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Synthesis and Photoisomerization of New Molecular Valves with 5-Bromotetraline Unit
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Recently several groups have demonstrated artificial molecular machines, showing switches,
gears, brakes, shuttles, and motors. Among molecular machines, “molecular valves” have
attracted much recent attention. We have designed new molecular valves (1), which are
expected to work as the one-directional molecular transport system by photoirradiation. Since
1 can rotate the valve part in one direction by light, it is expected to control [inclusion] =
[release] of the cationic molecule at the crown ether site by light irradiation. In the molecular
valve (3) in which the pillar arene derivative is linked as a pocket, [encapsulation] = [release]
of larger cationic molecules will also be controlled. Here we will report the synthesis and
isomerization behavior of a molecular valve (2) in which bromine was introduced as a linking
site with a pillar arene derivative. 2 was synthesized using a 12-step reaction, including the
Barton-Kellogg reaction. The structures of (E,E)-2 and (Z,Z)-2 were determined by NMR and
X-ray crystallography. We also report the photoisomerization of (E,E)-2 and (Z,2)-2.
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