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Development of New Photoswitches by Modifying Thermally Stable Stiff-Stilbene Skeleton
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Molecular photoswitches have been widely used as molecular machines due to the small
structures, simple motions, and the advantages of photostimulation. Particularly, stiff stilbene
(SS) attracts considerable attention as a photoswitch offering large structural changes and high
thermal stability, and its use started recently.) We found that sterically hindered stiff stilbene
(HSS), in which the surround of the central C=C bond in the SS skeleton is modified with four
methoxy groups, shows higher photoisomerization yields and larger motions than SS and still
has high thermal stability (half-life = ca. 1000 years at room temperature).? However, the
photoisomerization yields, thermal stability, and durability are not enough for practical use. In
this study, we aim to develop new photoswitches that improve the above properties by
modifying the SS skeleton. We found that an SS-based photoswitch, in which the ethylene
groups in the two five-membered rings were changed to the ester bonds, was thermally stable
and reversibly isomerized by photoirradiation.

Keywords: Molecular Switch, Molecular Machine; Photoisomerization, Thermal Stability

SERWANC BT 20 T A A v F I, NS iy 7 V@ & | LG OF]
B EPbhf~y & LTRER G THHENTWD, EOFTHL AT 1 v 7 A
FARY (SS) I3, KRE ML L MOALEEE T D F A1 v F & LTIER
S, B> TR E 72 D, Fex 1L SS OHL C=C fEABJHILIZ 4 DDA F
NEZREM LI VX — RRAT 4 v 7 ZAF L (HSS) 28 SS ICHA~RT, LV En
H ML ROR X AREZ L 2R U, FIRFI S OBV E M (RIS = 59 1000 47)
ZFRFOZERM LY, LarL, HSS THICEMELROBZ ENE, AN EILEM
(25 Tl 7einotz, & 2 TARMIETIE, SS BHONEIC LY EitdkE A fk LT
BLOATAL y FEREETH 250 o
Mk Uiz, 410, SS Ao 5 BT Lo wasomm s J 8
BT AT IVKERICER LTy VR E — |
R AAA v T & L TCHMEIIZ R ; UV (365nm), 100% 9 T\
+THEERMLE, g =, e

-

1) D. Villarén, S. J. Wezenberg, Angew. Chem. Int. Ed. 2020, 59, 13192.

2) K. Imato, A. Sasaki, A. Ishii, T. Hino, N. Kaneda, K. Ohira, I. Imae, Y. Ooyama, J. Org. Chem. 2022,
87, 15762; K. Imato, A. Ishii, N. Kaneda, T. Hidaka, A. Sasaki, I. Imae, Y. Ooyama, JACS Au 2023, 3,
2458.

© The Chemical Society of Japan - P4-2vn-17 -



