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NUCLEOSIDES & NUCLEOTIDES, 14(3-5), 889-893 (1995) 

OLIGODEOXYRIBONUCLEOTIDES COVALENTLY LINKED VIA NUCLEIC 
BASES WITH 3’-5’ AND 5’-5’ POLARITIES. 

Ulysse Asseline and N.T. Thuong’ 

Centre de Biophysique MolCculaire,CNRS,Rue Charles Sadron, 
45071 OrlCans Cedex 2,France 

Abstract: The solid-phase preparation of oligodeoxyribonucleotides covalently linked via 
nucleic bases with normal (3’-5’) or inverted ( 5’-5’) polarities is reported. The key-step 
of these syntheses is the preparation of the tethered dimers. 

The discovery of the triple-helix structure in synthetic polyribonucleic acids’, has 

provided the basis for the development of a new strategy to selectively control gene 

expression . However, at the present time one significant limitation to the practical 

application of triple-helix is its requirement for oligopurine tracts in the target double 

helix , To overcome this limitation several approaches3-* have shown that the repertoire 

of the triplex forming sequences can potentially be expanded to adjacent blocks of 

pyrimidines and purines by allowing the third strand to pair with purines on alternate 

strands by crossing the major groove . Among thems-* the use pyrimidine third strands 

with (5’-5’)-ends or (3’-3’)-ends junction in order to meet the relative polarity re- 

quirement between the third strand and the purine containing strand of the duplex has 

been investigated ’-* (FIG la). More recently, it has been demonstrated that 3’-5’ linked 

oligopyrimidine sequences can form a triple helix on a single-stranded DNA sequence9 

(FIG. lb). In this structure one strand folds back on the double-helix to form an 

intramolecular triplex. The ligation of these tethered oligomers was achieved through 

the hydroxyl groups of the sugar residues via a long linker. In order to obtain a good 

cooperative binding between the oligonucleotide segments what requires a short linker, 

we chose to use interbase linkages for the ligation of the two oligopyrimidine sequences. 

In a previous paper” we have described the preparation of symmetrical 3’-3’ linked 

oligonucleotides starting from a tethered dimer immobilized on a support which allows 
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FIGURE la: Model for triple helix formation on alternated target sequence. 
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FIGURE lb: Model for triple helix formation on a single stranded target. 

the synthesis of both sequences simultaneously. We report here the synthesis of asym- 

metrical sequences tethered via nucleic bases with natural (3'-5') and inverted (5-5')  

polarities. The key step of these syntheses is the preparation of the modified bridged 

dinucleosides 5a and 5b described on the FIG. 2. The chosen strategy consists in using 

dimethoxytrityl group on the hydroxyl function (5' or 3' position) of one nucleoside and 

a phosphoramide group on an hydroxyl function (5' or 3' position) of the second 

nucleoside. In order to avoid the problem of protective group selectivity we chose to 

the two remaining hydroxyl groups not involved in the synthesis (one on 

each nucleoside). The dinucleoside 5a (tritylated at the 5'-position of one nucleoside 

and benzoylated at the 3'-position of the second nucleoside) has been obtained by reac- 

tion of the 2',3'-dideoxyuridine tritylated at the 5'-position and substituted at the 4-posi- 

tion by the 2,2'-(ethy1enedioxy)diethylamine 2a with the triazolo derivative of the 2'3'- 

dideoxyuridine substituted at the 3'-position by a benzoyl group 4. The dinucleoside 5b 

has been obtained by reaction of the 2',5'-dideoxyuridine tritylated at the 3'-position and 

substituted at the 4-position by 1,3-diaminopropane 2b with 4. After debenzoylation of 

5a and 5b and phosphytilation of free hydroxyl groups the dinucleoside 
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phosphoramidites 6a and 6b have been obtained, respectively. 3’-5’ asymmetrical linked 

oligonucleotides have been obtained by starting the synthesis of the first oligonucleotide 

in the usual 3’-5’ direction with conventional 3’-phosphoramidites, then adding the 

dimer 6a and continuing the synthesis with assembly of the second oligonucleotide in 

the same direction by using nucleoside 3’-phosphoramidites. 5’-5’-asymmetrical 

oligonucleotides have been prepared by assembly of the first oligonucleotide with 3’- 

phosphoramidites, then addition of the dimer 6b and then by assembly of the second 

oligonucleotide in the opposite direction with nucleoside 5’-phosphoramidites. After the 

chain elongations have been achieved, the removal of the protective groups from the 

modified oligomers as well as their releasing from the supports have been carried out 

following the standard procedure (concentrated ammonia and acetic acid treatments). 

After purification and analysis by ion exchange and reversed-phase chromatographies 

the full deprotection and the nucleic base composition of the interbase linked 

oligonucleotides 7a, 7b1, 7b2 and 7b3 have been confirmed by nuclease degradation 

followed by reversed-phase a n a l y ~ i s ’ ~  of the hydrolysates through comparison with 

standard monomers and modified dimers samples obtained after full deprotection of 

compounds 5a and 5b, respectively. The described method which involves the removal 

of the hydroxyl groups not used in the synthesis allows the preparation of asymmetrical 

linked oligonucleotides with any polarities. We reported here only the preparation of 

linked oligonucleotides with 3’-5’ and 5’-5’ polarities but 3’-3’ tethered oligonucleotides 

could be obtained by using the same strategy. 
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