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Light-driven actuators that reversibly change shape and/or size have much attention because they
can allow remote operation without the need for direct contact. The diarylethene crystals are
deformed upon irradiation with ultraviolet light, and the deformed crystals are thermally stable and
return to the original state upon irradiation with visible light. The crystals respond in about 25
microseconds in shape changes and they can move microscopic objects. Correlation between the
photoinduced shape changes of diarylethene single crystals and their molecular packing in the
crystals was also studied. Although these three diarylethenes have different electronic structures
and exhibit different colors upon UV irradiation, the crystallographic structures and molecular
paking of the crystals are very similar to each other. The result indicates that the deformation mode
is determined
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Fig.1 Photochromic diarylethene derivatives.
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Fig. 1 Photoreversible crystal shape change of

microcrystal 1.
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Fig. 2 Relationship between the length and the

absorbance of the rectangular microcrystal 1a

100~ A 7 1 A — L OERRSS 1 1%,
M 3 IR T LN E R T 5 &R
HHMICKE L BT 5IRE{LE R LT,
ZHENPNRY = —7 ¢ L AT . BEVEE
fCOJEIMZELTH DD 21T, EET LD
HIRWIINEL TWDLZ ERNTFREIND, £
T, ZONEMEL TR E B ) D D
ALz 2 A, BREER T Y EREZIXL &

RIZ TR 2B T &7z, BRERO iz
T AFEMICEE L, vV DERZ BRSSO
ANCE <, ZOBIKFEEIZT Y TERO WA H
HERAEE RS9 D & RSB E i L
FEROBEED 50 {0 ) RiF%21L 0 TR
IETZ LITRTI Lz, ZhuE, ATEDE O RR S
LD EDOIRICRE 272, S HITIE, HED
90 fFLL Lo EEE b &k a8 L7z, N
IV R DR DEESR O X H I T
LI, wA 7 v oL TOMEESIIED L
LS EHT 5, i L chikE
BT I ORAEITHERELS , v~ 7 1L
TOBENDFRICHEZ D WENT 7 F a2z —H
— L LTOYT U — T Ui O RN
R LTS, S BICHEIBIRE LD E %
P 57200z, BRI 2 12 Tns 7L R
DN L — P —ZMBE L, DY th
B EmEH I AT TIRE LIz, 4 H7 L—A4/
BA7L—2ab20K25~41 7 mf) O
GG 5= ANt F N =N oL B (OF S RVARYAS
FEN 17 L—L LN TER Sz, 2,
HEER R U~ — DSt i il oD I 285 3 S RO R
ETHDHZEEBETHE 1065REEVE
ETEN L L2 D, ZOXIET 55
I 80MILLED S WM L R[RETH - 7,

a) - ; b). 5 ©). %
Cio B OB O

A i —

Fig. 3 Reversible bending of a rod-like crystal 1.
a) before photoirradiation, b) UV irradiation, c)

visible irradiatiation.
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Fig. 4 X-ray crystallographic analysis of crystal 1.
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Fig. 5 Photoreversible crystal shape change of
microcrystals a) 2 and b) 4.
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Fig. 6 Relationship between the corner angle of

microcrysta 2a.
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Fig. 7 X-ray crystallographic analysis of crystal
2. (a) 2a, (b) photoirradiated 2a and (c) 2b.
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Fig. 8 Molecular packing of crystals of (a) 2a
and (b) 4a before UV irradiation viewed from
(100) and (010) faces. The blue arrows show the
directions of contraction of the crystals.
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