
UDC 547. 781. I 

R E S E A R C H E S  ON I M I D A Z O L E S  
X X I ,  4 - N i t r o - 5 - a l k y l  ( a r y l , d i a l k y l ) - a m i n o i m i d a z o l e s *  

P. M. Kochergin and S. G. Verenikina 

Khimiya Geterotsiklicheskikh Soedinenii, Vol. 1, No. 5, pp. 770-778, 1965 

A number of 1-alkyl ( 1, 2 -dialkyl)-4-nitro -5-alkyl ( aryl, dialkyl) aminoimidazoles are synthesized by re - 
acting 1-alkyl ( 1, 2-dialkyl)-4-ni tro-g-chloroimidazoles with aliphatic, aromatic, and heterocyclic amines. 
Hydrogenation of 1 -e thy l -2 -methy l -4 -n i t ro -5-  (N-morpholino) imidazole in acetic anhydride gives 1-ethyl-  
2 -methyl -4-d iace ty lamino-5- (n-morphol ino)  imidazole,  characterized as its picrate. 

Continuing previous work [1], the action of aliphatic, aromatic, andheterocyclic  amines on 1-a lkyl (1 ,  2-dialkyl) 
-4-nitro-5-chloroimidazoles has been investigated with a view to preparing 4-ni t ro-5-alkyl  (aryl, dialky, diaryl) 
aminoimidazoles, hitherto unknown. Apparently only recen t ly ,  at the same t ime as our paper,* German workers pre- 
pared 1-methyl-4-ni t ro-5-a lkyl  (dialkyl) aminoimidazoles.  

It has now been shown that primary and secondary amines readily react with 4-nitro-5-chloroimidazoles to give 
the corresponding 4-nitro -5-aminoimidazoles (I -XV, Table). Diphenylamine - and 2 -methyl-4  (5)-nitroimidazole,  
which do not react with nitrochloroimidazoles even at 120-135 ~ are excluded; the failure to react is probably due to 
the low basicity of these amines or to steric hindrance. 

According to the equation for the reaction, 1 mole nitrochloroimidazole requires 1 mole amine. However, to 
carry the reaction to completion, not less than 2 moles (even better 3-5 moles) of amine must be used, as the aminoni- 
troimidazoles formed are very weak bases, and incapable of uniting with the hydrogen chloride evolved. 

Replacement of the halogen of nitrochloroimidazoles by an amine group takes place even at 60-70 ~ In most cases 
the yields of aminonitroimidazoles were found to be increased at much higher temperatures (100-185~ Only in the cases 
of butylamine and aniline did carrying out the reaction at 180-145 ~ result in marked decrease in the yields of compounds 
II and III, and formation of side products, N, NT-dialkyl(diaryl)  oximides (XVI and XVII). Apparently formation of 
oxamides is due to the instability of 4-ni t ro-5-alkyl  (aryl) aminoimidazoles at high temperature, decomposition taking 
place thus 

o , N - L , / )  -- . _ 

 oo, cooN,3 j-,2o 
XVl R=C4H9; XVll R=C6Hs. 

Despite the great mobility of the halogen in nitrochloroimidazoles, tertiary amines do not react with them, and 
it proved impossible to prepare the corresponding quaternary ammonium base salts. Thus when 1 -methy l -4 -n i t ro -g -  
chloroimidazole was heated with triethylamine at 120-180 ~ (4 hr), there was a high recovery of the starting imidazole.  

The inertness of triethylamine towards nitrochloroimidazoles made it possible to use that base for capturing the 
hydrogen chloride, and hence to cut consumption of some primary and secondary amines which were not readily ava i l -  
able, or which had high boiling points. 

Hydrogenation of  1-e thyl -2-methyl -4-n i t ro-5- (N-morphol ino)  imidazole (XIII) in acetic anhydride, with Raney 
nickel catalyst, gives 1 -e thy l -2 -methy l -4 -d iace ty lamino-5- (N-morphol ino)  imidazole (XVIII), characterized as its 
picrate. This observation indicates the possibility of using aminonitroimidazoles I-XV for synthesis of the corresponding 
diamino compounds or their acyl derivatives. 

