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A  NOVEL SYNTHESIS AND TRANSFORMATIONS OF I H - P Y R A Z I N O I 2 , 3 - e l - 1 , 3 , 4 -  

T H I A D I A Z I N E  DERIVATIVES 

% 

B o i i d a r  K o r e n ,  B r a n k o  S t a n o v n i k  , a n d  M i h a  T i S 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  o f  L j u b l j a n a ,  
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  - 1 , 4 - D i s u b s t i t u t e d  t h i o s e m i c a r b a z i d e s  Z, 4, a n d  9 
c y c l i z e  t h e r m a l l y  i n t o  lH-pyrarin0/2,3-el-l,3,4-thiadiarine 

d e r i v a t i v e s  3, 5 ,  6 a n d  8. T h e s e  c a n  b e  c o n v e r t e d  u n d e r  m i l d  

r e a c t i o n  c o n d i t i o n s  i n t o  d e r i v a t i v e s  o f  t h e  same b i c y c l i c  

s y s t e m  10, 11, a n d  1. H o w e v e r ,  u n d e r  a c i d i c  o r  a l k a l i n e  

c o n d i t i o n s  a  c l e a v a g e  o f  t h e  C3-S b o n d  o f  t h e  1 , 3 , 4 - t h i a d i a -  

z i n e  r i n g  i s  t a k i n g  p l a c e  t o  g i v e  e i t h e r  t h e  1 . 4 - d i s u b s t i t u t e d  

s e m i c a r b a z i d e  g ,  o r  r e a r r a n g e d  p r o d u c t s ,  d e r i v a t i v e s  o f  s -  

triazolo/4,3-bipyrazine, 2, 11, 13, 14, 15, 16, 18, 11, 23 a n d  

2 4 .  - 

F u s e d  1 , 3 , 4 - t h i a d i a z i n e  s y s t e m s  a r e  l i t t l e  known i n  t h e  l i t e r a t u r e .  A  s e r i e s  o f  

4 H - 1 , 3 , 4 - b e n z o t h i a d i a r i n e s  h a s  b e e n  p r e p a r e d  b y  i n t r a m o l e c u l a r  s u b s t i t u t i o n s  o f  

h a l i d e s , ' . '  b y  o x i d a t i o n  o f  t h i o h y d r a ~ i d e s , ~  b y  i n t r a m o l e c u l a r  n u c l e o p h i l i c  

a t t a c k  o f  t h e  t h i o e t h e r  f u n c t i o n  o n  t h e  e l e c t r o n  d e f i c i e n t  c a r b o n  a t o m  o f  t h e  

n i t r i l e  i m i n e  f u n c t i o n , '  b y  d i a z o t i r a t i o n  o f  e t h y l l ( 2 - a m i n o p h e n y l  ) s u l p h o n y l /  

g l y o x y l a t e  p h e n y l h y d r a z o n e , 8  a n d  b y  c o n d e n s a t i o n  r e a c t i o n  o f  N 3 - p h e n y l b e n z o t h i o -  

h y d r a r i d e s  a n d  d i t h i z o n e  w i t h  a v a r i e t y  o f  a c t i v a t e d  a r o m a t i c  a n d  h e t e r o a r o m a t i c  

1 , 2 - d i h a l o g e n o  a n d  1 - h a l o g e n o - 2 - n i t r o  c o m p o u n d s . g  T h e  f i r s t  d e r i v a t i v e s  o f  1H- 

pyrazino/2,3-e/-1,3,4-thiadiazine s y s t e m  w e r e  p r e p a r e d  i n  1 9 8 0  f r o m  N ' - p h e n y l -  

b e n z o t h i o h y d r a z i d e  a n d  2,3-dichloro-5,6-dicyanopyrazine. 9  

I n  c o n t i n u a t i o n  o f  o u r  s t u d i e s  o n  t h e  t r a n s f o r m a t i o n s  o f  N - h e t e r o a r y l - N ' - e t h o x y -  

c a r b o n y l t h i o u r e a s  a n d  t h i o s e m i c a r b a z i d e s  we r e p o r t  o n  a  new a p p r o a c h  t o  t h e  

s y n t h e s i s  o f  1H-pyrazino/2,3-el-i,3,4-thiadiazine d e r i v a t i v e s  a n d  some t r a n s f o r m a  

t i o n s  o f  t h i s  r e l a t i v e l y  u n k n o w n  h e t e r o c y c l i c  s y s t e m .  

As s t a r t i n g  m a t e r i a l  t h i o s e m i c a r b a z i d e  1, p r e p a r e d  f r o m  3 - c h l o r o - 2 - h y d r a z i n o p y r a r i n e  
16 (1) a n d  e t h o x y c a r b o n y l  i s o t h i o c y a n a t e  was u s e d .  By an  a t t e m p t e d  c r y s t a l l i z a t i o n  
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f r o m  h o t  m e t h a n o l  a c y c l i z a t i o n  o f  t h e  c o m p o u n d  1 i n t o  3 - e t h o x y c a r b o n y l a m i n o -  

IH-pyrazino/2,3-el-l,3,4-thiadiazine (3) t o o k  p l a c e ,  w h i l e  t h e  c o r r e s p o n d i n g  t h i o -  

s e m i c a r b a z i d e  4, p r e p a r e d  f r o m  t h e  c o m p o u n d  1j6 a n d  e t h o x y c a r b o n y l m e t h y l  i s o t h i o -  

c y a n a t e ,  c y c l i z e d  b y  h e a t i n g  i n  e t h a n o l  i n t o  t h e  lH-pyrazinoI2,3-el-l,3,4-thia- 

d i a z i n e  d e r i v a t i v e  5. On t h e  o t h e r  h a n d ,  t h e  t h i o s e m i c a r b a z i d e  I g a v e  by h e a t i n g  

i n  m e t h a n o l  t w o  p r o d u c t s ,  l H - p y r a z i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i a z i n e  d e r i v a t i v e  a n d  

3 - t h i o x o - 2 , 3 - d i h ~ d r o - s - t r i a z o l o / 4 , 3 - a l p y r a z i n - ( 7 H ) - o n  ( I ) .  3 - C h l o r o - 2 - h y d r a z i n o -  
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SCHEME 2 

p y r a z i n e  (1)16 a f f o r d e d  b y  h e a t i n g  w i t h  p h e n y l  i s o t h i o c y a n a t e  t h e  c o r r e s p o n d i n g  

l H - p y r a z i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i a z i n e  d e r i v a t i v e  8. The  i s o l a t i o n  o f  t h e  i n t e r -  

m e d i a r y  t h i o s e m i c a r b a z i d e  ; was n o t  s u c c e s s f u l .  T h e  r e a c t i o n  o f  t h e  c o m p o u n d  3 

