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Synthesis of f-Hydroxy Acids via the Light-Driven Carboxylation of Epoxides with CO»
(Graduate School of Environment, Life, Natural Science and Technology, Okayama University)
Chihiro Maeda, ORio Tanaka, Ren Kumemoto, Kazuto Takaishi, Tadashi Ema

Recently, the catalytic carboxylation with CO, has emerged as an efficient way to afford
carboxylic acids. Because of the high stability of CO,, however, high temperature and pressure
conditions and the use of the stoichiometric amount of metal reductants were often required to
afford carboxylic acids. On the other hand, light-driven carboxylation allows CO, fixations
under mild reaction conditions.

Many catalytic reactions have been reported to give cyclic carbonates and polycarbonates
from epoxides and CO; and are generally initiated by the ring-opening of the epoxide by a
nucleophile. On the other hand, we herein performed a photocatalytic synthesis of f-hydroxy
acids via the light-driven ring-opening carboxylation of epoxides with COx.

The reaction of 2-naphthyloxirane with CO; in the presence of 4DPAIPN, DIPEA, and
Cs2CO3 in DMF under LED irradiation afforded the corresponding f-hydroxy acids in 61%
yield. This reaction condition was also applicable to phenyloxiranes and oxetanes with
electron-withdrawing groups, and various S-hydroxy acids and y-hydroxy acids were obtained.
Keywords : Carbon Dioxide; Epoxide; Light-Driven Carboxylation, Photocatalyst; Single
Electron Transfer
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