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NADIA NATPUTREE : STRUCTURAL AND MAGNETIC STUDIES OF IRON(II) SAL-R-
EN SPIN CROSSOVER COMPLEXES. THESIS ADVISOR : ASSOC. PRCF. DAVID J.
HARDING, Ph.D. 95 PP.

Keywords : Fe(lll) complexes; Spin crossover; symmetry breaking; X-Ray diffraction;

SQUID magnetometry

Spin crosscver (SCO) compounds are a unigue class of molecular switchable
materials. SCO involves switching between a high spin (HS} and a low spin (LS) state.
This study reports a new series of Fe(ll} complexes, [Fe(salRen-5-OMe),]A, where the
effects of substituent groups on a tridentate lisand platform and the counterions (R =
benzyl, A=Cl'1,Br 2,3, NOs 4, ClOq 5; R = propyl, A=CU 6, Br 7, ' 8 NO3 9, ClOy
10} are investigated. The complexes were synthesized and characterized using IR, UV-
Vis, and NMR spectroscopy, elementat analysis, mass spectrometry, powder X-ray
diffraction, X-ray crystallography, cyclic voltammetry, and SQUID magnetometry.
Crystal structures of the salBzen series, determined via X-ray diffraction, show that the
complexes crystallize in monoclinic (P2,/n or P2,/c for 1, 2, 4, 5) or tetragonal (P4;2,2
for 3) phases. The X-ray crystal structures at room temperature reveal HS Fe(lll} centers
in 1, 2 and 5, and LS Fe(lll) centers in 3 and 4. Notably, complex 1 demonstrates
symmetry breaking, decoupling the phenomenon from spin crossover. A variety of
intermolecular interactions, including C-H--1T, C-H--0O, N-H--O, C-H--anion, and N-
H--anion, are responsible for linking the cations and forming a 3D supramolecular
network. SQUID magnetometry revealed that 1 and 2 remain HS down to 10 K, while
5 undergoes abrupt spin crossover with slight hysteresis (6 K), involving 20% Fe
switching. In contrast, 3 and 4 display gradual SCO above 350 K. The salPren series 6-
10 exhibited gradual, incomplete SCO, although recrystallization was unsuccessful. The
electrochemical studies of complexes 1-5 and 6-10 reveal that ligand structure and
countéranions significantly influence redox behavior. The salBzen complexes show
greater redox potential variation due to strong anion interactions within a rigid binding
pocket, while the salPren complexes exhibit more consistent potentials, indicating

higher anion mobitity. Additionally, salPren complexes display slightly higheroxidation



potentials and faster electron transfer, highlighting the role of ligand flexibility and
anion coordination in tuning the redox properties of Fe(lll) Schiff base complexes.
These findings highlight the crucial role of counterions and ligand platform in
tuning magnetic properties and demonstrate independent control of symmetry
breaking and spin crossover. This work provides valuable insights for designing

advanced functional materials for molecular spintronics and materials science.
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