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Design _and development of the reactions using organocatalyst by computational
screening
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The transition state with anti-open type conformation of a chiral amine-urea
catalyst was found to be favored for highly enantioselective cycloaddition reactions between
aromatic nitrile oxides and 2-hydroxystyrene derivatives by DFT calculations. This methodology could
be applicable to cycloadditions of in situ generated aliphatic nitrile oxides, cyclic nitrone, C,
N-diaryl nitrone, and N,N' -cyclic azomethine imines with 2-hydroxy-3-methoxystyrene in the presence
of a chiral amine-urea derived from quinine with high to good enantioselectivities.
In the carbon dioxide fixation using epoxides catalyzed by tetraarylphosphonium salts (TAPS) as an
organocatalyst, intriguing substituent effects of TAPS were observed, in which electron-donating
methoxy groups enhanced their reactivity. In addition, the mechanism was thoroughly investigated by
undertaking theoretical studies, suggesting that the electronic properties of TAPS affect carbon
dioxide insertion into halohydrin intermediates.
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