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Mechanochemical Reactions of [2.2]paracyclophane: Substitution-Dependent Structural
Changes ('Department of Materials Science and Engineering, Institute of Science Tokyo)
(OShohei Shimizu,' Yoshimitsu Sagara'

Ultrasonication has been utilized to apply force near the center of polymer chains, enabling
investigations on the mechanochemical responses of various molecular structures.' In this
study, we report the mechanochemical reactivity of [2.2]paracyclophane consisting of two
benzene rings bridged by two ethylene linkers. To investigate the regioselectivity, the
mechanochemical responses were examined for [2.2]paracyclophane derivatives substituted at
pseudo-meta, ortho, para, and gem positions upon ultrasonication. The sonication experiments
were conducted after covalently incorporating the [2.2]paracyclophane derivatives into
poly(methyl acrylate)s as initiators. The UV-vis absorption, photoluminescence, and 'H NMR
spectra were measured for the polymer solution before and after the sonication treatments. It
was revealed that only the polymer covalently containing the pseudo-gem substituted
[2.2]paracyclophane derivative 1-gem gradually changes the spectra. These results mean that
1-gem shows structural changes involving scission of covalent bonds in response to mechanical
force. DFT calculations were performed to examine the reactivities depending on the
substituted positions.
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