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Abstract—Spin trapping has become a valuable tool for the study of frec radicals in biology and medicine. The
electron spin resonance hyperfine splitting constants of spin adducts of interest in this area are tabulated. The
entries also contain a bricf comment on the source of the radical trapped.
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INTRODUCTION

Spin trapping

In biology and medicine free radicals are now of in-
tense irterest because they appear to be involved in
many different aspects of metabolism, ranging from
oxygen consumption to xenobiotic metabolism. ESR
(electron spin resonance) is considered the least am-
biguous method for the detection of free radicals. Un-
fortunately, it is not always possible to directly observe
the free radicals of interest as their concentration may
be below the limit of detection by the present gener-
ation of ESR spectrometers (~10~% M, a practical limit
is probably ~10~¢ M). Inaddition, some radicals, even
if present at a concentration greater than 10-* M, are
not observable at room or physiological temperature
as their spin relaxation times are very short, making
their linewidth too broad to be observed by ESR. Ex-
amples are 0,7, "OH, alkoxyl radicals, and sulfur-
centered radicals such as the cysteinyl or glutathiyl free
radicals. $pin trapping provides, in principle, a means
to overcome these problems.

Dr. Garry R. Buetiner earned his Ph.D. in 1976 working with Dr.
Robert E. Coffman in the chemistry department at the University of
lowa. While he was a postdoctoral fellow with Dr. Larry Oberley

in the Radiation Research Laboratory at lowa he became interested:
in *he use cf spin trapping to study free radical processes; in particular

oxygen radical production. He is currently a Fulbright Scholar and
guest scientist at the GSF where he continues to pursue his interest
in oxygen radicals. He is working in the pulse radiolysis group of
Drs. Bors and Saran where he is examiaing the reaction of superoxide
with various metal complexes.

*The abbreviations used in this article appear in the appendix .

The experiment. Spin trapping involves the addition
reaction of the free radical of interest to a diamagnetic
compound, spin trap, to produce arelatively long-lived
free radical product, spin adduct (usually a nitroxide),

_ which hopefully accumulates to a concentration high
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enough to be studied by ESR. Nitroxides are relatively
stable because the unpaired electron is resonance sta-
bilized. In favorable cases the resulting ESR spectrum
allows the identification of the original radical. If no
unique assignment is feasible, it is still possible to learn
something about the nature of the radical, i.e. whether
it is carbon-centered, oxygen-centered, nitrogen-cen-
tered, etc. Spin traps do not react readily with reso-
nance-stabilized radicals and thus are of little help in
increasing their wsibility; however, resonance-stabi-
lized radicals are the easiest to observe directly. Direct
ESR observation generally provides the most infot-
mation about the radical, unfortunately many radicals
cannot be observed directly by ESR. Thus, spin trap-
ping has become a valuable tool for the study of free
radical processes. T

Two kinds of spin traps have been developed, ni-
trone and nitroso compounds. Nitroso compounds, such
as MNP, can provide considerably more information
than nitrones as the radical to be trapped adds directly
to the nitroso nitrogen,

R—N=0 + R; — R——Ti'l—O,
R,

thereby increasing the amount of information in the
hyperfine splitting parameters. Unfortunately, oxygen-
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centered radical adducts of MNP alé quife unstable,
thus the nitrones are the spin traps of choice for the
study of oxygen-centered radicals.

With nitrones some information is lost because the
trapped radical adds to a carbon adjacent to the nitrogen.

H 0 H,
R;'—‘C=N""'R2 + R; -— R|_C—N"—‘R2

x

However, the most popular spin traps, DMPO, PBN,
and POBN have a B-hydrogen that can provide con-
siderable information about the radical trapped.

Hyperfine splitting. The information about the radical
trapped is contained in the hyperfine splitting of the
spin adducts. The multiplicity and magnitude of the
splittings provide this information. Excellent didactic
presentations on nitroxide hyperfine splittings have been
given by Janzen et al.' and Thornalley.? Thus, these
references should be consulted by those wanting an
introduction to the fundamental aspects of spin trap-
ping and the ESR spectroscopy of nitroxides.

Kotake et al.’ have demonstrated that ENDOR has
the potential to provide information that can assist in
the interpretation of spin trapping experiments. For
example, Evans et al.* have used spin trapping to study
the free radical aspects of unsaturated fatty acid au-
toxidation. Using ESR and ENDOR as well as selective
deuteration of linoleic acid, the site of radical forma-
tion and coupling constants of all nearby hydrogens

were extracted. Thus, ENDOR may prove to be quite .

useful in determining primary radical structure in spin
trapping experiments.

Mossoba et al.’ have used out-of-phase ESR, i.e.
90° out-of-phase detection, to study the long-range pro-
ton hyperfine coupling constants of DMPO. This ap-
proach allowed the determination of the hyperfine cou-
pling constants of all the protons (as well as the
deuterium, when present) for the "COOH, 'tH,, ‘CD;,
"OH and ‘OD spin adducts. The superhyperfine cou-
pling constants of the distant protons are small, less
than one-haif gauss; thus, oxygen must be excluded to
produce the narrow linewidths required for successful
analysis. They demonetrated that deuterated DMPO
(although not yet synthesized and studied) in out-of-

'See Refs. 8SJAO1 and 82JA01.

See Ref. 86THOL!

'See Refs. 77K001, 82KO04, 84JA04, and 86JA0! (and references
therein).

“See Refs: 84EVO! and ssavon

'See Ref 84MOO4. © -

phase ESR experiments could be a useful tool for the
identification of unknown radicals.

Isotopic labeljing using *C, '*N or "0 has been of
great value in the identification of spin adducts. These
labelled spin adducts present a different multiplicity in
the ESR spectrum from that usually observed with *C,
“N or 0. Labelled spin adducts are clearly indicated
in this tabulation.

ESR spectra from spin trapping experiments often
require simulation to extract the hyperfine coupling
constants. This is especially true if the spectrum con-
sists of more than one component. A flexible and ef-
ficient computer program that is designed for use with
microprocessors is presented by Oehler and Janzen.®
This program easily handles the routine spectra ob-
tained in spin trapping experiments.

Solvent effects. The solvent can have a major cffect on
the hyperfine splitting observed for a spin adduct. In
fact, changes in solvent can produce a larger effect on
the’ observed hyperfine splitting than changes in the
spin adduct structure. (Thus, researchers need to clearly-
state the exact nature of the solvent used during the
collection of ESR spectra in spin trapping experi-
ments.) In general, increases in solvent polarity pro-
duce an increase in the nitrogen-nyperfine splitting as
the spin density on the nitrogen increases. Thus, the
B-hydrogen splitting will usually (but not always) de-

‘crease. At present, there is no theoretical approach to

accurately predict how Ay and A, will change with the
nature of the solvent. However, empirical approaches
are being investigated. Janzen et al.” have demon-
strated that for a particular spin adduct in different
solvents, Ay and Ay can be linearly correlated with
excellent correlation coefficients. (When available, these
linear relationships are included in the tables.) In ad-
dition, the hyperfine splittings can often be linearly
correlated with physical-chemical parameters of the
solvent. Thus, in principle, both Ay and A, can be
predicted for a spin adduct in any solvent from just a
few measurements. However, this area of research is
in its infancy. The best means of spin adduct identi-
fication still lies in a comparison to previously iden-
tified adducts or through well-defined chemistry in the
same solvent.

Tables of spin adduct ESR parameters

The followmg tables summarize the hyperfine split-
tmg constants of spin adducts. In addition, isotropic

a3

*See Ref. 820E01.
See Refs. 78JA01 and 82JAOL.
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b-values are given when measured, as well as a brief
comment on the source of the radical. The units chosen
for this tabulation of ESR hyperfine coupling constants
are gauss, G. The Sl unit for magnetic flux density is
tesla, T. To convert from gauss to tesla use

T=1x 104G
or for millitesla

ml =0.1G

Thus, the conversion from one unit to another is quite
simple.

The assignment for the trapped radicals presented
in these tables is as interpreted by the authors of the
original papers. If the radical is given in quotes, e.g.
***OH’", the authors have interpreted the experiments
to mean that this radical has not been formed, but rather
the chemisiry of the experiment has resulted in the
formation of a spin adduct as if the radical were formed.
As research continues in the area of free radical biology
and medicine, areinterpreiation of some published data

may be appropriate. This appears especially to be true
with regard to oxygen-rentered radicals.

Although these tables contain a large number of
entries, they by no means are intended to provide a
completé summary of the spin trapping literature. Only
a small portion of the early work is included here as
the Landolt~Bornstein series (see Ref. 79FOQ() con-
tains tabulations of spin adduct spectral parameters (up
to 1978) as an integral part of their summary of the
nitroxide radical data. The literature now contains over
100 compounds that are of potential use as spin traps;
thus, researchers should not confine themselves to only
those spin traps included in this summary if other spin
traps would provide an experimental advantage. A
computer data base of spin adduct spectroscopic pa-
rameters is being assembled (DuBose and Janzen, in
preparation). This will certainly complement this tab-
ulation and provide a means for continuous updating
as spin trapping research evolves.

There are now many excellent reviews on various
aspects of spin trapping. These are listed in the ref-
erences and are noted with an astetisk that preceeds
the reference code.

Happy Spin Trapping!

- Table 1. DMPO Spin Adduct Parameters

Other A’s/G, [g-valuc],

Adduct ) Solvent ANG Au/G Source Reference(s)
+ ;
H Benzene 14.43 18.89(2)  photolysis of tri-n-buty! tin hydride 73]A01
H’ Toluene 14.43 18.90(2)  photolysis of alkyl cobali(Ill) com- T78MAOQI
plexes
Hande + H* w 16.7 22.6(2) radiolysis of water 76SA01
e + H* AcN 16.10 22.75(2)  Ti(llh-citrate + H,0, 80SCO1
H Ww(7) 16.6 22.6(2) 4-aminobenzoic acid + UV light 81CHO1
e” + H' w 16.58 22.50(2) [2.0054), sulfite + light, ¢, = 36s 81KI01
e~ + H* (reduction) WP 16.0 21.502) sodium borohydride reduction then $1L001
oxidation
e” + H* W(12) 16.0 22.0,21.8 gamma itradiation of water 82HEOI
e + H* W(TR7.0) 16.6 22.5(2) [2.0054] DOPA or catechol + UV 82KAO0!
H . w 16.6 22.5(2) ultrasound in water 85R101, 82MAO!
H w 16.6 22.5(2) ultrasound in water 85R101, 83MAO1
H’ W(10)/EtOH 3:2 16.5 22.5(2) chlorohemin + light 83IMAOD2
H w 16.6 22.5(2) ultrasound with clinical equipment 83IMAOS
H , Toluene 14.33 18.99(2)  cobaltoxime photolysis 82MA06
e~ + H*(reduction) w(P.4) 16.7 22.5(2) reduction of DMPO by isoniazid + 83S101
. HRP
e- + H* wW(P.0) 16.7 22.4(2) chloropromazine + UV light 84DED1
e + H* W(P1.0) 16.7 22.42) photolysis of tartrazine 84MEOI
H w 16.6 22.402) ultrasound 84RE09
e +H* W(P6.5) 16.4 22.7(2) CPZ + 270 nm light 85MO01
e + H* w(7) 16.50 22.50(2) UV irradiation of Trp 86HOO1
w(P?.8) 16.6 22.5(2) ultrasound- 86MAOI
W(P7.8) and LPC 15.5 23.4(2) LPC or serum autoxidation 86MAOI
Ww(P7.0) 16.7 22.4(2) minocycline + UV light 86PIO1
+ H* or H° Ww(P7.5) 16.6 22.5(2) cysteinyl dopa + UV 86P102
W and Cells . 16.5 22.6(2) radiolytic generation 86SA01
DO 16.7 22.6 Ap = 3.3, radiolysis of D,0 76SA01 -
D7) . 16.6 22.6 Ap = 3.4, 4-aminobenzoic acid + 81CHOI1

CEELET Y

light
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Table } (Continued). DMPO Spin Adduct Parameters
| Other A’s/G, |g-value],

Adduct Solvent ANG An/G Source Reference(s)
e- +D* D,0(12) : 16.0 21.8? Ap = 3.3, gamma irradiation of 82HEO!
. D,0
e +D* DO 16.6 2.5 Ap = 3.4, (2.0054] photolysis of 82KAO01
) DOPA
D Toluene 14.33 18.99 Ap = 2.83, cobaltoxime photolysis 82MAQ6
D’ D0 16.6 22.5 Ap = 3.4, ultrasound in D,0 85RI101, 82MAQL
D D,O 16.6 22.5 Ap = 3.4, ultrasound in D,0 85RI0!, 83MAQL
e” +D* : D07 16.50 . 22.50 Ap = 3.4, UV irradiation of Trp 86HO0L
‘CH; Benzene 14,31 20.52 CH,Hgl + light 73JA01
‘CH, ‘ w 16,33 2.4 (2.0082], acctate + SO,° 81KI101
‘CH, W(P7.4) 16.4 23.4 H,0, + UV + DMSO : 82FI01
‘CH, W(P7.8) . 16,50 23.75 adrismycin scmiquinone + 84KAOI
A . t-BuOOH or Ph(CH,),COOH
‘CH, ' w 161 23.0 Ay = 0.473(3), 0.237(6), 0.140(2), 84M0O04
: 0.238, 0.302; H,0, + DMSO +
UV, 90° out-of-phasc detection
‘CH, or CH,C'H, W(P.5) 16.3 23.5 procarbazine + HRP 845102
‘CH, W/DMSO 19:1 16.1 23.0 dinziquonc + DMSO + light 85M002
‘CH, "W(P1.4) . 16.4 234 PQR and Trypanosoma cruzi and 86AU0!
. NADH .
‘CH, Hanks 15.31 22.00 stimulated ncutrophils with DMSO  B6BR02, 86BRO!
‘CH, W(HEPES?7.4) 6.3 234 tert-BuOH + mitochondria 86KE0I
‘CD, w - 16.1 23.0 Ay = 0.237%(6), 0.140(2), 0.238, 84MO04
0.302, A, = 0.072(3); DMSO +
: H,0, + UV, 90° out-of-phase
‘CH,OH Benzenc 14.66 20.67 MeOH + BP* 73JA0!
*CH,OH w 16. 22.7 radiolysis of water with MeOH 76SA01
‘CH,0H w(6) 15.95 22.69 H,0,+ light and MeOH 80MAO02
‘CH,0OH w 15.87 22.57 . {2.0053) SO, + MeOH 81K101
"CH,CH, Benzene 14.20 20.49 (C:H)Hg + light 731A01
‘CH,CH, W(Cl10.0) 16.2 23.6 Cu catalyzed oxidation of ethylhy- 81AU0!
: drazine
‘CH,CH, Benzenc 14.0 20.5 Cu catalyzed oxidation of cthylhy- 81AU01
drazine
"CH,CH, w(P71.5) 16.3 23.5 cthyl hydrazine + oxyhemoglobin 82AU02
’ ’ or Cu(ll) .
‘CH,CH, Benzene 14.2 20.5 ethylhydrazine + oxyhemoglobin or 82AU03
. Cu(il) i .
‘CH,CH,0H w 15.98 22.83 [2.0057] SO,= + EtOH, 1, = 4.8 81K10}
: min
CH,C'HOH : Benzene ‘ 15.03 . 22.53 EtOH + BP* 73JA0)
CH,C’'HOH W(P7.4) _ 15.8 2.8 microsomes + NADPH + 0.9% 77LAO1L
’ E'OH < :
CH,C’'HOH - W(P1.5) 15.8 229 * [2.0067) HP + light + E1OH " 80BUOI
CH,C'HO w 15.8 22.8 H,0, + UV light + EtOH 81RO0!1
CH,C'HOH W(P7.4) 15.8 22.8 H,0; + EIOH + light " 80F101
CH,C’'HOH . W 15.8 229 [2.0067) Fenton system 82BU01
CH,C'HOH w . 158 228 Phanerochaete chrysosporium cell 82F001
. . extract + EtOH ’
CH,C'HOH W(F7.4)/EtOH 9: 1 15.8 29 autoxidation of cysteine with EtOH 82SA01
CH,C'HOH W(TR7.4)/EtOH 8:1 15.7 24 Fe(ll) + cysteine 82SE01
- CHyC'HOH . w(P1.4) 16.0 23.0 [2.0054) EtOH + Fe(ll) 82TEO!
CH,C'HOH W(B9.0) 15.8 2.8 4,0, + UV or with Methanobacter- 83BA02
ium formicicum_ i
CH,C'HOH o W 15.8 2.8 ultrasound in water with EIOH 85RI01, 83MAO1
CH,C'HOH EfOH/W 1:1 15.0 2.7 benoxaprofen + UV light 83REOI
CH,C'HOH : W(P7.0) 15.8 2.8 methylene blue + ascorbate + light 84BUOL
CH,C'HOH W(HEPES 7.4) not given . ubisemiquinone radical resctions 84NOO!
CH,C'HOM Ww(P7.8) 16.0 23.0 H,0,, EOH + drug semiquinone 84KA01
CH,C'HOH . W(P2.0) 158 . 23.0 Photofrin 11 + ascorbate + light 85BU02
"CH,C'HOH" w 15.8 2.8 blue dye No. 1 + light with EtOH, 85CA01
o : not CH,C'HOH ‘
CH,C'HOH L W(P6.S) 159 2.1 CPZ + EtOH + UV light 85MOO01
CH,C'HOH A (X)) 16.0 - 232 anthraprazole + ascorbate, Fe(lll) S6RE02
s L ) and light

1-Hydroxyalkyl (C') W(PL4) . 158 2.8 [2.0085) glyceraldehyde sutoxidation  84THO4
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Solvent

Other A’s/G, [g-value],

Adduct AN/G AylG Source Reference(s)
Carbon radical W(P7.4) glyceraldehyde autoxidation with 84THO6
se¢ Rof. 84THO4 oxyhacmoglobin
Hydroxyalkyl W(P6-9) not given glyceraldchyde autoxidation 84WO0!|
"CH(CH,), W(P7.4) 16.1 - 4.4 iproniazid + HRP or PGS 85KA02, 835101
(CHy),C'OH or W(6) 15.98 23.95 H,0, + UV and 2-PrOH 80MA02
"CH,CH(CH,)OH
(CH,),C'OH w 15.92 23.66 {2.0054], (CH,),CHQH + SO.* 81KI0!
(CH,),C'OH W(TR7.4)/EIOH 8:1 15.2 22.8 Fe(Il) + cysteine 82SEOI -
(CH,),C'OH ‘W(P7.8) 16.0 24.1 [2.0053) iso-PrOH + Fe(ll) 82TEOL
(CH,),C'OH W(P11.0) 15.8 23.9 Fe(1I1)TPPS + 2-PrOH + light 84FAQIL
R7? W(P7.4) 15.7 23.2 isoniazid + HRP 83s101
(CH,),COHCH,’ w( 16.0 23.2 gamma irradiation of water, ¢,,; = 82HEO!)
. 57 min
‘C(OH),CH(OH)CH,0H w(Ps.5) 15.8 22.8 {2.0055] DL-glyceraldchyde autoxi- 84TH02
' ‘ dation
n-Butyl Benzene 14.24 20.41 (CHa)Pb + light 731A01
*CH,S(0)CH, W(r8.3) 15.8 2.8 hepatic nuclei + NADPH and 80PAO!
DMSO
Citrate radical W(P6.5) 15.3 18.6 CPZ + citrate + UV light 85MO01
1-Hydroxybutyl Benzene 14.89 22.72 C.H,OH + BP* 73JA01
2-Hydroxyprapy! Benzene 14.58 23.91 C,H,OH + BP* 73JA0]
(CH,),C'CN Xylene 14.6 20.4 a, a'-azobisisobutyronitrile + heat, F0W10}
383K ’
Polycthylene glycol-C W and Celis © 1818 2.6 radiolytic gencration 83SA01
Ethlene glycol-C* W and Celis 15.6 22.5 radiolytic generation 83SA01
"C(CH,),CH(NH, +)CO,* w(1.4) 15.47 20.00 photolysis of penacillamine disulfide 87DAOI
*CH,CH(NH, +)C00 - Lz 16.0 22.5 cysteinyl dopa + UV 86P102
L-Threonine-C’ w 15.6 23.0 gamma irradiation 83ET0!
Glycine-C w 15.75 22,6 gamma irradiation 83ET0!
L-Arginine HCI-C’ w 15.3 21.5 gamma irradiation 83ETO1
B-Alanine v 15.6 23.6 gamma irradiation 83ET01
CO,* W(5.5) 15.6 18.7 chlorophyl + light with formate 78HAO!
CO,* w 15.8 19.1 (2.0058] ZnO dispersion + light T9HAGL
and formate
CO,* v 15.97 18.97 [2.0054) oxalate + SO,* 81Klo1
CO,* Ww(P7.0) 15.6 18.8 reduced mitomycin C 81L001
COy* w() 15.38 18.2 gammu irvadiation of water, #,,; = 82HEO!
46 min
CO,° W(P1.0) 15.6 18.7 furocoumnarin derivative + light 83DEO1
CO, w 15.6 18.7 ultrasound in water with formate 85R101, 83MAO1
CO;° Ww(P1.0) 15.6 18.7 chlorpromazine + formate and UV 84DEO1
. light
CO,” W(P11.0) 15.6 18.7 Fe(ll1)-TPPS + formate + light $4FA0)
COy W(P7.0) 15.6 18.7 photolysis of tartrazine with formate 84MEOQ!
CO,° w 15.6 18.7 Ay = 0.236(6), 0.130(2), 0.243, 84MO04
0.275; H,0, + formate + UV,
90° out-of-phase detection
Co” W(HEPES? .4) not given ubisemiquinone radical reactions 84NOO|
CO;* W(MS?7.0) not given pea chloroplasts + paraquat + light 85B00!
CO,* w(P7.0) 15.8 18.6 Photofrin Il + ascorbate + formate 85BU02
+ light ‘
"CO,*" w 15.6 18.7 blue dye No. 1 + light + formate, 85CA01
not CO,*
CO,* W(P6.5) 15.8 18.8 CPZ + formate + UV light 85M001
CO,* W/DMSO 19:1 15.6 18.7 dinziquone + light 8$5MO002
€O0,° . W(P1.0) 15.6 18.7 chlortetracycline + UV 86Pio1
Co,~ W(P7.4) 15.7 18.8 anthrapyrazole + NADH, formate S6REO1
and light :
Hydroxypyruvaldehyde (C))  W(P7.9) 14.9 19.6 {2.0056) autoxidation of hydroxypy- 86THO?
: ruvaldehyde
Sorbitol radical Ww(P7.2) 15.9 22.5 ozone + caffeic acid and sorditol 83GR02
Indole-3-(‘CH;) W(Ac4.6) 16.0 224 indole-3-acetic acid + HRP + H,0, 8$6MO04
“CH,CH.NO, W(TR7.4) 15.8 224 o-nitrobenzyl + microsomal protein 86M002
. W(TR7.9) 16.0 214 Ay = 0.7, p-nivobenzyl + micro- 86MO02

