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B o i i d a r  K a r e n ,  B r a n k o  S t a n o v n i k  , a n d  Miha T i Z l e r  

O 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  

61000  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  - H y d r o l y s i s  o f  1.2.4-thiadiazolo/2,3-c/pyrimidine d e -  

r i v a t i v e  2 p r o d u c e d  c y a n o a m i n o p y r i m i d i n e  Q, w h i l e  t r e a t m e n t  o f  

1 . 2 . 4 - t h i a d i a z o l o / 2 , 3 - W y r i d a z i n e  5 w i t h  h y d r a z i n e  h y d r a t e  ga -  

v e  t h i o u r e a  d e r i v a t i v e  l .  1.2.4-Thiadiazolo/2,3-a/pyridine 8 and  

1 , 2 , 4 - t h i a d i a z o l o / / 2 , 3 - a / p y r a z i n e  - 9 g a v e  by a l k a l i n e  h y d r o l y s i s  

t h e  c o r r e s p o n d i n g  p y r i d o p y r i m i d i n e  10 and  p t e r i d i n e  fl, r e s p e c t i -  

v e l y .  The  compound 10 was c o n v e r t e d  w i t h  p h e n a c y l  b r o m i d e  i n t o  

1 4  a n d  f u r t h e r  c y c l i z e d  i n  PPA i n t o  pyrido/2,3-d/thiazolo/2,3-Lll -- - 
p y r i m i d i n e  15. P y r a z i n y l t h i o u r e a  d e r i v a t i v e  16 was c y c l i z e d  i n  

a c i d i c  s o l u t i o n  i n t o  t h i a z o l o / 4 , 5 - b / p y r a z i n e  5, w h i c h  was c o n -  

v e r t e d  b y  h y d r o l y s i s  and  d e c a r o x y l a t i o n  i n t o  a m i n o  d e r i v a t i v e  g. 
T h i s  g a v e  w i t h  e t h y l  a c e t o a c e t a t e  pyrazino/2',3':4,5/thiazoIo 

/ 3 , 2 - a l p y r i m i d i n e  3. 1 . 2 . 4 - T h i a d i a z o l o a z i n e s  2 a n d  N - e t h o x y c a r -  

b o n y l - 1 ' - a z i n y l t h i o u r e a s  25 w e r e  t r a n s f o r m e d  w i t h  h y d r o g e n  p e r o -  

x i d e  i n t o  u r e a  d e r i v a t i v e s  2. 

The s y n t h e s i s  a n d  some t r a n s f o r m a t i o n s  o f  1.2,4-thiad'iazolo/2,3-a/alines h a v e  been  

t h e  i n t e r e s t  o f  o u r  p r e v i o u s  i n v e s t i g a t i o n s . ' - 3  We f o u n d  t h a t  f u s e d  1 , 2 , 4 - t h i a d i a -  

z o l e s  a r e  n o t  s t a b l e  compounds. I n  a l k a l i n e  medium t h e  S3-N4 bond  i s  e a s i l y  c l e -  

a v e d  t o  g i v e  v a r i o u s  p r o d u c t s .  2-Ethoxycarbonylimino-1,2,4-thiadiazol0/2,3-~/pyri- 

d i n e  g a v e  1 - ( 2 - p y r i d a y 1 ) t h i o u r e a  and  2 - c y a n o p y r i d i n e , '  w h i l e  i n  t h e  c a s e  o f  P - e t h o x y -  

c a r b o n y l a m i n o - 1 , 2 , 4 - t h i a d i a z o l o / 2 , 3 - _ q / p y r i m i d i n e ,  t h e  p y r i m i d i n e  r i n g  i s  c l e a v e d  t o  

g i v e  3 - a m i n o - e t h o x y c a r b o n y l a m i n o - 1  , 2 , 4 - t h i ' a d i a z o l e . '  A s i m i l a r  r e a c t i o n  h a s  a l s o  

o b s e r v e d  i n  t h e  c a s e  o f  2-ethoxycarbonylimino-s-triazolo/5,1-~/-1,2,4-thiadiazolo- 

/ 2 , 3 - a l p y r a z i n e .  3  

I n  t h i s  p a p e r  we r e p o r t  some new t r a n s f o r m a t i o n s  o f  1,2,4-thiadiazolo/2,3-x/ 

a z i n e s .  The a l k a l i n e  h y d r o l y s i s  o f  7-amino-2-ethaxycarbonylimino-5-methylthio-l,2,4~ 

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

u r e a  (1). g a v e  6 - a m i n o - 4 - c y a n o 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  (A) as t h e  o n l y  p r o d u c t  
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Scheme 1 

