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Dimeric and Polymeric Manganese(IV) Complexes with Tetraazaadamantane-Like Ligands
Premužić, D. (Philipps U. Marburg, Germany, Chemistry); Ozarowski, A. (NHMFL); Pietzonka, C. and Hołyńska, M. (Philipps U. Marburg, Chemistry)
Introduction 

In the design of new magnetic materials, focus on a better understanding of the magnetic interactions and rationalization of the zero-field-splitting parameter values plays an important role. In addition to recent approaches utilizing lanthanides and Mn3+, their combination with ions like Mn4+ also proved to be fruitful.

In this contribution we study the structural aspects and the magnetic properties of a series of Mn(IV) dimers with a tetraazaadamantane-like ligand, bridged by N/O-donor ligands and their reduction to polymeric complexes. 
Experimental 

Synthesis and characterization (including the magnetic properties) of the title compounds were carried out at Philipps University Marburg. 


High-field EPR spectra were recorded on the transmission instrument of the EMR facility at its associated 15/17 T magnet at frequencies 50 – 406 GHz and temperatures 3 K – 100 K (Fig. 1).  

Magnetic measurements were recorded with the Magnetic Property Measurement System (MPMS) made by Quantum Design. The magnetic data were obtained in the temperature range from 2 K to 300 K within a field range from (5.5 T to 5.5 T (Fig. 2).
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Results and Discussion


The EPR spectra coming from the excited states S = 1 and S = 3 of one of the dimers (Fig. 1) were interpreted in terms of the "giant spin" Hamiltonian [1]:

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

The g matrix was found to be nearly isotropic in each of the excited states with the diagonal components ranging from 1.993 to 1.999. DS=1 = (2.3 cm(1, ES=1 = (0.76 cm(1 and DS=3 = 0.4 cm(1, ES=3 = 0.1 
[image: image3.png]cm(1 were found. The zero-field splitting parameters differ in the excited states due to different contributions due on one hand to the single-ion zero-field splitting and on the other hand to the anisotropic metal-metal interactions. Studies of the magnetic properties revealed weak antiferromagnetic coupling of the Mn4+ ions (Fig. 2).
Conclusions

Despite small exchange interaction in the alkoxo-bridged dimer, its EPR spectra could still be interpreted using the "giant spin" Hamiltonian [1]. The results obtained in this way were used to determine the single-ion zero-field splitting parameters Dc = 1.0 cm(1, Ec = 0.3 cm(1 and the metal-metal interaction parameter De = 0.07 cm(1.
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Fig. 1. Blue: HF-EPR spectrum of one of the title dimers recorded at 30 K with  = 324 GHz. Red traces were simulated for the excited states S = 1 and S = 3.





Fig. 2. Example of a χT vs T graph for one of the title dimers.









