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Although the now well-known thermal rearrangement of vinylcyclopropanes to cyclo- 

pentenes' has been extensively studied, rat of the reports have been concerned with a delineation 

of the mechanism of the reaction*. However, a number of recent papers have included results of 

work which has dealt with this type of transformation mainly from a synthetic point of view.3 

We report herein an efficient synthesis of B-cyclopropyl-a,B-unsaturated ketones and the thermal 

rearrangement of some of these substances to afford the corresponding cyclopentane systems. 

Overall, in conjunction with previously reported results4, these conversions constitute new and 

potentially useful cyclopentane annelation reactions which can be represented in general terms as 

follows: 

Treatment of 3-bromo-2-cyclohexen-l-one (b)4 with 1.5 equiv. of lithium phenyl- 

thio(cyclopropyl)cupratej in ether-THF at 0" for 2.5 h gave, in 93% yield, 3-cyclopropyl-2- 

cyclohexen-l-one7'8. In similar fashion, the following conversions were carried out: 37'g into 
?I 

t7 (m.p. 31-33O; 97%); 24 into c7 (86%); z4 into t7 (m.p. 36-37O; 78%); t7,10*11 into E7'11S12 

(82%); z 7'11'13 into x7 (91%, 1:l mixture of geometric isomers); iz7,11*14 into x7,11 (65%). 

Clearly, the reaction of lithium phenylthio(cyclopropyl)cuprate with 8-halo-a,6-unsaturated 

ketones is a very convenient and efficient method for preparing the corresponding 8-cyclopropyl 

enonesl5. It should be noted that, in each case where a comparison was made, the B-iodo enone 

was superior (better yield, milder reaction conditions, less recovered starting material) to the 

6-bromo enone as a starting material. Furthermore, in no case were we able to detect a product 

resulting from a second addition of a cyclopropyl moiety to the initially fonwd B-cyclopmpyl 
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Thermolysis16 of 3-cyclopropyl-2.cyclohexen-l-one (g), followed by passing the 

initially formed product mixture through a short column of basic alumina, gave (83% yield) a 

mixture of the bicyclic enone fi"l' and the monocycjic compound E 
7,18 , II? a ratio of about 

92:s. Similarly, cyclopropyl enone JJ"" gave, in 79% yield, compound x7. Thermolysis of $ 

afforded somewhat less of the annelated product, giving (80%) a mixture of AZ7 and ;g' in a 

ratio of about 60:40. 

Although thermal rearrangement of compounds i;, z and H gave somewhat mw? complex 

product mixtures, modest yields of the corresponding spiroannelated compounds (2, 32%; z3 25%; 

@, 26%, respectively) were formed. In each case, the annelation product was accompanied by an 

aromatic compound (tetralin, 5-methyltetralin, indane, respectively) and a mixture of monocyclic 

dienones". Very recently, however, we have been able to effect a considerable improvement in 

the conversion of J,Q into Q,. Thus, successive treatment of ,jj with lithium diisopropylamide 

(DME) and (CH3)3SiC1 gave the en01 silyl ether $j,. Thern'olysis of the latter, followed by 

hydrolysis and simple distillation of the crude product afforded the pure Spiro compound $J in 

50% overall yield. 

Work in this area is continuing. 
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