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  sodium hydrogen s u l p h i d e  i n t o  N- (6 -amino-2-methy l -  

thiopyrimidinyl-4)thiourea (1). The same compound was a l s o  o b t a i n e d  by a l k a l i n e  

h y d r o l y s i s ,  f o l l o w e d  by d e c a r b o x y l a t i o n ,  o f  1. At tempts  t o  s u b s t i t u t e  c h l o r i n e  i n  

6-chloro-Z-ethoxycarbonylimino-1,2,4-thiadiazolo/2,3-/pyridazine ( 5 )  o r  i n  t h e  

cor respond ing  ~-ethoxycarbonyl-~'-(6-chloropyridarinyl-3)thiourea (5 )  w i t h  hydra-  

z i n e  r e s u l t e d  i n  t h e  f o r m a t i o n  o f  1-(6-chloropyridazinyl-3)thiourea (?). (Scheme 1 ) .  

H y d r o l y s i s  of Z-ethoxycarbonylimino-8-ethoxycarbonyl-l,2,4-thiadiazolo/2,3-~/pyri- 

d i n e  (8) and o f  2-ethoxycarbonylimino-8-benzyloxycarbonyl-l,Z,4-thiadiazolo/Z,3-~/ 

py raz ine  ( 9 )  gave 2-thioxopyrido/2.3-~/pyrimidin-4-one ( and Z - t h i o x o t e t r a h y d r o -  

p t e r i d i n - 4 - o n e  (y), r e s p e c t i v e l y .  The r e a c t i o n  proceeds f i r s t  as a  c leavage o f  t h e  

S3-N4 bond of t h e  fused t h i a d i a z o l e  systems 8 and 9 f o l l o w e d  by c y c l i z a t i o n  of t h e  

r e s u l t i n g  e t h o x y c a r b o n y l t h i o u r e a  d e r i v a t i v e s  12 and 13 w i t h  t h e  e s t e r  group a t  o r t h o  

p o s i t i o n .  The same p roduc t s  were o b t a i n e d  a l s o  by c y c l i z a t i o n  o f  t h e  t h i o u r e a  d e r i -  

va t i ves  12 and 13. The p y r i d o p y r i m i d i n e  d e r i v a t i v e  10 was t r ans fo rmed  w i t h  phenacy l  

bromide i n t o  2 - p h e n a c y l t h i o p y r i d o / 2 , 3 - d / p y r i m i d i n - 4 - 0  - (J?) which  was c ~ c l o d e h y d r a t e d  
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Scheme 3 



i n  PPA t o  g i v e  3-phenylpyrido/2,3-~/thiazolo/3,2-a/pyrimidin-5-one (2). (Scheme 2 ) .  

There i s  n o t  v e r y  much known a b o u t  t h e  t h i a z o l o l 4 . 5 - Y p y r a z i n e  system.  The d e r i v a -  

t i v e s  o f  t h i s  s y s t e m  have been p r e v i o u s l y  p r e p a r e d  by  c y c l i z a t i o n  o f  2 -amino -3 -  

m e r ~ a p t o p y r a z i n e s . ~  We d e s c r i b e  h e r e  two  new approaches  t o  t h i s  sys tem.  N - E t h o x y -  

carbonyl-a'-(pyrazinyl-2)thiourea (16) c y c l i z e d  i n  aqueous h y d r o c h l o r i c  a c i d  i n t o  

2-ethoxycarbonylaminothiazolo/4,5-blpyrazine ( 1 1 ) .  On t h e  o t h e r  hand, 2-amino-3,5-  

d i b r o m o p y r a z i n e  (3) r e a c t e d  w i t h  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 t o  g i v e  t h e  6-bromo 

d e r i v a t i v e  o f  t h e  b i c y c l i c  sys tem 19 w i t h o u t  i s o l a t i o n  o f  t h e  c o r r e s p o n d i n g  t h i o -  

u rea  i n t e r m e d i a t e .  H y d r o l y s i s  o f  t h e  compounds and 19 u n d e r  a l k a l i n e  c o n d i t i o n s  

gave 2-aminothiazolo/4,5-b/pyrazines 20 and 21, r e s p e c t i v e l y .  B r o m i n a t i o n  o f  11 
w i t h  b r o m i n e  i n  a c e t i c  a c i d  i s  t a k i n g  p l a c e  a t  p o s i t i o n  6 t o  g i v e  6-bromo d e r i v a -  

t i v e  1, i d e n t i c a l  w i t h  t h e  compound o b t a i n e d  f rom 9 by  h y d r o l y s i s  and  d e c a r b o x y -  

