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Photocatalytic substrate oxidation with a heteroaromatic ligand bound to a ruthenium complex
using dioxygen as a terminal oxidant ('Graduate School of Pure and Applied Sciences,
University of Tsukuba,) O Taichiro Nishi,! Tomoya Ishizuka,! Nanase Namura,' Takahiko
Kojima'

Reactions using dioxygen (O:) as a terminal oxidant have attracted attention because of their
small burden on the environment. However, selective oxidation using O, is usually difficult
due to the formation of free radicals. In this study, we have developed photocatalytic substrate
oxidation using O» as a terminal oxidant without its reductive activation. A Ru complex (1)
bearing a pyrazine moiety as the active site in a heteroaromatic ligand was employed as a photo-
catalyst for substrate oxidation under visible-light irradiation. Upon photoexcitation, complex
1 was converted to the corresponding dihydro-intermediate (2), in which the pyrazine moiety
of the ligand received two electrons and two protons from a substrate. The intermediate 2 was
facilely oxidized by O, to complete the catalytic cycle (Fig. 1). In consequence, a 2e"-oxidation
product of a substrate and H,O, derived from O, were obtained. In the oxidation of benzyl
alcohol to benzaldehyde, TON = 240 was achieved in 10 h of reaction time and oxygen-derived
H,O, was generated. The absence of ring-opening products in the oxidation of cyclobutanol
suggests that the catalytic reaction proceeds through formal hydride transfer.
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