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Cancer Research and Molecular Biology, Temple University School of Medicine, Philadelphia, 
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b 

ABSTRACT: New 2’,5’-oligonucleotide trimers containing 2’,3’-dideoxy-3 ’ -fluoro derivatives of 
adenosine at the 2’-terminal end of oligomers have been synthesized. Some of the synthesized 
trimers showed biological inhibitions of HIV- 1 reverse transcriptase and HIV-1 induced syncytia 
formation. 

Naturally occuring 2’,5’-oligoadenylates (mainly trimers, both 5’-phosphorylated and unphos- 

phorylated) have shown different kinds of biological activity14. However, these compounds are 

rapidly inactivated in the cell by some Many analogues of 2’,5’-oligoadenylates have 

been synthesized to overcome this problem, and to achieve new approaches to antiviral and 

antitumoral therapy7-15. One of this analogues, cordycepin trimer core16317, was found to be a 

biologically active compound with metabolic stability”. Later it was found to be also an inhibitor 

of HIV-1 reverse transcriptase (RT)192”. As far as each individual nucleoside residue of 2’,5’- 

oligoadenylates may assume a different role in inhibition of RT or RNase L activation, we have 

synthesized some new 3’-fluOrO containing trimers with double modification at the 2’,3’-terminus 

of the oligos, as potential metabolic stable 2’,5’-oligoadenylates. The ability of synthesized trimers 

to inhibit HIV-1 replication and to improve RNase L activation have been also investigated. 

Selectively blocked nucleosides 1-3, used for the synthesis of trimers, have been obtained from 

the corresponding unprotected nuc leo~ ides~~-~~ ,  respectively, using the transient protection 

method24. The synthesis of the 2’-phosphodiester 4 has been described by us earlieP5. 

Condensation of the 2’-terminal units 1-3 and the building block 4 in the presence of 

TPSCVtetrazole 1:3, as catalysts and followed by detritylation with 2% TsOH in CH2CI?JMeOH 

7:3 afforded the 5’-OH containing dimers 5-7, respectively. The final condensation of 5-7 and 4, 

followed by treatment with 0.5 M DBUPy, TsOWCH2C1~h4eOH and conc. m 0 H  led to the 
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774 KVASYUK ET AL. 

corresponding trimers 8-11 which were isolated by ion exchange chromatography with overall 

yields of 40-50% from all steps. Catalytic hydrogenolysis of the azido derivative 8 in the presence 

of 10% P d C  in EtOH gave 2’-amino-3’-fluoro-2’,3’-dideoxy containing trimer 11  
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The synthesized trimers were tested for recombinant human GST-RNase L activation, and 

inhibition of RT and HIV-I induced syncytia formation by assays described previously26. 

Summarized data in comparison to the activity of the 2’,5’-oligoadenylate trimer core 12, are pre- 

sented in the following table. 

Compound 9-11 inhibited induced syncytia formation 7.0, 2.0, and 9.0 fold, respectively, 

compared to 3.0 fold reduction with unmodified trimer 12. Trimers 8-10 inhibited HIV-I RT 

activity 99.7%, which compares with a 33% inhibition of HIV-1 RT by the compound 12. The 

previously obtained data about a 96% inhibition of HIV- 1 RT by the cordycepin trimer core2’ and 

the results presented here, show that hydroxyl group at either the C2’ or C3’ position of the 

trimer 12 are not essential for the inhibition of HIV-I RT activity. When 2’,5’-oligoadenylate 12 

is modified at the C2’ or C3’ position either fluorine, chlorine, azido and amino substituent, 

recombinant human GST-RNase L is not activated to hydrolyze p0ly(U)-3’-[~~P]pCp compared to 

a 50% activation of GST-RNase L by the trimer 12. These results, and the data a 12% activation 
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TABLE. Biological activities of the synthesized trimers 

‘- RNase L is the percent hydrolysis of 
[32P]poly(U) in the presence of 10 nM p3A3 
and 10 @4 for the remaining trimers. 
b- Syn is the fold reduction in HIV-1 replica- 
tion, as determined by Syncytia formation. 
‘-RT is the percent inhibition of HIV-I RT. 
The value given in the mean of duplicate 
determination with a variance off5-10%. 

of GST-RNase L by the both cordycepin trimer core and its conjugate with vitamin E at the 2’- 

terminus of the trime?’, indicate that the oxygen of the hydroxyl group at the C2’-position of the 

2’,3’-terminus is essential for the activation of GST-RNase L. 

Financial support from INTAS (progect 93- 1500) is gratefdly acknowledged. 
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