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ANTI-INFLAMMATORY POTENCIES OF SOME ASPIRIN DERIVATIVES: A 
QUANTITATIVE STRUCTURE-ACTIVITY STUDY 
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Although hundreds of a s p i r i n  d e r i v a t i v e s  must have been s y n t h e s i s e d  and t e s t e d  
over  t h e  y e a r s ,  no q u a n t i t a t i v e  s tudy  of  t h e  v a r i a t i o n  of ant i - inf lammatory 
Fotency wi th  s t r u c t u r e  appears  t o  have been made. W e  have examined a s p i r i n  and 
twenty-seven r i n g - s u b s t i t u t e d  d e r i v a t i v e s  f o r  ant i - inf lammatory potency i n  t h e  
rat-paw oedema tes t  (Winter e t  a l ,  1962) ,  and have measured t h e  octanol-aqueous 
b u f f e r ,  pH 1.1 p a r t i t i o n  c o e f f i c i e n t s  on t h e  AKUFVE appara tus  (Davis & Elson 
1974). 
chemical p r o p e r t i e s ,  and a l l  four  subSti tUent  p o s i t i o n s  W e r e  u t i l i s e d .  A 
c o r r e l a t i o n  of ant i - inf lammatory potency with l i p o p h i l i c i t y  gave: 

Der iva t ives  w e r e  c a r e f u l l y  s e l e c t e d  t o  g ive  a wide range o f  physico- 

2 
log(l/ED50) = 1.822 + 1.032 l o g  P - 0.195 (109 P) (1) 

n = 28 r = 0.812 s = 0.243 

I t  w a s  noted,  however, t h a t  t h e  e i g h t  compounds Containing 4 - s u b s t i t u e n t s  showed 
low potency,  and i n  f a c t  appeared t o  l i e  on a second parabola  d i s p l a c e d  
v e r t i c a l l y  from t h a t  on which a l l  t h e  o t h e r  compounds l a y .  Removing such 
compounds f r o m  the c o r r e l a t i o n  gave: 

( 2 )  
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10g(l/ED50) = 1.958 + 1.029 l o g  P - 0.195 (log P) 

n = 2 0  r = 0.951 s = 0.118 

The e i g h t  4-subs t i tu ted  compounds gave t h e  equat ion:  

log(l/ED50) = 1.580 + 1.034 log P - 0.207 ( l o g  P) (3)  
2 

n = 8 r = 0.934 s = 0.146 

which d i f f e r s a p p r e c i a b l y  from equat ion  ( 2 )  on ly  i n  t h e  c o n s t a n t  t e r m ;  t h i s  
i n d i c a t e s  t h a t  bo th  groups of compounds ( i .e.  wi th  and wi thout  4-subs t i tuents )  a c t  
a t  t h e  same s i t e ,  with some anomaly of  4 - s u b s t i t u t i o n  g iv ing  r ise t o  lower 
potency.  I t  was considered l i k e l y  t h a t  t h i s  e f f e c t  w a s  a s t e r i c  reduct ion  of 
drug-receptor  i n t e r a c t i o n ,  and i n c l u s i o n  o f  t h e  Verloop s te r ic  parameters  L and B2 
f o r  4 - s u b s t i t u e n t s  only gave t h e  fol lowing c o r r e l a t i o n :  

-0.244 B2 ( 4 )  ( 4 )  
(4: log(l/ED50) = 2.285 + 1.031 l o g  P - 0.195 (log P ) 2  - 0.045L 

n = 28 r = 0.966 s = 0.113 

Other workers have noted t h e  d i f f e r e n c e  i n  ant i - inf lammatory potency between 4- 
and 5 - s u b s t i t u t e d  s a l i c y l i c  a c i d s  ( e . g .  Hannah e t  a 1  1977) and have ascr ibed  t h i s  
t o  enhanced potency of t h e  5 - d e r i v a t i v e .  However, our  r e s u l t s ,  which were 
obta ined  using a range of compounds i n  which a l l  s u b s t i t u e n t  p o s i t i o n s  were 
u t i l i s e d ,  make it c l e a r  t h a t  it i s  n o t  5 - s u b s t i t u t i o n  t h a t  enhances potency,  b u t  
r a t h e r  it i s  4 - s u b s t i t u t i o n  t h a t  lowers potency, r e l a t i v e  t o  a l l  o t h e r  
s u b s t i t u t i o n .  This  s tudy  thus  emphasises t h e  importance, from an i n t e r p r e t a t i v e  
p o i n t  of view, of  examining a c a r e f u l l y  s e l e c t e d  range of compounds r a t h e r  than 
one or two. 
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