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The presence of a counterion and its nature (geometry and ability to intermolecular interactions) in Fe(III) complexes in most cases significantly alter the crystal lattice, thereby influencing the magnetic properties of the compounds. 
Therefore, the study of changes in the magnetic properties of complexes in a series of different counterions is of particular interest, opening up possibilities for fine regulation of the spin state of the Fe(III) ion: LS (S = 1/2), HS (S = 5/2), bistable state (LS + HS), spin-crossover, SCO (mutual transition LS ( HS). 
The synthesis, identification, and results of magnetic properties study of a new Fe(III) complexes with tridentate NNO donors β-enaminone of the composition [FeL2]X (L = 1-phenyl-3-(quinolin-8-ylamino)prop-2-en-1-onato), X = SCN (1), NO3 (2), Cl (3), ClO4 (4) are presented. Fe(III) ion is octahedrally coordinated by four nitrogen atoms and two oxygen atoms from two ligands in the donor environment of N4O2 in each complex molecule. The synthesis of the complexes was carried out by the layer-by-layer diffusion method, which eliminates the influence of elevated temperatures during the synthesis process and thereby reduces the likelihood of the formation of chains, oxides and other undesirable structures. 
The analysis of the EPR spectra at 4-340K allowed us to establish that complex 1 exhibits a bistable state. In samples 2 and 3, smooth incomplete spin cross-overs (SCO) are observed. For sample 4, almost complete SCO is registered.
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Fig. 1. The shape of the EPR lines of complexes 1-4 at 4K (dashed line) and 340K (solid line). A and B indicate the position of lines for HS and LS complexes Fe(III), respectively.
