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Scheme S3. (a) Square scheme representing the processes associated with the reversible one-electron reduction of 

rotaxane 16+. For simplicity, we have represented only the part of 16+ containing the bipyridinium stations. (b) 

Graphical representation of how the energy profile of shuttling changes upon reduction of A1
2+. The thermodynamic 

parameters in the square scheme are as indicated in the text and labels I–IV correspond to the structures in part (A). 

 

 

∆G°1 could be determined from the shift of the potential for the reduction of the A1
2+ unit when 

it is encircled by the ring with respect to that of the free unit. However, the reduction potential of 

A1
2+ in 16+ measured by cyclic voltammetry in our conditions does not necessarily correspond to 

the actual halfwave potential for the A1
2+/A1

+ couple surrounded by R, since a chemical 

rearrangement, i.e., ring displacement – which is fast on the time-scale of the voltammetric 

experiments – is coupled to the electron transfer process (S11,S12). Such reduction potential 

should be determined, for instance, on a rotaxane where the ring is not allowed to move away 

from the A1
+ unit. Such a compound was not available, therefore we attempted to estimate the 

relevant potential value from thermodynamic data obtained for the pseudorotaxane formed in 

acetonitrile between the ring R and the 1,1'-dimethyl-4,4'-bipyridinium dication, taken as a 

model compound for the A1
2+ unit. Since it is known (S13) that the one-electron reduction of the 

bipyridinium unit causes the disassembly of the pseudorotaxane, we have assumed that the free 

energy change associated to the formation of a pseudorotaxane between R and the bipyridinium 




