
-30

0

30

60

-1.6-1.2-0.8-0.40.00.4

i(
µA

)

E vs Fc+/0 (V)

A Molecular Mediator for Reductive Concerted 
Proton-Electron Transfers via Electrocatalysis

Scientific Achievement
§ We develop a molecular mediator to 

deliver a proton and electron to a 
substrate in a concerted fashion.

Chalkley, Matthew J.; Garrido-Barros, Pablo; Peters, Jonas C. A molecular mediator for reductive concerted proton-electron transfers
via electrocatalysis. Science (2020) 369, 850-854. DOI: 10.1126/science.abc1607

Significance and Impact
§ Concerted delivery of proton and electrons, 

as opposed to stepwise delivery, requires 
significantly less energy input.

Technical Details
§ Process is electrocatalytic
§ Concerted proton-electron transfer is rate limiting
§ Approach involves synthetic integration of a 

redox mediator and a Brønsted acid

Catalytic cycle for reduction of a small 
molecule substrate via concerted 
proton-electron transfer

Cyclic voltammograms demonstrating 
increasing rate of reaction with increasing 
cobaltocene catalyst
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