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5-Diazoimidazole-4-carboxazide  was isolated in the diazotization of 5 (4)-aminoimidazole-4 (5)- 
carboxhydrazide.  The diazotization of N-substi tuted hydrazides of 5(4)-aminoimidazoie-4(5)- 
carboxylic acis  was studied. It is shown that the result ing diazo derivat ives undergo cycl iza-  
tion to 3-aryl ideneaminoimidazo [4 ,5 -d ] -1 ,2 ,3 - t r i a z in -4 -ones .  

This p~per is devoted to the preparat ion of new analogs of 2-azapur ine  by diazotization of 5(4)-amino- 
imidazole-4 (5)-carboxhydrazide (I)~ and its der ivat ives .  In contras t  to 5(4)-aminotr iazole-4(5)-carboxhydrazide  ~ 
[2], only 5-d iazoimidazole-4-carboxazide  (II), the IR spect rum of which contains bands of the stretching v ibra-  
tions of azido and diazo groups at ,  respect ive ly ,  2135 and 2180 cm -1, was isolated in the diazotization of I 
under various conditions. Compound II does not undergo the Curtius reaction even when it is refluxed for a 
long t ime in alcohol.  

For  selective protection of the carboxhydrazide group we subjected I to reaction with acetophenone and 
p-nitroacetophenone;  pure compounds that a r e  the only products of the investigated reaction were isolated in 
both cases .  In analogy with o-aminobenzhydrazide [3], one might have assumed that the phenylethylidene- 
(III) and p-nitrophenylethylidenehydrazide (IV) of 5 (4)-aminoimidazole-4 (5)-carboxylic acid a r e  formed in this 
case.  
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To prove the s t ruc ture  of III and IV we car r ied  out the diazotization under conditions that exclude the 
hydrolysis  of the protect ive group,  v i z . ,  with isoamyl  nitr i te in a solution of absolute dioxane and glacial  
acet ic  acid; we were unable to establish the formation of diazo compounds, and isolated products with cyclic 
s t ruc tu res ,  v i z . ,  3- (p-ni t rophenyl- l -e thyl ideneamino)-  (V) and 3-(phenyl- l -e thyl ideneamino)-4-oxoimidazo-  
[4,5-d]-1,2~ 3- t r iaz ine  (VI), in both cases .  These resul ts  confirm our assumption regarding the s t ruc ture  
of III and IV. 

3-Aminoimidazo [4 ,5 -d] - l ,  2 , 3 - t r i a z in -4 -one  (VII) was isolated when V and VI were treated with an 
aqueous solution of t r i f luoroacet ic  acid. 

Compound VII displayed weak activity in tes ts  of its cytostatic activity in vi t ro.  

* See [1] for communication 7. 
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EXPERIMENTAL 

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The Uu 
spectra were recorded with a Beckmann 26 Uu spectrophotometer. Chromatography was carried out on 
Silufol Uu plates in butanol-acetic acid-water (4:1:1) (Rf), propanol-0.2 N NH4OH (3:1) (Rf'), and chlo- 
roform- methanol  (3:1) (Rf") s y s t e m s .  

5 -Diazo imidazo le -4 -ca rboxaz ide  (II). A solution of 1 g (5.64 mmole)  of I in 15 ml  of 1 N HC1 was added 
gradual ly  with s t i r r ing  at - 2~  to a solution of 0.98 g (14.2 mmole)  of sodium ni t r i te  in 10 ml of wa te r ,  and 
the mix ture  ~ t s  maintained at this t e m p e r a t u r e  for 10 rain, a f te r  which it was made  alkal ine to pH 7-8 with 
sodium carbonate  solution. The  alkal ine mix tu re  was extracted with e ther ,  and the ex t rac t  was evaporated 
to d rynes s  in vacuo.  The r e s idue  was dried in vacuo over  P205 to give 0.3 g (34.1%) of a product  with mp 
149~ (decomposed explosively) and Rf 0.91, R ' f  0.80, and R"f  0.75. IR spec t rum:  1680 (C = O), 2180 (N = N), 
and 2135 cm -~ (N3). Found: C 29.2; H 1.4; N 60.0?0. C4HN70. Calculated: C 29.4; H 0.6; N 60.1%. 

5(4)-Aminoimidazole-4(5)carboxyl ic  Acid Phenylethyl idenehydrazide (III). A 0.687-g (5.7 mmole)  s a m -  
ple of acetophenone in 6 ml  of absolute  ethanol was added to a solution of 1 g (5.6 mmole)  of 5(4)-aminoimida-  
zole-4 (5)-carboxhydrazide hydrochlor ide  in 104 ml of absolute  ethanol and 0.64 ml  of t r i e thy lamine ,  and the 
mix tu re  was s t i r r ed  at  r o o m  t e m p e r a t u r e  for 24 h. The prec ip i ta te  was r emoved  by f i l t ra t ion and washed with 
ether  to give 0.55 g (40%) of a product  with mp 238-239~ (from ethanol),  Rf 0.49, and R"f  0.73. IR spec t rum:  
1650 cm -~ (C = O). Uu s pec t rum  (in ethanol),  }`max (log s 218 (4.12) and 310 nm (4.45). Found: C 58.9; H 5.5; 
N 29.1%. C12H13N50. Calculated: C 59.2; H 5.4; N 28.8%. 

