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Many of the reported synthetic methods for the prepara- 

tion of pyrazolo(3,4-d)pyrimidines - start with a 5-aminopyrazole 

with an electron-withdrawing reactive substituent at position 

4 (I). Condensation of these 5-aminopyrazoles with appropri- 

ate reactants such as ureas or suitable analogues leads to the 

desired heterocycle (11) .l 

of compounds, pyrazole(3,4-d)pyrimidin-4(5~)-one - (or its hy- 

droxy tautomer, allopurinol, an' isostere of 6-hydroxypurine or 

hypoxanthine) is a good inhibitor of xanthine oxidase2 and has 

been in clinical use under the brand name, "Zyloprim", a drug 

An important member of this class 

5 for the relief of gout. Several derivatives of it have been 

prepared and shown to exhibit xanthine oxadase inhibitory 

properties. 4 
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R' 
I 

<AR, + Urea Derivatives - 
2 N , ~  NH, N,N 

X = CN, CONH2, C02Et, CHO I 
R 

3<x 

I 
R 

I I 1  
We now describe an alternate synthesis of a pyrazolo(3,4- 

- dlpyrimidine using a 5-aminopyrazole with no reactive substi- 

tuent at position 4. 5-Amino-1-phenylpyrazole (111) was con- 

densed with ethoxymethyleneurethane (IV, obtained from ureth- 

ane and triethylorthoformate) , to give an intermediate V. 

The intermediate underwent smooth cyclization at elevated 

temp (250O) affording high yields of the desired product, 1- 

phenylpyrazolo(3,4-d)pyrimidin-4(5H)-one - - (VI). 

The synthesis of another fused heterocycle, 8-chloropyri- 

do(3,4-d)pyrimidin-4(3H)-one - (1x1, was achieved by reaction 

of 3-amino-2-chloropyridine (VII) with IV. The intermediate 

(VIII) underwent smooth thermal cyclization at 250° to give 

r - 
0 

+ 
N 

CI CI CI 

VI I 
L A 

VIII IX 
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p r o d u c t  I X  i n  good y i e l d .  Some pyrido(3,4-d)pyrimidin-4(3H)- - 

o n e s  are  r e p o r t e d  t o  have  a n a l g e s i c  and  a n t i - i n f l a m m a t o r y  ac- 

t i v i t y  . 7 

G e n e r a l  P r o c e d u r e . -  A m i x t u r e  o f  e q u i m o l a r  q u a n t i t i e s  o f  t h e  

a m i n o h e t e r o c y c l e  ( 0 . 0 1  m )  and  I V  ( 0 . 0 1  m) w a s  h e a t e d  i n  an  

o i l  b a t h  a t  130-135O f o r  2 . 5  h r s  u n d e r  vacuo  ( a s p i r a t o r  s u c t i o n ) .  

The v i s c o u s  m a s s  a f t e r  t r i t u r a t i o n  w i t h  p e t .  e t h e r  (bp .  40- 

60 ) g a v e  a c r u d e  r e s i d u e  which  w a s  h e a t e d  f o r  30 min. i n  d i -  

p h e n y l  e t h e r  ( 1 0  m l )  a t  250° u n d e r  N 2 .  The r e a c t i o n  m i x t u r e ,  

when cooled and  t r i t u r a t e d  w i t h  p e t .  e t h e r ,  g a v e  a brown p r o -  

~-----__t 

0 

d u c t  which  w a s  c r y s t a l l i z e d  from e t h a n o l  ( N o r i t e )  t o  y i e l d  

colorless n e e d l e s .  l - P h e n y l p y r a z o l o ( 3 , 4 - d ) p y r i m i d i n - 4 ( 5 H ) -  

one  ( V I )  , y i e l d  85% mp. 297-299O; lit.6 299O. 8 - C h l o r o p y r i  

do(3 ,4-d)pyr imidin-4(3H)-one  - ( I X ) ,  y i e l d  62% mp. 259-260 . 
I R  ( N u j o l )  : 5.85  p ( C = O )  ; 6.20  p ( C = N ) .  

Anal .  Calcd.  f o r  C H N OC1:  C ,  46 .30;  H ,  2 . 2 1 ;  N ,  23 .14  

0 

7 4 3  - 
Found: C ,  46 .21;  H ,  2 .56 ;  N ,  22 .84% 
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A N H Y D R I D E  ACYLATION REACTIONS OF 2,4-DINITROPHENYLHYDRAZINE 

---- S u b m i t t e d  & M i c h a e l  J .  Hearn* ,  L o r i  DeFur io ,  Wendy H u r s t ,  
(6/14/82 1 C a r o l y n  KOSS,  M a r i l y n  L ic thman ,  L a u r a  L u c a s ,  

P a t r i c i a  Mabrouk, S a l l y  Teng and  C a t h e r i n e  Waud 

Depar tmen t  of C h e m i s t r y  
W e l l e s l e y  C o l l e g e  
W e l l e s l e y ,  MA 02181 

A c o n v e n i e n t  h i g h  y i e l d  p r e p a r a t i o n  o f  1 -acy l -2 -pheny l -  

h y d r a z i n e s  u n d e r  m i l d  c o n d i t i o n s  w a s  r e c e n t l y  described,’  and  

w e  now r e p o r t  on t h e  f o r m a t i o n  of t h e  re la ted l - a c y l - 2 - ( 2 , 4 -  

dinitr0)phenylhydrazines and  comment on  t h e  s u b s t a n t i v e  d i f -  

f e r e n c e s  observed i n  s y n t h e s i s  and  p h y s i c a l  and  s p e c t r a l  pro- 

p e r t i e s .  A l though  s o m e  m e m b e r s  o f  t h i s  c lass  of c a r b o x y l i c  

a c i d  d e r i v a t i v e s  are known, g e n e r a l  methods  f o r  t h e i r  i n e x -  

p e n s i v e  p r e p a r a t i o n  on u s e f u l  scale f rom t h e  a n h y d r i d e s ,  as 

w e l l  as c e r t a i n  d e t a i l s  of t h e i r  c h a r a c t e r i z a t i o n ,  have  been  

n e g l e c t e d .  2- 5 

I n  s h a r p  c o n t r a s t  t o  t h e  u n s u b s t i t u t e d  p a r e n t  compound, 

2,4-dinitrophenylhydrazine r e q u i r e d  a p o l a r  s o l v e n t  and re- 

f l u x  t e m p e r a t u r e  i n  order t o  unde rgo  a c y l a t i o n  w i t h  a n h y d r i d e s .  

Thus 2,4-dinitrophenylhydrazine ( 1 8 . 5  mmoles) a s  a h e t e r o g e n e -  

o u s  m i x t u r e  i n  b o i l i n g  95% e t h a n o l  ( 4 0  m l )  reacted s m o o t h l y  
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