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High Field EPR of a New 1D Polymeric Metal-Oxalate Complex
Goodsell, J.; Angerhofer, A. (UF, Chemistry) and Ozarowski, A. (NHMFL)
Introduction 

It is well known that the oxalate dianion can form inorganic polymers because of its ability of bidentate ligand binding on opposite sides. We have synthesized two new bis-oxalato 2-(1-H-pyridyl) imidazole (pyim) complexes with Mn(II) and Cd(II) as the metallic links in the 1D chain. Mn(II) was doped into the Cd(II) complex in order to provide for a magnetically dilute system that can be easily studied by EPR. The complex assembles into one-dimensional polymer chains where each metal atom is coordinated by two oxalate molecules and neighboring chains are held together by pi-stacked ligand interactions. While these inorganic polymers are interesting in their own right, particularly when paramagnetic transition metals are used, we were more interested in characterizing a model system of Mn(II)-oxalate coordination that could be used to explain EPR and ENDOR signals in Mn-containing enzymes.
Experimental 

High Field EPR experiments were performed at the EMR Facility using a 15/17 T SC magnet at 208 GHz on powders of the Mn-doped Cd bis-oxalato pyim complex at cryogenic temperatures (see fig.1) to complement low-field X-band single crystal data and the crystallographic structure models of the complexes.
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Results and Discussion

The high field data can not be simulated by a single component. Preliminary simulations suggest a negative D parameter for one of the Mn(II) centers of only around -0.070 cm-1 consistent with a hexa-coordinate ligand environment of the Mn(II) ions replacing the Cd(II) centers as expected from the crystal structure. It is still unclear whether the second Mn(II) site is related to an inherent disorder in the Cd(II) positions in the crystal. Since the oxalate ligands appear to be very planar in the crystal this system may serve as a good model system for ENDOR studies of the anisotropic couplings between 13C in isotopically labeled oxalate and Mn(II) in a bidentate ligand complex. Such couplings have been observed before when 13C-labeled oxalate is added to the E280Q mutant of oxalate decarboxylase but have so far eluded conclusive interpretation.
Conclusions

The Mn-doped Cd-bis-oxalate-pyim complex appears to be a promising model system for ENDOR experiments exploring the coupling between the metal and 13C in isotopically labeled oxalate ligands.
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��Fig.� SEQ "Figure" \* ARABIC �1� HF EPR at 208 GHz. Sweep speed: 2 mT/s. Field modulation amplitude: 22 G. Modulation Frequency: 50 kHz. Variable temperature as indicated in the legend.
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