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. ATION OF I N  VITRO METABOLITES OF METYRAPONE 

1 2 

1 

R' (I) : R = 0 , R = n o t h i n g  
d 

(11) : R = n o t h i n g ,  R2 = 0 
(111) : R ~ = R ~  = o 

Metyrapone : R1=R2 = n o t h i n g  

Metyrapone, a d i u r e t i c  and a d i a g n o s t i c  agen t  i n  p i t u i t a r y  f u n c t i o n  de te rmina t ion ,  
i s  used i n  v i t r o  a s  an i n h i b i t o r  of cytochrome P450 dependent monooxygenation 
(Hi ldeb rand t ,  1971),  b u t  i t s  mechanism of i n h i b i t i o n  i s  n o t  f u l l y  understood.  
U n t i l  r e c e n t l y ,  t h e  on ly  known m e t a b o l i t e  of metyrapone was t h e  a l c o h o l ,  2-methyl- 
1,2-%(3-pyridyl)-propan-l-o1 (Metyrapol) (Kahl,  1970; Hollands & Johnson 1973) .  
Oxidat ion a t  p y r i d y l  n i t r o g e n  appea r s  t o  be a g e n e r a l  cytochrome P450 mediated 
me tabo l i c  r o u t e  f o r  s e v e r a l  3 - s u b s t i t u t e d  p y r i d i n e s  (Damani e t  a 1  1978) .  Th i s  
has  l e d  us and o t h e r s  (Kahl e t  a1 1978) t o  r e i n v e s t i g a t e  t h e  metabolism of mety- 
rapone.  

I n  t h i s  s tudy  t h e  N-oxides ( I ) ,  (11) and (111) were s y n t h e s i s e d  by p e r a c i d  oxida- 
t i o n  of metyrapone and i s o l a t i o n  of p roduc t s  by p r e p a r a t i v e  t .1 .c .  Metyrapol and 
i t s  t h r e e  N-oxides were o b t a i n e d  by s e l e c t i v e  borohydride r e d u c t i o n  of t h e  carbo- 
n y l  group of metyrapone and of i t s  N-oxides, I, I1 and 111. S t r u c t u r e s  of a l l  
s y n t h e t i c  p roduc t s  were confirmed by s p e c t r o s c o p i c  methods. 

Metyrapone N-oxides appear  t o  be t h e n n o l a b i l e  (Kahl e t  a 1  1978) ,  t h u s  p rec lud ing  
the  use of g .1 . c .  a s  a d i r e c t  method of a n a l y s i s .  H.p.1.c.  i s  an a l t e r n a t i v e  
method of  a n a l y s i s  which has  n o t  been used e x t e n s i v e l y  f o r  t h e  q u a n t i t a t i o n  of N- 
oxygenated m e t a b o l i t e s  ( P a t t e r s o n  e t  a1 1978) .  We have c a r r i e d  o u t  t h e  h .p .1 . c .  
a n a l y s i s  of i n  v i t r o  m e t a b o l i t e s  of metyrapone on a r e v e r s e  phase o c t a d e c y l s i l i c a  
column (10x0.5cm) ( H y p e r s i l )  u s i n g  a 0.05M phosphate  b u f f e r ,  pH 7.4,  c o n t a i n i n g  
a c e t o n i t r i l e  (2.5-50%) a t  a f low rate  of 1 . 0 m l  p e r  min (40 b a r ) .  P re l imina ry  in- 
v i t r o  me tabo l i c  s t u d i e s  w e r e  c a r r i e d  o u t  u s ing  the  h e p a t i c  s o l u b l e  f r a c t i o n ,  t h e  
s o l u b l e  p l u s  microsomal f r a c t i o n  and t h e  microsomal f r a c t i o n  from v a r i o u s  animal 
s p e c i e s .  Metyrapone i s  me tabo l i sed  t o  metyrapol  when t h e  enzyme source  i s  the 
s o l u b l e  o r  s o l u b l e  p l u s  microsomal f r a c t i o n .  Metyrapone N-oxides (I) and (11) 
a r e  on ly  formed i n  the  p re sence  of microsomes and a NADPH-regenerating system. 
The di-N-oxide (111) and t h e  N-oxides of metyrapol  were n o t  d e t e c t e d .  

Thus a r a p i d  and s e n s i t i v e  method of a n a l y s i s  of  i n  v i t r o  N-oxide m e t a b o l i t e s  of 
metyrapone has  been developed. 
r e l e v a n c e  i n  unde r s t and ing  t h e  cytochrome P450 i n h i b i t o r y  p r o p e r t i e s  o f  metyrapone. 
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The formation of t h e s e  m e t a b o l i t e s  may be of 

I n  B i o l o g i c a l  Oxidat ion of N i t rogen ,  Ed. J . W .  


