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Chiral epoxides are valuable intermediates for the asymmetric synthesis of enantiopure bioactive compounds. Microbial
epoxide hydrolases (EHs) are newly discovered enzymes and versatile biocatalysts for the preparation of chiral
epoxides by enantioselective hydrolysis of cheap and easily available racemic epoxide substrates. EHs are commercially
potential biocatalysts due to their characteristics such as high enantioselectivity, cofactor-independent catalysis, and

easy-to-prepare catalysts. In this paper,

recent progresses in biochemistry and molecular biology of EH and

developments of novel reaction systems are reviewed to evaluate the commercial feasibility of EH-catalyzed hydrolytic

kinetic resolution for the production of chiral epoxides.
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Figure 1. Versatile reactivity of epoxides (2).
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Figure 2. Epoxide hydrolase-catalyzed enantioselective hydrolysis of
racemic styrene oxide for the preparation of chiral styrene oxide.
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Figure 3. Catalytic active site of A. niger EH (17).
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Figure 4. Reaction mechanism of epoxide hydrolase-catalyzed hydrolysis
of epoxide compounds (4).
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Table 1. Comparison of the specific activities and turnover numbers of microbial epoxide hydrolase and (salen) Co(Ill) asymmetric chemocatalyst(38).

Yeast Fungi Bacteria Jacobsen
Catalyst R. toruloides A. niger Rhodococcus sp. Jacobsen catalyst
Mr. 54000 45000 35000 652
Specific activity (U/mg) 172 102 27 0.44
Turnover number {mol/mol - min) 9297 4590 948 0.28
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