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A b s t r a c t  - 4-Hydrazino-5-ni t ropyr imidine and i t s  6-methoxy d e r i v a t i v e  

were condensed under h e a t i n g  w i t h  e t h y l  o r tho fo rmate  t o  a f f o r d  t h e  t i t l e  

compounds th rough  t h e  in te rmed iacy  o f  an i m i n o  e t h e r .  I n  b o t h  cases t h e  

f i r s t  formed 1,2.4-triarolo[4,3-slpyrimidines were n o t  i s o l a t e d  and 

d i r e c t l y  conver ted  t a  t h e i r  [1.5-A isomer by a D imro th  rearrangement. 

P rev ious  work o f  our group on new h e t e r o c y c l i c  has o u t l i n e d  t h e  i n t e r e s t  o f  such 

compounds i n  b o t h  fundamental5-' and pharmacologica l  chemist ry . '  The analogy w i t h  t h e  pu r ine  

r i n g  which i s  shown by f u s e d  h e t e r o c y c l e s  w i t h  a br idgehead n i t r o g e n  atom l e d  us t o  synthesize 

same analogues o f  C-nucleosides d e r i v e d  from 8-hydroxy-l,Z,4-triazoio[l.5-~- and [4,3-:]- 

 pyrimidine^.^ These compounds a r e  r e l a t e d  t o  t h e  i n o s i n e  s t r u c t u r e  by m o d i f i c a t i o n  of the 

p o s i t i o n  of N-atoms. Since 2- 8 -D-ribofuranosyl-8-nitro-l.2,4-triazolo[1,5-~]pyridine has shown 

some c y t o t o x i c  and a n t i v i r a l  p roper t i es ,10  we have f u r t h e r m o r e  p lanned t h e  s y n t h e s i s  o f  a 

p y r i m i d i n e  analogue o f  t h i s  compound. The p resen t  r e p o r t  i s  concerned w i t h  t h e  s y n t h e s i s  of the 

h e t e r o c y c l i c  mo ie ty  o f  t h i s  analogue, *, 8-nitro-1,2,4-triazolo[1,5-~pyrimidine (1) and i t s  

7-methoxy d e r i v a t i v e  11). 

S ince t r i a m l a p y r i m i d i n e s  can be c o n v e n i e n t l y  prepared by condensat ion of h y d r a r i m p y r i m i d i n e s  

w i t h  o r thoes te rs , l l  4-hydrazino-5-ni t ropyr imid ine (4) and i t s  6-methoxy d e r i v a t i v e  (3) appeared 

t o  be t h e  p romis ing  s t a r t i n g  m a t e r i a l s  f a r  t h e  planned s y n t h e s i s .  These compounds were prepared 

12-16 
accord ing  t o  known procedures which a r e  summarized in t h e  f o l l o w i n g  Scheme. 



As i t  was reported i n  our preceding  publication^.^'^ the  condensation o f  

5-alkoxy-4-hydrazinopyrimidines wi th  or thoesters afforded genera l ly  i n  good y i e l ds  the  

corresponding t r i azo lopy r im id ines .  The l a t t e r  campounds belong e i t h e r  t o  the  [1.5-z] o r  the  

C4.3-5] ser ies ,  depending no t  on ly  on the temperature and the  du ra t i on  of t he  reac t ion ,  bu t  also 

on the nature of the  a l koxy l  group and the  or thoester  used i n  the  synthesis. Concerning t he  

condensation of  4 -hydrar ioo-5 -n i t ropyr im id ine  w i t h  e t h y l  orthoformate, heat ing  a t  10O0C ( a  

temperature which was h igh  enough t o  cause the expected c y c l i z a t i o n  i n  the  above cases) r esu l t ed  

on ly  i n  the  i s o l a t i o n  o f  the  intermediate imino ether 5. Although intermediates o f  t h i s  type 

have been repor ted  in other cases.17 we could no t  i s o l a t e  them dur ing  the course of our previous 

synthesis o f  8 - a l k o x y t r i a z a l o p y r i m i d i n e s  performed a t  t h i s  temperature. This d i f fe rence may be 

explained i n  terms of e lectron-wi thdrawing e f f ec t  of the  n i t r o  group which reduces t he  

n u c l e o p h i l i c i t y  o f  the  N-3 atom, t o  a l a rge  ex ten t ,  the  c y c i i r a t i o n  being prevented a t  100°C. 

