Voltammetric Studies of the Reduction of cis-
and trans-a-nitrostilbene

DennisH. Evans, Charoenkwan Kraiya and
Zory V. Todres

Department of Chemistry and Biochemistry
University of Delaware
Newark, DE 19716(USA)

o-Nitrostilbene (1) isan adivated defin
that is expeded to uncergo cathodc reductive
couping readions. Indeed, chemical reduction
of 1 with dpotassum cyclooctatetraenein
tetrahydrofuran leads to the dipotassum salt of
adimeric dianion 2, isolated as the hydrodimer,
1,2,3,4tetraphenyl-1,4-dinitrobuane. We have
caried ou voltammetric studies of the reduction
of cis- andtrans-1 in acetonitril e to determine
the medhanism of the dectrochemical reduction.
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The cisisomer was seleded for initial
investigation. Itsreduction at glassy carbonand
platinum eledrodes exhibits some dedron-
transfer irreversibili ty but the readion at
mercury is much morereversible. A one-
eledronreductionisfound at abou —1.5V vs.
ferrocenium/ferrocene. At low scan rates the
anodc pe&k expeded onthe return scan for
oxidation d theradicd anionis absent but it
growsin asthe scan rate isincreased. Datafor
five mncentrations between 0.5and 5mM and
eight scan rates between 1and 200V/swere
succesdully simulated by an ECg,, readion
feauring reversible reduction d cis-1 to the
radica anionfollowed by irreversible
dimerizationto 2. The dimerizationrate
constant was 6 + 1 x 10* M's™. Thefad that
excdlent fits of simulations to experimental

voltammograms were obtained for aten-fold
range of concentrations provides grong support
for the second-order nature of the dhemicd
readion following eledron transfer.

Controlled pdential eledrolysis
confirmsthat the overall readionisaone-
eledron pocessand vdtammetric studies of the
eledrolyzed solutionreved an anodc pe&k nea
—0.5V, asdgned to the oxidation d 2, a pe&k
that is aso seen onthe return scan of
voltammograms of cis-1 at low scan rates.

Cyclic voltammograms of trans-1 are
quite similar to those of the cisisomer. Infad,
simulation d the voltammograms gives a
standard paential for the neutral/radical anion
coupethat isalmost identicd to that seen for
cis-1 and asomewhat larger dimerization rate
constant, 1.4 x 10° M*s®. Theultimate
reduction product isagain 2.

However, there is a subtle diff erence
between the behaviors of cis- andtrans-1.
When comparing smulations with the
experimental voltammograms of the trans
isomer, it was noted that the simulation
predicted that the aurrent shoud begintorise
nea thefoat of the reduction peak soorer than
was e experimentally. However, the
experimental current, onceinitiated, rose rapidly
and rea the cdahodc peak began to coincide
exadly with the simulation for the remainder of
the voltammogram.

The exad cause of these subtle
differences has not been determined. At this
writing, ou postulated medanism isthe
foll owing:

1. Reduction d trans-1to thetrans
radicd anion.

2. Isomerization d transto cisradicd
anion.

3. Dimerization d the cisradicd anion
with pcssble dimerization of trans radicd anion
competing with the isomerization.

This medhanism will qualitatively
acourt for the differencesin pes shapeif the
standard paential for the neutral/radical anion
coupeof trans-1is 50-100 mV negative of that
of the cisisomer. The unexpeded isomerization
of transto cisradicd anionis suppated by
moleaular orbita calculations that indicae that
the cisform is 3 kcd/mol more stable than the
transradicd anion.