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  ( D M F D M A )  g a v e  t h e  c o r r e s p o n d i n g  

3 - ( N - e t h o x y c a r b o n y l - N - m e t h y l a m i n o - 1 H - p y r z i 0 / 2 , 3 - e - 1 , 3 , 4 - t h i a d i a z i n e  d e r i v a t i v e  

10, w h i l e  n o  r e a c t i o n  o c c u r r e d  b y  u s i n g  e i t h e r  m e t h y l  i o d i d e  o r  d i a z o m e t h a n e .  - 

l H - P y r a z i n o / 2 , 3 - e / - 1 , 3 , 4 - t h i a d i a z i n e  s y s t e m  i s  r e l a t i v e l y  u n s t a b l e ,  s o  t h a t  

d e c o m p o s i t i o n  a n d  r e a r r a n g e m e n t s  a r e  t a k i n g  p l a c e  a l r e a d y  u n d e r  m i l d  r e a c t i o n  

c o n d i t i o n s .  T h u s ,  t h e  c o m p o u n d  3 was i n  a l k a l i n e  m e d i u m  t r a n s f o r m e d  i n t o  t r i a z o l o  

/ 4 , 3 - a l p y r a r i n e  d e r i v a t i v e  5. I n  s l i g h t l y  a c i d i c  m e d i u m  f i r s t  t h e  s u b s t i t u t e d  

s e m i c a r b a z i d e  11 c o u l d  b e  i s o l a t e d  a n d  t h e n  f u r t h e r  t r a n s f o r m e d  i n t o  t r i a z o l o  



/ 4 , 3 - a l p y r a z i n e  d e r i v a t i v e  13 .  S i m i l a r l y ,  t h e  d e r i v a t i v e  10 g a v e  i n  a l k a l i n e  - 
m e d i a  3 - m e t h y 1 a m i n 0 - 8 ( 7 H ) - t h i 0 x 0 - s - t r i a z 0 l 0 / 4 , 3 - a / p y ~ a z i n e ( ~ ) .  T h i s  t r a n s f o r m a t i o n  

i s  a c o n v i n c i n g  e v i d e n c e  t h a t  t h e  m e t h y l a t i o n  o f  t h e  compound  3 w i t h  DMFDMA i s  

t a k i n g  p l a c e  a t  t h e  s u b s t i t u t e d  a m i n o  g r o u p  a t  p o s i t i o n  3  a n d  n o t  a t  t h e  r i n g  

n i t r o g e n  a t o m .  

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

C -S, i n  w h i c h  t h e  s e r n i c a r b a z i d e  11 i s  f o r m e d  as a n  i n t e r m e d i a t e .  I n  t h e  c a s e  o f  
3  

3 - e t h o x y c a r b o n y l m e t h y l a m i n o  d e r i v a t i v e  5 t h e  r e a c t i o n  w i t h  DMFDMA a t  r o o m  t e m p e r a -  

t u r e  a f f o r d e d  t h e  t r i a z o l o ! 4 , 3 - a l p y r a z i n e  d e r i v a t i v e  15 a s  a  c o n s e q u e n c e  o f  a  

r e a r r a n g e m e n t  a n d  s u b s e q u e n t  m e t h y l a t i o n . 1 7  By f u r t h e r  h e a t i n g  i n  DMFDMA c o n d e n -  

s a t i o n  o f  m e t h y l e n e  g r o u p , 2 4  t r a n s e s t e r i f i c a t i o n  o f  e t h y l  e s t e r  i n t o  m e t h y l  e s t e r  

a n d  m e t h y l a t i o n  o f  " m e r c a p t o "  g r o u p  a t  p o s i t i o n  8  o c c u r r e d  t o  g i v e  t h e  c o r r e s p o n d i n g  

s-triazolol4.3-alpyrazine d e r i v a t i v e  - 1 6 .  3 - C a r b a z o y l m e t h y l a m i n o  d e r i v a t i v e  E ,  
p r e p a r e d  f r o m  t h e  e s t e r  5 a n d  h y d r a z i n e ,  r e a c t e d  w i t h  DMFDMA a t  r o o m  t e m p e r a t u r e  

o n l y  a t  m e t h y l e n e  g r o u p  t o  g i v e  t h e  compound  3. 

8 - M e t h y l t h i o - 3 - e t h o x y c a r b o n y l m e t h y l a m i n o - s - t r i a z o l o / 4 , 3 - a / p y r a r i n e  (15) was 

t r a n s f o r m e d  i n  PPA i n t o  3 - a m i n o - 3 - m e t h y l t h i o - s - t r i a m l o l 4 . 3 - a l p y r a i e  (E ) ,  w h i l e  

b y  t r e a t m e n t  w i t h  h y d r a z i n e  t h e  c o r r e s p o n d i n g  c a r b a z o y l  d e r i v a t i v e  20 was o b t a i n e d .  

I n  d i l u t e  a q u e o u s  h y d r o c h l o r i c  a c i d  h y d r o l y s i s  o f  t h e  compound  5 g a v e  t h e  c o r r e s -  

p o n d i n g  a c i d  21. On t h e  o t h e r  h a n d ,  i n  a l k a l i n e  m e d i u m  t h i a d i a z i n e  s y s t e m  was 

r e a r r a n g e d  i n t o  s - t r i a i o l o l 4 . 3 - a l p y ~ a z i n e  d e r i v a t i v e  g, w h i l e  i n  DMF r e a r r a n g e m e n t  

i n t o  3 t o o k  p l a c e .  I n  m e t h a n o l ,  s a t u r a t e d  w i t h  d r y  h y d r o g e n  c h l o r i d e , t r a n s f o r m a t i o n  

o f  t h e  t h i a d i a r i n e  d e r i v a t i v e  2 i n t o  s-triazolo/4,3-alpyrazine d e r i v a t i v e  24 was 

o b s e r v e d .  M e t h y l a t i o n  o f  t h i o x o  c o m p o u n d  1 w i t h  DMFDMA p r o d u c e d  3 - m e t h y l t h i o - 8 -  

m e t h o x y  d e r i v a t i v e  2, w h i l e  m e t h y l a t i o n  o f  3 - m e t h y l t h i o  d e r i v a t i v e  24 g a v e  t h e  

c o r r e s p o n d i n g  N - m e t h y l  p r o d u c t  26. 

