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Development of conformationally flexible chiral Bipyridine ligand (1): solvent-dependent
reversal of enantioselectivity in asymmetric conjugate addition (Graduate School of Science,
Rikkyo University) OSakino Kazama, Masahiro Yamanaka

Most of privileged chiral ligands have rigid structures, controlling the stereoselectivity by the
steric repulsion with bulky substituents on the ligands. In contrast, we have designed a
conformationally flexible chiral bipyridine ligand (L.1) that can stabilize a desired transition
state by multiple hydrogen-bonding interactions with the substrate. The flexible chiral side
chain could conformationally change in response to reaction conditions such as solvent and
reaction temperature, significantly changing the stereoselectivity. In this study, we realized the
asymmetric Michael reaction of cyclic f-ketoester (1) and nitrostyrene (2) using L1-CuOTf
catalyst with high enantioselectivity. Furthermore, the enantioselectivities were completely
reversed at the high levels depending on solvents. To investigate the stereocontrol mechanism,
circular dichroism measurements and DFT calculations were conducted.
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