
3-N-ACYL URIOINES: PREPARATION IWO PROPERTIES ff A NEW CLASS OF URACIL PROTECTING Q7OUPS. 

I t  i s  customary i n  o l igor ibonuc leot ide cnemlsrry to use acyl groups to protect  the exocyclic 
amino functions o f  adenine, glanine and cy t i d ine  residues. This protect ion has not been ex- 
tended to u r a c i l  residues. because convenient methods for the oreoaration of N-3 acvlated 
ur id ines have not  been avai lable.  Except for two cases (Reese;'t.bl. l and Hata et.ai.2) 
the imido funct ion has been l e f t  unprotected, and so has been a cause of u n d e r s W s i d e  
reactions, as c l e a r l y  demonstrated by Reese and h i s  coworkers3. We now wish to repor t  the 
preparat ion o f  N-3 acyl ur id ines as a convenient method of pro tect ion o f  the u rac i l  residue 
during synthesis. The N-3 acyl  ur id ines were prepared i n  a "one pot" react ion using t r imethy l -  
ch loros i lane f o r  " t rans ient  protect ion" o f  the hydroxyls4, and then introducing the acyl 
ch lor ide t o  the react ion mixture. Methanolysis was used t o  remove the t rans ient  hydroxyl pro- 
t e c t i n g  groups and the pure N-3-acyl ur id ines were isolated by separation wi th  reverse phase 
column chromatography. This procedure was used t o  prepare f ive  d i f f e ren t  N-3-acyl ur idines i n  
h igh y i e l d s  (benzoyl , !-and t o l o y l  , p a n i s o y l  and m s i t o y l  , canpounds (1) - (5)) and these 
were invest igated w i t h  rega&-to t h e i r  s t a b i l i t y  to the various react ion conditTons l i k e l y  t o  
be used during o l igor ibonuc leot ide syntheses, and to th i r  ease o f  removal a f t e r  synthesis. 
A l l  f i v e  der ivat ives showed excel lent properties; t h e  N5-acyl groups were removed eas i l y  
using aqueous anmonia i n  ca. 25, 75. 60 150 and 6000 minutes fran the corresponding benzoyl, 
o - to loy l  . p t o l o y l  , anisoyl  and mesi toy1 der ivat ives of ur id ine respect ively.  These - 
encouraging r e s u l t s  k v e  prompted us t o  demonstrate the app l i cab i l i t y  of N-3-acyl ur id ines i n  
so lv ing some of the problems o f  nucleoside and nucleotide synthesis. A review of the proper- 
t i e s  o f  the above ~ ~ - a c y l  ur id ines l e d  us t o  choose the benzoyl der ivat ive as being su i tab le  
f o r  our purposes. F i r s t l y  the  5'-and 3'-  hydroxyl functions were simultaneously protected by 
formation o f  compound (6). then methylation produced crmpound 18) and in t roduct ion of a 
4-methoxytetrahydropyraiiyl group (MTHP) produced compound 17). Kemoval o f  the d i s i l y l  group 
w i t h  the help o f l u o r i d e  ions y ie lded (9) and (10) i n  86 aiid g0 % y i e l d s  respect ively.  Sub- 
sequently the NJ-benzoyl group was removzd from T O )  t o  obtain 2'-0-methyluridine i n  57% 
over a l l  y i e l d  i n  f i v e  steps. F ina l ly ,  the compouX (9)  was employed to synthesize a f u l l y  
protected mnonucleot ide block (11) which was subsequFntly used i n  ol igor ibonucleot ide syn- 
thes is  fol lowing the phosphotriester approach using the strategy developed by C a t l i n  
et.al.5. 
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