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Kolbe reaction

High current density（>250 mA cm−2） is 

required to ensure high anodic potential

harsh oxidative 

conditions

Poor founctional group tolerance



Kolbe reaction

oxidative reductive

VS

Nature 2022, 606, 313–318.



Kolbe reaction

Low selectivity

Science 2023, 380, 81–87.



Lin`s work: cross-electrophile coupling of alkyl halides

Key: 
anion-stabilizing substituent

Highlight: 

high selectivity

Nature 2022, 604, 292–297.



Cross-electrophile coupling reactions of alkyl halides

• The dual function of halides as both coupling substrates and hydrogen sources

• Avoiding the use of silanes as hydrogen sources and the addition of reductive 

metal reagents

• Mild electroreductive conditions with good functional group compatibility

• Good chemoselectivity and regioselectivity

• Late-stage modification of biorelevent molecules

• Tunable synthesis of linear and branched coupling products.



Optimization of reaction conditions



Substrate scope of olefin



Substrate scope of halide



Late-stage modification of biorelevant compounds

If the reaction could go further by the installation of nitrogen-based

ligands directly within the framework of the alkene substrate?



Branch product 

Inspired by Ming Joo Koh

Nat. Commun. 2020, 11, 5857–5865



Branch product 

Inspired by Yao Fu

Nat. Commun. 2022, 13, 1890–1899.



Branch product 



Mechanism of reaction

[Ni]: -1.71V

L1: -2.76V

CyBr: -3.92V

Alkene: no reduction peaks of alkyl 

alkene could be observed

Reduction peak

[Ni]+L1；[Ni]+L1+Alkene

-1.82V reduction of Ni(II)/Ni(I)

-2.59V reduction of Ni(I)/Ni(0)

[Ni]+L1+CyBr；[Ni]+L1+Alkene+CyBr

second reduction peak showed a distinct peak shift

e-
Ni(0)             CyBr



Mechanism of reaction

control experiments



Mechanism of reaction



Thank you for your attention
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