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Figure 1. Photoinduced bending behavior depending on illumination sides. 
UV irradiation was performed for 10 s. 
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Figure 2. Photoinduced twisting behavior depending on illumination sides. 
UV irradiation was performed for 10 s. 
 

Photoinduced Shape Change of Crystals Composed of a 
Diarylethene with a Long Alkyl Chain  
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Osaka City University, Osaka 558-8585, Japan 

 
Diarylethene crystals exhibit various photomechanical 

behaviors such as contraction, expansion, bending, 
fragmentation, and twisting, which are expected to be 
applied to photoactuators [1]. In particular, crystals 
consisting of a diarylethene with a long alkyl group exhibit 
unique photomechanical behavior accompanying a reversible 
thrmodynamic single-crystal-to-single-crystal phase transition [2]. In this study, we 
investigated on crystal shape changes of a diarylethene having undecyl group at both sides 
(DE-(C11)2) upon photoirradiation. 

Upon irradiation with UV light, the crystal bent toward the incident light, but the degree 
of bending depended on the illumination directions (i.e. left or right) as shown in Figure 1. 
Furthermore, when another plane of the rod-like crystal was irradiated with UV light, the 
crystal twisted toward the incident light. The degree of twisting also depended on illumination 
directions as shown in Figure 2. Moreover, in the course of study, it was found that crystals of 
DE-(C11)2 were "twin crystal", as can be seen from single crystal X-ray diffraction analysis. 
The crystals always have striations at twin boundaries as observed by scanning electron 
microscopy. The two crystals in the twin crystal have different thickness. The mechanism of 
these 
photomechanical 
behaviors will be 
discussed based 
on the molecular 
packing of a 
diarylethene and 
each thickness in 
the twin crystal. 
 
 
 
 
[1] M. Irie, T. Fukaminato, K. Matsuda, S. Kobatake, Chem. Rev., 2014, 114, 12174-12277. 
[2] D. Kitagawa, K. Kawasaki, R. Tanaka, S. Kobatake, Chem. Mater., 2017, 29, 7524-7532. 
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Figure 1. Photoinduced bending behavior depending on illumination sides. 
UV irradiation was performed for 10 s. 

300 μm

UV UVUV

Vis.

UV

Vis.

 
Figure 2. Photoinduced twisting behavior depending on illumination sides. 
UV irradiation was performed for 10 s. 
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