
 1515

5. Ring displacement efficiency 

 

Intramolecular mechanism. For the intramolecular mechanism, the efficiency of ring 

displacement can be obtained from Scheme S2, taken from Scheme 2a. 

 

 
 
Scheme S2. The processes which take place after generation of conformation B by light excitation of 16+. 

 

 

It is worthwhile noticing that the value of the rate constant for the forward ring displacement (k4) 

in the intramolecular case is assumed to be equal to that determined in the presence of ptz. Since 

the oxidation state of the photosensitizer during the ring shuttling is 2+ in the experiments in the 

presence of the electron donor, and 3+ in the intramolecular case, k4 may be slightly different in 

the two cases as a result of long-range electrostatic interactions. However, considering the large 

distance between the P2+ (or P3+) unit and A1
+, and the fact that the moving ring R is uncharged, 

we expect this effect to be negligible. 

The value of k5 can be obtained from the following equation 
 
kbet = [k5/(k5 + k4)]k5 + [k4/(k4 + k5)]k6       (S14) 
 
where kbet and k6 are the experimental values for 16+ and 26+, and k4 is krd (Table 1). 

Since k6 is much larger than krd (Table 1), conformer C has to disappear (step 6) as soon as it is 

formed (step 4). Therefore, under these conditions, the measured rate constant for signal decay is 

given by kbet = k5 + k4, regardless of the ring displacement efficiency, and k5 = kbet – k4. The 

values obtained are reported in Table 2. 

 

 




