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In this research project, we focused on molecular catalysts that reversibly
isomerize by light and heat toward a multi-stimuli-responsive and flexible artificial
photosynthesis. In the first year and the second year, the structural factors on photo- and
thermal-isomerization were synthetically clarified. In the third year, an asymmetric ruthenium
complex bearing ethoxy substituent near metal center was synthesized and fully characterized. The
ruthenium complex displayed photoisomerization and thermal-back isomerization reactions. The
turnover frequency of water oxidation differed four times between the two isomers . Light
irradiation to an aqueous solution of the ruthenium complex resulted in the increase of catalytic
activity due to the photoisomerization, while heating of the light-irradiated solution resulted
recovery of the original catalytic activity. We, thus, achieved control of water oxidation

catalytic activity by external stimulation.
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