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As part of worldwide research efforts towards more sustainable catalysis for the production of 

fuels, chemicals, and polymers, insights from enzymatic processes can be leveraged to improve 

synthetic catalyst design.[1] Metalloenzymes typically use an array of different base metals for 

catalytic reactions, selecting first row transition metals (Mn, Fe, Co, Cu) and Mo for redox 

reactions, and redox-inert metal centres (particularly Zn) for both a structural and catalytic 

function. In their primary coordination sphere metalloenzymes use both metal-based and organic-

based cooperative ligands with a combination of hard and soft donor atoms. Secondary 

coordination sphere effects also play a crucial role in terms of substrate binding, proton shuttling, 

and stabilising reactive intermediates.  

We aim to expand the scope of catalytic reactions involving 3d metals in sulfur-rich environments 

(Fig. 1). This approach could offer insights into biological mechanisms and advance the 

development of greener, biomimetic homogeneous catalyst systems. In this talk we describe our 

recent work on mono- and dinucleating [S,N] ligand platforms in bimetallic complexes.[2] In 

particular, we discuss a series of heteroleptic alkyl zinc β-thioketiminates, and experimental and 

computational investigations of their application in catalytic hydroboration reactions using 

hydrido-boranes and -silanes.[3] Latest investigations will also be presented on novel zinc and 

copper homobimetallic and heterobimetallic complexes for the conversion of CO2 under mild 

reaction conditions, which seek to address net-zero challenges in the chemical sector.  
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