‘CH,CHNO,

somal protein
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Table | (Continued). DMPO Spin Adduct Parameters

Other A's/G, [g-valuc],

AL

Adduct Solvent ANIG Ay/G Source Reference(s)
Uracil radical (1) Ww(12) 16.0 24.5 gumma Itradiation of 5-bromouracil 82HEO!
Uracil radical (2) Ww(12) 15.35 21.0 gamma lrradiation of 5-bromourucil, 82HEO!
tya = 17 min
Pheny! - Benzene 13.76 19.22 phenylgzotriphenylmethane 73JA01
Phenyl W(B10.2) 15.9 2438 (2.0045] phenylhydrazine autoxldu- 81H101
tion
Phenyl Benzene 13.8 19.2 {2.0045] phenylhydrazine uutoxldu- 81HI01
tion
Phenyl 7 W(P7.0) 15.8 pLY] [2.0045) phenylhydrazine + crytho- 81HI0i
cyles
Phenyl w 15.97 4.9 [2.0053], benzoic ucid + SOQ,7, 81KIo1
lhin = 2( min
thenyl W(P1.5) 16.0 4.7 phenylhydrazine and oxyhemoglobin 82AU03
Pheny! Benzene 139 19.4 phenylhydrazine and oxyhemoglobin 82AU03
Phenyl W(PL4) 15.8 4.4 {2.0045] phenylhydrazine + eryth- 82H102
. rocyles .
Phenyl W(P7.4) 15.8 24.4 [2.0045) phcnylhydruzinc + cryth- 83HI101
rocyles . .
Phenyl w(P7.4) - 24.8 phenylhydrazine + HRP or PGS 835101
Pheny! W(P7.4) 24.8 [2.0045] AcPhHZ + oxyhcmoglobm 84THO3
or red cells -
2-Chloropheny! W(P1.5) 15.7 23.4 2-chlorophenylhydrazine and oxy- 82AU03
. hemoglobin
2-Chlorophenyl Benzene 13.7 18.8 2-chlorophenylhydrazine and oxy- 82AU03
. hemoglobin
4-Chlorophenyl W(P1.5) 15.8 24.2 4-chlorophenylhydrazine and oxy- §2AU03
hemoglobin
4-Chlorophenyl Benzene 13.8 19.5 4. chlorophcnylhydmzmc and oxy- 82AU03
hemoglobin
2-Mcthylpheny! W(P1.4) 15.9 23.8 2-methylphenylhydrazine and oxy- ¢ 82AU03
hemoglobin
2-Methylphenyl Benzene 13.9 19.1 2-methylphenythydrazine and oxy- 82AU03
. hemoglobin '
3-Mcthylpheny! W(P1.5) 15.8 - 24.3 3-methylphenylhydrazine and oxy- 82AU03 -
hemoglobin
3-Mcthylphenyl Benzene 14.1 19.5 3-methylphenylhydrazine and Oxy- 82AU03
hemoglobin
Benzyl Benzenc 14.16 20.66 (CH,CH,),Hg + light 73JA01
Benzyl W(PLS) 16.0 20 benzylhydrazine and oxyhemoglobin 8§2AU03
Benzyl Benzene ! 14.1 204 benzyliydrazine and oxyhemoglobin 82AU03
a-Hydroxybenzy! W(TAR3. 0) 16.0 2.7 A(13-C) = 8.3, DMHB + ligninasc 8SHAO3
CHC'(OH)(CH,), W(TAR3.0) 16.0 2.3 DMHB + ligninase 8SHAO3
4-NH,-CH,’ D,0(9) 16.1 24.95 4-iodoaniline + UV light 81CHO!
4-H,NO,SC,H,’ D07 15.7 23.713 4-iodobenzenesulfonamide + UV 81CHO1
light
4.HOOCCH, D,0(7) 15.8 24.06 4-iodobenzoic acid + UV light 81CHOIL
4-CH,CH, W(8.5) 16.38 23.5 chloramine-T + UV light 85EV03
alpha-Cyanobenzyl Benzeue 14.39 20.63 C.H,CH,.CN + BP* 73JA01
1-Phenylcthyl Benzene 14.20 20.49 C.H,CH,CH, + BP* 731A01
Styrene ('C-7) . W(P1.6) 16.0 24 styrene + HRP + GSH + H,0, 865701
Benzoic acid ring C’ w 15.95 23.54 . [2.0053] phthalic acid + SO,* 81K101
Phenyl-4-sulfonate W(B10.2) 15.9 14.8 [2.0045] phenylhydrazine-4-sulfonate 81HI01
: . autoxidation
P, promazyl W(P6.5) 159 24.3 CPZ + UV light 85M00!
Benzoyl Benzene 13.99 15.57 CH,CHO + BP* 73]A01
Phenoxymethyl Benzene 13.79 19.56 C.H,OCH, + Bp* 73JA01
1-Ethoxyethyl Benzene 14.20 20.49 (C:H),0 + BP* 731A01
Tetrahydrofuranyl Benzene 14.12 17.92 THF + Bp* 73JA01
Aminoformyl Benzene 15.23 18.56 H,NCHO + BP* 73]JA01
Dimethylaminoformy) Benzene 14.30 17.37 DMF + BP* 731A01
Acetoxyl - CH /L, 12,5 10.0 Ay = 0.9, ozone + dimethylacety- 82PRO1
: lene, —70°C
Acetyl ... . Benzene 14.03 17.87 CH,CHO + BP* 731A01
Acetyl: - CHCl, 140 17.7 ozone + dimethylacetylene, —30°C 82PRO1
i A Freon-11 139 204 ozone + methyl linoleate, —40°C 8$1PRO!
Freon-11 14.3 209 ozone + methyl linoleate 81PRO3
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Adduct Solvent AN/G A/G Source Reference(s)
Dimethylnitrosoamine " W(P1.4) 15.65 22.25 nitrosoamine + nuclei or micto- 78FLO1
somes
Dicthylnitrosoumine W(P71.4) 16.00 24.00 nitrosoamine + microsomes or nu- T8FLOI
clei
I-Nitrosopyrroline W(P7.4) 15.50 22.80 fitroscaminc + nuclei or micro- 78FLO!
somes
1-Nitrosopiperidine W(P7.4) 15.45 23.70 . 12.0054) nitrosoamine + nuclei or 78FLOL
microsomes ’ -
c? W(TR7.5) 159 219 {2.007) miicrosomes 79GR02
c? w 14.5 16.2 RSVM + AA 81SMOI
c? W(EPPS8.0) 15.53 22.0 (2.0015] [-aminocyclopropunc- [-car- 82LEO!
boxylic acid and Fenton system
c? W(P7.8) and LPC 16.1 24.5 LPC or scrum autoxidation 86MA0)
c? w(P1.0) 16.25 225 chlortetracyline *+ UV light 86PI01
c”? W(P7.4) 159 23.0. [2.0056) hydroxypyruvaldchyde au- 86THO7
toxidation
‘CF, Benzene 13.22 15.54 Ap = 1.01(3), CF,1 + light 73JA01
*CCl, w 14.6 14.6 - CCl, + UV then water cxtraction 82R002
Ny W(P7.5) 14.9 14.9 Ay = 3.0, {2.006) HP + azide + 80BUOI
light :
Ny w 14.7 14.7 Ay = 3.0, e~ irradiation 80KEOI
BN’ w 14.7 14.7 A(15-N) = 4.5, " irradiation 80KEO1
Ny w -14.§ 14.5 Ay = 3.1, methylenc blue + light 82HAO!
Ny w 16.9 16.9 Ay = 3.2, porphyrin photosensitiza- 84MOO0!
tion .
Ny EtOH/W 9: 13.7 12.2 Ay = 3.l.‘32~phenylbenzoxazolc + 84RED3
azide and UV
Ny w 14.70 14.70 Ay = 2.95, ultrasound with 84RE09
{Co(NH,),N;]Cl,
"Ny w 16.9 16.9 Ay = 3.2, Blue dye No. 1 + light 85CAQ!
Ny . W(P7.6) 14.8 14.2 A(14-N) = 3.1, HRP/H,0, + azide 85KAO!
BNy W(P7.6) 14.8 14.2 ‘A(15-N) = 4.3, HRP/H,0, + azide 85KA0!
Ny W(P7.4) 15.0 14.3 Ay = 3.17, anthrapyrazole + 86REQI
NADH, acide and light
‘NH, (D)) D,0(9) 15.9 19.3 Ay = 1.60, sulfanilamide + UV 81CHO!1
light
"NH;, (D) D,0(9) 15.9 19.3 A(15-N) = 2.24, "N-sulfanilamide 81CHo!
+ UV light
‘NH,» (Dy) D,0(4) 14.0 18.74 Ay = 3.13, sulfanilamide + UV 81CHoI
light
'"NH,+ (Dy) D,0(4) 14.0 18.74 A(15-N) = 4.40, “*N-sulfanilamide + 81CHol
UV light
‘NH, w 15.85 19.03 Ay = 1.71; [2.0054); NH, + SO,* 81K101
"NH-n-Butyl Benzene 13.95 16.39 Ay = 1.88 18JA02
RNHN'H W(B10) 15.0 16.7 Ay = 2.5, hydralazine X.O0. orred 838102, 825101
cells
RNHN'H W(B10) 15.0 16.7 Ay = 2.56, hydralazine + HRP 83s101
RNHN'H;. W(AcS) 14.1 18.5 Ay = 3.1, hydralazine + HRP 83S101
CH,CH,SO,N'(Na*) W(.5) 15.87 18.13 Ay = 2.38, chloramine-T + UV 8SEV03
: light
See 83CAO02 for a very useful kinetic technique to distinguish between free and “*bound’’ "OH, also 86BUOI.
‘OH w 15.0 15.0 radiolysis of water 76SA01
"OH w 15.0 15.0 {2.0062] H,0, + UV light 77LAOI
‘OH w(P1.4) 15.0 15.0 {2.0062} microsomes + NADPH TILAOL
‘OH w(P1.8) not given Fenton system 788UO!
"OH w(P1.8) . xanthine + xanthinc oxidase with 78BU02
not given DETAPAC
‘OH R W(P7.4) 14.90 14.90 microsomes or nuclei and nitroso- 78FLOI
) amines
‘OH W(P7.4) 14.90 14.90 {2.0055) H,0, + UV light 78FLO1
"OH W(s.5) 149 14.9 {2.0061) chlorophy!l a or Bchl + T8HAO!1
' light
‘OH w 14.77 14.77 ammonium persulfate T8IA02
‘OH W 14.83 14.83 ADP-Fe(lll)-H,0, 78JA02
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Other A's/G, [g-value),
Adduct Solvent Ay/G A)lG Source Reference(s)
‘OH w(P1.4) 15.0 15.0 [2.0062] microsomes + NADPH 78LAO!
‘OH W(P1.4) 15,0 15.0 (2.0062) NADPH-cytochrome ¢ re- 78LAQ2
ductase
‘OH w(P1.4) 15.0 15.0 microsomes + NADPH 78LAQ2
‘OH AcN 14.10 12.29 (2.0060] O,* + H,0, 780701
‘OH w(P7.8) 14.87 14,81 xunthine + xanthine oxidase T9F101
‘OH W(P7.8)/DMF 10:1 14.8 14.8 TMAS, 1 = 2.5h 79F101
‘OH W(P11.5) 14.9 14.9 (2.006] 6-hydroxydopamine autoxi- 79FLO1
: dation
'OH W(P) not given stimulated ncutrophils 79GRO!
‘OH w not given ZnO dispersion + light 79HAO!L
‘OH W(P7.2) 15.3 15.3 (20.3 G), polymorphonuclear lcuco- T9RO0!
cyles
'OH W(6.9) 15.2 15.2 [2.0058} Fe(Il)-bleomycin 795U02
"OH W(P1.5) 15.0 15.0 [2.0060], hematoporphyrin + light 80BUO!
"OH" w( not given S-methylphenazinium + light, not ~ BOCHO!, 80CHO2
: ‘OH
‘OH w(P7.4) 14.9 14.9 H,0; + light 80F101
‘OH w 14.9 14.9 e~ irradiation 80KEQ!
‘OH w(6) 15.00 15.00 H;0, 4 UV, 1, = 870 s 8OMAQ2
‘OH w not given neutrophiles + latex IgG 800K01
‘O W(P8.3) 14.9 14.9 hepatic nuclei + NADPH 80PAO1
"OH w 15.0 15.0 In(111), CelV), Ti(IV) or KMnO, 80SCO!
"OH w 15.0 15.0 hematin + cumenehydroperdxide 80SCo!
‘OM w 15.01 15.01 Fe(ll)-citrate + H,0, 80SCO!.
‘OH W(6.9) 15.2 15.2 [2.0058) Fe(I)-bleomycin 80SU0!1
‘OH Hanks not given neutrophiles + zymoson 81AROI
‘OH W) 15.1 15.1 4-aminobenzoic acid + UV light 81CHO1
‘OH w(-11) 14.90 14.90 [2.0057] H,0, + light or SO,*, 81KI01
by =<5s
‘0" w(13.5) 16.2 16.2 [2.0057) HO, + light; pH depend- 81KI0}
cnce of A's
‘OH W(PT) 15.0 15.0 reduced mitomycin C 81L0O01
‘OH w(P7.4) 14.95 14.95 respiring mitochondria 81NOOI
‘OH w 14.9 14.9 H;0; + UV light 81RO01
"OH w 14.9 14.9 (2.0061] Fenton system ° 82BU01
‘OH W(P7.4) 14.9 14.9 H,0, + UV or decomposition of 82FI01
DMPO-OOH
‘OH W(1.4) 14.9 14.9 Fenton system, buffer and chelate 82FL0!
effect shown
‘OH w 14.9 ° 14.9 (2.006) Phanerochacte chrysos- 82F001
porium extract
‘OH W(P7.4) 14.8 14.8 daunomycin + light . 82GRO!
‘OH W 14.7 14.7 gamma radiation of water, 1,, = 58 82HEO1
min
"OH W(7.0) 14.9 149 [2.0055} DOPA or catechol + UV * 82KA01
"OH" w 14.9 14.9 air oxidation of DMPO 82L103
‘OH w 14.9 149 ultrasound in water 8SRI01, 82MAO!L
‘OH W(7.8) not given Fe(ll)-EDTA + H,0, 82MA02
‘OH’ w(p1.4) 14.9 14.9 [2.0050) autoxidation of cysteine 828A01
‘OH W(TR7.4) 14.8 14.8 Fe(ll) + cysteine 82SE0!
‘OH W(P7.8) 15.0 15.0 [2.0056) Fenton system 82TEO}
o w(P7.4) 14.9 14.9 (2.0050) red blood cells + adriamy- 83BAO01
cin
‘OH w(P7.8) not given Fe(ll)-picolinate + H,0, 83BA03
‘OH w(P14) 15.0 15.0 Fe(I)-EDTA or Fe(Il)-DETAPAC + 83BU01
H,0,
“ON’ w 14.9 14.9 adriamycin or daunomycin + light, 83CA01
not ‘OH
‘OH W(P1.4) 149 14.9 [2.0050] reduced nucleotide and 83DA0}
phenazines
‘OH W(P1.0) 149 149 Furocoumarin derivatives + light 83DEO}
“OH" . W(RPMI) 15.02 15.02 human polymorphonuclear leuko- 83D0Q02
cytes
_"OH W(CH7.0) 14.92 14.92 Fenton system 83FLO1
‘OH 1-octanol 14.2 11.6 Fenton system in water then extrac- 83FLOI
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"OH - W(CH6.7) 14.92 14.92 Fe(ll)-ADP-H,0, 83FL02
‘OH W(CH6.7) 14.92 14.92 Fe(11)-ADP-H,0, 83FLO3
‘OH W(P7.2) not given ozone + caffeic acid 83GR02
"OH W(KRP7.4) 14.8 14.8 stimulated peripheral blood neutro- 83HAO)
philes
‘OH W 14.9 ultrasound using clinical equipment 83IMAOQS
‘OH Ww(P7.4) 14.7 xanthine oxidase with transferrin 83MO00!
‘OH W(HEPES?.6) . microsomes + adriamycin + 83NOOI |
not given N ADH
‘OH W(P1.4) 14.9 14.9 [2.0051) primuquine + red cells or 83THO2
NADPH
"OH Oleic ucid 13.9 13.6 Fenton reaction 848001
‘OH Mecthy! olcate 14.5 15.0 Fenton reaction 848001
‘OH W(P7.0) 15.0 15.0 methylenc blue + ascorbate + light 84BUOI
‘OH W(7.0) 14.9 14.9 chlorpromazine + UV light 84DEO]
‘OH W(P11.0) 14.9 149 ° Fe(UII)-TPPS + light 84FA0Q!
‘OH W(TR7.6) nol given H,0, + light, HPLC detection 84FLOI
- g method given
OH w(P7.4) Aot given xngl'::;cs oxidase, iron and mem- 84GI01
‘OH W(P7.8) 14.95 14,95 Fenton system 84KA0]
‘OH W/PrOH 1:1 14.7 13.1* Fenton system 84KAOI
‘ON W/Acctone 1:1 14.6 13.2¢ Fenton system 84KAO0|
‘OH W/POH 1:2 14.5 12.65¢ Fenton system 84KAO0!
‘OH WiAcctone 1:2 14.55 12.55¢ Fenton system 84KAOL
"OH t-BuOH 14.6 12.0* Fenton system 84KA0}
"OH iso-Amyl alcohol 14.25 12.0* Fenton system 84K AOI
‘OH Ethy! acetate 13.75 10.95¢ Fenton system 84KA0!
‘OH Benzene 13.7 12.1¢ Fenton system 84KAOI
"'OH Toluene 13.75 12.1+ Fenton system 84KAOI -
'OH W(P7.8) 15.00 15.00 (2.0055] H,0, + drug semiquinone 84KAC2
"OH W(P7.0) 14.9 149 photolysis of tantrazine 84ME01
‘OH -~ w 14.9 14.9 Ay = 0.227(0OH), 0.224(6), 84MO04
0.135(2), 0.229, 0.370; H,0, +
UV, 90° out-of-phase detection
‘0D DO 14.9 149 Ap < 0.01, Ay = 0.224(6), 84MO04
0.135(2), 0.229, 0.370; H,0, +
UV, 90° out-of-phase detection
‘OH W(TR7.5) 14.9 169 adriamycin-Fe(lll) + H,0, 84MUO! P
‘OH W(HEPES?.4) not given ubisemiquinone radical reactions 84NOOI
"OH w 14.95 14.95 ultrasound 84RE09
"QH" W(P7.4) 14.9 149 menadione + NADPH-cytochrome ¢ 84RO01
reductase + NADPH + GSH and
GSH-peroxidase; reduction of
DMPO/O0H
"OH W(P1.5) 15.0 15.0 enzymatic reduction of quinoids 84TEO!
‘OH W(P8.5) 14.9 14.9 {2.0051] DL-glyceraldehyde autoxi- 84THO2
dation
"‘OH W(P7.4) 14.9 14.9 [2.0050] AcPhHZ + oxyhaemoglo- 84THO3
bin or red cells
‘OH W(PP8.6) 14.9 14.9 [2.0051] glyceraldehyde autoxidation 84THO4
‘OH W(P6-8) (14.9-15.2) asbestos + H,0, 84WEOI
‘O w(P8.6) not given glyceraldehyde autoxidation 84WOO1
‘OH W(P7.8) 14.8 14.8 xanthine + xanthine oxidase 84UED2
‘OH W(CH7.1) 14.92 14.92 ADP-Fe(ll)-H,0, 842501
‘OH w(.1) 14.9 14.9 [2.0055) photodecomposition of 8SANO)
bleomycin
‘OH W(P7.0) 15.0 15.0 Photofrin Il + ascorbate + light 85BU02
"OH" w 149 14.9 {2.0061}, blue dye No. 1 + light, 85CA01
not 'OH
‘OH W(PT) 149 14.9 photolysis of mitomycin C 85CA03
‘OH W(TR3.0) 14.9 14.9 Fenton system—not from ligninase 85K101
‘OH W/ACN 3:5 14.86 14.86 cyclic peroxide decomposition 85MA03
‘OH w(P) not given Fenton system 85SMEO!
‘OH W(P3.5) 148 14.8 {2.006], H,0,-MNNG + light 85MI103
‘OH W(P6.5) 15.0 15.0 CPZ + UV light 85MO01
‘OH W/DMSO 19:1 14.9 14.9 diaziquone + light 85MO02
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C Other A’s/G, |g-value],
Solvent " AWG A,/G Source . Reference(s)
‘OH In cells 14.4 14.4 H;0;, + UV ufter DMPO is in cells 85M003
‘OH W(TR7.8) . H,0; + UV, HPLC scparation of 85PROI
. ot given products .
‘OH w(P7.8) 14.9 14.9 [2.0050} xanthine + xanthine oxi- 85THOI
: dusc
‘OH w(71.0) 14.8 14.8 xunthinc oxidasc and ferritin 85THO3
" 'OH W(PP8.5) not given monosaccharide autoxidation 85THO4
‘OH w(P7.4) 14.9 - 149 [2.0050] 1,4-naphthoquinone-2-sul- 85THOS
’ fonute oxidasc
‘OH W(P7.8) 14.9 149 12.0050) xanthinc oxidase 85THO6
‘O’ Ww(P7.4) 14.9 14.9 [2.0050] adriamycin + hecan satco- 85THO8
: somes
‘OH Ww(P71.4) 14.9 14.9 PRQ + Trypanosoma cruzi + 86AU01
- . NADH
‘OH w 15.0 15.0 Fe(ll) with Desferal -+ H,0, 86B00!
‘OH Hanks 149 14.9 stimulated ncutrophils 86BR0O2, 86BRO!
‘OH W(P7.0) 149 - 149 CPZ-SO or PZ-SO + light 86BUO1
‘OH W(Pp7.4) 14.9 14,9 Anthracyclinc + submitochondrial 86D00!
’ . particles
‘OH Ww(p8.3) 14.9 14.9 Fenton system or peroxisomes + 86EL02
CoA .
‘OH W(C9.0) not given melanin with hydrogen peroxide 86HI01
‘OH w(T) 14.9 149 UV irradiation of Trp 86HO0!
‘OH Ww(P7.8) 14.9 14.9 ultrasound 86MAQ1
‘OH W(Swim's) 14.9 14.9 menadione + entcrocytes, DMPO/ 86MA02
: OOH.1eduction
‘OH W(P7.8) + LPC 14.3 14.3 LPC or $erum autoxidation 86MA0!
‘OH W(pP7.4) ’ 14.7 14.7 Wenton reaction 86MO0!1
"OH w(p1.4) 15.01 15.01 xanthine + xanthine oxidasc and 86M0O03
Fe(ll) -
{"0] ‘'OH w(Pp7.4) . 15.01 15.01 A(17-0) = 4.606, xanthine oxidasc 86MO03
‘OH W(Ac4.6) 14.8 14.8 indole-3-acetic acid + HRP + H,0, 86MO04
‘OH W(P1.0) 14.9 14.9 chlortetracycline + UV light 86PI0!
"OH W(P71.4) 15.0 15.0 anthrapyrazole + light and NADH 86REO!
‘OH w(P1.9) 15.0 15.0 anthrapyrazole + light and ascorbate 86REQ2
"OH W and Cells 14.9 14.9 radiolytic gencration ’ 86SA0!1
‘OH W(P7.4) 14.9 14.9 {2.0050]) NADH/NADH dehydro- 86THO02
. genase + adriamycin
‘OH w(P7.8) ~ 14.9 14.9 xanthine + xanthinc oxidase *+86TUOI
‘OH w(7.0) 149 14.9 {2.006) Fenton system 87MI01
‘OH w(P2.8) not given xanthine + xanthinc oxidase 875101
‘OH Ethyl acetate 13.60 10.87 reevaluation of 84KAO0! 87TROI
‘O0OH v 14.3 1.7 Ay = 1.25, [2.0061] chloroplasts + 75HA0!
light
‘OOH w 14.1 11.3 Ay = 1.25, (2.0061] CdS dispersion T7HAO!
+ light
‘OOH W(P) not given riboflavin + light; #,,; = 35~80 s 78BU0)
forpH = 8-6
‘O0H W(P7.8) not given xanthine -+ xanthinc oxidase with 78BU02
- - DETAPAC ’
‘OOH W not given synthetic melanin + light 8FEO!
‘OOH w 14.1 11.3 CdS or phthalocyanine pigments + 78HA02
light ’
"O0H Ethylenc glycol 13.6 10.9 Cdscor phthalocyanine pigments + 78HA02
: light
‘OOH MeOH 13.3 10.4 CdS or phthalocyanine pigments + 78HA02
light
‘O0H EtOH 13.1 10.3 CdS or phthalocyanine pigments + 78HA02
. ‘ light
‘O0OH AcN *13.0 10.3 CdS or phthalocyanine pigments + T8HA02
light
"OOH DMSO 12.7 10.3 CdS or phthalocyanine pigments + 78HA02
: ’ light
DMF - - 12.8 9.9 CdS or phthalocyanine pigments + 78HA02
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‘OOH Acctone 13.1 8.1 CdS or phthalocyanine pigments + T8HAQ2
light
"OOH Benzene 12.9 6.9 CdS or phthalocyanine pigments + 78HA02
/ light
‘OOH Heptane 12.9 6.8 CdS or phthalocyunine pigments + 78HAQ2
light
(VN AcN 14.20 {2.0058] electrochemical generation 780201
of 01:
‘O0H AcN 13.26 10.61 Ay = 1.25, [2.0061] electrochemi- 780201
cal generation :
‘O0H W(TR17.5) as in 74HAOQ1 microsomes + aromatic nitrocom- 78SEO1
pounds
"O0H W(P7.0) not given protoporphyrin IX + light 798U01
‘OOH different not given porphyrins and light 79C001
‘O0OH W(P7.8)/DMF 10:1 14.2 1.6 Ay = 1.2, TMAS 79F101
‘O0H w(P1.8) 14.3 11.7 Ax = 1.25, xonthine + xanthine T9F101
oxidase
‘O0OH wP) not given stimulated neutrophils T9GRO1
‘O0OH W(TR7.4) 14.3 117 Ay = 1.25, microsomes + mitomy- 80KAO!
cin C
‘O0H w not given neutrophiles + latex 1gG and PMA 800K01
‘O0H W(TR7.4) 14.3 11.7 Ay = 1.25, microsomes + ronida- 80PEQ2
v . zole
‘O0OH W(p7.5) rot given chioroplasts and chloroplasts lipid 80UAOI
: vesicles
‘O0H W(P7.8) 14.3 11.7 Ay = 1.3, FMN + NADPH, xan- 81GROI
thine + X.0., riboflavin
‘O0H w(P7.4) 14.25 1.3 Ay = 1.4, respiring mitochrondria 81NOOI
‘O0OH w(P1.4) 14.3 1.7 Ay = 1.2, microsomes + NADPH 81RO01
‘O0H W(KRP7.4) 14.3 117 Ay, = 1,25 (2.0061) NADPH oxi- 82BA0I1
dase + NADPH or NADH
*O0H w(P2.8) not given xanthine oxidase with lactofetrin 82BA02
b ' present
"OOH W(P7.8) 142 . 11.2 Ay = 1.3 [2.0060] xanthine oxidase 828U01
"OOH w not given xanthine oxidase; cacodylate buffer 82THO!1
radical
‘O0OH Ww(P7.8) not given xanthine oxidase 83BA03
‘O0H W(P7.5) 14.3 1.7 Ay = 1.25, [2.0061] NADPH/pyo- 83DAO0!
canine
'O0H W(TR7.4) not given arsenazo Il + inicrosomes 83D001
‘OCH W(P7.4) not given adriamycin + NADPH 83GUO1
‘00K W(Hanks) 14.3 11.7 Ay = 1.25, macrophages + PMA 83HUOIL
"OOH W(Tricine8) 14.1 11.2 Ay = 1.3, chloroplasts + light 83IMCO1
‘OOH W(HEPES?.4) not given adriamycin and mitochondria $3INOOI
‘008 Benzene 12.8 6.9 Ay = 1.7, benoxaprofen + UV 83REO!
"O0H EOH 13.4 10.3 Ay = 1.4, benoxaprofen + UV 83REOQI
O DMSO 12.9 10.2 Ay = 1.5, benoxaprofen + UV 33REOL
‘00N W(P7.4) 14.3 1.7 Ay = 1.25, [2.0061] primaquine + 83THO2
NADPH
*‘O0H W(MS7.8) not givea pea chioroplasts, dioxathiadiaza-2,5- 848003
pentalenc
‘OOH w(P?.49) 14.3 il.3§ Ay = 1.25, gentian violet + NADH 84F101 .
+ light
‘O0H w(P.4) not given nitrofurans + Trichomanas foetus 84M0O02
*O0H W(P1.49) not given nitrofurans + rat liver mitochondtia 84M003
‘O0H W(P7.4) not given arsenazo 11l + motochondrial pro- 84MO07
tein
‘0JOH W(TR7.4) 14.3 11.7 Ay = 1.28, adriamycin + mito- 84P001
chondria + NADI{
‘O0H wP1.4) 14.3 11.7 Ay = 1.25, menadione + NADPH- 84RO01
cytochrome ¢ reductase
‘OOH W(P.4) 14.3 11.7 Ay = 1.25, microsomes + nitraze- 84RO04
pam
‘O0OH W(TR7.4) 14.3 11.7 Ay = 1.2, hepatic nuclei + sdria- 848101

