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Formation of borate crown/ammonium-type rotaxanes under kinetic and thermodynamic
conditions (Graduate School of Engineering, University of Fukui) O Takumi Takizawa,
Shinobu Miyagawa, Yuji Tokunaga

Crown ether and secondary ammonium ion pair is typical combination in rotaxane formation.
We previously reported construction of crown/ammonium ion-type rotaxanes featuring borate
anion in macrocycle through ion pairing as well as hydrogen bonding. These rotaxanes were
stabilized though reversible borate formation reaction.” Here, we investigated some functional
groups acting as stoppers to the 23-membered ring borate crown. Phenyl group is not enough,
but cyclohexyl group acted as a stopper at room temperature. Next, rotaxane formation
was performed in the presence of two different secondary amines with various basicity. NMR
monitoring of the rotaxane formation reaction revealed that rotaxane 3a was preferentially
formed under kinetic conditions, and then exchange of axle component proceeded over time to
form thermodynamically stable rotaxane 3b, predominantly.
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