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AROMATASE INHIBITION STUDIES WITH SOME DERIVATIVES OF 
lj3-DIMETHYL-3-PHENYLPYRROLIDINE-Zj5-DIONE 
M.J.Daly, G.W.Jones, P . J .N icho l l s  and H.J.Smith, The Welsh 
School  of Pharmacy, UWIST, P.O.Box 13, C a r d i f f  CF1 3XF. 

I n h i b i t i o n  o f  t h e  a romatase  ( o e s t r o g e n  s y n t h e t a s e )  enzyme p r e s e n t s  a new 
approach t o  t h e  t h e r a p y  o f  hormone-dependent b r e a s t  c a n c e r ,  and 
aminog lu te th imide  (1) is  a c l i n i c a l l y  u s e f u l ,  c o m p e t i t i v e  i n h i b i t o r  o f  t h i s  
enzyme ( S a n t e n  and Brodie  1982).  The pr imary amine moiety o f  1 is  though t  t o  
a c t  as an e l e c t r o n  donor  a t  t h e  a c t i v e  s i t e  o f  t he  aromatase enzyme, a l t h o u g h  
t h e  ana logue  o f  1 is  a l s o  a n  i n h i b i t o r  o f  t e s t o s t e r o n e  a r o m a t i s a t i o n  
( F o s t e r  e t  a l ,  1985).  S i n c e  a romat i c  amines have p r e v i o u s l y  been p o s t u l a t e d  t o  
form weaker l i g a n d s  t h a n  p y r i d y l  or n i t r i l e  g r o u p s  ( U z g i r i s  e t  a l ,  19771, we  
have developed ana logues  o f  t h e  s t r u c t u r a l l y  r e l a t e d  a n t i c o n v u l s a n t  methsuximide 
(2, 1,3-dimethyl-3-phenylpyrrolidine-2,5-dione) b e a r i n g  v a r i o u s  e l e c t r o n  
d o n a t i n g  he te roa toms  a t  t h e  4-phenyl p o s i t i o n ,  t o  s t u d y  t h e  e f f e c t s  o f  such  
s u b s t i t u t i o n  on aromatase i n h i b i t i o n .  2 was n i t r a t e d  and hydrogenated t o  t h e  
pr imary amine as d e s c r i b e d  p r e v i o u s l y  ( S c o u l a r  e t  a l ,  19761, d i a z o t i s e d  w i t h  
NaN02 i n  H C 1 ,  and conve r t ed  t o  t h e  d e s i r e d  p roduc t  by s t a n d a r d  procedures .  The 
compounds developed are shown i n  f i g u r e  1 .  
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These d e r i v a t i v e s  were tes ted f o r  t h e i r  a b i l i t y  t o  i n h i b i t  t h e  a r o m a t i s a t i o n  of 
[ 1p ,2p -3H]androstenedione,  c a t a l y s e d  by human p l a c e n t a l  a romatase ,  as d e s c r i b e d  
p r e v i o u s l y  (Daly e t  a l ,  1984) .  The r e s u l t s  o b t a i n e d  are shown i n  f i g u r e  2, 
exc lud ing  2, which was t o t a l l y  i n a c t i v e .  The pr imary amine 11 was a c o m p e t i t i v e  
i n h i b i t o r  of  t h e  p l a c e n t a l  a romatase  system, w i t h  a n  a p p a r e n t  K i  ( t e s t o s t e r o n e )  
o f  The d e r i v a t i v e s  p repa red  l acked  p o t e n t  i n h i b i t o r y  
a c t i v i t y ,  con f i rming  t h e  impor t ance  o f  t h e  p r imary  amine moiety.  
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