T h e  s t r u c t u r e  d e t e r m i n a t i o n  o f  lH-pyrazino/2,3-e/-1,3,4-thiadiazines a n d  s - t r i a z o l o  

/ 4 , 3 - a l p y r a z i n e s  i s  b a s e d  m a i n l y  o n  t h e  nmr  s p e c t r a l  c h a r a c t e r i s t i c s . N a m e l y ,  t h e  

c h e m i c a l  s h i f t  d i f f e r e n c e s  f o r  p r o t o n s  H6 a n d  H7 i n  lH-pyrazino/2,3-e/-l,3,4-thia- 

d i a z i n e s  i s  v e r y  s m a l l ,  A 6 H  ," = 0 . 1  ppm, w i t h  s m a l l  c o u p l i n g  c o n s t a n t  J H 6  = 

6  7  ' 7  
1 . 8 - 2 . 2  H z .  On t h e  o t h e r  h a n d ,  t h e  c h e m i c a l  s h i f t  d i f f e r e n c e s  f o r  t h e  c o r r e s p o n d i n g  

p r o t o n s  H5 a n d  H6 i n  s-triazolo/4,3-alpyrazines a r e  l a r g e r ,  n6 - 0 . 2 7  - 0 . 8 4  ppm, 
H5.H6 - 

w i t h  t h e  c o u p l i n g  c o n s t a n t  J H  , H  = 4 . 7  - 6 . 1  Hz.  
5 6 
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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  nrnr 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 as 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  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-6L, and  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 - E t h o x y c a r b o n y l - 1 - ( 3 - c h l o r o p y r a r i n y l - 2 ) t h i o s e m i c a r b a i d e  ( 2 ) .  - 3 - C h l o r o - Z -  

b y d r a z i n o p y r a z i n e  ( 1 )  was p r e p a r e d  a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  i n  l i t .  16 
- 

To  a s o l u t i o n  o f  3 - c h l a r o - 2 - h y d r a z i n o p y r a z i n e  (1)16 ( 0 . 0 0 1  m o l e )  i n  c h l o r o f o r m  

( 5  m l )  e t h o x y c a r b o n y l  i s o t h i o c y a n a t e  ( 0 . 0 0 1  m o l e )  was 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  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  t o  g i v e  P i n  6 7 %  

y i e l d ,  mp 1 7 5 - 1 8 3 ~ ~  ( t h e  compound  c y c l i z e d  i n t o  3 b y  a t t e m p t e d  r e c r y s t a l l i z a t i o n  

f r o m  m e t h a n o l ) ,  nrnr (OMSO-d61TMS) 6 :  1 .17 ( t ,  CH2CH3),  3 . 8 4  ( q ,  CH2CH3) ,  2 . 2 7  ( d )  

( H 5  a n d  H 6 ) ,  8 . 6 7  ( b r  s ,  NH),  1 0 . 5 7  ( b r  s ,  N H ) ,  1 0 . 8 4  ( b r  s ,  NH),  J H 5 & =  2 . 3  Hz ,  

J C H  C H  = 6 . 5  H z .  
2 3  

4 - E t h o x ~ c a r b o n ~ l m e t h ~ l - l - ( 3 - c h l o r o p y r a r i n ~ l - 2 ) t h i o s e m i c a r b a z i d e  ( 4 1 .  T h i s  compound  

was p r e p a r e d  a c c o r d i n g  t o  t h e  a b o v e  p r o c e d u r e  f r o m  3 - c h l o r o - 2 - h y d r a r i n o p y r a z i n e  

( 1 ) 1 6  a n d  e t h o x y c a r b o n y l m e t h y l  i s o t h i o c y a n a t e  i n  6 3 %  y i e l d ,  mp 1 7 6 - 1 7 7 ° ~ ,  m/e 289 

( M + ) ,  nmr  ( D M S O - ~ ~ / T M S )  6 :  1 .19  ( t ,  CH~CH~),  4 . 0 9  ( q ,  CH~CH~) ,  4 . 1 5  ( d ,  NHCH~), 

7 . 7 7  ( d ) ,  8 . 1 0  ( d )  ( H 5  a n d  H 6 ) ,  8 . 3 0  ( t ,  NHCH2), 9 .14  ( b r  s ,  NH) ,  9 . 5 0  ( b r  s ,NH),  

J H  = 3 . 0  Hz, J C H Z C H 3  = 7.4 Hz ,  J N H C H 2  = 5 . 6  Hz .  
5 '  6  

A n a l . C a l c d ,  f o r  CqHl2N5O2SC1: C, 3 7 . 3 0 ;  H, 4 . 1 7 ;  N, 2 4 . 1 7 .  F o u n d :  C ,  3 7 . 3 1 ;  

H, 4 .42 ;  N,  2 4 . 0 9 .  

3 - E t h o x y c a r b o n ~ l a m i n o - 1 H - p y r a r i n o / 2 , 3 - e l - 1 , 3 , 4 - t h a d a e  ( 3 ) .  - a )  4 - E t h o x y c a r b o n y l -  

1 - ( 3 - c h l o r o p y r a z i n y l - 2 )  t h i o s e m i c a r b a z i d e  ( 2 )  ( 0 . 0 0 1  m o l e )  i n  m e t h a n o l  ( 5  m l )  was 

h e a t e d  u n d e r  r e f l u x  ( 1  h ) .  A f t e r  c o o l i n g ,  t h e  s o l i d  was c o l l e c t e d  b y  f i l t r a t i o n  t o  

g i v e  t h e  compound  3 i n  2 5 %  y i e l d ,  mp 1 8 8 - 1 9 0 ~ ~  ( f r o m  m e t h a n o l ) ,  m l e  2 3 9  ( M t ) ,  n m ?  

(DMSO-d6/TMS) 6 : 1 . 1 5  ( t ,  C H 2 E 3 ) ,  4 . 8 3  ( q ,  G 2 C H 3 ) ,  7 .27  ( 5 ,  H6, H 7 ) ,  9 . 3 4  ( b r  

s ,  NH) ,  9 . 9 7  ( b r  s ,  N H ) ,  J C H  CH = 6 . 8  Hz.  
2 3  

A n a l . C a l c d .  f o r  C8HgN502S: C ,  4 0 . 1 6 ;  H, 3 . 7 9 ;  N, 2 9 . 2 7 .  F o u n d :  C ,  4 0 . 3 5 ;  H, 3 .80 ;  

N, 2 9 . 3 7 .  

b )  T h e  same compound  was o b t a i n e d  a l s o  when t h e  compound  was h e a t e d  u n d e r  



reflux in acetic acid (3 h )  or left at room temperature in a mixture of acetic 

acid (3 mi) and hydrobromic acid (0.5 ml). 

