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Introduction
The current project is devoted to the synthesis of novel transition metal complexes of Schiff base ligands and their characterization by spectroscopic methods and X-ray crystallography. We report here synthesis and HF EPR investigations of a series of Mn(III) complexes with Schiff bases derived from ethanolamine and salicylaldehyde or o-vanillin and having various non-coordinated anions. The X-Ray structure determination revealed chains of quasi-octahedral MnO4N2 moieties bridged by the ethanolamine fragments of the Schiff bases. (Fig.1). There is no path to support exchange interactions between the Mn(III) ions and from the viewpoint of magnetism, they can be treated as monomers.
Experimental


The HFEPR spectra of powder samples were recorded on the transmission spectrometer of the EMR facility at temperatures ca. 3 K to 30 K, microwave frequencies 60-640 GHz and magnetic fields up to 14.9 T. 
Results and Discussion


The quintet (S = 2) spectra of the d4 Mn(III) ions were interpreted in terms of the standard spin Hamiltonian
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The introduction of the fourth-order spin operators significantly improved the simulations. The spin Hamiltonian parameters of the compounds under investigation span a narrow range and, as expected, no significant effect of the anions is observed. For the example presented in Fig.2, the following parameters were found: gx = 1.998(1), gy = 1.986(1), gz = 1.993(2), D = (3.295(3) cm(1, E = (0.663(1) cm(1, B40 = (0.00033(1) cm(1, B44 = (0.0017(4) cm(1.
Theoretical calculations of the zero-field splitting parameters D and E were attempted, using the free software package ORCA [1]. A fragment containing one Mn with its environment was cut off from the chain for the purpose of these calculations. The CASSCF method was employed with 4 electrons on 5 d orbitals. 5 excited quintet and 20 excited triplet states were taken into account. The calculations produced D = (3.41 cm(1 and E = (0.49 cm(1, in a good agreement with the experiment.
Conclusions

The spin Hamiltonian parameters were determined, including their sign, for a series of polynuclear Mn(III) complexes. The HFEPR spectra prove that no significant interactions between the Mn ions occur. Owing to relatively large D in our compounds, this research could not be performed on standard X or Q-Band EPR instruments. Good agreement between the experimental and theoretically calculated zero-field splitting parameters was achieved. 
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Fig.1 Chain structure of the complexes.


The Mn-Mn distance is 5.725 A.





Fig.2 EPR spectra of one of the compounds recorded at 10 K with microwave frequencies as indicated. Blue are the experimental spectra and the red lines are simulated. 








