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Introduction
[bookmark: _GoBack]	We have recently synthesized a series of “second-generation” low-coordinate iron(II) bis(alkoxide) complexes. Among these Fe(OR’)2(THF)2, where OR’ = [OCtBu2(3,5-Ph2Ph)], demonstrates an unusual reactivity toward several organic azides yielding iron tetrazene complexes such as Fe(RNNNNR)(OR’)2, see Fig.1. There are many other reported metal tetrazene complexes, yet only few iron tetrazene compounds are known. Moreover, their reactivity is virtually unknown. Assessing the oxidation state of the metal center in tetrazene compounds is complicated by the redox non-innocent behavior of the tetraazadiene ligands.1-3 In this study, we utilized Mössbauer and EPR spectroscopies to establish the oxidation state and the electronic structure of the iron ion incorporated by the Fe((4-OCH3C6H4)NNNN(4-OCH3C6H4))(OR’)2, complex 1. This study allowed us to rationalize group transfer reactivity of iron-tetrazene compounds. Fig.1 X-ray structure of 1.

 Fig.2 Field-dependent 57Fe Mössbauer spectra recorded for 1 at 4.2 K 0 T (A), 0.5 T (B), 1.0 T (C); 4.0 T (D); 8.0 T (E) and 180 K, 8.0 T (F). The solid red lines are simulations obtained using a standard S = 2 spin Hamiltonian.

Experimental 
	Field/temperature-dependent 57Fe Mössbauer and high-field EPR spectra were recorded using the constant acceleration Mössbauer spectrometer equipped with an 8 T SC magnet, and the 15/17 T SC magnet-based transmission EPR spectrometer, respectively, of the EMR facility at NHFML. 

Results and Discussion
	The combined set of high-field EPR and field-dependent 57Fe Mössbauer spectra recorded for 1 was analyzed in the framework of a typical S = 2 spin-Hamiltonian. The solid red lines of Fig.2 represent a typical set of simulations obtained using this model. This analysis revealed that 1 incorporates an iron site with an isomer shift typical of high-spin iron(III) ions. Furthermore the zero-field splitting (ZFS) of the quintet spin ground state is best described by a ZFS parameter D that is relatively modest i.e., |D| < 3 cm-1. This observation further corroborates the presence for this complex of a high-spin iron(III) site and suggests that the quintet ground states originates from the strong antiferromagnetic direct-exchange coupling of an iron-based S =  5/2 spin with the S = 1/2 spin localized over the tetrazene ligand.

Conclusions
	Analysis of the HFEPR and field-dependent Mössbauer spectra allowed us to establish the electronic structure of iron-tetrazene complex 1. 
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