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A R E - E X A M I N A T I O N  OF T H E  H Y D R O L Y S I S  OF THE A N T I M A L A R I A L  DRUG 
P Y R I M E T H A M I N E  

M.F.G. Stevens, K.P. Wong, C.H. Schwalbe. Department o f  Pharmacy, 
U n i v e r s i t y  o f  Aston i n  Birmingham, Birmingham 84 7ET U.K. 

Pyrimethamine (1) i s  a p o t e n t  i n h i b i t o r  of p r o t o z o a l  d i h y d r o f o l a t e  reductase and 
i t s  a f f i n i t y  f o r  t h e  t a r g e t  enzyme i s  l a r g e l y  d i c t a t e d  by t h e  d iaminopyr imid ine 
moei ty .  H y d r o l y s i s  o f  (11 i n  GN-hydrochloric a c i d  has been r e p o r t e d  t o  y i e l d  t h e  
b i o l o g i c a l l y  i n a c t i v e  Z-aminopyrimidin-4(3H)-one (21 i n  95% y i e l d  I T r a t t n e r  e t  a2 
1964). 

When t h i s  h y d r o l y s i s  was repeated under t h e  same c o n d i t i o n s  a d i f f e r e n t  r e s u l t  
was obta ined:  t h e  a c i d  hyd ro l ysa te  i n i t i a l l y  deposi ted c o l o u r l e s s  f l a k e s  
o f  t h e  hyd roch lo r i de  s a l t  o f  t h e  2-aminopyrimidinone (21 (m.p. 290-305O decomp.) 
f o l l o w e d  by c o l o u r l e s s  pr isms o f  t h e  hyd roch lo r i de  s a l t  o f  t h e  i somer i c  4-amino- 
pyr imid in-2(1HI-one (31 (m.p. > 310°1. Ana lys i s  o f  t h e  m i x t u r e  by 220 MHz I H  
n .m. r .  spectroscopy conf i rmed t h e  presence o f  (21 and (31 i n  t h e  r a t i o  1:3. 

(11 ( 2 )  (31 
C r y s t a l l i s a t i o n  o f  a m i x t u r e  o f  t h e  f r e e  bases o f  (21 and (31 f r om 95% e thano l  
furn ished c o l o u r l e s s  pr isms which were shown by X-ray c r y s t a l l o g r a p h i c  a n a l y s i s  
t o  be a hydrated equimolar  complex (41 w i t h  t h e  r e s p e c t i v e  amino- and 0x0-groups 
l i n k e d  by t h r e e  hydrogen bonds i n  t h e  manner o f  a Watson-Crick cy tos ine :  guanine 
base p a i r .  

C l  

(41 H P-H 
H 

P r o t o n a t i o n  o f  pyrimethamine i n v o l v e s  t h e  “11 p o s i t i o n  ( P h i l l i p s  & Bryan 19691 
and i t  i s  l o g i c a l  t o  expect t h a t  t h e  ad jacen t  amino group a t  C(21 would be t h e  
s u b s t i t u e n t  most l a b i l e  t o  a c i d  h y d r o l y s i s ,  as observed i n  t h e  p resen t  work. 
Moreover. t h e  ch lorophenyl -  and p y r i m i d i n y l - g r o u p s  o f  pyrimethamine a r e  
considerably  t w i s t e d  from c o p l a n a r i l y  (ang le  -c = 67O) and t h e  hydrophobic c h l o r o -  
phenyl  group would be expected t o  r e p e l  approach o f  t h e  hydronium i o n  a t  C(41. 
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