Heating a t  150°C o f  the  intermediate was necessary t a  achieve i t s  c y l i z a t i a n  which l e d  t o  

8-nitro-l,2,4-triazolo[1,5-~pyrimidine (1). The i n i t i a l l y  formed 4 3  isomer could no t  be 

i so la ted  and obviously i t  underwent a Dirnroth rearrangement t o  the f i n a l  compound L i n  the  usual 

way of these ser ies .  
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I n  t h e  same manner 4-hydrazino-6-methoxy-5-nitropyrimidine l e d  t o  7-methoxy-8-nitro-l,2.4- 

t r i a z a l o [ 1 , 5 - d p y r i m i d i n e  (Z )  when i t  was heated a t  150°C i n  an excess of e t h y l  or thofarmate.  

A l l  the  p roduc ts  showed t h e  expected s p e c t r a l  p r o p e r t i e s  i n  uv ,  i r  and nmr s t u d i e s  ; t h e i r  

s t r u c t u r e s  were c l e a r l y  e s t a b l i s h e d  as f a l l o w s .  

I n  uv, t h e  c o n j u g a t i o n  of t h e  " - e l e c t r o n s  of h e t e r o c y c l e  w i t h  t h e  NO2 chrornophore caused 

bathochromic s h i f t s  o f  t h e  8-band and we observed a maximum a t  335 nrn ( c  = 13290) f o r  1 and a t  

1  
340 nrn ( i =  14990) f o r  1. I n  H nmr, t h e  s t r u c t u r e  o f  i n t e r m e d i a t e  N-(ethoxymethy1ene)-N'-(5- 

nitro-4-pyrimidiny1)hydrazine (2) was conf i rmed by t h e  s i g n a l s  a t  1.43 ppm and 4.43 ppm ( I  = 7 

Hz) a t t r i b u t e d  r e s p e c t i v e l y  t o  t h e  CH t r i p l e t  and CH2 q u a r t e t .  The e t h y l e n i c  p r o t o n  gave a 3 

s i g n a l  a t  7.21 ppm as a s i n g l e t .  The o ther  p ro tons  appeared i n  t h e  8.8-9.2 ppm reg ion .  

I n  c y c l i s e d  compounds (1. Z ) ,  comparison w i t h  t h e  descr ibed  spec t ra  of t h e  fundamental 

he te rocyc le  showed t h a t  t h e  p r o t o n  H-2 s u f f e r e d  t h e  d e s h i e l d i n g  e f f e c t  by t h e  n i t r o  group (n6 = 

tO.29 ppm and 0.05 ppm r e s p e c t i v e l y ) .  I n  t h i s  l a t t e r  case, we n o t i c e d  t h e  s h i e l d i n g  e f f e c t  by 

methoxy group. 

These e f f e c t s  were observed e q u a l l y  f o r  H-5 ( A 6  = 0.44 and 0.18 ppm) and H-7 ( A & =  1  ppm) 

r e s p e c t i v e l y  f o r  1 and 2. 



I n  conc lus ion ,  t h i s  work p r e s e n t s  a f i r s t  s y n t h e t i c  approach la d e s i r e d  2- B -D- r i bo fu ranosy l -8 -  

n i t r o - ?  , 2 , 4 - t r i a z o l o  ,5-s ]pyr imid ine.  

EXPERIMENTAL SECTION : 

E lemen ta l  analyses w e r e  per formed by  t h e  c e n t r a l  s e r v i c e  o f  CNRS ; a l l  m e l t i n g  and b a i l i n g  

p o i n t s  are  uncor rec ted .  I n f r a r e d  ( i r )  s p e c t r a  were reco rded  an a Perk in-Elmer  spect rophatameter  

1  1420. H  Nmr spec t ra  were o b t a i n e d  f r o m  a UP60 o r  WPBO Bruker  spec t romete r .  Chemical s h i f t s  are 

r e p o r t e d  i n  p a r t s  pe r  m i l l i o n  ( a )  d o w n f i e l d  from t e t r a m e t h y l s i l a n e  used a s  i n t e r n a l  s tandard  i n  

hexadeuter ioacetane and h e x a d e ~ t e r i o d i m e t h ~ l  s u l f o x i d e .  Mass s p e c t r a  were  t aken  an a R-10-10 

R i b e r  spect rometer  under 70 e v .  

