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Phototransformation of Polymer Structures and Properties by Molecular Switches with Large
Movement and High Thermal Stability (‘School of Engineering, Hiroshima University,
>Graduate school of Advanced science and Engineering, Hiroshima University,> PRESTO, JST)
ONaoki Kaneda,' Keiichi Imato,>* Ayane Sasaki,? Akira Ishii,? Ichiro Imae,? Yosuke Ooyama?

Reversibly photoisomerizable molecular switches have been widely used as molecular
machines due to the small structures and simple movement. However, previous photoswitches
cannot combine both large movement and high thermal stability, limiting their applications
particularly in soft materials. Recently, we have found that hindered stiff stilbene (HSS), a new
photoswitch, generates the largest movement in existence and shows significantly high thermal
stability. In this study, we incorporated HSS into linear polymers and investigated changes in
the structures and properties in solution and the solid state upon the photoisomerization of HSS.

We synthesized linear polymers containing HSS as repeating units by polycondensation and
polyaddition and confirmed reversible photoisomerization of HSS in their polymer solutions.
The photoisomerization of HSS largely increased and decreased hydrodynamic radii of the
polymers measured by SEC. In addition, glass transition temperatures of the polymers
significantly changed upon the photoisomerization, e.g., between 44°C (all-E) and -2°C
(mainly Z).
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