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The contents of this thesis are summarized as follows:

Chapter 1. Introduction of this thesis.

The precise control of radical reactions has been an attractive topic in the fields of synthetic organic
and polymer chemistry over the past decade. A Lewis acid catalyst is often used as a powerful tool
for controlling their selectivity, etc. For instance, during the radical polymerization of acrylamides
and methacrylamides, a catalytic amount of the Lewis acid, such as the trifluoromethanesulfonate
salts of ytterbium and yttrium [ Yb(OTf); and Y(OTH);3], significantly increased the isotacticity of
the obtained polymer. The asymmetric oxidative coupling reaction of 2-naphthol derivatives with
copper catalysts, which contains a radical coupling process, was then examined in the presence of
the Lewis acid to obtained products with the simultancously controlled cross-coupling and

enantio-selectivities.

Chapter 2. The asymmetric oxidative cross-coupling reaction between two differently
substituted 2-naphthol derivatives with the copper(I)-bisoxazoline catalysts in the presence of
Lewis acid was accomplished. A catalytic amount of the Lewis acid, such as Yb(OTf)s, can
control the oxidative cross-coupling reaction between 2-naphthol and 3-hydroxy-2-naphthoic
acid derivatives with the copper catalyst to selectively produce a € symmetrical BINOL, that
is, the radical coupling reaction is effectively controlled by the Lewis acid catalyst. The yields
of the cross-coupling products, cross-coupling and enantio-selectivities were significantly

affected by the structures of both the copper catalyst and Lewis acid.

Chapter 3. The oxidative coupling copolymerization of two differently substituted
6,6'-dihydroxy-2,2'-binaphthalene derivatives with the binary catalyst system at room
temperature under an O atmosphere proceeded in a highly cross-coupling selective manner

(99%) to produce an alternating-type copolymer. The catalytic asymmetric oxidative coupling

with a high cross-coupling selectivity was also attained during the polymerization of the




unsymmetric 6,6'-bi-2-naphthol derivative using the copper(I)-bisoxazoline catalysts in the
presence of Lewis acid. The cross-coupling selectivity reached 99% when CuCl-(S)Phbox was

used as the catalyst.

Chapter 4. An asymmetric oxidative cross-coupling polymerization of methyl
3,7-dihydroxynaphthalene-2-carboxylate with a binary catalyst system of an achiral or chiral
copper complex and a Lewis acid was investigated. Both the copper and Lewis acid catalysts
significantly affected the catalyst activity, cross-coupling and stereoselectivities during the
polymerization. The polymerization using CuCI-(S)Phbox at room temperature under an O2
atmosphere in the presence of Yb(OTf)3 proceeded with a cross-coupling selectivity of 97%.
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