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ABSTRACT Diazo coupling r e a c t i o n s  of  minopyr imidines  can r e s u l t  i n  t h e  formation 

of  diazoamino compounds, arylhydrazones of pyrimidine-4-aldehydes by a t t a c k  a t  a 

methyl group o r  5 - subs t i t u t i on  depending on t h e  py r imidme ,  the  cond i t i ons  and t h e  

reagent .  Unless precaut ions  are t&en  to remove excess n i t r o u s  ac id  

deamination can a l s o  occur.  1n the  case of mercaptopyrimidines a r y l a t i o n  of t h e  

mercapto group i s  t h e  favoured r eac t i on  i n  many cases. 

~ i a z o  coupling reactions of pyr imidines  have been used f r e q u e n t l y  i n  o r d e r  t o  

i n t roduce  a 5-amino s u b s t i t u e n t  i n t o  t he  r i ng .  The 5-pos i t ion  i s  t h a t  which i s  most l i k e l y  t o  

be a t t a cked  by e l e c t r o p h i l i c  r eagen t s  a l though the  presence  of a t  l e a s t  one e l ec t ron - r e l ea s ing  

group such as NH2 or OH, p r e f e r a b l y  i n  t h e  2-pos i t ion ,  i s  r equ i r ed  f o r  the r e a c t i o n  t o  be 

successfu1.1*2  he r e a c t i o n  i s  v e q  u s e f u l  s i n c e  t h e  i n t r o d u c t i o n  of t h e  aryla;o group and i t s  

subsequent reduct ion  to g ive  t h e  5-aminopyrimidine can be c a r r i e d  o u t  under "cry mild cond i t i ons .  

4.5-Diaminapyrimidines are va luable  as i n t e rmed ia t e s  i n  the  s y n t h e s i s  of  pu r ine s  and p t e r i d i n e s  

mmy of which have u s e f u l  b i o l o g i c a l  a c t i v i t i e s .  Some 5-arylazopyrimidines have i n t e r e s t i n g  

pharmacological  a c t i v i t y  themselves ( f o r  example see  refs. 3 and 4 ) .  

However the r e a c t i o n  is n o t  as widely applicable as might be supposed. It has been 

found t h a t  some methylpyrimidines undergo r e a c t i o n  a t  t h e  methyl s u b s t i t u e n t 5  w h i l s t  4-hydroxy- 

2-mercaptopyrimidine and t h e  6-methyl analogue have been r epo r t ed  t o  undergo r e a c t i o n  a t  t h e  

su lphu r  atom t o  g ive  a ry l t h iopy r imid ines .    ow ever. t he se  l a s t  two compounds have been 

r epo r t ed  by another group of  workers t o  undergo 5 -pos i t i on  s u b s t i t u t i o n .  
7 

we have begun an ex t ens ive  i n v e s t i g a t i o n  of t h e  d iazo  coupling r e a c t i o n s  of 

pyr imidines  and t h i s  p r e l i m i n a r i  communication r e p o r t s  our i n i t i a l  f i nd ings .  

m e  add i t i on  of d i a z o t i s e d  4-chloroani l ine  t o  aqueous a c e t i c  a c i d  s o l u t i o n s  of t h e  

amino-methylpyrimidines l a ,  b ,  c and 3a have given the corresponding diazoamino compounds 

Za, b ,  c and 3b in good y i e l d .  when d i a z o t i s e d  4 - n i t r o a n i l i n e  was added t o  aqueous 



h,drochlor ic  a c i d  s o l u t i o n s  of l a  and Lb a t t a c k  occurred  a t  t h e  4-methyl group t o  g i v e  t h e  

4-nitraphenylhydrazanes 4a and 4b. However 4-mino-2.6-dimethylpyrimidine aga in  gave a d iazo-  

amino compound 3c.  

l ( a )  R'=R~=B, R = M ~  2 3 ( a l  Z=NH2 

( b )  R ' = H ,  R = R ~ = M ~  (hi Z = N H N ~ C ~ I I ~ C I  

(c1 R=OH, R ' = R ~ = M ~  ( C I  Z = N H N Z C ~ H I N O ~  

2-mino-4-hydrory-6-methylpyrimidine coupled wi th  d i a z o t i s e d  4 - ch lo roan i l i ne  t o  g i v e  

the 5-ary lazo  product  5 which we have a l s o  ob t a ined  from a t tempted  coupl ing  r e a c t i o n s  of 2-amino- 

4-chloro-6-methylpyrimidine w i thou t  i s o l a t i n g  t he  cor responding  4-chlora-5-coupled product .  We 

have noted  the l o s s  of a &halogen from pyr imidines  under n i t r o s a t i o n  cond i t i ons  i n  ano the r  

s t udy  (D.T. Hurs t ,  unpublished work1 . 

