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Magnetic Field Dependency of IR Spectra of Thermally Accessible Triplets
Pons, M.; Heras, C.; López-Calahorra, F. and Bofill, J.M. (Organic Chemistry Department, University of Barcelona. Spain) 
Introduction 

Thermally accessible triplet states have been demonstrated by EPR and SQUID measurements in a series of organic compounds with even number of electrons. The origin of this unexpected effect has been hypothesized to be related to distortions from planarity of a N-C bond with weak double bond character and the stabilization of the separated electron pair by heterocyclic systems at both ends of the molecule [1]. 
On the light of the present model, paramagnetism in this family of compounds would be associated to geometric distortions. The measured paramagnetism suggests that samples are composed of a mixture of paramagnetic, non-planar species and diamagnetic planar forms. By measuring vibrational spectra in the presence of intense magnetic fields we expected to be able to separate the contributions of the paramagnetic and diamagnetic species and gain insight into the coupling between geometric distortions and the capacity to populate triplet states.
Experimental 

8 samples of 5 compounds were examined. Including a control that contains a stable, non-deformable double bond. One of the compounds had different forms with different magnetic responses, presumably because the populations of the contributing species were different. Samples included synthetic and biologically relevant compounds that display similar structures and magnetic behavior (cancer drug dasatinib and the chromophore present in green fluorescent protein). Samples were mixed with KBr and pressed into transparent pellets under vacuum more than a week before the experiments and kept under dry nitrogen atmosphere.  IR spectra were measured in a DC magnet at magnetic fields up to 17.5T and compared with reference spectra at earth field.

Results and Discussion


Spectra were examined in the 1800 cm-1-400 cm-1 range.  Small changes in the IR spectra with increasing magnetic fields were observed but changes showed low reproducibility between experiments carried out at the same magnetic field before and after jumping to a higher field. Various field jump protocols were tested. Finally the kinetics of the changes in the spectra at constant field following a 1T jump was measured. This experiment revealed a steady change in the intensity of some signals after the field jump in samples that had been in the instrument for 44h. The origin of this effect could not be unequivocally assigned. We suggest that it may originate from a field-induced transition in sintered KBr leading to annealing of the tensions induced when the sample was subjected to high pressures. Published observations [2] of a magnetic field induced slow transition in a sample of TTF-TCNQ deposited in KBr that were not observed when the same sample was deposited in a Mylar film could have a similar origin. Unfortunately no additional experiments could be carried out in the allocated time. 
Conclusions

Field-jump triggered slow evolution of the sintered KBr samples prevented the acquisition of conclusive data on the magnetic field response in the IR spectra of high temperature triplets.
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Fig.1 Baseline corrected signal intensity at 1736 cm-1.following 1T jumps at time 0 (up from 0T) and 100 (down from 1T)









