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Development of novel redox photosensitizer using metal complexes having
tridentate ligands
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In order to add new functions, which cannot be achieved using
most-frequently used [Ru(NN)3]2+, as a photosensitizer, we used [Ru(NNN)2]2+ complexes.
(1) [Ru(NNN)2]2+ complexes exhibited longer-wavelength absorption by S-T transitions and functioned
as a photosensitizer. Under red-light irradiation, 1t photoctalyzed the reduction of CO02 in
combination with the rhenium(l) catalyst. By surveying various substituents on ligands of [Ru(NNN)2]
2+ complexes, we achieved both longer-wavelength absorption (< 720 nm) and longer lifetime in the
excited state (327 ns).
(2) The hybrid photocatalyst consisting of semiconductor photocatalyst and the supramolecular
photocatalyst with [Ru(NNN)2]2+ photosensitizer unit photocatalyzed the reduction of CO2 to HCOOH.
In neutral-basic condition, 1t exhibited better photocatalytic abilities than that having [Ru(NN)3]2
+ photosensitizer unit.
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