l a t i o n  o f  e t h o x y c a r b o n y l  g r o u p .  An a t t e m p t  t o  p r e p a r e  2-aminothiazolo/4,5-blpyra- 

z i n e  ( 2 0 )  f rom t h e  c o r r e s p o n d i n g  2 - p y r a z i n y l t h i o u r e a  22 was u n s e c c e s s f u l .  2-Amino-  

t h i a z o l o / 4 , 5 - b l p y r a z i n e  ( 2 0 )  r e a c t e d  w i t h  e t h y l  c y a n o a c e t a t e  i n  PPA t o  g i v e  a  de -  

r i v a t i v e  o f  a  t r i c y c l i c  s y s t e m  7-methylpyrazino/2',3':4,5/thiazolo/3,2-a/pyrimid- - 

9-one (23). (Scheme 3 ) .  

An a t t e m p t  t o  u s e  h y d r o g e n  p e r o x i d e  as  a  r e a g e n t  f o r  c y c l i z a t i o n  o f  N - h e t e r o a r y l -  - 
t h i o u r e a s  i n t o  f u s e d  t h i a d i a z o l o a z i n e s  has been  u n s u c c e s s f u l ,  s i n c e  o n l y  t h e  c o r -  

r e s p o n d i n g  u r e a s  have  been i s o l a t e d .  The r e a c t i o n  p r o c e e d s  mos t  p r o b a b l y  t h r o u g h  

S - o x i d e s  and s u l p h o n e s ,  w h i c h  have been  p r e v i o u s l y  i s o l a t e d  i n  some other  e x a m ~ l e s ? ' ~  

F u r t h e r m o r e ,  when 1 , 2 , 4 - t h i a d i a z o l o a z i n e s  (24) were  t r e a t e d  w i t h  h y d r o g e n  p e r o x i d e  

t h e  c o r r e s p o n d i n g  a z i n y l  u r e a s  26 were  p roduced ,  i d e n t i c a l  w i t h  t h e  compounds ob-  

t a i n e d  b y  t r e a t m e n t  o f  N-ethoxycarbonyl-N'-azinylthioureas 25 w i t h  h y d r o g e n  p e r o -  - 
x i d e .  (Scheme 4 ) .  

Scheme 4 

Het : 
a) pyrazinyl - 2  

b)pyrimidinyl - 2  
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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  on  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 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  a  

PERKIN-ELMER i n s t r u m e n t  RMU-6L, 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, 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, and N  o n  a  PERKIN-ELMER CHN A n a l y s e r  

24OC. 

The  S y n t h e s i s  o f  N - E t h o x y c a r b o n y l - N ' - a z i n y l t h i o u r e a s .  G e n e r a l  M e t h o d .  a  s o l u -  

t i o n  o f  a m i n o a z i n e  ( 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 added  and  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  ( 3 0  m i n ) .  The p r e c i -  

p i t a t e  was, 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 n  a p p r o p r i a t e  s o l v e n t .  

The f o l l o w i n g  compounds w e r e  p r e p a r e d  a c c o r d i n g  t o  t h i s  m e t h o d .  

N - E t h o x y c a r b o n y l - N ' - ( 6 - 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 y l - 4 ) - t h i O u  ( I ) . -  T h i s  compound 

was p r e p a r e d  f r o m  4,6-diamino-2-methylthiopyrimidine i n  8 3 %  y i e l d ,  mp 1 9 3 - 1 9 5 ' ~  

( f r o m  m e t h a n o l ) ,  m/z  287 ( M f ) ,  nmr (OMSO-d6/TMS) 6 :  1.28 ( t ,  0CH2Me), 2 .46 ( s ,  Me),  

4.26 ( q ,  0CH2Me), 7 . 1 3  ( b r  s ,  NH2),  7 .33  ( s ,  H 5 ) .  11.79 ( b r  s ,  NH), 12 .12  ( b r  s, NH), 

JCHZMe = 7.1 Hz. A n a l . C a l c d . f o r  CgH13N502S2: C ,  37.61; H, 4.56; N, 24 .37 .  Found :  

C, 37.55; H, 4 .59;  N, 24 .15 .  

