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Controlling Molecular Shuttling of pH-Responsive [2]Rotaxanes with Two Different Kinds of
Stations ('Faculty of Engineering, Osaka Institute of Technology, ?Osaka Research Institute of

Industrial Science and Technology) O Nanami Takiguchi,'! Michihisa Murata,! Motohiro
Shizuma,> Masahiro Muraoka'

Interlocked molecules such as rotaxanes perform reversible molecular motion such as a shuttle
between the stations because the axle and the ring components are stabilized by noncovalent
interactions. In addition, shuttling behavior can be controlled by external stimuli such as pH.
In this study, we synthesized a novel symmetrical [2]rotaxane 1 with two different amine
stations in order to develop external stimuli-responsive molecular shuttles. When an acid was
added to [2]rotaxane 1, two different amine stations on the axle molecule were protonated,
which caused the ring component to move from the phenanthroline to the ammonium moieties
formed by protonation. The shuttling behavior of [2]rotaxane 1 was confirmed by VI-NMR
measurements. We also compared the molecular shuttling behavior by adding different acids
as well as different [2]rotaxanes.
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Scheme 1. Structural change of rotaxane after addition of acid.
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