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A  NEW METHOD FOR THE PREPARATION OF SUBSTITUTED Z-PYRIMIDINYL-  

AND s-TRIAZINYL-FORMAMIDE OXIMES 

FORMYLATION OF HETEROCYCLIC AMINES WITH TRISFORMAMINOMETHANE 
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A b s t r a c t  - A  n o v e l  m e t h o d  f o r  t h e  p r e p a r a t i o n  o f  s u b s t i t u t e d  

2 - p y r i m i d i n y l -  a n d  s - t r i a z i n y l - f o r m a m i d e  o x i m e s  i s  d e s c r i b e d .  

H e t e r o c y c l i c  a m i n e s  1 a r e  f i r s t  c o n v e r t e d  w i t h  t r i s f o r m a m i n o -  

m e t h a n e ,  a s  t h e  m o s t  p o w e r f u l  f o r m y l a t i n g  a g e n t ,  i n t o  f o r m y l -  

a m i n o  d e r i v a t i v e s  3 .  These  g i v e  b y  t r e a t m e n t  w i t h  h y d r o x y l a m i -  

ne  t h e  c o r r e s p o n d i n g  f o r m a m i d e  o x i m e s  4 i n  y i e i d s  u p  t o  95%.  

H e t e r o a r y l f o r m a m i d e  o x i m e s  a r e  v e r s a t i l e  i n t e r m e d i a t e s  i n  t h e  s y n t h e s i s  

o f  v a r i o u s  h e t e r o c y c l i c  s y s t e m s .  On t h i s  b a s i s ,  new r o u t e s  l e a d i n g  t o  s - t r i a z o l o  

/ 1 , 5 - x l a r i n e s  1 4 ,  S - t r i a z o l o / l , 5 - x / a z i n e  3 - o x i d e s  5,6, p y r i d o / 2 , 3 - d l p y r i m i d i n e  

3 - o x i d e s  7'8, and  p t e r i d i n e s  a n d  p t e r i d i n e  3 - o x i d e s  h a v e  been  d e v e l o p e d  r e c e n t l y .  

They  a r e  u s u a l l y  o b t a i n e d  f r o m  t h e  h e t e r o c y c l i c  a m i n e s  1 b y  t r e a t m e n t  w i t h  d i m e t h y l -  

f o r m a m i d e  d i m e t h y l a c e t a l  (DMFDMA) t o  g i v e  d i m e t h y l a m i n o m e t h y l e n e a m i n o  compounds 1, 
f o l l o w e d  b y  t r e a t m e n t  w i t h  h y d r o x y l a m i n e  a f f o r d i n g  t h e  c o r r e s p o n d i n g  h e t e r o a r y l f o r m -  

1  a m i d e  o x i m e s  4 . (Scheme I ) .  Howeve r ,  i n  s p i t e  o f  t h e  g e n e r a l i t y  o f  t h i s  c o n v e r -  

s i o n ,  some s i d e  r e a c t i o n s ,  s u c h  a s  m e t h y l a t i o n  o f  s e c o n d a r y  a m i n o  g r o u p s  and  t r a n s -  

f o r m a t i o n s  o f  r e a c t i v e  m e t h y l  g r o u p s  i n t o  o l e f i n s  c a n  o c c u r  lo,". 

I n  t h i s  c o m m u n i c a t i o n  we w i s h  t o  r e p o r t  on  a  new s i m p l e  m e t h o d  o f  p r e p -  

a r a t i o n  o f  s - t r i a z i n y l -  a n d  2 - p y r i m i d i n y l - f o r m a m i d e  o x i m e s ,  w h i c h  r e p r e s e n t s  a n  a l -  

t e r n a t i v e  i n  c o m p a r i s o n  t o  t h e  p r e v i o u s l y  d e s c r i b e d  m e t h o d .  I n  t h e  f i r s t  s t e p ,  t h e  

c o r r e s p o n d i n g  2 - a m i n o p y r i m i d i n e  d e r i v a t i v e s  id-f and  2 - a m i n o - 4 , 6 - d i s u b s t i t u t e d  

1 , 3 , 5 - t r i a z i n e  d e r i v a t i v e s  2-1 a r e  c o n v e r t e d  i n t o  t h e  c o r r e s p o n d i n g  f o r m y l a m i n o  

d e r i v a t i v e s  3. We f o u n d  t h a t  t h e  m o s t  u s e f u l  f o r m y l a t i n g  a g e n t  t u r n e d  o u t  t o  be  

t r i s f o r m a m i n o m e t h a n e ,  w h i c h  h a s  been  p r e v i o u s l y  u s e d  f o r  t h e  s y n t h e s i s  o f  v a r i o u s  

h e t e r o c y c l i c  s y s t e m s  a s  a  r e a g e n t  f o r  i n t r o d u c i n g  o f  one c a r b o n  u n i t  i n t o  a  h e t e r o -  

c y c l i c  r i n g  1 2 ' 1 3 .  W i t h  t h i s  r e a g e n t  e v e n  t h e  l e a s t  r e a c t i v e  h e t e r o c y c l i c  a m i n e s  

a f f o r d  t h e  c o r r e s p o n d i n g  f o r m y l a m i n o  d e r i v a t i v e s  i n  y i e l d s  u p  t o  95% ( T a b l e  I ) .  

