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The metal/NH bifunctional effect in group 8 and 9 metal complexes bearing chelate protic amine ligands has
been realized to promote a smooth H/H™ delivery from alcohols and carbonyl compounds via interconversion
between amido and hydrido(amine) complexes. In particular, the C—N chelating amine complexes derived
from protic benzylic amines exhibited excellent catalytic performance in the transfer hydrogenation of ketones
using 2-propanol.

In Chapter 1, the background of the study was summarized and the research purpose was addressed.

In Chapter 2, the combined catalyst system of the C—N chelating amidoiridium and rhodium complexes with
an immobilized enzyme, Candida Antarctica lipase B, was found to provide chiral acetates from racemic
secondary alcohols via dynamic kinetic resolution (DKR) under mild and base-free conditions. Among the
C-N chelating family the amidoiridium complex derived from cumylamine proved to be the most effective for
the DKR.

In Chapter 3, a series of new C—N chelating chiral amine complexes of iridium were synthesized and applied
to the catalytic asymmetric transfer hydrogenation of acetophenone in 2-propanol. Several mono- and
dinuclear amido complexes were successfully prepared by cyclometallation of optically active benzylamines
and subsequent dehydrochlorination. Although treatment of mononuclear complexes with 2-propanol afforded
a diastereomeric mixture of the hydrido(amine) complexes having differnet central chiralities at the metal
center, a dinuclear amidoiridium complex derived from (S,S)-2,3-diphenylpiperazine was accessible as a single
diastereomer that is responsible for enhancement of enantioselectivity up to 86% in the transfer hydrogenation.

In Chapter 4, the hydrogenation catalyzed the C—N chelating amine complexes was investigated. The C—N
chelating cationic complexes promoted the heterolytic cleavage of molecular hydrogen in the presence of base
to generate the hydrido(amine) complexes. The cationic rhodium complexes catalyzed hydrogenation of
nitriles in the presence of a silver salt to afford secondary amines selectively under mild conditions.

In Chapter 5, catalytic transfer hydrogenation of carbon dioxide and bicarbonate with 2-propanol is described.
The reduction system with the C—N chelating amine complexes of iridium under mild conditions (80 °C, 1 atm
of COy). Isotope labeling experiments using '>C as well as the reactions under argon indicated that

bicarbonate rather than carbon dioxide was reduced in this reaction.

In Chapter 6, the results were summarized.
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