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Computational details:

The ab initio calculations on the crystal structures of complexes 3, 5, 8 and 39 have been performed on
the MOLCASS.2 programme package.! The scaler relativistic effect in our calculations has been
considered the Douglas-Kroll-Hess (DKH) Hamiltonian.? We have employed the Cholesky
decomposition technique to reduce the size of the disk space.> The basis set in our calculations was
taken from the ANO-RCC library implemented in the MOLCASS.2 programme package. We have used
the VTZP basis set for U, the VDZP basis set for the atoms in the first coordination sphere, and the
VDZ basis set for the atoms from the secondary coordination sphere onwards. We have considered
CAS(3,7) (three electrons in seven 5f orbitals) active space for our CASSCF calculations. Within this
active space, we have computed the energies of 35 quartets and 112 doublets. All the quartets and
doublets have been mixed by the RASSI-SO module to compute the energies of spin-orbit coupled
states. Finally, the g tensors, QTM, TA-QTM, etc., have been calculated with the SINGLE ANISO

module of MOLCAS.
Table S1: The CASSCF/RASSI-SO/SINGLE ANISO computed energies and g factors five ground
KDs of 7.
Energy (cm) 8 gy g
0.0 0.434 1.178 4.736

100.8 0.133 0.345 4.548

242.3 0.460 0.994 3.601

351.1 3.440 2.205 0.077

555.4 0.363 0.528 4.510

Table S2: The CASSCF/RASSI-SO/SINGLE ANISO computed energies and g factors five ground

KDs of 9.
Energy (cm™) g« g g
0.0 0.687 1.357 4.655
2293 3.562 1.833 0.039
325.3 2.967 2.031 0.183
624.2 3.369 2.421 1.090
762.8 0.627 1.054 5.014

Table S3: The CASSCF/RASSI-SO/SINGLE ANISO computed energies and g factors five ground

KDs of 12.
Energy (cm™) g g g
0.0 0.268 1.462 3.718
260.7 2.337 1.609 0.453
399.0 0.337 1.302 3.025
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Table S4: The CASSCF/RASSI-SO/SINGLE_ANISO computed energies and g factors five ground

KDs of 39.
Energy (cm™) 2x gy g.
0.0 0.400 0.424 4.826
180.2 0.513 0.748 4.073
199.6 1.455 2.030 3.277
432.6 2.886 2.833 0.359
693.3 2.949 2.934 1.381
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