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Photochemical Isomerisation of Decafluorocyclohexene

By G. Camaccr and F. Gozzo
(Montecating Edison S.p.A., Laboratovio Ricevche, Bollate, Milano, Italv)

AvrroucH the photochemical behaviour of cyclo-
alkenes has been the object of scveral investiga-
tions,® no such studies on perfluorocyclo-olefins
have been published; we now report the photo-
chemical isomerization of decafluorocyclohexene.
Decaftuorocyclohexene in the vapour phase, and
preferably in the presence of small amounts of
oxygen, was irradiated at 20° with light of 1849 A
for 72hr. to give a mixture of perfluorocyclo-
olefins (ca. 609, yield based on the starting material)

and a high-boiling, perfluorinated liquid, which
has not been yet characterized. The mixture was
separated by gas-liquid chromatography into three
main components, with peak areas in the approxi-
mate ratio of 1:3:6. They were, in order: the
known? perfluoro-(1-methylcyclopentene) (I), start-
ing material, and a new olefin (b.p. 54—55°),
Amax 1757 cm.-! (C=CF,). The last named is an
isomer of decafluorocyclohexene, as shown by
mass-spectrometric measurements (top mass peak:
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262). TIts ®F n.m.r. spectrum,® which shows three
signals at 59-2, 111-1, and 136:0 p.p.m. (relative
to internal CCL,F) in the ratio of 1:2:2, is of the
A, X M, type system, consistent with the structure
of perfluoro(methylenecyclopentane) (II). It
underwent photochemical addition of chlorine and
was oxidized by potassium permanganate in
acetone to give octafluorocyclopentanone (ca. 409,
yield) with correct infrared and mass spectra.
When this olefin was treated at its reflux temp-
eraturc with potassium fluoride solutions in either
polar aprotic solvents, such as di-(2-methoxyethyl)
ether, or even water, though in this case the
reaction was rather slow, it isomerized to per-
fluoro-(1-methylcyclopentene) (I) with a correct
infrared spectrum. The same isomerization was
accomplished on heating perfluoro(methylene-
cyclopentane) with casium fluoride in a sealed
tube at 100°; another exocyclic perfluoro-olefin,
perfluoro-(1,2-dimethylenecyclobutane), is known
to undergo a similar isomerization.? Both isomers
(I) and (II), on treatment with cold, saturated
solutions of sodium iodide in either acetone or
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acetonitrile, gave hexafluoro-l-iodo-2-trifluoro-
methylcyclopentene (III) (ca. 609, yield; b.p.
116—117°), Amax 1642 cm.~1 (CI=C-CFy); it showed
a top mass peak at 370, with a consistent frag-
mentation pattern. Its F n.m.r. spectrum?
displays four signals at 62-3, 11-0, 108-9, and 131-0
p.p.m., relative to internal CClL;¥, in the ratio of
3:2:2:2 respectively. \When the iodo-olefin (III)
was heated with casium fluoride in a sealed tube
at 100° it was converted back into (I).

2

CF,
e
s -
Fs \ I
e [ ne
Fs F Fo F,
F 1~
F L7 (1
Fo O NCF; g
o Fq

(Received, January 9th, 1967; Com. 023.)

J. Kropp, J. Amer. Chem. Soc., 1966, 88, 4091, and references therein.
R. Letchford, C. R. Patrick, and J. C. Tatlow, Tetrahedron, 1964, 20, 1381.

. E. Banks, M. G. Barlow, W. R. Deem, IR. N. Haszeldine, and D. R. Taylor, [. Chew. Soc. (C), 1966, 981 .





