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The article reviews the chemistry of c-adducts
formed by the covalent addition of bases and
anionic nucleophiles to aromatic molecules ac-
tivated by electron-withdrawing groups. Spec-
troscopic evidence, mainly 'H nuclear mag-
netic resonance, for the structures of the adducts
is presented, and the resuits of equilibrium and
kinetic studies are discussed. [The SCI® indi-
cates that this paper has been cited in over 255
publications.]

M.R. Crampton
Department of Chemistry
University of Durham
Durham DH1 3LE
England

May 10, 1988

The intense colours produced by the addi-
tion of bases to solutions of strongly activated
aromatic compounds had fascinated chemists
since the nineteenth century. Likely modes of
interaction were to include electron
transfer, proton abstraction (of either ring or
side-chain protons), and covalent addition of

atari atom, An excellent meth-
od for differentiating these possibilities, name-
ly, nuclear magnetic resonance (NMR) spec-
troscopy, became available in the 1960s. My
research in the area started when | was a post-
graduate student at King’s College, London,
working with Victor Gold. A postdoctoral
worler C an NMR
(28 MH2), and ! spent much of my time in the
basement, where the instrument was located,
struggling to obtain spectra, it was rumoured
that a peak appeared whenever an under-
ground train arrived at the nearby Aldwych
station! Obtaining sufficient solubility was a
problem, and a bff n:teetg forward was made

[

Later, at the University of Durham, access
to a commercial NMR spectrometer made the
determination of the structures more routine,
and my work accelerated. | also became in-_
terested in the effects of structure on the ki-
netics and equilibria of adduct formation, and
the emphasis shifted in this direction.

By 1969 there was enough information from
my work and that of others for a review. The
spectroscopic studies had shown several inter-
esting phenomena including isomeric addition.
For example, methoxide attack on 2,4,6-trini-
troanisole resulted in kinetically controlled re-
action at the 3-position followed by isomer-
isation to the thermodynamically preferred
1,1-dimethoxy adduct. It had also been shown
that reactions of 2,4,6-trinitroaniline and its
N-substituted derivatives may result in
dition of the 3-position in competition with
transfer of an amino-proton. There were also
some interesting solvent effects. Addition of
dipolar aprotic solvents to hydroxylic solvents
greatly enhanced the stabilities of 1:1 adducts.
However, in water multicharged adducts were
common, resulting from addition of two or
more anionic nucleophiles to one molecule of
the aromatic compound. A good example here
was the 1:2 picrate:sulphate adduct, which
carries five negative charges and demonstrates
the effectiveness of water at solvating localised
negative charge.

This was the first review of an area that was
expanding rapidly, hence the high citation
rate. There su uently have been hundreds
of reports of adducts formed from both aro-
matic and heteroaromatic molecules.’-5 The
subject is also relevant to nucleophilic aromat-
ic substitution where reaction by the S\Ar
mechanism involves o-bonded intermediates,
which expel a nucleofuge. The first steps in
the S\, (ANRORC) mechanism involve adduct
formation and ring cleavage. o-Adducts are
also formed as intermediates during “vicarious
substitution” of hydrogen by carbanions. A
common feature here, which may explain the
formation of unexpected products, is that nu-
cleophilic attack at ring-carbons carrying hy-

when | found that yl sulphoxide was an | drogen is often faster than at substituted ring
effective solvent for studying the interactions. | positions.
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