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Single-molecule magnets (SMMs) are molecules that possess an energy barrier
FEBRUARY 2: 202[" to siin inversion, gi%fing rise to slow magnetic relaxatIi)on and magneg}c,
hysteresis. To realize their intriguing potential applications, ranging from
molecular spintronics, quantum computing, to high-density information
2230PMET storage, spin-reversal barriers (Ueff) and magnetic blocking temperatures
(TB) must be increased. Lanthanide ions are especially well-suited for the
design of SMMs due to their large magnetic moments and magnetic anisotropy
HAHN HALL NORTH 140 that originate from strong spin-orbit coupling of the 4f orbitals. To improve
TB, we pursue multinuclear SMMs comprising strong magnetic exchange
between lanthanides through the use of radical bridging and bismuth ligands,
respectively, Fig. 1.1-8 We also devise unprecedented radical complexes
FACULTY HOST: with diamagnetic 89Y (I = %) to gain insight into the electronic structure
NICK MAYHALL and spin densllty dlStI‘.lbutIOIl through spectroscopy and computations. The
organometallic chemistry of the rare earth elements has been further advanced
by first, employing dibenzocyclooctatetraene which led to unprecedented
trismetallocene and sandwich complexes, respectively,9,10 and second, the
isolation of the first guanidinate complexes featuring a weakly coordinated
tetraphenylborate anion, Fig. 2.11 The latter compounds have ramifications
for both magnet design and reactivity studies.
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Fig. 1. Structures of the [Cp*2Dy2Bis]?” dianion Fig. 2. Advancing dibenzocyclooctatetraene
and the [(Cp*2Dy)2(u-n%n*Biz*)]” anion. and guanidinate chemistry.



