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Chemoselective Hydrogenolysis of Urethanes to Formamides and Alcohols by Ir Catalyst
(! Fac. of Eng., The University of Tokyo, *Grad. Sch. of Eng., The University of Tokyo)
OYuto Yamada,' Takanori Iwasaki,” Kyoko Nozaki’

Hydrogenation of carbonyl compounds is an important reaction, but there are limited reports
on the catalytic hydrogenolysis of urethanes due to their low reactivity.! In these reports,
formamides or formic acid esters, which are considered as intermediates, are more reactive
than urethanes, and thus the hydrogenation of these intermediates also proceeds, yielding amine,
methanol, and alcohol. We found that the Ir complex with a phosphine-benzimidazole ligand?
catalyzed the selective hydrogenolysis of the C-O bond in urethanes to afford formamides and
alcohols in a regioselective manner (Scheme 1). In addition, the Ir catalyst exhibited a unique
chemoselectivity to hydrogenate urethanes over amides and esters.

Furthermore, application of this catalytic system to the hydrogenolysis of polyurethane resin
selectively yields diformamide and diol, suggesting the potential of this catalyst for the
chemical recycling of polyurethane resins.
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Scheme 1. Chemoselective hydrogenolysis of urethane to formamide and alcohol
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