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Molecule of the Month
A 'Hexacationic' Benzene Derivative!

Uday Maitra

A stable hexacationic benzene derivative has been prepared
by the displacement of all the fluorine atoms of

hexafluorobenzene by six molecules of 4-dimethylamino-
pyridine.

The nucleophilic displacement of a halogen atom attached to an
aromatic ring is not a very favourable process.! Polyfluorinated
aromatics are interesting in this regard, since the fluorine atom can

act as a leaving group, as well as an activating group.
Hexafluorobenzene,therefore,hasbeenapopular moleculeto exam-

ine the displacement of all the fluorine atomsby nuc1eophiles.

Imagine the (hypothetical) displacement of the fluorine atom of

fluorobenzene by 4-dimethylaminopyridine (DMAP). The prod-
uct of this reaction is a cation (an oniumsalt), which of course is

resonance stabilized as shown in Figure1. If we try to extend this
idea with hexafluorobenzene, we would expect a
hexa(onio)substituted benzene! At first sight this would appear

to be impossible because of the accumulation of like charges.
However, German chemists Robert Weiss and coworkers have
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1Usually.qromaticcompounds
undergo e/ectrophi/ic substitu-

tion reactions. Nucleophilic

substitution on on aromatic ring

requires electron withdrawing

groups on the ring (or, special
reaction conditions, as in a

benzyne mechanism). Such'ac-
tivated' aromatic halides un-

dergo nucleophilic substitution

by an addition-elimination se-

quence. Thenegatively charged
addition product is called a

Meisenheimer camp/ex.

Figure 1 Resonance stabi-
lization In N-phenyl-4-
dlmefhylamlnopyrldlnlum
salt.
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