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Severa l  types  of  a lcohol  dehydrogenase which is  n e i t h e r  NAD nor f l a v m  

dependent have been found t o  con ta in  a  unique low molecular weight p r o s t h e t i c  

group, which was ass igned t h e  pyrroloquinol ine  quinone 1 (PQQ o r  me thoxa t in ) .  

The mechanist ic r o l e  of t h e  coenzyme 

PQQ in t h e  ox ida t ion  process ,  however, 

remains unce r t a in .  We demonstrate t h e  R&COOR 

novel func t ion  of PQQ; ox ida t ion  of 1: R=H,  PQQ - 
m i n e s  wi th  PQQ is  f a c i l i t a t e d  by t h e  ROOC 2 :  R=Me, PQQTME - 

0 
micelle.  

Treatment of  cyclohexylamine with PQQ i n  aqueous b a s i c  s o l u t i o n  (pH 10.7)  a t  

room temperature under a i r  gave cyclohexanone i n  22% y i e l d  (based on I )  as  a  s o l e  

i so lab le  product.  The presence of cetyltrimethylammonium bromide (CTAB) i n  t h e  

system d r a s t i c a l l y  enhanced t h e  ox ida t ion  r e a c t r o n ,  and t h e  y i e l d  increased t o  

386%. This  enhancement is  assumed t o  be a t t r i b u t e d  t o  t h e  m i c e l l e  format ion,  

which was a sce r t a ined  by t h e  measurement o f  t h e  cmc. 

Generation of PQQ was e a s i l y  r e a l i z e d  by t h e  hydro lys i s  of t h e  t r i m e t h y l  

e s t e r  of PQQ (PQQTME, _2 ) ,  a  key in termedia te  i n  a  t o t a l  s y n t h e s i s ,  wi th  aqueous 

basic s o l u t i o n .  Thus obta ined PQQ a l s o  e x h i b ~ t e d  t h e  s i m i l a r  a c t i v i t y  i n  t h e  

oxidation func t ion .  I t  should be noted t h a t  t h e  p resen t  ox ida t ion  r e a c t i o n  was 

s t rongly  inf luenced by t h e  pH of  t h e  s t a r t i n g  aqueous s o l u t i o n .  The r e a c t l o n  a t  

pH 6 . 7  gave cyclohexanone i n  727% y i e l d .  

The p resen t  methodology was app l i ed  t o  ox ida t ion  of va r ious  m i n e s .  

Benzylamine d e r i v a t i v e s  and cyclododecylamlne were r e a d i l y  converted i n t o  t h e  

corresponding carbonyl compounds i n  high y i e l d s ,  r e s p e c t i v e l y .  The quinone group 

adjacent t o  py r ro le  and pyr id ine  r i n g s  seems t o  play an important  r o l e  i n  t h e  

oxidation r e a c t i o n .  Oxygen i s  assumed t o  p a r t i c i p a t e  i n  r egenera t ion  of t h e  

ac t ive  spec ies  i n  t h e  c a t a l y t i c  c y c l e .  

Enhancement of ox ida t ion  r e a c t i o n s  wi th  PQQ i n  t h e  m i c e l l a r  environment i s  

considered t o  be c o r r e l a t e d  with enzymatic r e a c t i o n s .  


