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3. Transient absorption experiments in the absence of the electron relay 
 

Transient absorption spectra. The transient absorption spectral changes observed upon flash 

excitation of 16+ are reported in Figure S1. The transient spectrum in the inset, which was 

recorded 6 µs after light excitation, exhibits the features of the monoreduced 4,4'-bipyridinium 

unit A1
+ (S3), and a residual bleaching in the spectral region of the ground state absorption of 

P2+. There is no evidence of formation of the monoreduced 3,3'-dimethyl-4,4'-bipyridinium unit, 

A2
+, whose spectrum (S4) is substantially different from that of A1

+. These results indicate that 

the species formed upon light excitation of 16+ is a compound in which an electron has been 

transferred from the *P2+ excited state to the A1
2+ unit. Note that there is no isosbestic point at λ 

around 400 nm. The same results have been obtained for dumbbell 26+. 

 

 

Figure S1. Transient 

absorption difference spectra 

(degassed acetonitrile 

solution, room temperature) 

of rotaxane 16+ 0.6 (a), 1.2 

(b), 1.7 (c), 2.5 (d), and 4.0 

(e) µs after 532-nm 

nanosecond laser excitation. 

The inset shows the transient 

absorption spectrum 

observed 6 µs after light 

excitation. 

 

 

It should be noted that, on the basis of the redox potentials of the P2+, A1
2+ and A2

2+ 

(E½(A2
2+/A2

+) = –0.74 V versus SCE) units, the observed electron transfer from *P2+ to A1
2+ 

could occur by a two-step mechanism, i.e. photoinduced transfer from *P2+ to A2
2+ followed by a 

charge shift from A2
+ to A1

2+. We did not observe the transient absorption bands typical of the 

A2
+ unit, indicating that either A2

2+ is not involved in the electron transfer process, or the A2
+ 

species disappears as soon as it is formed. The fact that the rate constant of luminescence 