N-Ethoxycarbonyl-N'-(3-benzyloxycarbonylpyrazinyl-2)-thiourea ( 1 3 ) .  T h i s  compound 

0  was p r e p a r e d  f r o m  b e n z y l  2 - a m i n o p y r a z i n e - 3 - c a r b o x y l a t e  i n  78% y i e l d ,  mp 159 -162  C  

( f r o m  m e t h a n o l ) ,  m/z  3 6 0  ( M + ) ,  nmr (DMSO-d6/TMS) 6 :  1 .26  ( t ,  0CH2Me). 4.25 ( q ,  

0CH2Me), 5 .40  ( s ,  CH2), 7 .49  (m, b r  s ,  Ph) ,  8.77 ( s ) ,  8 .88 ( 5 )  (H5,H6) ,  11.94 ( b r  s ,  

NU), J H  ,H = 2 . 4  Hz, J C H Z M e  = 7 .4  Hz. A n a l . C a l c d . f o r  CI6Hl6N4O4S : C ,  53 .32;  H, 
5  6  

4.47; N, 1 5 . 5 4 .  Found:  C, 53.39;  H, 4.42; N, 15.32.  

The f o l l o w i n g  1 . 2 . 4 - t h i a d i a z o l o a z i n e s  were  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 .  2  

7-Amino-2-ethoxycarbonylimino-5-methylthio-1,2,4-thiadiazolo/2,3-c/pyrimidine ( 2 ) .  - 
T h i s  compound was p r e p a r e d  f r o m  1 i n  67% y i e l d ,  mp 2 4 7 - 2 5 0 ' ~  (decamp.) ( f r o m  m e t h a n o l ) ,  

m/Z 285  ( M ~ ) ,  nmr  (DMSO-d6/TMS, 1 2 0 ~ ~ )  6: 1 . 2 6  ( t ,  0CH2Me), 2 .74  ( s ,  Me),  4 .27  ( q ,  

0CH2Me), 6 .19 ( s ,  H8).  7 .25 ( b r  s, NH),  J C H Z M e  = 7.0 Hz. A n a l  . C a l c d . f o r  C9HI1N2O2S2: 

C, 37.87; H  3 .88;  N, 24.54. Found:  C, 37.62; H, 4.10; N, 24 .29.  

8-Benz~lox~carbonyl-2-ethoxycarbonylimino-l,2,4-thiadiazolo/2,3-a/pyrazine ( 9 ) .  - 
T h i s  compound was p r e p a r e d  f rom 13 i n  52% y i e l d ,  rnp 2 2 7 - 2 3 0 ' ~  ( f r o m  m e t h a n o l ) ,  m/z 

258  ( M + ) ,  nmr ( D M S O - d 6 / ~ ~ s ,  1 0 0 ~ ~ )  6: 1.32 ( t ,  OCHZMe), 4 .35  ( q ,  0CH2Me), 5.49 ( s ,  

CH2),  7 .43  (m, P h ) ,  8 .35  ( d ,  H6 ) ,  9 .12  ( d ,  H 5 ) ,  J H  = 4.1 Hz, J C H Z M e  = 7.4 Hz. 
5  6  



A n a l . C a l c d . f o r :  CI6Hl4N4O4S: C. 53.62; H ,  3.93;  N, 15.63.  Found:  C, 53.61;  

H, 3.81; N, 15 .54.  

N-(6-Amino-2-methvlthiopyrimidinyl-4)-thiourea ( 3 ) .  - a )  The  compound - 4 ( 1 8 1  mg) 

was h e a t e d  i n  a n  aqueous  s a t u r a t e d  s o l u t i o n  o f  s o d i u m  h y d r o g e n  s u l p h i d e  ( 3  h ) .  The 

p r e c i p i t a t e  was f i l t e r e d  t o  g i v e  A i n  47 % y i e l d ,  mp 2 0 7 - 2 1 0 ~ ~  ( f r o m  m e t h a n o l ) ,  

m/z 215 (M+) ,  nmr ( D M S O - d 6 / ~ ~ s )  6 :  2.43 ( s ,  Me) ,  5 .92 ( s ,  H ~ ) ,  8.97 ( b r  s, NH, 

10 .41 ( b r  s, NH). A n a l . C a l c d . f o r  C6HgN5S2: C ,  33.47; H, 4.21; N, 32.48.  Found:  

C, 33.70; H, 4.25; N, 32.52. 

b )  The compound 1 ( 2 8 7  mg) i n  aqueous  s o l u t i o n  o f  s o d i u m  h y d r o x i d e  ( 5  %, 5  m l )  

was l e f t  a t  r oom 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  t o  g i v e  3 i n  4  % 

y i e l d .  The 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 ) .  

