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We reported the chemoselective hydrogenolysis of ureas, which are notoriously challenging to
catalytically hydrogenate,' to formamides and amines using Ir complex 1 with phosphine-pyrrolido
bidentate ligand.? The unique feature of this catalytic hydrogenolysis is the formation of formamide,
which is generally more reactive than ureas, as product. In this study, we aimed to elucidate the
reaction mechanism of the hydrogenolysis, including the origin of its unique chemoselectivity, and
to improve the catalytic efficiency. To this end, we synthesized the corresponding cationic complex
2 and neutral Ir complexes with N,P-bidentate ligands with different nitrogen coordination sites. In
hydrogenolysis of 1,3-diphenylurea, the cationic complex 2 showed low catalytic activity and
chemoselectivity. When the pyrrolido moiety was replaced by benzimidazole (3), catalytic activity
and chemoselectivity were comparable to complex 1.
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Scheme 1. Ligand effects on Ir-catalyzed hydrogenolysis of urea to formamide and amine
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