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Introduction

- Heterocyclic compounds are known to occur in a wide range of biologically active compounds, including 

both natural products and pharmaceutical compounds.

- Over the last decade, efficient heterocycle synthesis via C–H functionalization has attracted increasing 

attention from organic chemists, yielding materials used in applications in both medicinal and process 

chemistry.

- Due to its energy-conservant and environmentally friendly features, visible-light-induced photoredox

catalysis has undergone rapid development over the past decade. Recently, the use of visible-light-induced 

photocatalytic C–H functionalization for the construction of heterocyclic systems has emerged as growing 

fields in synthetic organic chemistry.

- The most commonly employed visible-light photocatalysts (PCs) are the polypyridyl complexes of 

ruthenium and iridium, such as Ru(bpy)3Cl2, (bpy: 2,2′-bipyridine) fac-Ir(ppy)3, (ppy: 2-phenylpyridine) and 

organic dyes (i.e., Eosin Y and Rose Bengal).

Eosin YRu(bpy)3Cl2·6H2O fac-Ir(ppy)3 Rose Bengal
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Introduction

- Three distinctive pathways, namely, reductive quenching, oxidative quenching, and energy transfer, are 

frequently used to describe photocatalytic mechanisms enabled by visible light.

- Reductive quenching requires the reductive quencher, such as a tertiary amine, to reduce the photoexcited

catalyst to its low-valence state.

- In oxidative quenching, an oxidative quencher, such as alkyl halide, oxidizes the catalyst in the 

photoexcited state, yielding a high-valence state.

- When the energy of the photoexcited catalyst is similar to the triplet energy of the substrate, energy transfer 

from PC* to the substrate may occur, undergoing additional organic transformations.
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Conclusion

- Various types of heterocycles were synthesized via the visible-light-induced photocatalytic 

C–H Functionalization.

- Photoredox catalysis avoids harsh conditions: high temperatures, catalyst loadings.
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