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UNAMBIGUOUS ASSIGNMENT OF ANOMERIC CONFIGURATION OF 
NUCLEOSIDES BY NOE-DIFFERENCE SPECTROSCOPY 

Cdbor T 6 t h ,  Helmut Rosemeyer, and Frank  S e e l a *  

L a b o r a t o r i u m  f u r  O r g a n i s c h e  und B i o o r g a n i s c h e  Chemie, F a c h b e r e i c h  
Bio logie /Chemie ,  U n i v e r s i t a t  Osnabrllck, West-Germany 

Abstract .-  An unambiguous a s s i g n m e n t  o f  a n o m e r i c  c o n f i g u r a t i o n  o f  D-ribo-, 
2’-deoxy-D-ribo-, D-arabino- and 2‘,3’-dideoxy-D-ribonucleosides based on 
n u c l e a r  Overhauser  enhancement s p e c t r o s c o p y  is p r e s e n t e d .  

Assignment o f  anomer ic  c o n f i g u r a t i o n  o f  r e g u l a r  and m o d i f i e d  n u c l e o s i d e s  

is a n  i m p o r t a n t  t a s k  i n  n u c l e o s i d e  c h e m i s t r y .  Apar t  from c h e m i c a l  and 

biochemical methods, CD-, ’H- ,  and 13C-NMR s p e c t r o s c o p y  is u t i l i s e d  t o  

s o l v e  t h i s  problem [ 1 1. E m p i r i c a l  r u l e s  d e r i v e d  from compar it i v e  a n a l y -  

sis of ’H- and  13C-NMR chemical s h i f t s  or c o u p l i n g  c o n s t a n t s  of anomer ic  

p a i r s  do  n o t  always a l l o w  t h e  e l u c i d a t i o n  of t h e  a n o m e r i c  c o n f i g u r a t -  

ion .  T h i s  is caused  by e i t h e r  e l e c t r o n i c  and a n i s o t r o p y  e f f e c t s  o f  t h e  

s u b s t i t u e n t s  a t  C - 1 ’  a n d / o r  t h e  c o n f o r m a t i o n  of t h e  g l y c o n i c  moie ty .  

Here, we p r e s e n t  a n  unambiguous, r e l i ab le ,  and c o n v e n i e n t  method f o r  t h e  

a s s i g n m e n t  of t h e  c o n f i g u r a t i o n  a t  C-1 ‘ employing ’ H - l H  n u c l e a r  Over- 

h a u s e r  enhancement  s p e c t r o s c o p y  [ 23. I r r a d i a t i o n  o f  1 ‘-H and  o b s e r v a t i o n  

Table.  1-D NOE D i f f e r e n c e  Data.. ($ )  upon I r r a d i a t i o n  o f  1 ’-H i n  DMSO-d6. 

18  3a 68 9 a  58 8a 188 21a  28 4a 138 

0 1.5 0 3.5 0 1.5 0 3.7 0 - 3 T o - o  
4 ‘-H 2.1 0 2.4 0 2.1 0 0 2.0 0 2.5- 

2’-H(8) 1 .9  10.9 2.1 11.3 2.1 1 0 . 3  2.2 10.0 - - - 
2‘-H(a) - - - - - - - - 9.9 4.1 12.1 

0 5 .6  0 5 .0  0 6 . 3  0 0 0 0  
2‘-H(a) 2 .3  5 .6  0 5.1 0 6.3 0 5.9 6.6 7.8 6.4 

1091 

Copyright @ 1989 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
4
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1
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Z I  R = n, R' = O H  1s x = N  1 7  18 R I n. R' = OH 

1s x = CH I ¶  R - CH3. R' = H I 1  R - CH3. R '  - H 

10 R i CH.CHE)r. R' - n 

of t h e  n.0.e. o f  4 ' - H  y i e l d s  enhancements o n l y  i n  case o f  B-nucleos ides ,  

whereas v a l u e s  o f  a -nuc leos ides  are  z e r o  ( T a b l e ) .  

These f i n d i n g s  are due t o  t h e  c l o s e  s p a t i a l  p r o x i m i t i e s  o f  t h e  c o r r e s -  

ponding p ro tons .  As a c o n t r o l ,  i n  p a r t i c u l a r  f o r  t h e  a -nuc leos ides ,  t h e  

n . 0 . e . ' ~  of 3'-H and 2'-Hg are used as  a d d i t i o n a l  i n d i c a t o r s .  These are 

used randomly depending on the conformat ion  o f  t h e  suga r  moiety.  Simul- 

t aneous ly .  n.0.e. measurements a t  8-H g i v e  d e t a i l e d  in fo rma t ion  a b o u t  t h e  

popu la t ion  o f  syn -an t i  conformers .  
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