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With the object  of the further development of investigations carried out in our laboratory on the study of the 
relat ion of the s tabi l i ty  of a f i ve -membered  imide ring to the identi ty of the substituent on the nitrogen [1], we 
have studied the reactions of various amines with N-substituted succinimide (I) and c i t raconimide  (II): 

CH~--  CH~ CH3--  C = CH 
I I I t 

O = C  C = O  O = C  C-----O 

\ N  / \ N /  
I 

R (I) R (II) 
R = - -  CHa, - -  C~Hzz, - -  C6H5. R = - -  CHs, - -  C~Hzz, - -  Cells. 

These reactions were found to provide a convenient  method for the preparat ion of various N-substituted suc- 
cinamides and ci t raconamides  of general formula 

O 0 
tl II / R" 

C - -  NHR" C - -  N(,x 
R (  and R (  R ' ,  

C ~ N H R "  C ~ N H R "  
I] II 

0 0 

in which R' = alkyl  or aryl and R" = alkyl.  The products were very pure and were obtained in high yield. 

At present there is scarcely  any information in the l i terature on the preparat ion of diamides of dicarboxylic  
acids having different substituents on the nitrogen atoms. The general ly  known methods of synthesizing the amides 
of monocarboxyl ic  acids from their acid chlorides and esters lead in this case to mixtures of diff icult ly separable 

products. 

The well  studied decyc l iza t ion  of dicarboxyl ic  anhydrides, lactones, and lac tams with amines with formation, 
respectively,  of d icarboxyl ic  monoamides,  hydroxy acid  amides, and amino acid amides prompted us to plan the use 
of the decycl iza t ion of cyc l ic  imides with amines as a method of synthesizing substituted d icarboxyl ic  diamides.  
The use of different combinations of substituted imides and amines may  make it possible to obtain d icarboxyl ic  di-  

amides with different substituents in the amide  groups: 

o o i  

C'X~,N - -  R" --~ R (  C - -  NHR'  
R \ C / /  R' -l- H~N ~ 

C -  NHR" 
II N 
0 0 

in which R' = alkyl  or aryl and R" = alkyl  (the N may carry a second R"). 

Literature references on this question are confined to indications of the possibil i ty of obtaining succinamides 
by treating succinimide with a lcohol ic  ammonia in a sealed tube at  100-105" [2] or with aqueous benzylamine solu- 
tion [3], and to work on the decycl iza t ion  of N-substituted quinolinimides with amines [4]. 
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As stated above, as starting substances in this investigation we selected N-substituted succinimides and citra- 

conimides. The reactions between substituted succinimides and amines were carried out under mild conditions: 
standing in the cold of solutions or suspensions of the imides and amines in methanol. We carried out the reactions 

of succinimide with methylamine,  succinimide with cyclohexylamine, N-methylsuccinimide with methylamine,  
N-phenylsuccinimide with methylamine,  N-phenylsuccinimide with dimethylamine, and N-cyclohexylsuccinimide 

with cyclohexylamine. 

Under analogous conditions in a medium of aqueous methanol we prepared substituted citraconamides. We 

carried out the reactions of N-methylci t raconimide with methylamine,  N-phenylci traconimide with dimethylamine,  

and N-cyclohexylcitraconimide with methylamine.  

It must be pointed out that in the case of citraconic derivatives the reaction medium is of determining signi- 

ficance, for when its character is changed the course of the reaction changes. Thus, when the reaction of N-methyl -  
citraconimide with methylamine is carried out in a nonpolar solvent (dry toluene), N,N'-dimethylcitraconimide is 
obtained only as a by-product; the main reaction product, which is isomeric to finis, is at present being investigated. 

The effect of the medium on the course of the reaction is being studied. 

E X P E R I M E N T A L  

The reactions were carried out in a conical flask with a ground stopper. A 25-30% solution or suspension of 

the imide in methanol was cooled to 3-5% and a 60-70% solution of the amine in methanol,  cooled to a tempera- 

ture of from - 5  to -10 ~ was added. The reaction mixture was left in ice water for 3 - 4 h  and then at room tempera- 

ture for 12-16 h. Cooling was then applied, and the precipitated crystals were filtered off on a Schott filter. By 

strong cooling of the filtrate a further amount of the product was isolated. The crystalline products obtained were 
purified by recrys ta l l iza t ion-succin ic  derivatives from ethanol and citraconic derivatives from a mixture of benzene 

and methanol. 

The results are summarized in Tables 1 and 2. 

S U M M A R Y  

1. Succinimide and its alkyl and aryl deriVatives, and also the alkyl and aryl derivatives of citraconimide, 

react with alkylamines in the cold with opening of the ring. 

2. A method was developed for the synthesis of N,N'-dialkyl, N-alkyl-N-aryl ,  and N,N,N'-tr ialkyl  dicarboxylic 

diamides (succinamides and citraconamides). It permits the preparation of diamides having different substituents 

in the amide groups. 

3. Nine previously undescribed compounds were synthesized. 
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