6 - A m i n o - 4 - c y a n o 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  ( 4 ) .  - The  compound 2 ( 2 8 5  mg) was 

h e a t e d  i n  a n  aqueous  s o l u t i o n  o f  s o d i u m  h y d r o x i d e  ( 5  %, 1 0  m l ,  3  h ) .  The  s o l u t i o n  

was n e u t r a l i z e d  ( 1  M  aqueous  h y d r o c h l o r i c  a c i d )  and  t h e  p r e c i p i t a t e  was f i l t e r e d  

t o  g i v e  4 i n . 2 6  % y i e l d ,  mp 2 5 0 ' ~  (decomp.) ,  m/z 181 (M+),  nmr (DMSO-d6/TMS) 6 :  2 .51 

( s ,  Me), 5.69 ( s ,  H5 ) .  7 . 2 4  ( b r  s, NH).  A n a l . C a l c d . f o r  C6H8N5SC1: C, 33.10;  

H, 3.70; N, 32.17. Found:  C, 32.75; H, 3.32; N, 32 .49 .  

2  N - ( 6 - C h l o r o p y r i d a z i n y l - 3 k t h i o u r e a  ( 7 ) .  - a )  To a  s o l u t i o n  o f  2 ( 2 3 0  mg) i n  e t h a n o l  

( 5  m l )  h y d r a z i n e  h y d r a t e  ( 8 0  I ,  2  m l )  was added  and  t h e  m i x t u r e  was l e f t  a t  room 

t e m p e r a t u r e  ( 1 2  h ) .  The  p r e c i p i t a t e  was f i l t e r e d  t o  g i v e  L i n  33 % y i e l d ,  mp 223- 

2 2 6 ' ~  ( f r o m  m e t h a n o l ) ,  m/z 1 8 8  ( M + ) ,  nmr  (DMSO-d6/TMS) 6 :  7 .06  ( d ,  H5 ) ,  7 . 3 4  ( d ,  H4 ) .  

8 .58 ( b r  s ,  NH), 9 .26 ( b r  s ,  NH2),  J H  ,H = 9.0 Hz. A n a l . C a l c d . f o r  C5H5N4SC1: 
4  5  

C, 31.83; H, 2 .67;  N, 29.70. Found:  C, 31.79; H, 3.05; N, 29.78.  

2  b )  A  m i x t u r e  o f  5 ( 2 6 0  mg) a n d  h y d r a z i n e  h y d r a t e  ( 8 0  %, 2  m l )  i n  e t h a n o l  ( 1 0  m l )  

was l e f t  a t  room t e m p e r a t u r e  ( 5  h ) .  The  p r e c i p i t a t e  was f i l t e r e d  t o  g i v e  L i n  36 % 

y i e l d .  The  i r  s p e c t r u m  o f  i t  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 ) .  

2  2-ThiOxo-2,3-dihydropyrido/2,3-dlpyrimidin-4(lH)-one ( 1 0 ) .  - A  s o l u t i o n  o f  8 ( 2 9 5  mg) 

i n  aqueous s o d i u m  h y d r o x i d e  ( 5  I ,  3  m l )  was h e a t e d  u n d e r  r e f l u x  ( 1  h ) .  The  m i x t u r e  

was n e u t r a l i z e d  w i t h  h y d r o c h l o r i c  a c i d  ( 1  M), and  t h e  p r e c i p i t a t e  was f i l t e r e d  t o  

g i v e  10 i n  61 % y i e l d ,  m p > 3 0 0 ° ~ ,  i r  s p e c t r u m  o f  w h i c h  was i d e n t i c a l  w i t h  t h a t  o f  a n  

a u t h e n t i c  samp le .  9  

4-0xo-2-~hioxo-l,2,3,4-tetrahvdrooteridine ( 1 1 ) .  - A  s o l u t i o n  o f  1J ( 7 2 0  mg) and  so -  

d i u m  e t h o x i d e ,  p r e p a r e d  f r o m  s o d i u m  ( 4 6  mg) i n  e t h a n o l  ( 1 0  m l ) ,  was h e a t e d  u n d e r  
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r e f l u x  ( 3 0  m i n ) .  The s o l v e n t  was e v a p o r a t e d  i n  vacuo, w a t e r  ( 5  m l )  was added  t o  

t h e  r e s i d u e  a n d  n e u t r a l i z e d  w i t h  h y d r o c h l o r i c  a c i d  t o  g i v e  11 i n  4 8  % y i e l d ,  

m p > 3 0 0 ~ ~ ,  1  it.' r n p > 3 0 0 ~ ~ .  

