
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Synthesis of Spirannic Nucleosides and Their Incorporation into
Oligonucleotides
A. Renarda; M. Koteraa; J. Lhommea

a Chimie Bioorganique, L.E.D.S.S., Associé au CNRS, Grenoble Cedex, France

To cite this Article Renard, A. , Kotera, M. and Lhomme, J.(1999) 'Synthesis of Spirannic Nucleosides and Their
Incorporation into Oligonucleotides', Nucleosides, Nucleotides and Nucleic Acids, 18: 6, 1437 — 1438
To link to this Article: DOI: 10.1080/07328319908044746
URL: http://dx.doi.org/10.1080/07328319908044746

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/07328319908044746
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 18(6&7), 1437-1438 (1999) 

SYNTHESIS OF SPIRANNIC NUCLEOSIDES 
AND THEIR INCORPORATION INTO OLIGONUCLEOTIDES 

A. Renard, M. Kotera* and J. Lhomme 

Chimie Bioorganique, L.E.D.S.S., AssociC au CNRS, Universitd Joseph Fourier, BP 53, 
38041 Grenoble Cedex 9, France, *E-mail mitsu.kotera@ujf-grenob1e.fr 

ABSTRACT: The spirannic nucleosides dH,, dHp, s B  and cB were synthesized and 
incorporated into oligonucleotides using the cpg-oxalyl solid support strategy. 

The ability of triplex forming oligonucleotides to recognize specific sequences of 

double stranded DNA can be used as a powerful means to control gene expression . We 

designed a new type of chimeric oligonucleotides built from a track of spirannic 
nucleosides for the recognition of double stranded DNA sequences. 

1 

The hydantoin ring and the barbiturate ring are known to possess thymine-like 
hydrogen bonding capacity against adenine derivatives. These heterocycles were combined 

with the deoxyribose moiety or its carbocyclic analog to afford four spirannic nucleosides, 

2'-deoxyhydantocidin (dHp), its C 1'-epimer (dH,), 2'-deoxyribospiro barbiturate (sB) 
and carbaspirobarbiturate (cB). These constrained units were chosen as target units to be 
incorporated into oligonucleotides. Indeed, according to preliminary molecular modeling 

study, a favorable preorganized geometry for triplex formation might be induced by 
incorporation of a continuous set of these spirannic units into oligonucleotides. 

1437 

Copyright 0 1999 by Marcel Dekker, Inc. www.dekket.eom 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
9
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



1438 RENARD, KOTERA, AND LHOMME 

2 In a previous paper , we described an efficient synthesis of 2'-deoxyhydantocidin 

(dHp) and its C1'-epimer (dH,). We newly developed stereocontrolled synthesis of the 

hitherto unknown spiro nucleosides sB and cB outlined in the following scheme. 

2) TBSCI, lmidazole 
3)TMSCI,MeOH 

-, %N)=o - sB 

TBSCL 1) urea, BuOK 
lmidazole - 2) TMSCI, MeOH 

90% 66% 
* cB 

T B S ~  
(4R 35) 

Scheme Stereocontrolled Synthesis of sB and cB 

We showed by 'H NMR spectroscopy that these spirannic nucleosides bind 

deoxyadenosine (diacetate) in organic solvent (CDC1,) with the spirobarbiturates showing 

the highest affinities. These spiro nucleosides turned out to be unstable in the alkaline 

conditions used for the final deprotection step in the conventional phosphoramidite 

approach. We circumvented this problem using a modified cpg-oxalyl solid support 

methodology . We thus synthesized nine modified decamers T4YTs, T3Y3T4 and TY8T (Y 

= dH,, dHp or c B ) ~ ' ~ .  The hybridization properties of these oligomers are currently under 

study. 

3 
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(4) The deoxyribospiro barbiturate (sB) is too unstable to be incorporated into 

(5) The purity of oligomers was verified by HPLC and the successful incorporation in the 
case of three 8 units-incorporated decamers (TY8T) was confirmed by NMR analysis. 

oligonucleotides. 
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