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Abstract: Treatment of ally1 vinyl ether derivatives with organoaluminium 
amphoteric reagent, R3Al or R2AlSPn, results in the title reaction at 
room temperature under uptake of R, H, or SPh as a nucleophile on the 
aldehydic carbon. 

Lewis acid catalysis of Diels-Alder reaction' or ene reaction2 has 

been recently well documented. The attempted aliphatic Claisen rearrange- 

ment 3 in the presence of common acidic catalysts such as TiC14, 
4 
BF3, 

5 

however, failed to success. Here we wish to report that the combined 

acid-base attack of organoaluminium compounds, R3Al or R2A1X as well as 

Et2AlSPh or Et2A1C1-PPh3, on ally1 vinyl ether substrates effects the 

[3,3lsiamatropic rearrangement under mild conditions. 

R3Al 
R = Me 

I 
R = Et 

A solution of trimethylaluminium in hexane (1.0 M, 4.0 ml, 4.0 mm011 

was added to a solution of 1-butyl-2-propenyl vinyl ether I (0.28 g, 2.0 

mmol) in 1,2-dichloroethane (15 ml) at 25'C under argon atmosphere and the 

whole was stirred for 15 min. The mixture was diluted with ether (30 ml) 

and poured into 1N HCl (15 ml). The separated organic layer was washed 

with brine, dried, and concentrated. Purification by thin layer chromato- 

graphy on silica gel (ethyl acetate-hexane, 1:2) gave olefinic alcohol IIa6 

(0.28 g, 91% yield, E/Z = 47/537) as a colourless oil which was produced 

apparently by the rearrangement and successive methylation. 

Methyllithium or diethylzinc was not effective for the transformation 

and methylmagnesium iodide was marginal. 8 Halogenated hydrocarbon solvents 

such as 1,2-dichloroethane or dichloromethane gave the best results. In 

ether or THF, the reaction did not take place. 

3985 



The use of Et3Al resulted in formation of a mixture of the correspond- 

ing ethylated alcohol IIb (75% yield) as well as hydrogenated one n-C4H9- 

CH=CH-CH2CH2CH2OH (19% yield). In contrast, triisobutylaluminium or diiso- 

butylaluminium hydride gave the hydrogenated product exclusively. The 

reactions between iBu3Al and ally1 vinyl ether substrates are summarized In 

Table 1. The E/Z ratios of newly developed double bond were almost close 

to unity' except in the reaction of run 3 which gave E isomer exclusively. 

Table 1. Reactions between 
7 

iBu3A1 and ally1 vinyl ether substratesa 
7 

0 /RI 

P 
R2 

Etherb Condition YleldC d 
Run 

R1 R2 Temp('C) Time(h) (%I E/Z 

1 "Bu H 25 0.25 82 38/62 

2 “BU Me 25 0.25 89 45/55 

3 Ph H 25 0.25 93 E only 

4 H Ph 25 0.25 91 

5 25 0.25 90 

CL 0 ’ 

7 

a 0' 

2 

60 2 97 

95 

I 

8 

01 
I ’ 

25 0.25 78 
trans/cis 

23/77 

0 

aReactions were performed on 2.0 mm01 scale. 
b 
Prepared by the mercuric 

acetate catalyzed transetherification using ethyl vinyl ether (run l-5). 
See ref. 10. CYields represent isolated purified products. Spectral 
data were consistent with assigned structures. dSee ref. 7. 

As shown below, not only methyl group or hydrogen but also alkynyl or 

alkenyl group was introduced selectively in preference to alkyl group. 

Et2A1CGCPh (Ref. 11) 

1 25"C, 15 min 
04 88% 



Q 
iBu Al,=~/"~6~13 

I * (Ref. 12,13) 

25"C, 1.5 h 
) Nnc6*13 

O& 
40% 

The organoaluminium reagent Et2A1SPh14 or Et2A1C1-PPh315 has been 

found to be effective for the rearrangement to give aldehydes or ketones 

(run 9 and 10) without introduction of a nucleophile as exemplified in 

Table 2. It is worth noting that the rearrangement of 3,4-dihydro-*-vinyl- 

2H-pyran (run 8) takes place under extremely mild conditions as compared 

with the pyrolysis (410°C)16 without catalyst and hence is useful syntheti- 

tally. 
18 

Table 2. Claisen rearrangement promoted by orga:.oaluminium reagentsa 
1 

Run 
Ether 

R1 R* 
Method 

Time yield 
(h) (%) 

E/Z 

1 0.25 84 39/61c 

2 Bd 0.25 81 43/57 

3 nBu Me A 0.25 77 52/48' 

4 Ph H A 0.5 67 E only 

5 H Ph A 0.25 86 

6 B 0.25 87 

0 

7 i-l A 0.25 78 

8 1 61 

69 

10 Ae 0.5 76 

aReactions were performed on 2.0 mm01 scale in 1,2-dichloroethane at 25'C. 
bTreatment with Et2AlSPh (5.0 mmol). cSee ref. 17. dTreatment with a 
mixture of Et2AlCl and PPh3. See ref. 15. eDichloromethane was used 
as a solvent. 
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