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SYNTHESES AND TRANSFORMATIONS OF 4-AMINO-2-METHYLTHIO- AND 

4 - A M I N O - 2 - M E T H O X Y P Y R I M I D I N E - 5 - C A R B O X A M I D  OXIMES 

B r a n k o  S t a n o v n i k  , U r o S  U r l e b ,  a n d  M i h a  T i j l e r  

D e p a r t m e n t  o f  C h e m i s t r y ,  E d v a r d  K a r d e l j  U n i v e r s i t y  

6 1 0 0 0  L j u b l j a n a ,  Y u g o s l a v i a  

A b s t r a c t  - 4 - A m i n o - 5 - c y a n o - 2 - m e t h y l t h i o -  ( 1 )  - a n d  4 - a r n i n o - 5 -  

c y a n o - 2 - m e t h o x y p y r i m i d i n e  (13) w e r e  t r a n s f o r m e d  w i t h  h y d r o x y l -  

a m i n e  i n t o  t h e  c o r r e s p o n d i n g  p y r i m i d i n e - 5 - c a r b o x a m i d e  o x i m e s  ( 2  
a n d  14). A c y l a t i o n  a n d  c a r b e t h o x y l a t i o n  u n d e r  m i l d  c o n d i t i o n s  

p r o d u c e d  0 - s u b s t i t u t e d  c a r b o x a m i d e  o x i m e s  (3 ,  1, 9 ,  12, 18, a n d  

1 9 ) ,  w h i l e  u n d e r  m o r e  v i g o r o u s  c o n d i t i o n s  c y c l i z a t i o n  o c c u r r e d  - 
p r o d u c i n g  5-(1,2,4-oxadiazolyl)-pyrimidines ( 4 ,  - 5 ,  - 8, a n d  - 1 6 ) .  

N - H e t e r o a r y l f o r m a m i d i n e s  a n d  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  h a v e  b e e n  o u r  r e s e a r c h  

i n t e r e s t  f o r  s e v e r a l  y e a r s , '  s i n c e  t h e y  a r e  v a l u a b l e  i n t e r m e d i a t e s  i n  h e t e r o c y c l i c  

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

a n y  o t h e r  r e a c t i v e  g r o u p  a t t a c h e d  a t  o r t h o  p o ~ i t i o n . ~ - ' ~  

R e c e n t l y ,  we d e s c r i b e d  some new a p p r o a c h e s  t o  t h e  s y n t h e s i s  o f  p y r i m i d o [ 4 , 5 - d ]  

p y r i m i d i n e s  s t a r t i n g  f r o m  s u b s t i t u t e d  4 - a r n i n o - 5 - c y a n 0 p y r i m i d i n e s . ~ ' " ~  A  common 

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

d i m e t h y l f o r m a m i d e  d i r n e t h y l  a c e t a l  (DMFDMA), f o l l o w e d  e i t h e r  b y  c y c l i z a t i o n  w i t h  

h y d r a z i n e  o r  t r a n s f o r m a t i o n  w i t h  h y d r o x y l a m i n e  i n t o  N - h y d r o x y i m i n o m e t h y l e n e a m i n o  

d e r i v a t i v e s  a n d  s u b s e q u e n t  t h e r m a l  c y c l i z a t i o n .  

I n  t h i s  c o m m u n i c a t i o n  we r e p o r t  o n  t r a n s f o r m a t i o n s  o f  t h e  c y a n o  g r o u p  i n  s u b s t i -  

t u t e d  4 - a m i n o - 5 - c y a n o p y r i m i d i n e s  w i t h  h y d r o x y l a m i n e  i n t o  t h e  c o r r e s p o n d i n g  c a r b o x -  

a m i d e  o x i m e s ,  a n d  f u t h e r  a c y l a t i o n s ,  c a r b e t h o x y l a t i o n , a n d  c y c l i r a t i o n s  i n t o  1,2,4- 

o x a d i a z o l y l  s u b s t i t u t e d  p y r i m i d i n e s .  

4 - A m i n o - 5 - c y a n o - 2 - m e t h y l t h i o p y ~ i m i d i n e  (1) w a s  t r a n s f o r m e d  w i t h  h y d r o x y l a m i n e  i n t o  

