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The thermal Cope rearrangement of 1,2-divinylcyclopmpane systems to afford the 

corresponding cycloheptadienes is, particularly if the vinyl substituents are a-oriented, 

a very facile process which hasbeen the subject of considerable study'. However, this 

type of conversion has received relatively little application in synthetic organic 

chemistry. Clearly, the very cornnan occurrence of seven-membered rings in many different 

classes of natural products provides impetus for investigations regarding the possibility 

of using this type of transformation in synthesis. 

Recently, Marina and Kaneko have demonstrated the use of thermal rearrangement of 

substituted 3-(Z-vinylcyclopropyl)-Z-cyclohexen-l-ones' and 2-methyl-3-(Z-vinylcyclopropyl)- 

2-cyclopentene-l-ones3 for the preparation of ring-fused cycloheptadiene compounds. These 

workers obtained the 8-cyclopropyl enones a a 4-step sequence from the corresponding 

1,3-cycloalkanediones and, particularly for the synthesis of the hydroazulene compounds3, 

the overall yields were modest. We report herein preliminary results of complementary work 

which shows that the reaction of 8-iodo-u,B-unsaturated ketones with lithium phenylthio- 

(2-vinylcyclopropyl) cuprate4, followed by thermal rearrangement of the resulting 

3.(2-vinylcyclopropyl) enones provides a short, efficient synthesis of the corresponding 

cycloheptadiene systems. Overall, in conjuction with previously reported results 5 36 , 

these conversions represent seven-membered ring annelation reactions which can be 

represented in general terms as follows. 
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Treatment of 3-iodo-2-cyclohexen-l-one (i)5 with 1.5 equiv. of lithium 

phenylthio(Z-vinylcyclopropyl)cuprate' in THF-ether-pentane (-78" for 1 h, -20' for 

lh and 0' for lh), followed by work-up and distillation (air-bath temperature 62-88', 

0.4 Tow) of the crude product gave an oil in 90% yield. Analysis (p.m.r., g.1.c.) of 



NO. 37 3239 

this material indicated that although the bulk of the mixture was the annelation 

product $O'*, a significant amount of 8-(Z-vinylcyclopropyl)enone (presumably the 

trans compound z) was also present. When this mixture was heated (neat) at 180" 

for 30 min. and then redistilled and purified, the annelation product 2 could be 

isolated in 75% overall yield. In similar fashion, the following conversions were 

accomplished: i5 into 2" (80%); $,5"' into to (82%); $'l' into 2" (84%). 

Seven-membered spiroannelations could also be carried out G the general 

methodology outlined above. Thus, treatment of the iodomethylenecyclohexanone g6 

with lithium phenylthio(Z-vinylcyclopropyl)c~prate~ under conditions identical with 

those used for compound i, fallowed by thernwlysis (180', 15 min.) of the initially 

isolated product, gave the Spiro dienone ii" in 77% yield. In similar fashion, the 

iodcwthylenecyclopentanone lL6 was converted (64% yield) into the Spiro compound 

S'O. 

We are currently studying the reaction of 6-iodo enones with nwe highly 

substituted (vinylcyclopropyl)cuprate reagents and hope to apply this methodology to 

the synthesis of sore natural products. 
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