I n  o u r  s t u d l e s  so f a r  w e  have n o t  been a b l e  t o  conf i rm the r e a c t i o n  of 2-amino-4- 

m e t h y l - 6 - p h e n y l ~ y ~ i r n i d i n e  w i th  d i a z o t i s e d  4 - ch lo roan i l i ne  t o  g i v e  the  5-ary lazo  product  r epo r t ed  

by Garg  and ~ h a r m a . ~  From r e a c t i o n s  i n  which excess n i t r o u s  a c i d  was n o t  removed by t h e  

a d d i t i o n  of u r ea  we have ob t a ined  t h e  deaminated p roduc t  6a (confirmed by a r e a c t i o n  s t a r t i n g  

from the corresponding  2-hydrany compound) i n  good y i e l d .  when excess n i t r o u s  a c i d  was removed 

we have ob t a ined  low yield; of  t h e  amino product  6b. 

4 ( a )  R'=$=H 5 6 ( a l  Z=OH 

( b )  R ' = H ,  R'= ~e ( b )  Z = N H ~  

The s t r u c t u r e s  of the p roduc t s  are c l e a r l y  e s t a b l i s h e d  by 'H nmr spec t roscopy and 

are confirmed by mic roana ly t i c a l  and by mass s p e c t r a l  da t a .  

m here have been c o n f l i c t i n g  r e p o r t s  concern ing  the d i a z o  coupl ing  r e a c t i o n s  o f  

8 
mercaptopj r rmidines .  ~ o l a n o v s k i  and pesson w e r e  unable t o  couple 4-hydroxy-2-mercapto-6- 

6 
methylpyrimidine w i th  phenyldiazonium c h l o r i d e .  ~ a l c o ,  H i t ch ings  and Russe l l  a t tempted  t o  

couple diazot: ised 4 - ch lo roan i l i ne  wi th  4-hydro--2-mercapto and 4-hydroxy-2-mercapto-6-methyl- 

pyr imidine  and were only  A l e  t o  i s o l a t e  in high  y i e l d  t h e  r e s p e c t i v e  4 ' - ch lo ropheny l t h io  ethers. 
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However Mahesh. Goyal and Gupta have reported the synthesis, in good yield, of a number of 

5-arylara derivatives of 4-hydrouy-2-mercapto-6-methylpyrimidine and of the 2-methylthio 

analogue by diazo coupling reactions. 

We have investigated the reaction of diazotised 4-chloroaniline with several mercapto- 

pyrimidines (la to el and have in each case obtained the corresponding 4'-chloraphenylthiaethees 

(8 )  as the principal product with very small quantities of other products resulting from 

further reactions of the arylthiopyrimidines. In the case of the hydrony-mercapto- 

pyrimidines l7a.b) we have obtained the arylthio compounds as the major product with only very 

minor quantities of other compounds includmg the product o f  5-diazo coupling. 

7 la1 R=OH. R'=H 8 

(b) R=OH, R'=M~ 

ICI R=R'=H 

id] ~ = m ,  R'=H 

(e l  R=R'=M~ 

We have not yet characterised and quantitated all of the products, shown to be 

present by TLC, o f  the reactions of amino and of mercaptopyrimidines. 

By diazo coupling reactions of appropriate hydroxypyrimidines we have also obtained 

compounds 10 to 13 during these studies 

10 (a1 R=H 11 12 13 

lbl R=Me 

Our studies show that the product; of diazo coupling reactions o f  pyrimidines need 

to be investigated in each case since the product of the reaction will depend on the 

pyrimidine, the conditions and the diazo coupling reagent. In many cases mixtures of products 

are obtained although one may be isolated as the preponderant product. Care is therefore 

necessary in using such reactions as synthetic methods. 



we hope t o  b e  a b l e  t o  p r o v i d e  r a t i o n a l e  for t h e  observed  r e a c t i o n s  and t o  r e p o r t  on the 

r e s u l t s  of an e x t e n s i v e  s t u d y  a t  a l a t e r  d a t e .  
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