 7

109 9,10-Anthrasemiquinon2- sulfonate aniost Nitrobenzene
2-(S0;7)-9,10-An(07)O- + CgHsNO, 8.8x10° 5.4x 10° 7
= 2-(S0;7)-9,10-An(O) + CgHsNO, - ~

110 Durosemiquinone anig-Nitroacetophenone
Cs(CHy)4(07)0- +4-(CH;CO) CH,NO, 5.6x 10° 7x10° 7
= Cg(CHg)4(0)o+4-(CH;CO)GHyNO, -~

111 Durosemiquinone aniens-Nitrofuran 2-carboxylate anion
Co(CH3)4(07)0- + Fu-NO, = Cq(CHz)4(0),+ Fu-NO,- ~ 2x10 5x10° 7

112 Durosemiquinone anian?2-Nitrothiophene
Cg(CHz)4(0O7)O- + T-NO, = Cg(CH3)4(0),+T-NO,- ~ 1.9x 10° 8x 10 7

113 9,10-Anthrasemiquinor2- sulfonate anioit 2-Nitroimidazole
2-(S0;7)-9,10-An(0)0- +1m-NO, 2.0x 10 1.3x10° 7.0
= 2-(S0;7)-9,10-An(O)+Im-NO,- ~ 7x10° 1.3x10° 9.2
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p.r.

p.r.

p.r.

p.r.

deoxygenated
soln. contg.
t-BuOH.

D.k. at 410 nm  94SHO/MIT
and p.b.k. at 435

nm in

deoxygenated

soln. contg. 1.3

mol L™ 2-PrOH.

D.k. at 500 nm. 94SHO/MIT

D.k. at 600 nm in 81SVI/POW
deoxygenated

soln. contg.

2-PrOH.

D.k. at 600 nm in 81SVI/POW
deoxygenated

soln. contg.

2-PrOH.

D.k. at 600 nm in 81SVI/POW
deoxygenated

soln. contg.

2-PrOH.

P.b.k. at 505 nm in 7SMEI/NET
deoxygenated

soln. contg.

0.1-0.2

mol L™! 2-PrOH.

P.b.k. at 445 nm in 75SMEI/NET
deoxygenated

soln.

contg. 0.1-0.2

mol L™1 2-PrOH.

P.b.k. at 445 nm in 75SMEI/NET
deoxygenated

soln. contg.

0.1-0.2

mol L™ 2-PrOH.

P.b.k. at 445 nm in 7SMEI/NET
deoxygenated

soln. contg.

0.1-0.2

mol L™* 2-PrOH.

P.b.k. at 505 nm in76 WAR/CLA
deoxygenated

soln. contg.

