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Visible Light Induced Cross—Coupling Hydrogen Evolution Reactions

Zhong, Jian-Ji Meng, Qing-Yuan Chen, Bin Tung, Chen-Ho Wu, Li-Zhu*

(Key Laboratory of Photochemical Conversion and Optoelectronic Materials, Technical Institute of Physics and Chemistry,
Chinese Academy of Sciences, Beijing 100190)

Abstract Taking advantages of the mild, clean and earth-abundant characters of visible light catalysis, we have invented a
new reaction, namely cross-coupling hydrogen evolution (CCHE) reaction, for the construction of a series of C—C bond,
C—X (heteroatom) bond, or X—X bond directly from two different C—H bonds, C—H and X—H bonds, or X—H and X—
H bonds, respectively. In contrast to traditional strategies, this CCHE reaction avoids the use of any external oxidant and H, is
the sole product at ambient condition. In this contribution, we will highlight the development of CCHE reaction since the first
report in 2013 to provide guidance for cleaner, safer, and more efficient, step-economic and atom-economic organic

transformation.
Keywords cross-coupling hydrogen evolution; visible light catalysis; environmentally friendly; atom-economy; synthetic
strategy
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Figure 3 Combining eosin Y with G-RuO, nanocomposites to catalyze
the cross-coupling hydrogen evolution reaction
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quantum dots and NiCl,
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reaction of a-amino acids and f-keto esters
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Figure 10 Visible light induced cross-coupling hydrogen evolution
reaction for the synthesis of indole derivatives
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