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� Effects of introduction of a bridging ligand RC2, which composed of two 

2,2’-bipyridine moieties connected through two ethylene chains, into supramolecular 

photocatalysts was conducted, with comparison to that with a C2 bridging ligand, which 

was connected two 2,2’-bipyridine moieties with only one ethylene chain. In the case of 

using a supramolecular photocatalyst with Re(N^N)(CO)3Cl as a catalyst unit, usage of 

RC2 enhanced the photocatalytic ability for CO2 reduction compared with that of C2. 

Investigation of photophysical and electrochemical properties and quenching behaviors 

clarified that one of the main reasons for this difference is high oxidation power of the 

excited Ru site of the RC2 complex, which enhanced a reductive quenching process of 

the excited Ru site by a reductant. 

� On the other hand, in the case of supramolecular photocatalysts with a [Re(N^N) 

(CO)2{P(p-F-C6H4)3}2]+ as a catalyst unit, introduction of RC2 induced lower 

photocatalysis compared to that of C2. Based on mechanistic studies, lower reduction 

power of the Re unit in the RC2 complex was the main reason. 

   Effects of structures and electronic properties of the bridging ligands of the 

Ru(II)-Re(I) supramolecular photocatalysts on reductive quenching and intramolecular 

electron transfer process were described in details. In the case of using an alkyl chain in 

the bridging ligand, the stronger electronic interaction between the Ru and Re units 

induced a faster reductive quenching rate. Intramolecular electron transfer following the 

reductive quenching process was firstly followed by using time-resolved infrared 

spectroscopy. This process was very fast, with the rate constant of > 2.3 x 107 s−1. 

Investigation of a correlation between the rate constants and the lengths of the alkyl 



chains indicated that the intramolecular electron transfer proceed the through-bond 

mechanism. 


