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il H B3 DCSQ 3 #Y2E Fenton N, 7=
A B SCEEE DCBQ A 5. ik, FRATHEH T DCBQ A
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A, 12,5 Z98-1,4- KR CEING P 003 ERHE &
— R mr R 312 [ —TR A 38 0 il = 4 -
LA-ZR IR CHEIn & 1) 3 PRURRAE 2 — AT LG m/z
302 By AR R AN, (B HA g AR (T 2,3 5,
UG- FTU-1,4 ZRER)HIBEA TE 2L DMPO il
aY.

4 HO MY DMPO-157 WA i TR

mn_EFrR, 4 ~BuOOH #% H,0, BARH;, LAt
3 [ A ¥ DMPO-157 &Y. Paanid ik, iAz]
DMPO-157 & AR R ZoRIE T Hy0, N
S UFIZAEN R AR 92, #4177 DCBQ 5%-17 Frichy
H,0,([7O]-H,0) FIRFRIT A Hy0, S B X BRI .
ZE R, H-17 FRICH) H,0, 5 RKARICHY Hy0, ML,
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Detection and identification of a novel carbon-centered quinone ketoxy
radical

ZHU BenZhan, XIA HaiYing, QIN Hao, SHAN GuoQiang, HUANG ChunHua, REN FuRong,
SHAO lJie & QU Na

State Key Laboratory of Environmental Chemistry and Eco-toxocology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China

We have shown recently that halogenated quinones could enhance the decomposition of hydroperoxides and formation of
alkoxyl/hydroxyl radicals through a metal-independent nucleophilic substitution coupled with hemolytic decomposition mechanism.
However, neither the proposed quinone enoxy radical intermediate, nor the major reaction products were unambiguously identified. In
the present study, one of the major reaction products between 2,5-dichloro-1,4-benzoquinone (DCBQ) and #-butylhydroperoxide
(+-BuOOH) was isolated and purified by semipreparative HPLC, and identified as 2-hydroxy-3-z-butoxy-5-chloro-1,4-
benzoquinone [CBQ(OH)-O-z-Bu], which is the rearranged isomer of the postulated quinone-peroxide reaction intermediate. The
formation of CBQ(OH)-O-#-Bu was found to be inhibited by the spin trapping agent 5,5-dimethyl-1-pyrroline N-oxide (DMPO), and
concurrently, a new DMPO adduct with 1-chlorine isotope peak clusters at m/z 268 was observed. Further ESR spin trapping, 'H NMR
and HPLC/Fourier transform ion cyclotron resonance (FTICR) mass spectrometric studies with O-17-labeled and unlabeled H,O,
strongly suggest that the radical trapped by DMPO is a carbon-centered quinone ketoxy radical, which is the spin isomer of the
proposed oxygen-centered quinone enoxy radical. This study represents the first detection and identification of an unusual
carbon-centered quinone ketoxy radical, which provides direct experimental evidence to further support and expand our previously
proposed mechanism for metal-independent decomposition of hydroperoxides by halogenated quinones.

carbon-centered quinone ketoxy radical, spin isomerization, keto-enol tautomerization
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