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FLAVIN CATALYSTS BEARING SULFUR FUNCTIONAL GROUPS 
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F l a n i n s  c a t a l y z e  a v a r i e t y  o f  b i o l a p ~ c a l l y  I m p o r t a n t  chemica l  t r a n s f o r m a t i o n s  

I n  a l i v i n g  body .  A few f l a v o e n z y m e s ,  i . e . ,  l i poamide  d e h y d r o g e n a s e ,  g l u t a t h l o n e  

r e d u c t a s e  and  t h ~ o r e d o n ~ n  r e d u c t a s e ,  have  been  known t o  promote  r e d u c t i o n  o f  

p h y s i o l a g ~ c a l  d i s u l f i d e s  w l t h  d i h y d r o n i c o t i n a m i d e  a d e n i n e  d i n u c l c o t i d e  p h o s p h a t e  

[MUPlij t o  t h e  c o r r e s p o n d i n g  t h i o l s  ( r e a c t i o n  1 ) .  A c t i v e  s i t e s  of t h e s e  enzymes 

f lavaenzynic  
RS-SR + NADPH 2  K S I I  + N A U P +  ( 1 )  

commonly p o s s e s s  n c l g h b o r i n g  f l a v l n  a d e n ~ r i c  d l n u c l e o t l i l e  (FAL)) and d ~ s u l f i d e  g r o u p  

due  t o  c y s t l n c  r e s i d u e .  I n v e s t i g a t i o n  of  t h e  c a t a l y t i c  f u n c t ~ o n  o f  f l a v i r i c s  

b e a r i n g  s u l f u r  f u n c t i o n a l  g r o u p s ,  enzyme model s y s t e m s ,  r e v e a l e d  t h a t  t h e  t h l o l  

g r o u p  i n  p r o x i m i t y  t o  t h e  f l a v ~ n  p l a y s  e s s c n t ~ a l  r a l e  I n  t h c  r i d x i i o n  o i  a l l p i t i i i i c  

d i s u l f i d c s  s u c h  a s  p h i s i o l o g c a l l y  i m p o r t a n t  d i s u l f i d e s  w l t h  d i h y d r o p y r i d i n c  d e r i v a -  

t i v e s  t o  t h e  c o r r e s p o n d i n g  t h i a l s .  

1 )  1-Bcnzyl-1,4-dihydronicotinamidc (BNAH), a model o f  N,\DPII, was f o u n d  t o  

r e d u c e  a r o m a t i c  d i s u l f ~ d e s  t o  t h e  a r e n e t h i o l s  wi thou t  a n y  c a t a l y s t  upon h e a t i n g  a t  

8 0 "  o r  i r r a d i a t i o n  w l t h  v ~ s i b l c  l i g h t  v i a  f ree  r a d i c a l  c h a i n  p r o c e s s e s .  Howcver, 

u n d e r  t h e  same c o n i l i t l o n s ,  a l i p h a t i c  d i s u l f i d c s  cou ld  n o t  h e  r e d u c c d .  

2 )  An a d d i t l o n  o f  c a t a l y t i c  amount o f  3 - m e t h y l l u r n i f l a v i n  i n t o  t h e  above  

reaction s y s t e m  a c c e l e r a t e d  t h e  r e d u c t i o n  o f  a r o m a t i c  d i s u l f i d e s ,  however ,  s t i l l  

a l ~ p h a t i c  d i s u l f i d e s  c o u l d  n o t  be  r e d u c e d  by t h i s  s y s t e m .  Thus ,  w - m e r c a p t o a l k y l  

g r o u p  %,as introduced i n  t h e  f l a v i n  c a t a l y s t .  I n  t h e  p r e sence  o f  c a t a l y t i c  amount 

o f  ( 3 - F l S j 2  t h e  reduction of aliphatic d i s u l f l d e s  w i t h  BKAH a p p e a r e d  t o  p r o c e e d  

s u c c e s s f u l l y  a i f o r d l n g  t h e  t h i o l s .  The f u n c t i o n  and mechanism o f  f l a v i n s  which 

b e a r  s u l f u r  f u n c t i o n a l  g r o u p s  w111 b e  d i s c u s s e d .  
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