The  s e c o n d  s t e p  r e p r e s e n t s  t h e  t r e a t m e n t  o f  h e t e r o c y c l i c  f o r m y l a m i n o  

compounds 3 w i t h  h y d r o x y l a m i n e  h y d r o c h l o r i d e  a t  room t e m p e r a t u r e  t o  g i v e  t h e  c o r -  

r e s p o n d i n g  f o r m a m i d e  o x i m e s  4 i n  y i e l d s  b e t w e e n  5 4  a n d  95%.  (Scheme I )  ( T a b l e  1 1 ) .  
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Het a) pyridyl-2 g) pyrazinyl-2 

b) ayridyl-4 h ) 4 -dimethylamino-6-chloro-l,3,5-triazinyl-2 

c) 6-chloropyridazinyl-3 i)  4-ethylthio-6-methylamino-l,3,5-triazinyl-2 

d) pyrimidinyl-2 j) 4,6-bisethylthio-1,3,5-triazinyl-2 

e) 2,4-dihydroxypyrimidinyl-5 k )  4,6-bismethylthio-l,3,5-triazinyl-2 

f) 2,6-dimethylpyrimidinyl-4 I )  4.6-dimethoxy-l,3,5-triazinyl-2 

S C H E M E  I 

However, the conversion of formylamino compounds 3 into forrnarnide oxime 
derivatives 5 is limited only to 2 - f o r m y l a m i n o p y r i m i d i n e s  (3d-f) and formylamino- 

-1,3,5-triazines (2.1). i.e. to the heterocyclic amino compounds in which the ami- 
no group is a part of the guanidine structural element. Other heterocyclic formyl- 
amino compounds, such as 2-formylaminopyridine (s), 4-formylaminopyridine (E), 
3-formylamino-6-chloropyridazine (&),  5-formylaminouracil (s), 2.6-dimethyl-4- 
formylaminopyrimidine ( g ) ,  2-formylaminopyrazine (39) do not react under these 
reaction conditions. 

2-Amino-4-ethylthio-6-methylamino-1,3,5-triazine (c). 
A mixture of 2-amino-4,6-bisethylthio-1,3,5-triazine (lj)14 (1.4 g), 

acetone (3 ml) and methylamine (45% aqueous solution, 25 ml) was heated under re- 
flux for 4h. After standing overnight at room temperature the precipitate was col- 

lected by filtration, washed with water and recrystallized from ethanol, mp. 141- 
14Z°C, yield 63%. 

Anal.: Calcd. for C6HllN5S: C 39.00%, H 6.03%, N 37.62%, Found C 38.90%, H 5.99%, 
N 37.81%. 

Heterocyclic formylamines (2). General procedure. 
A heterocyclic amino compound I ( 1  mM) and trisformaminomethane (145 mg, 

1 mM) were heated in a sealed vessel for 20-30 min. at 1 6 5 - 1 7 0 ~ ~ .  After cooling wa- 
ter or methanol was added, the precipitated formylamino compound 2 collected by 
filtration and recrystallized from appropriate solvent. The experimental details 

are given in Table 1. 

N-Heteroarylformamide oximes (4). General procedure. 

To formylamino compound 3 (100 mg) dissolved in methanol or dimethyl- 
formamide (2-4 ml) hydroxylamine hydrochloride was added and the mixture left 

overnight at room temperature. The solvent was removed to one-half, water (4 ml) 
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T a b l e  I F o r m y l a m i n o h e t e r o c y c l e s  ( 2 )  

Compound Y i e l d a )  m p l O c l  m  s 
I % l  ( s o l v e n t )  m/e  M' 

( L i t . m p . )  

3a 6 4  78-81  - - 
(EtOH)  
( 7 6 - 7 7 ' 5 )  

3 b - 6 8 1 4 9 - 1 5 2  
( E t O H )  
( 1 5 1 - 1 5 3 l 6 )  

3e  - 9  4 3 2 0 ( d e c o m p )  - 
( E t O H )  
1 3 1 2 ( d e c o r n ~ ' ~ )  

Compound y i e l d a )  m p l " c /  ms 
( s o l v e n t )  m/e M+ 

I * '  ( L i t . m p . 1  

3  h - 5  6  1 7 6 - 1 7 9  201 
s u b 1  .140°C/ 
3  t o r r )  

3 j  - 9  2  7 0 - 7 3  244 
( p e t r o l e u m  
e t h e r )  

3 f  - 8  7  109 -112  1 5 1  
( d i o x a n e )  

a )  Y i e l d  o f  p u r i f i e d  p r o d u c t  

T a b l e  I 1  N - H e t e r o a r y l f o r m a m i d e  o x i m e s  ( 4 )  

Compound y i e l d a )  m p / O C [  ms 
1x1 ( L i t .  mp. )  m/e M +  

4 i - 7 9  185-195 228  
( d e c . )  

a ) ~ i e l d  o f  p u r i f i e d  p r o d u c t .  A l l  new compounds gave  s a t i s f a c t o r y  e l e m e n t a l  ana -  
l y s e s  f o r  C,H,N. 



was added and the precipitate collected by filtration. The crude product was re- 
crystallized from methanol or dimethylformamidelwater 1:3. The experimental de- 

tails are given in Table 11. 
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