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High-Frequency and -Field EPR of a Hexacoordinate Mn(III) Complex with Axial Compression
Telser, J. (Roosevelt U., Chemistry); Cazacu, M.; Shova, S.; Soroceanu, A. (Petru Poni Institute, Iași, Romania); Machata, P.; Bucinsky, L.; Breza, M.; Rapta, P. (Slovak Technical U., Bratislava, Slovakia); Krzystek, J. (NHMFL) and Arion, V.B. (U. Vienna, Austria, Chemistry)
Introduction 

We are interested in transition metal coordination complexes with “non-innocent” ligands and the role of such complexes in biomimetic oxidation catalysis. In particular, complexes with coordinated phenolate ligands are of interest due to stabilization of radicals by the phenol moiety. The ligand platform studied herein is shown in the scheme below. Of relevance to the present study is the complex with M = Mn(III), an ion known to perform oxidative chemistry and to be of biological relevance.1
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Experimental


The EMR Facility and 15/17 T superconducting magnet was used in the HFEPR experiments. A variety of forms of MnL(OAc) were used: microcrystalline samples, powder samples immobilized in n-eicosane, and frozen solutions (dichloromethane (DCM):toluene, ~2:1 v/v). The frozen solution was also investigated by X-band EPR using a Bruker Elexsys 680X spectrometer equipped with a dual-mode cavity (EMR Facility). 
Results and Discussion
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The complex MnL(OAc) gave HFEPR signals consistent with its high-spin 3d4 electronic configuration. Of interest is that the uniaxial zero-field splitting parameter, D, was positive, which is unusual for six-coordinate Mn(III) with light atom (O, N) coordination. This result can be seen in Fig. 1, left. Analysis of the field-frequency dependence of the resonances (Fig. 1, right) gave D = +3.35 cm–1, |E| = 0.24 cm–1, g = 2.00. X-band EPR (not shown) exhibited a low-field signal consistent with the HFEPR results. The value D > 0 is likely the consequence of the molecular structure, which exhibits Jahn-Teller compression along the principal axis; more common is the case of axial elongation which gives D < 0.1
Conclusions

The utility of HFEPR in studying Mn(III) coordination complexes has again been demonstrated. Also shown is the utility of simple ligand-field theory, which was validated by quantum chemical calculations discussed elsewhere.1 
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Fig. 1 Left: HFEPR spectrum of MnL(OAc) in a DCM:toluene glass at 10 K and 203.2 GHz (black trace) and its simulations using spin Hamiltonian parameters as in the text. Blue trace: negative D; red trace: positive D. Right: 2-D field/frequency map of turning points in MnL(OAc). Squares: experimental points; curves: simulated as in text. Red curves: canonical turning points with B0 || x, blue curves: B0 || y, black curves: B0 || z.
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