








content to ca. 34% (Figure 2B). Using a 0.1 mm cuvette,
the irradiation period required for gel-to-sol transition
could be shortened to 15 min by diminishing inner filter
effect. When the gel was irradiated at the wavelength
regions not overlapping with the absorption band
of the trans-azobenzene moiety, no transition to sol
was observed. The photogenerated sol phase was
not gelated when cooled to the temperature near the
melting point of cyclohexane (6.5°C), indicating that
the isomerized rosette no longer has the ability to form
large fibrous aggregates responsible for gelation. The
solid film prepared from the photogenerated sol phase
showed neither birefringence in optical polarized
microscopic observation nor fibrous superstructures
in FE-SEM observation (Figure 2D). Taken together
with the aforementioned DLS experiments, it can
be concluded that trans—cis isomerization of the
azobenzene side chains breaks the planarity of the
rosette disk (Figure 7), thereby the macroscopic fibers
are dissolved into the discrete rosette species.

The photogenerated sol phase recovered the
original gel state when it was kept in the dark at rt for
48 h. The long recovery time is convincing by taking
thermal cis—trans isomerization (12 h) as well as
the slow gelation process of the rosette into account.
As expected, visible-light irradiation (450 nm) gave
rise to a trans-dominant photostationary state (90%)
immediately, promoting the recovery of the gel
state (ca. 30 h). A sequence of procedures involving
photoinduced gel-to-sol transition and subsequent
thermal recovery of the gel could be repeated at least

20 times.

Conclusion

In summary, a novel hydrogen-bonded rosette
possessing photoswitchable side chains at the
periphery was shown to stack into extended columnar
aggregates. The formation of columnar aggregates
and further hierarchically organized fibrous assembly
could be controlled by photoswitching the peripheral

substituents. Though several photoresponsive self-

assemblies®™ and organogels® have been already
reported, this is the first example for photoresponsive
disk-shaped self-assembly of which the stacking
propensity can be regulatable by light input. The
significance of the present study is emphasized by
the fruitful applicability of columnar assemblies in
materials science. This smart system can be extended
to the functional supramolecular nanomaterials where
the mass transporting property™* and discotic liquid
crystallinity” can be controlled by the external light

stimulus.
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