4 - a m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a m i d  o x i m e  ( 2 ) .  T h i s  was f u r t h e r  c o n v e r t e d  

w i t h  a c e t i c  a n h y d r i d e  a t  r o o m  t e m p e r a t u r e  i n t o  4 - a m i n o - Z - m e t h y l t h l o p y r i m i d i n e - 5 -  



c a r b o x a m i d e  ~ - ~ ~ ~ t y ~  o x i m e  (3)  w h i c h  was c y c l i z e d  b y  h e a t i n g  i n  w a t e r  o r  i n  a c e t i c  

a c i d  i n t o  4-amino-2-methylthio-5-(5-methyl-1,2,4-oxadiazolyl-3)-pyrimidine ( 4 ) .  T h e  

same compound  c o u l d  a l s o  b e  o b t a i n e d  i n  t h e  r e a c t i o n  o f  4 - a m i n o - 2 - m e t h y l t h i o p y r i -  

m i d i n e - 5 - c a r b o x a m i d e  o x i m e  ( 2 )  w i t h  N , N - d i m e t h y l a c e t a m i d e  d i m e t h y l  a c e t a l  (DMADMA) 

a t  r o o m  t e m p e r a t u r e .  On t h e  o t h e r  h a n d ,  when t h e  compound  2 was h e a t e d  i n  a c e t i c  

a n h y d r i d e ,  a c e t y l a t i o n  o f  t h e  a m i n o  g r o u p  was a l s o  t a k i n g  p l a c e  t o  g i v e  4 - a c e t y l -  

amino-2-methylthio-5-(5-methyl-1,2,4-oxadiazolyl-3)-pyrimidine ( 5 ) .  

I n  t h e  r e a c t i o n  o f  4 - a m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a i d e  o x i m e  ( 2 )  w i t h  

t r i e t h y l  o r t h o f o r m a t e  4 - a m i n o - 2 - m e t h y l t h i o - 5 - ( 1 , 2 , 4 - o x a d i a z o l y l - 3 ) - p y i i d i n e  ( 6 )  

was f o r m e d  as t h e  o n l y  p r o d u c t .  T h e  f o r m a t i o n  o f  p y r i m i d o [ 4 , 5 - d l p y r i m i d i n e  N - o x i d e  

d e r i v a t i v e ,  a s  a n  a l t e r n a t i v e  s t r u c t u r e ,  i s  e x c l u d e d  o n  t h e  b a s i s  o f  a  n e g a t i v e  

c o l o r  t e s t  f o r  N - o x i d e s .  1 3  

T h i s  r e a c t i o n  i s  i n  c o n t r a s t  w i t h  t h e  r e a c t i o n  o f  t h e  c o r r e s p o n d i n g  d e r i v a t i v e s  i n  

p y r i d i n e  s e r i e s ,  i n  w h i c h  a  m i x t u r e  o f  t h e  (1,2,4-oxadiazolyl-3)-pyridine a n d  p y -  

r i d o 1 2 , 3 - d p y r i m i d i n e  3 - o x i d e  d e r i v a t i v e s  h a v e  b e e n  f o r m e d .  1 4  

When 4 - a m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a i d e  o x i m e  (Z) r e a c t e d  w i t h  b e n z o y l  

c h l o r i d e  i n  t h e  p r e s e n c e  o f  t r i e t h y l a m i n e  4 - a m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o -  

x a m i d e  0 - b e n r o y l  o x i m e  (1) was f o r m e d ,  w h i c h  c o u l d  b e  c y c l i r e d  i n  g l a c i a l  a c e t i c  

a c i d  i n t o  4-amino-2-methylthio-5-(5-phenyl-l,2,4-oxadiazolyl-3)pyrimidine ( c ) ,  
w h i l e  w i t h  e t h y l  c h l o r o f o r m a t e  t h e  c o m p o u n d  2 was c o n v e r t e d  i n t o  4 - a m i n o - 2 - m e t h y l -  

t h i o p y r i m i d i n e - 5 - c a r b o x a m i d e  0 - e t h o x y c a r b o n y l  o x i m e  ( 9 )  w h i c h  was i s o l a t e d  i n  t h e  

f o r m  o f  i t s  h y d r o c h l o r i d e  s a l t .  

4 - A m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a i d  o x i m e  ( 2 )  was h e a t e d  w i t h  N , N - 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) a n d  t h e  c o r r e s p o n d i n g  5-cyano-4-(N,N-dimethylamino- 

m e t h y 1 e n e a m i n o ) - 2 - m e t h y l t h i o p y r i m i d i n e  ( 1 0 )  was o b t a i n e d ,  i d e n t i c a l  w i t h  t h e  c o m p o u n d  

p r e p a r e d  f r o m  4 - a m i n o - 5 - c y a n o - 2 - m e t h y l t h i o p y r i m i d i n e  (1) a n d  OMFDMA. T h e  compound  10 

was c o n v e r t e d  w i t h  h y d r o x y l a m i n e  i n t o  4 - h y d r o x y i m i n o m e t h y l a m i n o - 2 - m e t h y l t h i o p y r i -  

m i d i n e - 5 - c a r b o x a m i d e  o x i m e  (fi) a n d  s u b s e q u e n t l y  a c e t y l a t e d  w i t h  a c e t i c  a n h y d r i d e  

i n t o  4-acetoxyiminomethylaminopyrimidine-5-carboxamide 0 - a c e t y l  o x i m e  (11). 
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T h e  f a c t ,  t h a t  t h e  compound  z g i v e s  t w o  d i f f e r e n t  t y p e s  o f  p r o d u c t s  4 a n d  10 w i t h  