3-Ethoxycarbonylmethylamino-1H-pyrazino/2,3-e/-l,3,4-thiadiazine (5). - 4-Ethoxy- 

c a r b o n y l m e t h ~ l - l - ( 3 - c h l o r o p y r a l i n y l - 2 ) t h i o s e m i c a b a z i d e  (4) (0,001 mole) in 
ethanol (10 ml) was heated under reflux (30 min). To the residue, obtained after 

evaporation of solvent, water was added and the precipitate collected by filtration 

to give 2 in 44% yield, mp 146-147'~ (from ethanol), m/e 253 (M'), nmr (DMSO-d6/TMS) 

6 : 1.19 (t, CH2E3), 4.08 ( q ,  CH2CH3), 3.84 (br s, NHCH2), 6.97 (br s, e C H 2 ) ,  

7.74 (dl, 7.81 (d) (H6.H7), 10.5 (br s, NH), J H  ,H = 1.8 Hz, JC H Z C H 3  = 7.1 Hz. 
6 7 

Anal.Calcd. for CgHllN502S: C, 42.67; H ,  4.37; N ,  27.65. Found: C, 42.74; H, 4.44; 

N, 27.53. 

3 - M e t h o x y c a r b o n y l m e t h y l a m i n o - 1 H - p y r a r i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i z i n e  (6). - A solution 

of 4 - e ~ h o x y c a r b o n y 1 m e t h y l - l - ( 3 - c h l o r o p y r a z i n y l - 2 ) - t h i o s m i c a r b a z i d e  (4) (0.001 mole) 
in methanol (10 ml) was heated under reflux (1 h). Addition of water (5 ml) to the 

residue,obtained after evaporation of the solvent in vacuo,gave 6 in 40% yield, - 

rnp 158-159°~ (from ethanol), m/e 239 (M'). 

Anal.Calcd. for C8HgN502S : C, 40.16; H, 3.79; N, 29.27. Found: C, 39.87; H, 4.06; 

N, 28.95. 

3-Thioxo-2,3-dihydro-s-triazolol4,3-a/pyrazin-8(7H)-one (7). - a) Ethoxycarbonyl- 

m e t h y l - 1 - ( 3 - c h l o r o p y r a z i n y l - 2 ) t h i o s e m i c a r b a i d  (4) (289 mg) was heated in methanol 
(5 ml) under reflux (3 h). Water (5 ml) was added to the residue obtained after 

evaporation of methanol in vacuo and the precipitate collected by filtration to give 

7 in 37% yield, mp 300'~ (from methanol), n m r  (DMSO-d6/TMS) 6 : 6.60 (d, H6), 7.25 - 

(d, H5), 12.93 (br s, NH), JH ,H = 5.5 Hz. 
5 6 

Anal.Calcd. for C5H4N40S: N .  33.31. Found N, 33.70. 

b) 3-Phenylamino-lH-pyrarino/Z,3-el-1,3,4-thiadiazine (8) (243 mg) in an aqueous 
hydrochloric acid (lo$, 2 ml) was heated under reflux (45 min). The precipitate was 

after cooling collected by filtration to give 1. The ir spectrum was identical with 
that of the compound obtained under a) 
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3 - P h e n y l a m i n o - 1 H - p y r a z i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i a z i n e  ( 8 ) .  - A  m i x t u r e  o f  3 - c h l o r o -  

2 - h y d r a i i n o p y r a r i n e  ( 1 ) 1 6  - ( 0 . 0 0 1  m o l e )  a n d  p h e n y l  i s o t h i o c y a n a t e  ( 0 . 0 0 1  m o l e )  i n  

m e t h a n o l  ( 3  m l )  was h e a t e d  u n d e r  r e f l u x  ( 3  h ) .  E v a p o r a t i o n  o f  t h e  s o l v e n t  i n  

v a c u o  g a v e  8 i n  4 5 1  y i e l d ,  mp 2 8 5 ' ~  ( d e c o m p ) ( f r o m  e t h a n o l ) ,  rnle 2 4 3  (Mi), nmr 

(DMSO-d6/TMS) : 7 . 7 4  ( d ) ,  7 . 8 2  ( d )  ( H 6 . H 7 ) ,  8 . 9 5  ( b r  s ,  NH) ,  '3 .70 ( b r  s ,  N H ) ,  

7 . 1 7  (m,  P h ) ,  - 1 . 8  H z ) .  
J ~ 6 , ~ 7  - 

A n a l . C a l c d .  f o r  CllH9N5S.H20: C ,  5 0 . 5 6 ;  H, 4 . 2 4 ;  N, 2 6 . 8 0 .  F o u n d :  C ,  5 0 . 4 2 ;  

H, 3 . 9 7 ;  N, 2 6 . 8 0 .  

3 - ( N - E t h o x y c a r b o n y l - N - m e t h y l a m i n o ) - 1 H - p y a z i n o l 2 , 3 - e / - l , 3 , 4 - t h i d i i n e  ( 1 0 ) .  - 
3 - E t h o x y c a r b o n y l a m i n o p y r a z i n o / 2 , 3 - e l - 1 . 3 4 - t h i a d i a i e  (3)  ( 2 3 9  m g )  i n  OMFDMA ( 2  m l )  

was h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  A f t e r  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 ,  

m e t h a n o l  ( 2  m l )  was a d d e d  a n d  t h e  p r e c i p i t a t e  c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  10 i n  

3 6 %  y i e l d ,  mp 1 9 5 - 1 9 7 ° ~  ( f r o m  m e t h a n o l ) ,  m/e 2 5 3  ( M + ) ,  nmr (DMSO-d6/TMS) 6: 1  . 2 7  

( t ,  C H 2 E 3 ) ,  3 . 2 0  ( 8 ,  C H 3 ) ,  4 . 2 1  ( q ,  e 2 C H 3 ) ,  7 . 9 5  ( d ) ,  8 . 0 4  ( d )  ( H 6 . H 7 ) ,  1 0 . 4 4  

- 2 . 2  HZ, J C H  C H  = 7.2 HZ. ( b r  5 ,  I ,  J H g V H 7  - 
2 3  

A n a l . C a l c d .  f o r  C9HllN5O2S: C, 4 2 . 6 7 ;  H, 4 . 3 7 ;  N ,  2 7 . 6 5 .  F o u n d :  C ,  4 2 . 8 9 ;  H ,  4 . 3 8 ;  

