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Polymer Mechanochemistry of Molecular Switches Combining Large Movement and High
Thermal Stability ('Graduate School of Advanced Science and Engineering, Hiroshima
University, *PRESTO, JST) O Akira Ishii,' Keiichi Imato,'” Ayane Sasaki,' Ichiro Imae,'
Yosuke Ooyama'

Reversibly photoisomerizable molecular switches have been widely used as molecular
machines due to the small structures and simple movement. Recently, we have found that
hindered stiff stilbene (HSS), a new molecular photoswitch, generates the largest movement in
existence, exhibits significantly high thermal stability. However, the response of HSS to
mechanical force remains unclear. Since HSS is a tiny machine, its mechanical response should
be elucidated for use as a molecular machine. In this study, we introduced one HSS into the
center of a polymer chain and investigated the response to mechanical force by sonicating in
solution. We synthesized Z-HSS-PMA by atom transfer radical polymerization (ATRP) of
methyl acrylate (MA) initiated from both ends of Z-HSS. Sonicating Z-HSS-PMA in THF (2
mg mL™, 5.6 Wem™, 1.0 s on, 0.5 s off) generated photoabsorption bands originated from E-
HSS in UV-vis spectra, indicating isomerization of the incorporated HSS from Z to E by
mechanical force.

Keywords: Molecular Machine; Molecular Switch;, Mechanochemistry, Polymer Chemistry

HAT RN BT D 0 F A A v FiE /DS e iEER .O
SUFNREBE NSRS A ENTWS, Fox T, e ‘
Hi=FAA v TFOe o X —RAT 4 v T AF )L .O UV or Vis
v (HSS) MREREHE EEWEVLEMEAWNTHZ &

R L7, —H T HSS I FHM TH D72, 1 ZHss Fss
KT DINVEMEIT RIS D ECIEEICEE IR DN, I 00
FTIZHL NI 72> TV, & 2 TARMFZETIE, EEH .O O/\/\O%Br
WE SOOIz HSS 2 1 7P HA LT, BEks |

MY 5 L CEATHEN LT HSS IChEMx, 2 'Q oWomXI,nBr

(0]

~

DI & RE LT, © 07N~
Z-HSS O Kimzb R e LT 7 UL ATF L Z-HSS-PMA

(MA) OB #)7 W /VES (ATRP) IZL Y Z-HSS “T o o

ZEmdFEHT RIS AT D Z-HSS-PMA 26 8L %o, —40min

72, 2 THF BRICEBER £ L2 2 25 QmgmL < \@f\‘i‘;ﬂ"

156 Wem™, 1.0 son, 0.5 soff) . E K1 H2RT 5 ek s 0 <

INETT- B S 4L, HSS 2SESME 72 I k- T Z (R = Wavelengh /o

O EBRA~EMAALT 22 ERHALNT -T2,

© The Chemical Society of Japan - P3-3am-32 -



