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SYNTHESIS OF O ~ - A L K Y L A T E D  GUANOSINE A N D  
D E O X Y G U A N O S I N E P H O S P H O R A M I D I T E S  

B.S. S c h u l z  and  W .  P f l e i d e r e r  
F a k u l t l t  f u r  Chemie, U n i v e r s i t a t  K o n s t a n z ,  0 -7750  K o n s t a n z  

6 Since 0 -alkylguanine de r i va t i ves  p lay a s p e c i f i c  r o l e  i n  nuc le i c  ac ids  as 
p o t e n t i a l  sources o f  mutagenic ( 1 )  and carcinogenic ( 2 )  a c t i o n  the monomeric 
b u i l d i n g  b locks o f  t h i s  type o f  compounds are des i rab le  f o r  more d e t a i l e d  s t u -  

dies. The o l d  route t o  0 - a l k y l  r ibonucleosides v i a  the corresponding 6-ch loro 
d e r i v a t i v e  worked w i t h  low y i e l d s  i n  the 2'-deoxy ser ies and cou ld  on l y  j u s t  
recen t l y  be improved by f u n c t i o n a l i z i n g  the  amide group f i r s t  by s u l f o n y l a t i o n  
on oxygen and fo l lowed by subsequent displacement o f  tr imethylamine and var ious 
a1 koxides ( 3 ) .  

Despite the f a c t  t h a t  t h i s  sequence o f  reac t i ons  can be achieved as a one- 
po t  procedure an even more simple method f o r  modifying the 0 -pos i t i on  o f  gua- 

nosines has been found i n  the Mitsunobu reac t i on  (4) .  

6 

6 

2 2 We found t h a t  N ,2' , 3 '  ,5'-tetraisobutyryl-guanosine and N ,3 '  , 5 ' - t r i i s o -  
butyryl-2'-deoxyguanosine respec t i ve l y  reac t  smoothly a t  room temp. w i t h  a 20 X 
excess o f  triphenylphosphane, e t h y l  azodicarboxylate and the appropr ia te p r i -  
mary o r  secondary a lcohol  i n  absol. dioxane t o  the  corresponding 0 - a l k y l  guano- 
s i n e  de r i va t i ves .  The reac t i on  proceeds i n  p r i n c i p l e  very we l l  b u t  i s o l a t i o n  o f  
the pure reac t i on  products i s  sometimes problematic due t o  d i f f i c u l t i e s  i n  chroma- 
tograph i c a l  separation from tri phenyl phosphane o x i  de and e thy1 hydraz i  nedicarb- 
oxylate. 

Methanol, ethanol , benzyl a lcohol ,  6-phenylethanol , a l l y 1  a lcohol ,  propargyl 
alcohol and isopropanol reacted i n  a s i m i l a r  manner, b u t  t e r t i a r y  a lcohols  and 
aromatic phenols d i d  n o t  work from s t e r i c  and mechanistic reasons respec t i ve l y .  

The 0 -a l ky la ted  2'-deoxyguanosine de r i va t i ves  have then chemical ly been 
modified t o  the corresponding cyanoethyl N-di isopropylphosphoramidites. F i r s t  
the sugar acyl groups were removed w i t h  methoxide/methanol fo l lowed by dimethoxy- 
t r i t y l a t i o n  and f i n a l l y  phosph i t y la t i on  by means o f  chloro-cyanoethyl-N-diiso- 
propylaminophosphane. 
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