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In order to develop novel organic molecular catalyst that adjusts the redox
ability by changing the molecular three-dimensional structure, understanding the spatial structure
of naphthalene diketone compounds and diol compounds, and investigation of the reduction-oxidation
reaction behavior of the diketone-diol pairs have carried out. First, various diketone compounds
were synthesized, and the correlation between molecular modification and changes in the steric
environment near the carbonyl groups was derived from the various conformations in the crystal.
Furthermore, the diol compounds are stabilized in solution by adopting a conformation that
accumulates intramolecular hydrogen bonds. Next, the reaction behavior analysis has revealed the
correlation between spatial organization and reactivity, i.e. the closely flexible carbonyl
configuration of the diketone compound is linked to the ease of reduction, and the increased strain
of the diol is linked to the ease of oxidation.
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