[image: JustM_purple.jpg]NATIONAL HIGH MAGNETIC FIELD LABORATORY
2015 ANNUAL RESEARCH REPORT

HFEPR and 57Fe Mössbauer Spectroscopic Investigation of the Tetrahedral, S = 2, [Fe{(EPiPr2)2N}2], E = S, Se, Complexes
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Fig. 1. X-ray crystal structure of 1.  

Introduction
	Owing to their similitude with the local iron sites of enzyme-based iron-sulfur clusters, iron-containing complexes enclosing a tetrahedral FeIIS4, S = 2 site are of high interest in bioinorganic chemistry. Up to date, only four such systems have been studied by high frequency/field EPR.1-4 Furthermore, no such investigations have been ever reported for a Se-based analog. In this study we have performed a detailed HFEPR and Mössbauer spectroscopic investigation of the [Fe{(EPiPr2)2N}2], E = S (1), Se (2) series of analogous complexes. 

Experimental
HFEPR experiments were performed using the EMR Facility and in particular its15/17 T superconducting magnet. Field- and temperature-dependent 57Fe Mössbauer spectra were recorded using a constant acceleration spectrometer fitted with an 8 T superconducting magnet that is part of the user program at the NHMFL. Fig. 3. Field- and temperature-dependent 57Fe Mössbauer spectra recorded for 1. The solid red lines overlaid over the experimental data are simulations obtained using a standard S = 2 spin Hamiltonian.

 
Results and Discussion
The high-field EPR and field-dependent Mössbauer spectra recorded for 1 - 2 were successfully analyzed in the framework of an S = 2 spin Hamiltonian. This study allowed us to establish that at low temperature the magnetic properties of the S and Se containing complexes are similar. This observation is further corroborated by the fact that the parameters which describe the electronic ground state of these complexes are also rather similar. Furthermore, a theoretical analysis of the parameters obtained from this spectroscopic investigation allowed us to determine that many of the essential spectroscopic parameters are in fact determined by the nature of the ancillary substituents present in the second coordination sphere of the iron ions.Fig.  2. Field vs. frequency map of EPR resonances observed for 1. Squares: experimental resonances.  Curves: simulations using best-fitted  parameters:  D = 4.53, E = 0.88 cm–1, g = [2.094, 2.057, 2.19].
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