mycin
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‘OOH W(P1.5) 14.2 11.4 Ay = 1.3, enzymatic reduction of 84TEO!
. quinoids
"O0OH W(TR7.5) 14.3 11.7 Ay = 1.25, [2.0061) naphthols + 84THOS
microsomes
‘O0H W/DMSO 19:1 14.2 11.6 Ay = 1.2,K0, in DMSO 84UEO!
‘O0H W(P1.4) 14.2 11.6 A, = 1.2, xanthinc + xanthine oxi- 84UE02
dasc ’
‘O0H DMSO : 12.7 10.3 A, = 1.3, Ga-phthalocyauine + 85BEO!
light
‘O0H W(MS7.0) not given pea chloroplasts + paraquat 85B00!
0,* DMSO 127 10.3 Ay = 1.3, photolysis of aminoqui- 85CA03
none drugs
‘O0H . W(P7.0) \Kt.l 11.3 Ay = 1.25, photolysis of mitomy- 8SCA03
' cinC
"O0H W(P7.4) not given dihydroxyfumarate, HRP + and - 85F101
. H;0,
‘OOH W(Cit4.0) 14.2 1.3 Ay = 1.3, CPZ + UV light 85MO01
‘O0H W(TR7.8) not given H,0, + UV, HPLC scparation of 85PROI
: products
‘OOH W(P7.8) 14.3 11.7 Ay = 1,25 [2.0061].xanthine + 85THOI
xanthine oxidase =
"O0H W(7.0) 13.1 11.0 Ay = 1.3, xanthine oxidase 85THO03
"O0H W(P7.8) 14.3 1.7 Ay = 1,25 [2.0061} xanthine oxi- 85THO6
dasc
‘O0OH W(Hanks) 14.3 11.7 Ay = 1.25, stimulated neutrophils 86BR02, 86BRO;
‘OOH W(P8.0)/DMSO 1:! 12.7 10.3 Ay < 0.5, potassium superoxide 86KO0!1
‘OOH w(P7.4) not given dihydroxyfumaratc + HRP (not with 86MAO03
acetaminophen)
‘OOH W(TR7.4) not given microsomes with nitrobenzyl chlo- 86MO0!
ride
‘OOH W(TR7.4) not given p-nitrobenzyl chloride + micro- &6M002
somes
‘OOH W(P7.4) 14.2 11.34 Ay = 1.25 xanthine oxidase 86M003
‘OOH W(Ac4.6) 14.4 11.3 Ax = 1.3, indole-3-acetic acid + 86M0O04
HRP + H)0, A
("O) 'O0H W(P7.4) 14.2 11.34 Ay = 1.25, A(17-0) = 5.9, xan- 86MO03
thine oxidase and "0,
‘OOH AcN-wet ’ not given KO, or ubisemiquinone radical reac- 86NOO!
tions
‘OOH w(P1.4) 144 . 11.4 Ay = 1.3, anthrapyrazole + NADH 86REOL
and light
‘OOH w(P1.4) 14.3 1.7 Ax = 1.2, MPP* with NADH and 86SI101
’ cytochrome P450 reduction
‘OOH w(P7.49) 14.3 1.7 Ay = 1.25, [2.0061) adriamycin + 86THO2
NADH dehydrogenase .
‘OOH W(P7.8) 14.3 1.7 Ay = 1.25, xanthine + X.0. *+86TUO!
"O0OH WiAct 1:1 14.3 1.7 Ay = 1.25. chloroplasts + light 86YQO0)
CH,O’ Benzene 13.58 7.61 Ay = 1.85, CH,OH + PbOAc, 731A01
CH,CH,0O’ Benzene . 1322 6.96 Ay = 1.99, EIOH + PbOAc, 73JA01
CH,CH,0 EtOH 13.5 - 14 . An = 1.7, benoxaptofen + UV 83REO|
light
n-Butoxyl Benzene 13.61 6.83 Ay = 2.06, n-BuOH + PbOAc, 731A01
tert-Butoxyl Benzene : 13.11 7.93 Ay = 1.97, di-1-butylperoxalate 731A01
tert-BuO’ Benzene 13.19 8.16 Ax = 1.82, di-terr-butylperoxide 182HAQ!
tert-Bu0" Di-1-BuOOH 13.01 6.63 Ay = 2.04, di-tert-butylperoxide 182HAQ1
tert-Butoxyl - 30 different J2,77-14.84  6.13-16.03 A, = 1.23-2.15 82JA01
Au = 3.96A-44.2, Ay = —0.484A,-8.21
tert-Butoxyl w(p7.4) 14.8 16.0 {2.0045) erythrocytes + ¢-BuOOH 83THO!
tert-Butoxyl Benzene 13.5 8.0 Ay = 2.2, mainstream cigarette 85HAQ2
: o smoke
tert-Butoxyl Toluene 13.08 7.44 Ay = 1,68, photolysis of hydrope- 86DAG2
N roxide
Benzoyloxyl Benzene 12.24 9.63 Ay = 0.87(2), (CH,CO)), T31A01
Cumene alkoxy! Toluene 13.08 8.88 Ay = 1.68, dicumyl peroxide pho- 86DA02
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Other A’s/G, (g-value],

Adduct Solvent Ay/G Ay/G Source Reference(s)
LO’ " Freon-11 13.0 6.5 Ay .= 1.6, methyl linoleate + ozone 81PRO3
Oleic alkoxy! Toluene 12.84 6.48 Ay = 1.68, peroxidized oleic 86DA02
acid + UV
Linoleic alkoxy! Toluene 12.84 6.48 Ay = 1.68, peroxidized linoleic 86DA02
acid + UV .
Linolcnic alkoxy! Toluenc 12.84 6.48 Ay = 1.68, peroxidized linolenic 86DA02
acid + UV
Arachidonic alkoxyl Toluene 12.85 6.48 Ay = 1.68, peroxidized arachidonic 86DA02
acid + UV
Vitamin K semiquinone EtOH/W 4:1(6) 14.5 14.5 vitamin K, and oxygen 82ES01
C,H,QO W(P7.5) 14.6 1.0 Ay = 1.25, hematin + cthyl hydro- 83KAO!
peroxide
RCO"? W(P7.4) 15.6 18.8 isoniazid + HRP 835101
tert-BuOQ’ W(P7.4) 14.5 10.5 A, = 1.5, t-BuOOH + hacmin 83THOI
tert-Bu0O’ Toluene 12.72 9.36. Ay = 1.44, rers-butylhydroperox- 86DA02
. ide + UV
(CH;),CHOO’ W(P7.4) 14.7 1.5 Ay, = 1.1, iproniazid + HRP 85K101, 835101
Dioxyl unidentified W(TARS.0) 14.5 1.5 A, = 1.3, DMHB + ligninase 85HAO03
Cumenedioxy! Ww(3.0) 14.5 10.75 Ay = L.75, cumenc hydroperoxide- 80RO01
hematin
Cumenedioxyl Toluenc 13.92 11.20 cumenc hydroperoxide + UV $6DA02
Oleyl dioxyl Oleic acid 14.7 11.6 Fenton rcaction 84B0O02
Lipid dioxyl Mcthy! oleate 12.62 10.25 Ay = 1.41, Fenton reaction, Spectra 84B0O02
of LOO" in methy! laurate and
linoleate also shown
Oleic dioxyt Toluene 14.80 12.60 peroxidized olcic acid + UV light 86DA02
Linoleic dioxy! Toluene 14.80 12.60 peroxidized linoleic acid + UV light 86DA02
Linolenic dioxyl Toluene 14.80 12.60 peroxidized linolenic acid + UV 86DA02
light
Arachidonic dioxyl Toluene 14.80 12.60 peroxidized arachidonic acid + UV 86DA02
light
Vitamin K dioxyl EIOH/W 4:1(6) 13.4 10.8 Ay = 1.3, vitamin K, quinol + ox- 82ES01
ygen
CCl1,00° w 14.5 10 Ay = 1.3, CCl, + UV, water ex- 82R002
traction
See 87DAQ2 for additional alkoxyl and dioxy! adducts of DMPO.
F Benzene 10.83 Ar = 21.6(2), Ay = 1.74(2), di- 73]A01
fluoro DMPO; AgF,
cr Benzene 19.67 Ag = 3.57(2), from chlorine 73JA01
Thiyl radical W(HEPES7 .4) 15.2 16.4 tert-BuOOH + mitochondria 86KEO1
CH,S’ W(7.4) 15.33 18.00 photolysis of disulfide 87DA0I
CH/CH,S' W(7.4) 15.33 17.07 photolysis of disulfide 87DAQ!
HOCH,CH,S$* W(7.4) 15.20 16.80 Ay = 0.53(2), 2-mercaptoethanol + 87DA0I
H,0; and UV
HOOCCH,S" w(7.4) 15.30 17.07 2-mercaptoethanoic acid + H,0, 87DAO!
and UV
H,NCH,CH,S" W(7.4) 15.20 17.07 Ay = 0.54(2), 2-mercaptoethyl- 87DAO!I
amine + H,0, UV
HOOC(CH,),S" w(7.4) 15.32 17.12 photolysis of disulfide 87DAO!I
HOOC(CH,),S W(7.4) 15.36 17.28 photolysis of disulfide 87DAOI
2-Mercaptopropionylglycine-S' W(7.4) 15.20 15.20 2-mercaptopropionylglycine + H,0, 87DA01
and UV
Dithiothreitol-S* w(7.4) 15.07 16.53 photolysis of disulfide 87DAO0!
6,8-Dithiooctanoic acid-$° W(1.4) 15.40 16.13 photolysis of disulfide 87DAO!I
Cysteinyl w(P1.4) 15.3 17.2 {2.0047], autoxidation of cysteine 82SA01
Cysteinyl W(P1.8) 15.3 17.28 hematoporphyrin + cysteine + light 84BUO2
Cysteinyl w(P7.4) 15.45 17.2 geniian violet + cysteine + light 84F101
Cysteinyl w(P1.5) 15.3 17.0 cysteine + HRP/H,0, 84HA02
Cysteinyl w 156,152  17.7,16.7 Decomposition of thiol nitrite 843001
Cysteinyl W(P8.0) 15.2 17.0 acetominophen + HRP/H,0; or 84R002
' PGS
Cysteinyl W(P8.0) 15.2 17.0 HRP + p-phenetidine + cysteine 8SRO04
Cysteinyl W(P7.0) 15.3 17.25 CPZ-SO or PZ-SO + cysteine + | 86BUOI
UV light
Cysteinyl ‘W(1.4) 15.12 17.44 photolysis of cystine 87DA01
Homocysteinyl W(1.4) 15.28 16.80 photolysis of homocystine 87DAO0!
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Table 1 (Continued). DMPO Spin Adduct Parameters

Other A's/G, [g-vnluej.

. pmp)gj

w(P1.4)

bin

, Solvent An/G Au/G ‘ Source Reference(s)
N-Acetyl cysteinyl CH,CN 13.7 14.3 decomposition of the thiol nitrite 84JO0!
N-Acetyl cysteinyl W(P8.0) 15.0 16.8 acetaminophen + HRF/H,0; or 84R0O02
PGS )
N-Acetyl cyslcitfyl W(P8.0) 15.0 16.8 HRP + phenctidine + N-acetyl 85RO04
cysteine
GS* W/McOH 3:1 14.9 15.4 decomposition of the thiolnitrite 84J001
GS’ W(P8.0) 15.0 16.3 acctaminophen + HRP/H,0; or 84R0O02
. PGS
GS' W(HEPES7.8) not given PHS + AA with GSH 85B002
GS’ WHEPES7.8) 149 15.4 RSV microsomes, aminopyrine, 8SELQ1
GSH
GS’ w 15.0 16.3 acetaminophen or p-phenelidine + "85R0O02
HRP and GSH
GS' Ww(P2.0) not given xanthine + X.0. + GSH 8SRO03
GS' W(P8.0) 15.0 16.3 HRP + phenetidine + GSH 8SROM4
GS' w(P7.0) 15.3 16.2 CPZ-SO or PZ-SO + GSH + UV 86BUO1
: light
GS' W(TR?.8) 15.4 16.2 prostaglandin H synthetase + GSH 86ELOIL
GS' W(TRS.3) 15.4 .16.2 RSV + GSH + AA 86ELOI
GS’ W(TR7.4) 15.4 16.2 HRP +°H,0, + GSH 86HA02
GS' W(P7.0) 15.4 16.2 styrene + HRP + GSH + H,0, 865101
GS’ w(7.4) 15.83 16.24 Ay = 0.60(2), glutathione disul- 87DA0!1
. phide + UV A
p-CIC,HS Benzene 13.6 14.3 4, = 3.3s, photolysis of the disul- 841701
fide
p-CH,OCH.S' Benzene 13.3 14.5 tin = L7s, photolysis of the disul- 841T01
ﬁde N
CH,CH,S* Benzene 13.4 11.6 Ay = 0.8(2), decomposition of 84J001
thionitrite
HOCH,CH,S* Benzene 13.8 14.2 Ay = 0.7(2)[2.0061] thionitrite de- 84J00!1
composition
(CH,),CS* Benzene 13.5 decomposition of thionitrite 84J001
(CH,),CHS’ Benzene 13.4 decomposition of thionilrite 84J0O0!1
PhCH,S* Benzene 13.6 Ay = 1.14(2), decomposition of 84J001
thionitrite .
Ph,CS' Benzene 12.95 13.8 [2.0067) decomposition of thionitrite 84J00!1
SO, w(n 14.7 16.0 sulfite + UV light 81CHoI
o w 14.55 16,16 (2.0085] sulfite + light, ¢, = 1.2 81K101
min
SO° W(B7.9) 14.7 . 16.0 sulfite + HRP or microsomes 82M001
SO,- w(P.8) 14.4 159 illuminated chloroplasts with bisul- 85C00!1
fite
SO,° W(B7.8) 14.5 16.1 HRP + bisulfite 85CO01
SO;- W(8.S) 14.63 16.50 chloramine-T or sulfite + ligat 8SEV03
SO,° WwW(P1.4) 14.7 16.0 bisulfite autoxidation 86REQ3
SO,* w 13.82 10.10 Ay = 1.42, 0.83; [2.0059] 81K101
S;O." + Iishl '”) = 2'5
. The following\ue reported to be various oxidation or degradation products of DMPO.
‘AsO, DMPO degraded w 14.4 A, = 149, SO + ASO,",- 84REOI
DMPO ring broken
C-centered w(P.4) not given hydrolysis of DMPO colored im- 78BUOI
' purity
3.DMPO.yl w(p7.4) 16.5 . 24 chloroperoxidase, DMPO-3C" adding 85KA01
to DMPO
DMPOX different 6.27-6.87  3.18-3.65 solvent dependency shown T1AU0]
DMPOX w(P.4) 7.1 4.202) {2.0065] cumenchydroperoxide + 77FL01
hematin
DMPOX W and McO not given solvent dependence shown 80RO01
. DMPOX w : ~7 ~4 In(1ll), Ce(IV), KMnO,, Ti(IV) ot 80SCO01
. hematin
DMPOX w(P?n 1.2 4.1(2) {2.0048) superoxo-cobalt complex 82HI101
DMPOX: - - W(PL9) 7.2 4.1Q2) tert-BuOOH + haemin 83THO!
DMPOX . w(7.6) 7.1 4202 porphyrin photosensitization 84MO001
7.2 4.1(2) (2.0048] AcPhHZ + oxyhacmoglo- 84THO3
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Olhcr'A‘s/G, |g-value],

Adduct Solvent Ay/G An/G Source Reference(s)

DMPOX DMSO 7.0 3.5(2) Fe-phthalocyanine + light 85BEO!

