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Introduction

Synthetic efforts towards a suitable model complex to investigate substrate binding in Bacillus subtilis Oxalate Decarboxyase have resulted in a novel manganese coordination polymer (Fig. 1). This bisoxalato pyim (2(1-H pyridyl imidazole)) manganese complex is arranged in one dimensional chains held together via ligand-ligand interactions where each chain is a repeating unit of manganese coordinated via a bidentate oxalate on either side to the next unit. This complex showed spin exchange down to 5 K resulting in a collapse of the manganese fine structure to a single EPR line. Doping of 1 % m/m Mn into the corresponding cadmium complex was performed in order to restore the fine structure and observe the spectral features of the complex.
Experimental 

Manganese doped cadmium pyim oxalate was prepared as single crystals and ground to a fine powder.  Variable temperature studies were performed at 208 GHz in the EMR facility at the NHMFL using the 24 - 660GHz 17-T transmission spectrometer.
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After performing X-band powder EPR at UF (Fig. 2A) it became apparent that although the zero-field splitting (zfs) parameter for the complex was small, no acceptable separation of signals could be obtained at 10 GHz. Data collection at 208 GHz (Fig. 2B) allowed for a much more accurate estimation of the zfs parameter as well as resolution of the manganese fine structure.  Temperature variation revealed a positive sign of D.
Conclusions

High field characterization of the complex showed zero field splitting parameter D on the order of 2000 MHz (0.07  cm-1), similar in magnitude to the C-terminal Mn-site in B. subtilis OXDC. 
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Fig  1.  Crystal structure of  the Mn bisoxalato pyim complex.





Fig.  2. (A) X-band CW EPR powder spectrum of Mn-doped Cd-bixoxalate pyim complex. (B) 208GHz, 5 K HFEPR spectrum.









