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C—H activation is a powerful tool as it is a highly atom-economical process that can be
conducted under mild reaction conditions. In particular, the development of C(sp®)-H
carboxylation is highly challenging because C(sp®)—H bonds are significantly stable compared
to other hybridized C—H bonds and CO; is also chemically stable. In this study, we designed
the carboxylation of a palladacycle(Il) generated via C(sp®)—H cleavage based on quantum
chemical calculations using AFIR method ! to accelerate the development of such a reaction.

Firstly, we calculated carboxylation pathways of the following two palladium species. One
is a palladacycle(Il) generated from dimeric palladium complex in the presence of PPhs, and
the other is a palladacycle(l) intermediate formed via one-electron reduction. We then found
that the carboxylation could proceed only from the palladacycle(I). Based on those
computational results, we examined carboxylations with CO, using PPh; as a ligand
experimentally under thermal, photochemical, and electrochemical reduction conditions, and
we achieved the desired reaction under these three conditions. After ligand screening, we
improved the yield up to 90% with dppe as a ligand in the presence of [Ir(ppy).(dtbpy)]PFs as
a photoredox catalyst under blue LED irradiation.”
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