EPR STUDY OF A SERIES OF MANGANESE(II) CHLORIDE COMPLEXES WITH N-(2(-PYRIDYLIMINE)BENZOIC ACIDS
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α-Iminopyridine ligands are of particular interest due to their facile syntheses, rich steric and electronic properties that can be easily tuned through substitution reactions at the ligand backbone. (-Iminopyridine with free carboxylate ends are considered highly useful owing to their simultaneous activities as both chelator and a bridging ligand adopting various coordination modes. A series of new Mn(II) chloride complexes, [MnL1Cl]2∙2H2O (1), Mn(HL2)2Cl2·2H2O (2) and Mn(HL3)2Cl2·CH3OH·H2O (3) [HL1, HL2 and HL3 – 2-, 3- and 4-N-(2'-pyridylimine)benzoic acids, respectively, formed in situ from 2-pyridinecarbaldehyde and respective aromatic amino acids], have been prepared and characterized by elemental analysis, IR, UV-Vis and EPR spectroscopy, as well as single-crystal X-ray diffraction (3). The neutral Mn(HL3)2Cl2 molecule in 3 shows no crystallographically imposed symmetry with the metal atom in a MnN4Cl2 compressed octahedral geometry. In the crystal, molecules of 3 are arranged in columns propagating along the c axis with the minimum Mn···Mn separation in a column being above 8 Å. 
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The X-band EPR spectrum of a powder sample of 1 at 77 K shows a broad resonance at g = 2 with width about 460 G, a typical feature for polynuclear Mn(II) complexes. The EPR spectra of the crystalline samples of 2 and 3 exhibit broad fine structure signals at 1200, 2300, 3200 and 5000 G (2, geff ~ 5.83, 3.04, 2.18 and 1.40, respectively) and 1600, 3100 G (3, geff ~ 4.39 and 2.26, respectively) resulting from ZFS of the spin states for the high-spin d5 metal ion. ZFS is highly sensitive to the environment of the Mn(II) ion,  and for cis-six-coordinate Mn(II) dichloride complexes, the D values were found to fall in the range of 0.110–0.319 cm–1 [1]. Simulated EPR spectra of a poor quality were obtained in the case of 2 and 3 that may be attributed to the difficulty of precisely calculating the relative intensity of the transitions since they occur between mixed Zeeman levels. The X-band EPR spectra of Mn(II) complexes with non-negligible ZFS are not easily analysable, and for a direct estimation of the D and E values the Q-band EPR-spectroscopy experiments at lower temperatures are required.
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