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In comparison with conventional EPR spectroscopy (X-band, 9 GHz), W-band
94 GHz EPR spectroscopy allows to determine the sign of the ZFS parameters of high
spin nitrenes [1, 2]. We report on W-band EPR spectroscopic studies of dinitrene belong
to class of quintet 1,3,5-tribromophenylene-2,4-dinitrenes 1c obtained as in the
photolysis of diazide in frozen solution. The main aim of the research was to understand
the factors affecting the sign and magnitude of D in aromatic tetraradicals with large
SOC and quintet spin multiplicity. For this purpose, a number of models
phenylenedinitrenes 1b and 1d—f (Scheme 1) has been additionally studied by quantum
chemical methods.
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Scheme 1. Structures of quintet phenylenedinitrenes 1a-f.

In overall, our experimental (W-band EPR spectroscopy) and theoretical (quantum
chemical calculations and tensor analysis) studies show in which cases high-spin
nitrenes may have negative ZFS owing to the presence of the heavy atoms at
appropriate sites nearby the nitrene centers and exhibit the bistability property as
organic single-molecule magnets.
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