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The contents of this thesis are summarized as follows:

Chaper 1. Novel dinuclear-type copper(ll) catalysts for the oxidative coupling polymerization
of 2,3-dihydroxynaphthalene were developed. The catalyst activity was significantly
influenced by the structures of the tetraamine ligand, the monomer, and the counter anion of
the copper(Il) salt. Further design of the ligand structure should provide a catalyst system able
to significantly control the stereochemistry and produce a polymer with novel functions.
Chaper 2. The oxidative coupling polymerization of the optically active quaternaphthyl
derivatives with the chiral copper(l}-bisoxazoline (CuCl-(S)Phbox) catalyst prodﬁced a
polybinaphthol derivatives with a stereochemistry of up to 88% ee. The coupling reaction
proceeded in a ligand controlled fashion, and this polymerization system should be valuable
for producing a controlled polybinaphthol skeleton.

Chapter 3. Novel oxovanadium(IV)-bisoxazoline catalysts for the asymmetric oxidative
coupling polymerization of 2,3-dihydroxynaphthalene were developed. The enantioselectivity
in oxidative coupling polymerization of an achiral monomer attained for this catalyst was
much higher than those observed for any other previously reported catalysts. In addition, the
present V(IV) catalyst is easy to handle, in wﬁich thé vanadyl salt and bisoxazoline are mixed
just before polymerization, and has never been known as an asymmetric catalyst for organic

synthetic reactions.




Chapter 4. Novel VO(stearate),-L(or D)YTAM (M = Na, Li) catalysts for the AOCP were
developed. The polymerization proceeded under mild conditions, and the obtained polymer
showed the highest stereoselectivity among the polymers obtained using the previously
reported CuCl- or VOSO4-bisoxazoline catalyst system. The catalyst activity and stereocontrol
ability were significantly affected by the monomer and catalyst structures, and the reaction
conditions. It is noteworthy that this catalyst system does not only possess novelty, but also
cheapness and convenience, that is, the catalyst can be simply prepared by mixing
VO(stearate), with the tartaric acid salt without isolation just before the polymerization.
Chapter 5. A novel catalyst system for the oxidative coupling polymerization, the cobalt-salen
complexes, was developed. The enantioselectivity during the polymerization with the chiral
salen complexes was sigunificantly affected by the siructure of the monomer and
polymerization conditions, such as the polymerization time, and the result nearly reached that
for the previously reported VOSO4-Phbox catalyst, as well as the CuCl-Phbox system.

Chapter 6. The OCP with Mn(acac),-ethylencdiamine catalyst systems, that regioselectively
produces a polymer with the poly(m-phenylene) backbone, was developed. The catalytic
activity and regioselectivity during the polymerization were significantly affected by the
monomer and catalyst structures, and polymerization conditions. Especially, the
Mn(acac);-DEEDA catalyst showed a high regiocontrol ability. The catalyst can be readily and

simply prepared by mixing of the commercially available Mn(acac), and DEEDA.
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