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The development of new methods for the construction of odd-membered rings, particularly 

five- and seven-membered cycles, has been stimulated by the increasing number of biologically 

active, naturally occurring substances which contain these structural characteristics.2 We wish 

to report an efficient, general method for the preparation of functionalized seven-membered 

rings via a one-carbon ring expansion3 of cyclohexane derivatives. This transformation involves 

the cleavage of the internal bond of a bicyclo[4.l.O]heptane moiety by a thermal homoCl,5]hydro- 

gen shift or enolene rearrangement'+ as shown'in eq 1. 
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Cyclopropyl ketone l_ was prepared from l-acetyl-2-methylcyclohexene5 by the sequence: 

lithium aluminum hydride reduction (go%), Simmons-Smith6 cyclopropanation (81X), and Collins 

oxidation (70X).7,8 Neat pyrolysis of 1 at 200' for 2 hr under a nitrogen atmosphere yielded 

the ring expanded acetylcycloheptane7 z in 80% yield. s The presence of a seven-membered ring 

in ; was confirmed by degradation to 3-methylcycloheptanone by catalytic hydrogenation, Baeyer- 

Villiger oxidation to 3-methylcycloheptyl acetate, ester hydrolysis, and oxidation (35% overall 

yield). 

This ring expansion procedure was then extended to the preparation of a functfonalized 

hydroazulene skeleton. Using the method of Dauben'* the conjugate addition of (l-cyclopenten- 

I-ylmethylene)triphenylphosphorane with ethyl sorbate furnished the cyclopropyl ester7 2 

in 40% yield which was converted to methylketone' $ using standard procedures." Thermal 
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rearrangement of 5 at 175' for 2 hr yielded hydroazulene 2 in 70% yield. The spectral proper- 

ties of 2 (nmr: two one-proton viny? signals at 65.4, and 6.7 ppm; ir 1670 cm"; uv Amax 238 nm, 

E 13,600, talc xmax 237 nm) support the proposed structure assignment. In terms of specific 

synthetic design, it should be noted that ketone 5 contains carbon substituents and/or differ- 

entiated functionality at those sites conmton to many naturally occurring hydroazulenes.12 
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