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U B Highly Selective Oxidative Cross-Coupling Reactions with Copper(I)-Bisoxazoline Catalysts

The contents of this thesis are summarized as follws:

Chapter 1. The oxidative cross-coupling reaction between two differently substituted
Z—Haph'thol derivatives with the CuCl-(S)-2,2-isopropylidenebis(4-phenyl-2-oxazoline)
[(S)Phbox] catalyst was accomplished. The cross-coupling and enantio-selectivities were
significantly affected by the structures of the 2-naphthol, as well as the catalyst.

Chapter 2. The CuCl-(S)Phbox catalyst is very effective for the oxidative coupling reaction
between two differently substituted 2-naphthols leading to the cross-coupling product with a
high selectivity. In addition, the quaternaphthyl derivatives can be directly prepared from
stoichiometric amounts of the binaphthols and 2-naphthols (1 : 2 in feed) by the double
oxidative cross-coupling reaction. The yields of the cross-coupling products, cross-coupling
selectivity, and stereoselectivity were significantly affected by the structure of the substrates
and copper salts.

Chapter 3. The first catalytic asymmetric oxidative coupling with a high cross-coupling
selectivity was attained during the polymerization of the unsymmetric 6,6'-bi-2-naphthol
derivative using the Cu(I)-bisoxazoline catalysts. The cross-coupling selectivity reached 96%
by using CuCl-(S)Phbox as the catalyst, and the enantio-selectivity of the newly formed
cross-coupling unit was estimated to be 31% ee (S), based on the model coupling reaction
results,

Chapter 4. The oxidative cross-coupling polymerization of various
6,0'-dihydroxy-2,2-bianphtalene derivatives with the CuCl-(S)Phbox catalyst proceeded in a
highly cross-coupling selective manner up to 99%. The polymer containing the cross-coupling
unit showed significantly different FL spectral pattern from that of model compounds.

Chapter 5. The oxidative coupling copolymerization of two differently substituted
6,6'-dihydroxy-2,2-binaphthalene derivatives with the CuCl-(S)Phbox catalyst at room
temperature proceeded in a highly cross-coupling selective manner (93%) to produce an
alternating-type copolymer. The enantioselectivity of the cross-coupling unit was estimated to
be 43% ee (S), based on the result of the model coupling reaction.
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