N. 2 7 . 3 4 .  

3 - E t h o x y c a r b o n y l a m i n o - 8 ( 7 H ) - t h i o x o - s - t r i a z o l o l 3 , 4 - / p y r i n e  ( 1 1 ) .  - 3 - E t h o x y -  

c a r b o n y l a m i n o p y r a r i n o / 2 , 3 - e l - 1 , 3 , 4 - t h i a d i a e  ( 3 )  ( 2 5 0  m g )  i n  a q u e o u s  p o t a s s i u m  - 

h y d r o x i d e  s o l u t i o n  ( 3 % ,  5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The p r e c i p i t a t e  o b t a i n e d  

a f t e r  n e u t r a l i z a t i o n  w i t h  a q u e o u s  h y d r o c h l o r i c  a c i d  was c o l l e c t e d  b y  f i l t r a t i o n  t o  

g i v e  11 i n  2 9 %  y i e l d ,  r n p > 3 0 0 ° ~  ( f r o m  e t h a n o l ) ,  m l e  239 (M+), nrnr (DMSO-d6/RMS 6 :  

1 . 2 6  ( t ,  CH2CH3),  4 . 1 8  ( q ,  E 2 C H 3 ) ,  5 . 7 0  ( b r  s ,  NH) ,  7 . 0 1  ( d ,  H 6 ) ,  7 . 0 6  ( b r  s ,  N H ) ,  

7 .63  ( d ,  H 5 ) ,  J H  ,H = 5 . 8  H z ,  J C H  C H  = 7 . 2  H z .  
5  6  2  3  

A n a l . C a l c d .  f o r  C8HgN5O2S.HCI .1 /2  H 2 0 :  C, 3 8 . 7 0 ;  H, 4 . 6 0 ;  N ,  2 8 . 2 0 .  F o u n d :  C ,  3 8 . 1 6 ;  

H, 3 . 6 4 ;  N, 2 8 . 5 1 .  

3 - A m i n o - 8 ( 7 H ) - t h i o x o - ~ - t r i a ~ o l o / 4 , 3 - a l p y i n  ( 1 3 ) .  - a )  3 - E t h o x y c a r b o n y l a m i n o - 1 H -  

p y r a z i n o l 2 . 3 - e l - 1 , 3 , 4 - t h i a d i a z i n e  (3) ( 4 0 0  m g )  i n  DMF ( 3  m l )  was h e a t e d  ( 1 5 0 ° c ,  

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

( 2  m l )  was a d d e d  a n d  t h e  p r e c i p i t a t e  c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  13 i n  30% y i e l d ,  

m p > 3 0 0 ~ ~  ( f r o m  e t h a n o l ) ,  m l e  1 6 7  ( M + ) ,  nmr  (DMSO-d6/TMS) 6 :  3 .47  ( b r  s ,  NH2) ,  6 . 7 3  

( d ,  H 6 ) ,  6 . 7 9  ( b r  5 ,  NH),  7 .57  ( d ,  H 5 ) ,  J H  ,H = 5 . 0  Hz.  
5  6  



A n a l . C a 1 c d .  f o r  C5H7N50S: C, 3 2 . 6 9 ;  H, 3 . 8 0 ;  N, 3 7 . 8 1 .  F o u n d :  C ,  3 2 . 5 3 ;  H, 3 . 7 9 ;  

N ,  3 5 . 8 9 .  

b )  T h e  same c o m p o u n d  was o b t a i n e d  when 3 ( 1 0 0  m g )  was h e a t e d  ( 1  h )  i n  a q u e o u s  

h y d r o c h l o r i c  a c i d  ( 1 5 % ,  1 m l ) .  T h e  p r e c i p i t a t e  was d i s s o l v e d  i n  w a t e r  a n d  n e u t r a -  

l i z e d  w i t h  a q u e o u s  s o l u t i o n  o f  p o t a s s i m  h y d r o x i d e  ( 4 % ) .  P r e c i p i t a t e  was c o l l e c t e d  

b y  f i l t r a t i o n  t o  g i v e  13; 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  

o b t a i n e d  u n d e r  a i  

4 - E t h o x y c a r b o n y l - l - / 2 - p y r a z i n y l - 3 ( 4 H ) - t h i o x o l s e m i c a r b z i d  ( 1 2 ) .  - a )  3 - E t h o x y -  

carbonylamin0pyrarino/2,3-cl-1,3,4-thiadiazine (3) ( 3 0 0  mg) i n  m e t h a n o l  s a t u r a t e d  

w i t h  h y d r o g e n  c h l o r i d e  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The p r e c i p i t a t e  was 

c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  i n  32" / , ie ld ,  mp 2 3 7 - 2 3 8 ' ~ ,  m/e 257 ( H + ) ,  n m r  

(DMSO-d6/TMS) 6: 1 . 2 8  ( t ,  CH2CH3),  4 . 2 2  ( q ,  C H 2 C H 3 ) ,  6 . 8 1  ( d ) ,  6 . 9 5  ( d )  ( H 5 , H 6 ) ,  

9 . 1 5  ( b r  s ,  NH) ,  1 1 . 5 0  ( b r  s ,  NH) ,  J H  ,H = 1.5 Hz ,  J C H  C H  = 7 . 1  Hz.  
5  6 2  3  

A n a l . C a l c d .  f o r  C8HllN503: C, 3 7 . 3 4 ;  H, 4 . 3 0 ;  N, 2 7 . 2 2 .  F o u n d :  C, 3 7 . 4 2 ;  H, 4 . 4 0 ;  

3-Methylamino-8(7H)-thio-s-triazolo/4,3-a/pyrazine h y d r o c h l o r i d e  ( 1 4 ) .  - 3 - ( N -  

E t h o x y c a r b 0 n y l - N - m e t h y l a m i n o ) p y r a z i n o / 2 , 3 - e l - 1 , 3 , 4 - t h i a d i a z i n e  (10) ( 1 0 0  mg)  i n  

a q u e o u s  p o t a s s i u m  h y d r o x i d e  s o l u t i o n  ( 4 % ,  3 m l )  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 u t i o n  was a c i d i f i e d  w i t h  a q u e o u s  h y d r o c h l o r i c  a c i d  t o  pH 1, a n d  t h e  p r e c i p i t a t e  was 

c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  14 i n  6 7 %  y i e l d ,  m p > 3 0 0 ~ ~  ( f r o m  e t h a n o l ) ,  m / e  181  

