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0 Summary

Spin trapping involves trapping of reactive free radicals by
an addition reaction to produce more stable radicals, detect-
able by electron spin resonance (ESR) spectroscopy, and
has become a valuable tool in the study of transient free radi-
cals in chemical and biological system. Many investigators
have attempted to enhance spin-trapping efficiencies and/or
stabilities of spin adducts, while further investigations seem
to be necessary to obtain better results. In this review, we
describe a method to increase the stability of spin adducts
by using supramolecular cyclodextrins (CD). CDs are wa-
ter-soluble oligosaccharides which form inclusion complexes
with a large number of organic and inorganic molecules. We
believe free radicals included by CD cavities may be defended
from other reactants that shorten their lifetime. Using alkyl
radicals and sulfite radical anion, we show the application of
CD inclusion to the spin trapping chemistry, specifically, we
have examined the stabilization effect of CD inclusion and
the influence on the spin trapping rates.
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Fig.1 Reaction scheme of spin trapping.
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Fig. 2 (a) ESR spectrum obtained after UV-photolysis. (b) ESR spectrum
after 10 min: [DMPO], = 2.5 x 10 mol dm™.
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Table 1 The rate constants and half-life for the
0000 decay of ethyl- and methyl-DMPO adducts

Adduct ocD 10%k (s7) tiz (s)
DMPO-C2Hs _ 5.68 1200
DMPO-C2Hs B-CD 2.36 3000
DMPO-C2Hs DM-s-CD 8.13 850
DMPO-C2Hs G--CD 3.77 1850
DMPO-CHs _ 6.09 1150
DMPO-CHs B-CD 2.27 3050
DMPO-CHs DM--CD 9.84 700
DMPO-CHs G-p-CD 5.83 1200
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Fig. 4 ESR spectra of DMPO-C,H adduct in the presence of g-CD and
simulated spectra: [DMPO]; =2.5 x 10 mol dm?. [8-CD]; = (a) 0,
(b) 2.5 x 10 mol dm™, (c) 20 x 10~ mol dm.
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Fig. 5 Plots of ESR-spectral intensity against time for DMPO-CH, in g-
CDs: [DMPO]; = 3.0 x 10 mol dm?.
(e ):[CD], =0, (O0): [3-CD], = 15 x 10 mol dm?
CD], =20 x 10 mol dm?,

, (@) [DM-p-
(0): [G-B-CD], = 20 x 10 mol dm*.
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Fig. 6 ESR spectra of DMPO-SO, adduct in the presence of G--CD
and simulated spectra: [DMPO] = 1.79 x 10 mol dm*. [G-B-CD],
=(a) 0,(b) 1.79 x 103, (c) 100 x 10 mol dm.
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Table 2 Hfcc, rate constants and half-life times for the decay reaction of SOs" -adducts

Traps 0O CD ANMT  As/mT Ar/mT 103k (s')  tz (s)
DMPO _ 1.453 1.615 _ 9.5 70
DMPO G-3-CD 1.424 1.552 _ 24 280
PBN _ 1.498 0.197 _ 67.3 10
PBN G-3-CD 1.468 0.237 _ 24.9 24
DEPMPO? 1.358 1.521 5.002 1.89 370
DEPMPO? G-p-CD 1.304 1.304 5.005 0.43 1620
DPPMPO? 1.294  1.497 3.812 0.61 1130
DPPMPO? G--CD 1.280 1.412 3.972 0.30 2310
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Traps kikesn 107Kk Kkikpgn(G-B-CD)®
00000000000000000000000000000 CEN p 0.035 p
000000000200 000000000000000000 DMPO 34 1,09 18
OESROODODOOOOOOOOOOOODODOOOOOOO DEPMPO 50 18 25
000000000000000SOs00PBNOOOOOOO DPPMPO 41 15 49
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. a)dm®*mol™s™.  b) Spin trapping in the

presence of G-f-CD. c) Cited from Ref. 14.

Table 3 Relative spin trapping rates (k/kegn) for ethyl and methyl radicals in the presence of B-CDs

Traps klkegn (Ethyl radical trapping) klkegn (Methyl radical trapping)
- B-CD DM-3-CD  G-B-CD - B-CD DM-B-CD  G-B-CD
DMPO 8.8 5.0 438 5.8 14.7 8.9 8.6 10
2-Ph-DMPO  0.12  0.36 0.42 0.47 0.26 0.48 0.48 0.49
PBN 1 1 1 1 1 1 1 1
4-POBN 4.9 3.3 3.7 4.1 2.9 2.8 3.2 3.8
o«NC}c’:N —T—Hf:Hs a-(4-Pyridyl-1-oxide)-N- ”3°>C\C 2-Phenyl-5,5-Dimethyl-1-
{ &y, Foutylnitrone (4-POBN) HaC Z \© pyrroline N-oxide (2-Ph-DMPO)
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