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Green Flow Chemistry: Stoichiometric Synthesis of Quaternary Ammonium Compounds
Based on Microwave Flow (Faculty of Engineering, Shizuoka University)
OJun Ueda, Kohei Sato, Tetsuo Narumi, Kazuhiro Takeda, Mase Nobuyuki

Quaternary ammonium compounds (QACs) are broadly used valuable compounds as
surfactants and ionic liquids. Although the conventional access to QACs depends on reaction
conditions with high temperature (~150°C) and long reaction time (~several days), the
microwave-mediated reaction has been reported to efficiently accelerate the reaction within a
few minutes. However, the batch-type microwave heating method cannot satisfy the
requirement of continuous and scale-up production. We have studied a flow-type microwave
system applicable to scale-up and continuous production, to overcome the problematic batch-
type microwave heating. In this study, the microwave-assisted flow method was utilized for the
synthesis of QACs by employing the developed optimization method for the flow reaction
conditions leading to short-time, scale-up, and continuous synthesis of QACs. N-
methylimidazole, pyridine, and 1-iodobutane were reacted stoichiometrically. A machine
learning algorithm was used to create a response surface based on the data from three
experiments, and a maximum yield of 99% and productivity of 3.6 kg/day were obtained.
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