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The activation of phosphmonoesters to form phosphodiesters is one of the most important pro- 

blems in the synthetic study of oligooucleotides. Comparative studies of the activating reagents 

of nucleotldes have shown that dicyclohexylcarbodildde @CC) and arylsulfouylchlorides give 

relatively good results 1) . Active intermediates have not been isolated in these reactions. It Is 

desirable to use preactivated phosphomonoesters in the synthesis of phosphodleeter linkages. 

Nucleoside S-alkyl phosphorothioates 2) and nucleoeida quinolphosphates 3) are knowu to be actlva- 

ted by oxidation. Aromatic phoephoramidates have beeo extensively used as protecting groups of 

phosphownoesters In the synthesis of ribo A) - and deoxyribo 5) -oligonucleotides. In this comuni- 

cation we report that p-hydroxyanilldates of mononucleotides are oxidized to form phosphodl- 

esters. 

3'-O-Acetylthyuidine 5'-phosphoro-p-hydroxyanilidate (II) was synthesized using a similar 

method as described for thy&dine 5'-phosphoranilidate 5) in a yield of 67%. 3'44cetylthymidine 

5'-phosphate (I) and p-hydroxyanlline were alloved to react with DCC at 28' for 26 hr. The pro- 

duct was isolated as pyridinim salt by passing through a column of pyridinim Dowex 50x2 and 

extracting with 1:l n-butanol-ethylacetate. Impurities were reomved by extraction with resthy- 

lene chloride before the ion exchange treatment. 5'-O-Acetylthymidine 3'-phosphoro-p-hydroxy- 

anilidate (IV) and N,2',5'-trlbenzoylcytldine 3'-phosphoro-p-hydroxyanilidate (V) were pre- 

pared similarly. The auidate (II) could be converted quantitatively to 3'-0-acetylthymidine 

5'-phosphate either by treatment with isoamylnitrite in pyridine-acetic acid or by oxidation 

with bromine or iodine in aqueous acetate buffer at pH 7.5. 

For the formation of phosphodiesters (III), compound (II) was activated by oxidation with 

bromine in anhydrous conditions in the presence of thymidine, 5'-0-trlmethylacetylthymidine 6) , 

isopropanol, or methanol. Other as&dates IV and V vere also allowed to react with thpmidine and 
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2',3'-0-dibenzoyluridine to yield 5'-0-acetylthymidylyl-(3'-5')-thymidine (VI) and N,2',5'- 

O-tribenzoylcytidyly1-(3'-5')-2',3'-0-dibenzoyluridine (VII),respectively. lhe results are 

suwmarised in Table I. The yield of the products were estimated by extracting the spots in 

electrophoresis at pH 7.5 and measuring absorbance of the spots: thymidylic acid, Rm 1.0; 

the pyrophosphate, 0.73; an unidentified compound, 0.62; diuucleoside monophosphate, 0.40; 

alcoholesters of thywidine 5'-phosphate, 0.60. The results show that znethanol gives higher 

yield compared with isopropanol and larger excess of the primer-y alcohol gives almost quanti- 

tative reaction. Unprotected thymidine was found to be linked at the 5'-hydroxyl group ex- 

clusively. Reaction between the primary hydroxyl group of the nucleoside and the activated 

3'-phosphate seemed to be more favored than the one between the 3'-hydroxyl group of thywi- 

dine and the activated 5'-phosphate. All products were characterized by digestion with venom 

phosphodiesteraae and spleen phosphodiesterase. Polylrerization of mono- and di-nucleotides 

by this method is under investigation. 
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