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A FMN d e r i v a t i v e  was s y n t h e s i z e d  w i t h  a l l  n i t r o g e n  atoms of  
the i s o a l l o x a z i n e  r i n g  e n r i c h e d  in  the 15N i s o t o p e  to about  
95%. The chemica l  s h i f t s  of  the c o r r e s p o n d i n g  15N resonances 
depend very  much on the s o l v e n t .  On chang ing  from c h l o r o f o r m  
to water  the p y r i d i n e - t y p e  n i t r o g e n  resonances (N(1)  and N(5) )  
o f  o x i d i z e d  f r e e  FMN s h i f t  to h i g h e r  f i e l d  by n e a r l y  10ppm, 
p o s s i b l y  due to s t r o n g e r  hydrogen bonding o f  water  mo lecu les  
w i t h  these n i t r o g e n  atoms. The exchange of  the N(3)-H w i t h  
water  p ro tons  a t  pH = 5.5 i s  r e l a t i v e l y  slow on NMR t ime s c a l e ;  
the I J I 5 N ( 3 ) _ I  H va lue  can be de te rm ined .  At h i g h e r  pH va lues  

the c o r r e s p o n d i n g  d o u b l e t  s i g n a l  coa lesces  to one s i n g l e  re -  
sonance. 
In the complex of  the o x i d i z e d  FMN w i t h  f l a v o d o x i n  of  P. e l s d e n i i  
the exchange of  the N(3)-H i s  slow a l so  at  h igh pH v a l u e s .  The 
15N( I )  resonance is  s h i f t e d  to h i g h e r  f i e l d  whereas the 15N(5) 
resonance i s  s h i f t e d  to lower  f i e l d .  From a compar ison of  the 
chemica l  s h i f t  va lues  of  f r ee  FMN in  water  and c h l o r o f o r m  i t  
seems t h a t  the N(5) p o s i t i o n  in  the complex is  l o c a t e d  in a 
hyd rophob i c  env i ronmen t  whereas the N(1) p o s i t i o n  i s  p o s s i b l y  
bound to the enzyme by a hydrogen bond. 
For the reduced form 1 , 5 - d i h y d r o  FMN d i s s o l v e d  in  c h l o r o f o r m  a 
1J I5N(5~_I  H c o u p l i n g  c o n s t a n t  of  88.3Hz was de te rm ined .  Th is  
va lue  i~ s m a l l e r  than expected f o r  a more sp 2 h y b r i d i z e d  n i -  
t roqen  ( 92Hz)o Presumably the b u t t e r f l y  v i b r a t i o n  around the 
N(5} - N(IO) a x i s  which i s  assumed to be f a s t  on NMR t ime sca le  
leads to an average of  sp 2 and sp 3 h y b r i d i z e d  s t a t e s  of  N(5 ) .  
From the pH dependence of  the chemical  s h i f t  o f  the 1 , 5 - d i h y d r o  
FMN 15N(1) resonance a pK va lue  o f  6.8 can be d e r i v e d  in  agree-  
ment w i t h  c o r r e s p o n d i n g  l i t e r a t u r e  v a l u e s .  In the complex w i t h  
f l a v o d o x i n  the reduced FMN is  bound in  the a n i o n i c  form which i s  
obv ious  from the chemica l  s h i f t  o f  the 15N( I )  resonance.  
A c o m p l e x ( 3 ~  H and a I J I 5 N ( ~ I _ ~  ~ ~a lue are o b t a i n e d  f o r  the 

I J I 5 N .  remarkab le  nl e d s h i f t  (about  300ppm) of  the 
N(5) resonance upon r e d u c t i o n  of  FMN in the f l a v o d o x i n  complex 
seems to be a c l e a r  i n d i c a t i o n  t h a t  the N(5) p o s i t i o n  i s  the 
e l e c t r o n  accep to r  s i t e  o f  f l a v o d o x i n  and p o s s i b l y  of  o t h e r  
c o r r e s p o n d i n g  e l e c t r o n  t r a n s f e r r i n g  enzymes. 