DMPOX w(s) 1.1 4.2(2) chloramine-T or permanganate 85EV02

DMPOX W(TR3.0) 7.1 4.2(2) lignin model + ligninase 86HAOI

2,2'-dimer W(P1.4) 14.2 15.9 [2.0054) oxyhacmoglobin + hydra- 84THO3
zine

2,2'-dimer v 14.18 15.86 {2.0054) chemicul synthesis of ditner 84THO3

DMPO-degradation Ww(P) 15.31 22.0 xanthine oxidase + xanthine, ap- 79F10!
pears late - . .

Unidentified oxidation w 14.05 13.35 DMPQ + Fe(lll) additional products 80sCo!
observed

"N(OH)C(CH;),CH,CH, w(7) 14.3 16.2 Ay = 4.2, [2.0053) oxidation by 82HIO!

C(=0)OH . ’ Co-0,° .
Nitroso product CH,Cl, 15.50 trioxolanc + DMPO 81PR0O2

*In Reference 84KAO1 the values of Ay and Ay were inativertently interchanged (J. Trudell and R. Mason, private communication, 1987. Sec also 8TTROY).
**The hyperfine splittings for the “OH and ‘OOH adducts of 5-buty]-S-methyl-1-pymroline 1-oxide, 5,5-dipropyl-1-pyroline 1.oxide end 2-aza-2-cyclopentencspi-

rocyclopentane 2-oxide are given in 86TUOL. Sce also 86CAO! for an example of the usc of the dipropy! analogue of DMPO,
tTert-butoxyl spin adducts of alkyl substituted variations of DMPO are also presented in 82HAO!L. :
o

Table 2. PBN Spin Adduct Parameters

Adduct Solvent An/G Ay/G Other, [g-value], Source Reference(s)
H Benzene 14.25 7.13 p-nitroperbenzoic acid and amine 69JA01
H Benzene 14.22 T.AL photolysis of n-Bu,Snl{ 69JA01
H \\4 16.8 10.9(2) radiolysis of water 76SA0!
H’ A\ 16.7 10.6(2) [2.0056) clectrolysis of water T8KAO!L
e~ + H* W(P7.0) 16.2 10.5(2) NaBH, reduction of PBN 78L0O0)
H Toluene - 14.99 7.49 [2.0053] an alkyicobaloxime + light 78MAQ!
e~ + H* (reduction) W 16.2 10.5(2) sodium borohydride reduction, air oxida- 81L001
tion
H w 16.4 10.2(2) TiO + light with NaHCO, §2AU01
H W/EIOH 3: 1 16.5 9.2(2) chlorohemin + light 83IMA02
H W(8.5) 15.50 8.75(2) chloramine-T + light 85EV03
H w 16.57 10.50(2)  gamma radiolysis of water 86LAOL
D’ Toluene 14.66 7.44 Ap = 1.25, {2.0070} alkycobaloximes + 78MA0!
light
"CH, Benzene 14.20 345 photolysis of dimethylmercury 69JA01, 68JA0)
‘CH, Benzene 14.15 341 organolithium and oxygen 68JA0L
‘'CH, Benzene 14.24 345 CH,HgCl + light 69JA01
‘CH, Toluene 14.91 366 [2.0061) alkylcobaloximes + light 78MA0!
Ethyl Benzene 13.89-14.00  3.13-3.20  photolysis of organo-Pb, -Sn or -Hg 69JA01
Ethyl W(C10.0) 16.2 34 Cu-catalyzed oxidation of ethyl hydrazine 81AUO!1
Ethyl W(P7.5) 16.3 3.2 microsomes + ethyl hydrazine 81AUO1
Ethyl Benzene 14.3 33 Cu-catalyzed oxidation of ethylhydrazine 81AUOI
Ethyl Benzenc 14.4 32 mictosomes + cthylhydrazine 81AUO!
"‘CH(CH,), Toluene 14.66 2.58 alkylcobafoximes + fight T8MAO!
"CD(CD,), Toluene 14.66 2.58 alkylcobaloximes + light 78MA01
n-Butyl " Benzene 13.73- 4.15  2.08-3.13  photolysis of organo-Pb, -Sn or -Hg 69JA01
n-Butyl AcN 14.88 3.05 clectrolysis of TBABBu, 79BAQ!1
n-Butyl Benzene 14.6 3.4 tributy'tin chromate + UV S1REO!
n-Butyl CH.Cl, 14.6 3.3 tributyitin chromate + UV 8IREQ!
Cyclohexyl Cyclohexane 145 2.2 gamma radiolysis of cyclohexane 771W01
‘CH)(CN) Toluene 14.41 3.58 {2.0065] ulkylcobatoximes + light 78MAO1
‘CH,y(CN) AcN 14.43 2.10 diazonium salt + ultrasound 84RE07
‘CH,0H McOH 15.31 .73 -buty}-0-O-t-butyl + UV 73LEO!
‘CH,OH MeOH and W 15.36 3.76 peroxydisulfate + UV * T3LEOI
‘CH,0H MeOH 15.41 3.73 HO, + UV 73LEO01
"CH,0H W/McOH 2:1 15.79 3.78 t-butyl-0-0-1-buty! 73LE0I
‘CH,OH McOH : 15.3 3.75 gamma-inadiated MeOH 74MAO1
‘CH,OH MeOH 15.6 3.7 gamma-irradiated McOH 752001
‘CH,OH W(TR7.4) 16,00 3N (2.0056] liver microsomes + NADPH + 77SA01
EtOH
"CH,OH W(P)/MeOH 9: 1 16.07 3.86 {2.0056] McOH(10%) + 1% H)O, + 773A01

UV light .
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Adduct Solvent Ay/G Ay/G Other, g-value], Source Reference(s)
‘CH,0OH MeOH 14.14 2.06 MeOH + H,0, + UV light 77SA01
‘CH,OH or TRIS' W(TR7.4)/McOH 19:1 16.2 3.60 H0; + McOH + UV light in TRIS 775A01
"CH,OH McOH 15.3 38 Fe(lll) + light in McOH 79REQ]
*CH,0H McOH 15.40 n photolysis of cobalt azido complex 79REQ2
‘CH,0H w 16.1 375 TiO + light with McOH 82AU01
‘CH,0H Toluene 15.0 6.6 [2.0058) Dry tolucne, BP* + McOH 82K002
‘CH,0H McOH 15.1 36 [2.0058) BP* 82K002
*CH,OH McOH/Toluene varics variation of Aj shown versus [MeOH]) 82K002
‘CH,OH McOH 15.25 3.5 decay of tritiated McOH 84HAO!
*CH,CH,0H Toluene 14.66 3.58 {2.0070] alkylcobaloximes + light 78MAQI
CH,C'HOH EtOH 15.36 3.62 1-butyl-0-O-1-butyl T3LEO!
CH,C'HOH W(TR7.4) 16.10 3.3 [2.0056) liver microsomes + NADPH + 77SA01
' EIOH
CH,C'HOH W(P)/EtOH 2:1 15.94 3.34 H,0; + EIOH + UV light 77SA0!1
CH,C'HCH EtOH 15.4 3.6 Fe(lll) + light in EtOH T9REQ!
CH,C'HOH W(P1.4) 16.2 3.34 H;0, + UV with E(OH 82F101
CH,C'HOH W(P1.8) 16.1 33 [2.0057] EtOH + Fe(ll) 82TEOI
CH,C'HOH W/EIOH 3:2 15.5 37 chlorohemin + light 83IMAN2
PrOH radical W(TR7.4) 16.10 3.3 liver microsomes + NADPH + propanol 715A01
PrOH radical W/POH 1:1 14.9 296 H,0, + propanol + UV light 77SA0I
PrOH radical PrOH 149 2.96 H,0, + UV light T7SA01
*CH(OH)CH, n-PrOH 15.3 3.6 Fe(lll) + light in n-propanol T9REOI
(CH,),C’'OH 2-PrOH 15.48 3.60 peroxydisulfate 73LEO!
(CH,),C'OH W(P7.8) 16.1 36 (2.0056) iso-PrOH + Fe(ll) 82TEO!
(CH,),C'CN THF 14.6 3.07 (2.0044] a, a'-azobisisobutronitrile 671W01, 701W0!1
(CH,),C'CN Xylene 13.4 37 dimethyl a, a’-azobisisobutyratc + heat  67IW01, 70iW0I
(CH,),C’'CN? Benzenc 13.87 2.09¢+ azobisisobutyronitrile T70H01
(CH,),C'CN Benzene 14.08 3.10 azobisisobutyronitrile . 82BEOQ!
(CH,),C'CN Benzene 14.29- 3.28 E. G. Janzen, personal communication,
i 1987
iso-Propy] radical CHCl, 14.9 2.49 hepatocytes + isopropylhydrazine 85ALO!
iso-Propy! radical CHCl, 15.0 2.49 metal-oxidation of isopropylhydrazine 8SALOI
‘CH(OH)C,H, n-BuOH 15.1 s Fe(lll) + light in n-BuOH T9REOI
CH;C'(OH)C,H, sec-BuOH 14.9 33 Fe(lll) + light in sec-BuOH T9REQ]
tert-BuOH radical W(P)/t-BuOH 1:1 14,1 2.3 H,0; + tert-butanol + UV light T1SA0!1
tert-BuOH radical t-BuOH 14.1 1.8 H,0, + UV light 77SA01
tert-BuOH radical W(TR7.4) 16.03 3.62 liver microsomes + NADPH + 77SA0!
tert-butano!
CH,CH,CH,C'HOH  n-BuOH/W 5:1 15.46 3.6] peroxydisulfate 73LEO!
n-BuOH radical W(TR7.4) 16.03 34 liver microsomes + NADPH + 77SA0!
n-butanol
TRIS radical W(TR7.4) 16.00 3.75 mictosomes + TRIS 77SA01
Acetone radical W(TR7.4) 15.91 3.74 liver microsomes + NADPH + acetone 77SA0I
Acetonitrile radical  W(TR7.4) 16.02 388 liver microsomes + NADPH + acetone T7SA01
DMSO A" W(TR7.4) 16.46 3.60 [2.0056) liver microsomes + NADPH + 775A01
DMSO
DMSO B W(TR7.4) 15.10 3.42 (2.0058] liver microsomes + NADPH + ' 77SA0!
: DMSO
DMSO radical W(P)/DMSO 1:1 14.8 2.83 [2.0056] H,0, + UV light 771SA01
DMSO radical W(TR7.4)/DMSO 19:1 15.2 147 H,0, + UV light ’ 77SA0!
DMSO radical DMSO 13.9 231 [2.0056] H,O. + UV light T71SA0)
DMNA radical W(TR7.4) 15.56 5.75 [2.0057] liver microsomes + NADPH + 77SA01
‘DMNA
DMNA radical W(P)/DMNA 9:1 15.68 5.66 [2.0057) H,0, + UV light T7SA01
DENA radical W(TR7.4) 15.56 4.70 [2.(!%57} liver microsomes + NADPH + 77SA01
DENA
DENA radical W(P)/DENA 9:1 15.68 4.50 (2.0057] H,0, + UV light 77SA01
Acyl radical 2-MP 14.0 3.0 ozonaiion of 2-MP 83PR0O2
Acetyl W(G10.0) 16.0 4.6 Cu-catalyzed oxidation of acetylhydrazine’ 81AUO1
Acetyl w1.5) 16.0 39 microsomes + acetylhydrazine 81AUOl
Acetyl Benzene 144 23 Cu-~catalyzed oxidation of acziythydrazine 8t1AUOI
_Acetyl . . Benzene 14.0 2.2 microsomes + acetyl hydrazine 81AUO!
Acetyl . | CH.Cl, 14.2 34 ozone + dimethylacetylene, —30°C 82PRO!1
Acetyl? C/M 2:1 14.4 3.12 hepatocytes + isoniazid, 213 K $3T002
'Acetyl CHCI, 14.3 247 “hepatocytes + acetylhydrazine 8SALO!
AcetylB CHCl, 14.4 2.53 metal-oxidation of wetylhydnzmc 8SALOI
4Cyclobeud|enyl Benzene 14.4 2.0 cigarette smoke 85CHO03, 84PROI
) Cyclobendlenyl Benzene "14.2 2.1 NO/isoprene/air 85CHO03, 84PROI
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Table 2 (Continued). PBN Spin Adduct Patamcters

Adduct Solverit AnG AyG Other, [g-value], Source Reference(s)
Alkyl radical Benzene 14.4 3.2 cigarctte smoke on solid PBN (on glass)  85CHO3, 84PRO1
Alkyl radical Benzene' 14.3 32 cigarcite. smoke on solid PBN (on silica)  85CHO3, 84PRO|
Alkyl radical CCl, 14.5 33 cigarctte smoke 84PROI
SDS alky! radical Micelle 15.7 29 naphthoquinone photoreduction-SDS mi- 850K0!

celles
amino ucid radicals ~ W(M?7.0) 16.3 5.0 Ce(IV) + nonsulfhydryl amino acids 83GROI.
‘CN AcN 15.04 1.98 tetraethylammoniumCN, clectrochemical 80JA02
‘CN Benzene 14.96 1.94 CH,CH,CN, (CH,),CN=0, DBPO 80JA02
‘CN AcN 15.04 1.98 electrochemical oxidation of CN- or 82WAOQ2 .
SCN- :
(°C'] ‘CN AcN 15.02 2.03 A(13-C) = 9,85, ‘clectrochemical 84JA02
‘CN AcN 15.05 1.98 ICN + UV 8SRE03
‘CONH, w. 15.53 3.20 Ay = 0.5, A, = 0.5; Hg(CN), + LUV 85REOI
[“C} ‘CONH, w 15.53 3.2 An = 0.5, A(13-C) = 10.49, Hg(CN), 85REO!
+ UV
‘CONH, AcN/W 6:1 14.85 0.82 Ax = 170, A(13-C) = 10.01; 8SREO3
peroxydisulfate + CN + UV
CO,* w . 159 - 4.6 TiO + light with formate 82AU01
CO,~ W(KHB7.6) 15.8 4.6 perfused liver 86CO01
PCO,~ W(KHB7.6) 15.8 4.6 A(13-C) = 11.7; perfused liver 86CO01
YCO,* w 15.8 4.6 A(13-C) = 11.7; Fenton system + 86CO01
formatc, pK, = 2.85
‘CF, Benzene 13.30 1.5 Ay = 1.54, tifluoromethyl iodide 68JACI
*CCl, W(TR7.5) 14.1 1.8 (2.0059] CC|, or BICCl, + liver 78P00!1
p : microsomes
*CCl, éCl. 134 1.3 photolysis ofFe(CO), 79CAO1
‘CCl, M2 not given CC), given in vivo, liver extract T9LAO1
1CCl, CiM2:1 14.10 1.74 A(13-C) = 9.68, A(35-Cl) = 0.23, CCl, 80PO01
in vivo
*CCl, CCl, 14, 1.8 ¢ irradiation, sample around 175K - 80TO01
*CCl, C/M 2:1 14, 1.8 * CCl, + microsomes or hepatocytes 80TO01
‘CCY, CHCl, i4. 1.75 hepatocytes + CCl, 85CHO1, 82AL01
CCl, CHC), 14, 1.75 A(13-C) = 9.7, hepatocytes + CCl, 8SCHO1, 82AL01
‘CCl, CHCYy, 14, 1.75 in vivo CCl, (rat) 82AL01
CCly CHCl, 14, 1.75 A(13-C) = 9.7, in vivo CCl, (rat), 82AL01
*CCl, 30 different 14.06-15.73  1.77-3.57  photolysis of CCl, or CBCl, 82JA01
Ay = 0.796A,~9.40 for "CCl, 82JA01
‘CCi, W(TR7.5) not given microsomes + CCl, or CBrCl, $2MCO1
"CCl, CCL, 13.5 1.5 A(13-C) = 9.4, gamma irradiation of 828Y01
' CC].
¥CCl, Ww(P1.4) 13.9 1.5 A(13-C) = 9.5, Aq = 0.23(3), micro- 84MCo1
somes + CCL,
*CCl, C/M 2:1 14.0 1.75 hepatocytes + CCl, 85AL02
*CCl, C/M2:1 14.45 1.8§ perfused liver and CCl, 86C001
CCly C/M 2:1 14.45 1.85 A(13-C) = 9.20; perfused liver and 86CQO0!(
“CCl,
"CCly Toluene 13.60 1.86 photolysis of CBrCl, 86DA0!
‘CCl, W) 15.54 2.66 photolysis of CBICl, 86DA01
'CCl, cCl, 14.0 1.5 x-ray radiolysis of CCl, 87HAOL-
‘CHC, CiM2:1 14.67 2.3 hepatocytes + CHCI, 8SALO2
‘CHCl, C/M 2:1 14.66 2.37 hepatocytes + CHBICl, 8SALO2
‘CHCl, or ‘CHCI CH/Cl, 13.1 1.6 photolysis of alpha-phenylbenzoin 8SBAO1
»CHCl, CiM 2:1 14.70 2.9 A(13-C) = 9.26, "CHCl, + liver 85TOO!1
hepatocytes ’
‘CHCI, C/M2:1 14.67 2.37 chloroform + hepatocytes (anoxic)? 8STOO!
‘CHCI, Toluene 14.32 2.03 photolysis of CHB1Cl, or CHCI, 86DA0I
"CHCY, w() 15.40 2.1 photolysis of CHBrCl, or CHCI, 86DA0!
‘CDCH, C/M 24 14.70 2.37 deutetated chloroform + hepatocytes 851001
(anoxic)
chicy, cM2:1 14.67 2.38 bromodichloromethane + hepatocytes 851001
: (anoxic)
"CH,Cl CiM2:1 14.77 2,38 hepatocytes + CH,Cl, 85AL02
‘CH,Cl Toluene 13.60 1.84 photolysis of CH,Cl, 86DA01
‘CHBr, CiM 2:1 14.87 2.38 hepatocytes + CHBr, 8SALO2
"CBr, Toluene 13.52 1.76 photolysis of CBr, 86DA01
‘CBry w(N 15.44 2.64 photolysis of CBr, 86DA01
‘CHBr, C/M2:1 14.87 2.38 bromoform + hepatocytes (anoxic) 85TO0!
‘CH,CICHCI CM2:.1° 14.08 3.0 hepatocytes + 1,2-dichlorocthane 8SALO2
*CCI,CH, C/M2:1 14.65 2.28 hepatocytes + 1,1,1-trichlorocthane 85AL02
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Adduct Solvent AN/G AW/G Other, [g-valuc], Source Reference(s)
‘CHCICH,CI cM2n 14.55 2,95 hepatocytes + 1,1,2-trichlorocthane 85AL02
H,CBrH,’ or C/M 2:1 14.5 2.15 A(13-C) = 9.2, 1,2 dibromocthanc + 83TO03
H,CHC'Br hepatocytes
*CCl,CCl, Toluene 13.52 1.92 photolysis of hexacloroethane 86DAO0I
"CHCICF, - McOH 14.4 2.25 rat liver hepatocytes + hulothane 83TO0!
CF,C'HCI w? 14.5-15.0 ,2.5-3.0 rat liver lipid ‘extract after halothane 84FUOI
"CHCICF, Toluene 13.712 1.92 - photolysis of CF,CHCIBr 86DA0I
‘CHCICF, w() 15.47 . - 2.67 photoiysis of CF,CHCIBr 86DA0!I
*CHI, C/M 2:1 14.95 1.90 A(X) = 8.0, iodoform + hepatocytes 85AL02, 85TOVI
Halothane-C* C/M 2:1 14.6 *2.4-2.5 in vivo halothane from liver ’ 81PO0!
Unidentified radical  W(P7.4) . - halothane and microsome-cytochrome 82FUOIL
not given P-450
Linolenate-C’ w 16.2 3.0 linolenate acid emulsion + Fe(ll) 83AZ0]
Linolcnate-C’ v I15.8 2.8 linolenatic acid cmulsion + gamma 83AZ01
radiolysis
Methy! linoleate-C'  Benzene 15.03 2.83 ML + DBPO 84YAO!
Lipid dieny! W(TR7.5) not given microsomes 4+ CCl, (see also 80POO!) 79KA02
L w 15.83 "33 {2.005] chloroplasts + oxyfluorfen 84LAO!
L w 15.83 3.3 (2.005) ~hloroplasts + dipheny! cthers 84LAO!
L W(P1.4) 14.5 3.25 microsomes + CCl, + NADPH 84MCOI
L w(P1.4) 14.4 3.25 microsomes + CCl, + NADPH 84MCOI
L W(P1.5) 14.8 2.5 endothelial cells + menadionc 84ROO0I
Lipid radical (C") C/M 2:1 14.64 3.92 in vivo radiation of brain then extracted 86LAOI
Lipid radical (C") C/M2:1 14.75 3.25 in vivo radiation of brain then extracted 86L.A0!
Lipid radical (C’) C/M2:1 14.97 4.01 in vivo radiation of spleen then extracted 86LA01
Membtanc-C’ Hexane 14.4 33 3-methylindole + microsomes 84KUO!
Carbon-centered Hexanc 14.4 32 lung extracts after 3-methylindole 86BRO1, 85KUO!1
Carbon-centered Hexane 14.4 3.2 microsomes + 3-methylindole 86BRO!, 85KUO!
Pheny! Benzene 14.41 2.21 PAT 75JA01
Phenyl Benzenc 14.4} 2.21 phenylazotriphenyimethane 770H01
Phenyl radical Benzene 13.711-13.83  2.08-2.14  photolysis of 15 different organo-Pb, -Sn, 69JA0!
or -Hg compounds
Phenyl radical 30 different 14.10-15.96  2.00-4.21 PAT 82JA0I
An = 1.11A,~13.69 for the phenyl radical ** (See also 82JA01 |
82JA03) '
Phenyl w(P1.4) 16.2 43 (2.0054] phenylhydrazine + erythrocyles 83H101
Phenyl Hexane 14.25 2.10 A(13-C on phenyls) = 7.38(2), PAT 84JA03
Phenyl Toluene 14.39 2.17 A(13-C on phenyls) = 7.41(2), PAT 84JA03
Pheny! (ENDOR) Benzene +14.57 +2.16 Ay = 0.09(4), PAT at 290 K 8JAN
Phenyl AcN 14.70 2.76 diazonium salts + ultrasound 84REO7
Phenyl Benzene 14,38 228 decay of tritiated benzene 8SHAOL
4-Mcthyl-CH,’ CHLCI, 14.25 2.19 phenylbenzoin + 4-Me.CHN,BF, + 85BA0!
light
4-ter1-Butyl-CH,’ CH,Cl, - 14.40 2.50 phenylbenzoin + 4-tert-butyl-C,H.N,BF, 8SBAO)
+ light
"CH,CH, Benzene 13.88-13.91  2.31-2.44  photolysis of organo-Pb, -Sn or -Hg 69JA01
‘CH,CH, Toluene 14.41 2.83 [2.0047] alkylcobaloximes + light T78MAO1
Tetralyl Benzene 14.30 2.26 tetralin + ters-BuO’ 770H01
Cumyl Benzene 14.25 2.19 cumene + tert-BuQ’ 770H01
Benzoyl radical 30 different 14.17-14.83  4.14-4.76  benzaldchyde + fer1-BuQ’ 82JA01
Ay = 0.6554,-4.79 for the benzoy® radical 82JA01
Benzoyl w(P1.8) 16.0 4.35 [2.0055) PBN + Fe(Iil) 82TEO!
Benzoyl Benzene 14.0 4.46 alpha-phenylbenzoin + light 85BA03
Benzoyl CHCl, 14.1 4.47 alpha-phenylbenzoin + light 85BA03
Diphenyl ketyl Benzene 14.1 2.13 alpha-phenylbenzoin + light 85BA03
4-Nitrophenyl 30 different 14.12-15.09  1.90-2.97  4-nitrophenylazotriphenylmethane $2JA01
Ay = 1.08A,~13.24 for the 4-nitro- 82JA01
R phenyl radical
Ny w 15.01 201 Ay = 2.01, K;[Co(CN),N,] photolysis, 79REO1
tn=2s
Ny W 14.9 2.1 Ay = 2.1, Fenton system with azide 80JA02
Ny w 14.91 2.25 Ay = 2.25, peroxydisulfate + azide 80JA02
Ny w 15.01 2.01 Ay = 2.01, K,[Co(CN),Ny] + UV 80JA02
Ny w 15.05 2.06 Ay = 2.06, ¢~ irradiation SOKED!L
Ny w 15.2 2.1 Ay = 2.1, methylene blue + light with 82HA02

