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Abstract

3,3-Dichlorotricyclo[5.1.0.01s%Joct-5-en-2-one (1) was prepared by addition of dichloro-
ketene to 1,3-cyclohexadiene followed by allylic bromination and dehydrobromination.

We wish to report the convenient synthesis1 and definitive proof of structure of a sur-

prisingly stable tricyclooctane derivative 1l incorporating an ethylenic bridge joining the
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a-positions of a spiro[3.2]hexane system.2 3,3-Dichlorotricyclo[5.1.0.0!s"]-oct=5-en-2-one )]
was obtained inadvertently during the attempted synthesis of diene g“ by dehydrobromination of

the allylic bromination product 4 of the adduct 3 between dichloroketene and 1,3-cyclohexadi-

ene.e

Generation of dichloroketene from dichloroacetyl chloride and triethylamine in the pres-
ence of a 10-fold excess of 1,3-cyclohexadiene gave 3 (63%; bp 62-67° (0.2 mm.); mp 12°), Al-

lylic bromination of 3 by means of N-bromosuccinimide in carbon tetrachloride gave a mixture
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of two bromides é separable by column chromatography on florisil via elution with pentane into
a liquid and a solid (mp 88°).7 Treatment of the mixed bromides® with 1,3-Diazabicyclo[3.4.0]-
nonene-5 (DBN) gave the tricyclic compound 1 in up to 70% yield. Structure 1 was assigned on
the basis of a careful analysis of the 1g_NMR spectrum.9 Computer simulation of the spectrum
via input of the chemical shifts and extracted coupling constants via the LAOCOON IT program10
produced a close match of the observed spectrum. No change in the spectrum was observed over a
temperature range from -50 to 60°, Cyclobutanone carbonyl absorption appeared in the IR spec-
trum at 1790 cm~1.1! The presence of the cyclopropane ring was supported by 1R12 (3035, 1018
em™1) and near IR!3 absorptions (1.637 u, € 0.363). The !3C nmr spectrum confirms the struc-
ture, 1*

The UV absorption [Amax (EtOH) 251 nm, e 1300; (octane) 242,5 nm (e 1240); 302 (e 88)] ap-
peared anomalous at first sight. Although transmission of electronic effects through a 3-mem-
bered ring has been observed, in general the cyclopropyl ketone chromophore absorbs below 200
nm.}5 On the other hand the observed absorption can be correlated with a unique chromophore
recognized first by Cooksonl® which is due to coupling of an olefinic linkage and a carbonyl
group through an appropriately positioned o-bond. Cycloadduct 3 also exhibits this chromophore
[Amax 227.5 nm (e 783)].

Crystals of 1 (mp 45-46°) suitable for crystallographic analysis were obtained from pen-—
tane at ~78°. All crystallographic data collection was done at low temperature (ca. -80°) be-
cause of the low melting point of the crystals. Preliminary X-ray experiments indicated that
the space group of the crystals was P2;/n with a = 7.540 (&) X, b =9.245 (2) c = 11.556 (2)
and B = 97.73 (1)° with Z = 4 for a calculated density of 1.57 g/cm3. Of the 1067 unique re-
flections measured with CuK o radiation (A = 1.5418 K), 1000 (94%) were observed (I > 30I) and
corrected for polarization and Lorentz effects. Initial structural parameters found using
standard direct methods techniques17 were refined using full-matrix least-squares18 by minimiz-
ing Iw (|Fy|~|F.])2 with w = 1/(0c F,)2. The final unweighted residual is .048 using isotropic
temperature factors for the hydrogen atoms and anisotropic temperature factors for the non-
hydrogen atoms. An ORTEP19 view of the crystal structure of ]l is shown in Fig. 1.

Compound 1 is unusually stable considering the degree of ring strain present, with 3-, 4-
and 5-membered rings meeting at a single carbon atom. The reactivity of 1 is currently under

study.
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