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NUCLEOSIDES & NUCLEOTIDES, 6(1&2), 407-408 ( 1 9 8 7 )  

PREPARATIVE SYNTHESES OF GUANYLATE-RICH OLIGONUCLEOTIDES 
USING THE PHOSPHOTRIESTER METHOD I N  SOLUTION 

H. S c h o t t * ,  R .  Semmler a n d  K .  CloB 
I n s t i t u t  f u r  O r g a n i s c h e  Chemie d e r  U n i v e r s i t a t  Tub ingen  

Auf d e r  M o r g e n s t e l l e  18 
D-7400 Tub ingen  

A b s t r a c t :  The  g u a n y l a t e - r i c h  f r a g m e n t s :  150 mg d(G T ), 180 m g  d ( T  G ), 
350 mg d(T4G4T4),  30 mg d(G4T G 4 ) ,  85 mg d(T4G4T$4j, were s y n t h e h k d  
u s i n g  t h e  t r ies ter  method. b y  e n z y m a t i c  i g a t i o n  of a l i q u o t s  t h e  
36mer d ( G  4T4G 4T4G 4T4G4T4G 4) is o b t a i n e d  . 

T h e  s h o r t  DNA m o l e c u l e s  of t h e  m a c r o n u c l e u s  o f  h y p o t r i c h o u s  

c i l i a t e s  are t e r m i n a t e d  ') w i t h :  5'-G4T4G4T4G4T4G4T4G4-3'. 

We p r e v i o u s l y  h a v e  s y n t h e s i z e d  2, t h e  c y t i d y l a t e - r i c h  20mer a n d  now 

t h e  g u a n y l a t e - r i c h  f r a g m e n t s  were s y n t h e s i z e d  i n  t h r e e  d i f f e r e n t  ways,  

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

C4A4C4A4C4 

On t h e  o n e  hand ,  w e  p r o t e c t e d  t h e  g u a n i n e  r e s i d u e  o n l y  i n  i ts  

2-N-pos i t i on  u s i n g  t h e  i s o b u t y r y l  g roup .  On t h e  o t h e r  hand ,  w e  b l o c k e d  

t h e  n u c l e o b a s e  i n  t h e  2-N-posi t ion by t h e  p r o p i o n y l  g r o u p  as w e l l  

a s  i n  t h e  6-OH-posit ion by t h e  d i p h e n y l  c a r b a m o y l  g r o u p  'I. The  5 ' - h y -  

d r o x y l  g r o u p s  of t h e  p r o t e c t e d  dG or t h o s e  of t h e  u n p r o t e c t e d  dT were 
b l o c k e d  w i t h  monomethoxy- as w e l l  as w i t h  d i m e t h o x y t r i t y l  g r o u p s .  

T h e  3 ' - h y d r o x y l  g r o u p s  o f  t h e  t r i t y l a t e d  and  p r o t e c t e d  dG and  of o n l y  

t r i t y l a t e d  dT were p h o s p h o r y l a t e d  u s i n g  two d i f f e r e n t  a p p r o a c h e s .  

I n  t h e  f i r s t  a p p r o a c h  p h o s p h o r y l a t i o n  was p e r f o r m e d  w i t h  b i s ( 1 , 2 , 4  

-triazolyl)2-chlorophenyl p h o s p h a t e .  I n  t h e  s e c o n d  a p p r o a c h  S ,S -d iphe -  

n y l  p h o s p h o r o d i t h i o a t e  was u s e d  wh ich  p h o s p h o r y l a t e d  t h e  3 ' - h y d r o x y l  

g r o u p  i n  t h e  p r e s e n c e  of 2,4,6-triisopropylbenzene s u l f o n y l  c h l o r i d e  

(TPS) /N-methy l imidazo le  ( M e I m )  ') . The  c o n d e n s a t i o n s  were c a r r i e d  

o u t  i n  a n h y d r o u s  p y r i d i n e  a t  room t e m p e r a t u r e  u s i n g  m i x t u r e s  which 

c o n s i s t e d  of TPS and tetrazole or  of 2 , 4 , 6 - t r i m e t h y l b e n z e n e  s u l f o n y l  

ch lo r ide /MeIm.  The  c o n d e n s a t i o n  p r o d u c t s  were f r a c t i o n a t e d  o n  s i l i c a  

g e l  co lumns .  
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The good y i e l d s  o f  t h e  c o n d e n s a t i o n  r e a c t i o n s  were n o t  remark-  

a b l y  i n f l u e n c e d  by b o t h  t h e  d i f f e r e n t  p h o s p h a t e  p r o t e c t i n g  g r o u p s  

and c o n d e n s a t i n g  a g e n t s .  The y i e l d s  o b t a i n e d  i n  c o n d e n s a t i n g  guany l -  

a t e  monomer u n i t s ,  wh ich  h a v e  been  p r o t e c t e d  i n  t h e i r  2 -N-pos i t i on  

o n l y  d e c r e a s e d  i n  t h e  s y n t h e s i s  o f  t h e  d i m e r s  by 5-20%, i n  t h e  tetra- 

mer s y n t h e s i s  by 12-23% and i n  t h e  o c t a m e r  s y n t h e s i s  by 16% i n  com- 

p a r i s o n  t o  t h e  y i e l d s  r e s u l t i n g  f rom t h e  c o n d e n s a t i o n s  o f  d o u b l e  

p r o t e t c e d  g u a n y l a t e  monomer u n i t s .  

S e r i o u s  d i f f i c u l t i e s  arise d u r i n g  t h e  c h r o m a t o g r a p h i c  p u r i f i -  

c a t i o n  o f  t h e  d e b l o c k e d  o l i g o n u c l e o t i d e s .  The  p r e p a r a t i v e  chromato-  

g raphy  o f  g u a n y l a t e - r i c h  o l i g o n u c l e o t i d e s ,  employ ing  DEAE-cel lulose,  

QAE-Sephadex, N u c l e o s i l  C 18, P a r t i s i l  10-SAX c a n  b e  p e r f o r m e d  o n l y  

w i t h  c o n s i d e r a b l e  l o s s e s  o f  o l i g o n u c l e o t i d e s .  Remarkably,  t h e  depro-  

t e c t e d  o l i g o n u c l e o t i d e s  c a n  d i r e c t l y  b e  u s e d  i n  e n z y m a t i c  l i g a t i o n  

a v o i d i n g  any p r e v i o u s  p u r i f i c a t i o n .  

I n  o u r  o p i n i o n  t h e r e  i s  n o  need  f o r  c o n s i d e r a b l e  improvemen t s  

i n  t h e  s t r a t e g y  o f  t h e  o l i g o n u c l e o t i d e  s y n t h e s i s ,  b u t  t h e r e  is a g r e a t  

demand for  more e f f i c i e n t  s e p a r a t i o n  me thods  f o r  p u r i f y i n g  t h e  de- 

p r o t e t c e d  o l i g o n u c l e o t i d e s  w i t h o u t  major losses. 
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