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Silver-Catalyzed Asymmetric Aldol Reaction of Isocyanoacetamides with a Prolinol-
Phosphine Chiral Ligand ('Department of Chemistry, Faculty of Science, Hokkaido University,
*WPI-ICReDD) OSatoshi Sakai,' Koji Imai,' Akane Fujioka,! Kosuke Higashida,"? Yohei
Shimizu,"* Masaya Sawamura'-

The recent advancement of quantum calculations has allowed detailed understanding of
catalytic reaction mechanisms. However, it is still difficult to improve the performance of
catalysts based on the results of computational analysis. We reported that silver-catalyzed
asymmetric aldol reaction of an isocyanoacetamide' with our original chiral prolinol-phosphine
ligand? occurred in good stereoselectivity.’ The NCI plot analysis of the transition state
suggested a weak non-classical hydrogen bond between C(sp®)-H at the 4-position of the
pyrrolidine ring and the carbonyl oxygen of the amide. Therefore, ligands with an OH or an
NH group as a strong hydrogen bond donor at the same position were newly synthesized. The
new ligands outperformed previous ones, affording the products in excellent stereoselectivity.
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