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Most of natural products and pharmaceuticals are optically active compound. For example, proteins consist of
L-amino acid with some exceptions. In pharmaceutical products, only one of two enantiomers can work as
medicine to give the required pharmacologial activity. Biological activities are originated in the optical activity
of the molecule. Thus, it is so important to develop efficient methodology for the synthesis of optically active
compound. Catalytic asymmetric reaction has been widely studied and applied to prepare these optically active
compounds. Although organo-catalyst which does not contain metal center has attracted attention in recent
years in the area of asymmetric reaction, the majority of the highly effective catalysts have been derived from
transition metal and optically active organic compounds (chiral ligand). However, there are some problems on
such catalysts. Sometimes, it is quite difficult to separate the chiral catalyst from the reaction mixture. Reuse of
the catalysts may also encounter the difficulty. Preparation of these catalysts usually require expensive chiral
compounds and transition metals. Such catalysts should be easily recycled. One of the possible solution to
overcome these problems is the use of insoluble catalysts immobilized on solid phase such as cross-linked
polymer, silica, and zeolite. Insoluble solid-supported catalyst can be reused after its separation from reaction
mixture by simple filtration. Metal free product can be readily obtained by means of the supported catalyst.

On the other hand, various kinds of optically active organic compounds can be used as ligand of chiral catalyst
in asymmetric reaction. Optically active 1,2-diamine and its derivatives have been applied as chiral ligand in
several asymmetric reactions such as asymmetric ring-opening reaction of epoxides, asymmetric Michael
addition, asymmetric Diels-Alder reaction, and asymmetric hydrogenation of aromatic ketones. In the
literatures some attempts to synthesis of solid-supported chiral 1,2-diamine have been reported. They are
mostly supported through amino group. Only a few papers discussed on the preparation of polymer-supported
diamine of primary amino group. Primary amino groups in chiral 1,2-diamine ligand are sometimes very
important structure as efficient chiral metal complex formation.

On the basis of the above discussion, development of cross-linked polymer supported chiral 1,2-diamine which
contains primary amino groups was investigated. Polymer-supported chiral complexes have been also developed
for the asymmetric hydrogenation. The title of the thesis is "Synthesis of Polymer-Supported Chiral 1,2-Diamine
and its Application to Asymmetric Hydrogenation". In this study novel polymer-supported chiral 1,2-diamines
have been prepared by using two different approaches. One is polymerization method and another one is
polymer reaction method. In the case of polymerization method, chiral ligand monomer was copolymerized with
achiral monomers. Polymer reaction method involved the reaction between functional polymers and chiral
ligand compounds. The polymer-supported chiral 1,2-diamines were used as chiral ligand for asymmetric
hydrogenation. Aromatic ketones and ketimines were selected as substrate. Optimization of reaction conditions
and reuse of polymer-supported catalyst were also investigated. In asymmetric hydrogenation of aromatic
ketones, high level of enantioselectivities were obtained by using the polymeric catalyst, which were almost the
same as those obtained from the corresponding low-molecular-weight catalyst in solution system. The
polymer-supported catalyst developed in this study could be reused without any loss of activity and
enantioselectivity at least 16 times. I have then applied the polymer-supported chiral catalyst for the
asymmetric hydrogenation of imines. According to our knowledge, there has been no report on asymmetric
hydrogenation of imines using this type of polymer-supported catalyst. The polymeric catalyst worked well in
the case of imine hydrogenation. The rate of reaction observed in the imine hydrogenation was strongly
dependent on the structure of imine substrate. By using polymer-supported catalyst, asymmetric hydrogenation
of some imine provided the corresponding amine in higher enantioselectivity than that obtained from
low-molecular-weight catalyst. In many examples of asymmetric reaction using polymer-supported chiral
catalyst, lower enantioselectivities compared to those obtained from the low-molecular-weight catalyst have
been observed in the literature. It is one of the distinguished features of the polymeric catalysts developed in
this study that relatively higher enantioselectivities were obtained by using the polymeric catalyst.




