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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 improvement of existing synthetic methods. Design and synthesis of high-performance functional

molecules have also been studied.

1. Lewis Acid-Mediated Direct Carboxylation of Aromatic Compounds: We have been developing facile
methods to prepare aromatic carboxylic acids via direct carboxylation with CO, mediated by aluminum-
based Lewis acids. We have found that thiophenes are efficiently carboxylated using EtAICL,

2. Dielectric Control of Lipase-Catalyzed Kinetic Resolution: Enzyme-catalyzed kinetic resolution is one of
the most important industrial methods to prepare enantiopure compounds. We have found that the
enantioselectivities of some kinetic resolution systems are dependent on the dielectric properties of solvents

employed.

3. Development of Calixarene-Based Functional Molecules: To acquire novel functions of calix[4]arene-based
molecularhosts,wehave developed practicalmethodstoprepare 1,3-diamino,-dicarboxy,-bis (diphenylphosphanyl),
and -diphosphono derivatives. The diphosphonic acid exhibited excellent size selectivity towards rare earth
metals in solvent extraction experiments. We have also found that powdery crystals of thiacalix[4]arene
selectively includes an organic compound form a mixture of compounds of similar physical properties and
geometry. The crystals also captured environmentally hazardous halogenated organic compounds from their

saturated water solutions.
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Fig. 1 EtAICl,-mediated carboxylation of thiophenes.
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Fig. 2 Dielectric constant dependence of kinetic resolution
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Fig.3 Extraction of lanthanoid ions by 1,3-diphosphonocalix [4] arene (pH = 1.6).
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Fig.4 Collection of halogenated organic compounds from water by TCA
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