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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 improvement of existing
synthetic methods. Design and synthesis of high-performance functional molecules have also been studied.

1. Activation of CO, and Its Fixation to Aromatic compounds: Recently, we have reported that aromatic hydrocarbons are

efficiently carboxylated with CO, by the combined use of AlX; and R,SiX. We have examined the reaction mechanism and

found that CO, is activated by R,Si".

2. Molecular Mechanisms of the Dielectrically Controlled Optical Resolution (DCR): We have succeeded in switching the
diastereomer preferentially deposited in the crystallization of a 1:1 diastereomeric mixture of (S)-1-phenylethylamides of
(aRS)-1,1"-binaphtalene-2,2'-dicarboxylic acid by the dielectric property of solvent and proposed the feasible molecular
mechanisms of DCR with the intention of widening its applicability.

3. Development of Calixarene-Based Functional Molecules: To acquire novel functions of calix[4]arene-based molecular
hosts, we have developed the first practical method for preparing monoamino- and 1,3-diaminocalix[4]arenes via an

Ullmann-type condensation.
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Feasible reaction mechanisms of AlX4/R;SiX-mediated carboxylatione
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‘ Ullmann Condensation I

TfoH OHOTf BnNH; or TsNH; HZNHOOHNHgorOH
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Synthesis of mono- and 1,3-diaminocalix[4]arenes via Ullmann
condensation
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(R,.5)-1 (5,.5)-1-solvent
(solvent = acetone, CH,CI,)

Assembly of diastereomers: a) In a solvent with a low dielectric constant, b) in a solvent with a high dielectric constant.
> (S,,S)-molecule (compound 1), C> (R,,S)-molecule, O solvent molecule with a low dielectric constant, © solvent
molecule with a highlow dielectric constant, © acetone or dichloromethane, @ @@ hydrogen bond.
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