DMADMA a n d  DMFDMA, r e s p e c t i v e l y ,  i s  n o t  s u r p r i s i n g .  The e x p l a n a t i o n  f o r  t h i s  i s  

t h a t  DMFDMA c o n t r a r y  t o  DMADMA r e a c t s  a s  a  s t r o n g  d e h y d r a t i n g  a g e n t .  I n  t h i s  r e -  

s p e c t ,  d e h y d r a t i o n  o f  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  w i t h  DMFDMA t o  g i v e  t h e  c o r -  

r e s p o n d i n g  c y a n o a m i n o  d e r i v a t i v e s ,  h a s  b e e n  r e p o r t e d .  8  

I n  a n  a n a l o g o u e s  m a n n e r ,  4 - a m i n o - 5 - c y a n o - 2 - m e t h o x y p y r i r n i d i n e  (13) g a v e  4 - a m i n o - 2 -  

m e t h o x y p y r i m i d i n e - 5 - c a r b o x a m i d e  o x i m e  (3) w i t h  h y d r o x y l a r n i n e .  T h i s  was c o n v e r t e d  

w i t h  a c e t i c  a n h y d r i d e  i n  a n h y d r o u s  p y r i d i n e  i n t o  4 - a m i n o - 2 - m e t h o x y p y r i m i d i n e - 5 -  

c a r b o x a m i d e  0 - a c e t y l  o x i m e  (E), w h i c h  c y c l i r e d  e i t h e r  b y  h e a t i n g  i n  w a t e r  o r  i n  

g l a c i a l  a c e t i c  a c i d  i n t o  4-amino-2-methoxy-5-(5-methyl-l,2,4-oxadiarolyl-3)pyri- 

m i d i n e  (16). H e a t i n g  o f  t h e  compound  14 i n  DMFDMA a f f o r d e d  5 - c y a n o - 4 - ( N , N - d i m e t h y l -  

a r n i n o m e t h y 1 e n e a r n i n o ) - p y r i m i d i n e  ( 1 7 1 ,  w i t h  e t h y l  c h l o r o f o r r n a t e  i n  t h e  p r e s e n c e  o f  

t r i e t h y l a m i n e  4 - a m i n o - 2 - m e t h o x y p y r i m i d i n e - 5 - c a r b o x a m i d  0 - e t h o x y c a r b o n y l  o x i r n e  ( 1 8 ) .  - 

a n d  w i t h  b e n z o y l  c h l o r i d e  i n  t h e  p r e s e n c e  o f  t r i e t h y l a m i n e  4 - a m i n o - 2 - m e t h o x y p y r i m i -  

d i n e - 5 - c a r b o x a m i d e  0 - b e n z o y l  o x i m e  (19) w e r e  p r o d u c e d .  

EXPERIMENTAL 

M e l t i n g  p o i n t s  w e r e  t a k e n  o n  a  K o f l e r  m i c r o  h o t  s t a g e .  ' H  nmr s p e c t r a  w e r e  o b t a i n e d  

o n  a  JEOL JNM C60-HL s p e c t r o m e t e r  w i t h  TMS a s  i n t e r n a l  s t a n d a r d ,  i r  s p e c t r a  o n  a  

PERKIN-ELMER i n s t r u m e n t  7 2 7 8 ,  mass  s p e c t r a  o n  a  HITACHI-PERKIN-ELMER mass  s p e c t r o -  

m e t e r  RMU-SL, a n d  e l e m e n t a l  a n a l y s e s  f o r  C, H ,  a n d  N  o n  a PERKIN-ELMER CHN A n a l y s e r  

240C. 

4 - A m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a m i d e  o x i m e  (2): To a  s o l u t i o n  o f  4 - a m i n o -  

5 - c y a n o - 2 - m e t h y l t h i o p y r i m i d i n e  ( 1 ) 1 5  ( 5 0 0  mg)  i n  EtOH ( 1 0  m l ) ,  H2NOH ( 2 5 0  mg) was 

a d d e d  a n d  t h e  m i x t u r e  s t i r r e d  a t  room t e m p e r a t u r e  ( 1 2  h ) .  T h e  p r e c i p i t a t e  was 

f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  w a t e r  t o  g i v e  1 i n  7 4  % y i e l d ,  mp 2 2 7 - ~ 2 9 ~ ~ ,  

nmr  (DMSO-d6/TMS) 6 : 2 . 4  ( 8 ,  SMe), 5 . 9  ( b r  s ,  N H 2 ) ,  7 . 8  ( b r  s ,  N H z ) ,  8 . 3 5  ( 8 ,  H 6 ) ,  

9 . 8 5  ( s ,  OH).  

