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offers a simple and useful approach to cyclopropyl carbonyl
compounds.

We are currently investigating the application of the
present reaction to the synthesis of natural products
possessing cyclopropane rings.
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A General Approach to Small [n]Paracyclophanes

Summary: A general procedure has been developed for
the synthesis of both substituted and unsubstituted [r]-
paracyclophanes, where n equals 7 or 8.

Sir: There has been considerable recent interest in the
synthesis! and properties? of [n]paracyclophanes where n
equals 6,12 7,1b¢ and 8.142 Most of this interest has cen-
tered on the distortion of the aromatic ring and the effect
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of this distortion on both the physical and chemical
properties of this ring. The currently available methods
for the synthesis of the smaller of these systems do not
readily lend themselves to the preparation of aryl-sub-
stituted versions of these compounds. We now report a
general synthesis of both substituted and unsubstituted
versions of [7]paracyclophane and [8]paracyclophane. Our
synthetic process has its origin in our work on (i,0)-bicy-
clo[n.2.2]alkadienes.?

In analogy with our earlier work,® we added maleic an-
hydride to cis,trans-1,3-cyclododecadiene (la) and to
cis,trans-1,3-cycloundecadiene (1b) to give the corre-
sponding Diels-Alder adducts, 2a and 2b, in 21% and 23%
yields, respectively. Refluxing of 2a in 10% aqueous
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tetrahydrofuran gave a 98% yield of the corresponding
diacid which was subjected to lead tetraacetate oxidation
in toluene—pyridine to yield 22% 3a.° The direct elec-
trochemical decarboxylation of 2a to 3a was accomplished
in 39% yield. Treatment of 3a with 1 equiv of m-chloro-
perbenzoic acid gave an 80% yield of 4a as a waxy solid,
mp 39-41 °C. This epoxide was extremely labile and un-
derwent slow conversion to 5a, even in base-washed
glassware. Exposure of 4a to hydrochloric acid gave a 93%
yield of [8]paracyclophane (5a), which was identical in all
respects with the literature compound.14#

The observation that 5a was present as an impurity in
the oxidative decarboxylation of 2a suggested that 3a
might be directly oxidized to give 5a. Heating of 3a with
1.5 equiv of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone at
95 °C for 12 days gave a 79% yield of 5a.”

In a similar series of experiments, 2b was hydrolyzed to
the corresponding diacid in 98% vield. Lead tetraacetate
decarboxylation gave 12% 3b, while electrochemical oxi-
dative decarboxylation produced 17% 3b. Epoxidation of
3b with m-chloroperbenzoic acid gave 98% 4b, which on
treatment with catalytic amounts of trifluoroacetic acid
gave [7]paracyclophane (5b) in 88% yield. This material
was spectroscopically identical with that previously re-
ported.!P

We had previously reported the synthesis of both 6a and
6b? via the addition of perfluoro-2-butyne to the appro-
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priate cis,trans-1,3-cycloalkadiene. Both 6a and 6b were

—(CHz ),

(CHz)n

CF3 CFz

a,n=8bn=7

resistant to direct oxidation to 8a and 8b, respectively.
However, treatment of 6a with m-chloroperbenzoic acid
gave 72% purified 7a. When 6a was converted to 7a and
the crude reaction mixture was heated for 2 h at 140 °C
in the presence of catalytic amounts of trifluoroacetic acid,
8a was obtained in 59% overall yield from 6a.

When 6b was treated with 1 equiv of m-chloroperbenzoic
acid, we obtained 92% 7b, mp 58-60 °C. Acid-catalyzed
dehydration of 7b with trifluoroacetic acid gave a 90%
yield of 8b as a colorless liquid. The NMR spectrum of
8b was unique in that the proton which was most directly
over the aromatic nucleus appeared at § -2.4 as a doublet
of triplets. This is to be contrasted with the proton NMR
spectrum of 5b which showed related signals at 6 -0.4.2

The synthetic procedures outlined above provide ready
access to a wide variety of [n]paracyclophanes where n is
7 or 8. In particular, substituted variants can be produced
in substantial overall yields. We believe that our process
will provide materials for a variety of studies on these
intriguing molecules. For instance, we have found that

(8) We are currently exploring the basis for this spectral difference.

Communications

[7]paracyclophane reacts readily with N-phenyl-1,2,4-
triazoline-3,5-dione to give 9 in 84% yield after 6 h at 50

H
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9

°C.® This colorless solid, mp 137-139 °C, showed 'H
NMR (CDCly) 6 7.70-7.75 (5 H), 6.32 (2 H, d, J = 6 Hz),
523 (2H,d of d, J = 6, 3 Hz), 2.82-0.55 (14 H, m). On
heating to 60 °C, 9 reverted to starting materials. We are
continuing to explore the reactions of both strained (i,-
o)-bicyclo[n.2.2]alkadienes and [n]paracyclophanes.
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