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Modulating magnetic anisotropy in coordination complexes using hydrostatic pressure
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Large magnetic anisotropy arising from a single 3d transition metal ion in a suitable ligand field [1], and high pressure
studies of metal complexes [2] are both hot topics in coordination chemistry. The former offers the possibility of using
synthetic chemistry to achieve magnetic anisotropies that are an order of magnitude beyond that observed in polynuclear
assemblies. Meanwhile, pressure can flip the orientation of Jahn-Teller axes, and control magnetic ordering temperatures [3].
Herein, we will describe the structures and magnetic anisotropy of the compounds Nas[Mn(L-tart);]-12H>0 (1, L-tart = L-
tartrate) and [Ni(MeDABCO)>CI3](ClO4) (2, MeDABCO = 1-methyl-4-aza-1-azoniabicyclo[2.2.2]octanium cation). Compound
1 is a 3D network containing Mn(IIl) ions in a distorted octahedral coordination geometry, leading to observation of slow
relaxation of the magnetisation under an applied magnetic field. Compound 2 is a discrete molecular complex with Ni(II) ions
in an approximately trigonal bipyramidal coordination environment, which induces giant magnetic anisotropy. The ambient
pressure crystallographic and magnetic properties of both compounds will be described, before discussion of the contrasting
effects of hydrostatic pressure, which lead to very different changes in the magnetic anisotropy.

[1] G. A. Craig, M. Murrie, Chem. Soc. Rev., 2015, 44, 2135.

[2] J. P. Tidey, H. L. S. Wong, M. Schroder, A. J. Blake, Coord. Chem. Rev., 2014, 277, 187.

[3] C. H. Woodall, G. A. Craig, A. Prescimone, M. Misek, J. Cano, J. Faus, M. R. Probert, S. Parsons, S. Moggach, J. Martinez-
Lillo, M. Murrie, K. V. Kameney, E. K. Brechin; Nature Commun., 2016, 7, 13870.

e,

r
, AN22
Wt
|
= LN
‘| N21
Mi1 |
¥ & CI
CI3 Ccl2

Keywords: Single-ion magnets, high pressure crystallography, coordination chemistr

Acta Cryst. (2017). A73, C1433 C1433



