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Development of hybride catalysts using Coulomb interaction for asymmetric
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Organic cation salts of niobium oxide clusters were synthesized by
exchanging the counter cation of tetrabutylammonium cation, with a chiral cation to control the
reaction field of niobium oxide clusters with a strong basicity. After trying various methods, the
desired chiral cation-niobium oxide cluster catalyst was successfully synthesized by the cation
exchange method. The chirality of the salts and the structure of niobium oxide clusters were
confirmed to be maintained by circular dichroism spectra, infrared absorption spectroscopy, and
X-ray absorption spectroscopy. The synthesized catalysts were used in the reaction, and it was
confirmed that the base catalytic reaction proceeded by the synthesized catalysts.
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