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Cyclic secondary amines have received significant interests in drug discovery programs. In this research project,
development of new multiboron catalysts for kinetic resolution of racemic amines was pursued. The proposal relied on the
previously identified multiboron B;NO, heterocycle, an efficient catalyst for direct amidation between broad range of
carboxylic acids and amines. The proposed transition state for the C—N bond formation in the amidation suggested that the
introduction of a chiral scaffold around the bottom boron atom would be effective to transfer the chiral information into
substrate sets. Despite many attempts, no meaningful enantioinduction was observed. These unexpected results guided the
project direction to obtaining mechanistic insights useful for designing a better asymmetric catalyst. Combined
experimental and computational studies revealed that i) turnover limiting step in the catalytic cycle differs depending on
the structure of catalysts, and ii) weak interaction between carboxylic acids and catalyst plays a key role in accelerating the
reaction rate. The obtained mechanistic clues will lead to new chiral catalysts suitable for kinetic resolution of cyclic
secondary amines.