A n a l .  C a l c d .  f o r  C6HgN50S: C ,  3 6 . 1 7 ;  H, 4 . 6 5 ;  N, 3 5 . 1 5 .  F o u n d :  C ,  3 6 . 3 8 ;  H, 4 . 7 3 ;  

N ,  3 4 . 8 7 .  
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4 - A m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a i d e  0 - a c e t y l  o x i m e  ( 3 ) .  - A  m i x t u r e  o f  

2  ( 1 0 0  m g ) ,  A c 2 0  ( 3  m i )  a n d  a n h y d r o u s  p y r i d i n e  ( 1  m i )  was s t i r r e d  a t  r o o m  tem-  - 

p e r a t u r e  ( 1 2  h ) .  T h e  p r e c i p i t a t e  was f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  a  m i x t u r e  

o f  DMF a n d  w a t e r  t o  g i v e  2 i n  3 3  % y i e l d ,  mp 1 7 5 - 1 7 7 ' ~ ,  m/e 2 4 1  ( M + ) ,  nmr  (DMSO-d6 

I T M S )  6 : 2 . 1 5  ( s ,  COMe), 2 . 4 5  ( s ,  SMe),  6 . 8 5  ( b r  s ,  NH2) ,  7 . 8 5  ( b r  s ,  NH2) ,  8 . 3 9  

( 5 ,  H 6 ) .  

T h i s  compound  was c o n v e r t e d  w i t h o u t  f u r t h e r  p u r i f i c a t i o n  i n t o  4 - a m i n o - 2 - m e t h y l t h i o -  

5-(5-methyl-l,2,4-oxadiazolyl-3)pyrimidine (!). 

4-Amino-2-methylthio-5-(5-methyl-1,2,4-oxadiazolyl-3)-pyrimidin ( 4 ) .  - a )  A  s o -  

l u t i o n  o f  3 ( 9 3  mg)  i n  g l a c i a l  AcOH ( 2  m l )  was h e a t e d  u n d e r  r e f l u x  ( 3  h ) .  The v o -  

l a t i l e  c o m p o n e n t s  w e r e  e v a p o r a t e d  i n  v a c u o  a n d  t h e  d r y  r e s i d u e  was r e c r y s t a l l i z e d  

f r o m  MeOH t o  g i v e  - 4  i n  75  Y y i e l d ,  mp 1 9 6 - 1 9 q 0 c ,  nmr  (DMSO-d6/TMS) 5 : 3 . 4 8  

( 5 ,  SMe), 2 . 6 5  ( s ,  5 ' - M e ) ,  5 .25  ( b r  s ,  N H 2 ) ,  8 . 6 6  ( s ,  H 6 ) .  

A n a l .  C a l c d .  f o r  C  H  N 0 s .  C ,  4 3 . 0 4 ;  H, 4 . 0 6 ;  N, 3 1 . 3 7 .  ~ o u n d :  C, 4 3 . 0 1 ;  H, 4 . 1 5 ;  8 9 5  ' 

N, 3 1 . 4 2 .  

b )  A  s u s p e n s i o n  o f  2 ( 5 0  mg)  i n  DMADMA ( 1  m l )  was s t i r r e d  a t  r o o m  t e m p e r a t u r e  

( 5  d a y s ) .  T h e  p r e c i p i t a t e  was f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  MeOH t o  g i v e  i n  

15  % y i e l d .  T h e  i r  s p e c t r u m  o f  t h e  compound  was i d e n t i c a l  w i t h  t h a t  o f  t h e  compound 

d e s c r i b e d  u n d e r  a ) .  

4 - A c e t y l a m i n o - 2 - m e t h y l t h i o - 5 - ( 5 - m e t h y l - l , 2 , 4 - x a d i a o l y l - 3 ) - p y r i m i d i n e  ( 5 ) .  - A  so-  

l u t i o n  o f  2 ( 9 0  n g )  i n  A c 2 0  ( 3  m l )  was h e a t e d  u n d e r  r e f l u x  ( 3  h ) .  E t h e r  ( 5  m l )  was 

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

s o l i d  f i l t e r e d  t o  g i v e  5 i n  4 5  % y i e l d ,  rnp 1 1 3 - 1 1 6 ° ~ ,  m / e  2 6 5  ( M + ) ,  n m r  (DMSO-d6/TMS) 

6 : 2 . 6 0  ( s ) ,  2 .65  ( s ) ,  2 . 7 0  ( s )  (SMe,  5'-Me, COMe), 9 .1  ( 5 ,  H 6 ) ,  1 0 . 8  ( b r  s ,  NH2) .  