1molL™?t

2-PrOH.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued
Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
114 Durosemiquinone anignl-(2'-hydroxy-3'-methoxypropyl)-2-nitroimidazole
Cgs(CHz3)4(O7)O- +Im-NO, = C4(CHs)4(0),+1Im-NO,- ~ 2x10° 3x10° 7 p.r.  P.b.k.at445nm in 75MEI/NET
deoxygenated
soln. contg.
0.1-0.2
mol L™* 2-PrOH.
1x10° 2.9x10° 7.0 p.r.  P.b.k. at 445 nm in76WAR/CLA
deoxygenated
soln. contg.
0.2molL?
2-PrOH.
115 9,10-Anthrasemiquinon®-sulfonate aniost 1-(2'-hydroxy-3 -methoxypropyl)-2-nitroimidazole
2-(SQ;7)-9,10-An(0 ) O- +Im-NO, 1.5x10° 3.0x10° 7.0 p.r.  P.b.k.at505nm in76WAR/CLA
= 2-(S0;7)-9,10-An(O)+Im-NO,- ~ deoxygenated
soln. contg.
0.5mol L?
t-BUOH.
116 9,10-Anthrasemiquinon2-sulfonate aniost 1-carbomethoxyethyb-methyl-2-nitroimidazole
2-(S0;7)-9,10-An(0)O- +1m-NO, 6x10 4.5x10° 7.0 p.r.  P.b.k. at 505 nm in76WAR/CLA
= 2-(S0;7)-9,10-An(O)+1Im-NO,- ~ deoxygenated
soln. contg.
0.2molL?
2-PrOH.
117 9,10-Anthrasemiquinon2-sulfonate aniott 4-Nitroimidazole
2-(SG;7)-9,10-An(0)0O- +1m-NO, 1.7x10° 7.9x10° 7.0 p.r.  P.b.k. at 505 nm in76WAR/CLA
= 2-(S0;7)-9,10-An(O)+Im-NO,- ~ deoxygenated
soln. contg.
0.5mol L?
t-BuOH.
118 9,10-Anthrasemiquinon2-sulfonate anioit 1-methyt5-chloro-4-nitroimidazole
2-(S0;7)-9,10-An(0)0- +1m-NO, 4.5x10° 1.4x10° 7.0 p.r.  P.b.k. at 505 nm in76WAR/CLA
= 2-(S0;7)-9,10-An(O)+Im-NO,- ~ deoxygenated
soln. contg.
0.5mol L?
t-BUOH.
119 9,10-Anthrasemiquinon2- sulfonate anioi 2-Methyl-5-nitroimidazole
2-(S0;7)-9,10-An(0)0O- +1m-NO, 1.8x10° 1.0x 10° 7 p.r.  P.b.k. at 505 nm in 75SMEI/NET
= 2-(SG;7)-9,10-An(O)+Im-NO,- ~ deoxygenated
soln. contg.
0.1-0.2
mol L™ 2-PrOH.
120 9,10-Anthrasemiquinon2-sulfonate anioft 1-(2-N-mopholinoethyl5-nitroimidazole
2-(S0;7)-9,10-An(0)0O- +1m-NO, 2.6x10 7.6x10° 7.0 p.r.  P.b.k. at505nm in76WAR/CLA
= 2-(SG;7)-9,10-An(O)+Im-NO,- ~ deoxygenated
soln. contg.
0.5mol L?
t-BuOH.
121 9,10-Anthrasemiquinon2-sulfonate aniost 1-(2-ethylsulfonylethyl)-5-nitroimidazole
2-(S0;7)-9,10-An(0)0O- +1m-NO, 2.4x 10 9.6x 10° 7.0 p.r.  P.b.k. at 505 nm in76WAR/CLA
= 2-(SG;7)-9,10-An(0O)+Im-NO,- ~ deoxygenated
soln. contg.
0.5mol L?
t-BuOH.
122 9,10-Anthrasemiquinon2-sulfonate aniott 1-(3-chloro-2-hydroxypropyl)-2-methys - nitroimidazole
2-(SG;7)-9,10-An(0)0O- +1m-NO, 1.9x10 8.4x 10° 7.0 p.r.  P.b.k. at 505 nm in7T6WAR/CLA

= 2-(S0;7)-9,10-An(O)+ IM-NO, - ~

deoxygenated
soln. contg.
0.2mol L*
2-PrOH.
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TaBLE 9. Electron transfer equilibrium reactions of phenoxyl and semiquinone radicalsater at room temperatyre-Continued
Reactants K¢ k,
No. Reaction (Lmol™*s™ (Lmol"tsY) pH  Method Comments Reference
123 9,10-Anthrasemiquinon2-sulfonate anios 1,2-Dimethyl-5-nitroimidazole
2-(SQ;7)-9,10-An(0")O- +Im-NO, 2.0x 107 1.2x10° 7.0 p.r.  P.b.k. at 505 nm in76WAR/CLA

= 2-(S0;7)-9,10-An(O)+ IM-NO, - ~

124 9,10-Anthrasemiquinon2-sulfonate aniost 1-(2-hydroxy 3-methoxypropyl)-2-methyl-5-nitroimidazole
2-(S0;7)-9,10-An(0)O- +1m-NO, 1.0x 10’
= 2-(SG;7)-9,10-An(O)+Im-NO,- ~

125 9,10-Anthrasemiquinon2-sulfonate aniof 1-(2-hydroxyethy)-2-methyl-5-nitroimidazole

2-(S0;7)-9,10-An(07)O- +Im-NO, 9x10° 8.4x 10° 7.0 p.r.
= 2-(SG;7)-9,10-An(O) + Im-NO,- ~

126 9,10-Anthrasemiquinon2- sulfonate anioi 5-Nitrouracil
2-(S0;7)-9,10-An(07) O- +Ur-NO, 4.1x10° 1.3x10° 7 p.I.

= 2-(S0;7)-9,10-An(O)+ Ur-NO, - ~

7.1x10° 7.0 p.r.

deoxygenated
soln. contg.
0.2mol L*
2-PrOH.

P.b.k. at 505 nm in7T6 WAR/CLA
deoxygenated

soln. contg.

0.5mol L?

t-BUOH.

P.b.k. at 505 nm in7T6WAR/CLA
deoxygenated

soln. contg.

0.5molL?

t-BuOH or

0.2mol L?

2-PrOH.

P.b.k. at 505 nm in 75MEI/NET
deoxygenated

soln. contg.

0.1-0.2

mol L™ 2-PrOH.
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