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Reversible Phase Change of Organic Compounds Based on Photodimerization Reaction and
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New anthracene compounds were synthesized by esterification from anthracenecarboxy
lic acid and various functional groups. They showed crystalline phase at room temperature. UV irradiation
of the compounds in their molten state resulted in photodimerization of the anthracene moiety. We found th
at some of the resulting anthracene dimers showed solid-state amorphous phase at room temperature, while t
he other dimers exhibited crystalline phase during photoirradiation. Various experimental analyses and com
puter simulation suggested that the mechanism of solid-state amorphous phase formation is associated with
the existing of regio-isomers in the photodimers and their slow diffusion in the molten state. The anthrac
ene photodimers also showed thermal back reaction and thus returned to the corresponding monomers showing
the crystalline phase. Using the photodimerization and thermal back reaction of the anthracene compounds,
we successfully demonstrated rewritable photopatterning.
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