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A Novel Fluorination Reaction: 4 4 A

The Interaction of Perchloryl Fluoride with
Active Methylene Compounds

‘When perchloryl fluoride (PF) gas is bubbled through
a solution of an active methylene compound in the
presence of a base, fluorination occurs. The overall reac-
tion may be represented as follows:
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The solvents employed have been either ethanol or
ether, and the usual bases used were either sodium
ethoxide or sodium metal. In the presence of sufficient
base all the available active hydrogens are replaced. For
example, reaction of PF with diethyl malonate in the
presence of 1 mole of sodium ethoxide in ethanol affords
509, unreacted malonate and 509, diethyldifluoromalo-
nate.

Three types of anions have been employed in this

nucleophilic displacement on halogen:
(1) \CO: With carbanions reaction is as described

above, when 4 and B are both of the typeC=X or — C=X.
‘When only one such group is present other reactions, e. g.
oxidation or coupling, supercede fluorination.

(2) —§°. {or >S): With either thiophenoxide ion, or
thiophenol itself, in either ethereal or ethanol solution,
PF affords diphenyl disulfide.

(3) —O®: With sodium ethoxide in ethanol, PF
affords diethyl ether and sodium perchlorate. With so-
dium trifluorethoxide in trifluorethanol, PF yields so-
dium fluoride and trifluorethyl perchlorate (I). When ()
is treated with base, sodium chlorate is formed and the

CF,CH,0CIO,
(H

organic residue is oxidized. The oxidation product has
not yet been identified.

It seems possible that as the anionic functional atom is
varied its nucleophilicity towards halogen would change
and hence several mechanisms may be operative within
the above gamut of reactions. One such mechanism ap-
pears to be the direct heterolysis of PF for {example with
oxyanion bases).

CF,CH,0° + FCIO, —» CF,CH,0CIO, + F-... Mode 4

With carbanions a similar sequence is possible, for
example:
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This appears unlikely however, as in the presence of
bases more nucleophilic towards carbon?! than fluoride,
for example ethoxide, or chloride, ions, none of the anti-
cipated competition with Step II is realized. The
heterolysis of PF may then take place in a different
manner, for instance:
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The essential postulate in Mode B is a one-step fluori-
nation process, The possibility exists, based on the type
of compounds, which PF fluorinates, that reaction may
proceed through some form of complex such as II. De-
cision between Mode 4 and Mode B from the physical
structure of PF is not possible, a priori, as dipole mo-
ment and other physical studies?, shows PF is neither
IIT nor IV but is essentially electrostatically balanced.

0—0+ 0+0—
F-ClO, F—-Cl0,
(11 1v)

This work will be published in fuller detail elsewhere.
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Zusammenfassung

Die Reaktion von Perchloryl Fluorid (PF} mit Anionen
wurde untersucht. Eine leichte Difluorierung fand
statt mit Carbanionen vom Typus ©CH (C = X),. Mecha-
nismen fiir die verschiedenen Heterolysen von PF wer-
den vorgeschlagen.
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