7 - M e t h o x y - 8 - n i t r o - l , 2 , 4 - t r i a ~ o l o & ~ ~ r i m i d i n e  ( 2 )  : A  s o l u t i o n  o f  4-hydrazino-6- 

r n e t h o ~ y - 5 - p y r i m i d i n e ~ ~  ( 0 . 4  9 ,  2.16 mmol) i n  4  r n l  (30 m m a l )  o f  e t h y l  o r t h o f o r m a t e  was heated 

w i t h  s t i r r i n g  t o  l l O D C  f a r  2  h  t h e n  t o  140PC f o r  1  h .  A f t e r  c o o l i n g ,  t h e  r e s u l t i n g  orange s o l i d  

was c o l l e c t e d  by  f i l t r a t i o n  y i e l d i n g  0.29 o f  2 (50 %) : mp 169-17loC (e thano l l hexane .  111)  ; uv 

4  1 
( e t h a n o l ,  10- M) hmax  nm ( E ) ; 340 (14940) ; H  nmr ( d i m e t h y l  su l fox ide -d6 )  a  ppm : 4.20 ( 5 ,  

3H, CH ) ,  8.71 ( 5 ,  l H ,  H-2) ,  9 .98 ( s ,  l H ,  H-5) ; mass spectrum m/z ( r e l a t i v e  abandance) : 195 
3  

(M", 100 % ) ,  196 (Mt'+l ,  9.0 % ) ,  165 (51.9 %) .  Anal. Ca lcd  f o r  C  H  N  0  . C ,  36.92 ; H. 2.58 : 
6 5 5 3 '  

N, 35.89. Found : C ,  37.3 ; H. 2.48 ; N, 35.18. 

N-(Ethoxymethylene)-N'-(5-nitra-4-pyrimidinylhydrzine ( 5 )  : A s o l u t i o n  o f  4-hydraz ino-  

5 - n i t r o p y r i m i d i n e  (0.5 g ,  3.23 mrnal) i n  1 .5  m i  (11.5 rnmol) o f  e t h y l  o r tho fo rmate  was heated w i t h  

s t i r r i n g  t o  100DC f o r  2  h. The r e a c t i o n  m i x t u r e  was coo led  t o  -ZODC. A f t e r  f i l t r a t i o n  and 

r e c r i s t a l l i z a t i o n  ( e t h a n o l ) ,  an orange s o l i d  was o b t a i n e d  (0.27 9. 40 %) : mp 149-151°C ; i r  

1 ( K B r )  .cK1:  3350 (NH) ; H  nmr (acetone-d6) a ppm : 1.43 ( t ,  J=7Hz, 3H, CH3), 4.43 (q ,  J=7Hz, 

2H, CH2), 7.21 (s, l H ,  CH p r o t o n ) ,  8.79 ( s ,  l H ,  H-61, 9.22 ( 5 ,  l H ,  H-2) : mass spectrum m/z 

( r e l a t i v e  abandance) : 211 (Mt', 31.7 % ) ,  212 ( ~ + . + l ,  9 .5  %) ,  166 (100 % ) .  Anal. Calcd f o r  

C7H9N503 : C, 39.81 ; H, 4.29; N, 33.31. Found : C, 39.62: H, 4.26 ; N, 33.26. 

8 - N i t r o - 1 , 2 , 4 - t r i a r o l a  1 1 . 5 4  p y r i m i d i n e  ( 1 )  : A  s o l u t i o n  o f  4 -hydraz ino-5 -n i t ropy r im id ine  

(0.2 g, 1.29 mrnol) i n  1 .5  m l  (11.5 mmol) o f  e t h y l  o r t h o f a r m a t e  was heated a t  100aC f o r  2  h  t h e n  

a t  150°C f a r  ano the r  2  h. A f t e r  c o a l i n g ,  t h e  r e a c t i o n  m i x t u r e  was f i l t e r e d  i n  o r d e r  t o  e l i m i n a t e  
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t a r s  ; a d d i t i o n  of hexane caused the  p r e c i p i t a t i o n  of the  product 1. Af te r  f i l t r a t i o n  and 

r e c r i s t a l l i z a t i o n  (e thano l ) ,  a s o l i d  was obtained (0.064 g. 30 %) : rnp 135'C (decamp.); uv 

(ethanol ,  IO-~M) hmaX nm ( E  ) :  355 (13290) ; 'H nmr (d imethyl  sul fox ide-d6) 6 ppm : 8.96 ( 5 ,  

lH ,  H-2), 9.30 (s, lH ,  H-7), 10.24 ( s ,  lH ,  H-5) ; mass spectrum m/r ( r e l a t i v e  abandance) : 165 

(Mf., 100 % ) ,  166 (Nt '+ l ,  11.9 %) ,  135 (14.9 %) .  K C a l c d  f o r  C5H3N502: C. 36.37 ; H, 1.83 ; 

N. 42.42. Found : C. 36.32 ; H. 1.82 ; N. 42.45. 
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