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Can small organic dications be generated in solution and/or the gas phase? What are the
properties of these species with regard to their unimolecular chemistry (will they fall apart
due to high Coulomb repulsion?) and their interaction with the solvent shell? What princi-
ples do they owe their existence to and what is the interplay of electrostatic repulsion versus
binding energy? Answers to these and many other questions are provided by combined
experimental|/theoretical studies. In most cases pleasing agreement is observed which even
includes the ionization energies of monocations from which dications are formed using
charge-stripping mass spectrometry. Salient features of the doubly-charged cations are: 1)
The often observed reversal of relative stabilities of isomers when compared with their
neutral or mono-charged counterparts; 2) the significant structural changes which fre-
quently favour anti-van't Hoff geometries; 3) the highly exothermic charge separation
reactions which in the gas phase, however, are prevented by substantial barriers from
occuring spontaneously, thus making observation of the thermochemically unstable dicat-
ions feasible. The prospects of generating in solution any of the dications discussed are quite
remote. Proton transfer from the dication to the solvent shell or addition of negatively
charged species to the dication will occur avidly.

1. Introduction class of remarkable molecules™. Although

Recent developments in mass spectro-
metry have led to new information about
the gas phase properties of doubly-charged
cations', which proved as an emerging
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small dications have a tendency to frag-
ment into two monocations because of
Coulomb repulsion between the positive
charges, experiments have clearly indi-
cated that such doubly-charged species
may persist for several microseconds".
Perhaps, the most exciting example con-
cerns the recent! experimental detection
of He?®, one of the smallest possible
doubly-charged molecules, which has been
generated and identified by charge-strip-
ping (CS) mass spectrometry! . In He?®
electrostatic repulsion must be enormous.
According to Coulomb’s law, the energy
released when two point charges of 0.704 A
apart (which corresponds to the calculated
equilibrium distance of He®—He®) sep-
arate to infinity is 472 kcal/mol. Despite
this huge driving force, He3® is predicted
theoretically to have a bound (metastable)
ground state, X'X*, and the dissociation is

inhibited by an enérgy barrier calculated to
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