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An Integrated Magnetic Resonance Study of a V–Fe Complex 
with Metal–Metal Multiple Bonds
Thomas, C.M.; Gramigna, K. (Brandeis U., Chemistry); Greer, S.M.; Stoian, S.A. (NHMFL and FSU, Chemistry); McKay, J.E. (NHMFL) and Hill, S. (NHMFL and FSU, Physics)

Introduction 

Despite the prevalence of literature reporting bonding between metals, there exist relatively few examples of heterobimetallic moieties with multiple bonds. Here we report a detailed spectroscopic study of a Fe-V complex featuring multiple metal-metal bonds where we combine 57Fe Mössbauer, high-field electron paramagnetic resonance (HFEPR), and electron double resonance-detected nuclear magnetic resonance (ELDOR-NMR) to probe the underlying electronic structure.  
Experimental


A series of HFEPR measurements were performed using a transmission type spectrometer based on a 15/17 T SC magnet. Mössbauer spectra were collected using an instrument equipped with an 8 T SC magnet. ELDOR-NMR spectra were recorded at approximately equally spaced positions across the absorption profile using the W-band (94 GHz) HiPER spectrometer. All of these techniques are available through the EMR Facility. 
Results and Discussion
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HFEPR reveals the presence of two distinct structures in the unit cell, each with a rhombic g-tensor differing only in the low field component (Fig.1A). Mössbauer spectroscopy probes the electron density around the Fe and reveals a rhombic hyperfine (A) tensor (Fig.1B). Finally, ELDOR-NMR reveals a small axial V hyperfine tensor (Fig.1C). The relative magnitudes of the Fe/V A-tensors establish that the unpaired electron resides on the iron.
Conclusions

Through a combination of magnetic resonance techniques, we have shown that the unpaired electron is essentially localized on the Fe site, despite the presence of a triple bond.  
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Fig.1 A) HFEPR spectrum recorded at 208 GHz. B) 57Fe Mössbauer spectra recorded at 0 T/4 K and 8 T/150 K. C) ELDOR-NMR contour plot showing the 51V A tensor in relation to the observed g-values.