A n a l .  C a l c d .  f o r  C10H11N502S:  C, 4 5 . 2 7 ;  H, 4 . 1 8 ;  N ,  2 6 . 4 0 .  F o u n d :  C ,  4 4 . 8 6 ;  H, 4 . 2 9 ;  

N. 2 6 . 0 6 .  

4-Amino-2-methylthio-5-(1,2,4-oxadiarolyl-3)-pyrimidin ( 6 ) .  - A  s u s p e n s i o n  o f  2 

( 1 0 0  mg)  i n  H C ( 0 E t ) 3  ( 3  m l )  was h e a t e d  u n d e r  r e f l u x  ( 3  h ) .  T h e  v o l a t i l e  c o m p o n e n t s  

w e r e  e v a p o r a t e d  i n  v a c u o ,  MeOH ( 3  m l )  was a d d e d  t o  t h e  o i l y  r e s i d u e  a n d  t h e  s o l i d  

f i l t e r e d  t o  g i v e  6 i n  2 8  % y i e l d ,  mp 1 9 8 - 2 0 5 ~ ~ ,  m l e  209 ( M + ) ,  nmr  (DMSO-d6/TMS) 

6 : 2 . 4 5  ( 5 ,  SMe),  8 . 7 0  ( s ,  H 6 ) ,  9 . 7 5  ( s ,  H 5 , ) .  



A n a l .  C a l c d .  f o r  C7H7N50S: C, 4 0 . 1 8 ;  H, 3 . 3 7 ;  N, 3 3 . 4 7 .  F o u n d :  C, 4 0 . 3 5 ;  H, 3 . 4 1 ;  

N, 33 .22 .  

4 - A m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a i d e  0 - b e n z o y l  o x i m e  ( 7 ) .  - To a s u s p e n s i o n  

o f  - 2  ( 1 0 0  mg) i n  CHCI3 ( 2  m l ) ,  PhCOCl ( 7 1  mg)  a n d  N E t 3  ( 9 8  %, 5 0  mg)  w e r e  a d d e d .  

T h e  m i x t u r e  was s t i r r e d  a t  r o o m  t e m p e r a t u r e  ( 1 2  h ) .  W a t e r  ( 2  m l )  was a d d e d  t o  t h e  

d r y  r e s i d u e  f r o m  e v a p o r a t i o n  o f  v o l a t i l e  c o m p o n e n t s  in  v a c u o .  T h e  s o l i d  was 

f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  EtOH t o  g i v e  1 i n  8 3  % y i e l d ,  mp 2 0 3 - 2 0 5 ~ ~ ,  nmr  

(OMSO-d6/TMS) 6 : 2 . 4 3  ( s ,  SMe), 6 . 9 5  ( b r  5 ,  NH2) ,  7 . 4 0 - 7 . 6 5  (m, Ph; o v e r l a p p e d  b y  

b r  s ,  N H 2 ) ,  8 . 0 - 8 . 3  (m, P h ) ,  8 . 4 0  ( s ,  H 6 ) .  

A n a l .  C a l c d .  f o r  Cl3Hl3N5O2S: C, 5 1 . 4 7 ;  H, 4 . 3 2 ;  N, 2 3 . 0 9 .  F o u n d :  C ,  5 1 . 6 8 ;  H, 4 .43 ;  

N, 2 2 . 6 7 .  

4-Amino-2-methylthio-5-(5-phenyl-l,2,4-oxadiazolyl-3)-pyrimidine ( 8 ) .  - A  m i x t u r e  

o f  1 ( 1 0 0  mg) a n d  g l a c i a l  AcOH ( 3  r n l )  was h e a t e d  u n d e r  r e f l u x  ( 5  h ) .  M e t h a n o l  ( 3  m l )  

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

s o l i d  was f i l t e r e d  and  r e c r y s t a l l i z e d  f r o m  MeOH t o  g i v e  8 i n  59  $ y i e l d ,  mp 2 1 0 - ~ 1 2 ~ ~ .  

nmr  (OMSO-d6/TMS, 1 0 0 ~ ~ )  6 : 2 . 4 7  ( s ,  SMe) ,  7 . 3 5  ( b r  s ,  N H 2 ) , 7 . 4 5 - 7 . 7 0  (m, P h ) ,  

8 . 0 - 8 . 2  (rn,  P h ) ,  8 . 7 3  ( s ,  H 6 ) .  

A n a l .  C a l c d .  f o r  Cl3HI1N5OS : C, 54.72;  H, 3 .89 ;  N, 2 4 . 5 4 .  F o u n d :  C ,  5 4 . 4 5 ;  H, 4 . 0 1 ;  

N, 2 4 . 3 6 .  

