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Abstract: We report a facile, quantitative regeneration of the thiocarbonyl group from S-alkylated 4-thio-2’-

deoxyuridine residues by treatment with NaSH within oligodeoxynucleotides. © 1999 Elsevier Science Ltd. All rights
reserved.

We have described the use of 4-thio-2’-deoxyuridine (dS4U) bases for appending chemically reactive
functional groups into oligodeoxynucleotides by direct S-alkylation,l"’z’3 and we detailed the use of this method-
ology for template-directed covalent cross-linking of duplex DNA.* In the course of our investigations, we
developed an extremely simple protocol for the regeneration of the starting d3*U base 1 within the oligo-
nucleotide by displacement of an S-alkyl group of 2 with NaSH under mild conditions. This method, in effect,
renders the S-alkylation reaction of d3*U reversible.

During the incorporation of d%*U residues into synthetic oligonucleotides,6 we observed that systems
such as 2 (R = CH,CH 2CN)7 were susceptible to ammonolysis by the ammonium hydroxide used for base

deprotection, but that this ammonolysis could be

SR suppressed by addition of 50 mM NaSH to the reagent

NH R-X ﬁ N system. Connolly and Newman had previously made a

I N/k o “TNasH I N/& o similar observation with a 6-thioguanosine system,8

| | and the susceptibility of thiol groups on pyrimidine and

dna 1 dna 2 purine systems to act at leaving groups in substitution

reactions is well documented.® This observation led us

to the proposition that the HS™ displacement reaction could be performed on a preparative scale within an oligo-
deoxynucleotide to regenerate the starting d5*U residue, subsequent to S-alkylation.

Treatment of d5*U-containing oligodeoxynucleotide 3 with iodoacetamide results in quantitative and
chemoselective S-alkylation to afford the thioimidate 4. This compound was characterized by enzymatic diges-
tion to the component nucleosides followed by HPLC analysis of the mixture, as described previously.2 When 4
was treated with NaSH (0.9 M in dd H20) at elevated temperature (95 °C) for 50 min quantitative formation of
the parent d%*U oligomer was observed, as evidenced by HPLC analysis.2 Alternatively, heating at 37 °C for 15
h in the presence of NaSH accomplished the same transformation with equal effectiveness.
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The conversion of alkylated d54U back to the unalkylated starting material could also be monitored by

UV spectroscopy (Figure 1). Upon treatment of 4 with NaSH, the characteristic 4-thiouracil peak of 3 at 332 nm
clearly reappears. This is accompanied by the disappearance of the shoulder at 308 nm, which is characteristic
of S-alkylated 4-thiouracil in 4.
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Figure 1. UV spectra (H0) of 3 obtained from 4 by treatment with NaSH.
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