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It has been known for many years that the
voltammetric ~ behavior of  polycyclic  aromatic
hydrocarbons (PAHs) in aprotic solvents is dependent
upon the nature of the supporting electrolyte."”” We have
shown that this is due to ion pairing of the PAH dianion to
the cation of the supporting electrolyte, which has the
effect of moving the second voltammetric wave to more
positive potentials.’ That is, one cannot describe the
system simply by equations 1 and 2 in Scheme 1; one
must include the effect of ion-pair association between the
cation of the electrolyte and the dianion of the PAH
(Equation 3). We have shown that the ion-pairing
association constant K, between the two species can be
computed to excellent accuracy by a density functional
theory (DFT) quantum chemical technique and that the
cyclic voltammogram of several PAHs in the presence of
several tetraalkylammonium ions can be simulated* very
closely when the computed K, for each particular
cation is included in the simulation.™®
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We have now examined a more challenging situation, the
ion pairing of tetraalkylammonium cations to
nitrobenzene (1) mono- and di-anions, which should form
stronger ion pairs than PAH’s because the negative charge
should be localized on the nitro group instead of being
spread over a large ring as it is in PAH dianions. It is also
well established that nitrosobenzene (2) is an intermediate
in nitrobenzene because it is produced at the second 1-
electron reductive wave of 1 and is easier to reduce than
1.” Because the charge will be localized on a single
oxygen atom in the anions, it would be expected that
nitrosobenzene anions should form even stronger ion
pairs than those from nitrobenzene. Computations
confirm this expectation. This should result in significant
shifts of the second voltammetric waves of these
compounds from their intrinsic position in the absence of
ion-pairing.

The computations show that the anion radicals from 1
and 2 should also form ion pairs with
tetraalkylammonium ions, though not as strongly as the
corresponding dianions. We will discuss the effects on the
voltammetry expected 1 and 2, including whether digital
simulation of their voltammograms should include further
terms, including additional equations analogous to
Equation 4, to account for ion-pairing to the neutral
compounds and to the anion radical(s).
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