4 - A m i n 0 - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a 1 ^ b o x a m i d e  0 - e t h o x y c a r b o n y l  o x i m e  ( 9 ) .  - To a  

s u s p e n s i o n  o f  Z ( 2 0 0  mg)  i n  CHC13 ( 4  m l ) ,  ClCOOEt ( 1 2 0  mg)  a n d  N E t 3  ( 9 8  % ,  1 0 0  mg) 

w e r e  a d d e d ,  a n d  t h e  m i x t u r e  was s t i r r e d  a t  r o o m  t e m p e r a t u r e  ( 1 2  h ) .  W a t e r  ( 3  m l j  

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

T h e  s o l i d  was f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  EtOH t o  a f f o r d  9 i n  71 % y i e l d ,  

mp 1 7 4 - 1 7 7 O ~ ,  nmr  (OMSO-d6/TMS) 6 : 1 . 2 7  ( t ,  CH2%, J = 6 . 5  H z ) ,  2 . 4 5  ( s ,  SMe), 4 . 2 2  

( q ,  CH2Me, J = 6 .5  H z ) ,  6 . 8 5  ( b r  s ,  N H 2 ) ,  7 . 7 5  ( b r  s ,  N H 2 ) ,  8 . 3 8  ( s ,  H 6 ) .  

A n a l .  C a l c d .  f o r  CgH13N503S : C, 3 9 . 8 5 ;  H, 4 . 8 3 ;  N, 2 5 . 8 1 .  F o u n d :  C ,  3 9 . 9 4 ;  H, 4 . 9 6 ;  

N, 2 5 . 8 6 .  

5 - C y a n o - 4 - ( N , N - 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 ) - 2 - e t h y l t h i o p y i i d i n e  ( 1 0 ) .  - A  m i x -  

t u r e  o f  1 ( 1 0 0  mg)  a n d  DMFDMA ( 3 0 0  mg) was h e a t e d  u n d e r  r e f l u x  ( 4  h ) .  T h e  s o l i d  was,  
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a f t e r  c o o l i n g ,  f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  a  r n i x x u r e  o f  CHC13 a n d  p e t r o l e u m  

e t h e r  t o  g i v e  2 i n  1 4  % y i e l d .  T h e  i r  s p e c t r u m  was i d e n t i c a l  w i t h  t h a t  o f  t h e  

compound  d e s c r i b e d  i n  l i t . ' ' ,  mp 1 0 4 - 1 0 5 ~ ~ ,  nmr (CHC13/TMS) 6 : 2 . 5 0  ( s ,  SMe),  

3 . 2 0  ( 8 ,  NMe2) ,  8 . 3 7  ( s ,  H 6 ) ,  8 . 7 5  ( 5 ,  N=CH) .  

4 - H y d r o x y i m i n o m e t h y l e n e a m i n o - 2 - m e t h y l t h y l t h i o p y r i i d i n e - 5 - a b o x m i d  o x i m e  ( 1 1 ) .  - 

A  m i x t u r e  o f  10 ( 1 2 0  mg)  a n d  H2NOH ( 1 0 0  mg)  i n  E tOH ( 3  m l )  was s t i r r e d  a t  r o o m  

t e m p e r a t u r e  ( 5  h ) .  T h e  p r e c i p i t a t e  was f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  a  m i x t u r e  

o f  DMF a n d  w a t e r  t o  a f f o r d  11 i n  8 4  X y i e l d ,  mp 2 3 0 - 2 3 1 ° c ,  nmr  (OMSO-d6/TMS) 6 : 

2 . 5 0  ( 5 ,  SMe) ,  6 . 1 5  ( b r  s ,  NH2) , 8 . 0  ( d ,  NHCtj, J = 9 . 6  H z ) ,  8 . 6 3  ( s ,  H 6 ) ,  1 0 . 1 6  

( 5 ,  O H ) ,  1 0 . 6 8  ( 5 ,  OH),  1 1 . 3  ( d ,  NHCH, J = 9 . 6  H z ) .  

A n a l .  C a l c d ,  f o r  C7HION602S: C ,  3 4 . 7 1 ;  H, 4 . 1 6 ;  N, 3 4 . 6 9 .  F o u n d :  C ,  3 4 . 5 0 ;  H, 4 .22 ;  

N, 3 4 . 6 8 .  

4 - A c e t o x y i m i n o m e t h y l e n e a m i n o - 2 - m e t h y l t h i o p y r i m i d i n e - 5 - c a r b o x a m i d e  0 - a c e t y l  o x i m e  (3. 
A  m i x t u r e  o f  fl ( 1 0 0  m g ) ,  A c 2 0  ( 2  1 )  and  a n h y d r o u s  p y r i d i n e  ( 1  m l )  was s t i r r e d  

a t  r o o m  t e m p e r a t u r e  ( 1 2  h ) .  T h e  s o l i d  was f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  E tOH t o  

g i v e  11 i n  3 9  % y i e l d ,  mp 1 8 1 - 1 8 4 ° ~ ,  nmr  (OMSO-d6/TMS) s : 2 . 1 5  ( s )  and  2 . 2 0  ( 8 )  

( 2  COMe), 2 . 5 5  ( 8 ,  SMe),  7 . 2  ( b r  s ,  NH2) ,  8 .5  ( d ,  NHCH, J = 9 .5  H z ) ,  8 .8 ( s ,  H 6 ) ,  

11 .3  ( d ,  NHCH, J = 9 . 5  H z ) .  

