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ABSTRACT:
Lanthanides have been demonstrated to be especially well-suited for the design of single-molecule
magnets owing to their large magnetic moments and magnetic anisotropy that stem from strong spinorbit coupling of the 4f orbitals. By employing lanthanide ions such as Tb3+, Dy3+, and Er3+ which
possess intrinsically large orbital angular momentum, significantly higher spin-reversal barriers and
blocking temperatures can be attained. One effective methodology to increase blocking temperatures
is to generate strong magnetic exchange between lanthanide centers using radical bridging ligands. If
the magnetic exchange coupling is large enough then quantum tunneling of the magnetization can be
suppressed. Here, the synthesis of multiple bimetallic radical-bridged lanthanide single-molecule
magnets and the effective suppression of quantum tunneling pathways using various organic and
inorganic radical bridging ligands will be presented. In particular, the combination of axial magnetic
anisotropy provided by the cyclopentadienyl ligands with the strong magnetic exchange coupling
enabled by the inorganic N23- radical gave rise to exceptionally large magnetic hysteresis loops
which remain open up to high temperatures.
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