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Spin-crossover transition metal complexes represent a promising platform for creating materials with controllable properties. The ability of these complexes to switch their magnetic and optical characteristics under the influence of temperature, light, or pressure opens up prospects for the development of memory devices, sensors, state-memorizing systems, and, as demonstrated in this work, MRI contrast agents. In this study, heptanuclear iron complexes [Fe(II)(CN)6{Fe(III)L}6]X2 (L = dianion N,N-bis(1-hydroxy-2-benzylidene)-1,7-diamino-4-azageptane, X⁻ = SCN, Cl) were investigated. 
The Fe(II)-Fe(III) heptanuclear complex with the SCN anion was studied by time-resolved EPR spectroscopy in the X-band under pulsed laser irradiation (λ = 580 nm, ν = 100 Hz) within the temperature range of 25 to 80 K. A polarized signal from the low-spin state of the Fe(III) ion (S = 1/2) was observed at temperatures from 40 to 60 K. The origin of the spin polarization formation is discussed. 
The structure of the complex with the Cl counterion was optimized in the ORCA program, and the spin density was analyzed at various multiplicities: 35 (Fe(II): S = 2, Fe(III): S = 5/2), 31 (Fe(II): S = 0, Fe(III): S = 5/2), 11 (Fe(II): S = 2, Fe(III): S = 1/2) and 7 (Fe(II): S = 0, Fe(III): S = 1/2).

The possibility of complexes application as a contrast agent for MRI in the future is being considered. For this purpose, the sample was dissolved in SDS micellar solutions (50 mmol SDS), and the relaxation times of water (T1, T2) were measured at complex concentrations of 11.35, 17.35, and 23.05 μmol/L by 1H NMR spectroscopy (500 MHz, 303 K). The calculated relaxivity demonstrates a pronounced T2 effect: r2 = 118 ± 3 mmol-1·s-1, r1 = 2.4 ± 0.6 mmol-1·s-1, and the ratio r2/r1 = 49.3. The obtained values, comparable to USPIO (ultra-small superparamagnetic iron oxide), confirm the prospects of the complex as a T2-weighted (negative) MRI contrast agent.
