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Spontaneous isomerization of a naphthalimide-containing spiropyran derivative (Graduate
School of Engineering Science, Osaka University) OKeiichiro Yomo, Yasuhiro Shiraishi,
Takayuki Hirai

Spiropyran dyes are a class of organic photochromes that have been studied extensively
for half a century. These dyes usually exist in solutions as colorless ring-closed spirocyclic (SP)
form. They undergo isomerization upon absorbing UV light to the colored ring-opened
merocyanine (MC) form, but revert to the SP form upon absorbing visible light. The design of
new spiropyrans that undergo reversible isomerization by other external stimuli is an important
subject for wider applications. In the present work, we synthesized a new spiropyran dye
containing a naphthalimide moiety. We found that the dye exhibits a solvent-driven SP & MC
isomerization even at room temperature in the dark condition. DFT calculations and
equilibrium absorption experiments revealed that the ground state energy of the MC form is
lowered with an increase in the solvent polarity relative to that of the SP form. In addition, the
MC absorption band undergoes hypsochromic shift with an increase in the solvent polarity
because the zwitterionic MC form exists mainly as compared to the quinoidal MC form. This
indicates that the increase in solvent polarity produces the highly stable zwitterionic form with
lower ground state energy and promotes spontaneous SP-to-MC isomerization.
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