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Continuous flow synthesis of « -amino acids by electrochemical method as a key step
(*Graduate School of Engineering, Yokohama National University, * Faculty of

Pharmaceutical Sciences, Tokyo University of Science) OYuki Naito,! Kenta Tanaka,” Naoki

Shida,' Mahito Atobe!

a-Amino acids are important and essential compounds in our daily lives. Although many
chemical synthetic routes to a-amino acids have been devised to date, the a-carboxylation
of amine derivatives with CO» can be regarded as reasonable and economical route, because
the carboxy unit can be derived directly from cheap and easily handled CO,. For the
carboxylation reaction with CO,, the generation of highly reactive carbon nucleophiles from
amine derivatives is necessary. Hence, stoichiometric quantities of basic organolithium
reagents and hardly handled metal reductants have been traditionally employed and moreover,
a large amount of reagent waste is usually generated after the reaction. In this context, the
electrochemical carboxylation represents an attractive alternative to conventional chemical
carboxylation methods. However, many aldimines are moisture sensitive and not stable enough
for isolation. In addition, some of aldimines are readily tautomerized to the corresponding
enamines. A flow reactor enables us to integrate the simple reactions to complete the molecular
transformation consisting from many steps without isolating intermediates. Herein, we report
the first in situ generation of aldimines and subsequent electrochemical carboxylation for the
efficient synthesis of a-amino acids in a continuous flow system.
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