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The prepara t ion  of 5 ' r ( ~ ~ - ~ p ~ p ~ p ~ p ~ p ~ p ~ p ~ p ~ p ~ p ~ - ~ ~ ) 3 ' ,  by the phosphotr iester 
approach, i s  descr ibed using f u l l y  p ro tec ted t r i - a n d  te t ra - r i b0  uc leo t i de  blocks. The s a l i e n t  P features inc lude the mployment of 9-phenylxanthen-9-yl IP i xy l )  as a 5 ' - p ro tec t i ng  groyp, 
4-methoxytetrahydropyranyl- ( M T H P ) ~  as a 2 ' - p ro tec t i ng  group and f luoren-9- methyl-(FM) as 
a 3 ' - te rmina l  phosphate p ro tec t i ng  group. Thus, successful employment o f  fluoren-9-methyl as a 
phosphate p ro tec t i ng  group has enabled us to ca r r y  out a block synthesis s t ra tegy leading to 
o l igor ibonuc leot ides  i n  h igh overa l l  y i e l ds .  

The key r ibonucleoside bu i l d i ng  blocks, (general formula: ( 1 ) ) .  were prepared s t a r t i n g  from 
3 '  ,5'-di-0-1 .I .3.3-tetraisopropyldisiloxane- 1,3-d-yl-4 de r i va t  ves of the corresponding-N- 5 protec ted r ibonucleosides and ur id ine .  They were then converted t o  the 2-chlorophenylphosphg- 
d i e s t e r  sa l ts .  (gelera1 formula: ( 2 ) ) .  These phosphodiester s a l t s  were then reg iose lec t l ve l y  
condensed w i t h  a 3 , 5'-dihydroxy r ibonucleoside block t o  obta in  p a r t i a l l y  protected (3 5 ' ) -  
d i r i bonuc leo t i de  blocks, (general formula: (311, o r  a f u l l y  protected mnonucleot ide block ( 4 ) .  
13) could be e a s i l y  c nverted to 15) w i t h  the help o f  2-chlorophenylphosphorobis-(1.2.4-triazo- 8 l i d e )  i n  an usual way . The phosphodiester sa l ts ,  (general formula: 15)) could be used as a 
5 ' -p ro tec ted component f o r  a fu r ther  condensation w i t h  a 5'-hydroxy block. The 5'-hydroxy blocks 
were prepared by se lec t i ve  removal of the p ixy1 group by ZnBr i n  CH2C12 a t  O'C when the 
MTHP group was completely stable.  (5)  cou ld  also be employed ?n the preparat ion o f  the 
5'-hydroxy blocks, (general formula: (7 ) ) .  a f te r  the  protect ion of the 3'-phosphodiester a t  the 
l e v e l  o f  a t r i e s t e r  w i t h  the  help of fluoren-9-methyl-(FM) group. The f u l l y  protected phospho- 
t r i e s t e r s ,  ( 4 )  and (61, were completely s tab le  under the condi t ions of normal manipulations 
dur ing  the synthesis;  y e t  the FM group cou ld  be conveniently deprotected se lec t i ve l y  to generate 
the  phosphodiester s a l t s  w i t h i n  an hour a t  20'C w i t h  the help of E t  N 110 equiv.) i n  dry p y r i -  
d ine  solut ion.  The 5 ' -pro tec ted phosphodiester s a l t s  were then coupfed to the appropr iate 
5'-hydroxy blocks to g ive  the f u l l y  protected tri- and tetra- o l i go r i bonuc leo t i de  blocks. They 
were then subsequently assembled t o  obta in  the undecaribonucleotide, which was eventual ly de- 
pro tec ted to ob ta in  the t a r g e t  sequence. 

, , I  R = H ,  

12) R = PHOSPHODIESTER; 

($1 R = PHOSPHOTRIESTER. 

PHOSPHODIESTER 

PHOSPHOTRIESTER 

RO 0-MTHP 

(31 R = H i  R '  = PIXYL; 

(I) R = PHOSPHODIESTER 

R'=  PlXYL; 

( 6 )  R = PHOSPHOTRIESTER 

R ' =  PLXYL; 

(71 R = PHOSPHOTRIESTER 

R ' =  H .  
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