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sarsEeg Merging Chemo— and Biocatalysis to Facilitate Syntheses of Complex Natural Products:
Enantioselective Construction of N-Bridged [3.3.1] Ring System in Indole Terpenoids.
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Desymmetrization of a meso-Azabicyclo [2.2.2]octane.
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Monoterpenoid indoles possess diverse and valuable biological activities. However, when we
initiated our research, there were few examples of catalytic asymmetric total synthesis, and
synthetic routes enabling broad derivatization had not been established. Our group has consistently
engaged in developing transition metal-catalyzed reactions and synthetic methods for
pharmacologically active molecules. By designing unique dinuclear rhodium complexes, we
successful ly developed the first amide bond insertion reaction of metal carbene species. Leveraging
this experience, we embarked on synthetic studies of monoterpenoid indoles using the amide insertion
reaction as a key step. We achieved catalytic asymmetric synthesis by applying enzymatic asymmetric
desymmetrization to the symmetric compounds obtained by the amide insertion reaction. Through
comprehensive screening, we identified biocatalysts exhibiting high enantioselectivity, creating
useful chiral building blocks as synthetic intermediates. Subsequently, we synthesized known
synthetic intermediates for over 20 types of monoterpene indole alkaloids through functional group
transformations.
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