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Development of metal-free catalyst for the reduction of simple ketones using
computational chemistry.

Korenaga, Toshinobu
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Interplay-type catalyst development combining computational and experimental
methods was used to achieve metal-free asymmetric FLP-catalyzed asymmetric hydrogenation of simple
ketones. We designed the chiral Lewis bases as the catalysts based on quantum chemical calculations,
and actually synthesized 10 different catalysts and observed their selectivities, but only obtained

results with much lower selectivities than expected. A close examination of the results, both
experimentally and computationally, suggested that the predictions were inaccurate due to a
dissociation between the calculated transition states with solvent effects and the actual transition
state during the actual reaction. The cause of this dissociation was considered to be the influence
of real solvent molecules, which were not taken into account in the calculations. Therefore, we
have started to develop a calculation system that evaluates real solvent molecules.
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