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Wittig Rearr angernents of Ally1 Vinylcy clo pr op ylme t hy 1 Ethers 

By LESLIE CROMBIE,* GEOFFREY DARNBROUGH, and GERALD PATTENDEN* 
(Chemistry Department, The University, Nottingham NG7 2RD) 

Summary Anions derived from allyl vinylcyclopropyl- 
methyl ethers (2) rearrange by competing [1,2], [1,4], 
homo [2,5], and homo [4,5] sigmatropic changes to give 
allylic alcohols (4) and (9) and aldehydes (5) and ( 6 ) ;  the 
hydrocarbon (8)  results from a radical dissociation- 
recombination process. 

BASE induced Wittig rearrangements of benzyl allyl and 
bisallyl ethers are well documented, and have been the 
subject of considerable mechanistic study.' By contrast, 
few studies have been made of related rearrangements of 
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(a), R = H ; (b),  R =Me 

benzyl and allyl ethers of cyclopropylmethanols.2 We 
describe results of a study of the Wittig rearrangements of 
allyl ethers derived from the vinylcylopropylmethyl 
alcohol (1) (chrysanthemyl alcohol). 

Treatment of the trans-ether (2a) with BunLi in tetra- 
hydrofuran a t  -20 "C led to a mixture of products which 
were isolated by liquid chromatography and identified as 
the hydrocarbon (8) (17y0), the allylic alcohols (4a) (32%) 
and (9a) (llyo), the secondary alcohol (10a) (18yo), and 
trans-chrysanthemyl alcohol (1) (32%). Reaction between 
the corresponding cis-cyclopropylmethyl ether and BunLi 
led to an identical mixture of products [with preservation 
of the cis-geometry about the cyclopropane rings in (l), (4), 
and (lo)] in comparable proportions. 
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The allylic alcohol (4a) results from 1,2-shift in the allyl 
ether anion (3) whereas (loa) is produced as a result of 
reaction between an excess of BunLi and the aldehyde 
product (521) formed from concomitant 1,4-shift ([1,4] sig- 
matropic change) in (3). In some runs, pure aldehyde (5a) 
could be separated by chromatography. The allylic 
alcohol (9a), the minor product of the reaction, results 
effectively from a bis-homo-l,6-allylic shift (homo [2,5] 
sigmatropic change) once again involving the anion (3). 
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(4), (9), and (10) are also produced by way of recombination 
of radicals (11) and (12) and of radical anions (13), (14), and 
(15).3 The origin of chrysanthemyl alcohol (1) in the 
reaction between (2a) and BunLi is not immediately clear.lb 

(11 1 (12) In parallel studies with the corresponding dimethylallyl 
ether (2b) (both cis- and trans-isomers were examined), 
significant quantities of the aldehyde (6b) (ca. 18%) and of 
the alcohol (7b) (ca. 12%) produced from in situ reaction 
between (6b) and BunLi, were isolated in addition to (1) 
(ca. 35-40%), (4b) (ca. 9-11%), (8) (ca. 9-10%), and (9b) 
(ca. 1-3%). The aldehyde (6b) is produced as a result of 
homo [4,5] sigmatropic rearrangement from the anion 
(3b), and the process can be formulated as shown in the 
Scheme.* An alternative, perhaps more likely, mechanism 
for the transformation (3b) -+ (6b) involves a radical 
pathway via species (12) and (15b). The two additional 

---+(6b) +U2) + (15) methyl groups on the allylic radical (15b) apparently 
stabilise the radical species to such an extent that a homo 
[4,5] sigmatropic change is favoured in the dimethylallyl 
ether case.t 
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SCHEME We thank Proprietary Perfumes Ltd. for support. 
The hydrocarbon (8) is almost certainly produced during a 
radical dissociation-dimerisation sequence (viz. 3 -+ 11 + 
12 + 8 ) .  Indeed i t  is highly probable that products (Received, 11th May 1976; Corn. 526.) 

t A similar homo [4,5] sigmatropic rearrangement was observed with the corresponding cinnamyl ether derived from (1). 
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