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The acid-catalyzed isomerization of 3' vinyl carbinols (l_) to the corresponding 1" 

allylic alcohols (g) is a reaction that has been 

many occasions in the past century. 
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reported in the chemical literature on 

For example, the rapid rearrangement of linalool [l, R = (CH3)2C=CHCH2CH2, R' = CH3] to 

a mixture of products that included geraniol [z, R = (CH3)2C=CHCH$H2, R' = CH3] was re- 

cognized as early as the 1890's by Barbier while he was investigating the action of acetic 

anhydride on the former alcoho1.l In 1946 I. N. Nazarov and coworkers reported2 a study 

of this isomerization (1Z2J conducted in l-5% aqueous H2SO4 solution, and in general 

mixtures of both lo and 3" alcohols and/or low yields of the 1" alcohol were obtained.3 

.In view of the recent interest in developing methods for the stereoselective syn- 

thesis of trisubstituted olefins4 and the synthetic utility of 1" allylic alcohols of 

general structure 1. and their derivatives, we decided to investigate the usefulness of 

this allylic rearrangement in synthetic organic chemistry. Initial attempts to isomerize 

3-propyl-l-hexen-3-01 to the corresponding lo alcohol (2, R = R' = CH3CH2CH2) using p- 

toluenesulfonic acid as a catalyst in a 60:40 tetrahydrofuran-water mixture proved fruit- 
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less.' An isolated reports of the preparation of A1sB -cyclohexylideneethyl acetate by 

allylic isomerization of 1-vinylcyclohexanol led us to examine the route outlined below 

for the preparation of functionalized trisubstituted olefins of general structure 2. 

CH2=CHM (M=Li or MgCl) 
Y 
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Once the optimum experimental conditions had been determined, the results of this isomeri- 

zation study were even better than anticipated. As shown by the data in Table I, the allylic 

rearrangement proceeds7 in high yield (65-90X) to give 1" acetates (5J uncontaminated by any 

of the corresponding 3" acetate (a), as shown by IR, NMR, and VPC analysis. As such, this 

method offers an alternate pathway to the modified Wittig reaction developed by Wadsworth 

and Etnn0ns.a 

The best conditions for effecting this allylic rearrangement involved rapid addition 

of a solution of lOa mnol of 3" alcohol in 25 ml of glacial acetic acid to a mixture of 

25 ml of acetic acid and 10 ml of acetic anhydrid$containing 600 mg of p-toluenesulfonic 

acid monohydrate. The reaction was quenched after 4-10 minutes at room temperature by 

pouring the mixture into 10 volumes of water, and the rearranged 1" acetate was then iso- 

lated by extraction with pentane. 

In order to determine the scope of this allylic rearrangement, we examined the behav- 

ior of the vinyllithium adduct of hexanal under the standard reaction conditions. Spectral 

analysis of the product indicated that it consisted solely of the unrearranged 2" acetate, 

3-acetoxy-1-octene. 
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TABLE I 

Isomerization of 3" Vinyl Carbinols (A) 

Rearranged 1" Acetate (5) 

Structure 
1 Distillec 

:;$l 

Reac. Reac. 

;;;, ;:;p* 

'H-NMR (CC14 vs 
TMS, 6 in ppmr Starting MateriallO 

(CH3CH2CH2)2C=CHCH20!CH3 65 

4a I 
5a12 - - I 

OH 
CH=CH2 CHCH20COCH3 55 

4b 5b6 - - 

OH 
+- f -CH=CH2 

9. HH 
c"30C=Cw 0 

CH20ECH3 
91 

H3 
4c - SC's 

OH 0 

CH3- 

f 
-(CH,),CH3 

cH3~C=CHCH20!CH 70 
H=CH2 CH3(CH2)4' 

3 

5d 
4d - E:Z ratiol'+<as 70:30 

OH CH2=CH, 0 

CH2=CH-C-CH=CH2 

hH3 
CH' 

C=CHCH20!CH3 75 

3 

4e - se 
E:Z ratio15 was 75~25 I 

1. 

2. 
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