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The activation of small molecules in multi-electron catalysis usually requires the presence of 
a metal. To develop bio-inspired catalysts, we have focused on complexes with thiolate 
ligands. This type of complex is widely present in the active site of enzymes that catalyze redox 
reactions of major interest in the context of the current energy challenges that chemists must 
face. For example, we can cite the hydrogenases which reversibly reduce protons to generate 
H2 (see Figure). In this context, we have isolated and characterized a series of bio-inspired 
complexes to develop catalysts for the production of H2 and the reduction of O2 or CO2.[2]  
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Hydrogen production through water splitting appears to be the best solution in the long run for 
the storage of renewable energies. Hydrogenases are organometallic enzymes containing iron 
and/or nickel metal centers, whose catalytic performances rival that of platinum for hydrogen 
evolution. Their fascinating properties make them the ideal inspiration for the design of new 
molecular catalysts for technological devices.  
In this context, we developed MFe bio-inspired complexes (M = Ni, Fe, Co) that display H2 
production activity under electrocatalytic conditions. We have combined different 
spectroscopic techniques with theoretical calculations to investigate the mechanism in order 
to define the key parameters for optimal activity. During this presentation, these mechanisms 
will be discussed based on this analysis with a special focus on the specific role of each of 
these techniques in particular EPR spectroscopy. 
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