azide
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' Adduct Solvent An/G Ay/G Other, [g-value], Source Reference(s)
Ny AcN 14.06 1.89 Ax = 1.89, electrochemical oxidation of 82WA02
Ny~
Ny’ AcN 14.10 1.90 Ay = 1.90, dinzonium salt + heat 84REO7
Ny’ W(P7.6) 15.25 2.35 A(14-N) = 2.0, catalase/H,0, + azide 85KAO01
BNy W(Ac5.0) 15.25 2.35 A(15-N) = 2.8, HRP/H,0, + azide 85KA01
Ny’ w 14.97 2.10 Ay = 2.10, peroxydisulfate + azide + 8SREO4
UV
‘NH,; . W 16.14 . 3.54 = 1.23, Ay = 0.54(2); pemxydlsul- 85REQS
. fale + Ny~ + UV
*NHNH, CHCI, . 16.6 3.1 " microsomes + hydrazine + 8SNOO01 °
'NCO w 15.91 3.21 Ay = 1.89, KOCN + peroxydisulfatc’ 80JA02
‘NCO w 5.76 3.26 Ay = 18], KOCN + UV 80JA02
‘NCO AcN 15.09 315 Ax = .84, tetracthylammonium OCN, 80JAQ2
clectrochemical ,
*NCO AcN 15.10 3.18 Ax = |.85, diazonium salt + ultrasound 1 84REQ7
(SCN),* AcN 14.4 1.09 Ay = 3.70, diazonium salt + UV 84RE07
Indole (N°) Hexane 13.9 3.6t ‘An = 2.3, indoles + KO, 83KUO!
Indole(N") Hexane 13.9 3.6 Ax = 2.3, microsomes + 3-methylindole 84KUO0)
Indole (M') Hexane 13.9 36 = 2.3, microsomes + 3-methylindole 85KU0t
CH,C,H.SO,N'(H) W(5) 15.63 3.38 Ay = 1.75, chloramine-T in acid 8SEV02
Above rearranged w(5) 7.1 Ax = 4.2, chloramine-T in acid 85EV02
CH,C,H,SO,N‘(Na*) W(8.5) 15.58 3.25 Ay = 1.63, chloramine-T + light 8SEV03
‘OH w 15.3 2.7 [2.0057) H,0, + UV light 74HAO1L
‘OH w 15.6 27 radiolysis of water 765A01
‘OH w 15.5 2.75 (2.0061] H.Q, + UV light T7LAOL
‘OH W(P7.4) 15.5 2.75 microsomes + NADPH 77LA0N
"OH Benzene 14.12 2.01 HO, + UV 18JA02
‘OH w 15.49 2.74 Fe(1ll)-ADP-H,0, 78]A02
‘OH Ay = 0.604A,~6.53 summary of A's given 78JA02
‘OH w 20.2 28.9 [2.0045] electrolysis of water 78KA0!
‘OH W(P7.4) 15.25 2.75 (2.0061] microsomes + NADPH T8LAOL
‘OH W(P7.4)/DMSO 9:1 16.0 34 [2.0061] semiquinone of mitomycin + 78LO0]
- PBN
‘OH W/DMSO 9:1 16.0 34 [2.0061) Fenton system . 78LO0I
‘OH w 15.3 not given  [2.0057] Fe(ll)-Bleomycin 78SU01
‘OH W(6.9) 15.3 not given  [2.0057) BLM or Tallysomycin and Cu(J) 795U01
or Fe(ll)
‘OH w 15.6 2.7 e~ imradiation 80KEOQ1
‘OH w 15.3-15.6 2.6-2.7 Ti(ll) + R0, 80SCO!
‘OH w 15.6 2.6 Fe(lhsulfate + H,0, 80SCO0!
‘OH W(6.9) 15.3 not given  [2.0057] Fe(ll)-bleomycin + oxygen 80SUo!1
‘OH Ethyl acetate - 2.1 Fenton system 818001
‘OH v . 15.38 2.7 TiO + light 82AL01
‘OH W(P1.4) 15.3 2.7 H,0, + UV or decomposition of 82F101
PBN-OOH
‘OH W(TR?.5) 16.2 3.38 quinone drugs + NADPH and 82K001
cytochrome P-450
‘OR W(TR9.1) 15.6 3.6 (2.0083] rifamycin SV 82K005
‘OH w(P17.0) not given Fe(l1)-BLM or Fenton system 82R00}
‘OH w(P7.8) 15.5 2.7 {2.0057] Fenton system 82TEO!1
‘OH w 15.46 27 SO,7 + AsO;* 84REO]
“OH" w 15.46 212 hexachloroplatinate + light; Cl. and 84REQ2
hydrolysis .
"OH" w 15.46 p ] trans-[Co(1,2-diamino-etane),Cl,]Cl + 84RE08
uv
‘OH w(P21.5) 15.5 27 adriamycin + cytochrome P-450 845U01
reductase
‘OH W(P1.5) 15.5 2.7 enzymatic reduction of quinoids 84TEO1
‘OH W(P7.4) 16.0 3.2 {2.0063) Elliptinium acetate, H,0,, Fe 85DUOIL
‘OH w 15.49 2.75 Hg(CN), + UV light 8SREO1
‘OH w 15.53 2.1 4,0, + UV 8SREO3
‘OH w 15.98 3 gamma radiolysis of water 86LAO!
"OHR’ w 1.5 2.2 persulfate + Ag(l) 86MO03
["O)"OH" w 18.5 2.72 A(17-0) = 3.36, persulfate + Ag(l) 86MO03
‘OH Ww(P1.0) not given Fenton system or Fe(IDBLM + H,0,  86ROO01
‘OH Ethyl acetate 13.71 2.1 Fenton system 87TRO1
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Adduct Solvent Ax/G Ay/G Otiser, [g-value)], Source Reference(s)
‘O0H w 14.8 275 [2.0057] H,0, + UV light 74HAO!
‘ool Benzenc 14.28 2.25 autoxidation of cyclohexa-1,4-dicne 770H0!1
"OOH w 14.9 2.8 (2.0057} Fe(ll)-blecomycin 78sU01
*O0H W(TR7.4) 14.8 2.5 microsomes + mitomycin C 80KAO!
‘OO0t AcN 14.8 3.0 oxidizing ML + FeCl, 80SC01
‘OOH w 15.0 32 Cumenc hydroperoxide + Fe(ll)sulfatc 80SC01
‘O0OH W(6.9) 14.9 2.8 (2.0057) Fe(ll)-bleomycin + oxygen 80suo! -
‘O0H Ethyl acetate - 4.5 KO, or NADPH + cytochrome P-450 81B0O0!
! . “reductase
"‘OOH CH/C, 13.40 1.25 trioxolane, —60°C 81PRO2
‘OOH W(P1.5) 14.8 - 2.89 cnzymatic reduction of quinoids 84KUOI
‘O0OH W(P7.4) 14.8) 2.7 microsomes/paraquat/ NADPH 86MO03
("0} 'OOH W(P7.4) 14.81 2.7 A(17-0) = 2.7, microsomes/paraquat/ 86M003
NADPH/"0,
‘OOH Ethyl scetate 14.90 4.28 KO, 87TRO!
CH,0’ McOH 14.37 2.86 psraquat + UV 73LEO!
CH,0 McOH and W 14.50 2.94 peroxydisulfate 73LEO!
CH,O’ W/McOH 2:1 14.90 335 paraquat + UV 73LEOI
CH,0 W/McOH 2:1 14.93 KK Y] peroxydisulfate 73LEOI
CH,0 McOH 14.5 2.80- gamma-imradiated McOH 74MAO0I
CH,O’ McOH 14.3 2.95 gamma-irradiated McOH 752001
Ch,0’ McOH 14.2 2.7 Ce(lV) + light 79REOI
CH,0’ MecOH 14.5 2.8 decay of tritiated MeOH 84HAOQ)
CH,CH,0 EtOH and W 14.49 2.68 paraquat + UV 73LEOI
CH,CH,0 EtOH 14.4 2.6 Ce(IV) + light 79REQ!,
n-PrQ’ n-PrOH 14.3 25 Ce(IV) + light 79REOI
2-PrO’ 2-PrOH 14.60 2.20 paraquat + UV 73LEO1
2-PO 2-PrOH 14.4 22 Ce(IV) + light N 79REOQ]
n-BuQ’ n-BuOH/W §5:1 14.40 2,42 paraquat + UV 73LEOI
n-BuO’ AcN 13.80 2,27 clectrolysis of TBABBu, with oxygen 79BA0!1
n-BuO’ n-BuOH 14.3 2.5 Ce(lV) + light 79REVL
n-BuO’ Benzene 13.6 20 tributyltin chromate 81REO!
n-BuQ’ CH,Cl, 13.6 2.2 tributyltin chromate 8IREOI
sec-BuO’ Benzene 13.94 1.91 [2.0062] lead tetraacctate + peroxide, TIMEO1
RT
sec-BuQr sec-BuOH 14.4 2.2 Ce(IV) + light 79REO!
iso-BuO’ iso-BuOH 14.4 2.3 Ce(1V) + light T9REO!1
tert-BuO’ Benzene 14.2) 1.83 tert-BuOOC(0)C(0)00-tert-BU 770401
tert-BuO’ Toluenc 13.62 1.72 [2.0064] di-ters-butylketone + UV, 78HO0!
273K .
tert-Bu0O’ [''0] Tolucne 13.62 1.72 A(17-0) = 5.08, di-tert-butylketone + 78HO01
Uv, 298 K
tert-BuO’ tert-BuOH 14.0 1.4 Ce(lV) + light TIREQ]
tert-BuO Benzene . 1429 1.84 di-tert-butylperoxide §2HAO!
tert-BuO’ Benzene 14.11 1.83 tert-BuOOC(0)C(0)00-teri-Bu 83NIO0!
tert-BuO’ Benzenc 14.48 1.86 tert-BuOOH + Co(ll) 83NI101
tert-BuO’ Benzene 14.34 1.84 teri-BUOCH,Ph + ter1-BuO° + MNP 83NI0!
tert-BuO’ (ENDOR)  Benzene +14.48 +1.73 A, = — 0.70(4), di-tert-butylperoxylatc 84JA04
n-Pentyloxyl Benzene 13.89 221 {2.0062] lead tetracetate + peroxide, RT 7TMEQ!1
n-Pentyloxyl AcN 13.83 227 KO, + I-bromopentane 79BA0!1
Tetralyloxyl Benzene 14.18 2.28 tetralylOOH -+ Co(ll) 83NI0!
MLO AcN 14.8-15.3 20 oxidized ML + FeCl, 80SC01
MLO’ ML 14.8 1.8-2.0 oxidizing ML + Fe(ll)sulfate 80SCO1
Cumene-O v 14.6 3.7 cumene hydroperoxide + FeCl, 80SCO1
Cumete-O w 14.4 34 cumene hydroperoxide + Fe(il)sulfate 80SCO!1
Lo Freon-11 13.7 1.8 ozone + methyl linoleate, RT 81PRO3
Lo W(P1.4) 13.8 20 microsomes + CCl, + NADPH 84MCOI
Lo W(P7.4) 13.5 20 microsomes + CCl, + NADPH 84MCO!1
Lo W(Pr4) 13.88 2.17 microsomes + CCl, + NADPH under 84MCoI
oxygen
Lo Benzene 14.22 2.10 methy! linoleate hydroperoxide + Co(II) 84YAO!I
Lo Folch ‘138 2.2 liver extract with AMOL in vivo 85MI102
Lor W(P7.4)? 13.8 2, liver homogenate + MLOOH 85MI01
? o W(P1.4) 16.1 3.0 microsomes + MLOOH gsMiol
L’, LO" and/or Freon-11 13.7 1.8 ozone + methyl linoleate, - 40°C 81PRO!
lmu . . . -
" TME 13.5 1.8 ozonation of TME, 240 K 83PR02

Alkoxyl radical
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Adduct Solvent A\/G Au/G Other, {g-value], Source Reference(s)
RO’ Benzene 13.76 1.99 cigarette, cigar or pipe smoke 71BLO}
Alkoxy! radical Benzcne 13.6 1.9 cigarctte smoke 8SCHO03, 84PRO1
Alkoxy! radical Benzene 13.8 1.9 cigarettc smoke using solid PBN, glass 8SCHO3, 84PROI
Alkoxy! radical Benaene 13.7 2.0 cigarctte smoke using solid PBN, silica 8SCHO03, 84PRO1
Alkoxyl rudical Benazene 13.8 2.1 NO/isoprenc/air 85CHO03, 84PRO!
Alkoxy! radical Benzene 13.7 20 NO,/isoprene/air 85CH03, 84PROI
Alkoxy! radical CCl, 13.8 1.8 cigarette smoke 8SCHO03, 84PRO!1
Alkoxy! radical Benzene 13.63 2.0 mainstream cigarette smoke 85HA02
Vinyl nitroxide? Benzene 10.25- muinstream cigarette smoke 8SHAQ2 .
Cigarette smoke -BB 13.4 1.8 sidestream cigarette smoke: an oxy 83PRO1
radical
Acctoxyl CH.Cl, 13.4 1.4 ozonc + dimethylacetylene, ~70°C 82PROI
Acetoxyl Benzene 12.84 173 lcad tetraacetate + light 68JAO1
Acetoxyl Benzene 12.84-13.10  1.73-2.05  photolysis of organometallics 69JA01
Benzoyloxyl Benzene 12.76 1.40 benzoyl peroxide 68JA01
Benzoyloxyl Benzene 12.6-12.85  1.20-1.48  organometallic or pcroxides 69JA01
Benzoyloxyl Benzene 13.07 1.44 " benzoy! peroxide 82BEGI
Benzoyloxyl Benzene 13.22 1.41 Ay = 0.11(4), benzoy! peroxide 84JA04
(ENDOR)
Acyloxyl or peroxyl TME 13.1 1.4 ozonation of TME 83PR0O2
PBN—O’ w 15.8 2.0 Ti(ll) + H,0, 80SCO1
PBN—O" w 15.9 1.6-1.9 PBN + FeCl, 80SCO1
PBN—O’ AcN 15.7 2.0 Peroxidized methyl linoleate + FeCl, 80SCO1
sec-BuOQ’ CHCl, 13.50 1.40 [2.0062) lead tetrsacctate + peroxide, TIMEQ!
193K .
ter-BuOO’ CHLCl, 13.39 1.19 (2.0062] lead tetraacetate + peroxide at 7TMEO01
193K
ter1-Bu00O’ Benzenc 13.40 1.57 autoxidation of rerr-BuOOH 770H0!1
ter-BuOO’ Benzene 13.34 1.25 tert-BuOOH + tert-BuO’ 770H01
tert-BuOO’ Toluenc 12.65 0.95 [2.0064] di-rert-butylketone + UV, 78HO0!
213K
tert-BuOQ’ Toluenc 13.42 0.95 [2.0064] di-rere-butylketone + UV, 253- 78HOO!L
- 213K
tert-BuOO’ {0} Toluene 12.85 0.95 A(17-0) = 2.9, di-tert- butylketone + 78HOO01
uv213kK
ter1-BuQO’ Benzene 13.35 1.38 .  ter1-BuOOH + tert-BuO’ 83NI101
tert-BuOO’ Benzene 13.53 1.39 °  ter-BuOOH + Co(ll) 83NIO1
Cumyldioxyl Benzenc 13.55 1.82 autoxidation of cumylhydroperoxide 770H01
Cumyldioxy! Benzene 13.54 ()] cumyl hydroperoxide + tert-BuO’ TT0H01
Tetralyldioxyl Benzene 13.66 1.84 autoxidation 770H01
Tetralyldioxyl Benzene 13.68 1.84 tetralyl hydroperoxide + fert-BuQ’ 770H01
Tetralyldioxyl Benzene 13.79 1.98 tetralyl hydroperoxide + Co(1l) 83NI01
Tetralyldioxyl Benzene 13.96 1.94 tetralyl hydroperoxide + tert-BuO’ 83NI101
Tetralyldioxy! Benzene 13.86 1.83 tetralyl hydroperoxide + lead tetraacetate 83NI01
Tetralyldioxyl Benzenc 13.81 1.88 tetralin + rert-BuO’ + O, 83NIO1
a-Methylbenzyl- Benzenc 13.57 1.78 autoxidation 770H01
dioxyl
a-Methylbenzyl- Benzene 13.54 1.82 photolysis of azobis-a-phenylethanc TI0HO! .
dioxyl under O,
MLOO’ ML 14.4 2.2 oxidizing ML + FeCl, 80SCo1
MLOO’ . Benzene 13.44 1.63 methyl linoleate kydroperoxide + 84YAOI
tert-BuQ’
n-C:H,,00° CH.CY, 13.44 1.39 (2.0062] lead tetraacetate + peroxide, TIMEO)
193K
CH.C(CH,),00’ CH,Cl, 13.46 1.47 {2.0062) lead tetraacetate + peroxide, 7TIMEO!1
193K
C.H;,00° CHC, 13.50 1.61 {2.0062] lead tetraacetate + peroxide, TIMEO1
RT
n-C,H,,00 Benzene 13.86 2.18 [2.0062] lead tetraacetate + peroxide RT 7IME0
CCl,00° Ccl, 13.5 1.6 gamma-irradiation 8SCHO1, 825Y0!1
CCL,00° CCl, 13 1.63 e~ irradiation of CCL, about 175 K 80TO91
Oxy-Centered Hexane 13.7 20 derived from phosphate buffer 84KUO1
"OPO," w 15.46 1.84 85RE0S
‘PO w 15.87 KR K] AG1-P) = 21.66, A4 = 0.2(2) 8SREOS
"HPO,~ w 16.08 .7 AQ31-P) = 16.03, A, = 1.84, 0.27(2) 8SREOS
‘080, AcN 13.90 1.23 85REOS
"080," AcN/W 6:1 13.90 1.23 peroxydisulfate photolysis 8SREO3
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Adduct Solvent ' Ay/G Ay/G Other, [g-value], Source Reference(s)

