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One-step Formation of Phenylacetic Acids from Benzyl Alcoholes and Carbon Dioxide
with One-carbon Elongation by Electrochemical Reduction
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Electrochemical direct carboxylation of benzyl alcohols having an
electron-withdrawing group on the phenyl ring at the ortho or para position was achieved by constant
current electrolysis using an undivided cell equipped with a platinum plate cathode and a magnesium rod
anode in DMF in the presence of carbon dioxide. Reductive cleavage of the C-F bond followed by fixation
of carbon dioxide efficiently took ﬁlace at the benzylic position without any additive in primary and
secondary benzyl alcohols to give the corresponding phenylacetic acids and 2-phenylpropanoic acids in
good yields in one step. Moreover, electroreductive fixation of two molecules of carbon dioxide in each
benzylic moiety of dibenzyl carbonates having an electron-withdrawing group at the para position on the
phenyl ring was also accomplished by combination of the present new findings with the previous results of
electrochemical carboxyltion of benzyl carbonates to give twofold phenylacetic acids in high yields.
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