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Molecular Design of Fluorescent Radical Precursors for Detecting Polymer Chain Scission
(Department of Chemical Science and Engineering, Tokyo Institute of Technology) OTakumi
Yamamoto, Daisuke Aoki, Hideyuki Otsuka

Diarylacetonitrile (DAAN) derivatives are fluorescent molecular probes, which can detect
mechanoradicals generated by polymer chain scission. DAAN reacts with highly reactive
mechanoradicals to produce DAAN radicals. Since DAAN radicals are relatively stable radicals
that emit fluorescence upon UV irradiation, it is possible to evaluate polymer main-chain scission
in a complementary manner using fluorescence intensity and electron paramagnetic resonance
(EPR) measurements. On the luminescence properties of open-shell radicals, however, since many
radicals act as quenching groups, the number of reports of the luminescent radical is still limited
and therefore their relationship between structure and fluorescence properties has not been fully
investigated. In this study, we designed and synthesized a series of DAAN derivatives with different
substituents and investigated their properties. As a result, the fluorescence wavelength and
mechanoradical detectability can be systematically tuned by changing the substituents of DAAN
derivatives.
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