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Direct methanol synthesis by catalytic hydrogenation of carbon dioxide
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In order to develop direct methanol synthesis by CO2 hydrogenation using
homogeneous catalysts, we focused on fundamental catalytic processes of (1) C02 reduction leading to
formic acids and (2) the following hydrogenative transformation into methanol.

In relation to the former step, we found the copper-catalyzed hydrogenation of carbon dioxide in the
presence of strong amidine bases to give formic acid salts. Specifically,
1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) proved to be highly effective as a base additive. A novel
complex derived from Cul and DBU equally promoted the hydrogenation, indicating that it has a dual role
to stabilize the Cu catalyst under the reaction conditions as well as to trap formic acid.

Moreover, PNP-pincer Ru complexes could serve as effective catalysts for CO2 hydrogenation on the amine
polymers. Methanol was catalytically formed in the process involving the N-formylation of protic amino
group and the subsequent hydrogenation.
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