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Research Progress of Peroxygenase-Catalyzed Reactions Driven by
in-situ Generation of H20>
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Abstract Selective catalytic oxygen functionalization reactions of C—H bonds are a very challenging class of reactions in
organic chemistry. Compared with tranditional metal complex catalysts, enzymes exhibit certain advantages in terms of
selectivity and activity. Amongest them, peroxygenases are able to catalyze the oxidative functionalization of C—H bonds by
direct use of H20: as a co-substrate. Peroxygenases combine the catalytic versatility of P450 monooxygenases without relying
on coenzymes and their regenerative systems for cofactors. Therefore, peroxygenases have attracted considerable attention in
organic synthesis. However, a bottleneck in the practical application of peroxygenase is that, like all heme-dependent enzymes,
peroxygenase is sensitive to H2O2, and higher concentration of H20: in the reaction system will cause oxidative decomposition
of ferrous heme, resulting in the enzyme inactivation. To overcome this, regulating the concentration of H20: in the reaction is
particularly important for the efficient use of peroxygenase. This paper outlines a variety of methods used for in situ generation
of H20> to drive peroxygenases reported in recent years. The pros and cons of biocatalysis, photocatalysis and electrocatalysis
used for high atom-efficient H2O> generation are comprehensively analyzed. This review paper is expected to provide a
reference for promoting the application of peroxygenases in organic synthesis.

Keywords peroxygenase; H2Oz in situ generation; C—H bond oxyfunctionalization; biocatalysis; organic synthesis
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Figure 1 P450 monooxygenase (a) and peroxygenase (b) cata-
lyzed C—H bond oxyfunctionalization reactions
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Figure 3 Peroxygenase-catalyzed selective oxyfunctionaliza-
tion reactions driven by enzymatic in situ H2O2 generation
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Table 1 Comparison of in situ H202 generation used for driving peroxygenase
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Figure 5 rdaeUPO-catalyzed hydroxylation of ethylbenzene
driven by H20: in situ generated via the combination of FDH,
YqjM and NADH
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Figure 8 2LPS reaction system used for in situ generation of
H202 and promoting CPO-catalyzed sulfoxidation reaction
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Figure 9 r4aeUPO-catalyzed hydroxylation reactions driving
by Au-TiOz as photocatalyst for in situ H2O2 generation
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Figure 13 CPO-catalyzed selective oxidation reactions driven
by H20: in situ generated in scCO2/H20 biphasic medium
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