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Temperature Dependence of Cycloreversion Reaction of Diarylethene Derivatives with
Fluorescence ON-OFF Switching Ability ('Graduate School of Engineering Science, Osaka
University, 2Rikkyo University) O Tomohisa Yonemori,! Hikaru Sotome', Masakazu
Morimoto?, Masahiro Irie?, Hiroshi Miyasaka'

Diarylethene derivatives are one of photochromic compounds undergoing reversible
isomerization reactions between the open- and closed-ring isomers. Some derivatives show
fluorescence ON-OFF switching ability accompanied with these isomerization reactions
(Fig.1a). A characteristic aspect of the fluorescent derivatives is a lower cycloreversion reaction
quantum yield than those of non-fluorescent derivatives, thereby enabling super-resolution
fluorescence imaging such as RESOLFT and PALM. In the present study, for the detailed
elucidation of the cycloreversion reaction mechanism specific to fluorescent diarylethene
derivatives, we have investigated temperature dependences of the cycloreversion reaction yield,
fluorescence quantum yield and fluorescence lifetime.
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Figure 1. (a) Chemical structure of a fluorescent diarylethene derivative (DAE-Et) used in the present work.

(b) Rate constants of fluorescence, non-radiative deactivation and cycloreversion reaction of DAE-Et.
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