
This article was downloaded by: [York University Libraries]
On: 02 January 2015, At: 04:09
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
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/lncn20

SYNTHESIS OF CARBOCYCLIC
PHOSPHONONUCLEOSIDES
B. Legeret a , Z. Sarakauskaite a , F. Pradaux a , Y. Saito a , S. Tumkevicius b & L. A.
Agrofoglio c
a I.C.O.A. associé CNRS , Faculté des Sciences, Orléans, 45100, France
b Dept of Organic Chemistry, Faculty of Chemistry , University of Vilnius , Lithuania
c I.C.O.A. associé CNRS , Faculté des Sciences, Orléans, 45100, France
Published online: 07 Feb 2007.

To cite this article: B. Legeret , Z. Sarakauskaite , F. Pradaux , Y. Saito , S. Tumkevicius & L. A. Agrofoglio (2001)
SYNTHESIS OF CARBOCYCLIC PHOSPHONONUCLEOSIDES, Nucleosides, Nucleotides and Nucleic Acids, 20:4-7, 661-664, DOI:
10.1081/NCN-100002345

To link to this article:  http://dx.doi.org/10.1081/NCN-100002345

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-100002345
http://dx.doi.org/10.1081/NCN-100002345
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS, 20(4–7), 661–664 (2001)

SYNTHESIS OF CARBOCYCLIC
PHOSPHONONUCLEOSIDES

B. Legeret,1 Z. Sarakauskaite,1,2 F. Pradaux,1 Y. Saito,1

S. Tumkevicius,2 and L. A. Agrofoglio1,∗
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ABSTRACT

Syntheses of carbocyclic analogs of phosphononucleosides are described by two
different methods (introduction of the heterocycle under Mitsunobu conditions
or build-up of the base around a cyclopentylamine moiety).

In case of several viruses, to be active, the nucleosides must be mono-, di- and
triphosphorylated by nucleotidases or kinases enzymes. The first phosphorylation
is known to be selective and limiting. To circumvent this step, pronucleotide (1,2)
or nucleotide analogs, i.e. compounds in which a phosphonate group is mimicking
the phosphate monoester, have been designed (3). Phosphonate analogs have also
the advantage over monophosphates in that P-C bonds are not cleaved by the phos-
phatases which dephosphorylate monophosphates. Thus, in part of our drug dis-
covery group, we have been investigating the syntheses of carbocyclic nucleosides
(4–6), and we will report herein some carbocyclic analogues of phosphononucle-
osides (Fig. 1).

Considering different synthetic approaches towards the targeted compounds,
we developed both convergent methods allowing the connection of the intact het-
erocycle moiety under Mitsunobu conditions (7), and linear methods in which
the heterocycle moiety is built up around a functionalized cyclopentylamine. The
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Figure 1.

requested cyclopentenyl phosphonates have been obtained from cyclopent-3-enoic
acid according to Scheme 1.

The stereochemical control of the process requires that the oxirane interme-
diate 3 be preferentially formed on the less hindered face of the cyclopentylamine
ring to direct the nucleophilic attack of the heterocycle or its precursors. Thus the
epoxidation of ester 2 by MCPBA afforded a 70/30 mixture of stereoisomeric epox-
ides easily separated by chromatography. The only trans-epoxide 3 was used for
the rest of the synthesis. The key synthon 5 (8) was then converted (Scheme 2)
into the allylic alcohol (±)-7 by the “selenylation-oxidation” method. Thymine

Scheme 1.
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Scheme 2.

Scheme 3.

analogue (±)-9 was successfully obtained by Mitsunobu reaction of (±)-7 with
N 3-benzoylthymine as described into Scheme 2. Compound (±)-7 could be also
obtained by deacylation of (±)-6.

The linear approach as depicted in Scheme 3 was used to reach other carbo-
cyclic phosphononucleosides with an exocyclic aminopyrimidine moiety.

Thus, the meso-epoxide 5 after treatment with NaN3 was converted into
(±)-10, which was reduced by hydrogenation to provide the cyclopentylamine
(±)-11. The amine (±)-11 was coupled with 4,6-dichloro-5-nitropyrimidine to
afford after deprotection the phosphononucleoside (±)-12 (10). Reaction of the
aromatic chlorine with methanolic ammonia gave (±)-13a, while hydrogenation
of (±)-13a afforded (±)-13b as a new exocyclic amino carbocyclic analogue of a
phosphononucleoside.

In summary, several syntheses of these hitherto unknown carbocyclic phos-
phononucleosides have been accomplished (11). Biological evaluations of those
compounds for antiviral activity are in progress.
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11. All synthesized products have been fully characterized by 1H, 13C NMR and MS.

D
ow

nl
oa

de
d 

by
 [

Y
or

k 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

4:
09

 0
2 

Ja
nu

ar
y 

20
15

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Order now!

 

Reprints of this article can also be ordered at

http://www.dekker.com/servlet/product/DOI/101081NCN100002345

Request Permission or Order Reprints Instantly! 

Interested in copying and sharing this article? In most cases, U.S. Copyright 
Law requires that you get permission from the article’s rightsholder before 
using copyrighted content. 

All information and materials found in this article, including but not limited 
to text, trademarks, patents, logos, graphics and images (the "Materials"), are 
the copyrighted works and other forms of intellectual property of Marcel 
Dekker, Inc., or its licensors. All rights not expressly granted are reserved. 

Get permission to lawfully reproduce and distribute the Materials or order 
reprints quickly and painlessly. Simply click on the "Request 
Permission/Reprints Here" link below and follow the instructions. Visit the 
U.S. Copyright Office for information on Fair Use limitations of U.S. 
copyright law. Please refer to The Association of American Publishers’ 
(AAP) website for guidelines on Fair Use in the Classroom.

The Materials are for your personal use only and cannot be reformatted, 
reposted, resold or distributed by electronic means or otherwise without 
permission from Marcel Dekker, Inc. Marcel Dekker, Inc. grants you the 
limited right to display the Materials only on your personal computer or 
personal wireless device, and to copy and download single copies of such 
Materials provided that any copyright, trademark or other notice appearing 
on such Materials is also retained by, displayed, copied or downloaded as 
part of the Materials and is not removed or obscured, and provided you do 
not edit, modify, alter or enhance the Materials. Please refer to our Website 
User Agreement for more details. 

 

 

D
ow

nl
oa

de
d 

by
 [

Y
or

k 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

4:
09

 0
2 

Ja
nu

ar
y 

20
15

 

http://www.copyright.gov/fls/fl102.html
http://www.publishers.org/conference/copyguide.cfm
http://www.dekker.com/misc/useragreement.jsp
http://www.dekker.com/misc/useragreement.jsp
http://s100.copyright.com/AppDispatchServlet?authorPreorderIndicator=N&pdfSource=Dekker&publication=NCN&title=SYNTHESIS+OF+CARBOCYCLIC+PHOSPHONONUCLEOSIDES&offerIDValue=18&volumeNum=20&startPage=661&isn=1525-7770&chapterNum=&publicationDate=03%2F31%2F2001&endPage=664&contentID=10.1081%2FNCN-100002345&issueNum=4%267&colorPagesNum=0&pdfStampDate=07%2F28%2F2003+10%3A54%3A36&publisherName=dekker&orderBeanReset=true&author=B.+Legeret%2C+Z.+Sarakauskaite%2C+F.+Pradaux%2C+Y.+Saito%2C+S.+Tumkevicius%2C+L.+A.+Agrofoglio&mac=Jl5jl$0uCIKV1V5qR8gspA--

