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Transition metal complexes incorporating the metal-metal (M-M) bond are a subject of 
widespread interest, including fundamental curiosity and potential applications in 
catalysis and small molecules’ activation. The most known M-M bonded compounds 
are binuclear paddlewheel-type complexes, which generally show strong M-M 
interactions, leading to a low-spin bimetallic core, often with multiple bonding between 
metal atoms.[1,2] However, M-M bonded compounds with Fe or Co centres often show 
a thermally-persistent high-spin ground state, which is interesting from the point of 
view of molecular magnetism. 

Herein, I present our studies about M-M interactions in high-spin [Fe2]
4+ 

formamidinates.[3] Particularly, I show how subtle changes in the ligand backbone can 
dramatically affect the molecular and electronic structure of [Fe2]

4+ complexes. Thus, 
switching from phenyl to p-tolyl N-substituted formamidinate ligand results in a major 
structure change – the formation of an unprecedented non-centrosymmetric complex 
[Fe(μ-DTolF)3Fe(κ2-DTolF)] incorporating variously coordinated N,N-bidentate 
symmetric ligands. Finally, we also provided a new ground state electronic structure of 
complexes [Fe2(μ-DPhF)4] and [Fe(μ-DTolF)3Fe(κ2-DTolF)], based on high-level ab-
initio calculations, and supported by magnetic measurements, Mössbauer spectroscopy, 
and cyclic voltammetry. Moreover, the presented [Fe2]

4+ complexes exhibit field-
induced slow magnetic relaxation with the effective magnetisation reversal barrier. Our 
studies set the stage for further advances in the fundamental chemistry of M-M bonded 
complexes and their applications in catalysis and molecular magnetism. 
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