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A Novel Type of Hydride-Transfer Photocatalysts
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Two ruthenium pyridine complexes [Ru(tpy) (bpy) (py) 1% (tpy = 2,2":6",2” -terpyridine, bpy = 2,2 -
bipyridine, py = pyridine) and [Ru(bpy)z(py)2]* photocatalyzed the regiocontrolled reduction of 1-
benzyl-3-carbamoyl-pyridinium cation to the dihydro form (BNAH) with no formation of half-reduced
dimers, and BNAH was not consumed even after long-period irradiation. The regioselectivity of
BNAH formed could be controlled by selecting the ligands of the photocatalysts. The novel type of
photocatalysis proceeds through the prior photosubstitution of a py ligand of the Ru complexes and
the subsequent photoformation of [Ru(tpy) (bpy) H]* or [Ru (bpy)2(py) H]".
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Scheme 1 Reduction of an NADP model compound BNA*.
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Table 1 Photocatalytic reduction of BNA* by 2.

[Ru(4,4'-X,bpy)(py)2l**
1,4-BNAH selectivity? / %

X
CF,4 100
H 93
Me 79
MeO 55

2 100 x [1,4-BNAH}/([1,4-BNAH]+[1,6-BNAH]), after 2 h irradiation.
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Scheme 3 Mechanism for reduction of BNA* using 1 as photocatalyst.
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