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Temperature Dependence of Photochromism of Diarylethene Bearing Two Benzothiophene-
S,S-Dioxide Groups (Graduate School of Engineering, Yokohama National University)

O Tasuku Hasegawa, Reina Obayashi, Tetsuya Nakagawa, Yasushi Yokoyama, Takashi
Ubukata

Diarylethenes (DAEs) bearing two benzothiophene-S,S-dioxide groups are expected to be
applied to super-resolution microscopy and optical devices due to its high repeatability,
fluorescence quantum yield, and photoisomerization efficiency. However, during the
photocycloreversion by irradiation with visible light, the switching to fluorescence-off does not
proceed completely because the photocyclization reaction also occurs due to the absorption
slightly present in the open-form (Urbach tail). In this study, the temperature dependence of the
photoreaction quantum yield in a typical DAE derivative bearing two benzothiophene-S,S-
dioxide groups, which has the phenyl substituents at the 6,6'-positions, was investigated. As the
result, while little temperature dependence was observed in the photocyclization, a large
temperature dependence was observed in the photocycloreversion. In addition, the feasibility
of practical 1/0 and 0/1 photochromism, i.e., the photocyclization in a low temperature and the
photocycloreversion in a high temperature, respectively, was demonstrated.
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Fig. Changes in conversion ratio during
photocyclization (a) and photocycloreversion (b).
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