( M + ) ,  nrnr ( C F ~ C O O H / T M S )  6 : 3 . 2 5  ( s ,  C H ~ ) ,  6 . 9 9  ( d ,  H ~ ) ,  7 . 5 2  ( d ,  H ~ ) ,  J~ ,H = 5 . 8 ~ r .  
5  6  

A n a l . C a l c d .  f o r  C6HllN5C10S: C, 3 0 . 5 7 ;  H, 4 . 2 7 ;  N, 2 9 . 7 1 .  F o u n d :  C ,  3 1 . 1 1 ;  H , 4 . 3 8 ;  

N. 2 9 . 8 4 .  

3 - E t h o x y c a r b o n ~ l m e t h ~ l a m i n o - 8 - m e t h y l t h i o - s - t r i a z o l o / 4 , 3 - a l p y r a z i n e  1 5  - 3 - E t h o x y -  

c a r b o n y l m e t h y l a m i n o - l H - p y r a z i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i a z i n e  (5) ( 2 5 3  mg)  i n  DMFDMA 

( 2  m l )  was l e f t  a t  r o o m  t e m p e r a t u r e  ( 2 2  h ) .  T h e  o i l y  r e s i d u e ,  o b t a i n e d  a f t e r  

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 ,  c r y s t a l l i z e d  o n  s t a n d i n g  a t  r o o m  t e m p e r a t u r e  

t o  g i v e  15 i n  3 6 %  y i e l d ,  rnp 2 0 7 - 2 0 9 ' ~  ( f r o m  m e t h a n o l ) ,  m/e 2 6 7  ( M + ) ,  nrnr (DMSO-d6/TMS) 

6 :  1 . 2 1  ( t ,  CH2CH3),  2 . 5 9  ( s ,  C H 3 ) ,  4 . 0 9  ( q ,  CH2CH3) ,  4 . 1 8  (d ,NHCH2) ,  7 . 5 0  ( d ,  

H 6 ) 3  7 .54  ( b r  5 ,  E C H 2 ) ,  7 . 9 2  ( d ,  H 5 ) ,  J H 5 , H 6  = 5 .1  H z ,  J C H  C H  = 7 . 3  HZ,  

= 5 . 2  Hz.  2  3  
J~~~~ 
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Anal.Calcd. fcr C10H13N502S: C ,  44.93; H, 4.90; N, 26.19. Found: C ,  44.96; 

H, 4.89; N ,  26.35. 

Methyl 2-/N-(8-methylthio-s-triazola/4,3-a/pyrazinyl-3jamino-3-diethylamino- 

propenoate (16). - 3 - E t h o x y c a r b o n y l m e t h y l a m i n 0 - 1 H - p y r a ~ i n 0 l 2 , 3 - e l - ~ , 3 , 4 - t h i a -  

diazine ( 5 )  (253 mg) in DMFDMA (2 ml) was heated under refiux (2 h). The volatile 

components were evaporated in vacuo and a mixture of methanol and water (l:l, 

5 ml) was added to the residue. The precipitate was collected by filtration to 

give 16 in 22% yield, mp 124-126'~ (from ethanol), m/e 308 ( M + ) ,  n m r  (OMSO-d6/TMS) 

6 : 2.56 (s, SCH3), 2.99 ( 8 ,  NMe2), 3.28 ( s ,  OMe), 7.37 (s, CH-C), 7.51 (d, H6), 

7.73 (br s ,  NH), 8.02 (s, H5), = 4.9 H z .  
J ~ 5 3 ~ 6  

Anai.Calcd. for C12H16N602S : C, 46.74; H, 5.23; N, 27.25. Found: C, 46.51; H.5.49; 

N, 26.91. 

3 - C a r b a z o ~ l m e t h y l a m i n o - 1 H - p y r a ~ i n 0 / 2 , 3 - e / - l , 3 , 4 - t h i a d i a i n e  (17). - 3-Ethoxy- 

c a r b o n y l a m i n o - l H - p y r a r i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i a r i n e  (5) (253 m g )  and hydrarine 
hydrate (80%, 3 ml) in ethanol (5 ml) w a s  heated under reflux (45 min). The 

residue, obtained after evaporation of solvent, gave 17 in 57% yield, mp 225-227'~ 

(from ethanol), mle 239 (M+), nmr (DMSO-d6/TMS) 6 :  3.66 (d, NHCH?), 3.95 (br s, 

NH2), 6.75 (t, NHCH2), 7.70 ( d ) ,  7.79 (d) (H6.H7), 9.45 (br s ,  NH), JH6,H7= 1.8Hz 

JN H C H Z  = 5.4 Hz. 

Anal.Calcd. for C7HgN70S: C, 35.14; H, 3.74; N, 40.97. Found: C, 34.97; H ,  3.88; 

N, 40.61. 

2 - l N - ( 1 H - P y r a z i n o / 2 . 3 - e / - 1 , 3 , 4 - t h i a d i a ~ i n y l - 3 ) / a m i n o - 3 - d i m e t h y l a m i n o p r o p n o i c  acid 

hydrazide (18). - A solution o f  3 - c a r b a i o y l m e t h y l a m i n o - 1 H - p y r a r i n o / 2 , 3 - e l - 1 , 3 , 4 -  

thiadiazine (17) (239 mg) i n  DMFDMA ( 2 mi) was left at room temperature (7 h).The 

precipitate was collected by fiitration to give 18 in 21% yield, rnp 214-216'~ 

(from ethanol), mle 294 ( M + ) ,  nmr (DMSO-d6/TMS) 6: 2.74 (s, NMe2), 7.5 (br s, N H ) ,  

7.64 (d), 7.79 (d) (H6,H7), 7.74 (s, CH=C), 9.45 (br s, NH2), 9.5 (br s, NH), 

10.2 (br s, NH), JH = 1.8 Hz. 
6 7 

Anal.Calcd. for CIOHl4N8OS: C. 40.80; H, 4.74; N, 38.07. Found: C, 40.88; H, 4.75; 

N ,  37.79. 



3 - A m i n o - 8 - m e t h y l t h i o - s - t r i a z o l o / 4 , 3 - a l p y r a z n  ( 1 9 ) .  - 3 - E t h o x y c a r b o n y l a m i n o - 8 -  

methylthio-s-triazolo/4,3-alpyvazine (15) ( 2 6 7  mg) was h e a t e d  i n  PPA ( 2  g, 130°c ,  

'3 h ) .  A f t e r  c o o l i n g ,  w a t e r  ( 2 0  m l )  was a d d e d ,  n e u t r a l i z e d  w i t h  t h e  s o l i d  s o d i u m  

h y d r o g e n  c a r b o n a t e  a n d  e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3  t i m e s ,  2 0  m l  e a c h  t i m e ) .  

