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Magnetic Hysteresis above 77 K in a Dysprosium Metallocene
Single-Molecule Magnet

Fu-Sheng Guo?

& Department of Chemistry, University of Sussex, Falmer, Brighton, BN1 90J (UK.)
E-mail: guofush@hotmail.com

Single-molecule magnets (SMMs) containing only one metal center are a type of nanomagnet
that may represent the lower size limit for molecule-based magnetic information storage
materials.['"?! The current drawback is that all SMMs require liquid-helium cooling to show
magnetic memory effects. We now show that a strategy in which two key structural parameters
within the metallocene framework — i.e. the Dy-Cpcent distances and the Cp-Dy-Cp bending
angle — are rendered short and wide, respectively, through a careful choice of ligand substituent
produces an axial crystal field of sufficient strength to furnish the first SMM with a blocking
temperature above 77 K.
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Figure 1. (a-c) Structures of the dysprosium metallocene complexes. (d) Magnetic hysteresis of the
“5*” cation at 80 K with a sweep rate of 25 Oe/s.

A dysprosium metallocene cation, [(Cp™™)Dy(Cp*)]" (“5* cation, see Figure 1c), was
targeted with cyclopentadienyl substituents of sufficient bulk to produce a wide Cp-Dy-Cp
angle, but not too bulky such that close approach of the ligands became hindered. A new record
energy barrier of Uefr= 1,541 cm ™! is described. The blocking temperature of 7z = 80 K for the
5* cation ushers in an era of high-temperature SMMs, thus overcoming an essential barrier

towards the development of nanomagnet devices that function at practical temperatures.!
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