This article was downloaded by:

On: 26 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286
& Nucleic Acids
ey Synthesis and Biological Activity of New Sugar Modified 2',5'-

Oligoadenylate Trimers
Evgeny L. Kvasyuk®, Tamara I. Kulak®; Olga V. Tkachenko?; Svetlana L. Sentyureva®; Igor A.
Mikhailopulo?; Robert J. Suhadolnik®; Earl E. Henderson®; Susan E. Horvath® Ming Xu Gun®; Wolfgang

Pfleiderer?
L “~ 2 a_Institute of Bioorganic Chemistry, Byelorussian Academy of Sciences, Minsk, Belarus -
A Department of Biochemistry, *-Institute of Bioorganic Chemistry, Byelorussian Academy of Sciences,

Minsk, Belarus © ©-Department of Microbiology and Immunology, Fels Institute for Cancer Research
and Molecular Biology, Temple University School of Medicine, Philadelphia, PA, USA ¢ ¢-Fakultat fiir

VORI 2 FUI “% | Chemie, Universitit Konstanz, Konstanz

To cite this Article Kvasyuk, Evgeny I. , Kulak, Tamara I. , Tkachenko, Olga V., Sentyureva, Svetlana L. , Mikhailopulo,
Igor A., Suhadolnik, Robert J. , Henderson, Earl E. , Horvath, Susan E. , Gun, Ming Xu and Pfleiderer, Wolfgang(1997)
'Synthesis and Biological Activity of New Sugar Modified 2',5'-Oligoadenylate Trimers', Nucleosides, Nucleotides and
Nucleic Acids, 16: 5, 773 — 776

To link to this Article: DOI: 10.1080/07328319708002949
URL: http://dx.doi.org/10.1080/07328319708002949

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319708002949
http://www.informaworld.com/terms-and-conditions-of-access.pdf

16: 18 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 16(5&6), 773-776 (1997)

SYNTHESIS AND BIOLOGICAL ACTIVITY OF NEW SUGAR MODIFIED
2’,5’-OLIGOADENYLATE TRIMERS

Evgeny I. Kvasyuk®”, Tamara 1. Kulak®, Olga V. Tkachenko®, Svetlana L. Sentyureva®, Igor A.
Mikhailopulo®, Robert J. Suhadolnik®, Earl E. Henderson®, Susan E. Horvath®, Ming-Xu Guan®,
and Wolfgang Pfleiderer®

*-Institute of Bioorganic Chemistry, Byelorussian Academy of Sciences, Minsk 220141, Belarus
® _Department of Biochemistry, ¢ -Department of Microbiology and Immunology, Fels Institute for
Cancer Research and Molecular Biology, Temple University School of Medicine, Philadelphia,
PA 19140, USA
¢ _Fakultit fir Chemie, Universitit Konstanz, Postfach 5560, D-78434 Konstanz

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 activity'™. However, these compounds are
rapidly inactivated in the cell by some enzymes™. Many analogues of 2’5 -oligoadenylates have
been synthesized to overcome this problem, and to achieve new approaches to antiviral and

7-15

antitumoral therapy 16,17

. One of this analogues, cordycepin trimer core ', 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)">%

. 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 nucleosides™™

, respectively, using the transient protection
method”. The synthesis of the 2’-phosphodiester 4 has been described by us earlier™.
Condensation of the 2’-terminal units 1-3 and the building block 4 in the presence of
TPSCl/tetrazole 1:3, as catalysts and followed by detritylation with 2% TsOH in CH,Cl,/MeOH
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 DBU/Py, TsOH/CH,Cl,/MeOH and conc. NH,OH led to the
773
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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% Pd/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-1 induced syncytia formation by assays described previously”.
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-1 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 core?’ 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-1 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 poly(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.

Comp. | X | Y [RNaseL®| Syn"| RT*
8 F Ns 0 - 99.7
9 F H 0 7.0 | 99.7
10 F Cl 0 2.0 99.7
11 F | NH; 0 9.0 -
12 OH | OH 50 3.0 33.0

* RNase L is the percent hydrolysis of
[**Plpoly(U) in the presence of 10 nM p;As
and 10 uM for the remaining trimers.

*. Syn is the fold reduction in HIV-1 replica-
tion, as determined by Syncytia formation.
°-RT is the percent inhibition of HIV-1 RT.
The value given in the mean of duplicate
determination with a variance of £5-10%.

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

terminus of the trimer”’, 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.
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