*Paper presented at the All-Union Conference on the Chemistry of Five-Membered Heterocyclic Rings, Rostov- 
on-Don, 1962. 
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Experimental 

1-Alkyl - (1 ,  2 -d ia lky l ) -4 -n i t ro -5-a l t~y l  (aryl,  dialkyl), aminoimidazoles  (I-XV, table),  a. A mixture of 0,025 mole  
1-alkyl (1, 2-dialkyl)-4-ni t ro-5-chloro-imidazole [3],  0,075-0,125 mole  amine,  and 25-30 ml  absolute alcohol  was heat  
ed for 7-8 hr at 130-132 ~ in a sealed tube. The solution was heated with decol0rizing charcoal ,  fi l tered, and the sol-  
vent and excess a m i n e  disti l led off under reduced pressure. With l iquid aminoni t ro imidazoles  V, ether was added to the 
residue, the solution fi l tered to remove the prec ip i ta te  of  amine  hydrochloride, washed with water ,  dried over sodium 
sulfate, the solvent dist i l led off, and the residue dist i l led under reduced pressure. After dist i l l ing off the alcohol,  com-  

pound I was extracted with methyl  chloride.  Compound IV crysta l l ized after dist i l l ing off the alcohol; it was washed 
with ether, then with water, and dried. Compound III was prepared at 95-98 ~ (8 .5  hr). After dist i l l ing off the alcohol it  
was extracted with chloroform, the solution washed with 2N hydrochloric acid, then with water, and dried. The residue 
left  after dist i l l ing off the solvent was washed with ether. Heating of 1 -me thy l -4  n i t ro -5 -ch lo ro imidazo le  with buty la-  
mine or anil ine in alcohol (8 -8 .5  hr at 130-145`3, in the presence of  a small  amount of  copper sulfate, gave, in addi-  
tion to compounds II and III (yields 5-8%), N, N ' -d ibu ty loxamide  (XVI mp 148-149'3 and N, N' d iphenyloxamide (XVII, 
mp 245-246~ respectively,  isolated in about 50% yields. The mixed mel t ing points with authentic specimens of  those 
compounds [4] were undepressed. 

b. A mixture of 5 g ( ~  0.08 mole)  1 -me thy l -4 -n i t r o -5 -ch lo ro imidazo l e ,  2 .7  g ( , "  0.03 mole)  morpholine,  and 
4.7  g (0.  005 mole)  t r ie thylamine  in 20 ml absolute ethanot was heated for 8 hr at 130-132 ~ After cooling the pre-  
c ip i ta te  of XII was f i l tered off, washed with water,  and dried. Compounds X, XII-XV were prepared s imilar ly .  C o m -  

pound X was isolated after dist i l l ing off the alcohol and washing the residue with water.  

c. A mixture of 6.45 g ( 0 . 0 4  mole)  1 -me thy l -4 -n i t r o -5 -ch lo ro imidazo l e ,  16 ml piperidine,  and 25 ml an -  
hydrous alcohol was refluxed for about 5 hr, cooled,  the prec ip i ta te  f i l tered off, washed with alcohol,  then with water,  
and dried. Yield of XI 7.45 g, mp 177-178 ~ A further 0.9 g compound XI, mp 176-177 ~ was obtained by evaporat ing 
the alcohol ic  mother liquor to dryness, then washing the residue with water.  Compounds II and XII were prepared 
s imi lar ly .  A further quantity of compound II was isolated from the aqueous mother liquors by extract ing with chloro-  

form. 

Compounds I-IV,  X-XV. These were yellow, crystal l ine compounds, soluble in most organic solvents, in concen-  

trated hydrochloric acid,  and in hot water,  only very slightly soluble in ether, benzene,  carbon te t rachlor ide and 
water ( in  the cold), insoluble in petrol ether. Compounds V-IX were cherry-red viscous liquids, soluble in most organic 

solvents and concentrated hydrochloric acid,  insoluble in cold water and petrol ether.  None of  the compounds give 
hydrochlorides and picrates.  

1 - E t h y l - 2 - m e t h y l - 4 - d i a c e t y l a m i n o - 5 -  (N-morphol ino)  imidazo le  picrate  (XVIII).  Hydrogen, from a gas holder,  
was introduced into a solution of 1.33 g XIII in 20 ml ace t ic  anhydride containing 0.7  g Raney nickel  catalyst .  Hydro-  
genation took 35 rain, and 385 ml hydrogen was absorbed. The solution was f i l tered,  the acet ic  anhydride dist i l led off 
under reduced pressure, absolute alcohol added to the residue, and then dist i l led off under reduced pressure. The oi ly 
residue was dissolved in 10 ml acetone,  the solution f i l tered,  and then t reated with an acetone solution of 1 g picric 
acid.  The pierate  formed was precipi ta ted by ether. Yield 2.17 g (74.  8 % ) m p  170-171 ~ (decomp) ,  yel low crystals mp 
184-184.5 ~ (decomp,  from alcohol) ,  soluble (on hea t ing ' ) in  water,  alcohol ,  ethyl  ace ta te ,  and g lac ia l  acet ic  acid.  

Found: C 45.70; H 4.88; N 18.69%. Calcula ted for C14H22N403 �9 C6H2(NO2)3OH : C 45.89; H 4.81;  N 18.73%. 
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