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Development of Light-Powered Molecular Valves
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A molecular machine is a molecule or a molecular system capable of
converting external energy into mechanical motion. We have designed molecular valves, which have a
potential to regulate the flow of molecules by blocking and opening passageways. Molecular valves
(E,E)-2 and (Z,2)-2 have been synthesized by the Barton-Kellog reaction as a key step. The
structures of (E,E)-2 and (Z,2)-2 were determined by X-ray analysis. Photoisomerization between (E,
E)-2 and (Z,2)-2 was also observed. To clarify the rotation of the rotor part of the molecular
valves by fluorescence correlation spectroscopy (FCS), we developed photostable Cy5-COT fluorophores
for detecting the movement. We found that the Cy5-COT fluorophores provide an almost twofold
increase in photostability compared to the previous Cy5 fluorophores. This improvement in
photostability will further the study of the behavior of the molecular valves in solution.
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