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Mechanically responsive materials, which exhibit macroscopic motion by external stimuli such
as light and heat, have attracted attention from perspective of both basic research and
applications to actuators and soft robots.! Over the past decade, we have developed many
mechanically responsive crystals based on photoisomerization.?* Some crystals are known to
form isomorphic crystals which different components are crystallized in the same crystal
structure. However, photomechanical motions of o
isomorphic crystals have been scarcely studied so far. HO, .

We have found that salicylideneaniline derivatives RON\) = h_,m = RON&
with 4-Cl (1a) and 4-Br (1b) substituents form " ne !
isomorphic  crystals. Here we report the
photomechanical motions of the isomorphic crystals
(Scheme 1).

Single crystals of 1a and 1b were obtained by recrystallization from methanol
solutions. X-ray crystallographic analysis revealed that both crystals belong to the same space
group P2i/c. 1a and 1b crystals had almost the same unit cell constants, and there existed one
independent molecule in an asymmetric unit, showing 1a and 1b are isomorphic crystals each
other. Both crystals showed similar and smooth photoisomerization properties due to almost
the same crystal structures.

Upon UV light (375 nm) irradiation, both thin crystals exhibited similar bending
motions towards the light source. The mechanical behavior depended on crystal thickness; the

enol-1 ) trans-keto-1
R =1a: Cl, 1b: Br

Scheme 1 Photoisomerization of enol-1.

thin (3 um) 1a crystal bent 12° after 1.5 s (a)

due to the photoisomerization (Fig. 1a). =
Then, the crystal returned to the initial uv e LS
straight shape 9.3 s after stopping UV . N —

light. On the other hand, the thick (227 XN 93s

um) 1a crystal quickly bent away from the
light source 0.3° after 0.3 s due to
photothermal effect* (Fig. 1b). The crystal
returned to the initial straight shape 0.3 s
after UV stopping. In addition, slightly
thick (83 pm) 1a crystal exhibited two-
step bending by the combination of
photoisomerization and photothermal

Fig. 1 (a) Large bending toward the light source of the
thin 1a crystal by photoisomerization, and (b) fast
bending away from the light source of the thick 1a crystal
effect. by photothermal effect.
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