E v a p o r a t i o n  o f  c o m b i n e d  e x t r a c t s  g a v e  - 1 9  i n  2 4 %  y i e l d ,  mp 2 5 1 ' ~  ( d e c o m p )  ( f r o m  

m e t h a n o l ) ,  m l e  1 8 1  (Mi), nmr DMS-d6/TMS) 6 : 2 . 5 4  ( s ,  SMe),  6 . 6 5  ( b r  8 ,  NH2) ,  

7 . 4 3  ( d ,  H 6 ) ,  7 . 8 2  ( d ,  H 5 ) ,  J H  ,H = 4 . 7  H z .  
5  6  

A n a l . C a l c d .  f o r  C6HgN50S: C ,  3 6 . 1 7 ;  H, 4 . 5 5 ;  N, 3 5 . 1 5 .  F o u n d :  C, 3 6 . 8 0 ;  H, 3 .83 ;  

N ,  3 5 . 0 6 .  

3 - C a r b a z o y l m e t h y l a m i n o - 8 - m e t h y l t h i o - s - t r i a z o l o l 4 , 3 - a l p y i n e  ( 2 0 ) .  - 3 - E t h o x y -  

c a r b o n y l m e t h ~ l a m i n o - 8 - m e t h ~ l t h i o - s - t r i a z o l o 4 , 3 - a p y a z i n  (15) ( 2 6 7  mg)  a n d  

h y d r a z i n e  h y d r a t e  (SO%,  60  m g )  i n  e t h a n o l  ( 3  n i l )  was l e f t  a t  r o o m  t e m p e r a t u r e  

( 1 4  h ) .  The p r e c i p i t a t e  was c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  g i n  3 5 %  y i e l d ,  

m p > 3 0 0 ~ ~  ( f r o m  e t h a n o l ) ,  m l e  2 5 3  (Mi), n m r  (DMSO-d6/TMS) 6 :  2 . 6 5  ( 8 ,  SMe) ,  3 . 4 2  

( b r  s ,  N H 2 ) .  4 . 1 1  ( d ,  NHCH2),  7 . 5 5  ( t ,  NHCH?), 7 . 7 0  ( d ,  H 6 ) ,  8 . 1 3  ( d ,  H 5 ) ,  9 . 5  

( b r  s ,  NH),  J H - , H 6  = 5 . 2  Hz ,  J N H C H 2  = 6 . 1  H z .  
5 

A n a l . C a l c d .  f o r  C8HllN70S.1/2 H 2 0 :  C ,  3 6 . 6 3 ;  H, 4 . 6 1 ;  H, 3 7 . 8 3 .  F o u n d :  C ,  3 6 . 1 0 ;  

3 - C a r b o x y m e t h y l a m i n o - l H - p y r a r i n o / 2 , 3 - e / - l , 3 , 4 - t h i a d i a z i n e  ( 2 1 ) .  - E t h o x y c a r b o n y l -  

m e e h y l a m i n o p y r a r i n o / 2 , 3 - f l , 3 , 4 - t h i a d i a i e  ( 5 )  ( 2 5 3  mg) i n  a q u e o u s  h y d r o c h l o r i c  

a c i d  ( 1 : 1 , 3  m l )  w a s  l e f t  a t  r o o m  t e m p e r a t u r e  ( 6  h ) .  T h e  p r e c i p i t a t e  was c o l l e c t e d  

b y  f i l t r a t i o n  t o  g i v e  i n  3 4 %  y i e l d ,  mp 2 2 0 - 2 2 2 ~ ~ ,  m l e  2 2 5  (Mi), nmr  (DMSO-d6/TMS) 

6 :  3 . 7 2  ( 8 ,  NHCH2),  7 .65  ( d ) ,  7 . 7 5  ( d )  ( H 6 , H 7 ) ,  J H  ,H = 2 . 2  Hz.  
6  7  

A n a l . C a l c d .  f o r  C7H8N5C104S:  C, 3 1 . 0 5 ;  H, 3 . 3 5 ;  N ,  2 5 . 8 7 .  ~ o u n d  : C, 3 1 . 0 5 ;  H ,  3 . 4 0 ;  

N ,  2 5 . 4 0 .  

3 - C a r b o x y m e t h y l a m i n o - 8 ( 7 H ) - t h i o x o - s - t r i a z o l o l 4 , 3 - a l p y r i n e  ( 2 2 ) .  - a )  3 - E t h o x y -  

c a r b o n y l a m i n o - 1 H - p y r a z i n o / 2 , 3 - e l - 1 , 3 , 4 - t h i a d i a z i n e  ( 5 )  ( 2 5 3  mg)  i n  a q u e o u s  s o l u t i o n  

o f  p o t a s s i u m  h y d r o x i d e  ( 4 % ,  3  m l )  was h e a t e d  u n d e r  r e f l u x  ( 1  h ) .  T h e  s o l u t i o n  was 

a f t e r  c o o l i n g  n e u t r a l i z e d  w i t h  a q u e o u s  h y d r o c h l o r i c  a c i d  ( 1 : l )  a n d  p r e c i p i t a t e w a s  

c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  22 i n  2 1 %  y i e l d ,  r n p > 3 0 o 0 ~  ( f r o m  a  m i x t u r e  o f  DMF, 

m e t h a n o l  a n d  w a t e r ) ,  m/e 2 2 5  (M+), nmr ( O M S O - d 6 / ~ ~ s )  6: 4 . 2 5  ( b r  s ,  N H C H ~ ) ,  - 6 . 5 5  

( b r  s ,  NHCH2),  6 . 6 2  ( d ,  H 6 ) ,  6 . 7 8  ( d ,  H 5 ) ,  1 0 . 2 7  ( b r  s ,  NH) ,  J H  ,H = 5 . 1  H z .  
5 6  
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Anal .  C a l c d .  f o r  C7H7N502S:  C ,  3 7 . 3 2 ;  H, 3 . 1 3 ;  N, 3 1 . 0 9 .  F o u n d :  C ,  3 7 . 5 1 ;  H, 3 . 2 7 ;  

N, 3 1 . 7 3 .  

