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Summary 

Xn this communication we report the first example of a Claisen rearrangement involving an 
enamine as the ally1 double bond and a general, high yield synthesis of silyl allenes. 

As the amine migration in amide acetals derived from propargyl alcohols' seemed to us to 

have potential as a method of converting acetylenes to enaminesL under mild conditions, ve hsve 

investigated the condensation of alcohols r, 5, and 11 with dimathyl acetamide diethyl acetal. 
3 

- 

Nonhydrolytic isolation4 of the products derived from dimethylacetamide diethyl acetal 

treatment of 2-methyl-3-propyn-Z-01 Q.1 affords a mixture of enamine 2 and en01 ether 4. 

Enamine > presumably results from amine migration in Intermediate 2 to afford intermediate 2, 

followed by Claisen rearrangement involving the enamine double bond. When enamine 2 is stirred 
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under the reaction conditions with an equivalent of ethanol, no trace of enol ether 6 could be 

detected, suggesting that enol ether 5 results from the Claisen rearrangement of intermediate 

3. To our knowledge, the rearrangements of intermediates 2 and i are the first examples of 

Claisen rearrangements involving enamines and enol ethers, respectively. 
5 

Hydrolysis (Proce- 

dure A) of the reaction mixture affords ketone 1" in high overall yield. 

Alcohols &and 8b afford low yields of a, S, y, d-unsaturated amides 2' along with traces - 

of the ketones 10 -. Alcohols lla-d8 -9 however, give allenic amides 12' - in high yield. The amide 

acetal Claisen rearrangement of alcohols lib-d, then provides a facile and general synthesis cf 

l-substituted silyl allenes. 10 
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a RI = R2 = CH 
3' - 

R3 = nPr 

b Rl=R2=CH3,R3=SiMe3 

c RI = CH3, R2 = H , R3 = SiMe3 

d R1 
- H, R2 = H. R3 = SiMe3 
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Two procedures, outlIned below, were used for the reaction of propargyl alcohols with 

dimethylacetamide diethyl acetal. Procedure A was used for alcohols 1 and 4. This procedure 

affords some desilylated products from alcohols 11; however procedure B gives high yields of 

silyl substituted products from these alcohols. 

Procedure A: A solution of 1.0 g of propargyl alcohol in 5 ml of N,N-dimethyl.acetamide 

diethyl zeta1 was stirred at 115" for 2-3 hours under nitrogen. 

The product mixture was then chromatographed on 60 g of silica gel which had been treated 

with 6 ml of water. Elution with 5% methanol/chloroform afforded a colorless liquid which dis- 

tilled over a short path. Isomers were separated by gas chromatography on a 15' x l/4" Carbowax 

Column, 20% 20 M on Diatoport S and/or a 20' x l/4" SE 30 column, 20% on acid-washed DMCS. 

Procedure B: A solution of 0.5 g of propargyl alcohol and 0.74 g (1.3 equivalents) of 

N,N-dimethylacetamide diethyl acetal in 10 ml of xylene was stirred at reflux for 24 hours. 

After cooling to room temperature, it was poured into 50 ml of water and the resulting mixture 

was extracted with ether. The organic phase was washed twice with water and dried over magnu- 

sium sulfate. Distillation over a short path afforded a colorless liquid. 

Yields and product distributions are reported in the Table. 

Table - Product Distributions from the Amide Acetal Condensation of Propargyl_,Alcohols 

Alcohol 

1 

8a 

8b 

lla 

lib 

llc 

lid 

Procedure 

A 

A 

A 

B 

B 

B 

B 

7 2 - 10 - 12 

73% 

23% 7% 

21% 4% 

- 81% 

59% 

86% 

80% 

The change in major pathway of the reaction (i.e. alcohol 1 vs. -- alcohols 8 and IJ) can be 

correlated to that observed in the amide acetal condensation of allylic propargylic alcohols 
1 
; 

only tertiary alcohols in which the acetylene is terminal afford products resulting from addi- 

tion to the acetylenic substituent. Further investigation of the mechanism of enamine and enol 
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ether formation is -underway. The generality of Claisen rearrangements of eu~l ethers and 

anamines Is also being Tnvestigated. 
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