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Up to the present, only a few 3-monoalkylidene-2,5_piperazinediones (II) 

have been appeared in literatures. Bergmannl) , and others2'3) have synthe- 

sized 3-methylidene derivative from glycylserine by halogenation and aminat- 

ion. One of the present authors succeeded in preparation of 3-isopropylidene 

derivative4) via ethyl 2-chloroacetsmido-3-methyl-2-butenoate (Ic) obtained 

by reaction of dehydrovaline ethylester with chloroacetic acid chloride. In 

addition, 3-isobutylidene derivative 5) was synthesized via the corresponding 

2-pentenoate (If) derived from esterification of the free acid. Recently, 

Dominy et a16) and Porter et al 7) reported the preparation of 3-benzylidene 

derivative by a similar method mentioned above. Consequently, N-chloroacetyl- 

dehydro-amino acid esters (I) seems to be the most suitable intermediate to 

obtain 3-monoalkylidene (II) derivatives. 

In this paper, we wish to communicate a simple procedure to synthesize I 

as illustrated in Scheme 1. Various 3-monoalkylidene derivatives were prepar- 

ed through these intermediates. 

H-C-CCCXt 

8 

+ ClCH2COi?H2_ 

Scheme 1 (I) 

a) R1=R2=H; b) R1=CH3, ri'=H; c) K1=R2=CH3; d) R1=C2H,, R'=H; 
J 

e) Rl=n-C3H7, R2=H; f) i31=i-C7H7, A=H 
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Ue have examined the effect of various acidic catalysts during the con- 

densation of equimolar amount of ethyl 2-oxocarboxylate and chloroacetamide in 

refluxed dry benzene'). It was found that , among catalysts tested, concent- 

rated sulfuric acid and phosphoroxichloride were effective, and I was obtained 

in fairly good yield, as was shown in Table 1. 

Table 1 

Preparation of ethyl 2-(2-chloroacetamido)-2-pente- 

noate in the presence of various catalysts a) 

Catalyst 
ml(g) 

Reaction time Yield Catalyst Reaction time Yield 

(nr) ($) ml(g) (hr) (3) 

. cont. H2S04 5 3 6 PCC13 3 4 27 

II 2 12 36 " 3 5 34 

‘I 1 12 50 ” 1 8 42 

II 1 18 66 P2C5 (4) 8 0 

II 1 24 59 H2P04 3 8 0 

fuming H2S04 b, (2) 8 34 TosHC) (2) 8 14 

II (1) 8 45 UCCd) (10.3) 8 0 

a) Mixture of ethyl 2-oxopentanoate (50 mmol) and chloroacetamide (50 mmol) 

was refluxed in dry benzene (50 ml). b) 306 of d03. c) p-Toluenesulfonic 

acid. d) Dicyclohcxylcarbodiimide. 

When cooled ethanol solution of I was saturated with dry ammonia and 

then allowed to stand for a day at room temperature, cyclizat ion react ion was 

occurred gradually to deposited colorless amorphous crystals. The crystals 

were recrystallized from boiling water to give II in pure state. The struct- 

ure of I and II were established by elementary analyses, IH and UV spectra. 

These results were summarized in Tables 2 and 3. 

The above success in preparation of II permited us easy to synthesize 

various unsymmetrical 3,6_dialkylidene- and 3-alkylidene-6-arylidene-2,5-pipe- 

razinediones by condensation of II with alkyl- or arylaldehyde. These detaii- 

ed results will be published elswhere. 
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