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Metal-Metal Interactions in Trinuclear Copper(II) Complexes [Cu3(RCOO)4(H2TEA)2]
Sharma, R.P. (Panjab U., Chandigarh, India, Chemistry); Ferretti, V. (Ferrara, U., Italy, Center for Structural Diffractometry); Jezierska, J. (Wroclaw U., Poland, Chemistry); Calzado, C.J. (Seville U., Spain, Physical Chemistry) and Ozarowski, A. (NHMFL)
Introduction 

In continuation of our investigations on polynuclear transition metal systems [1], four new trinuclear copper complexes of a general formula [Cu3(RCOO)4(H2TEA)2], where H3TEA is triethanolamine, were studied by High-Field EPR spectroscopy and magnetic methods. Theoretical calculations of the exchange coupling were also performed. 
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High-field EPR spectra were recorded on the 17-T transmission instrument of the EMR facility at frequencies 50 – 406 GHz and temperatures 3 K – 100 K. Magnetic measurements were performed at the Wroclaw University and the crystal structures were determined at the University of Ferrara. Theoretical calculations were performed in Seville. 
Results and Discussion


Two structure types of the trinuclear complexes were observed (Fig. 1): linear centrosymmetric and bent asymmetric, resulting in very different magnetic and EPR behavior. The complexes were ferromagnetic with strong central to terminal exchange interaction J12 = 70 cm(1 and a negligible terminal to terminal interaction. These experimental quantities were in good agreement with the Difference Dedicated Configuration Interaction (DDCI) [2] calculations. The EPR spectra (Fig. 2) were initially interpreted in terms of the "giant spin" Hamiltonian [1] with S = 3/2:

Ĥ = BB {g} Ŝ + D {Ŝz2 – S(S+1)/3} + E (Ŝx2 – Ŝy2)               [1]

The results were then used [3] to determine the parameters of the spin Hamiltonian expressed by the spin operators of separate copper ions giving insight into the orientation of the zero-field splitting tensor versus the {g} matrices of the interacting ions.  
Conclusions

This work represents the first case of a full EPR spectra interpretation of the trinuclear copper complexes of this kind [3]. Compared to literature data, a substantial progress has been achieved thanks to the observation of the inter-Kramers EPR transitions (|±1/2> ↔ |±3/2>) which are not accessible at lower microwave frequencies. The EPR results were used in the interpretation of the magnetic data proving the absence of the intermolecular interactions in the three linear complexes studied.
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Fig. 1. The core of a linear (left) and an angular (right) trinuclear complex [Cu3(RCOO)4(H2TEA)2]. 
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Fig. 2. Experimental (blue) and simulated (red) spectra of a linear complex [Cu3(RCOO)4(H2TEA)2].The "giant spin" Hamiltonian [1] parameters are (for S = 3/2): D = 0.71 cm(1, E = 0.033 cm(1, gx = 2.23, gy = 2.13, gz = 2.07. The {g} and {D} tensors are strongly non-coaxial.









