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Artificial Epoxidase Streamlines Meroterpenoid Synthesis
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( Westlake University, Zhejiang Key Laboratory of Precise Synthesis of Functional Molecules, Hangzhou 310030, Zhejiang, China)

Abstract: Asymmetric epoxidation of alkenes is an important transformation for constructing chiral oxygenated
motifs and has been widely applied in the synthesis of complex natural products and pharmaceuticals. Although small-
molecule catalysts have enabled highly efficient asymmetric epoxidation of diverse alkenes, simultaneous control over
site- and stereoselectivity remains challenging. Recently, the groups led by LI Jian at Shanghai Jiao Tong University
and ZHANG Weidong at the Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences,
engineered P450,, into a highly regio- and enantioselective artificial epoxidase, EPO6. The evolved enzyme
selectively epoxidizes the internal C6=C7 alkene of farnesol and enables decagram-scale preparation of the

corresponding chiral epoxide. By integrating this biocatalytic transformation with chemical reactions, the authors
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substantially streamlined the synthesis of a number of terpenoid natural products. This work illustrates that engineered
enzymes can provide transformations with selectivity profiles complementary to those of small-molecule catalysts,
thereby creating unconventional retrosynthetic disconnections and expanding the design space for complex-molecule
synthesis. This article discusses the development of the artificial epoxidase and its application in natural product

synthesis, with particular emphasis on how enzyme-mediated molecular recognition can overcome site-selectivity

limitations encountered in conventional chemical catalysis.
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