
 

 

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

2'- and 3'- Biotin Conjugated Nucleoside Building Blocks: Synthesis of
Biotinylated Oligonucleotides
Muthiah Manoharana; Gopal Inamatia; Kathleen L. Tivela; Patrick Wheelera; Kim Steckera; P. Dan Cooka

a Isis Pharmaceuticals, Carlsbad, CA, USA

To cite this Article Manoharan, Muthiah , Inamati, Gopal , Tivel, Kathleen L. , Wheeler, Patrick , Stecker, Kim and Cook,
P. Dan(1997) '2'- and 3'- Biotin Conjugated Nucleoside Building Blocks: Synthesis of Biotinylated Oligonucleotides',
Nucleosides, Nucleotides and Nucleic Acids, 16: 7, 1411 — 1413
To link to this Article: DOI: 10.1080/07328319708006194
URL: http://dx.doi.org/10.1080/07328319708006194

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/10.1080/07328319708006194
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 16(7-9), 1411-1413 (1997) 

2u- AND 3'- BIOTIN CONJUGATED NUCLEOSIDE BUILDING BLOCKS: 

SYNTHESIS OF BIOTINYLATED OLIGONUCLEOTIDES 

Muthiah Manoharan, Gopal Inamati, Kathleen L. Tivel, 

Patrick Wheeler, Kim Stecker and P. Dan Cook 

Isis Pharmaceuticals, 2292 Faraday Ave., Carlsbad, CA 92008 USA 

The vitamin biotin plays a significant role in biological assays based on its unusually high 

affinity [KD=~O''~M] to streptavidin and avidin. This assay can be used for monitoring cellular 

trafficking of antisense oligonucleotides using hiotin conjugation. In addition to the above 

diagnostic application, biotin conjugation to macromolecules could be used as a vitamin-mediated 

delivery system for macromolecules into cells. Complexation of avidin to hiotin-oligonucleotides 

(phosphodiesters or PNA) have been used to enhance the uptake of oligonucleotides'. Appropiiate 

placement of biotin in oligonucleotides could also provide increased nuclease resistance. 

By conjugating 2'-0-(6-aminohexyl)-5'-O-dimethoxytrityl-5-methyluridine and 3'-0-(6- 

aminohexyl)J'-O-dirnethoxytrityl-5-methyluridine, which were synthesized similar to the 

corresponding uridine analogs2 to 0-nitrophenyl ester of N'-(4-t-butyl henzoy1)-D-(+)-hiotin, we 

synthesized two biotin conjugate nucleoside huilding hlocks. The 2'-hiotin conjugate was further 

converted to a phosphoramidite (I) and the 3'- conjugate was subsequently converted to the CPG 

derivative (11). 

Using these two building blocks several oligonucleotides having one o r  more hiotin 

molecules were synthesized either with a uniform phosphodiester or phosphorothioate backbone. 

The oligonucleotides fell into three categories: (a) short oligonucleotides for NMR structural 
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Figure 1. Nucleoside Synthons to synthesife Biotin Oligonuclcotides 

Murine ICAM-1 Oliognucleotides for 
in vivo nuclease and PWpharmacological studies 

lSlS 13242: T i G C  ATC CCC CAG GCC ACC AT (P=O) 5’-BIOTIN 

lSlS 13243: T2’GC ATC CCC CAG GCC ACC AT (P=S) S’-BIOTIN 

lSlS 13245: TGC ATC CCC CAG GCC ACC AT3* (P=O) 3’-BIOTIN 

lSlS 13244: TGC ATC CCC CAG GCC ACC AT3’ ( P S )  3’-BIOTIN 

lSlS 13247: T2’GC ATC CCC CAG GCC ACC AT3’ (P=O) Both ends 

lSlS 13246: T2’GC ATC CCC CAG GCC ACC AT3* ( P S )  Both ends 

Figure 2. ICAM- 1 Oligonucleotides containing Biotin Residues 

studies; (h) ICAM- 1 antisense oligonucleotides to evaluatc antisense properties; and (c) coiijugates 

to follow the uptake of antisense molecules. 

Using the above synthons ICAM- I oligonucleotides were synthesized and they are being 

used for nuclease and pharmacokinetic(PK) studies (Figure 2). The compounds are also being 

evaluated for inhibition of ICAM- 1 expression. 
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lSlS 13241 

GAT**CT 
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0 

HN'NH 

13253 13241 
T ( /"C) J (1 '-2') 

7.14 

Proton NMR spectra of the compounds 13253 and 13241 indicate that the 3'-substituted 

compound maintains a much larger proportion of N-type sugar conformation than does the 

2'-substituted compound. Assignments were taken from 2-D TOCSY spectra. 

The position of substitutions was determined from NOESY spectra. The confoimational analysis 

was carried out from J (1'-2') coupling constants. 
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