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Figure 1. Identification of an oxidation product by a combination of high-field 
EPR spectroscopy and DFT property calculations. Left: one-electron oxidation of 
the parent compounds leads either to proton migration (NH-forms) or the corre-
sponding OH-forms. On the right side, the deviation between calculated and ex-
perimental g-values is shown under assumption of the NH-forms (in red) or the 
OH-forms (in green). Reproduced with permission from [125]. Copyright © 2005, 
Wiley–VCH. 

tem II [125]. In fact, in many cases agreement between theory and experiment 
within ~100 ppm is observed for g-tensors. These compounds were synthesized 
(Fig. 1) in their neutral forms and were then electrochemically oxidized to the radi-
cal form. However, it was not clear whether the radicals persist with the proton still 
attached to the phenolic oxygen or whether it has been transferred to the imidazole 
nitrogen upon oxidation. B3LYP calculations predicted that the result of one-
electron oxidation of the parent compounds depends on the substituents on the imi-
dazole rings. For C6H5 substituents the NH form was predicted more stable, while 
for MeOC4H4 the OH form was predicted 7.7 kJ/mol more stable. However, com-
parison of the calculated and measured g-tensors revealed that in all oxidation 
products only the NH forms occur. In this case, the calculated g-values were in 
better than 100 ppm agreement with experiment, while the errors predicted for the 
OH forms amounted to several thousand ppm (Fig. 1). Thus, the OH forms could 
be safely ruled out as oxidation products. Although this is an isolated example, it 
illustrates that spectroscopic parameters can be much more sensitive reporters of 
the actual situation than total energies, which are, in a sense, bulk properties that 
are insensitive to certain structural features and depend on all aspects of the model-
ing. The important point is to seek the feedback from the available experimental 
data in order to come to correct interpretations. 

Theoretical studies of the g-tensors of aromatic free radicals [126,127] indicate 
that variations in the gx-value of a phenoxyl radical may be understood as arising 
from a combination of two effects, changes in: (a) the unpaired spin-population at 
the oxygen, the constituent atom with the largest spin-orbit coupling constant, and 
(b) the relative energies of two oxygen-based orbitals, the out-of-plane pz orbital 


