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Multifunctional Organized Systems Based on Cobalt(II) Single-Ion Magnets
Vallejo, J.; Cano, J.; Fortea-Pérez, F.R.; Pardo, E.; Benmansour, S.; Castro, I. (U. of Valencia, Spain, Inorganic Chemistry); Krzystek, J. (NHMFL) and Armentano, D. (U. of Calabria, Italy, Chemistry and Chemical Technology)
Introduction

In the past three years there has been a trend within the area of single-molecule magnetism to shift from large polynuclear complexes of metal ions with high values of the ground spin state S to much simpler mononuclear species. The first known examples of single-ion magnets were complexes of lanthanides, actinides, and within the transition metal ions, cobalt, manganese, nickel, iron and rhenium [1].  Here we report a two-dimensional 2D MOF with a square grid topology built from cobalt(II) SIMs as nodes and long rod-like aromatic bipyridine ligands as linkers, and exhibiting large square channels capable to host a large number of different guest molecules. An HFEPR study on these systems has allowed us to understand how their observed SIM behavior is modified by the nature of the guest molecule.
Experimental


The EMR Facility of the NHMFL Tallahassee was used including its 15/17 T superconducting magnet.  
Results and Discussion
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The syntheses of the 2D MOF with ortho-dichlorobenzene as guest molecule (DCB@1) and the subsequent single-crystal-to-single-crystal interchange of the guest molecules – thianthrene (TAN@1), toluene (TOL@1) and pyrrole (PYR@1) – as well as the study of the magnetic behavior were carried out at the University of Valencia. Crystal structures were solved at the University of Calabria. All systems showed slow relaxation of the magnetization but different blocking temperatures (Fig. 2) and, therefore, different relaxation times and energy barriers, which were related to non-negligible changes on the molecular geometry of the CoII ions, as theoretical (NEVPT2) calculations pointed out. In agreement with the theoretical study, HFEPR results supported a large and positive value for the axial zero-field splitting and the E/D parameter ranged between 0.075 and 0.130 depending on the nature of the aromatic molecules accommodated into the pores of the MOFs. 
Conclusions

Magnetic properties via of a MOF based on organized CoII SIMs obtained with HFEPR correlate very well with those obtained by magnetometry and also with the results of quantum-chemical calculations, supporting the dependence of the observed SIM behavior on the nature of the guest molecule.
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Fig. 2. Temperature dependence of (M“ of DCB@1, TAN@1, TOL@1 and PYR@1.





Fig. 1. Ligand Design Approach to Cobalt(II)-Based SIM-MOFs for Magnetic Sensing of Aromatic Compounds.








