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A study is made of the reaction of the sodium and ammonium salts of 1-alkyl-  and 1, 2-dialkyl-4-nitro-8 
mercaptoimidazoles with a-halogenoketones, a-halogenoalcohols, and a -  and 3-halogeno acids, to give 
a number of 1-alkyl-  and 1, 2-dialkyl-4-nitro-5- [3-ketoalkyl (aralkyl)-, a -hydroxyethyt-, and a - and 3- 
carboxyalkyl] mercaptoimidazoles. 

Previously a study was made of the reaction between 2-mercaptoimidazoles and a-halogenocarbonyl and a-ha lo-  
genocarboxyl compounds [1, 2]. The action of a-halogenoketones, 3-halogenoalcohols, and a -  and 8-halogeno acids on 
4 (5)-nitro-5 (4)-mercaptoimidazoles has never been investigated. The preparation of some (g in all) 4 (5)-nitro-5 (4)- 
carboxymethylmercaptoimidazoles by treatment of 4 (5)-nitro-5 (4)-chloro (bromo)imidazoles with thioglycolic acid 
has been described [3]. 

We have now synthesized a number of 1-alkyl-  and 1, 2-dialkyl-4-nitro-5- [3 -ketoalkyl (aralkyl)-, 3 -hydroxy- 
ethyl- and a -  and 3-carboxyalkyl mercaptoimidazoles fI-XV, table), as well as of 1-methyl-5-nitro-4-carboxy- 
methylmercaptoimidazoles (XVI), which was preparedby a method other than that described in the literature [3]. 
These compounds were of interest from the point of view of biological testing, and as starting materials for synthesizing 
some bicyclic derivatives of imidazole. 

Heating the sodium salts of 1-alkyl-  and 1, 2-dialkyl-4-nitro-5-mercaptoimidazoles [4-6] with a -halogenoketones 
of the aliphatic, alicyclic, and aliphatic-aromatic series, in aqueous ethanolic solution gives good yields of the corres- 
ponding 4-mitro-5-3-ketoalkyl (aralkyl)-mercaptoimidazoles ( I - I X ) .  Reaction of the sodium salt of 1-methyl-4-nitro-  
5-mercaptoimidazole [4-6], and of the ammonium salts of 1-e thyl-2-methyl-4-ni t ro-5-mercapto-  and 1-propyl-2- 
ethyl-4-nitro -5-mercaptoimidazole [5] with ethylene bromohydrin in water, gives 4-nitro-5- (3 -hydroxyethyl) mer-  
captoimidazoles (X -XII). 

RICl(Br) 
R~-S\ N/CHzR 

O2N I -XV 

1-Alkyl- and 1, 2-dialkyl-4-nitro-3-carboxyalkylmercaptoimidazoles (XIII-XV) were synthesized by heating the 
sodium salts of 1-alkyl-  and 1, 2-dialkyl-4-nitro-5 -mercaptoimidazoles with the sodium salts of bromoacetic, c~ -bromo- 
isovaleric, and 5-bromopropionic acids in aqueous solution, followed by acidification with hydrochloric acid. 1-Methyl- 
5-nitro-4-carboxymethylmercaptoimidazole (XVI) was prepared similarly, with this difference, that the synthesis was 
effected starting from 1-methyl-4-chloro-5-nitroimidazole [7], without isolating 1-methyl-5-ni t ro-4-mercaptoimi-  

dazole or its sodium salt. 

cl/~N// 2 
CICH2COONa, 

then HCI 

O2N~r-N/~CH3~-N 

HOOCC H2S/ XVI 

The biological testing of the compounds for antibacterial action (spectrum for 16 kinds of microbes) was done in 
the chemotherapy division of VNIKhFI (All-Union Scientific Research Chemical and Pharmaceutical Institute) by S. N. 
Milovanova and A. L. Mikerina, under the guidance of G. N. Pershin, and showed that they were chemotherapeutically 

*For Part XXIV see [6]. 
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inact ive.  

Experimental  

Synthesis of the sodium and ammonium salts of 5 - a lky l -  and 1, 2 -d i a lky l -4 -n i t ro -5  -mereaptoimidazoles  was 
previously described [4-6] .  