2-phenacylthiopyrido/2,3-d/pyrimidin-4(3H)-one ( 1 4 ) .  A  m i x t u r e  o f  L O  ( 1 7 9  mg) and  

p h e n a c y l  b r o m i d e  ( 2 1 1  mg) i n  s o l u t i o n  o f  s o d i u m  m e t h o x i d e ,  p r e p a r e d  f r o m  s o d i u m  

( 2 3  mg) i n  m e t h a n o l  ( 1 0  m l ) ,  was l e f t  a t  r oom t e m p e r a t u r e  ( 3  h ) .  The p r e c i p i t a t e  

was f i l t e r e d  t o  g i v e  - 1 4  i n  42 % y i e l d ,  mp 219-221°c,  m/z 297 ( M + ) ,  nmr ( D M S O - d 6 / ~ ~ s )  

6 :  4 .96 (s,CH2),  7 .36  (dd ,  H6) ,  7 .59  (m, 3H, Ph ) ,  8 .06 (m, 2H, P h ) ,  8 .39  ( d d ,  H5) .  

12.95 ( b r  s, NH), J H  ,H = 7.6 Hz, J H  ,H = 4 .6  Hz, J H  = 1.5 Hz. A n a l . C a l c d . f o r  
5  6  6  7  5 '  7  

Cl5HI1N3O2S : C, 60.59;  H, 3.72; N, 14.13. Found :  C.  60.65; N, 3 .85;  N, 14 .19 .  

3-Phenylpyrido/2,3-d/thiazolo/2,3-a/pyrimidin-5-one ( 1 5 ) .  - The compound 1 4  ( 2 9 7  mg) 

was h e a t e d  i n  PPA (1 .5  g, 1 0 0 ~ ~ .  4  h ) .  The m i x t u r e  was, a f t e r  c o o l i n g ,  d i l u t e d  w i t h  

w a t e r  ( 6  m l )  a n d  n e u t r a l i z e d  w i t h  s o l i d  s o d i u m  hyd rogen  c a r b o n a t e .  The p r e c i p i t a t e  

was f i l t e r e d  a n d  p u r i f i e d  b y  s u b l i m a t i o n  ( 2 3 5 ' ~ .  1 t o r r )  t o  g i v e  1 5  i n  33 % y i e l d ,  

mp 3 0 7 - 3 1 4 ~ ~ ,  m/z  279 ( M + ) ,  nmr ( D M S O - d 6 / ~ ~ s ,  35Oc) 6 :  7.04 ( s ,  H ~ ) ,  7 .29 ( d d ,  H ~ ) ,  

7 .35  (m, Ph) ,  8 .39  ( d d ,  H6) ,  8.83 (dd ,  Ha) ,  J H  ,H = 4 ' 6  Hz, J H  ,H  = 7 .6  Hz, 
7  8  6  7  

JH6,H8 = 1 .5  Hz. A n a l .  C a l c d .  f o r  C15H9N3CS: C, 64.50; H, 3 .24;  N, 15 .04 .  ~ o u n d :  

C ,  64.79; H, 3 .42;  N, 14.92. 

2  2-Ethoxycarbonylaminothialolo/4,5-blpyrazin (171.  - The  compound 16 ( 2 0 0  mg) was 

h e a t e d  i n  h y d r o c h l o r i c  a c i d  ( 2 0 % .  6  m l ,  2 h ) .  The p r e c i p i t a t e  was f i l t e r e d  t o  g i v e  

17 i n  58 % y i e l d ,  m p > 3 0 0 ° ~  ( f r o m  a m i x t u r e  o f  DMF and w a t e r ) ,  m/z 224 (M'), nmr - 
(DMSO-d6/TMS, 1 0 0 ~ ~ )  6 :  1 .29  ( t ,  0CH2Me), 4.24 ( q ,  0CH2Me), 8 .26  ( d ) ,  8 .43  ( d ) ,  

(H5.H6) .  JH  ,H = 2.6 Hz. .ICHzMe = 7.0 Hz. A n a l . C a l c d . f o r  C8H8N402S: C ,  42 .85;  
5  6  

H, 3 .59;  N, 24.98. Found:  C, 42.70; H, 3.72; N, 25.14. 

6-Bromo-2-ethoxvcarbonvlaminothiazol0/4,5-b/~vrazine ( 1 9 ) .  - A m i x t u r e  o f 1 8  ( 2 5 3  mg) 

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  ( 2  m l )  was h e a t e d  ( 1 0  m i n ,  1 0 0 ~ ~ ) .  M e t h a n o l  ( 5  m l )  

was added  a n d  t h e  s o l u t i o n  was h e a t e d  u n d e r  r e f l u x  ( 3 0  m i n ) .  The p r e c i p i t a t e  was, 

a f t e r  c o o l i n g ,  f i l t e r e d  t o  g i v e  19 i n  41  % y i e l d ,  np 2 5 2 - 2 5 4 ' ~  ( f r o m  a m i x t u r e  o f  

DMF and  w a t e r ) ,  m/z 302 (M f ) ,  nmr (DMSO-d6/TMS) 6 :  1.30 ( t ,  0CH2Me), 4 .25 (q .  0CH2Me), 

8.71 ( 5 ,  H 5 ) ,  JCHZMe = 7.1 HZ. A n a l . C a l c d . f o r  C8H7BrN402: C, 31.69; H, 2 .32 ;  N.18.48. 

