
18P 

INTERACTION WITH 4-NITROANISOLE DEMETHYLASE BY SOME 
PYRROLIDINE-2J5- AND IMIDAZOLIDINE-2j4-DIONES 
M.H.Pourgholami, M.J.Daly, A . H . H a l l a m  and P.J .Nichol ls ,  
The Welsh School o f  Pharmacy, UWIST, P.O. Box 13, C a r d i f f  
CF1 3XF. 

I n  a previous  r e p o r t ,  we  demonstrated t h a t  c l o s e  s t r u c t u r a l  analogues o f  
aminoglutethimide (a, namely 3-(4-aminophenyl)-3-ethylpyrrolidine-2,5-dione 
(2) and 5-( 4-aminophenyl)-5-ethylimidazolidine-2,4-dione (3 d i f f e r e d  markedly 
i n  t h e i r  i n h i b i t i o n  o f  human p l a c e n t a l  aromatase (Daly e t  a l ,  1984). We have 
f u r t h e r  s t u d i e d  t h e  i n h i b i t o r y  a c t i v i t y  o f  mixtures  o f  enant iomers  of t h e s e  and 
s t r u c t u r a l l y  r e l a t e d  a g e n t s  on a n o t h e r  cytochrome P-450 isozyme, namely rat 
h e p a t i c  microsomal 4 - n i t r o a n i s o l e  demethylase. The s t r u c t u r e s  o f  t h e  compounds 
s t u d i e d  are shown i n  f i g u r e  1. The demethylase system used was t h a t  descr ibed  
by Netter and S e i d e l  (19641, i n  which 4 - n i t r o a n i s o l e  is conver ted  t o  
Q-ni t rophenol  v i a  a h e p a t i c  cytochrome P-450-dependent o x i d a t i v e  metabol ic  
pathway. Liver  microsomes, prep- 
a r e d  from male rats (250-300g), FIGURE 1 
were added t o  assay tubes ............................. 

X qH5 c o n t a i n i n g  4 - n i t r o a n i s o l e  ( 1 p, Km coMpouND R X 

12.5yM i n  50mM phosphate b u f f e r ,  pH H CHZ 

0.27)1M), co- fac tors  (NADP 0.5pM; ............................. 
glucose-6-phosphate l o p ;  Mg2+ 1 AMINOGLUTETHIMIDE 

7.4) c o n t a i n i n g  test compounds 3 
(added i n  e t h a n o l ) .  The r e a c t i o n  
was te rmina ted  a f t e r  20 min w i t h  

mixture  c e n t r i f u g e d  and t h e  super-  
n a t a n t  made a l k a l i n e  wi th  4N NaOH. The absorbance o f  t h e  s o l u t i o n  was measured 
a t  405nm, and enzyme k i n e t i c s  analysed by Eadie-Hofstee p l o t s  u s i n g  least  
s q u a r e s  l i n e a r  regress ion .  The r e s u l t s  ob ta ined  are shown i n  t a b l e  1. 
Each compound i n h i b i t e d  t h e  
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R 205 tri&loroacetic a c i d ,  t h e  ............................. 

TABLE 1 
n i t r o a n i s o l e  r e a c t i o n  9 with  t h e  ..................................... 
d i s p l a y e d  v a r i a b l e  k i n e t i c s  9 a c t i n g  .................................... 
as an uncompeti t ive i n h i b i t o r  a t  1 NON-COMPETITIVE 57 
low, and as a non-competitive 2 NON-COMPETITIVE 47 

3 NON-COMPETITIVE 36 i n h i b i t o r  a t  high c o n c e n t r a t i o n ,  
4 VARIABLE 24 due t o  N-demethylation & t o  
5 it*** 10 2. Therapy with 1 h a s  been 

demonstrated t o  induce t h e  .................................... 
metabolism Of many ‘‘-administered ( 5  i n h i b i t i o n  - Refers t o  p e r c e n t  

binding to cytochrome Of affinity O f  i n h i b i t i o n  a t  a n  i n h i b i t o r  c o n c e n t r a t i o n  with of 2 5 p ~  after 20min. 010# - Kinetics 
not  determined)  p o t e n t i a l l y  s e r i o u s  c l i n i c a l  

r e s u l t s  (Lonning e t  a l ,  1984). Our 
f i n d i n g s  i n d i c a t e  t h a t  t h e  new compound 9 would be a weaker inducing  a g e n t  than 
1, which would undergo N-demethylation & t o  t h e  a c t i v e  aromatase 
i n h i b i t o r  2. The reduced a f f i n i t y  o f  9 f o r  b inding  t o  cytochrome P-450 
i n d i c a t e s  t h a t  t h i s  agent  may p o s s e s s  t h e r a p e u t i c  advantages over  1. 
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