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An organocatalytic ionic liquid - carbon-dioxid reduction?

Recently, we have shown that with basic anions (such as acetate) imidazolium salts can be deprotonated in the gaseous phase, thus, a carbene and the corresponding acid can formed. The aim of the present work is to see if the carbene concentration within 1-ethyl-3-methylimidazolium acetate (EMIM-Ac) ionic liquid is high enough to act as a catalyst e.g. in the benzoin condensation, potentially uniting the ﬁeld of organocatalysis and ionic liquids.
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Thus, benzaldehyde was stirred in EMIM-Ac under argon at 60 C for six hours, and benzoin could be isolated in good yields (67%) after workup. However, under air or carbon dioxide atmosphere other reactions have also been observed (Scheme),yielding the same oxidized products in both cases. The formation of the products benzoic acid, benzil, and 2-oxo-1,2-diphenylethyl benzoate can be rationalized according to the mechanism depicted in scheme. This mechanism also involves a hydroacylation step, which could be reproduced by the reaction of benzil and benzaldehyde catalyzed also by EMIM-Ac in the process carbon dioxide has been suggested as oxidant, beyond the synthetic applicability of these reactions, their importance in environmental chemistry should also be emphasized.
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