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THE M E T A B O L I S M  O F  f l -HETEROCYCLES 

c .  S t u b l e y ,  L.  Subryan,  J .G.P. S t e l l ,  R . H .  P e r r e t t ,  P.B.H. I n g l e  and D.W. 
Mathieson,  U n i v e r s i t y  of B r a d f o r d ,  Brad fo rd ,  BE7 1DP 

Most r e p o r t s  on t h e  o x i d a t i v e  metabol ism of d rugs  are c o n f i n e d  t o  t h e  membrane- 
bound microsomal cytochrome P-450 system. However, a n o t h e r  enzyme, a ldehyde  
o x i d a s e ,  p r e s e n t  i n  t h e  c y t o s o l  of l i v e r  c e l l s ,  is c a p a b l e  of c a t a l y s i n g  t h e  
hydroxy la t io t -  of c e r t a i n  aromatic N-he te rocyc le s .  Although it i s  p r e s e n t  i nman  
( S t a n l o v i c  & Chaykin,  1971) ,  t h e  l e v e l  of t h i s  enzyme is s p e c i e s  dependen t ,  and 
is most abundant  i n  r a b b i t  l i v e r ,  which was used i n  t h e  p r e s e n t  s t u d y .  Th i s  
p a p e r  r e p o r t s  t h e  r e s u l t s  of i n  v i t r o  s t u d i e s  o f  t h e  metabol ism o f  some mono 
and d i a z a  h e t e r o c y c l e s  by t h e  above enzymes. Compounds were i n c u b a t e d  w i t h  
t h e  a ldehyde  o x i d a s e  c o n t a i n i n g  100 000 g s u p e r n a t a n t  f r a c t i o n  and t h e  
p r o d u c t s  were i d e n t i f i e d  by comparison o f  t h e i r  ch romatograph ic  and s p e c t r o -  
s c o p i c  p r o p e r t i e s  w i t h  t h o s e  o f  a u t h e n t i c  compounds. 
v e r s i o n  was obse rved  i n  most cases. Km v a l u e s  were de t e rmined  d i r e c t l y  or by 
t h e  method of K r e n i t s k y  & o t h e r s  (1372)  u s i n g  p a r t i a l l y  p u r i f i e d  enzyme. 
O x i d a t i o n  by t h e  cytochrome P-450 sys t em was i n v e s t i g a t e d  u s i n g  e i t h e r  t h e  
10,000 g s u p e r n a t a n t  f r a c t i o n  or t h e  100 000 g microsomal  p e l l e t .  

Tab le  1 

Compound P roduc t  Km (mol 1-l) Produc t  

High p e r c e n t a g e  con- 

Aldehyde o x i d a s e  P-450 system 

Q u i n o l i n e  
7 -Ch lo roqu ino l ine  
2-Hydroxyquinol ine 
7-Chloro-2-hydroxyquinoline 
I s o q u i n o l i n e  
P h t h a l a z i n e  
Q u i n o x a l i n e  
2-Hydroxyquinoxaiine 
Q u i n a z o l i n e  
2-Hydroxyquinazol ine 
4-Hydroxyquinazol ine 
C inno l ine  

2-OH 
2-OH 
none 
none 
1 - O H  
1 - O H  
2-OH 
2 ,3 -d i  OH 
4-OH 
none 
2, ' i-di  OH 
4-OH 

- 3  2.86 x 
5.12 x 10 

- 
- 

-4 
1 .70  x 
1 . 1 5  x l C - 4  
1 .62  x 10 

- 
1 . 5 6  

2.32 

- 
- 

3-OH 
3-OH 
2 ,6 -d i  OH 
2 ,6 -d i  OH 
t race 

t r a c e , p h e n o l i c  

none found 

Except  f o r  c i n n o l i n e ,  h y d r o x y l a t i o n  occured  a t  t h e  ca rbon  a d j a c e n t  t o  t h e  
n i t r o g e n  atom when a ldehyde  o x i d a s e  was used.  The b e s t  substrates f o r  t h e  c y t o -  
chrome P-450 sys t em were q u i n o l i n e  and 7 - c h l o r o q u i n o l i n e  ( and  t h e i r  2-hydroxy 
d e r i v a t i v e s ) .  T h i s  is r e f l e c t e d  by t h e  t y p e  of b i n d i n g  s p e c t r a  obse rved .  Only 
t h e s e  ccmpounds and q u i n o x a l i n e  y i e l d e d  Type I ,  whereas  t h e  o t h e r  compounds 
gave  Type I1 b i n d i n g  s p e c t r a .  A s  c a n  be s e e n ,  t h e  p r o d u c t s  of a ldehyde  o x i d a s e  
h y d r o x y l a t i o n  i n  some cases ac t  as s u b s t r a t e s  f o r  t h e  P-450 sys t em as obse rved  
by Sax & Lynch (1964) i n  t h e  case of q u i n o l i n e .  

The above r e s u l t s  s u g g e s t  t h a t  a ldehyde  o x i d a s e  may p l a y  a s i g n i f i c a p t  r o l e  i n  
t h e  metabol ism o f  d r u g s  captaining a n  N - h e t e r o c y c l i c  n u c l e u s ,  e .g.  2-hydroxy- 
q u i n i n e ,  a known m e t a b o l i t e  of q u i n i n e  (Knox, 1946)  and 1 -hydroxyph tha laz ine ,  
a minor m e t a b o l i t e  of H y d r a l a z i n e  (Zak & o t h e r s ,  19741, may a r i se  i n  t h i s  way. 
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