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PRELIMINARY NOTE

The Use of Crown Ethers in the Synthesis of Hexafluoropropene

and Tetrafluoroethylene Oligomers

WOJCIECH DMOWSKI,* WILLIAM T. FLOWERS, and ROBERT N. HASZELDINE

(Department of Chemistry, University of Manchester Institute of
Science and Technology, Manchester M60 1QD)

Fluoride ion catalyses the anionic oligomerisation of
tetrafluoroethylene [17], and of hexafluoropropene [2], and
since several of these oligomers are useful synthetic
intermediates [1,3], methods to enable them to be prepared
rapidly in good yield and high purity are now reported.

In the oligomerisation of hexafluoropropene, initiated
by tertiary amines or by caesium fluoride, a mixture of the
dimers, (I) and (II), and the trimers, (III), (IV), and (V) is
normally obtained [27]. Use of acetonitrile as solvent enables
the dimers to be obtained in good yield since they are only
sparingly soluble and therefore separate from the reaction
medium rather than reacting further to give the trimers.
Potassium fluoride in acetonitrile provides an excellent
route to dimer(I), whereas caesium fluoride in acetonitrile
gives similarly good yields of dimer(II). Use of THF, in
which the dimers are appreciably more soluble than the trimers,
facilitates formation of the latter.

The addition of a crown ether (either 1f-crown-6 or
dicyclohexyl-16-crown-6 in ca. 0.08M conc.) to the solvent
increases the solubility of the alkalil metal fluoride
employed [4], and has a number of beneficial effects. Thus,
potassium fluoride in acetonitrile solution becomes as effective
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in yielding the dimer(II) as the more expensive caesium fluoride
without the crown ether. Caesium fluoride with crown ether
markedly increases the rate of conversion of hexafluoropropene
into the dimer(IT) and trimers(III)-(V), so that the notably
exothermic reaction 1s completed 1n 15 min. Use of a crown
ether enables tetrahydrofuran, a solvent which 1s cheaper
and easier to handle than dipolar aprotic solvents previously
employed, to be used effectively for the preparation of the
trimers in the best yields yet reported, with particular
improvement 1in the availability of the trimer(V ). Conditions
for the formation of each oligomer are summarised in the
Table.
The increase 1in rate and ylelds on the addition of a crown
ether 1s paralleled by a reduction in the formation of
products [ 57] formed by reaction with the solvent, and hence the
solvent -catalyst systems described above can be used without
purification for the preparation of several batches of oligomers.
By contrast, addltion of crown ether to similar solvent
systems used in the oligomerisation of tetrafluoroethylene
has no marked effect on the rate of reaction, yield, or
distribution of the various oligomers; the limiting factor
thus appears to be the concentration of the olefin in the
solvent rather than the concentration of the fluoride.
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