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An amphiphilic diarylethene with one alkyl chaindatwo tri(ethylene glycol) chaind™
undergoes photoinduced reversible morphologicakfaamation by alternate irradiation with
UV and visible light. It is understood as photoindd phase transition between the high- and
low-temperature phases of LCST transition. In ghigly, in order to reveal the mechanism of
the photoinduced morphological transformation comtant with LCST transition and to
investigate the effect of local intermolecular mion, hydrogen-bonding units are
introduced into the amphiphilic diarylethene ané thehavior upon photoirradiation was
investigated?

2a: X = -NHCO-
3a: X = -CH,0-
open-ring isomer (colorless) closed-ring isomer (blue)

Amphiphilic diarylethenes with octyloxycarbonyl arid-octylcarbamoyl groups were
designed and synthesized. These est&)- and amide-linked 2) compounds formed
micrometer-sized supramolecular assemblies in wated these assemblies exhibited
photoinduced macroscopic morphological transforomatipon alternate irradiation with UV
and visible lights. Ester-linked diarylethedeshowed a transformation between colorless
spheres and red-purple hazy fringe, while microsgheof amide-linked diaryletheng2
showed the change in color, size, and shape, busgheres did not show division as shown
in Fig. 1.
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Figure 1. Temperature-dependent photoinduced rmmnas morphological transformation of the
supramolecular assemblies composed of amphiphdiyléthenes: (al at 20 °C, (b)L at 40 °C, (cR at 20 °C,
(d) 2 at 40 °C. For each Figure, upper and bottom rapsesent the change during irradiation with UV (365

nm) and subsequent visible (546) lights, respelstive
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TEM images showed that the sphere of the openisiogners have coacervate structures
with bicontinuous aqueous and organic phases. Tdsed-ring isomers were found to form
nanofibers and thin layers for ester- and amideelihcompounds, respectively (Fig. 2).
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Figure 2. TEM images of the supramolecular architecof diarylethene (a-d and (d-f)2. (a, d) The sphere
state having coacervate structure of open-ring &ol, e) After UV irradiation to sphere statetbea TEM grid
and the expanded image (insets). (c, f) The hydratate of >95% closed-ring isomer. The temperaivas
controlled at 5 °C for preparation of hydrated skm@s shown in (b), (c), (e), and (f).

These compounds showed absorption spectral shiffadyemperature change originating
from LCST transition (Figs. 3a and b). For both pmnds, when the content of the
closed-ring isomer increased by irradiation with Uyht, the supramolecular architectures
changed from dehydrated to hydrated phase (Figan8d). These results open up the way of
rational design of phototransformative supramol@cussembly by the combination of
photochromism and lower critical solution temperatoehavior.
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Figure 3. UV-vis absorption spectra at differemhperatures for diarylethenes (gand (b)2. Phase diagram of
the LCST temperature obtained by the plots of ghigmr maxima in the UV-vis absorption spectra foe t
samples with different content of the closed-risgnier of (c)1 and (d)2. The white and gray regions
correspond to the dehydrated and hydrated phad4&33i transition, respectively
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