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Synthesis and Photophysical Properties of Diarylethene having Thienothiophene Rings with
Extended n-Conjugation. ('Rikkyo University) OManami Furusen,' Hibiki Kaneko,' Ryo
Nishimura,! Masakazu Morimoto'

When the diarylethene (DAE) molecules are packed in the antiparallel conformation and have
the short distance between the reactive carbon atoms (< 4.2 A) in crystal, the photocyclization
reaction in the single-crystalline phase can proceed. However, there are few reported examples
of Turn-on mode fluorescent DAE single crystals. In this study, we found that DAEs having
benzothiophene dioxide, which are known to exhibit Turn-on mode fluorescence switching in
solution, have the distance around 4.2 A between the reactive carbon atoms in the stable
structure due to the steric hindrance between the hydrogen atom at 4-position of the
benzothiophene ring and the fluorine atom of the hexafluorocyclopentene ring by quantum
chemical calculations. Therefore, we think that by introducing a thienothiophene ring at the
aryl position, which has a smaller ring size than benzothiophene and has no hydrogen atom to
induce steric hindrance with the fluorine atom, the steric hindrance can be avoided. Hence, we
tried to synthesize a photochromic DAE having thienothiophene rings, which is expected to
undergo photochromism with Turn-on mode fluorescence switching ability in the crystalline
state.
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