SOy° w 14.95 1.97 Ay = 0.34(2) 8SREQS

AsO,* oxy-centered W 15.46 2.1 A(As, 1 = 3/2) = 0.96, 5,0, + 84RE(1
Na,HAsO, and light

Cysteinyl W(M7.0) 15.7 34 i = S min, Ce(IV) + cysteiue 83GROI

p-CICHS' Benzenc 13.8 1.8 1, = 0.38s, photolysis of the disulfide 84ITO1

p-CHOCH,S' Benzene 13.9 1.8 Ly = 0.15s, photolysis of the disulfide 84ITO1

CH,CH.S'O, W(8.5) 14.75 2.25 chloramine-T + light . 85EV03

F' Benzene 12.2 1,18 A(19-F) = 45,6 8SREQS

cr AcN 1227 0.82 A(CI-35,37) = 6.20, 5.12; clectro- 80JA02
chemical

cr Benzene 12.12 0.7§ A(Cl-35,37) = 6.05, 4.88; elcctro- 80JA02
chemical

cr CClL, 12.22 0.8 A(CI1-35,37) = 6.08, 5.0; clectro- 80JA02
chemical

cr CCl, 12.2 0.7 A(35-Cl) = 6.1, radiolysis of CCL 85CHOI1, 825Y0!L

cr AcN 12.70 0.82 A(CI-35,37) = 6.20, 5.12; electro- 82WAQ02
chemical

cr AcN 12.70 0.89 A(Cl-35,37) = 6.20, 5.12, 84RE02
hexachloroplatinate

cr AcN 12.70 0.82 - A(Cl-35,37) = 6.20, 5.12 85REQS

cr Toluene 12.32 0.70 A(CI-35,37) = 6.16, 5.17, photolysis of 86DAO!L
CCl.. CB!Cl;y C1Cl°

cr CCl, 12.25 0.75 A(CI-35,37) = 6.25, 5.2; CCl, x-tuy 87HAO!
radiolysis

Br’ Benzene 1.3 A(Br-79,81) = 32.4, 34.9; bromine + 84REI0
lighl, hin <%

Unidentified w 16.1 2.7 Fe(Il)sulfate + H,0, 80SCOl

Unidentified v 15.9 37 Fe(Il)sulfate, ascorbate, EDTA, HO, 80SCO1

Unidentified w 15.9 3.7 cumene hydroperoxide + Ti(Ill)-citrate 80SCo1

Unidentified w 16.5 3.6 PBN + Fe(ll)sulfate 80SCol

Unidentified AcN 14.5-15.0 2.7-29 oxidized ML + Fe(Il)sulfate 80SCO1

Unidentified w 17.1 14.0 cumcne hydroperoxide + Fe(ll)suifate 80SC01

PBN’ w 16.2 35 cumene hydroperoxide + Ti(lll)-citrate 80SCO1

PBN’ w 16.1 32 cumene hydroperoxide + FeCl, 80SCO1

PBN’ W 16.0-16.3 3.7 cumenc hydroperoxide + Fe(Il)sulfate 80SCo!

PENOx CH,Cl, 8.0 ozone + dimethylacctylene, ~30°C 82PRO!

PBNOx CCl, .95 CCl, x-ray radiolysis 87THAO!I

tert-butyl aminoxyl W 14.58 13.90 degradation of PBN by SO, + AsO," 84REO]

*This adduct is thought to be an oxygen-ccntered radical (E. G. Janzen, personal communication, 1987).
**Reference E2JA03 also shows the variation in Ay and Ay for eight different solvents as well as A(15-N) and A(13-C). In addition the temperature dependence
of the hyperfine splittings are investigated.
1The values of Ay and Ay were inadvertently interchanged in 83KUOI (E. G. Janzen, personal communication, 1987).

’

Table 3*. MNP Spin Adduct Parameters (Also referred to as (-NB and NtB)t

globin

Adduct Solvent Ay/G A,/G Other, (g-value], Source Reference(s)
H (e + H) w 14.4 14.4 radiolysis of water 76SA01
e + H* w 14.34 13.85 proflavin + 440 nm light 78L101
e” + H* W(TR?.5) 14.4 14.4 NaBH, reduction or microsomes 79KA0I
H W(4.0) 14.55 13.95 sulfanilamide + UV 80CHO03
H’ (reduction + H*) W(>4.5) 14.55 14.0 {2.0059] methionine + "OH 83DA01
H s - w 14.7 14.2 porphyrin photosensitization 84MOO!
. (occasionally)

e’ + H* (reduction) W(HEPES?.4) 14.4 14.4 reduction of MNP by mitochondria 86KEO!
e~ +. H* (reduction) W(P7.8) 14.4 14.4 reduction of MNP by RSVM + AA 865C02
e +H: W(P1.6) 14.6 14.4 reduction by HRP/styrene/H,0,/GSH 86STOI

. e +D* DO 14.34 Ap = 2.1, proflavin + 440 nm light 78LIO1
e” +.D* .- DO . 14.0 Ap = 2.2, NaBH, reduction T9KAO!L

" CHy - Benzene 15.28 11.3(3)  diacyl peroxide TCPEOI
W(TR9.0) 16.2 13.3(3)  cumene hydroperoxide + metmyo- 78GR0
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Adduct Solvent Ax/G A,/G Other, [g-value], Source Reference(s)
‘CH, W(l1.5) 17.3 14.2(3)  gamma radiolysis of MNP 80MA05,79MA02
‘CH, w 17.20 14.20(3) CPZ or H,0, + DMSO and UV light $2L103
'CH, Ww(P7.8) 17.0 14.25(3)  [2.0055) adriamycin semiquinone 84K A0l
+ 1-BuOOH
‘CH, W(B10) 17.8 14.5(3)  procarazine + HRP 845102
‘CH, w(.1) 17.2 14.5(3) [2.0055) photodecornposition of 85ANOI
. bleomycin
‘CH, - w 17.1 14.2(3) 220 nm UV on acetic acid 8SCAO!1
‘CH, W(HEPES7.4) 17.3 14.3(3)  tert-BuOOH and mitochondria 86KEOQ]
‘CH,CH, Benzene 15.25 10.4(2)  diacyl peroxide TOPEOI
"CH(CHy), W(P7.4) 16.6 2.0 iproniazid + PGS 838101
n-Bu’ CH,Cl, 15.2 9.9(2) tributyl tin chromate + UV 81REO!
n-Bu' Benzene 15.1 10.0(2) tributyl tin chromate + UV 81REOI
‘C(CHy); (i.c. tert-butyl)—sce also DTBN
teri-Buty! W(11.5) 17.2 gamma rediolysis of MNP 80MAO0S5,79MA02
tert-Butyl Benzene 15.0 MNP + rert-BuO’ 80N10!
tert-Butyl CH,C), 15.84 trioxolane + PBN, —30°C 81PR0O2
CH,(CH,)s’ Benzene 15.0 9.9(2)  Au = 0.6(2), diacyl peroxide TOPEO1
N-succinimidyl-CH,’ Benzene 14.6 11.22) An = 1.4, diacyl peroxide 70PEO!
‘CH,0OH McOH/W 15.2 5.45(2) proflavin + 440 nm light 78LI01
‘CH,0H MeOH 14.2 4.8(2)  di-tert-butylperoxyoxalate TOPEO!1
‘CH,OH W(P7.4) 15.3 6.4(2) Fenton system with MeOH T9LAO3
‘CH,0H W/MeOH 1:1 15.0 10.5(2)  [2.0055] photodccomposition of $5AN01
; blcomycin
‘CH,OH W(P7.8) 15.4 6.25(2) 15-HPETE + RSVM + MeOH 86SC01
CH,C’'HOH EtOH 14.5 23 di-rer1-butylperoxyoxalate TOPEO}
CH,C'HOH w(P7.4) 15.5 1.8 Fenton system with EtOH T9LA03
CH,C'HOH EIOH/W 15.2 2.06 proflavin + 440 nm light 78L101
CH,C'HOH W(Ac4.6) 16.1 2.12 indole-3-acetic acid + HRP + EtOH 86MO04
‘CH,CH,0H W(.1) 16.6 13.1Q2) Ay = 0.5(2), 2-chloroEtOH + 84MOOI
porphyrin + light
CH,CH,C’'HOH n-PrOH 14.1 1.8 di-tert-butylperoxyoxalate 70PEQ}
‘CHO CH.Cl, 1.0 1.4 dichromate + UV 82REOI
*C(O)CH, MeOH 7.8 phenyl acetate or acetonilide + UV 82R00S
‘C(O)CH, AcN 19 phenyl acetate + UV 82RO0S
'C(O)CH, Benzene 7.8 phenyl acetate + UV 82RO05
‘C(O)CH, Dioxane 8.0 phenyl acetate + UV 82RO0S
"CH,C! w 16.2 8.5(2) dye + light and monochlotoacetic acid ~ 8SCAOI
"CHCl, CHCl, 12.2 A(Cl1-35,37) = 3.3, 2.7, dichromate "82REOL
+ UV
‘cCl, CHCl, 12.5 Ag = 2.2(3), di-tert-butylperoxy- 70PEO1
oxafate
"CCl, CCl, 13.1 A(35-Cl) = 2.25(3), photolysis of 8SCHO1,828Y01
CCl. ’
*CCl, Toluene 12.56 A(®Cl) = 2.40, photolysis of CBrCl, 86DAOIL
"COCt CCl, 6.75 A(13-C) = 5.7, A(35-Cl) = 0.6; 8SCHO1,828Y0!
CCl, + UV
"coCl CHCl, 6.7 dichromate + UV 82REO!
‘CH,—CO00" w(E9.1) 16.0 8.5(2)  Gly + porphyrin + light 84MOO0!1
‘CH,—C00" w 16.0 8.6(2)  dye photosensitization with malonic 85CA0QL
acid
‘CH,CH,—CO00" w 16.8 12.2(2) Ay = 0.65(2), dyc, light and succinic 85CAO0!
acid
Acyl radical CHCl, 7.85 trioxolane + PBN, —60°C 81PRO2:
Acyl radical 2-MP 11 ozonation of 2-MP 83PR02
‘CH,CH,0H w 16.6 13.1(2) Ay = 0.5(2), 2-chloroethanol + 84MO01
porphyrin + light
‘CH,—C00" w 16.0 8.5()  Gly + porphyrin + light 84MOO01
'C}l,CH,CH,—-COO' w 16.7 12.12) Ay = 0.65(2), dye light and glutaric 85CAO1
acid
"CH,CH,CH,C00" w 16.7 10.3(2) Ay = 0.60(2), dye + light and scba- 85CAO1
cic acid
*CH,(CH,,—C00" w 16.8 11.7(2)  dye photosensitization with adipic acid 85CAOt
*CH,C(OH)(COOH)CH,CO0" w- 16.1 11.7(2)  dye photosensitization with citric acid 85CA01
‘CH(OH)(CH(OH))C0O0~ w 15.0 1.9 Ay = 0,60, dye + light and tartaric 85CA01
acid
*‘CH(OH)CH,CO0" w 15.6 1.8 dyc + light and malic acid 8SCAO1
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Adduct Solvent " ANG Ay/G Other, [g-value], Source Reference(s)
‘CH,CH(OH)CO0" w 16.3 11.7(2) Ay = 0.75, dye + light and malic 85CA01
acid
*CH,(CH,),COOH CHCI, 15.1 9.9(2) Ay = 0.5(2), decomposition of 79GA0!1
(HO,C(CH,),CO0),
CH,SCH,CH,C’'H(NH,*) W(2.5-4.5) 14.55 1.45 Ay = 2.90, Ay = 0.35(2), methionine ~ 83DAO!I
+"OH
CH,SCH,CH,C'IH{(NH,) W(>4.5) 16.0 1.4 Ay = 1.4, Ay = 0.65(2), methionine 83DA0I
+ ‘OH
*CH,CH(NH,*)—C00" W(P5.0) 16.3 16.7,10.9 Ay = 0.45; cysteine sulfinic acid + 84HA02
HRP/H,0,
‘CH,CH(NH,*YC00" w(P1.5) 15.9 16.1 Ay = 10.5, cysteinyl dopa + UV 86P102
*CH,CH(NH,)C0O0" w 16.3 13.70(2) DL-alpha-alanine + CPZ and UV 82L103
light
‘CH,C(CH,),N(OH)N==0 W(11.5) 16.2 10.1(2)  gamma-radiolysis of MNP 80MAOS,79MA02
‘CH,C(CH,);N(OH)N=0 Ww(4.5) 16.2 11.42)  gamma-radiolysis of MNP 80MAOS,79MA02
‘CH,C(CH,);N=0 or
*CH,C(CH,),N(0)=N(0)—-Bu W(1L.5) 16.6 11.1(2)  gemma-radiolysis of MNP 80MAO05,79MA02
Indole-3-C'H, W(Ac4.6) 17.1 10.9(2)  indole-3-acetic acid + HRP + H,0, 86MON4
Indole-3-C'D, W(Ac4.6) 17.) Ap = 0.6(2), indole-3-acetic acid + 86MO04
. HRP + H)0,
Phenyl Benzene 12.3 1.97(3) Ay = 0.87(2); benzoyl peroxide 78ZU01
Phenyl Benzene 12.45 1.80(3) Ay = 0.87(2); benzoy! peroxide 82BEO!1
CH,CH, Toluene 14.25 7.25(2)  di-rer:-butylperoxyoxalate TOPEO!
Benzyl Benzene 15.0 7.5(2)  toluene + fert-BuO’ 8ONI01
Benzyl W 16.63 10.56 1,3-diphenyl-3-propane + UV 8SROO0S
Benzyl MeOH 15.80 8.50 1,3-diphenyl-3-propane + UV 85RO0S
Benzyl AcN 15.23 8.53 1,3-diphenyi-3-propanc + UV 85R005
Benzyl Benzene 15.00 7.50 1,3-diphenyl-3-propane + UV« §SROO0S
a-Hydoxybenzyl§ W(TAR3.0) . 154 26 A(13-C) = 4.5, DMHB + ligninasc §5HAOQ3
CH,C'(OH)(CH,), W(TAR3.0) 15.6 2.1 A(13-C) = 4.5, DMHB + ligninase 85HAQ3
a-Phenylethy! Benzene 14.8 38 ethylbenzene + fert-BuO” 8ONIOI
Styrene ('C-7) W(P1.6) 16. 37 styrene’HRP/GSH/H,0, 86STOI
Styrene ('C-7) W(P7.6) 16. Ap = 0.6, deuterated styrenc/HRP/ 86STO1
GSH/H,0,
Cumyl Benzene 15.5 cumene + tert-BuO’ 8ONIO!1
Benzoyl McOH 8.1 phenylbenzoate + UV ) 82R0O05
Benzoyl AcN 8.1 phenylbenzoate + UV 82R005
Benzoyl Benzene 8.0 phenylbenzoate + UV 82R0O05
Benzoyl Dioxane : 8.0 phenylbenzoate + UV 82R00S
CH,C(CH,),C'H, Benzene 15.0 8.65(2) tert-butylbenzene + tert-BuO’ 8ONI01
‘CH,CHNO, W(TR7.4) 171 . 14.4(2)  o-nitrobenzyl + microsomal protein 86MO01
‘CH,CH.NO, W(TR7.4) 16.5 10.6(2)  p-nitrobenzyl + microsomal protein 86MO01
‘CH,CH.SO,N(C)Na W(B.5,11) 16.75 10.38(2) chloramine-T + light $SEVO03
RCHCH, W(B10) . 15.5 6.02)  procarbazine + HRP 848102
P, promazyl W(3.5-6.5) 14.1 1.992) Ay = 0.92(1); CPZ + 330 nm light 85CH02
P, promazyl w(4.0) 14.1 1.9 Ay = 1.95,0.95; CPZ + UV light , 85MOo!1
CH,N(CH,)C'H, Benzene 14.4 7.62) Ay = 3.1, benzoyl peroxide + di- 75SA01
methyl aniline
CH,CO,CH,C H(CH,) Styrene 14.5 31 benzoyl peroxide + dimethyl aniline 758A01
CH;(CH,\CH, . Benzene 14.8 10.0 lauroylperoxide + dimethyl aniline 75SA01
CHN(C,H,)C HCH, Benzene . 144 4.8 Ay = 4.8, benzoyl peroxide and 758A01
. N,N-dicthylaniline '
‘CH.SO,NH, W(4.0) 13.81 1.95(2) Ay = 0.96(2), sulfanilamide + UV 80CH03
"CH.COOH W(4.0) 13.65 1.95Q2) Ay = 0.97(2), 4-aminobenzoic acid + 80CHOI
"CHNO, W(4.0) 12.73 2.11Q2), A, = 0.48, 4-nitrobenzenesulfonamide 80CHO03
o 101) + UV
Uracilyl at CS » W(10-12) 16.30 gamma irradiation of 5-bromouracil 82HEO1
Uracilyl at CS W(P7.0) 15.70 24 air-free, adriamycin + light 8SCA02
Uracilyl at CS W(P7.0) 15.2 23 adriamycin + light 85CA02
Uracilyl at C6 w(P1.0) 15.1 0.8 Ay = 1.5, adriamycin + light 85CA02
Urxcilyl at C6 W(P1.0) 15.2 1.5 Ay = 3.4, adriamycin + light 85CA02
1.3-Dimethyl urscil C6 W(P7.0) 15.0 2.15 Ay = 2.15, adriamycin + light 85SCA02
Cytosine at CS W(P1.0) 15.75 2.8 adriamycin + light 85CA02
- Thymine at C5 : W(P7.0) 16.70 adriamycin + light 85CA02
Thymine at N1 or N3 W(P1.0) 15.15 Ay = 3.40, adriamycin + light 85CA02