A n a l .  C a l c d .  f o r  Cl,H14N604S: C ,  4 0 . 4 9 ;  H, 4 . 3 2 ;  N, 2 5 . 7 5 .  F o u n d :  C ,  4 0 . 3 0 ;  H,  4 .32 ;  

N. 2 5 . 3 7 .  

4 - A m i n o - 2 - m e t h o x y p y r i m i d i n e - 5 - c a r b o x a m i d  o x i m e  ( 1 4 ) .  - To a  s u s p e n s i o n  o f  13 1 5  

( 1 0 0  mg)  i n  EtOH ( 4  m l )  H2NOH ( 5 0  mg) was a d d e d  a n d  t h e  m i x t u r e  was s t i r r e d  ( 8  h )  

a t  r o o m  t e m p e r a t u r e .  T h e  p r e c i p i t a t e  was f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  EtOH 

t o  g i v e  14 i n  47 % y i e l d ,  mp 2 2 8 - 2 3 1 ° c ,  nmr  (DMSO-d6/TMS) 6 : 3 . 7 5  ( s ,  OMe), 5 . 8  

( b r  s ,  NH2) ,  7 . 7 5  ( b r  s, N H 2 ) ,  8 . 2 5  ( s ,  H 6 ) ,  9 . 6 5  ( 8 ,  OH) .  

A n a l .  C a l c d .  f o r  C6HgN502 :  C ,  3 9 . 3 4 ;  H, 4 . 9 5 ;  N, 3 8 . 2 3 .  F o u n d :  C, 3 9 . 6 5 ;  H, 4 . 8 1 ;  

N ,  3 7 . 8 3 .  

4 - A m i n o - 2 - m e t h o x y p y r i m i d i n e - 5 - c a r b o x a m i d e  0 - a c e t y l  oxyme ( 1 5 ) . -  A  m i x t u r e  o f  14 
( 1 0 0  mg) A c 2 0  ( 3  m l )  a n d  a n h y d r o u s  p y r i d i n e  ( 1  m l )  was s t i r r e d  ( 5  h )  a t  r o o m  

t e m p e r a t u r e .  T h e  s o l i d  was f i l t e r e d  a n d  w a s h e d  w i t h  MeOH t o  g i v e  i n  57  % y i e l d ,  

mp 2 0 0 - 2 0 2 ~ ~ ,  nmr  (DMSO-d6/TMS) 6 : 2 . 1 0  ( s ,  COMe), 3 . 7 7  ( s ,  OMe), 6 . 7 5  ( b r  s ,  

NH2) ,  7 . 7 5  ( b r  s ,  N H 2 ) ,  8 . 3 5  ( s ,  H 6 ) .  



A n a l .  C a l c d . f o r  C8H11N503:  C ,  4 2 . 6 7 ;  H, 4 . 9 2 ;  N, 3 1 . 1 0 .  F o u n d  C ,  4 2 . 8 9 ;  H, 4 . 7 8 ;  

N, 3 0 . 9 7 .  

4-Amino-2-methoxy-5-j5-methyl-l,2,4-oxadiazolyl-3)-pyrimidine ( 1 6 ) .  - A  s o l u t i o n  

o f  15 ( 2 8 0  mg)  i n  g l a c i a l  AcOH was h e a t e d  u n d e r  r e f l u x  ( 4  h ) .  T h e  s o l v e n t  was  e v a p o -  

r a t e d  i n  v a c u o  a n d  t h e  d r y  r e s i d u e  r e c r y s t a l l i z e d  f r o m  DMF t o  g i v e  16 i n  4 4  % 

0  y i e l d ,  mp 2 3 6 - 2 4 1  C ,  nmr  (DMSO-d6/TMS, 1 1 0 ~ ~ )  6 : 2 . 5 7  ( s ,  5 ' - M e ) ,  3 . 8 2  ( s ,  OMe), 

5 . 4  ( b r  s ,  N H 2 ) ,  8 . 6 0  ( s ,  H 6 ) .  

A n a l .  C a l c d .  f o r  C8HgN502:  C ,  4 6 . 3 8 ;  H, 4 . 3 8 ;  N ,  3 3 . 8 0 .  F o u n d :  C ,  4 6 . 1 5 ;  H, 4 . 5 2 ;  

N, 3 3 . 6 8 .  

