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Photocatalytic B-Carboxylation of o, B-Unsaturated Ketones with CO, (Institute for Molecular
Science, *The Graduate University for Advanced Studies) O Shintaro Okumura'~, Kaoru Torii',
Yasuhiro Uozumi'*

Beta functionalization of o, B-unsaturated carbonyl compounds is one of the most
fundamental reactions in organic chemistry. However, compared to the remarkable
development of nucleophilic B-addition reaction, the so-called Michael addition, only a few
methods have been reported for electrophilic -functionalization, or umpoled Michael addition,
of a, B-unsaturated ketones. Here we report that o, f-unsaturated ketones reacted with carbon
dioxide under photocatalytic conditions to give the corresponding fy-keto acids, via
homoenolate anion equivalents generated in situ. Thus, benzalacetone 1 reacted with carbon
dioxide as an electrophile at -40 °C in the presence of Ir photoredox catalyst
Ir(ppy)2(dtbbpy)PFs and benzimidazoline reductant DMBI-OMe under visible light irradiation
to give the y-keto acid 2 in 78% yield (eq. 1).
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