Uﬁdin’yl at N1 wP.0) - - 14.3 Ay = 3.0, radiolysis of uridine-§'- 76K001
T . monophosphate
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Adduct Solvent AxIG A,lG Other, [g-value], Source Reference(s)
Uridinyl-5'-monophosphate ('C6)  W(P7.0) 14.9 4.8 Ay = 1.6, radiolysis of uridine-5'- 76KO01
' monophosphate
NH-—C(=0)—NH—C(=0)—C'H W(9.5) 15.3 3.0 hydantin + gamma radiation 83IMA03
N=C(—0")~N=C(OH)—C'H W(11.9) 15.2 3.0,0.9 hydantin + gamma radiation 83MAQ3
Gly-Gly' (—COOH)t D,0 16.15 99(2) A, = 2.7,210-230 nm UV 80LIO1
Gly-Gly’ (—COOH)t w 16.2 9.92) Ay = 2.70, dyc photosensitization 85CAO01
Ala-Gly’ (—CQOH)t W(P17.0) 16.05 9.90 Ay = 2.70, adriamycin + light 8SCAQ2
Ala-Gly’ (—COOH;t W/DMS0 4:1 16.0 9.82) Ay = 2.75, photolysis of aminoqui- 85CA03
none drugs
Gly-Gly-Gly' (—COOH)$ w 16.2 9.19(2) Ay, = 2.70, dye photosensitization 85CA01
Gly-Glu* (—COOH)? D0 15.7 1.7 Ay = 2.4, 210-230 nm UV 80LIO1
Gly-Asp' (—COOH)$ D0 15.6 1.8 Ay = 2.6, 210~230 nm UV 80LI0(
Ala-Asp' (—COOH)} w 15.6 1.70 Ay = 2.80, dye phoosensitization 85CA0!
Gly-lle’ (—COOH)$ DO 15.8 1.0 Ay = 2.8, 210-230 nm UV 80L101
Gly-Ala® (—COOH)} D0 16.0 2,18 Ay = 2,18, 210-230 nm UV 80LI01
Gly-Ala® (—COOH)$ w 16.0 2,16 Ay = 2.18, dyc photosensitization 85CA01
Gly-Ala’ (—COOH)} W(P1.0) 15.95 215 " Ay = 2.18, adriamycin + light 85CAQ2
Ala-Ala’ (—COOH)t WIDMSO 4:1 15.9 2.2 Ay = 2.2, photolysis of aminoquinone 85CA03
drugs
Asp-Ala’ (—COOH)$ W(P7.0) 15.95 2.15 Ay = 2,15, adriamycin + light 85CA02
Asp-Ala’ (—COOH)t WiDMSO 4:1 15.9 2.2 Ay = 2.2, photolysis of aminoquinone 85CA03
drugs
Glu-Ala’ (—COOH)} w 16.0 2.20 Ax = 2.20, dyc photosensitization 85CA01
Asp-Ala’ ((—COOH)$ w 16.0 2.20 Ax = 2.20, dye photosensitization 85CA0!
Gly-Gly-Ala® (—COOH)} w(P7.0) 16,00 2.20 Ay = 2.20, adriamycin + light 85CA02
Gly-Val' (—COOH)} w 15.8 1.00 Ay = 2.45, dye photosensitization 8SCA0QI
Gly-Val' (—COOH)$ W(P7.0) 15.75 1.10 Ay = 2.80, adriamycin + light 85CA02
Gly-Val' (—COOH)$ W/DMSO 4:1 15.6 1.2 Ay = 2.9, photolysis of aminoquinone 85CA03
drugs
Gly-Gly-Val' (—COOH)t W(P7.0) 15.75 1.10 Ay = 2.80, adriamycin + light 85CA02
Ala-His' ((——COOH)} w 15.6 1.26 Ay = 2.70, dye photosensitization 8SCAO01
Ala-His' (—COOH)$ W(P7.0) 15.60 1.26 Ay = 2.70, adriamycin + light 8SCAQ2
Gly-Tyr' (—COOH)} w 15.7 1.25 Ay = 2.70, dye photosensitization 85CAOI
Gly-Tyr' (—COOH)t W(P7.0) 15.70 1.2§ Ay = 2.70, adriamycin + light 85CA02
Ala-Ser’ (—COOH)} w 15.6 1.58 Ay = 2.75, dye photosensitization 8SCAO1
Ala-Ser' (—COOH)¥ W(P7.0) 15.60 1.58 Ay = 2.15, adriamycin + light 85CA02
Ala-Thr (—COOH)3 w 15.6 1.26 Ay = 2.80, dye photosensitization 85CAO!1
Gly-Gly-Arg’ (—COOH)} W(P7.0) 15.70 1.70 Ay = 2.5, adriamycin + light 85CA02
Phe-Asp-Ala-Ser-Val' (—COOH)t  W(P7.0) 15.75 Ay = 2.80, adriamycin + light 85CA02
Lipid radical or CC1,00® W(TR?7.4) 15.0 . CCl, and microsomes 78INOI
Allylic L' Freon-11 15.2 1.8 ozone + methyl linoleate, ~40°C 81PROL
Methyl linoleate-C* Freon-11{ 15.2 1.8 [2.0066] ozone + methyl Jinoleate 81PRO3
Lipid radicals W(C9.0) 18. microsomes + CCl, 82AL01
Linoleic-C" (9 or 13) WI/EIOH 1:1 15.9 1.5 gamma irradiated linoleic acid 81TAOL
Linoleic-C’ W(C9.0) 15.3 2.1 linoleic acid + lipoxygenase 82AL01
Linolenic-C* W(C9.0) 15.7 2.0 linolenic acid + lipoxygenase 82AL01
Oleate radical THF 14.77 1.72 Ay = 0.50, 0.38, autoxidizing lipids 84EV01
290 K
Linoleate radical THF 14.75 1.75 Ay = 0.52, 0.39, autoxidizing lipids 84EV01
290 K
Linolenate radical THF 14.75 1.75 Ay = 0.56, 0.35, autoxidizing lipids 84EV01
290 K
Oleate (C')** THF 14.717 1.60 Ay = 0.53,0.39, 0.1; oleate autoxida-  84EVOI1
tion, 220 K . .
Linoleate (C')** THF 14.75 1.53 Ay = 0.584, 0.548, 0.36, 0.24, 0.09; 84EV01
autoxidation, 220 K
Linolenate (C")** THF 14.75 1.49 Ay = 1,25, 0.587, 0.374, 0.08; autox-  84EVO1
idation, 220 K
Linoleate (C" at 13)** THF +14.75 +1.53 A(H12, H14, H11, H10, Hi-Bu) = 85EV01
) (H13) ~0.58, ~0.55, +0.36, ~0.24,
~0.09 respectively, 220 K
Linoleate (C’ at 12)** THF +14.75 1.38 A(H13, H11, H14, H10, Ht-Bu) = SSEVO1
(H12) ~0.57, -0.54, +0.36, +0.24,
: ~0.09, respectively, 220 K
I1S-HPETE ('C-11) W(P7.8) 15.0 2.25 15-HPETE + RSVM or hematin 86SCO1
15-HPETE ('C-13) W(P7.8) 13.5 235 1S-HPETE + RSVM or hematin 865C01
AA (°C-11) W(TR7.5) 15.7 25 RSV microsomes + AA 80MAO1
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Table 3* (Continued). MNP Spin Adduct Parameters (Also referred to as £-NB and NtB)t

Adduct Solvent " AxIG Ay/G Other, g-value], Source Reference(s)
AA (chemical) W(TR9.0)/E{OH 15.5 2.0 nonradical addition of AA to MNP 80MAO!
1:1
AA—C’ Ww(C9.0) 14.4 2.75 urachidonic acid + lipoxygenase 82AL0!
AA ('C-11 or 'C-15) W(P7.8) 15.6 2.3 RSVM + AA 865C02
AA deuterated * W([7.8) 15.6 RSVM + AA 86SA02
AA unidentified C’ W(P7.8) 15.9 RSVM + AA 865C02
2.Azidoprop-2+yl Benzene 15.2 Ay = 1.70, [2.0059} isopropyl- 83C001
szide + TBHN
a-Azidobenzyl Benzene 14.3 1.85 Ay = 2.35, [2.0061] benzyl azide + 83C001
TBHN
‘OH then + e w 28.0 4.4 radiolysis of water 76SA04
‘OH (? sce 79KAQ1) W(P7.4) 14.4 14.4 Fenton system ' T9LAO3
n-BuO’ Benzene 28.4 1.3 tributyltin chromate 81REO!
tert-Bu0’ Benzene 26.6 (tert-BuO—0CO), . 70PEOL
tert-Bu0O’ Toluene 271.2 tert-Butyl0OC(0)C(O)-tert-Butyl 770H01
tert-BuQ’ Benzene 26.8 tert-ButylQOC(0Q)C(O)-tert-Buty! 80NI01
Alkoxy! radical 2-MP 29.2 1.1(2) ozonation of 2-MP 83PR0O2
tert-Butylperoxy[ 0] Toluene 28.7 A(17-0) = 4.6, from 2-propyl-1-buty! TTHOO!
trioxide
or isopropylperoxy[ 'O} Toluene 28.7 . A(17-0) = 4.6, from 2-propyl-t- TTHOOI
buty! trioxide
C1,C00° CCl, 27.0 gamma irradiation 82SYO0!I
Cysteiny) W(P1.6) 18.4 [2.0065] cysteine + hematoporphyrin 83FEOI
. + light
GS’ W(P7.6) 18.3 (2.0065] GSH + hematophorphyrin + 83FEOI
light
GS W(P7.6) 18.5 styrenc + PHS + GSH + H,0, 86ST01
SO,~ W(P1.5) 14.8 cysteine sulfinic acid + HRP/H,0, 84HAO2
S0, W(8.5) 14.87 chloramine-T and light or dithionite 8SEV03
SO,- w 14.76 PBN + peroxydisulfate + UV 84RE04
‘SO,NH, W(4.0) 13.9 12.0055] benzylsulfonamide + UV 80CHO3
"SO,NH, W(8.5) 14.01 chloramine-T + light 8SEV03
CH,CH.SO,’ W(.5) 13.12 chloramine-T + light 8SEVO03
H,;NC,H. SO, W(4.0) 13.3 [2.0056] sulfacetamide + UV 80CHO03
*SO,CH,CH(NH;)—CO00" w(P7.5) 12.7 cysteine sulfinic acid + HRP/H,0, 84HAO2
p-XCH.S’ Benzene 17.03- photolysis of corresponding disulfide 831701
18.18 ’
[X = Br, Cl, H, tert-butyl, CH,, OCH,. NH, in the order of increasing A.]
‘AsQ, ) 14.1 A(As, 1 = 3/2) = 7.72, SO, + 84REO1
AsO,”
DTBN (see also (CH,),C’] .
DTBN Benzene 15.2 from MNP 70PEO1
DTBN ' Benzenc 15.2 tert-butyl radical from decomposition 75SA01
‘ of MNP
DTBN Toluene 15.7 {2.0063], di-tert-butyl ketone + UV, TTHOO!
183 K
DTBN w 170 MNP, proflavine + 440 nm light " 78LI0I
DTBN w not given UV and gamma-radiolysis T81MAQ!1
DTBN W/EOH 1:1 16.7 commercial 81TAOI
DTBN . Benzene 15.4 . . {2.0061), isopropylazide + TBHN 83C001
DTBN W/MeOH 1:1 163 [2.0055) photodecomposition of 85ANOI
_ bleomycia
DTBN w@a.9) 17.16 [2.0045] chioramine-T + light 85EVO03
DTBN w(P7.8) 17.1 RSVM + AA 865C02

*There are many spin trapping studies on the free radicals generated by gamma- -irradiation and UV photolysu of nucleic acids and their
constituents, amifio acids and peptides. These Jetailed studies demonstrate and identify the many radicals generated in these systems. Thus, the
original papers must be consglted. Only a small sampling of these radical adducts of MNP are included here. The original work in this ara can
be found in references: 76JO01, 76K001, 77RUO1, 77RU02, 78J001, 781002, 78RUO1, 78RUO2, 78RU03, 78RUN4, 7T8RUOS, 78RUOG, 78RUO7,
T9MAO1, 79MA02, T9MAO3, T9RIO1, 80LIO1, 8OMAO3, 80MAO4, 80MAOS, 8OMAOG, 80M101, 80MI02, 80MOO1, 81KUO1, 81KUO02, 81KUO03,
81LI101, 81R0O03, 81RO04,.81M0O01, 81M0O02, 81SUOIL, 82ETOI, 821.102, 82L103, 82MAO03,-82MA04, 82M002, 82MO03, 82M004, 82RI01,
82RC04, 825P01, 83LI01, 83MA03, BIMAO4, 841GO1, 84MA02, 84MOOS, 84MO06, BSCAO1, 8SMAO02, 86KUOI.

tReference ¥IMAO! pmvudes a good deal of information on the chemistry of MNP which might interfere in spin trapping experiments. See

also 80MA07.
' #(-—COOH) represents decarboxylation of the amino acid.
< eoThese entries iepresent hyperfine coupling constants derived from the use of ENDOR to study the spm adducts of auloxldmng f:my acids.
: Hen H10 implies the coupling from the proton(s) on carbon 10 of the flny acids, etc.
§Note that this is the same as the "OH adduct of PBN.
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Table 4. POBN Spin Adduct Parameters
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Adduct Solvent Ax/G Ay/G Other, [g-value], Source Reference(s)
H w 16.6 10.25(2)  TiO + light with MeOH 82AU01
H w 16.2 10.2(2) ultrasound in water 85R101, 82MAD}
H w 16.2 10.2(2) ultrasound in water 85R101, 83MAOQ|
H W(6.7) 16.2 10.2(2) gammu-irrudiation of water, kinetics given 84CAO0!
D D,0 16.2 10.2 Ap = 1.5, ultrasound in D,0 85R101, 83MAO)
‘CH, W) 15.83 2.16 (2.0059) cobattoxime photolysis 82MA06
CH, w(P7.4) 16.12 YN HRP/H,0, + 1,2-dimethylhydrazine 85AUO01
‘CH, W(P7.4) 16.0 2.7 microsomes + 1,2-dimethylhydrazine 85AU01
‘CH, W(P7.4) 16.00 2.72 microsomes + 1,2-dimethylhydrazine, extract 85AU01
‘CH, Benzene 14.76 2.53 HRP/H,0, + [,2-dimethylhydrazine 85AU0I
‘CH, Benzene 14.73 2.55 icrosomes -+ 1,2-dimethylhydrazine 85AU0!
‘CH, W/DMSO 19:1 15.2 24 diaziquone + DMSO -+ light 85M0O02
‘CH, W(P7.8) 16.33 2.61 primaquinc + NADH + DMSO 86AUOL
‘CH, W and Cells 15.9 2.65 radiolytic generation with DMSO 86SA0!
‘CH,0H C/M2:1 14.78 3.56 Fenton system with McOH 86AL02
CH,CH, w(P7.4) 15.78 273 DDEP + microsomes (P-450) or Cu(ll) 82AU02
"CH,CH, Benzene 14.43 2.50 DDEP + Cu(ll) §2AU02
‘CH,CH,0H w7 15.75 2.75 {2.0044) cobaltoxime complex photolysis 82MA06
CH,C'HOH W(P7.4) 15.56 2.59 H,0, + UV with E©OH 82F10!
CH,C'HOH W(P7.4) 15.60 2.65 decomposition of 4-POBN-OOH with EtOH 82FI01
CH,C’'HOH w 15.5 2.6 ultrasound in watcr 85R101, 83MAO!
CH,C'HOH C/M2:1 14.97 348 liver microsomes + EtOH 86AL0O!
{VCICH,C'HOH C/M2:1 not given but shown, liver microsomes + labeled EtOH 86ALOI
CH,C’'HOH C/M2:1 14.97 348 liver microsomes + EtOH 86AL02
CH,C’'HOH C/M2:1 14.97 3.50 Fenton system + EtOH B6ALO2
{"CJCH,C’'HOH C/M 2:1 14.97 347 - A(13-C) = not given spectra shown; microsomes 86AL02
CH,C'HOH W(P7.8) 15.50 2.50 paraquat + NADH + EOH 86AUOL
(CH,),C'OH WI(P11.0) 15.6 2.6 Fe(I)-TTPS + UV with 2-PrOH 84FA01
(CH,),C'OH C/M2:] 14.98 2.67 microsomes + 2-PrOH 86AL02
(CH,),C'OH CiM2:1 15.13 2.92 Fenton reaction + 2-PrOH 86AL02
2-Phenylethyl W(P1.4) 15.73 2.7 [2.006) pliencizine + microsomes or Cu(il) 830R0I1
2-Phenylethy! Benzene 14.41 2.68 phenelzine + Cu(ll) 830R01
Phenylethyl W(P8.0) not given phenylcthylhydrazine and oxyhemoglobin 84ALO1
2-BuOH (C) C/M2:1 15.10 2.56 microsomes + 2-BuOH 86AL02
2-BuOH (C) C/M2:1 15.18 2.64 Fenton reaction + 2-BuOH 86AL02
CO,* w 15.6 34 TiO + light with formate 82AU0!
CO,* W(B9.0) 15.8 34 formate + M. formicicum 83BAOI
CO,~ w 15.5 3.0 ultrasound in water 85RI101, 83MAO]
CO,* W(6.7) 15.6 34 gamma-irradiation of water, kinetics given 84CA0!
CO;* W(P11.0) 15.5 30 Fe(llD)-TPPS + light with formate 84FAO1
CO,- W/DMSO 19:1 15.5 3.0 diaziquone + formate + light 85M002
"CCl, w 14.8 1.5 CCl, + UV, then extracted to water §2R0O01
L W(P7.4) 157 25 microsomes + |,2-dimethylhydrazine 85AU01
Linoleate-C W(B9.0) 15.8 2.56 lipoxygenase + linoleate 86C002
Lipodienyl-type C/M 2:1 14.84 2.87 hepatocytes + FeSO, 86P0O01
Lipodienyl-type C/M2:1 14.80 2.90 hepatocytes + ADP-FeCl, 86P0O0!1
CH,CHSON'(H)  W(5) 15.00 2.25 Ax = 2.25, chlotamine-T in acid 85EV02
Unidentified w 15.6 2.6 1% H,0, + UV light 78JA0]
Ny w 14.8 2.0 Ay = 2.0, methylene bluc + light with azide 82HAO2
Ny AcN 13.87 1.43 Ay = 2.09, electrochemical 82WAOQ2
"OH W(2-10) 14.97 1.68 Ay = 0.34, 1% H,0, + UV light, mean for A's 78JA01
‘OH W(2-6) 14.97 1.68 Ay = 0.36, 0.0SM Na,§,0, 78JA01
‘OH w 14.96 1.68 FeCl, + ADP + H.O, 78JA01 .
‘OH W(P7.8) 14.93 1.69 H,0, + UV light 79F101
‘OH w 14.95 1.68 Ay = 033, TIO + light 82AU0!
‘OH W(P7.4) 14.93 1.69 H,0, + UV $2[101
‘OH Benzene 14.5 1.8 troposphere "OH, on filter then extracted 82WAO!
'O{: Benzene 14.4 1.8 "OH trapping in an atmospheric model 82WAO01
‘0 w 14.95 1.67 Ay = 033, H0, + UV light 85TAO1
'OH W(2.3) 15.1 1.66 Ay = 0.3, persulfate + AgNO, 86MO03
("OJ'OH W(2.3) i5.1 1.66 A(17-0) = 3.9, persulfate + AgNO, 86M0O03
"OOH W(P7.8) 14.16 1.75 xanthine + xanthine oxidase 79F101
‘OOH W(P7.4) 14.16 1.80 microsomes/ paraquat/NADPH 86C002
("0} OCH W(P7.4) 14.16 1.80 A(17-0) = 3.60, microsomes/paraquat/NADPH 86C002
‘OOH W(P1.4) 14.18 1.72 microsomes/ paraquat/ NADPH 86M003
{"'0)’'OOH W(P7.4) 14.18 1.72 A(17-0) = 3.6, microsomes/paraquat/NADPH/ 86M0O03

110‘
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Table 4 (Continued). POBN Spin Adduct Parameters

Adduct Solvent Ax/G Ay/G Cther, [g-value], Source Reference(s)

LOO" (7 see W(B9.0) 15.8 2.6 lipoxygenase + linoleic acid 81R0O02, §1RO0!
86CQ02) .

LOO" (7 sec W(B9.0) ’ 15.8 2.6 microsomes + NADPH 81R002, 81RO0I
86C002) : -

LOO" (7 sce W(P7.4) 15.8 2.6 microsomes + NADPH + CCl, 82R002
86C002) '

LOO’ (7 see W(P7.4) 15.8 2.6 liver homogenate + MLOOH 85MI01
86C002)

LOO" (7 see W(P7.4) 15.8 2.6 N-hydroxynorcocaine + microsomes 82R003 -
86C002)

LOO’ (7 see W(P7.4) 15.8 2.6 Microsomes + nitrozepum 84R0O04
86C002)

LOO" (7 sce W(P7.4) 15.8 2.6 microsomes + MLOOH 85MI01
86C002)

LOQ’ (7 see C/M 2:1 16.1 2.7 liver extract with AOML in vivo 85M102
86C002) ’

GS’ EtOH/W §:1 15.13 232 . a-chromanoxyl radical + GSH 82Nioi

GS’ Benzene 15.23 2.28 tert-butoxy! radical + GSH §2NIot

Table 5. M,PO—3,3,5,5-tetramethylpyrroline-N-oxide (sometimes referred to as TMPO)

Adduct Solvent A\G Ay/G Other, [g-value], Source Reference(s)
H MeOH 15.56 19.8(2) n-Bu,SnH . 81JA0!
H Benzene 14.61 18.29(2) n-Bu,SnH 81JAO1
‘CH, w 16.60 27.00 H0, + UV 81JAOI
‘CH,OH MeOH 15.12 21.99 Ph,CO + light 81!A01
Phenyl Benzene 14.41 23.86 phenylazotriphenylmethanc 81JAO1
Phenyl w(p1.4) 16.2 21.2 phenylhydrazine + erythrocytes 82H102
Phenyl W(P7.49) 16.2 212 [2.0045] phenylhydrazine + erythrocytes 83H101
CH,C'(=0) DBPO 14.18 14.18 di-ter1-butylperoxalate 81JAOI
(CH,):NC'(=0) DBPO 13.59 13.59 di-tert-butylperoxalate 81JAO1
CO,~ w 151 19.85 di-tert-butylperoxalate with formate - 81JA01
Ny w 14.88 14.88 Ay = 2.98, azide with peroxydisulfate 81JAOL
‘OH W(P6) 15.30 16.88 30% H,0, + UV 81JAOI
‘OH W(P6) 15.28 16.73 1% H,0, + UV 81JA0I
‘OH W(P6) 15.29 16.81 peroxydisulfate 81JAOI
'OH w(2) 15.29 16.82 peroxydisulfate 81JA01
0,° Benzene 13.38 7.95 KO, 81JA01
"OO0H (tentative) W(P6) 45.67 20.01 1% H,0, + UV 81JA0I
*O0H w 15.7 20.0 [2.0060) 85THO2
tert-BuO’ Benzene 13.31 5.81 di-tert-butylperoxalate 81JAOL
ten-BuO’ Toluene 13.28 5.42 photolysis of fers-butyl hydroperoxide ' 86DA02
ten-BuO’ Benzene 13.39 5.88 di-tert-butylperoxide 82HAO0!
tert-BuO’ Di-teri-butylperoxide 13.16 4.90 di-tert-butylperoxide : 82HAO!
Cumene alkoxyl Toluene 13.12 4.56 photolysis of dicumylperoxide ° 86DA02
Oleic alkoxyl Toluene 13.12 4.32 UV photolysis of peroxidized oleic acid 86DA02
Linoleic alkoxyl Toluene 13.28 432 UV photolysis of peroxidized linoleic acid- 86DA02
Linofenic alkoxyi Toluene 13.28 4.32 UV photolysis of peroxidized linolenic acid 86DA02
Arschidonic alkoxyl Toluene 13.28 4.56 UV photolysis of peroxidized arachidonic acid 86DA02
CHLE=0)0 Benzene 12.53 1.97 (PhC(=0)0), 81JA01
SO~ w(P6) 14.04 8.34 peroxydisulfate 81JAQ!
§O,7 w2 13.9 8.33 peroxydisulfate 81JAO1
CH,S' .- o Ww(1.4) 15.47 17.07 UV photolysis of disulfide 87DAOI
CHCHS . w(¥4) 1560 17.60 UV. photolysis of disulfide 87DAO!
HOCHCH,S' W(1.4) 15.47 17.87 UV + H,0, with 2-mercaptocthanol 87DAG!
HOOCCHS" - W(1.9) - 15830 17.80 UV + H)0, with 2-mercaptocthanoic acid 87DAOI
NH,CHLCH,S' W(7.4) 15.60 19.20 UV + H,0, with 2-mercaptocthylamine 87DA0!1
Homocystine-S° W(1.9 15.47 18.13 UV photolysis of homocystine 87DAOL
HOOC(CH),S' " W(1.4) - 1546 18.00 UV photolysis of 3,3'-dithiopropionic acid 87DAO01
HOOC(CH),S W49 1547 18.00 UV photolysis of 4,4'-dithiobutyric acid 87DAO!
- Cysteinyl - . = W(7.9) - weak UV photolysis of cystine 87DAOI
GS' .o ‘ w4 . ~ 1500 . 18.13 . UV photolysis of glutathione disulphide 87DA01

