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RING CONTRACTIONS OF trans-FUSED CYCLOPROPANES
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There has been much interest in the synthesis of strained bicyclic hydro-
carbons involving two relatively small trans-fused rings. The 7-4 system,
Ezggﬁfbicyclo[5.2.0]nonanel, the 6-4 system, Ezgggfbicyclo[4.2.O]octane2,
and the 5-4 system, Ezgggfbicyclo[3.2.O]heptane2 have been synthesized. On
the other hand the smallest compound with a trans-fused cyclopropane ring had
been the 8-3 systen, Ezggg;bicyclo[6.1.O]octane.3 A recent preliminary report
of the synthesis of trans-bicyclo[5.1.0]octane~4~carboxylic acidu prompts us
5

to report our data on the synthesis of trans-fused cyclopropanes.

The readily available trimer of butadiene, trans,trans,trans-1l,5,9-cyclo-

dodecatriene (I), can be stereospecifically converted to trans,trans,trans-

bicyclo[l0.1.0]trideca-3,7-diene (II) by the Simmons-Smith reaction. A
Lemieux—Rudolph6 oxidation of this diene gave an oily mixture of diacid IIX
and succinic acid, which were converted without isolation to their dimethyl
esters,

In our hands the Dieckmann ring closure of diester IV failed. However,
the acyloin reaction gave a 40% yield of a mixture of the trans-bicyclo[6.1.0]~
nonan-4-ones (V) and trans-bicyclo[6.1.0]nona-4,5-dione (VI). This mixture
could be oxidized by cupric acetate to dione VI, which showed carbonyl absorp-
tion at 1710 cm_l (CCla) in the IR. No enol could be detected in the golden
yellow dione.7

The dione gave a monotosylhydrazone (VII), mp 170° dec, (CH3CN), whose
IR (CHClB) showed absorbtion at 1700 cm_l. The rather unstable yellow diazo-
ketone VIII, showing IR (CClu) absorption at 2100 cm_l, was produced by treat-
ment with aqueous base. Photolysis of this diazoketone in methanol using a

hanovia lamp with a corex filter gave methyl irans-bicyclo[5.1,0]octane~Li-

carboxylate (IX).
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This ester had an IR absorbtion in CClu at 1735 cm_l. The mass spectrum

gave a parent peak at m/e 168, while peaks at m/e 137 (P-OCH,) and m/e 109

3)

(P-CO CH3) were prominent. The complex NMR spectrum showed: a singlet at

2
6.4 v (3H) due to the carbomethoxy group, a broad absorbtion centered at

7.35 1 (1H) due to the methine proton adjacent to the carbomethoxy group, two
complex envelops of peaks 7.6-8.3 T (6H) and 8.7-9.4 7 (4H) due respectively

to six protons of the cycloheptane ring and to the two bridgehead cyclopropyl
protons along with the two remaining cycloheptyl protons, and a broad absorbtion
centered at 10.0 T (2H) due to the two secondary cyclopropyl hydrogens. These
data together with the mode of synthesis establish the structure as methyl

trans-bicyclo(5.1.0]octane-4-carboxylate,
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Models indicate that a 3,4 double bond might add considerable extra strain.



