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Development of Novel Synthetic Reactions and Functional Molecules Tetsutaro Hattori

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 Heterocumulenes by Lewis Acids and Their Fixation to Aromatic Hydrocarbons : We

recently found that aromatic hydrocarbons are efficiently carboxylated with CO2 in the presence of

AIX3 and an excess of TMSCI. The efficiency has been improved by optimizing the silylating agent.

2. Development of Solvent-Free CIAT : The method to obtain an optically active compound from a

racemic or diastereomeric mixture by selective crystallization of one isomer and simultaneous

isomerization of the other is called Crystallization-Induced Asymmetric Transformation (CIAT).

We have succeeded in extending the method to solvent-free conditions.

3. Development of Thiacalixarene- and Sulfur-Bridged Oligophenol-Based Functional Molecules : To

acquire novel functions of thiacalix[4]arene-based molecular hosts, as well as to gain insight into the

molecular mechanisms for realizing the functions, we have studied on the conformational behaviors

of its oxidized derivatives, transformation of the hydroxy groups into amino and iodo-functions, and

so on. Functions of novel sulfur-bridged oligophenol-based molecules have also been investigated.
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Addition effect of R3SiCl in the Lewis acid-mediated

carboxylation of aromatic hydrocarbons with CO,
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Facile synthesis of monoaminocalix[4]arenes via the
Ulimann coupling reaction

Entry  R;3SiCl Yield / %?
1 none 10
2 Me;SiCl 21
3 ‘BuMe,SiCl 30
4 iPr;SiCl 40
5 PhMe,SiCl 48
6 Ph,MeSiCl 64

AToluene was used as a solvent. Yield
is based on the quantity of AIBr;

X-Ray structure of the dinuclear dichloro-
palladium complex of a sulfur-bridged
diphosphine
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