This article was downloaded by: [Washington University in St Louis]

On: 22 December 2014, At: 11:23

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

Mucleosides, Publication details, including instructions for authors and subscription information:
Mucleotides http://www.tandfonline.com/loi/Incn20

& Nucleic Adids | V15D IFIED CYCLOBUTANE CARBONUCLEOSIDES:
SYNTHESIS AND EVALUATION OF THEIR ANTIVIRAL
ACTIVITY

F. Fernandez ?, A. R. Hergueta ® , C. Lopez ®, E. De Clercq ° & J. Balzarini °

# Universidad de Santiago , Dpto. Quimica Orginica, Facultad de Farmacia, Santiago de
Compostela, E-15706, Spain

b Rega Institute for Medical Research, Katholieke Universiteit Leuven , Leuven, B-3000,
Belgium

Published online: 07 Feb 2007.

To cite this article: F. Fernandez , A. R. Hergueta , C. Lopez , E. De Clercq & J. Balzarini (2001) MODIFIED CYCLOBUTANE
CARBONUCLEOSIDES: SYNTHESIS AND EVALUATION OF THEIR ANTIVIRAL ACTIVITY, Nucleosides, Nucleotides and Nucleic
Acids, 20:4-7, 1129-1131, DOI: 10.1081/NCN-100002504

To link to this article: http://dx.doi.org/10.1081/NCN-100002504

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of
the Content. Any opinions and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied
upon and should be independently verified with primary sources of information. Taylor and Francis shall

not be liable for any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other
liabilities whatsoever or howsoever caused arising directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any

form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www. tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/loi/lncn20
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/NCN-100002504
http://dx.doi.org/10.1081/NCN-100002504
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Washington University in St Louis] at 11:23 22 December 2014

NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS, 20(4-7), 1129-1131 (2001)

MODIFIED CYCLOBUTANE
CARBONUCLEOSIDES: SYNTHESIS AND
EVALUATION OF THEIR ANTIVIRAL ACTIVITY

F. Fernandez,"* A. R. Hergueta,! C. Lépez,! E. De Clercq,>
and J. Balzarini?

lDpto. Quimica Orgdanica, Facultad de Farmacia, Universidad
de Santiago. E-15706 Santiago de Compostela, Spain
Rega Institute for Medical Research, Katholieke Universiteit Leuven.
B-3000-Leuven, Belgium

ABSTRACT

The synthesis of some 9-(2-cyclobutylethyl)guanine derivatives and analogous
carbonucleosides from 1S-a-pinene is here presented. None of them showed
detectable selectivity when assayed in the performed anti-viral tests.

Carbocyclic nucleosides with a cyclobutane ring linked to a purine base, such
as Lubocavir (1) (1) and Cyclobut A (2) (2), are known to present interesting
antiviral properties. In a search to explore structural variations on the pseudo-sugar
moiety which might improve or retain antiviral activity, a series of carbocyclic

nucleosides of type 3 (Z=CH, N; X=Cl, OH, NH;) was studied.

The synthesis of compounds 3 in enantiomerically pure form was carried out
starting from easily available 1S-«-pinene (4). Permanganic oxidation of 4 yielded
pinonic acid 5, which was reduced by NaBH, mainly to the pinolic acid 6. Acetyla-
tion of 6 by Ac,O/Pyr was followed by successive treatments with CICO,Et/Et;N
and NHs, to obtain the acetoxy amide 7. Finally, reduction of 7 by LiAlH,4 gave the

amino alcohol 8, in a 26% overall yield.

*Corresponding author.
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Scheme 3. a) 4,6-Dichloropyrimidin-2-amine/Et;N/1-butanol; b) 4-CIC¢H4;N,/H,O; ¢) Zn/AcOH;
d) CH(OEt);/12N HCI; e) 0.33N NaOH; f) 14M NH,OH; g) NaNO,/IN HCI; h) 0.33N NaOH;
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Condensation of 8 with 4,6-dichloropyrimidin-2-amine afforded 9, which
was further condensed with 4-chlorophenyldiazonium chloride to give the 5-azo-
pyrimidine derivative 10. The hydrogenation of the azo group of 10 with Zn/AcOH
yielded the 2,5-diaminopyrimidine derivative 11. This key intermediate was then
used to construct the guanine or 8-azaguanine derivatives using well stablished
procedures (3).

Compounds 3(a—f) were assayed against a variety of viruses, including
HIV-1 and HIV-2, cytomegalovirus, TK* and TK™ varicella zoster virus, influenza
[H2N2 A2 Japan/305/57, H3N2 (X31) and B Hong Kong/51/72] virus, herpes sim-
plex virus type 1 and type 2, vaccinia virus, vesicular stomatitis virus, reovirus-1,
sindbis virus and Punta Toro virus. No antiviral activity at concentrations > 5-fold
below the corresponding cytotoxicity thresholds could be discerned with any of the
compounds against any of the viruses evaluated.
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