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SYNTHESIS AND CONVERSIONS OF 2-SUBSTITUTED 

CINCHONINIC ACID AMIDES 

A. I. Mikhalev, M. E. Kon'shin,  and M. I. Vakhrin 

Amides of  2-oxo- or 2-thiocinchoninic acid have been obtained by the reaction of substituted amides of 2- 

chlorocinchoninic acid with sodium acetate or sodium sulfide. The reaction of 2-thiocinchoninic acid amides 

with hydrazine hydrate or ethyl cyanoacetate leads to derivatives of 2-hydrazinocinchoninic acid or (4- 

carbamoyl-2-quinolyl)cyanoacetic ester respectively, which were also obtained from 2-chlorocinchoninic acid 

amides. 

In studies previously reported by us it was shown that substituted amides of 3-chlorocinchoninic acid may be used as 

starting materials for obtaining biologically active amides of 2-hydrazino- and 2-arylaminocinchoninic acids [1, 2]. 
The present work was undertaken with the aim of finding conditions for converting 2-chlorocinchoninic acid amides 

into 2-oxo- and 2-thiocinchoninic acid amides and studying certain nucleophilic reactions for replacing sulfur in the latter. 
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The investigations showed that substituted amides of 2-oxocinchoninic acid (Ha-d) (Table 1) are formed in good yield 

from amides (I) when using acetate anion as a strong nucleophile. The reaction is probably catalyzed by acetic acid due to 

protonation of the quinoline ring. 
When heating amides (I) with sodium sulfide in DMF or with thiourea, substituted amides of 2-thiocinchoninic acid 

(IIIa-d) are formed. In the latter case it is probable that after nucleophilic replacement of chlorine by a residue of thiourea the 

intermediate compound is decomposed with the formation of the 2-thio derivative. 
The signals at 12.20-12.83 ppm in the PMR spectra of these compounds were assigned to the NH group proton of the 

quinoline nucleus on the basis of literature data [3] on the oxo and thione structure of quinoline derivatives of types (11) and 

(III). 
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On boiling with hydrazine hydrate the 2-thiocinchoninic acid amides were converted into 2-hydrazinocinchoninic acid 

amides (IVb-d), and on reaction with ethyl cyanoacetate into derivatives of (4-carbamoyl-2-quinolyl)-cyanoacetic ester (Va, 

b). Compounds (IV) and (V) were also synthesized from amides (I) to conftrm their structure and also to compare alternative 
methods of synthesis. The results obtained indicate that both methods may be used successfully for preparative purposes. 

EXPERIMENTAL 

The IR spectra were recorded on a UR 20 instrument in Nujol. The PMR spectra were obtained on a RYa 2310 

instrument (60 MHz), internal standard was HMDS, and solvent DMSO-D 6. The characteristics of the compounds obtained 

are given in Table 1. 
Substituted Amides of 2-Oxocinchoninic Acid (IIa-d). A mixture of the appropriate 2-chlorocinchoninic acid amide 

[4] (0.01 mole) and sodium acetate (1.2 g, 0.015 mole) in conc. AcOH was boiled for 1 h, cooled, diluted with water, the 

precipitate was filtered off, and recrystallized from DMF. IR spectra of compounds (IIa-d): 1640-1660 (CO amide); 3200-3285 
cm -I (NH). 

Substituted Amides of  2-Thiocinchoninic  Acid  0Ilia-d). A mixture of the appropriate 2-chlorocinchoninic acid amide 

(0.01 mole) and hydrated sodium sulfide (2.5 g, 0.015 mole) in DMF (10 ml) was heated at 150~ for 2 h, cooled, and diluted 

with water. Contaminants were filtered off, hydrochloric acid was added to the filtrate, and the precipitated solid recrystallized 

from dioxan. IR spectra of compounds (IIIa-d): 1640-1670 (CO amide); 3200-3290 cm - I  (NH). 

2-Thiocinchoninlc  Acid  o-Tolylamide ([IId). A mixture of 2-chlorocinchoninic acid o-tolylamide (2.97 g, 0.01 mole) 

and thiourea (0.76 g, 0.01 mole) in DMF (10 ml) was heated for 5 h, cooled, diluted with 10% aqueous sodium hydroxide 

solution, and filtered from contaminants. The reaction product was precipitated with dilute hydrochloric acid, and recrystallized 
from dioxan. Yield was 1.8 g (60%), mp 268-269~ 

Substituted Amides of 2-Hydrazinocinchoninlc Acid (IVb-d). A. A solution of the appropriate 2-thio-cinchoninic 

acid amide (0.01 mole) in 60% aqueous hydrazine hydrate solution (10 ml) and dioxan (10 ml) was boiled for 1 h, cooled, and 

diluted with water. The precipitated solid was recrystallized from dioxan. 

B. A solution of the appropriate 2-thiocinchoninic acid amide (0.01 mole) in 60% aqueous hydrazine hydrate solution 

(10 ml) and dioxan (10 ml) was boiled for 2 h, and cooled. The precipitated solid was filtered off and recrystallized from 
dioxan. Compounds 0Va-e) were obtained. Mixed melting points with samples obtained under conditions of the previous 

experiment gave no depression of melting point. 
Derivatives of (4-Carbamoyl-2-quinolyl)cyanoacetic Ester (Va, b). A. A mixture of the appropriate amide (IIIc, d) 

(0.01 mole), ethyl cyanoacetate (1.1 g, 0.01 mole), and anhydrous potassium carbonate (1.4 g, 0.01 mole) in DMF (10 ml) 
was heated at 120~ for 2 h, cooled, diluted with water, and neutralized with acetic acid. The precipitate was recrystallized 

from dioxan. IR spectra of compounds (Va, b): 1640-1670 (CO amide); 2204-2208 ( C - N ) ;  3200-3285 cm - I  (NH). 

B. A mixture of the appropriate amide (Id-f) (0.01 mole), ethyl cyanoacetate (1.1 g, 0.01 mole), and anhydrous 

potassium carbonate (1.4 g, 0.01 mole) in DMF (10 ml) was heated at 150~ for 6 h, cooled, diluted with water, and 
neutralized with acetic acid. The precipitated solid was filtered off and crystallized from dioxan. Compounds (Va-c) were 

obtained. Mixed melting points with samples of (Va, b) obtained under the conditions of the previous experiment showed their 
identity. 
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