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Rational ligand design enables the development of new classes of luminescent Re(I) and 
cyclometalated Ir(III) complexes as efficient visible-light photocatalysts, in which 
systematic tuning of excited-state energetics directly translates into catalytic reactivity. 
Incorporation of strongly π-accepting ligands, such as isocyanoborate and 
isocyanoantimonate, into Re(I) diimine platforms affords charge-neutral, intensely 
emissive complexes with enhanced excited-state redox potentials, thereby enabling 
activation of a broad range of substrates under visible irradiation [1]. To further 
improve robustness and efficiency, photostable Re(I) platforms featuring carbene 
ligands have also been developed; these complexes promote photocatalytic CO2 
reduction under visible light [2], addressing a key limitation of conventional fac-
[Re(CO)3(diimine)X] systems, which typically require UV excitation. 

Complementary Ir(III) photocatalysts provide long-lived triplet excited states capable of 
driving challenging electron-transfer processes, including the selective activation of 
fluorinated alkyl halides. To improve practicality and recyclability, heterogeneous 
photocatalysts have been prepared by immobilizing these transition-metal complexes on 
solid supports [3]. By immobilizing the photocatalyst on receptor-containing solid-
supported materials, selective activation of substrates can also be achieved. Emission-
quenching and time-resolved studies elucidate bimolecular electron-transfer events 
between immobilized excited states and solution-phase substrates, establishing 
correlations between electron-transfer efficiency, catalytic performance, and selectivity. 
Finally, introduction of a related class of acyclic carbene ligands into luminescent Ir(III) 
complexes yields mechanochromic systems, highlighting opportunities to integrate 
photocatalysis with stimuli-responsive materials [4,5]. 
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