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Abstract

The thesis is made of two parts.

The first part is related to the oxidative kinetic resolution of racemic aromatic
alcohols in water with chiral PNNP/Ir catalyst.

Optically active alcohols are important for pharmaceutical and agrochemical
industries. Oxidative kinetic resolution of racemic aromatic alcohols is an attractive
method for the preparation of chiral aromatic alcohols. It’s advocated nowadays that
green chemistry is better to our environment, and water is certainly the most
outstanding solvent. However, most transition metal complex catalysts are sensitive to
water. In this work, we firstly discoved that chiral (S, S)-CsP2(NH),/[IrCI(COD)],
catalyst could efficiently catalyze enantioselective oxidation of racemic aromatic
alcohols in water, and we carefully investigated the factors affecting this reaction such
as reaction temperature, reaction time and additives and so on. The experimental
results indicate that when using water as solvent, the oxidative kinetic resolution of
various racemic aromatic alcohols with chiral PNNP/Ir catalyst proceeded smoothly
with up to 97% ee under mild conditions. Being highly efficient as well as greatly
reducing the need for an organic solvent, this method presents an environmentally
benign process to achieve optically active alcohols.

The second part of this thesis describes the application of chiral Po(NH)4-type
macrocycle ligand in oxidative kinetic resolution of racemic aromatic alcohols. Chiral
cyclic ligand will offer several advantages in catalystic reaction such as rich
coordination chemistry and good selectivity. The chiral P»(NH)s-type macrocycle
ligand which was recently synthesized by our group, is an excellent ligand for
asymmetric transfer hydrogenation and hydrogenation of aromatic ketones. To extend
its applications, this ligand was firstly applied to the oxidative kinetic resolution of
racemic aromatic alcohols in the thesis. Chiral Po(NH)s-type macrocycle ligand was
found to efficiently catalyze enantioselective oxidation of racemic aromatic alcohols.
When the mixed solvent of acetone and toluene was used, oxidative kinetic resolution
of the alcohols proceeded smoothly with excellent enantioselectivity (up to 93% ee).
This work presents the first successful example of chiral P»(NH)4-type macrocycle
ligand and their metal complex catalysts for the oxidative kinetic resolution of

racemic aromatic alcohols.
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