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Electron Paramagnetic Resonance Characterization of Two Fe4 Clusters
Wang, Z. (Huazhong U. of Science and Technology, Wuhan National High Magnetic Field Center, China); Zeng, M.-H.; Wu, Y.-F. (Guangxi Normal U., China) and Ozarowski, A.  (NHMFL)
Introduction  

Recently, solvent-free solid-state chemical reactions, especially accompanied by single crystal to single crystal (SCSC) transformations driven by gas-solid reactions have received great attention because of their potential applications in modern science, and these transformations are of significant interest in terms of crystal engineering, chemical sensing, and materials science in general [1,2].  Here we report on high field electron paramagnetic resonance (HF-EPR) studies of a tetranuclear compound [Fe4(Nbm)4(CH3OH)4Cl4] (where the HNbm= N-Methyl-1H- benzoimidazol-2-yl)-methanol) (1) which undergoes oxidative conversion in the gas-solid state to an new compound [Fe4(Nbm)4(OH)4Cl4](CH3OH) (2) in 100% yield through a SCSC process.
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The sample was synthesized with hydro-thermal method. HF-EPR measurements were done on a home-built 17-T homodyne instrument at the National High Field Magnetic Laboratory, Tallahassee, FL. 
Results and Discussion


The SCSC transformation occurs when exposing freshly made 1 to air, and 2 is obtained after a week. Structural and magnetic studies show that 1 has four Fe(II) ions with dominating ferromagnetic coupling while 2 has four Fe(III) ions with dominating anti-ferromagnetic coupling. 1 is expected to have high spin states with large zero-field splitting magnitude while 2 is expected to have low spin states with small zero-field splitting magnitude.

Fig. 1 shows the HF-EPR spectra of 1 and 2 at 2 K in the frequency range of 100-400 GHz. The EPR spectra of 1 contain several peaks moving with changing MW frequencies. The observed resonances form several different transition branches, most of which extrapolate to zero field at a finite MW frequency of about 100 GHz. This observation is a direct proof of large zero-field splitting for 1. The EPR spectra of 2 consist of less peaks compared with 1, and many of the resonances extrapolate to zero field without an energy gap, consistent with the Fe(III) ions with anti-ferromagnetic exchange coupling. 
Conclusions

HF-EPR has been used to study the SCSC transformation of a Fe4 cluster. 1 shows large zero-field splitting, unlike 2. EPR proves to be a very useful technique to trace the process of SCSC transformation.
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Fig. 1. HF-EPR spectra and H vs.  plots for 1 (A and A’) and 2 (B and B’).








