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PRELIMINARY INVESTIGATIONS INTO MICROBIAL N-DEALKYLATION 
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Removal of  a l k y l  groups from n i t r o g e n  i n  drug molecules i s  o f t e n  an impor tan t  
in te rmedia te  s t e p  i n  drug s y n t h e s i s ,  f o r  example i n  the v a r i a t i o n  of N-subst i t -  
uents  t o  a f f o r d  a g o n i s t  and a n t a g o n i s t  morphine congeners. Chemical N-dealkyla- 
t i o n  i s  usua l ly  d i f f i c u l t ,  low y i e l d i n g  and r e q u i r e s  t o x i c  reagents .  An a l t e r -  
n a t i v e  method of  N-dealkylat ion i s  d e s i r a b l e  and t h e  o b j e c t i v e  of t h i s  p r o j e c t  is 
t o  examine t h e  f e a s i b i l i t y  of  us ing  microorganisms t o  N-dealkylate  medicinal  
t e r t i a r y  m i n e s .  

I n i t i a l  sc reening  was c a r r i e d  o u t  w i t h  methylotrophic  Pseudomonads. The enzyme 
systems of  Ps .minovorans  i n  p a r t i c u l a r  have been s t u d i e d  and a mono-oxygenase 
l i k e l y  t o  be s p e c i f i c  f o r  N-methyl groups has  been found (Large 1971) .  The com- 
pounds s t u d i e d  weredjnethylamine,trimethylamine, N-methyl p i p e r i d i n e  and codeine. 
Ps.aminovorans was grown i n  o p t i m a l ,  def ined  media, w i t h  t h e  t e s t  amine a t  a 
concent ra t ion  of  20m.Mol.L 
was monitored spec t rophotometr ica l ly  a t  470 nm. A s  expected,  Ps.aminovorans 
grew a t  the expense of dimethylamine and t r imethylamine,  demethylat ing t h e m  t o  
t h e  primary and secondary amine r e s p e c t i v e l y .  Trace amounts of  r e a d i l y  u t i l i s e d  
s u b s t r a t e s  such as glucose prevented  amine u t i l i s a t i o n .  When t h e  t e r t i a r y  
n i t r o g e n  w a s  contained i n  a r i n g  s t r u c t u r e ,  a s  i n  N-methyl p i p e r i d i n e  and codeine, 
no growth occurred.  Ps. aeruginosa ,  P s .  f l u o r e s c e n s ,  Ps. p u t i d a  and pS. 
t e s t o s t e r o n i  were unable t o  grow on any amine substrate t e s t e d .  

In an a t tempt  t o  N-dealkylate l a r g e r  molecules, Streptomyces and Cunninghamella 
s p e c i e s  w e r e  screened s i n c e  t h e s e  organisms have been shown capable  o f  N and 0 
demethylat ing a n t i b i o t i c s  (Argoudel is  & o t h e r s  1969) and var ious  a l k a l o i d s  ( B e l l e t  
& o t h e r s  1970, Davis & o t h e r s  1976) .  I n  t h i s  case t h e  amine under t e s t  was n o t  
the  s o l e  carbon source,  b u t  was o f f e r e d  f o r  a t t a c k  by cel ls  i n  logar i thmic  growth. 
The compounds screened were codeine,  pentazoc ine ,  and o t h e r  s e l e c t e d  benzomorphans. 
The t e s t  organism was grown i n  glucose/soya media incubated  a t  27OC. The tes t  
amine w a s  added t o  a 24 hour secondary c u l t u r e  t o  g ive  a concent ra t ion  of 1.25 
m.Mo1e.L , and incubat ion  w a s  cont inued f o r  5 days. The b e e r  w a s  then f i l t e r e d ,  
b a s i f i e d ,  e x t r a c t e d  i n t o  25% i s o b u t a n o l  i n  1 ,2 ,d ich loroe thane  and evaporated t o  
dryness .  The res idue  was d i s s o l v e d  i n  5 m l .  methanol o r  T.H.F. and analysed by 
GLC us ing  on-column a c e t y l a t i o n  wi th  s u i t a b l e  s tandards .  The 2m. g l a s s  column 
w a s  packed w i t h  3% SE30 Ultraphase on Chromosorb W UP 1 0 0 / 1 2 0  mesh. 

Analysis  o f  e x t r a c t s  from c u l t u r e s  screened  with pentazocine showed t h a t  t h e  N 
s u b s t i t u e n t  ( d i m e t h y l a l l y l )  had n o t  been removed. I n  c o n t r a s t ,  w i t h  codeine as  
the drug s u b s t r a t e  N-demethylation w a s  c l e a r l y  i n d i c a t e d  when GLC comparison was 
made with s tandard  codeine d e r i v a t i v e s .  
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