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Development of Novel Synthetic Reactions and Functional Molecules
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Fine synthetic organic chemistry must be adapted to environment. For this purpose, we have been engaged
in the development of synthetic processes based on new reactions and/or methodologies, besides the improve-
ment of existing synthetic methods. Design and synthesis of high-performance functional molecules have also
been studied.

1. Activation of CO; by Lewis Acids and Its Fixation to Aromatic Compounds : We proposed two feasible
reaction mechanisms for the carboxylation of aromatic compounds with CO2 in the presence of Lewis acids :
(1) via the activation of CO, by R3SiX in cooperation with AlX3 to give an active CO, species and (2) via the
in situ alumination of substrates with R,AIX.

2. Control of Chiral Discrimination by the Dielectric Property of Solvent : We have succeeded in controlling
the diastereoselectivity in the optical resolution of 1,1'-binaphthalene-2,2'-dicarboxylic acid via 1-phenylethyl-
amides by the dielectric property of solvent.

3. Racemization and Deracemization of 1,1'-Biphenanthrene Derivatives : In order to reveal the mechanism
of photoracemization of 1,1'-biphenanthrene derivatives such as blestriarene C, the effects of reaction condi-
tions and additives on the racemization rate were investigated in detail.

4. Development of Calixarene-Based Functional Molecules : To acquire novel functions of calix[4]arene-
based molecular hosts, we have developed a practical method for the preparation of 1,3-diamino- and 1,3-(diphe
nylphosphino)calix[4]arenes via the direct replacement of phenolic OH groups and investigated their functions.
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silylformate-type active species arylaluminum intermediate

Two feasible reaction mechanisms for the carboxylation of aromatic compounds with CO, in the presence of Lewis acid
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Photoracemization of Blestriarene C
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X-Ray structure of dinuclear palladium
complex of 1,3- (diphenylphosphino) -
calix[4]arene derivative
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