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Development of a domino-type asymmetric synthesis process triggered by
biocatalytic functional group transformations
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3,300,000

The domino-type reactions in which highly reactive intermediates generated
by biocatalysts are converted to optically active products with excellent yields and asymmetric
yields in an asymmetric reaction field formed by amino acid residues of enzymes, were studied.
Specifically, we addressed two issues: remote asymmetric induction triggered by biocatalytic
hydrolysis and domino-type oxidation-asymmetric cyclization triggered by biocatalysts. One
particularly interesting result was the discovery, in the investigation of synthetic studies on
butenolides, that the biocatalytic generation of a highly reactive dienolate of them and subsequent
isomerization with proton transfer proceeded enantioface-selectively at the y -position. Using this
reaction, the synthesis of various optically active butenolides was achieved.
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