3 - E t h o x y c a r b o n y l m e t h y l a m i n o - 8 ( 7 H ) - t h i o x o - s - t i a z o l o / 4 , 3 - a / p y r i n e  ( 2 3 ) .  - 

3 - E t h o x y c a r b o n y l m e t h y l a m i n o - l H - p y r a l i n o / 2 , 3 - e l - 1 , 3 , 4 - t h i d i z i n e  ( 5 )  ( 2 5 3  mg) was 

h e a t e d  i n  DMF ( 3  m l )  u n d e r  r e f l u x  ( 1 1  h ) .  T h e  s o l u t i o n  was a l l o w e d  t o  c o o l  a n d  t h e  

p r e c i p i t a t e  was c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  23 i n  43" / , ie ld ,  m p , 3 0 0 ~ ~  ( f r o m  

e t h a n o l ) ,  m/e 2 5 3  ( M + ) ,  nmr  (DMSO-d6/TMS) a : 1 .23  ( t ,  CH2CJ3), 4 . 1 4  ( q ,  CH2CH3) ,  

4 . 1 9  ( t ,  N H E 2 ) ,  6 . 9 0  ( d ,  H 6 ) ,  7 . 6 4  ( b r  s ,  NHCH2),  7 . 6 5  ( d ,  H 5 ) ,  J H  , H  = 5 . 6  Hz, 
5  6 

JCH C H  = 7 . 6  Hz ,  J N H C H 2  = 6 . 1  HZ. 
2  3  

A n a l . C a l c d .  f o r  CgH13N503S:  C ,  3 9 . 9 0 ;  H ,  4 . 7 8 ;  N, 2 5 . 8 5 .  F o u n d :  C ,  3 9 . 6 7 ;  H, 4 . 7 8 ;  

N, 2 5 . 8 5 .  

3 - M e t h y l t h i o - s - t r i a r o l o / 4 , 3 - a l p y r a z i n - 8 ( 7 H j - o  ( 2 4 ) .  - a )  3 - E t h o x y c a r b o n y l m e t h y l -  

a m i n o - 1 H - p y r a z i n o I 2 . 3 - e / - 1 , 3 , 4 - t h i a d i a z i n  (i) ( 2 5 3  mg)  i n  m e t h a n o l ,  s a t u r a t e d  w i t h  

h y d r o g e n  c h l o r i d e  ( 5  m l ) ,  was h e a t e d  u n d e r  r e f l u x  ( 3  h ) .  The p r e c i p i t a t e  was 

c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  24 i n  3 2 % y i e l d d ,  mp 2 7 2 - 2 7 5 ' ~  ( f r o m  e t h a n o l ) ,  m / e  

1 8 2  ( M + ) ,  n m r  (DMSO-d6/TMS) 6 : 2 . 6 9  ( 5 ,  M e ) ,  6 . 8 7  ( d ,  H e ) ,  7 . 2 0  ( d ,  H 5 ) ,  1 2 . 0  ( b r  

s ,  NH) ,  J H  ,H = 5 . 4  H z .  
5  6  

A n a l . C a l c d .  f o r  C6H6N40S: C, 3 9 . 5 5 ;  H, 3 . 3 1 ;  N, 3 0 . 7 4 .  F o u n d :  C ,  3 9 . 3 1 ;  H,  3 . 5 5 ;  

N, 3 0 . 4 6 .  

b )  3-Carbazoylmethylamino-lH-pyrazino/2,3-e/-1,3,4-thiadiazine (E)  ( 2 3 9  mg) i n  

m e t h a n o l  s a t u r a t e d  w i t h  h y d r o g e n  c h l o r i d e  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 1 5  m i n ) .  

T h e  p r e c i p i t a t e  was c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  24 i n  41 $ 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  u n d e r  a ) .  

8 - M e t h o x y - 3 - m e t h y l t h i o - s - t r i a z o l o / 4 , 3 - a l p y r a i n e  ( 2 5 ) .  - 3 - T h i o x o - 2 , 3 - d i h y d r o - s -  

triazolo/4,3-alpyrarin-8(7H)-one (1) ( 1 6 8  mg) i n  DMFDMA ( 1  m l )  was l e f t  a t  r o o m  

t e m p e r a t u r e  ( 1 4  h ) .  T h e  p r e c i p i t a t e  was c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  25 i n  24% 

y i e l d ,  mp 1 6 3 - 1 6 4 ' ~  ( f r o m  e t h a n o l ) ,  m l e  196 ( M + ) ,  nmr ( C D C l 3 / T M S )  6 : 2 . 6 4  ( s ,  W e ) ,  

3 . 7 0  ( s ,  OMe), 7 . 3 7  ( s ,  H5, H 6 ) .  

A n a l . C a l c d .  f o r  C7H8N40S: C, 4 2 . 8 4 ;  H, 4 . 1 0 ;  N ,  2 8 . 5 5 .  F o u n d :  C ,  4 2 . 8 7 ,  H, 4 . 0 8 ;  

N .  2 8 . 4 5 .  



7-Methyl-3-methylthio-s-triazoio/4,3-a/pyrazin-8(7H)-o ( 2 6 ) .  - 3 - M e t h y l t h i o -  

s-triazolo/4,3-alpyralin-8(7H)-one (3) ( 1 8 2  mg)  a n d  DMFDMA ( 1 . 5  m l )  was h e a t e d  

u n d e r  r e f l u x  ( 3 0  m i n i .  T h e  p r e c i p i t a t e  w a s ,  a f t e r  c o o l i n g ,  c o l l e c t e d  b y  f i l t r a -  

t i o n  t o  g i v e  26 i n  2 7 %  y i e l d ,  mp 1 8 5 - 1 8 7 ' ~  ( f r o m  e t h a n o l ) ,  m / e  1 9 6  ( M + ) ,  nmr  

(CDC13/TMS) 6 :  2 .81  ( s ,  SMe) ,  3 . 5 6  ( s ,  NMe),  6 . 6 7  ( d ,  H 6 ) ,  6 . 9 3  ( d ,  H 5 ) ,  

J H 5 , H 6  = 6 . 1  Hz.  

A n a l . C a l c d .  f o r  C7H8N40S: C, 4 2 . 8 4 ;  H, 4 . 1 0 ;  N ,  2 8 . 5 5 .  F o u n d :  C ,  4 2 . 9 5 ;  H ,  4 .15 ;  

N ,  2 8 . 3 6 ,  

We t h a n k  t h e  R e s e a r c h  C o m m u n i t y  o f  S l o v e n i a  f o r  p a r t i a l  f i n a n c i a l  s u p p o r t  o f  

t h i s  i n v e s t i g a t i o n .  
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