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Communications to the Editor

Syntheses from Perfluoro-2-Butyne. 2.
Perfluorooctamethylcubane,
Perfluorooctamethylcuneane, and
Perfluorooctamethylcyclooctatetraene
Sir:

We believe that the continuing comparison of the physical
and chemical properties of highly fluorinated carbon com-
pounds with those of the highly hydrogenated compounds, on
which present theories of organic chemistry are largely based,
will be productive of increased understanding not achievable
by other routes.? Such a comparison is possible over a uniquely
wide range of carbon structures but its broad realization is
dependent upon the development of applicable synthetic
methods for carbon-fluorine compounds. As new results in this
area we wish to report the preparation of perfluoroocta-
methylcubane (II) and perfluorooctamethylcuneane (III) by
the ultraviolet irradiation of either syn- or anti-perfluorooc-
tamethyltricyclo[4.2.0.0%:3]-3,7-octadiene (I), the dimers of
perfluorotetramethylcyclobutadiene. These substances are
stable easily sublimable solids which yield perfluoroocta-
methylcyclooctatetraene (IV) on heating. They are derived
from perfluoro-2-butyne! and comprise the first fully fluo-
rinated examples of their respective types. The preparation of
IT also appears to be the first conversion of a cyclobutadiene
dimer into a cubane. Attempts to prepare the hydrocarbon
octamethylcubane from the syn dimer of tetramethylcyclo-
butadiene have been unsuccessful.> On the other hand, oc-
tamethylcuneane has been obtained by the irradiation of its
stable isomer, octamethylsemibullvalene.* Interconversions
of C4(CF3)e valence bond isomers have also been shown to take
place? which are of interest for comparison with those of the
Cg(CF3)g isomers reported here.

Irradiation of Ia,® mp 104-105°, preferably in fluorocarbon
solution,' yielded II, mp 253-254°,1! and ITI, mp 186-187°,14
in order of elution from a 20% squalane on Chromosorb P GLC
column at 80°, Interconversions between Ia, Ib, and IV took
place during irradiation and Ib and IV also yielded IT and III
as major final products. Conversion of I'V into Ib was carried
out in high yield with limited irradiation. As shown below, we
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postulate that IT was formed from the syn isomer of I and III
from perfluorooctamethylsemibullvalene (V) with perfluo-
rooctamethylbicyclo[4.2.0]octa-2,4,7-triene (VI), the inter-
mediate between IV and Ia and Ib.!3> Compounds V and VI
have not been isolated. However, their formation was consis-
tent with GLC traces and ir spectra. A well-resolved low yield
intermediate product eluted between II and III.

On heating in sealed tubes Ia, Ib, II, and III yielded IV!6
quantitatively.!” The cubane II was found to be more stable
than either I or the cuneane, III. At 300° after 4 h IT was only
about 30% converted into IV while IIT was completely con-
verted after 1 h, After 16 h IT was completely converted. At
300° IV was unchanged during 48 h and only slight decom-
position could be detected after 1 h at 400°. The great thermal
stability of IV was in marked contrast to its photochemical
lability. The corresponding Cg(CH3)g hydrocarbons have a
very different thermal chemistry. The most stable isomer was
found to be octamethylsemibullvalene (Vy).4

The cubane structure for II, C4F14,!! was concluded from
the absence of unsaturation as shown by its infrared and
Raman spectra, the presence of only NMR equivalent fluorines
with a single absorption attributable to the -CF; group,!® and
its method of preparation and conversion into IV. The observed
lack of overlap between ir and Raman bands was consistent
with a centrosymmetric structure.!® Similarly, III was shown
to be a saturated C,¢F24 isomer with three different type
fluorines in the ratio of 1:2:1.14 Of the three possible saturated
Cs(CF3)g isomers, II, II1, and perfluorcoctamethylpentacy-
clo[5,1.0.024,035.0%3)octane,2® only the cuneane has three
different type fluorines. Compound IV!6 was not oxidied by
KMnOy in acetone and could not be chlorinated at tempera-
tures up to 200°. However, the presence of unsaturation was
shown by its Raman spectrum and photochemistry. Only
NMR equivalent fluorines were present. Its very great stability
and quantitative production by pyrolysis of its valence bond
isomers taken with the above observations were considered to
be consistent only with the cyclooctatetraene structure.?!
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The Stereoselective Total Synthesis of
Pseudoguaianolides: Confertin

Sir:
The pseudoguaianolide family of sesquiterpenes is a widely
distributed class of natural products whose diverse structures

and medicinal properties have been of increasing interest in
recent years.! A major problem in the synthesis of represen-
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tative members of this structural class has been rigid control
of stereochemistry in flexible hydroazulene ring systems.? In
this report we describe a highly stereoselective synthesis of
confertin (16) by an approach which should be applicable to
other pseudoguaianolides as well.

Keto ether 1 obtained in 75% overall yield from 2-methyl-
1,3-cyclopentanedione®* was alkylated with allyl bromide
using lithium diisopropylamide in tetrahydrofuran (THF)-
hexamethylphosphoric triamide (HMPA) to give the dienone
2. Attempts at reduction-elimination of the corresponding «,
B-epoxy ketone to alcohol 5 via the Wharton method> were
totally unsuccessful. Therefore the alternative sequence of
lithium aluminum hydride reduction and epoxidation to epoxy
alcohol 3 followed by lithium-ammonia reduction of the
mesylate derivative 4 was developed to circumvent this prob-
lem. The overall yield of this modified sequence was 75%.
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