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M i c r o b i a l  t r a n s f o r m a t i o n  may b e  e x p l o i t e d  c o m m e r c i a l l y  i n  t h e  m a n u f a c t u r e  of 
p h a r m a c e u t i c a l s  w h e r e  c h e m i c a l  s y n t h e s i s  i s  e i t h e r  d i f f i c u l t  or u s e s  t o x i c  or 
hazardous reagents .  It h a s  a l s o  been suggested t h a t  m i c r o b i a l  t r a n s f o r m a t i o n  could 
m i m i c  b i o t r a n s f o r m a t i o n s  o b s e r v e d  i n  mammals and  b e  u s e f u l  m o d e l s  i n  d r u g  
m e t a b o l i s m  and t o x i c o l o g y  s t u d i e s .  S e w e l l  (1  982)  and  G i b s o n  (1  984) c o n d u c t e d  
p r e l i m i n a r y  s t u d i e s  o n  t h e  m i c r o b i a l  N - d e a l k y l a t i o n  o f  some benzodiazepines  by 
Cvnninahamella spr a n d  we r e p o r t  h e r e  f u r t h e r  s t u d i e s  a i m e d  a t  c o m p a r i n g  t h e  
m i c r o b i a l  t r a n s f o r m a t i o n  of diazepam(DZP) , medazepam(MZP) and flurazepam(FZP) by 
L bainieri w i t h  t h a t  o b s e r v e d  i n  humans. The b a s i c  t w o  s t a g e  f e r m e n t a t i o n  
p r o t o c o l  of Sewell(1982) was used, w i t h  m o d i f i c a t i o n s  t o  t h e  inoculum p r e p a r a t i o n  
t o  i n c r e a s e  t h e  N - d e a l k y l a t i o n  a c t i v i t y .  G l u c o s e  d e p l e t i o n  p r o f i l e s  i n d i c a t e d  
v i g o r o u s  g r o w t h  o f  t h e  o r g a n i s m s .  The c o m p l e x i t y  o f  t h e  t r a n s f o r m a t i o n  
n e c e s s i t a t e d  t h e  d e v e l o p m e n t  o f  a new HPLC a n a l y t i c a l  method s p e c i f i c a l l y  t o  
d e t e c t  t h e  more  p o l a r  t r a n s f o r m a t i o n  p r o d u c t s  f o r  e a c h  drug .  The maximum 
c o n c e n t r a t i o n  o f  t h e  major  t r a n s f o r m a t i o n  product  was obta ined  i n  two days for 
medazepam and i n  f i v e  days  f o r  f lurazepam but  was n o t  ob ta ined  a f te r  seven days 
f o r  d i a z e p a m .  I n c r e a s e  i n  t h e  pH of t h e  g r o w t h  medium i m p r o v e d  t h e  y i e l d  o f  t h e  
major  product  of  medazepam and f lurazepam but  no t  o f  diazepam. The hydrophobici ty  
v a l u e ( l o g P k )  o f  e a c h  t r a n s f o r m a t i o n  p r o d u c t  was c a l c u l a t e d  f r o m  t h e  HPLC 
r e t e n t i o n  factor(1ogk') on t h e  b a s i s  o f  a r e l a t i o n s h i p  e s t a b l i s h e d  between logk '  
o f  t h e  known compounds and  l o g P  v a l u e s  c a l c u l a t e d  u s i n g  f r a g m e n t a l  c o n s t a n t s  
( R e k k e r , l 9 7 7 ) .  The l o g P  v a l u e s  f o r  human m e t a b o l i t e s ( B r i d g e  and Chasseaud,l984) 
were a l s o  c a l c u l a t e d  from f r a g m e n t a l  c o n s t a n t s  f o r  t h e  s t r u c t u r e s  g i v e n  below. 

logP f o r  human m e t a b o l i t e s  and logPk f o r  microbia l  t r a n s f o r m a t i o n  products .  

R2 R3 X logP DZP MZP FZP logPk H R1 OH H C=O 1.83 + + 2.19 c,&$ 

R2 
OH H C=O 2.07 + + 2.47 
H H C=O 2.75 +++ + 2.99 H 
H H C=O 2.99 + 3.12 
H H CH 3.32 +++ 3.57 H 

H OH F C = O  2.60 + 2.64 
CH2CH20H H F C=O 3.20 + 3.16 

CH3 

CH3 
R3 CH2CH0 H F C = 6  2.64 + 2.84 

CH2CH2NH2 H F C=O 3.27 + 3.37 
H H F C=O 3.53 + 3.71 R1 R2 R3 
CH2NHCH2CH3 H F C = O  4.11 +++ 4.13 DZP CH3 H C = O  H 
UNKNOWN - -  - - 3.66 MZP CH H CH H 
UNKNOWN - -  - - 3.79 FZP (Ci2l2NEt2 H C = 6  F 

A c o m p a r i s o n  o f  l o g p  v a l u e s  f o r  human m e t a b o l i t e s  and l o g P k  v a l u e s  f o r  
t r a n s f o r m a t i o n  p r o d u c t s  s h o w s  t h a t  a g o o d  c o r r e l a t i o n  e x i s t s  
( n = l l  , r=0 .984 ,s=0.108) .  T h i s  s u g g e s t s  t h a t  t h e  human b i o t r a n s f o r m a t i o n  o f  t h e  . It is test benzodiazepines  is  mimicked t o  a large e x t e n t  by t h a t  of  & bainlerl 
a l s o  e v i d e n t  t h a t  t h e  major t r a n s f o r m a t i o n  p r o d u c t ( + + + )  i s  a s e c o n d a r y  a m i n e  
formed probably by a mono-oxygenase system v i a  o x i d a t i v e  N-dealkylation. 
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