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Many s t u d i e s  have shown t h a t ,  w i t h i n  a s e r i e s  of  congeners ,  b i o l o g i c a l  a c t i v i t y  
correlates more o r  less w e l l  w i t h  p a r t i t i o n  c o e f f i c i e n t .  Any s o - c a l l e d  
" o u t l i e r s "  i n  such r e l a t i o n s h i p s  are u s u a l l y  expla ined  as anomalies  due t o ,  for 
example, s p e c i f i c  r e c e p t o r  b i n d i n g  o r  m e t a b o l i s m ,  and attempts are o f t e n  made t o  
account  f o r  t h e s e  e f f e c t s  by i n c l u d i n g  steric,  e l e c t r o n i c  o r  o t h e r  parameters  i n  
t h e  c o r r e l a t i o n .  

I t  must be borne i n  mind, however, t h a t  p a r t i t i o n  c o e f f i c i e n t  i s  a n  equi l ibr ium 
c o n s t a n t ;  as such, it i s  somewhat i n a p p r o p r i a t e  f o r  d e s c r i b i n g  a b i o l o g j c a l  
response  which i s  time-dependent ( i . e .  non-steady s t a t e ) .  M o s t  pharmacological  
t e s t i n g  i s  c a r r i e d  o u t  fo l lowing  a d m i n i s t r a t i o n  o f  a s i n g l e  dose ,  and response is 
u s u a l l y  measured a t  a f i x e d  t i m e  a f t e r  dosage. Under such c o n d i t i o n s ,  it i s  t h e  
ra te  o f  p a r t i t i o n i n g ,  and no t  t h e  p a r t i t i o n  c o e f f i c i e n t ,  t h a t  w i l l  govern t h e  
c o n c e n t r a t i o n  of  drug  a t  t h e  r e c e p t o r  a t  a g iven  t i m e .  
s i n c e  p a r t i t i o n  c o e f f i c i e n t  is  t h e  r a t io  of t h e  forward and r e v e r s e  p a r t i t i o n i n g  
ra te  c o n s t a n t s ,  p a r t i t i o n  c o e f f i c i e n t  i s  a s a t i s f a c t o r y  parameter  t o  use.  
However, it is known t h a t  some compounds have abnormal ra tes  of  p a r t i t i o n i n g  
(Elson  1978) ,  w h i l s t  d i s p l a y i n g  normal o r  expected p a r t i t i o n  c o e f f i c i e n t s ;  such 
compounds could appear as o u t l i e r s  i n  QSARs. 

It might be  argued t h a t  

We have t h e r e f o r e  measured forward and r e v e r s e  p a r t i t i o n i n g  ra te  c o n s t a n t s  i n  
t h e  water -oc tanol  system of a s e r i e s  o f  paracetamol  d e r i v a t i v e s  f o r  which w e  
have a l r e a d y  r e p o r t e d  a QSAR (Dearden 8, O'Hara 1 9 7 6 ) .  For t h e  e i g h t  compounds 
examined, c o r r r l a t i o n  of  a n a l g e s i c  a c t i v i t y  w i t h  oc tanol -water  p a r t i t i o n  
c o e f f i c i e n t  (P) gave: 

2 
log(l/ED30) = -0.133 + 1.541 lOgP - 0.829(10gP) (1 

n = 8 r = 0.919 s = 0.103 

C o r r e l a t i o n  w i t h  t h e  r e v e r s e  ( i . e .  o c t a n o l  t o  water )  r a t e  c o n s t a n t  kR (m-2 h - l )  
gave an equat ion  of  almost i d e n t i c a l  s i g n i f i c a n c e :  

(2  2 log(l/ED30) = -6.050 + 7.379 log  kR - 2.050(lOg kR)  

n = 8 r = 0.921 s = 0.101 

C o r r e l a t i o n  o f  biolor).ical a c t i v i t y  wi th  t h e  forward r a t e  c o n s t a n t  kF gaYe 9 poor 
c o r r e l a t i o n  (r = 0.601);  c o r r e l a t i o n  w i t h  v a r i o u s  combinat ions o f  kF and kR d i d  
n o t  improve equat ion  ( 2 )  s i g n i f i c a n t l y ,  a l though i t  i s  i n t e r e s t i n g  t o  note  t h a t  
t h e  use of log(kF/kR) 
c o e f f i c i e n t  of  0.931. 

(which i s  e q u i v a l e n t  t o  l o g p )  yave a c o r r e l a t i o n  

The f a c t  t h a t  kR c o r r e l a t e s  much b e t t e r  t h a n  does kF w i t h  b i o l o g i c a l  a c t i v i t y  i s  
p o s s i b l y  accounted f o r  by t h e  much wider  range of t h e  former ( l o g k R 1 . 3 0 9  - 
2.299) t h a n  t h e  l a t t e r  r a t e  c o n s t a n t  ( lOgkF 2.439 - 2.904) and i n d i c a t e s  t h a t  
kR i s  t h e  predominant f a c t o r  governing i n  v i v o  t r a n s p o r t ,  i n  t h i s  series of 
compounds a t  least .  

The f a c t  t h a t  kR does n o t  c o r r e l a t e  s i g n i f i c a n t l y  b e t t e r  t h a n  does  P wi th  
b i o l o g i c a l  a c t i v i t y  i n  t h i s  series of compounds probably  means t h a t  none of t h e  
compounds h a s  anomalous p a r t i t i o n i n g  rate behaviour .  Nonetheless ,  w e  commend 
t h e  f u r t h e r  i n v e s t i g a t i o n  of  p a r t i t i c n i n g  ra te  behaviour  as  a p o s s i b l e  parameter  
f o r  t h e  r e f i n i n g  of  q u a n t i t a t i v e  s t r u c t u r e - a c t i v i t y  r e l a t i o n s h i p s .  
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