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5-Hydroxy-2’-deoxycytidirte (5-OHdC) 2 is one of the major stable “OH radicals and one-electron

mediated oxidation products of 2’-deoxycytidine 1. Diflkrent studies have ahovm that the level of 2 increases

substantially when DNA is exposed to UV, ionizing radiation or oxidizing agents’. In order to study the

structural and the biological role of 5-OHdC 2 in DNA, it is necessary to use oligonucleotides containing the

oxidative lesion 2 at defied sites. Due to the relative instability of the modified nucleoside 2 and the necessity to

protect the additional hydroxyl group in position 5 of the base, this lesion to our knowledge has not been yet

incorporated in oligonucleotides by chemical approaches.

We report herein the fist aite-specfic incorporation of 2 into oligonucleotides using the phosphoramidite

chemistry..Prior to the preparation of the phosphoramidite aynthon 8, the stability of 5-OHdC 2 was checked at

room temperature under the three main conditions used during solid support synthesis : 300/0 aqueous ammonia,

SOY.acetic acid and a commercial oxidizing solution of iodine3. No detectable degradation of 2 was observed

after 24h of incubation. Furthermore, the N4,05-diprotected nucleoaide 6 was quantitatively converted into the

parent compound 2 upon treatment with aqueous ammonia for 2h at room temperature. The kinetic and stability

studies showed the compatibility of 2 with the “Pac phosphoramidite” chemistry.

The synthesis of the target phosphoramidite 8 was achieved in 6 .s@ as shown m Scheme 1. First, 5-

OHdC 2 was prepared by bromination of 2’-deoxycytidine 1 in an aqueous medium followed by 2,4,6-coUidrne

treatment as described in the literatures. Compound 2 was then converted rnto the N4,05-diprotected

intermediate 6 via the TIPDS ether 3. This was accomplished by treating 2 with TIPDSCIZin DMFGm the

presence of imidazole and N& The reaction gives the 3’,5’-O-TIPDS derivative 3 and the 5,5’-O-TtPDS
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derivative 4 m zs~. and 30% yields respectively’. Benzoylation of 3 in CH2C12with pyridine provided the

corresponding protected nucleoside 5. The 3’,5’-O-TIPDS group was selectively removed by treating 5 with

N%3HF in acetonitrile8, yielding the 3’,5’-dihydroxy derivative 6. Standard dimetboxytritylation and

phosphitylation of 6 gave phosphoramidite 8.9

Scheme 1

I$&

$
L

1 :
a

2 : RI =

,
H

o ‘
(

h\
(iPr)2 s

4

y

Go ‘
& (

L S
(iPr)2 ~

Id
y

$o ‘

c

6 : = H
e

c

7: R2 = DMTr, R3 = H

f
8 : = D

R3 = P[(N-iR@(CH2)2CNl

S 1 : a) B 2 ,( ; T ( i ( D

( ; B c p C ; N ( C

92yo ; e) D D ( p 2 6 ; P ( N

d it ( C a 5

Two oligodeoxynucleotides, namely [5’-d(ATC GTG ACT GAT CT)-3’] 9 and [5’-d(ATX GTG ACT

GAT CT)-3’ ; where X = 5-OHdC 2] 10 were then prepsred by phosphoramidite solid-phase synthesis on a

l~ole scale, using phenoxyacetyl protective group for dA and dG and isobutyyl protective group for dC

respectively. After standard deprotection with aqueous ammonia at room temperature for 4h, the 5’-DMTr-

oligomers were puriiied and deprotected on line by reverse phase HPLCIO.The purity and homogeneity of

collected fractions were controlled by HPLC and gel electrophoresia. Respectively, 20 AUfi and 15 AU-

of purified oligomers 9 and 10 were obtained.
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The determination of the molecular weight of the oligonucleotide 10 was accomplished by electroapray

mass apectrometry m the negative mode (Calculated : 4269.80 ; Found : 4268.43) which confirmed (a) the

incorporation of 5-OHdC 2 and (b) that no aide reactions have occured. Beaides, the difference with the

molecular weight of the non-modified oligonucleotide 9 (Calculated : 4253.80 ; Found 4252.36) was equal to

16.07 ; this value corresponds to the expected increase m molecular weight associated with the insertion of 2 in

place of 1. Furthermore, enzymatic digestion of 10 and analysis of the resulting mixture of nucleoaides by reverse

phase HPLC (Figure 1) provided 5-OHdC, dC, dG, dT and dA m a 1:2:3:5:3 ratio confirming the structure. The

identification of 5-OHdC 2 was achieved by comparaiaon of the retention time (tR= 9.2 rnin) with a standard and

by electroapray mass measurement of the collected peak.

Figure 1
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conclusion, the synthesis reported herern
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oligonucleotides containing 5-OHdC 2 at apeci!ic positions”. These modilied DNA flagments are suitable for

fiuther studies aimed at determiningg both the biochemical (mutagenesis, repair) and confirmational features of 5-

OHdC 2 into DNA fragments.
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