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Development of Metal Complexes with High Catalytic Efficiency Using Unique
Ligand Effects

Ohkuma, Takeshi
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1) A novel chiral Ru catalyst precisely controlled chemoselectivity in the
asymmetric hydrogenation of y - and & -keto esters into the hydroxyl esters (lactones) or diols by
changing the reaction conditions. The enantioselectivity reached 99%. 2) Asymmetric hydrogenation of

aromatic N-benzylimines catalyzed by a Ru complex afforded the chiral amines in up to 95% ee. 3) A
Ru-catalyzed asymmetric isomerization of allylic alcohols into the chiral aldehydes achieved
turnover number (TON) of >1000 and optical yield of >99%. 4) Asymmetric cyanation of alkynyl ketones

and alkynyl imino esters with chiral Ru-Li combined catalysts gave the corresponding cyanated
products in up to 97% ee. The TON of this reaction reached 2000. 5) Newly devised Pd nanoparticles
catalyzed semihydrogenation of alkynes into the (Z)-alkenes in homogeneous phase. The TON of 20,000
and the selectivity of 99% were achieved.
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