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Microwave-assisted additions of 1,3-dicarbonyl compounds to alkynes via supported In3*
catalysts (' Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu University,
2Graduate School of Engineering, Osaka University, *JST PRESTO) Shuntaro Tsubaki'>3,
Yuki Hamada?, Kyohei Mizufune?, Yoshihiro Nishimoto?, Makoto Yasuda?

Microwave irradiation directly supplies energy to solid catalysts suspended in organic
solvents and accelerates chemical reactions. Microwaves have been found to be effective in the
carbon-carbon bond formation of alcohols with dicarbonyl compounds via homogeneous
Lewis acid catalysts.” In this study, In**-substituted montmorillonite and zeolite catalysts?
were used for the addition of 1,3-dicarbonyl compounds to alkynes to improve microwave
energy transfer to the Lewis acid catalyst. First, complex permittivity measurements using the
cavity resonator perturbation method showed that cation-exchangeable montmorillonite and
zeolite catalysts exhibit high microwave absorption due to ionic conduction. In addition, the
microwave absorption was improved by decreasing the microwave frequency. We found In*
substituted montmorillonite was found effective for the addition of ethyl 2-methylacetoacetate
to 1-heptyne under 915 MHz microwave irradiation. Highly selective microwave irradiation of
the In**-substituted montmorillonite catalyst at 915 MHz was effective for accelerating the
reaction.
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