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Mechanistic study of photo-hydrocarboxylation of styrenes using H, and CO, ('School of
Science, Tokyo Institute of Technology) OShintaro Nishikawa,' Yushu Jin,' Joaquim Caner,’

Naoyuki Toriumi,' Nobuharu Iwasawa'

We have developed a visible light-induced hydrocarboxylation reaction of styrenes with a
dual catalyst system composed of rhodium(I) and ruthenium(Il) catalysts under a H,/CO>
atmosphere, which is a highly atom-economical hydrocarboxylation without the necessity of
using metallic reductants or electron donors. Here we report the mechanistic study of this
hydrocarboxylation. In this study, we have investigated the reactivities of the postulated
reaction intermediates, i.e. monovalent rhodium hydride, benzyl rhodium, and rhodium
carboxylate complexes, and verified each step of the proposed catalytic cycle could proceed
under appropriate conditions. In this reaction, visible-light irradiation enhances the reactivity
of the benzyl rhodium intermediate towards CO, by energy transfer from the excited ruthenium
sensitizer.
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