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The Investigation of Low-Coordinate, Phosphido Iron(II) Complexes
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Introduction 
[bookmark: _GoBack][image: ]We have recently synthesized a series of low-coordinate, heteroleptic iron(II) complexes stabilized by phosphide and β-diketiminate ligands.1 Thus, the reaction of the starting β-diketiminate iron(II) chloride complex with R2PLi (R= i-Pr, t-Bu, Ph, Cy) in a polar solvent i.e., dimethoxyethane (DME), leads to anionic four-coordinated phosphido compounds. The reactions performed in non-polar solvents for example, pentane and toluene, leads to neutral three-coordinated such as 1, see Fig.1. Previous investigations of three-coordinate iron(II) compounds supported by -diketiminate ligands revealed the presence for these compounds of unquenched orbital momenta originating from quasi-degenerate orbital ground states.2,3 Interestingly, the unquenching of orbital momenta leads to systems with uniaxial magnetization properties that is, to compounds that have a single molecule magnet (SMM)-like behavior. In contrast, our combined field-dependent 57Fe Mössbauer and High-Field EPR spectroscopic investigation of 1 revealed that for this complex the angular momentum remains fully quenched. Consequently, this study demonstrates that 1 exhibits a set of magnetic properties that are distinctly different from those of its analogues. [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Fig.1 Molecular structure of the neutral, three-coordinate iron(II) complex 1. 

Fig.2 Field-dependent 57Fe Mössbauer recorded for 1. The solid red lines are simulations obtained using a standard S = 2 spin-Hamiltonian. 

Experimental 
	In order to determine the electronic structure of 1 we have recorded a series of field- and temperature-dependent 57Fe Mössbauer spectra using constant acceleration spectrometer outfitted with a 8 T superconducting magnet available at the EMR facility of NHFML. Furthermore, a series of high-field EPR measurements were conducted on a ground solid sample of 1 using the homodyne, quasi-optical EPR instrument outfitted with a 15/17T superconducting magnet of the EMR facility.

Results and Discussion
	Analysis of the 57Fe Mössbauer and HFEPR spectra recorded for ground solid samples of 1 (Fig.2) demonstrates that the iron sites of these complexes adopt a +2 oxidation state and a high-spin electronic configuration. Furthermore, the investigation of the field-dependent behavior of these spectra indicates that while the quintet ground state of 1 can be well described by a rhombic zero-field splitting (ZFS) tensor for which the ZFS parameter D is positive.

Conclusions
	The iron(II) site of 1 adopts a high-spin electronic configuration that lacks the large unquenched orbital momenta observed for analogous iron(II) complexes supported by -diketiminate ligands. 
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