©
2016 2018

Synthesis of a rotaxane possessing of Janus-type macrocycle: new type of
switching and multi-state switching

Tokunaga, Yuji
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We synthesized the macrocyclic tetraamide, possessing four tertiary amide

units, as hosts for mono- and bis-ammonium ions, forming corresponding [2]pseudorotaxanes stabilized
through hydrogen bonding between the components. In a nonpolar solvent, only one conformational
isomer existed for each [2]rotaxane. On the other hand, in a polar solvent, the rotaxane possessing
a mono-ammonium ion in the axle was partially isomerized; only a single rotational isomer existed
for the rotaxane featuring a bis-ammonium ion in the axle, because of a complete set of hydrogen
bonds.
Conformational isomerization of the macrocycle in the bis-ammonium-rotaxane was completed in
response to base and acid: (1) under neutral conditions, the macrocycle exists as a single rotarmer;
(2) in the presence of 1 eq of base, a small amount of rotarmer exists; (3) in the presence of
excess base, non-selective isomerization was observed. These motions of the macrocyclic component
proceeded reversibly.
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