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AsymPol: A Simple Asymmetric Bis-Nitroxide for Efficient Dynamic Nuclear Polarization
Mentink-Vigier, F. (NHMFL); Marin-Montesinos, I. (Commissariat à l'énergie atomique et aux énergies alternatives (CEA), Grenoble, France); Jagtap, A.P. (Reykjavik U., Iceland, Chemistry); van Tol, J. (NHMFL); Hediger, S., Lee, D. (CEA, Grenoble); Sigurdsson, S.T. (Reykjavik U., Chemistry) and De Paëpe, G. (CEA, Grenoble)
Introduction 

Magic Angle Spinning Dynamic Nuclear Polarization (MAS-DNP) has revolutionized NMR experiments thanks to very high sensitivity gains and the efficiency of MAS-DNP heavily relies on the biradicals properties. To date, AMUPol and TEKPol [1,2] are the most efficient biradicals used in MAS-DNP. Recent simulations [3–5] have enabled a better understanding of how these biradicals works. We recently designed a new series of them: the Asympol family that provide a factor two better sensitivity as compared to AMUPol. We used High Field EPR (HFEPR) to determine its experimental geometrical properties and assess if they were responsible for the more efficient DNP mechanism as expected from the simulations.
Experimental 
[image: image2.png]We prepared a 10 mM solution of the AsymPolPOK biradical in 20 mM 13C-Urea, d8-Glycerol/H2O/D2O (6/3/1 volume %). The continuous wave spectrum of the frozen solution was recorded in the 12.5 T magnet-based HFEPR spectrometer at the EMR Facility. The same sample has been used to perform a field dependent MAS-DNP experiment on the 14.1 T/600 MHz MAS-DNP system.
Results and Discussion

The X-ray crystal structure of the biradicals was previously obtained and to check the agreement with the solution sample we fitted the continuous wave EPR spectrum. We used the crystal structure as input the relative g-tensor orientation and fitted the unknown exchange interaction and g-values. A moderate agreement was found with the experiment as display in Fig.1: most of the features are reproduced except the breadth of the EPR spectrum. To test the accuracy of the fit the calculated DNP field profile was compared with the experimental one (not shown). The agreement is pretty good indicating that the parameters extracted from the EPR spectrum. 
Conclusions

Thanks to the High Field EPR spectrum we have been able to confirm the biradicals structure and extract the exchange interaction (J~70 MHz). Using the obtained geometry and interactions, we have been able to compare the calculated DNP properties with the experimental ones and which explained their superiority for MAS-DNP. 
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Fig.1 An experimental CW HFEPR spectrum at 240 GHz (black); fitted spectrum (red).