5 - A l k y l -  and 5, 2 - d i a l k y l - 4 - n t t r o - 5 - 8 - k e t o a l k y l  (aralkyl)  mereaptoimidazoles  ( I - I X ,  Table) .  0. as  mole of the 
halogenoketone (chloroacetone,  ~ -ehloroethylmethylketone,  2-chlorocyclohexanone)  was added to a solution of 0.03 
mole  Na salt of 1 - a l k y l -  or 5 , 2 - d i a l k y l - 4 - n i t r o - 5 - m e r e a p t o i m i d a z o l e  in 1 5 -  20 ml water, and the mixture heated for 
1 -2  hr at 60~ ~ C, when the bright orange color of the solution changed to pa le-ye l low,  and aprec ip i t a te  rapidly form- 

ed. The products were then cooled,  the prec ip i ta te  f i l tered off, washed with water, and I - - I I I ,  VII, VIII thus obtained.  
Compounds IV-VI ,  IX, were synthesized similarIy,  but with the difference that  theore t ica l  quantities of the ha togeno-  
ketones (phenacylbromide or its nitro (bromo) derivatives)  were used, and the react ion was run in 70% EtOH (20 ml per 
1 g nhenacylbromide).  I - IX formed yellow or p a l e - y e l l o w  crystals, readi ly  soluble in most organic solvents, slightly 
soluble in water, ether, CC14, and petrol ether, V and VI were slightly soluble in organic solvents, insoluble in water. 

1 - A l k y l -  and 5, 2 - d i a l k y l - 4 - n i t r o - 5 -  (~-hydroxyethyl)  mercaptoimidazoles  (X -XI I ) .  0. 0044 mole ethylene bromo-  
hydrin was added to a solution of 0. 004 mole  ammonium salt of 5 , 2 - d i a l k y l - 4 - n i t r o - g - m e r c a p t o i m i d a z o l e  in a - 4  ml 
water, the mixture heated at 95 ~ ~ for 1 -2  hr, and after cooling the oi l  which separated crystal l ized.  The solid was 
f i l tered off and washed with water. This procedure was used to synthesize XI and XII. The sulfide X was prepared s imi-  
larly,  the difference being that the sodium salt of 1 - m e t h y l - 4 - n i t r o - 5 - m e r c a p t o i m i d a z o l e  was used. Pale-yel low crys- 
tals, soluble in most organic solvents, and in hot water. 

1 - A l k y l -  and 1 2-dia lky1-4 n i t ro -g-ca rboxya lky lmereap to imidazo les  (XII I -XV).  A solution of Na salt of the 
halogeno a c i d ( b r o m o a c e t i c ,  ~ -bromoisovaleric ,  B-bromopropionic),  prepared from 0.051 mole  halogeno acid,  0.051 
mole  NaOH, and 50 ml water,  was added to a solution of 0.05 mole  Na salt of 1 - a l k y l -  or 1, 2 -d ia lky1-4-n i t ro -5 -  
mercap to imidazo le  in 50 ml water, the mixture refluxed for 4 - 8  hr, the solution cooled,  acidif ied to pH 2 - 8  with 
concentrated HC1, the precipi ta te  f i l tered off, and washed with water.  Pa le-ye l low crystals, soluble in most organic sol-  
vents, sl ightly soluble in hot water.  

5 -Methyl -5-ni tro -4 -ca rboxymethy lmercap to imidazo le  (XVI) and its ammonium (XVII) and sodium (XVIII) salts. 
a) The acid XVI and its salt XVII were prepared as described in [3], with the difference that the react ion mixture of 5-  
m e t h y l - 4 -  ch lo ro-5-n i t ro imidazo le  [7], th ioglycol ic  acid,  and NH 4 OH were kept at 0 ~-8 ~ for 48 hr, the precipi ta te  of 
salt XVII f i l tered off, washed with a smal l  amount of EtOH and then with acetone,  yield 88.5~ mp 187.5"-188" (de- 
comp, ex HzO). The l i tera ture  gives [3] mp 185 ~ Decomposit ion of salt XVII with HC1 gave the acid XVI, mp 163 ~  
164 ~ (ex EtOH). The l i tera ture  gives [3] mp 163"-164 ~ 

b) 0 . 01 mole  l - m e t h y l - 4 - e h t o r o - 5 - n i t r o i m i d a z o l e  was added to a solution of 0.05 mole  Na2S �9 9HzO in 55 ml 
EtOH, and this was followed by 0. 051 Na ehloroaceta te  in 5 ml water, the mixture was then left overnight.  The yellow 
precip i ta te  of the  Na salt XVIII was f i l tered off, and washed with acetone.  Yield 65 .2%,  mp 257 ~ (decomp,  ex 
50% aqueous EtOH). The salt was readi ly  soluble in water, slightly soluble in EtOH, insoluble in acetone.  Found: 

N 17.50; S 13.68%. Calcu la ted  for C6H6N304SNa: N 17.64; S 13.46%. 

Acidi f ica t ion  of an aqueous solution of salt XVIII with HC1 led to isolation of the acid XVI, mp 563"-165 ~ 

ident ica l  with that obtained by procedure a ) a b o v e .  
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