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Single-molecule magnets (SMMs) are molecules that possess an energy barrier to spin inversion, giving rise to slow
magnetic relaxation and magnetic hysteresis. To realize their intriguing potential applications, ranging from molecular
spintronics, quantum computing, to high-density information storage, spin-reversal barriers (Uet) and magnetic blocking
temperatures (Ts) must be increased. Lanthanide ions are especially well-suited for the design of SMMs due to their large
magnetic moments and magnetic anisotropy that originate from strong spin-orbit coupling of the 4f orbitals. One effective
methodology to boost blocking temperatures of multinuclear compounds is to generate strong magnetic exchange
between lanthanide centers using radical bridging ligands. In the event of strong magnetic exchange coupling, undesirable
relaxation pathways such as quantum tunneling of the magnetization can be suppressed. Here, the first isolation of the
bisbenzimidazole radical anion (Bbim3™*) and its use in radical-
bridged SMMs will be discussed, Fig. 1.2 Furthermore, the
isolation of the first fluoflavine radicals will be presented.’ A
second approach to strong coupling employs heavy p-block
elements since their diffuse valence orbitals facilitate better
penetration of the core electron density of the lanthanide
ions relative to diamagnetic ligands comprising lighter p-block
elements. Here, we will present the first lanthanide bismuth
cluster SMMs containing a [Ln.Big] heterometallocubane
core, Fig. 1. We will also show that the Bi, >* radical anion can
Fig. 1. Structures of the developed organometallic be tamed with rare earth ions to give the first SMMs featuring
lanthanide complexes. bismuth radicals, Fig. 1.*> We also synthesized complexes

with diamagnetic ®Y (I = %) to gain insight into the electronic
structure and spin density distribution.®® The organometallic rare earth chemistry has been further advanced by the
isolation of the first guanidinate complexes featuring a weakly coordinated tetraphenylborate anion,'® which have
ramifications for both magnet design and reactivity studies.!*!?
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