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Investigation of ester synthesis via aldehyde oxidation in the
presence of copper as a catalyst

Abstract

This study describes our findings on the performance of a new and inexpensive copper iodide
catalyst under solvent-free and ligand-free conditions for the effective oxidation of aldehydes
and alcohols in the presence of sodium cyanide in air. The corresponding esters were obtained
under ambient pressure, and in the next part of this study, the direct coupling interactions of
aldehydes with thiols for the preparation of copper-catalyzed thioesters under solvent-free
conditions are reported. In this project, we examined the esterification of aldehydes with
alcohols and phenols, which is advantageous both economically and environmentally, due to
the use of copper as a catalyst and oxygen as the oxidant. Replacing aldehydes with aryl
halides and eliminating carbon monoxide from the catalyst system are additional benefits of
the current method. Moreover, the thiocarbonylation interaction of copper-catalyzed
aldehydes in the presence of thiols using air oxygen as the oxidant has been studied, which, to
our knowledge, has not previously been explored with copper catalysts for these
transformations. Research in the field of thioester synthesis through the oxidation of
aldehydes in the presence of copper is of considerable importance. Thioesters are widely used
compounds in the pharmaceutical, fragrance, and industrial chemical sectors. Copper plays a
vital role as a catalyst in these interactions, enabling the improvement and selectivity of the
reactions. By gaining a deeper understanding of oxidation mechanisms and the influence of
copper on them, new and more efficient methods for synthesizing these compounds can be
developed. This research could also contribute to cost reduction and improved safety in
industrial processes. Overall, this type of research leads to the development of greener and
more sustainable technologies in organic chemistry and related industries, which is highly
significant from both economic and environmental perspectives.
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