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Magnetic Characterization of a High-Spin, Square-Planar Co(II) Complex, [NMe4]2[Co(pinF)2]

Elinburg, J.K.;, Kotyk, C.M. and Doerrer, L.H. (Boston U., Chemistry)

Introduction
High-spin, square-planar complexes are extremely rare due to the large energetic gap between the dx2-y2 orbital and the lower energy d orbitals. Recently, the Doerrer Group has reported on the synthesis and characterization of a series of highly unusual high-spin, square-planar complexes of late-row 3d metals, featuring a perfluoropinacolate ligand, (pinF).1,2 In this investigation, the magnetic properties of the cobalt(II) analog, [NMe4]2[Co(pinF)2] (Fig.1), are further explored via variable-frequency EPR studies.

Experimental 
[NMe4]2[Co(pinF)2] was synthesized as published.1 Variable-frequency EPR studies were conducted in the EMR Facility at the National High Magnetic Field Laboratory using its 15/17 T superconducting magnet.

Results and Discussion
The EPR spectra for [NMe4]2[Co(pinF)2] from 56.0 to 633.6 GHz are displayed below (Fig.2). Herein, only the lowest Kramers doublet of the ground quartet, S = 3/2 spin state is observed. These spectra demonstrate the presence of large unquenched orbital momentum and a very large zero field splitting induced by strong spin-orbit coupling. 

Conclusions
The variable-frequency EPR data obtained for [NMe4]2[Co(pinF)2] are consistent with previously published magnetic data including the solution magnetic moment (Evans’ method) and temperature-dependent magnetic susceptibility. Congruently, these data strongly suggest a unique S = 3/2 spin state and a large zero field splitting for the square-planar [NMe4]2[Co(pinF)2] complex. 
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Fig.2. Variable-frequency EPR spectra of [NMe4]2[Co(pinF)2] obtained for 56.0 to 633.6 GHz. 
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