5 - C y a n o - 2 - m e t h o x y - 4 - ~ N , N - d i m e t h y l a m i n 0 m e t h y l e n e a i n o ) - p y r i i d i n  ( 1 7 ) .  - A  m i x t u r e  

o f  3 ( 1 0 0  mg)  a n d  DMFDMA ( 3 0 0  mg)  was h e a t e d  u n d e r  r e f l u x  ( 4  h ) .  The c r y s t a l s  

w e r e ,  a f t e r  c o o l i n g ,  f i l t e r e d  a n d  w a s h e d  w i t h  MeOH t o  g i v e  t h e  c o m p o u n d  11 i n  21 6 

1 2  y i e l d .  I t s  i r  s p e c t r u m  was i d e n t i c a l  w i t h  t h a t  o f  t h e  compound  d e s c r i b e d  i n  l i t .  , 

mp 1 3 5 - 1 3 7 ' ~ ,  nmr  (DMSO-d6/TMS) 6 : 3 . 7 7  ( 8 ,  OMe), 5 . 0  ( b r  s ,  NH2) ,  5 .67  ( b r  s ,  N H 2 ) ,  

8 . 3 5  ( s ,  H 6 ) .  

4 - A m i n o - 2 - m e t h o x y p y r i m i d i n e - 5 - c a r b o x a m i d  0 - e t h o x y c a r b o n y l  o x i m e  ( 1 8 ) . -  To a s u s -  

p e n s i o n  o f ?  ( 8 0  m9) i n  C H C I 3 ' ( 3  r n l ) , C l C O O E t  ( 3 3 2  mg) a n d  N E t 3  ( 9 8  Z ,  3 1 0  mg)  w e r e  

a d d e d  a n d  t h e  m i x t u r e  was h e a t e d  u n d e r  r e f l u x  ( 1 8  h ) .  T h e  v o l a t i l e  c o m p o n e n t s  w e r e  

e v a p o r a t e d  i n  v a c u o .  W a t e r  was a d d e d  t o  t h e  d r y  r e s i d u e ,  t h e  p r e c i p i t a t e  was f i l t e r e d  

a n d  w a s h e d  w i t h  MeOH t o  g i v e  18 i n  21 6 y i e l d ,  mp 1 6 7 - 1 6 8 ° ~ ,  nmr  (DMSO-d6/TMS) 6 : 

1 . 2 5  ( t ,  CH 2- Me, J C H Z M e  = 6 . 5  H Z ) ,  3 . 7 2  ( 8 ,  OMe), 4 . 1 4  ( q ,  %?Me, J C H Z M e  = 6 .5  H z ) ,  

6 . 7  ( b r  s ,  N H 2 ) ,  7 . 6  ( b r  s ,  N H 2 ) ,  8 . 2 5  ( s ,  H 6 ) .  

A n a l .  C a l c d .  f o r  CgH13N504 :  C, 4 2 . 3 5 ;  H, 5 . 1 3 ;  N, 2 7 . 4 4 .  F o u n d :  C, 4 2 . 5 7 ;  H ,  5 . 1 9 ;  

N, 2 7 . 4 9 .  

4 - A m i n o - 2 - m e t h o x y e y r i m i d i n e - 5 - c a r b o x a m i d  0 - b e n r o y l  o x i m e  ( 1 9 ) .  - To a  s u s p e n s i o n  

o f  - 1 4  ( 1 0 0  mg)  i n  CHC13 ( 3  m l ) ,  PhCOCl ( 1 0 0  mg) a n d  N E t 3  ( 9 8  Z ,  8 0  mg)  w e r e  a d d e d .  

T h e  m i x t u r e  was s t i r r e d  ( 1 2  h )  a t  r o o m  t e m p e r a t u r e .  To t h e  d r y  r e s i d u e ,  w a t e r  

( 2  m i )  was a d d e d  a n d  t h e  p r e c i p i t a t e  f i l t e r e d  a n d  r e c r y s t a l l i z e d  f r o m  EtOH t o  g i v e  

19 i n  75 % y i e l d ,  mp 1 9 5 - 1 9 8 ° ~ ,  m l e  287 ( M + ) ,  n m r  (DMSO-d6/TMS) 6 : 3 . 8 0  ( 8 ,  OMe),  6 .9  - - 
( b r  s ,  N H 2 ) ,  7 . 4 - 7 . 7  ( m )  a n d  8 . 0 - 8 . 3  (m)  ( P h ) ,  7 . 9  ( b r  s ,  N H 2 ) ,  8 . 4 4  ( s ,  H 6 ) .  
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A n a l .  C a l c d .  f o r  C13H13N503:  C ,  5 4 . 3 5 ;  H, 4 . 5 6 ;  N ,  2 4 . 3 8 .  F o u n d  C, 5 4 . 4 9 ;  H, 4 . 7 5 ;  

N ,  2 4 . 2 4 .  
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