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One of us has recently reported on the preparation and cycloaddi- 

tion of methylchloroketene (3,b). In our continuing studies on the 

chemistry of halogenated ketenes, we attempted the preparation and 

dimerization of methylchloroketene by the dehydrochlorination of 

a-chloropropionyl chloride with triethylamine. However, instead of 

isolating the dimer, we obtained a good yield of a 1:l adduct of methyl- 

chloroketene and a-chloropropionyl chloride (I). This communication 
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describes this reaction and the proof of structure of I. 2,b-Dichloro- 

2-methyl-3-ketopentanoyl chloride (I) as prepared from methylchloro- 

ketene and a-chloropropionyl chloride, is a mixture of diastereomers 

in the ratio of 5:4 as determined by pmr and vpc. This compound reacted 

with three equivalents of base thus establishing an equivalent weight 

of 74.5 (theory 72.5). Several attempts to form a derivative of I 
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resulted in cleavage of the molecule and formation of a propionyl 

derivative as illustrated below: 

i? 
I + 2HNu + 2 CH3-CH-CC-Nu + HCl 

I 
Cl 

HNu = water, methanol, benzylamine 

The optimum conditions for the formation of I are described below: 

Triethylamine (0.2 m.) in 50 ml. of dry hexane was added dropwise to 

a solution of a-chloropropionyl chloride (0.3 m.) in 250 ml. of dry 

hexane at O-So over a 30 min. period. After the addition was com- 

plete, the reaction mixture was stirred an additional hour as it warmed 

to room temperature. Only half the stoichiometric amount of amine 

salt (0.15 m.) was removed by filtration, and distillation at reduced 

pressure afforded I in 64% yield (5). b.p. 48-50° at 0.8 mm.; infra- 

red absorption (smear): 5.6~ (6) and 6.044 (ml; pmr spectrum (CHC13): 

quartet centered at 5.5 ppm; singlet at 7.8 ppm; singlet at 7.9 ppm; 

doublet at 8.25 ppm. These peak areas were in the ratio of 1:1.5:1.5:3. 

Calcd. for C6H7Cl302: C, 33.10; H, 3.22; Cl, 49.0. Found: C, 33.28; 

H, 3.57; Cl, 48.91. 

The acid halide (I) can also be produced by the stoichiometric 

addition of acid halide to amine. Consequently, to prevent the forma- 

tion of I, it is necessary to add the acid halide to a 200-300% excess 

of triethylamine slowly. In in situ cycloaddition reactions with -- 

olefinic compounds whereless than a stoichiometric amount of salt is 

produced, yields can be raised considerably by taking precautions 

against this reaction. 
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If the dehydrochlorination described above is conducted in the 

presence of cyclopentadiene, I is not significantly produced; instead 

a good yield of the methylchloroketene-cyclopentadiene adduct is 

obtained (3). Also in the presence of the diene, a stoichiometric 

amount of the amine salt is obtained rather than just half the stoi- 

chiometric amount. Consequently, this is considered ample evidence 

that this reaction is proceeding via methylchloroketene. 

The infrared band at 6.04~ is surprising and perhaps is due to 

a portion of the B-keto group existing in the enol form (6). 

Staudinger and coworkers have reported the reaction of diphenyl- 

ketene with acid halides and more recently reports have indicated that 

this reaction occurs only with activated acid halides such as a-haloacid 

halides (7,8). Consequently, this problem of the ketene reacting with 

the acid halide from which it was prepared is much more likely to 

occur in the preparation of halogenated ketenes and precautions should 

be taken to prevent this side reaction from occurring (9). 
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