5 (4)-Aminoimidaz01e-4 (5)-carboxylic  Acid p-Nit ropheny!ethyl idenehydrazide  (IV). A 1-g (6 mmole)  
sample  of p-n i t roace tophenone was added to a solution of 1 g (5.6 mmole)  of I in 200 ml  of absolute  ethanol 
and 0.64 ml  of t r i e thy lamine ,  and the mix tu re  was refluxed for  48 h. It was then evaporated to d ryness  in 
vacuo,  and the res idue  was crys ta l l ized  f rom d imethy l fo rmamide  ( D M F ) - w a t e r  to give 0.9 g (55.5%) of a p ro -  
duct with mp 245~ Rf 0.24, R ' f  0.67, R"f  0.64. IR spec t rum:  1670 cm -1 (C -- O). Uu spec t rum (in ethanol), 
~max (log e): 230 (4.05), 280 (4.15), and 350 nm (4.24). Found: C 49.8; H 4.7; N 29.1%. C12H12N603. Calcul-  
ated: C 50.0; H 4.2; N 29.2%. 

3 - (p -Ni t ropheny l - l - e thyHdeneamino) -4 -oxo imidazo[4 ,5< l ] - l , 2 ,3 - t r i az ine  (V). A 65 -ml  sample  of ab -  
solute dioxane was added with s t i r r ing  at :-5~ t o  a solution of 0.31 g (1.08 mmole)  of IV in 65 ml  of g lac ia l  
ace t ic  acid,  0.14 g of i soamyl  n i t r i te  was added, and the mix ture  was maintained at  this  t e m p e r a t u r e  for 12 h. 
It was then evapora ted  to d rynes s  in vacuo to give 0.3 g (93%) of a product with mp 230~ (from ethanol), Rf 
0.69, R ' f  0.75, and R"f  0.59. IR spec t rum:  1730 cm -1 (C---O). Uu spec t rum (in ethanol), }'max (log s 202 
(4.41), 270 (4.16), and 310 nm (3.92). Found: C 47.8; H 3.3; N 32.4%. C12H~N~O3. Calculated: C 48.2; H 3.0; 
N 32.8%. 

3- (Phenyl-l-ethylideneamino)-4-oxoimidazo [4,5-d]-i, 2,3-triazine (VI). Isoamyl nitrite was added drop- 
wise with stirring at -4~ to a solution of 0.18 g (0.74 mmole) sample of Ill in 3.3 ml of a mixture of glacial 
acetic acid and absolute dioxane (i:i), and the resulting precipitate was removed by filtration, washed with 
ether, and dried in vacuo over P205 to give 0.175 g (93%) of a product with mp 204~ (from ethanol), Rf 0.79, 
R'f 0.76, and R"f 0.70. IR spectrum: 1700 cm -I (C = O). UV spectrum (in ethanol), hmax (log e): 205 (4.54) 
and 300 nm (3.91). Found: C 56.8; H 4.5; N 33.3%. CI2HIoN60. Calculated: C 56.7; H 3.9; N 33.1%. 

3-Aminoimidazo[4,5-d]-l,2,3-triazin-4-one (VII). A 1.2-g (4 mmole) sample of u was added to 67.2 ml 
of a 33% solution of t r i ch lo roace t i c  acid ,  the mix tu re  was f i l te red ,  and the f i l t r a te  was extracted with ether  
(six 50 ml  port ions) .  The aqueous layer  was evaporated to d ryness  in vacuo in an argon a t m o s p h e r e  to give 
0.38 g (62.3%) of a product  with mp 197~ Rf 0.39, R ' f  0.41, and R"f 0.28. IR spec t rum:  1720 cm -1 (C = O). 
Uu spec t rum (in water ) ,  }`max (log e): 233 (3.93) and 297 nm (3.63). Found: C 29.9; H 3.3; N 51.6%. C4H4N60. 
0.5 H20. Calculated: C 29.8; H 3.1; N 52.2%. 

1.  

2. 
3. 

L I T E R A T U R E  C I T E D  

u  A. Bakulev,  V. S. Mokrushin,  V. I. Of i t serov,  Z. u  Pushkareva ,  and A. N. Gr ishakov,  Khim. 
Getero ts ik l .  Soedin.,  No. 6, 836 (1979). 
D. A. Pe t e r s  and P. L. McGeer ,  Can. J .  Physiol .  P h a r m a c o l . ,  46, 195 (1968). 
D. H. R. Bar ton,  R. E. O 'Br ien ,  and S. Sternhell ,  J .  Chem. Soc. ,  No. 2, 470 (1962). 

806 


