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Reversible Solvatomagnetic Switching in a Single-Ion Magnet from an Entatic State
Vallejo, J.; Pardo, E.; Viciano-Chumillas, M.; Castro, I.; Amorós, P.; Julve, M.; Lloret, F.; Cano, J. (U. of Valencia, Spain, Inorganic Chemistry); Krzystek, J. (NHMFL) and Ruiz-Pérez, C. (U. of La Laguna, Spain, Physics)
Introduction 

While the interest in single-ion magnets (SIMs) lies in their potential applications in information storage and quantum computing, the switching of their slow magnetic relaxation associated with the host-guest processes is insufficiently explored. Herein we report a unique example of a mononuclear cobalt(II) complex in which geometrical constraints are the cause of an easy and reversible water coordination and its release. 
Experimental 

The EMR Facility of the NHMFL Tallahassee was used including its 15/17 T superconducting magnet. 
Results and Discussion


Crystal structures of [CoII(dmbpy)2](ClO4)2 (1) and its hydrated form [CoII(dmbpy)2(H2O)](ClO4)2 (2), dmbpy being the 6,6’-dimethyl-2,2’-bipyridine ligand, were solved (Fig.1). If coordinated water molecule is obviated, both metal surroundings are similar and make up an entatic state that favors the reversible entry and release of the water molecule, which was supported by DFT calculations.1 This interconversion between 1 and 2, accompanied by a color change, was monitored by XPRD, electronic and EPR spectroscopies and magnetometry. The HFEPR study, and supported by NEVPT2 calculations, showed that 1 is EPR-silent in agreement with a large negative axial zfs parameter (D) and a low rhombicity (E/D ≈ 0), and determined a positive sign of the D parameter for 2. The dehydrated form (1) is the only one of the two complexes showing a slow relaxation of magnetization.2
Conclusions

We have developed a new strategy for the design and synthesis of multifunctional molecular materials for chemical sensing and magnetic (or optical) switching based on a reversible water sorption/release process, which is possible through the presence of a local sterically constrained environment that reduces the structural plasticity of the complexes, but without fully preventing it. The reversible sorption behavior coming with a dramatic color change and the appearance or/and disappearance of the slow magnetic relaxation effects, makes this system a candidate for acting as a magnetic switch. 
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Fig.2 HFEPR spectrum of 2 recorded at 4.5 K and 56 GHz (black trace). Simulations using S = 3/2, |D| = 28 cm–1, |E/D| = 0.123, g( = 2.37, gǁ = 2.12 are in blue and red traces for negative and positive axial D parameter, respectively.





Fig.1 Geometries of cobalt(II) complexes and color of single-crystals of 1 and 2.









