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N-methylamine functionalities are important functionalities in pharmaceuticals and other
fine chemicals. Various synthetic methods have been reported. Recently, N-methylation
reaction using methanol and metal catalysts has been reported. However, this reaction requires
high temperature and long time. Therefore, in this study, we have developed a mild
environment and highly efficient N-methylation process by combining this reaction with
microwave irradiation. Furthermore, the deuterated imipramine hydrochloride-ds was
synthesized using this process.

N-methylation of various amine compounds was performed using microwave and ruthenium
or cobalt catalysts, and the superiority of microwave reaction was demonstrated. The process
was also used to synthesize butenafine hydrochloride and imipramine hydrochloride, which are
actual pharmaceuticals, and the reaction efficiency was improved by microwave irradiation.

In addition, heavy pharmaceutical oriented studies were conducted. We succeeded in
synthesizing imipramine hydrochloride-d; using methanol-ds, showing the possibility of highly
efficient deuteration by microwave irradiation, which is generally inefficient due to the high
dissociation energy of the C-D and O-D bonds in the deuteride reaction.
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