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NUCLEOSIDES & NUCLEOTIDES, 8 ( 5 & 6 ) ,  1087-1088 (1989) 

SYNTHESIS OF PYRROLOC 2,3-b]PYRIDINE NUCLEOSIDES BY SOLID-LIQUID PHASE- 
TRANSFER CLYCOSYLATION AND DEOXYCENATION OF 4-CHLOROPYRROLO[2,3-d]PYRI- 
M I D I N E  2'-DEOXYRIBOFURANOSIDES 

F .  S e e l a * ,  R .  Cumbiowski, H.-P. Muth, and W .  B o u r g e o i s  

L a b o r a t o r i u m  fur 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  
B i o l o g i e / C h e m i e ,  Un i v e r s  i t8 t  Osnabrllck, West-Germany 

A b s t r a c t . -  P y r r o l o [ 2 , 3 - b ] p y r i d i n e  2 ' -deoxynucleos ides  were s y n t h e s i z e d  
s t e r e o s e l e c t i v e l y  by s o l i d - l i q u i d  p h a s e - t r a n s f e r  g l y c o s y l a t i o n .  Also 
4-chloropyrrolo[2,3-d]pyrimidine 2 ' - d e o x y r i b o f u r a n o s i d e s  were deoxygena- 
t e d  y i e l d i n g  a series of new base-modi f ied  2',3'-dideoxynucleosides. 

C l y c o s y l a t i o n  of t h e  p y r r o l o [ 2 , 3 - b ] p y r i d i n e s  2 or 2 w i t h  t h e  deoxy- 

h a l o g e n o s e  - 2 employing s o l i d - l i q u i d  p h a s e - t r a n s f e r  c o n d i t i o n s  (powdered 

KOH, 0 .1  mol-$ TDA-1, MeCN) [ l ]  y i e l d e d  s t e r e o s e l e c t i v e l y  t h e  p r o t e c t e d  

2 ' - d e o x y n u c l e o s i d e s  (3 or 3).  
R 

l a . R = H .  X = N  2 

b R = N O ; X = N  

c : R = NO2, X i CH 

R 

I a : R = H :  X - N  

b : R  = N O ; X  = N  
c : R  = N O : X  = C H  

C I  

OH O H  OH 
U : R = N O ; X = H  5 a : X  = N  6a : R1 = H; R2 = W T  

b : R  = H ;  X E N  b ' X  = C H  b : R1 = NHTOI; R1 - T d  
c : R  = N O : X  = C H  

D e p r o t e c t i o n  of 3a or  3 b  gave a n d  2, r e s p e c t i v e l y .  C a t a l y t i c  hydroge-  

n a t i o n  o f  4a a f f o r d e d  5a. Under t h e  same c o n d i t i o n s  t h e  i n d o l e  n u c l e o s i d e  

5b was s y n t h e s i z e d .  Ear l ie r ,  its 4-deamino d e r i v a t i v e  h a s  been p r e p a r e d  

s t e r e o s e l e c t i v e l y  v i a  i ts  a n i o n  c2:. R e c e n t l y ,  t h e  4-amino d e r i v a t i v e  5b  

was a l so  o b t a i n e d  employing NaH as c o n d e n s a t i o n  r e a g e n t  C31. 

- - 
- - 

- 
- 
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SEELA ET AL. 1088 

Tab. 13C NMR Data of Pyr ro lo [3 ,2 -b ]pyr id ine  and I n d o l e  Nucleos ides  i n  DMSO 
Compnd c- 2 c- 3 C-3a C-4 c- 5 C- 6 C - 7  C-7a 
3a 126.1 101.5 120.9 129.0 116.8 142.7 147.5 . -  
3b 132.0 100.9 113.3 145.2 110.8 143.3 150.6 
3c 133.4 102.6 122.5 139.5 118.5a 121.2 118.0a 137.9 
4a 132.1 100.4 113.0 145.0 110.4 143.0 150.5 
4b 126.4 100.8 120.8 128.9 116.4 142.4 147.2 
4 C  130.8 102.0 122.11 139.4 118.3a 121.0 117.7a 137.8 
5a- 122.0 98.6 108.4 148.6 100.2 143.4 148 .1  
5 ba 122.9 102.7 122.0 141.6 100.4 117.2 98.5 137.1 

3a 81.0 36.0 75.3 83.2 64 .4  165.W165.6 21:2 
c-1 ' c-2'  c-3' c-4' c-5' c=o CH 

3b 81.4 36.2 75.1 83.7 64.2 165.4/165.6 21.2121.3 
3c 81.4 36.6 74.8 85.3 64.2 165.5/165.6 21.2121.3 
4a 83.3 DMSO 71.0 87.6 61.9 

4 C  85 .0  DMSO 70.7 87.5 61.7 a t e n t a  t ive 
5a 8 4 . 4  DMSO 71.5 87.4 62.5 
5b 8 4 . 4  DMSO 70.9 86.8 62.1 

4b 83.0 DMSO 71.2 87.2 62.2 

Apart from t h e  s y n t h e s i s  o f  2 ' -deoxynucleos ides  we have o b t a i n e d  

2 ' ,  3'-d ideoxynuc leos ides  c o n t a i n i n g  t h e  pyrrolo[2,3-d]pyrimidine moiety.  

A s  common s t a r t i n g  m a t e r i a l s  t h e  4-ch loro  compounds - 6a and @ were used 

t o  g i v e  t h e  - 7a or l_b by deoxygenat ion .  The l a t t e r  were conver t ed  i n t o  a 

series o f  new 2 ' ,  3 ' -d ideoxynucleos ides  (e, formula  scheme) C41.  

10a.b 

a : R  = H  

b : R = NH2 1 l a ,  b 
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