. 2Mercaplopropionyl ~ W(1.4) 1533 18.13 UV + H,0, with 2-mercaptopropionyl-glycine $7DAOI
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Table 6. Nitrosodurene or ND (2,3,5,6-tetramethy!nitrosobenzenc)
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Adduct Solvent An/G Ay/G Other, [g-value], Source Reference(s)
‘CH, Benzene 13.70 12.17(3) A(para-H) = 0.34, methyliodide + tri-n- 73TEOL
butyitin -
‘CH, GA/McOH 1:1 14.4 13.1(3) Cr(1V) complex + UV T9REN4
"CH, GA/i-PrOH 1:1 14.4 13.2(3) Cr(1V) complex + UV 79RE04
"CH, GA 14.4 13.3(3) UO4(NO,), + UV 82RE03
'CH, Benzene 13.7 12.9(3) sonolysis of (CH,),SnSn(CH,), 84REQS
"CH,OH MeOH 13.91 7.71(2) di-tert-butyl peroxide + MeOH + UV T3TE0L
CH,0H GA/McOH 1:1 14.4 8.2(2) Cr(1V) complex + UV T9RE04
CH,CH, Benzene 13.68 10.97(2), cthylbromide + tri-n-butyltin 73TEO}
CH,CH, Proprionic acid 14.4 11.2(2) UO(NOy), + UV 82RE03
CH,H, Benzene 13.6 10.1(2. sonolysis of Sn(CH,CH,),Cl + ethyliodide 84REOS
CH,CH, Benzene 13.6 10.02) sonolysis of Sn(methyl), with cthyliodide 84RE0S
CH,.CN AcN 13.49 9.67(2) diazonium salt + ultrasound 84RE07
CH,C'HOH GA/EI0H 1:1 137 6.7 Cr(1V) complex + UV T9RE04
CH,COOH GA 12.4 6.3 Cr(lV) complex + UV T9RE04
CH,COOH GA 12.3 6.2(2) UOLNOy), + UV 82RE03
n-Propyl Proprionic acid 14.2 11.3(2) UO,(NQ,), + UV 82REO03
iso-Propy! Benzene 13.72 6.92 2-bromopropane + tri-n-butyltin 73TEO!
iso-Propyl iso-Proprionic acid 14.3 9.1 UQ,(NO,y), + UV 82RE03
iso-Propy! Benzene 13.7 7.0 sonolysis of Sn(Bu),(Phenyl), + 2-iodopropane 84REOS
iso-Propy! Benzene 13.% pesticide photolysis 85MI102
C,H,C'HOH GA/n-PtOH 1:1 14.7 2.7 Cr(IV) complex + UV TIREO4
CH,C'(OH)CH, GA/iso-PrON 1:1 14.3 Cr(IV) complex + UV T9REO4
n-By’ Benzene 13.4 10.4 A(13.C) = 7.0, tributyltin chromate 81REO1
n-Bv’ CH/CI, 13.7 -+ 109 A(13-C) = 7.0, tributyltin chromate 81REO(
n-Bu’ Benzene 13.49 10.65(2) Ay = 0.75(2), sonolysis of Bu,SnSnBu, 84REOS
tert-Bu’ Benzene 13.60 ters-butylbromide + tri-n-butyltin 73TEOL
*C,HxNO,* AcN 10.11 2.90 diazonium salt + ultrasound 84REQ7
*C, HxNO,* Benzene 10.12 2.88 Ay = 0.99, diazonium salt + ultrasound 84REQ7
‘CHO CH.Cl, 6.8 1.6 dichromate + UV 82REQI
*COCl CHCI, 8.4 dichromate + UV 82REO1
*CHCI, CH,Cl, 11.13 1.14 A(Cl) = 3.01(2), CH,Cl, + di-ters-butyl 73TEQI
- peroxide + UV
*CHCI, CHCl, 11.1 1.1 A(C) = 3.0, dichromate + UV 82REO1
‘CCl, Benzene 10.73 A(Cl) = 1.31(3), di-tert-Bu00 + CHCl, + 73TEOI
uv
*CCly CCi,/CH,C1, 9:1 10.7 A(CD) = 1.3, dichromate + UV 82REO1
Benzyl Benzene 13.61 7.93 di-tert-buiyl peroxide + toluene + UV 73TEOL
Benzyl Toluene 13.4 7.48 gamma-radiolysis 782001
1Benzyl, substituted-from pesticide photolysis. See aiso 82M102.
Phenylethyl Benzene 13.59 10.87(2) 1-phenyl-2-bromoethane + tri-n-butyltin 73TEOL
Cumyl Benzene 13.59 [2.0064) 2-phenylpropane + ter-BuO* 73TEO)
Benzoyl Benzene 1.24 benzaldehyde + di-ters-butyl peroxide + UV 73TEO!
Phenyl Benzene 10.11 {2.0057] benzoyl peroxide + UV 73TEO!
Phenyl Benzene 10.1 2.76(3) Ay = 0.95(2), gamma-irradiation 78ZU0I
Phenyl Benzene 10.1 2.75(3) Ay = 0.95(2), gamma-irradiation 782U02
Phenyl AcN 10.47 2.86(3) Ay = 0.98(2), diazonium compounds + 84RE07
uitrasound
Pheny! Benzene 10.08 2.7903) Ay = 0.95(2), diazonium cornpounds + 84RE07
ultrasound
Phenyl Benzene 10.10 2.75(3) A(meta) = 0.95(2), decay of tritiated Benzene 8SHAO!
Phenyl Benzene 10.1 2.8(3) sonolysis of (phenyl),SnSn(phenyl), 85REOS
p-HOCH,’ Benzene 11.80 =Pi:l.2$. 2.75, 0.83(3) {2.0050] Ni-peroxide 13TE01
+ PhOH ' ’
N, McOH 7.34(2) Ay = 2.29, photolysis of cobait azido complex 79RE02
Ny’ MeOH/CH,CI, 1.3(2) Ay = 2.3 (2.0059] metal complex + UV and T9REOS
azide
BN, w 7.7Q2) A(15-N) = 3.3, HO, + azide + UV 82KRO1
Ny CH/Cl, 1.21(2) Ay = 2.38, tetrabutylammonium azide + UV S4REO4
Ny CH/,Cl, 7.21(0) Ay = 2.38, tetrsbutylammonium azide + UV 84RE06
‘NCO CHCl, 1.23(2) Ay =,2.40, tetraamonium cyanide + UV S$4RED6
iso-BuO’ GA/iso-BuOH 1:1 26.7 Cr(1V) complex + UV T9REO4
tert-Bu0* Benzene 25.18 di-tert-butyl peroxide + UV 73TE0!
tert-Bu0’ GA/ters-BuOH l 1 21.8 Cr(IV) complex + UV TIREO4
CH,§’ Benzene 16.4% [2.0068) photolysis of disulfide 73TEO)
n-propyl-S° Benzene 16.82 {2.0068] photolysis of disulfide 73TEOL
Phenyl-S* Benzene 16.01 [2.0057] photolysis of disulfide T3TEOL
9, S-chdmy-d-(N morpholino)phenyl.

1The hypuﬁne splittings for nine substituted benzyl adducts of nitrosodurene, as well as these same radical adducts of N- heuym-un-wyhmm N-oxide, are

presented in 8SMI04.

**The hyperfine splittings for 34 different aryl and arylcyciobexadienyl duryl nitroxides are presented in 76SUO1.
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Table 7. Other Spin Trap Spin Adduct Parameters

Adduct Solvent AJG  AYG Other, [g-value}, Source Reference(s)
_4-PyBN—4-pyridyl-N-tent-butyl nitrone i
H w 16.0 10.0 ultrasound in water 8§2MA01
Phenyl 30 different 14.06-15.73  1.77-3.57 PAT 82JA0!
Ay = 1.06A\-13.08 for the pheny! radical 82JA01
Ny w T 14.68 1.95 Ay = 1.95, e irradiation 80KEO!
‘OH w 15.0 1.9 e” irradiation 80KEO1
4-MePyBn—A4-(N-methylpyridinium) tert-buty! nitrone «
H Ww(P3.0) 15.51 6.24(2) peroxydisulfate 791A01
H w 16.0 10.002) ultrasound in water 85RI01, 83MAO!L
D D,0 16.0 10.0 Ap = 1.5, ultrasound in water 85RI01, 83MAOI
‘CH,0H W(6) 15.23 2.59 H,0, + UV with McOH 80MAO!
Phenyl w 15.20 2.88 electrochemical 82WA02
‘OH W(P6.0) 14,70 1.45 Ay = 0.38, H,0, + UV 79JA01
‘OH W(6) 14.81 1.45 HO, + UV 80MA02
‘OH w 14.7 1.5 Ay = 0.4, ultrasound in water 85RI01, 83MAO0!
"OH" w 14.70 1.45 Blue dye No. | + light, not ‘OH 85CAOl
‘0D D,0(P6.0) 14.76 1.43 HO, + UV 79JA01
"O0OH W(P2.0) 13.78 1.65 {2.0091] phcomelanin + light or XOD 80SA0I
‘O0H w 13.80 1.58 adriamycin or daunomycin + light 83CA0!L
‘SO, * W(P6.0) 13.96 1.2 peroxydisulfate : 79JA01
cr AcN 12.27 0.82 A(C)-35,37) = 6.20, 5.12; electrochemical 82WA02
DMNS—perdeuterio 2,4-dimethyl-3-nitrosobenzenesulfonate . :
SDS alky! radical Micelle 14.7 9.1 photoreduction of naphthoguinone 850K01i
DOPBN—a-(4-dodecyloxyphenyl)-N-tent-buty! nitrone
Pheny! W/SDS 15.05 319 phenylazotriphenylmethane in micelles « 81WAOI
Phenyl W/SDS 15.02 3.2 phenyldiazonium tetrafluoroborate in micelles 81WA01
Phenyl W/AN 1:] 15.05 k]| phenylazotriphenylmethane 81WAO1
Phenyl W/AN 1:1 15.06 3.3 phenyldiazonium tetrafluoroborate 81WAO!
Phenyl W/AN 1:1 15.08 3.19 phenyllithium 81WAO!
Phenyl Vesicles 14.73 2.81 DODAC/DOPBN vesicles + PAT 82WA02
Phenyl Vesicles 14.77 2.70 DODAC/DOPBN vesicles + PDT 82WA02
Phenyl Vesicles 14.76 278 lecithin/DOPBN vesicles + PAT 82WA02
Phenyl Vesicles 14.77 2.75 lecithin/DOPBN + PDT _ 82WA02
Pheny CHCl, 14.70 173 phenyllithium 82WA02
Phenyl W/SDS 15.29 3.56 phenylazo-4-pyridyldiphenylmethane 84JA02
2-SSPBN—Sodium 2-sulfanatopheny! tent-butylnitrone
Phenyl w 15.98 5.90. phenylazo-4-pyridyldiphenylmethane 84)A02
Ny AcN 14.36 297 Ay'= 2,17, electrochemical 82WA02
"OH w 15.7 5.2 octacyanomolybdate(V) + UV 82RE02
"OH" w 1571 5.28 sodium persulfate 84JA02
"OH" W/SDS 15.71 5.28 sodium persulfate with SDS micelles 84JA02
MNPOL—2-Methyl-2-nitroso-\-propanol
H : W(B9.0) 15.7 26.2 NaBH, or microsomes + NADPH 81R001
lipid radical W(B9.0) . 16.6 2.1 lipoxygenase + linoleic acid 81ROO1
HO(MO),PBN—(2-hydroxy-4,6-dimethyloxyphenyl tent-buty! nitrone) )
L Folch 15.45 2.07 in vivo CCL, in rat liver, extracted 84MCO!
3cay, AcN 14.31 2.35 A(C) = 9.02, in vivo rat liver, extracted 84MCO1
"ONH" w 16.21 8.85 hexachloroplatinate(IV) + light, 84REO1
] Cl hydrolysis
tert-butylhydronitronide? Folch 14.5 13.8 in vivo hydrolysis of (MO),PBN 84MCol
Nitrosobenzene »
.. CHy{(CN)C" Benzene 11.54  2.18(3), 0.86(2) azobisisobutyronitrile 82BEO1
> Phenyl radical Benzene 9.60 1.79(6), 0.80(4) benzoyl peroxide 82BEO1
a-methylbenzyl W(TR3.0) . 140 5.0 An = 3.4, 1.1; lignin model + ligninase 86HAOIL
a,a-dimethylbenzyl W(TR7.4) 12.6 Ay = 1.0; lignin mode] + ligninase 86HAO!1
Carbon radical . W(P1.5) . not given (2.006] retinoic acid and haematin 86IWO01
P-XCH.S’ Benzene 11.53-12.00 . A(H,2) = 2.50-2.60, A(H,I) = 0.95-1.00 831701
S X = Br, Cl, H, tert-Butyl, CH,, OCH,, NH, photolysis of respective disulfide.
* MDN—methyl-N-dwylnitrone : L RS ' :
Methy] linoleate-C". . Benzene - - - 14.32 6.46 methyl linoleate + fert-BuO’ 84YAOQ!

.2 OOH- " " Benzene/terBWOH  13.12 4.61 (2.0059) H,0, + UV 82K003
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Table 7 (Continued). Other Spin Trap Spin Adduct Parameters

Adduct Solvent ANG AyG Other, [g-value], Source Reference(s)
(MDN Continued|
tert-BuO’ - Benzene 1313 7.91 di-ters-butyl peroxide + UV 82K003
tert-BuQ’ Benzene/tert-BuOH 12.82 4.76 12.0059] di-tert-butyl peroxide + UV - 82K002
tert-BuO’ Benzene 14.10 7.47 tert-BuOOC(0)C(0)O0-tert-Bu 83NI01
LO’ Benzene 13.35 6.25 LOOH + Co(il) 83Nloi
Tetralyloxyl Benzene 13.08 5.95 tetralylOOH + Co(ll) 83NI01
tert-BuQO’ Benzene 12.80 4.61 tert-BuOOH + tert-BuQ’ 83NI101
MDN Continued
Loo Benzene 12.45 4.69 LOOH + ter1-BuO’ 83NI0!
Tetralyldioxyl Benzene 12.63 4.55 tertralylOOH + tert-BuO’ 83NI0!
CH,S" Benzene 12.67 4.44 Ay = 0.90(3), 0.45(4) disulfide photolysis 82K003
CH,CH,S* Benzene 12.78 4.80 Ay = 0.57(6) photolysis of disulfide 82K003
n-Propyl-S* Benzenc 12.78 4.80 Ay = 0.56(4) photolysis of disulfide 82K0O03
Phenyl-S* Benzene 12.61 5.36 Ay = 0.45(4) photolysis of disulfide 83K003
DBNBS—-3,5-dibromo-4-nitrosobenzene sulfonate* .
‘CH; w not given DMSO and base + H,0, 860201
0,7 (? sce 875T01) W(P1.2) 12,63 0.71(2) [2.0066) xanthine oxidase or DMSO, basic 860201
SO,* w 12.9 0.8(2) {2.0063] suffite + Ce(IV) or H,0, 870201
SO,° W/DMSO 1:1 12.6 0.62(2)t  decomposition of DMSO in base 87STO!
Proline
"OH W(CH7.1) 15.8 21.3(2) Au = 17.7, ADP-Fe(11)-H,0, 84FL1.02
Hydroxyproline
"OH W(CH?.1) 15.4 25.6,20.3 Ay = 1.51, ADP-Fe(11)-H,0, 84FLO2
TMPO—-25,5 trimethyl-1-pyrroline-1-oxide
H Benzenc 14.30 20.53 Ay = <1.0, photolysis of n-Bu,SnH 73JA02
F Benzene 11.74 Ax = 1.63(2), Ay = 52.7, silver difluoride 73JA01
tert-BuQ’ Benzene 12.90 Ay = 2.30, DBPO 731A02
CH,C(=0)—0" Benzene 12.71 An = 1.2, 0.7; (C,H,COy), 73JA02
‘O0H_ W(P7.8)/DMF 10/1 15.6 tetramethylammonium superoxide 79F101

*See reference 81KAO!1 for the initial work with this spin trap. In addition, reference 82ETO) provides results from gamma-irradiated amino acids.

tAdditional hyperfine splittings are resolved and assigned.
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APPENDIX—LIST OF ABBREVIATIONS

AA Arachadonic acid GSH
Ac Acetate buffer GS'
AcN Acctonitrile Halothane
Act Acetone HANKS
AcPhHZ 1-acetyl-2-phenylhydrazine HEPES
Acyl radical ‘C(=0)R
AOML Autoxidizing methy! linolcate KHB7.6
B Borate buffer - HP
BLM - Bleomycin HPD
BP* .Benzophenone triplet 15-HPETE
C9.0 Caronate buffer, pH 9.0 HRP
Cit Citrate KRP7.4
CH Bicarbonate buffer L
C/M 2:1 Chloroform and methanol in 2:1 ratio, Folch LO
extraction. Typically the chloroform layer is LOO
examined in the ESR for any spin adduct LPC
signals. M
CPE Controlled potential electrolysis MC
CPZ Chlorpromazine MeOH
CPZ-SO Chlorpromazine sulfoxide ML
D Deuterium or °H MLOOH
D,0 Deuterium oxide MNNG
DBPO Di-tert-butylperoxalate MNP
DDEP 3,5-bis(ethoxycarbonyl)-4-ethyl-2,6- dl- : MNPOL
methyl-1,4-dihydropyridine M.PO
Decarb The carboxyl group of the amino acid is Mpp*
cleaved leaving a carbon-centered radical MS
that is trapped
DMHB Dimethoxyhydrobenzoin or 1-(3,4-dimethox- n-Bu
yphehyl)-2-phenylethanediol n-BuOH
DMPO 5,5-Dimethylpyrrolidine-1-oxide or 5,5-di- ND
methylpyrrolidine-N-oxide
DMPOX §,5-Dimethyl-2-pyrrolidine-1-oxyl, an oxida- NiB
tion product of DMPO P
DMSO Dimethy! sulfoxide
DODAC Dioctadecyldimethyl ammonium chlotide P(7.0)
DOPA 3,5-dihydroxyphenylalanine PAT
DOPBN C-(4-dodecyloxyphenyl)-N-tert-butylnitrone PBN
DTBN Di-tert-buty! nitroxide, a decomposition , PBNOx
product of MNP trapped by MNP
ENDOR Electron Nuclear Double Resonance PDT
EPPS N-2-hydroxyethylpiperazine propane sulfonic PGS
acid PHS
EPR Electron pmmagnetlc resonance PMA
ESR Electron spin resonance POBN
EtOH Ethy! alcohol
Folch Extraction using C/M 2:1. The chloroform PP
layer is then examined in the ESR PQ
G Gauss PrOH
GA . Glacial acetic. acid 2-PrOH
Gly. Glycine PRQ

Glutathione

Glutathiy! frec radical, sulfur-centered
2-bromo,2-chloro, 1,1, 1-trifluorocthanc
Hanks balanced salt solution
N-2-hydoxyethylpiperazine-N'-2-ethanesui-
fonic acid )
Krebs-Henscleit bicarbonate buffer, pH 7.6
Hematoporphyrin )
Hematoporphyrin derivative
15-Hydroperoxy-eicosatraenoic acid
Horseradish peroxidase

Krebs-Ringer phosphate buffer, pH 7.4

* As carbon-centered radical

Lipid oxy radical, an alkoxy radical

Lipid hydroperoxy radical «

Egg lecithin phosphatidylcholine

MOPS buffer, see MS

Methylene chloride

Methy! alcohol

Methyl linoleate

Methyl linoleate hydroperoxide
N-methyl-N'-nitro-N-nitrosoquanidine
2-methyl-2-nitrosopropane = ~NB = N¢B
2-methyl-2-nitroso- 1-propanol
3,3,5,5-Tetramethylpyrroline-N-oxide
1-methyl-4-phenyl pyridinium ion
Morpholinopropane sulphonic acid buffer,
often referred to as MOPS

n-Butyl

n-Butyl alcohol

Nitrosodurene, 2,3,5,6-tetramethynitroso-
benzene .
MNP

Promazyl radical, i.e. 10-{3-(dimethyla-
mino)-propyl]- 10H-phenothiazin-2-yl
Phosphate buffer, pH 7.0

-Phenylazotriphenylmethane

alpha-phenyl-N-zert-butyl nitrone

Benzoyl tert-butyl nitroxide, and oxidation
product of PBN

Phenyldiazonium tetrafluoroborate
Prostaglandin synthetase

Prostaglandin H Synthase

Phorbol myristate acetate
a-(4-pyridyl-1-oxide) N-tert-butyl nitrone =
4-POBN

Pyrophosphate’ buffer

Paraquat (methy! viologen)

Propanol .

Isopropy! alcohol

Primaguine



RO’
RPMI
RSV
RSVM
TAR
TBA
TBABBu,
TBAP
t-BB
TBHN
t-BuOH
TMAS

Spin adduct parameters

An alkoxy radical

RPMI cell medium

Ram seminal vesicals

Ram seminal vesical microsomes
Sodium tartrate. buffer
tetra-n-butylammonium
tetra-n-butyl ammonium tetra-n-butylboride
tetra-n-butyl ammonium perchlorate
tert-Butylbenzenc
Di-tert-butylhyponitrite

tert-butyl alcohol
Tetramethylammonijum superoxide

TME
T™™PO
t-NB
TPPS
TR

T

ti

. w
W(10)
W(P7.4)
X.0.

303

Tetramethyl ethylene
2,5,5-trimethylpyrroline-1-oxide
tert-nitrosobutane = MNP
Tetraphenylporphyrin sulfonate
TRIS buffer

Tesla

First order half-life of the spin adduct
Water

Water at pH 10

Water, phosphate buffer, pH 7.4
Xanthine oxidase



