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Asymmetry Synthesis of Chiral Sulfoxide Catalyzed by
Chloroperoxidase
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Abstract Benzyl alkyl sulfide was turned into chiral R-sulfoxide using chloroperoxidase (CPO)-catalyzed
oxidation of (TBHP) based on CPO’s chiral recognization to organic substrate. The yield of aim products
was enhanced by the introduction of polyhydroxy compound and quaternary ammonium salt. The reaction
was mainly controlled by factors such as pH, oxidants, reaction time, molar ratio of oxidant/substrate, and
CPO consumption. The sulfoxide yield and enantiomeric excess (ee) reached 65.5% and 96.3% when poly-
hydroxy compounds (glycerol, PEG400 or PEG600) were introduced into reaction system. The yield and ee
of 78.2%~68.5% and 95.4%~94% were obtained when quaternary ammonium salt (TEABr, TPABr or
TBABr) was introduced. UV-vis and fluorescence spectrum assay indicated that it was easier for CPO to
bind with the substrate because the introduction of above additives would intensify the exposure of heme.
Moreover, it was also favorable for CPO catalytic performance due to the improvement of a-helix structure
of CPO. Compared to those reported methods, the preparation of chiral sulfoxide catalyzed by CPO was
very efficient. CPO consumption was very small which would ensure its potential application in industry.
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Figure 1 Sulfoxidation of benzyl alkyl sulfide catalyzed by

CPO
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Figure 2 Mass spectrum of the product from sulfoxidation
catalyzed by CPO
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Figure 3 HPLC spectrum of the product from sulfoxidation
catalyzed by CPO
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Table 1 The influence of oxidants on sulfoxide reaction

AL B /mmol pH CPO/umol #{bZE 772/% ee/%

TBHP 8 5 0.5 >98% 573 91.7
H,O, 8 5 0.15 >98% 49.5 90.2

222 BAE

R-FNIHEHIL AR B E CPO 5 1 19 in 32
PE(E 4A), JiA RS CPO [HEIEF] 0.15 pmol K5
FH LSRRk 3] 57.3%, 2 JE 4k 839 in CPO [ H &
I, RHEEFT RO ARG TR, LR85 I8 RN
M2, fAlmgH e 0.15 pmol.
223 %tk pH
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Figure 4 Investigation of effects on sulfoxidation catalyzed by CPO. (A) consumption of CPO, (B) pH of buffer, (C) molar ratio of

oxidant/substrate, (D) reaction time
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