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Verification of electromagnetic wave effect(s) in microwave chemical synthesis using

demethylation reaction and esterification reaction

In order to clarify the presence or absence of the electromagnetic effect(s) of micro-

waves on organic synthesis, we constructed a highly accurate experimental system and

proceeded with the experiment. As a device for the experimental system, a single mode

applicator connected to a semiconductor microwave generator (245 GHz) was adopted

and the effects of the electric field and the magnetic field were separated and verified. In

addition, the reaction temperature was rigorously defined using an optical fiber type fluo-

rescence thermometer, and the experiment with the existing oil bath heating was com-

pared with the synthetic yield. Demethylation reaction and esterification reaction which

proceeded by Sx2-type mechanism were selected as model reactions. When the reaction

substrate is an aromatic compound, it is suggested that the magnetic field of microwave

may influence the reaction, and it is expected to lead to the electromagnetic wave effect.

Keywords : Electromagnetic wave effect, Magnetic field effect, Microwave chemistry, Demeth-

ylation, Esterification
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Fig.1. Image of Microwave organic synthesis
equipment with a single-mode microwave
resonator, a semiconductor microwave
generator, power sensors and an optical
fiber type fluorescent thermometer
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Fig.2. Reaction formula of (a) demethylation
of f-methoxy naphthalene and (b) esteri-
fication of isobutyric acid.
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Fig.3. Synthetlc yields of 2-naphthol
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Fig.4. Time courses of: (a) recorded tempera-
ture of reaction liquid (b) microwave
power in the synthesis of 2-naphthol
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