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Development of artificial metalloenzymes for stereoselective asymmetric hydrogenation
of an aryl ketone
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Recently, artificial metalloenzymes in which metal complexes are incorporated into
biomolecules have attracted attention as a new approach to organic synthesis. TM1459
protein from Thermotoga maritima has high thermal stability and a metal binding site
consisting of four histidines. In this study, we attempted to create an artificial keton
reductase with high reactivity and high stereoselectivity by mutating three of the four
histidines to alanine at this metal binding site. By combining these mutants with metal
complexes, we screened the asymmetric hydrogenation of ketones and choose several
mutants that showed high selectivity.
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Fig 1. Aryl ketone reduction as a model reaction.
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