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ABSTRACT: 1-(2-Methylenecyclopropyl)_cyclohexanol reacted with formic acid to yield 2-(cyclohexylidene- 

methyl)-2-propenyl formate and 3-methylenespiro-( 3.5)-nonyl formate; similar alcohols reacted with formic 

acid to afford the corresponding cyclobutyl formates and dienes in varying ratios. 

Previously, we had synthesized a series of methylenecyclopropylcarbinols and found they were quite 

stable except when exposed to acid, Scheme I.1 
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For example: R = Ii, R' = nC,Hls, Ph and R,R1 = -(CH,),- 

We now wish to report the novel rearrangement of these methylenecyclopropylcarbinols to dienes. 

Reaction of l-(2-methylenecyclopropyI)-cyclohexanol (la) with formic acid produced diene & (61%) as the - 

main product accompanied by a small amount of cyclobutyl formate 2 (5.5%). Additional examples of this 

general reaction include the rearrangement of alcohol J& to diene & (70%) and cyclobutyl formate 212. (9%), 

and the rearrangement of the more stable diastereomer 2 to 5 and 6 in 50% yield, as a 1:l mixture. Others 

have explored the rearrangement of similar systems, synthesized in a different manner, and found 

cyclobutanols were the major products, Scheme IL2 No evidence for the formation of dienes was reported. 
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Scheme II 

H,O, acetone 

6H ~DNB 

This diene synthesis is a modification of Julia’s method of olefin synthesis,3 where the cyclopropyl 

group has been replaced by a methylenecyclopropyl group. Although Julia has reported the formation of 

dienes from cyclopropyIcarbinols,4 to my knowledge this is the first report of methylenecyclopropylcarbinols 

affording dienes. 

The following secondary alcohols did not yield dienes as major products under acidic conditions, but 

behaved as did similar alcohols reported in the literature, 2 in that the vinyl group migrated affording 

methylenecyclobutyl derivatives. Alcohol h when stirred with formic acid for 0.5 hours predominately 

rearranged to the cyclobutyl formate 5 (66%)5 and a minor amount of diene 2 (1.4%) was also isolated. The 

other diastereomer 7&, in formic acid, also rearranged to only one major product, S. Similarly, both 

diastereomers IOa and m, when taken separately, reacted with formic acid to form u (65961, accompanied - 

by a small amount of 12 (1.2%). 
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The stereochemistry on the ring of g was not easily ascertainable, since in the reaction the other 

diastereomer was not formed. We obtained the other diastereomer by the following sequence. Formate 8 

was cleaved to alcohol 13a,6 followed by Jones oxidation to ketone 14. Because the ketone was too unstable - 

to isolate, it was converted directly to a I:1 mixture of alcohol diastereomers. One alcohol was identical with 

_l& by NMR and HPLC analysis. The other diastereomer m7 was similar to 13a but different enough that - 

we could assign stereochemistry.8 

Jones 

i - ,,H,+= ,,,I542 + GH,z+ Reagent 

ObH OH 0 
iti OH 

s 13a 14 13a 13b - 

In the presence of acetic acid for 24 hours at room temperature, alcohol j& was inert. We used this 

selectivity of acids toward methylenecyclopropylcarbinols to cleave the ketal of steroid 15 to ketone 16 - 

(66%)-L 1 

16 - 
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