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Balram Dhawan and Philip L. Southwick" 

Department of Chemistry 
Carnegie-Mellon University 
Pittsburgh, PA 15213 

I n t e r e s t  i n  the  de r iva t ives  of  4-aminopyrazolo[3,4-d]pyrimidine (2) 
has continued because of the a c t i v i t y  of t he  parent compound (2, R = R' = 

€I) aga ins t  a wide s p e c t r a  of tumors.' 

t i v e s  of 4-aminopyrazolo[3,4-d]pyrimidine have been prepared and found t o  
4 possess a n t  i t m o r 2  and a n t  imic robia 1 a c t i v i t i e s  . We recent ly  described 

the prepara t ion  of s eve ra l  4,6-diamino- and 4-aminopyrazolo[3,4-d] pyrimidine 

de r iva t ives  wi th  va r i a t ions  i n  s u b s t i t u t i o n  a t  t he  1- and 3- pos i t ions .  

In this paper, we r epor t  the  prepara t ion  of seven new 4-aminopyrazolo- 

[3,4-d]pyrimidine de r iva t ives  (1) which were obtained by t h e  reac t ion  of 

5 -amino -4 - cyanopyrazo le s (2) with fo rmamide . 
cyanopyrazoles (2) w e r e  obtained by t h e  r eac t ion  of methoxymethylenemalono- 

n i t r i l e  de r iva t ives  (A) with hydrazine, rnethylhydrazine o r  arylhydrazines 

(Scheme I). Results are recorded i n  Tables I and 11. 

More recently,  s eve ra l  new deriva- 
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TABLE I. 5-Amino-4-cyanopyrazoles (2) 

.. 

2 Analysisd Calcd. (Found) mp. Yielda 
2 

R R' (?C) (I) Formula C H N 

4-CH30-C6H4 H 180- 62(A) C H N Ob 61.67 4.71 26.16 
181 l1 lo (61.49)(4.55)(26.03) 

161- 78(C) C12H12N4 67.90 5.70 26.40 
162 (6 7.9 7) (5.50) (26.17) CH3 4 - CH3 - C6H4 

4 -CH3 - C6H4 4 - C 1 - C6 H4 174- 45(B) Cl7Hl3C1NqC 66.13 4.21 18.15 
175 (66.35)(4.37) (18.15) 

4-C1-C6H4 2,4-C12C6H3 210- 36.5(C) C H C1 N 49.16 3.07 14.34 l6 (49.80)(2.96)(14.50) m1.5 H20 
211 

a) A indicates crystallization from water; B from ethanol; C from aqueous 
e thano 1. 

b)  Ir (Nujol): 2.96, 3.00, 3.12 (NH), 4.46 (CZN), 6.08, 6.18, 6.30, 6.50, 
6.60, 6.69, 7.75, 7.98, 8.50, 9.30, 9.74, 10.40, 12.05, 13.00, 13.56 Fm; 
NMR (CDC13-trifluoroacetic acid (TFA)); 6 3.98 (s ,  3, B); 7.10-7.93 
(9, J = 9Hz, 4, aromatic). 

c) Ir (Nujol): 2.82, 2.95 (NH), 4.48 (CW), 6.16, 6.42, 9.26, 10.00, 10.24, 
12.14, 13.3, 12.28, 13.78 km. 
7.20-7.87 (m, 8, aromatic). 

NMR (CDC13-TFA); 6 2.47 ( S ,  3, 3); 

d) Microanalyses by M-H-W Laboratories, Phoenix, Arizona. 

EXPERIMENTAL 

5-Amino-4-cyanopyrazoles (2). - Compounds in which R'=H or CH3 were 

obtained essentially by the methods described5 for similar compounds. 

1,3-Diaryl-5-amino-4-cyanopyrazoles were obtained as follows. 

An arylhydrazine hydrochloride was added to an equimolar quantity of 

0.5 molar ethanolic sodium ethoxide. An equimolar amount of arylmethoxy- 

methylenemal~nonitrile~ was then added in small portions and the mixture 

was refluxed for 60-90 minutes on a steam bath. The mixture was then 

cooled and the product was collected by filtration. In the case of 5- 

amino-3-(p-chlorophenyl)-l-(2,4-dichlorophenyl)pyrazole-4-carbonitrile 
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the  product did not separate on cooling. The solut ion i n  t h i s  case was 

evaporated t o  dryness and w a t e r  was  added t o  the residual  paste  t o  obtain 

a reddish sol id .  

(bp 30-6OoC) t o  remove a red color  and purif ied by c r y s t a l l i z a t i o n  from 

the solvents indicated i n  Table I. 

The crude samples were washed with petroleum ether  

TABLE 11. 4-Aminopyrazolo [3,4-dIpyrimidines (4) 

7iT6 N L N  

A* 
2 mp. Yielda Analysisd Calcd. (Found) 

R R' ( " 0  (%> Formula C H N 

4-CH3OCgHq H 304- 40.4(A) C12H11N50 59.74 4.60 29.03 
3 05 (59.75)(4.36)(29.23) 

4-Cl$OC6H4CH2 H 266 65(B) C13H13N50b 61.16 5.13 27.44 
(60.90) (4.88) (27.49) 

CH3 219 (56.86) (4.20)(25.57) 

CH3 257 (56.99)(4.19)(25.70) 

3-Cl-4-CH C H 218- 66(A) CI3Hl2C1N5 57.04 4.39 25.59 

4-C1-2-CH3C6% 256- 66(B) Cl3Hl2CLN5 57.04 4.39 25.59 

183- 61(A) C13H13N5 65.25 5.48 29.27 
184 (65.22)(5.50)(29.28) 

2 89 C18H14C1N5C (64.21)(4.22)(20.84) 

238 l7 lo (52.48)(2.47)(17.80) 

4-CH.,C6H4 CH3 

4 - CH3 C6H4 4 - C 1 C6 H4 288- 64(B) 64.38 4.17 20.86 

4 -C 1 C6H4 2,4-C12C63 237- 67(B) C H C 1  N 52.24 2.56 17.92 

a )  A indicates  c r y s t a l l i z a t i o n  from aqueous ethanol; B, f ran absolute 
ethanol. 

b )  Ir (Nujol): 2.86, 2.98, 6.00, 6.28, 6.60, 7.60, 7.80, 8.00, 9.70, 12.45, 
12.70, 13.20 pm. 
3); 6.97-7.37 (q, J = 9Hz, 4, aromatic); 8.63 ( 8 ,  1, H a t  6-position). 

11.90, 12.52 vm. 
aromatic); 8.54 (s, 1, H a t  6-posit ion).  

NMR (CDC13-TFA): 6 3.95 ( 8 ,  3, OCH3); 4.50 ( 8 ,  3, 

c)  Ir (Nujol): 2.86, 3.02 (NH), 6.02, 6.30, 6.40, 6.65, 7.64, 9.18, 10.10, 
NMR (CDC13-TFA); 6 2.50 (s, 3, 3); 7.40-7.80 (my 8, 
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4-Aminopyrazolo [3,4-dlpyrimidines  (3). - The 5-amino-4-cyanopyrazole (1.0 g 

was added t o  10 m l  of formamide. The mixture  was re f luxed  fo r  2 o r  3 hours  

then  poured i n t o  water .  The s o l i d  t h a t  p r e c i p i t a t e d  was co l l ec t ed  by 

f i l t r a t i o n  and p u r i f i e d  by c r y s t a l l i z a t i o n  from e thanol  o r  aqueous e thanol .  

Resul t s  a r e  recorded i n  Table 11. 
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