Found:  C, 31,50; H, 2.63; N. 18 .94 .  

2-Aminothiazolo/4,5-bfpyrazine ( 2 0 ) .  - The compound - 1 7  ( 2 0 0  mg) was h e a t e d  i n  a n  

aqueous  s o l u t i o n  o f  s o d i u m  h y d r o x i d e  ( 5 0  %. 6  ml ,  5  h ) .  The s o l u t i o n  was n e u t r a l i z e d  

w i t h  h y d r o c h l o r i c  a c i d  ( 1 : l )  a n d  t h e  p r e c i p i t a t e  was f i l t e r e d  t o  g i v e  1 0  i n  54 % 



y i e l d ,  mp 2 0 3 ' ~  (decomp. )  ( f r o m  m e t h a n o l ) .  m1Z 152  ( M ~ ) ,  nmr (DMSO-d6)6: 8 .08 ( d ) ,  

8 .30  ( d ) ,  (H5.  H6) .  8.49 ( b r  s, NH2) .  JH5 ,H6  = 2 .7  Hz. A n a l . C a l c d . f o r  C5H4N4S: 

C, 39.46; H, 2.64; N, 36.81.  Found :  C ,  39.12; H, 2.83; N, 37.03. 

2-Amino-6-bromothiazolo/4,5-blpyrazine ( 2 1 ) .  - a )  The compound - 19 ( 1 3 5  mg) was 

h e a t e d  i n  aqueous  s o l u t i o n  o f  s o d i u m  h y d r o x i d e  ( 1 0  %, 5  m1,5 h ) .  The m i x t u r e  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  h y d r o c h l o r i c  a c i d  ( 1  M) and  t h e  p r e c i p i t a t e  was 

f i l t e r e d  t o  g i v e  21 i n  71 % y i e l d ,  mp 2 8 4 - 2 8 6 ' ~  ( f r o m  e t h a n o l ) ,  m l z  231 (M+) ,  nmr 

(DMSO-d6/TMS) 6 :  8.27 ( s ,  H 5 ) .  8 .57  ( b r  s, N H 2 )  A n a l . C a l c d . f o r  C5H3BrN4S: C.25.98; 

H, 1.30; N,  24.24. Found:  C ,  26 .26;  H, 1.30; N, 24.17.  

b )  To a  s o l u t i o n  o f  20 ( 8 0  mg) i n  g l a c i a l  a c e t i c  a c i d  ( 2  m l )  b r o m i n e  ( 8 0  mg) i n  

g l a c i a l  a c e t i c  a c i d  ( 1  m l )  a n d  s o d i u m  a c e t a t e  ( 1 8 0  mg) we re  a d d e d  a n d  t h e  s u s p e n -  

s i o n  was l e f t  a t  r oom t e m p e r a t u r e  ( 2 h ) .  W a t e r  ( 5  m l )  was added  and  t h e  m i x t u r e  was 

n e u t r a l i z e d  w i t h  ammonium h y d r o x i d e  ( 2 8  % aqueous s o l u t i o n ) .  The p r e c i p i t a t e  was 

f i l t e r e d  t o  g i v e  21 i n  15 % y i e l d .  The 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 ) .  

2  N - ( P y r a z i n y l - 2 ) t h i o u r e a  ( 2 2 ) .  - The compound 1 6  ( 2 2 6  mg) was h e a t e d  u n d e r  r e f l u x  

i n  an aqueous s o l u t i o n  o f  s o d i u m  h y d r o x i d e  ( 1  M, 3  m l ,  3h ) .  The p r e c i p i t a t e  was, 

a f t e r  c o o l i n g ,  f i l t e r e d  t o  g i v e  22 i n  49 % y i e l d ,  mp 2 3 6 - 2 3 8 ' ~  ( f r o m  m e t h a n o l ) ,  - 

m l z  154 (M'). A n a l . C a l c d . f o r  C5H6N4S: C, 38 .95 ;  H, 3 .92;  N, 36 .34 .  Found :  C ,  39 .12;  

H, 3.75; N, 36.15.  

