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Abstract: Light induced singlet-triplet transition for Ni(ll)-based macrocyclic-ligand complexes: Ni—tetrakis(pentafluorophenyl)porphyrin
functionalized with a single phenazopyridine arm (NiTPP-PAPy) and Ni(ll)—tetrakis-porphyrin functionalized with two phenazopyridine
arms (NiTP-biPAPy) have been investigating using time-dependent density functional theory *2. The calculations have been performed
using the MN12-SX exchange correlation functional combined with the def2-TZVP basis set 3#°. The singlet-triplet spin transitions have
been characterized by searching for the intersystem crossing (ISC) point between the two potential energy surfaces of the ground state:
singlet and triplet spin states. The strength of the spin-orbit coupling for the ISC geometry was also computed. The active electronic
excited states involved in the light induced spin transitions were identified both for singlet and triplet excited electronic states. The
presence of the moderate high barriers defined by the minimum energy crossing points between the singlet and triplet equilibrium
geometries of the NiTPP-PAPy and NiTP-biPAPy supramolecular complexes might be able to prevent the thermal-driven spin transition and
thus facilitates the light-induced spin flip.
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Fig. 5. The theoretical UV absorption spectra calculated with and without spin orbit effects for the
singlet spin configuration of the cis-sqp equilibrium geometry at TD-DFT/TPSSh/def2-TZVP level of

Fig. 4. The trans-sqp open, cis-sqp and cis-spy geometries of the low-(LS) and high-spin (HS) electronic configuration of the Ni—tetrakis(pentafluorophenyl)porphyrin
functionalized with a single phenazopyridine arm in square-pyramidal ligand metal coordination. For the simplicity, the Hydrogen atoms were removed and the

pentafluorophenyl residues are marked with R. theory.
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