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AQUATIC ENVIRONMENT 
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Many pharmaceut ical  chemicals ,  both a c t i v e  drugs and a d j u v a n t s ,  are disposed 
of through the  main sewage system and may thus  contaminate dr inking  water 
u n l e s s  they are degraded i n  t h e  sewage t rea tment  works o r  e lsewhere 
(Richardson and Bowrm 1985). Most b iodegrada t ion  occurs  b a c t e r i a l  
enzymes, and t h u s  should be amenable t o  Q S A R  a n a l y s i s  i n  much t h e  same way as 
any o ther  b i o l o g i c a l  a c t i v i t y  ( K a i s e r  1984). 
One measure of b iodegrada t ion  i s  b i o l o g i c a l  oxygen demand (BOD), and we have 
at tempted t o  c o r r e l a t e  t h i s  w i t h  a number of a p p r o p r i a t e  physicochemical and 
s t r u c t u r a l  p r o p e r t i e s ,  f o r  s e v e r a l  series of compounds of pharmaceut ical  
importance. Among t h e  parameters  i n v e s t i g a t e d  was a tomic  charge,  c a l c u l a t e d  
u s i n g  t h e  CINMIN program fo l lowing  energy minimisat ion molecular  
mechanics. The charge d i f f e r e n c e ,  ignor ing  s i g n ,  ( A 1  6 I ) a c r o s s  s e l e c t e d  
bonds was found t o  c o r r e l a t e  ex t remely  w e l l  wi th  5-day %D v a l u e s  (expressed 
as  X of t h e o r e t i c a l  maximum BOD). Other  more commonly used parameters  such as 
log  P, s t e r i c  terms and molecular  c o n n e c t i v i t y  g e n e r a l l y  c o n t r i b u t e d  l i t t l e  o r  
no th ing  t o  t h e  c o r r e l a t i o n s  obtained.  We g ive  below some examples of t h e  
c o r r e l a t i o n s  t h a t  have been achieved w i t h  series of compounds of 
pharmaceut ical  importance,  us ing  t h e  charge d i f f e r e n c e  a c r o s s  t h e  C-0 bond i n  
each case. Charge d i f f e r e n c e s  a c r o s s  o t h e r  bonds gave very  poor c o r r e l a t i o n s .  

A l i p h a t i c  a l c o h o l s  ( w i t h  s t r a i g h t  and branched chain a l k y l ,  benzyl and c h l o r o  
s u b s t i t u t i o n )  

4 
(A16c01x10 1 - 2.189 BOD = 0.575 

n = 19 r = 0.989 s = 3.790 F1,17 = 767.6 

Glycols  (wi th  s t r a i g h t  chain a l k y l  s u b s t i t u t i o n )  

4 
BOD = 1.004 

n = 5 r = 0.997 s = 2.281 F1,3 = 437.2 

(A(6coIx 10 ) + 0 . 5 1 0  

n = no. of compounds; r = c o r r e l a t i o n  c o e f f i c i e n t ;  s = s t a n d a r d  e r r o r ;  
F = v a r i a n c e  r a t i o  

The extremely good c o r r e l a t i o n s  of b i o d e g r a d a b i l i t y  w i t h  charge d i f f e r e n c e  
a c r o s s  the  C-0 bond c l e a r l y  i n d i c a t e  t h a t ,  i n  these  series of compounds, 
e l e c t r o n i c  f a c t o r s  c o n t r o l  t h e  b iodegrada t ion ,  and t h a t  l i p o p h i l i c i t y  and 
(perhaps s u r p r i s i n g l y )  s t e r i c  f a c t o r s  p lay  a n e g l i g i b l e  p a r t .  The work should 
e n a b l e  the  b i o d e g r a d a b i l i t y  of o t h e r  compounds wi th in  t h e  same c l a s s e s  t o  be 
r e a d i l y  p re  d i  c t e  d . 
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