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Sustainable Asymmetric Synthesis: Collaboration of Enzymes and Metal Catalysts
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Enzymes are environmentally friendly and renewable catalysts because they
come from nature through fermentation and return to nature through biodegradation. However, the use
of enzymes in organic synthesis has been limited. In this study, we have invented the catalytic
synthesis methods for some kinds of optically pure low-molecular-weight compounds by utilizing the
characteristic properties of natural lipases in combination with artificial metal catalysts. The
research results include the asymmetric syntheses of optically pure compounds such as tertiary
alcohols, multi-substituted polycyclic aliphatic molecules, and chiral biaryl compounds, which are
important core frameworks of medical drugs and agrochemicals. In addition, the enantioselective
synthesis of both enantiomers was achieved using natural lipase.
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