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Abstract

The efficiency of asymmetric catalysis lies on chiral catalysts. Therefore,
developing excellent catalysts with high activity as well as high enantioselectivity has
long been an indispensable part of asymmetric catalysis. In this dissertation, four new
chiral ligands or chiral catalytic systems have been developed and employed in
asymmetric transfer hydrogenation of aromatic ketones.

1. Nitrogen-containing ligands have become very popular in asymmetric transfer
hydrogenation due to the availability of materials and easy synthesis. In this thesis, a
nitrogen-containing chiral ligand (R, R)-C¢Ns was synthesized conveniently from
8-quinolinol. Coordinating with Ru, Rh, or Ir, this tetradentate ligand was used in
asymmetric transfer hydrogenation of aromatic ketones, and exhibited low activity
and enantioselectivity. Adjusting the amounts of base or chiral ligand has little effect,
while lower the substrate-to-catalyst molar ratio (S/C) can largely improve enantio-
selectivity. 68 % ee was obtained using RhH(CO)(PPh;)s/(R, R)-C¢N4 as catalyst
when S/C=10:1.

2. A highly efficient chiral (R, R)-C¢P2(NH),/[IrHCly(cod)], catalytic system was
exploited. The chiral diaminodiphosphine ligand (R, R)-CcP2(NH), with two soft
phosphorus atoms and two hard nitrogen atoms displays distinct coordination
capabilities with different metal centers. The chiral Ir catalytic system generated in
situ from iridium hydride complex [IrHCly(cod)], and chiral diaminodiphosphine
ligand (R, R)-CsP2(NH), was found to be a excellent catalyst for asymmetric transfer
hydrogenation of aromatic ketones. A series of ketones can be hydrogenized with high
conversion and enantioselecticity under mild conditions. More excitingly, optically
active alcohols with up to 99 % ee were obtained even when the substrate-to-catalyst
ratio reached 10000:1 using 1, 1-diphenylacetone as substrate, which dropped a hint
on the industrial application.

3. Chiral carbonyl iron systems have seldom been used in asymmetric transfer
hydrogenation of aromatic ketones. In this work, we synthesized new chiral iron
catalytic systems generated in Situ from different carbonyl iron complexes with chiral
diaminodiphosphine ligands, respectively. These catalytic systems have been used for
the asymmetric transfer hydrogenation of various aromatic ketones. The results

indicated that trinuclear iron complex (R, R)-CsP2(NH),/Fes3(CO),, was the best
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