7-Methylpyrazino/2',3':4,5/thiazolo/3,2-alp,rimidin-9-one ( 2 3 ) .  - A  m i x t u r e  o f  2 
( 1 5 2  mg) a n d  e t h y l  a c e t o a c e t a t e  ( 1 6 0  mg) was h e a t e d  ( 8 5 ' ~ , 3  h )  i n  PPA ( 5  g ) .  A f t e r  

c o o l i n g ,  w a t e r  ( 5  m l )  was added and  t h e  s o l u t i o n  was n e u t r a l i z e d  w i t h  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 .  The r e s u l t i n g  m i x t u r e  was 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 ,  

20 m l  each  t i m e )  a n d  t h e  comb ined  e x t r a c t s  w e r e  d r i e d  o v e r  a n h y d r o u s  s o d i u m  s u l p h a -  

t e .  The 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  gave  3 i n  35 % y i e l d ,  mp 2 8 0 - 2 8 1 ' ~  

( f r o m  e t h a n o l ) ,  m l z  218  ( M + ) ,  nmr (DMSO-d6/TMS, 1 0 0 ~ ~ )  6:  2,27 ( s ,  Me).  6.20 ( s ,  Ha),  

8.59 ( s ,  H2,H3). A n a l . C a l c d . f o r  CgH6N40S: C, 49.53; H, 2.77; N, 25.67. Found :  

C ,  49.73; H, 2.55; N, 25 .96 .  

Genera l  M e t h o d  f o r  t h e  C o n v e r s i o n  o f  1 , 2 , 4 - T h i a d i a z o l o a z i n e s  i n t o  N - H e t e r o a r y l u r e a s .  

To a  s o l u t i o n  o f  1 . 2 . 4 - t h i a d i a z o l o a z i n e  (0 .001  m o l e )  i n  g l a c i a l  a c e t i c  a c i d  ( 2  m l )  

a  s o l u t i o n  o f  h y d r o g e n  p e r o x i d e  ( 3 0  %, 2 m l )  i n  g l a c i a l  a c e t i c  a c i d  ( 3  m l )  was 

added. The m i x t u r e  was s t i r r e d  a t  r oom t e m p e r a t u r e  ( 3 0  m i n ) ,  w a t e r  ( 5  m l )  was added  

a n d  t h e  s o l u t i o n  n e u t r a l i z e d  w i t h  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 .  The  m i x t u r e  was 
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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 ,  20 ml e a c h  t i m e )  and  t h e  c o m b i n e d  e x t r a c t s  

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

t h e  c o r r e s p o n d i n g  u r e a  d e r i v a t i v e .  The  f o l l o w i n g  compounds w e r e  p r e p a r e d  a c c o r d i n g  

t o  t h i s  p r o c e d u r e .  

N - E t h o x y c a r b o n y l - N ' - ( p y r a z i n y l - 2 ) - u r e a  ( 2 6 a I . -  T h i s  compound was p r e p a r e d  f r o m  2 -  

2 .  ethoxycarbonylimino-1,2,4-thiadiazolo/2,3-a/pyrazine - 24a i n  47 % y i e l d ,  mp 207 -  

2 0 9 ' ~  ( f r o m  e t h a n o l ) ,  m l z  210 (M+) .  A n a l . C a l c d . f o r  C8HI0N4O3: C, 54.71;  H,  4.79; 

N, 26.65. F o u n d :  C ,  54 .67;  H, 4.83; N, 26 .50  

N - E t h o x y c a r b o n y l - N ' - ( p y r i m i d i n y l - 2 ) - u r e a  ( 2 6 b ) . -  T h i s  compound was p r e p a r e d  f r o m  

2-ethoxycarbonylimino-1,2,4-thiadiazolo/2,3-a/pyrimidine - 24b1 i n  63 X y i e l d ,  mp 

1 9 8 - 2 0 0 ~ ~  ( f r o m  e t h a n o l ) ,  m/z 210 ( M + ) .  A n a l . C a l c d . f o r  C8Hl0N4O3: C, 45.71; H, 

4.79; N, 26.65. Found:  C, 45.84;  H, 4.51; N, 26.69. 

An a n a l o g o u s  p r o c e d u r e  was u s e d  f o r  t h e  c o n v e r s i o n  o f  N - e t h o x y c a r b o n y l - N ' - a z i n y l -  

t h i o u r e a s  - 25 w i t h  h y d r o g e n  p e r o x i d e  i n t o  t h e  c o r r e s p o n d i n g  u r e a  d e r i v a t i v e s  26 i n  

e s s e n t i a l l y  t h e  same y i e l d s .  
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