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Long fluorescence lifetime of cis-stilbene in nanocube aqueous solution
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[ Abstract] The photoinduced isomerization reaction of stilbene has been studied extensively.
The isomerization of cis-stilbene in its first excited singlet (S;) state proceeds faster than the
isomerization of trans-stilbene: the S; lifetime of cis-stilbene is 1.5 ps or shorter, while that of
trans-stilbene is 30 to 150 ps. Characterization of S; cis-stilbene is therefore a challenging
task. Six gear-shaped amphiphiles self-assemble into a “nanocube” in water. The nanocube
has a hydrophobic inner space, in which some hydrophobic molecules are encapsulated. It
was found that two molecules of cis-stilbene are selectively encapsulated in the nanocube,
which was revealed by *"H NMR spectroscopy, and that the fluorescence decay curve of the
cis-stilbene encapsulated in the nanocube has a fluorescence lifetime longer than the ordinary
lifetime by 10*. This result strongly suggests that the cis-trans isomerization of S; cis-stilbene
is hindered in the limited inner space of the nanocube.
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Fig. 2. Time-resolved fluorescence spectra of nanocubes (blue), nanocubes with cis-stilbene (yellow)
and cis-stilbene in nanocubes (red, calculated from the blue and yellow spectra).
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