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Abstract: Oligonucleotides were modified at their 5° or 3’-termini using a CPG-support carrying
isoargentatin-D, taking advantage of suitable commercial phosphoramidites to perform automated
oligonucleotide synthesis in the 3’5 or 53 direction. © 1997 Elsevier Science Ltd.

It is well known that attachment of lipophilic molecules to oligonucleotides (ODNs) increases their
cellular uptake 1. However due to the additional purification steps, non-nucleosidic phosphoramidites are more
difficult to prepare than the corresponding modified supports. Also, the phosphoramidite is used much less
efficiently than the support because of the large excess used in solid phase-synthesis. Moreover, both
phosphoramidite and support are necessary when chemical derivatization of the 5' or 3™-termini is accomplished
in solid-phase automated synthesis in 3’ —5’ direction as usual2. These considerations are especially important
when only small quantities of rare substances are available. As part of a program directed toward the synthesis
of modified oligonucleotides for antisense and antigene applications, we believed that the use of a derivatized
modified support along with the regular 3’ or 5’-cyanoethylphosphoramidites3 would provide a flexible method
to produce either 3' or 5’ modification of oligonucleotides.

In this report, we describe the synthesis of Isoargentatin-D-modified support (4) and its evaluation in
automated synthesis of oligonucleotides using two pentathymidylic acids as models. Reduction of isoargentatin-
B (1) -a cholesteryl-like product obtained in high proportions from the Mexican rubber plant Parthenium
argentatum (guayule)*.5- with NaBH, in THF gave the mixture of isoargentatin-D epimers (2). This mixture
was treated with 1.5 equivalents of 4,4-dimethoxytrityl chloride (DMT-CI) in pyridine for 24 hours to afford a
mixture of 3-DMT-isoargentatin-D epimers 3a and 3b in proportions 1.0:2.7 respectively. This mixture was
then subjected to reverse-phase HPLC purification6 and gave retention times (tgs) of 11.61 min assigned to the
equatorial isomer 3a, and 13.74 min assigned to the axial isomer 3b after IH NMR analysis’.

Using the axial isomer 3a as a representative example, LCAA-CPG support was derivatized with 3a
through an oxalyl linkage following the conditions of Letsinger8 to give the modified solid support 4 with a
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loading of 3.8 pmol/g. This low loading reflects the steric hindrance of tertiary hydroxyl group used as the point

of attachment. Some attempts to succinylate 3a under different conditions®.10 were unsuccessful.
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Figure 1. Derivatization of the CPG-support with isoargentatin-D. (i) NaBH4/THF, (ii) DMT-Cl/py,
(iii) oxalyl chloride / 1,2,4-triazol / acetonitrile / py, (iv) LCAA-CPG

The modified support 4 was evaluated in automated synthesis of oligonucleotides of two pentathymidylic
acids employing either 5'-dimethoxytrityl-thymidine-3'-8-cyanoethyl-N,N-diisopropylamino-phosphoramidite,

to perform the synthesis in 3'—>5' directionll, or 3'-dimethoxytrityl-thymidine-5'-B-cyanoethyl-N,N-

diisopropylamino-phosphoramidite, to perform the synthesis in 5'—3' direction12, according to a 40 nmol
standard protocol from Applied Biosystems.

Treatment of the solid supported oligonucleotides with NH3 (aq) at room temperature for 2 h enabled
removal of the protecting groups and detachment of the oligonucleotide product from the solid support.
Oligonucleotides were resuspended in 0.2 M triethylammonium hydrogencarbonate buffer at pH 7.5 to avoid
loss of DMT group. Additionally, we synthesized two hexathymidylic acids in both directions under normal
conditions to employ them as reference in the reversed-phase HPLC13 and PAGE14 analysis; In this way, all
four oligonucleotides would bear five phosphate groups and similar molecular weights as shown in table 1. All
them were left in their DMT-on mode.

In order to demonstrate the lipophilic nature of the dimethoxytrityl and isoargentatin-D molecules, a
portion of each oligonucleotide was detritylated with 80% acetic acid. The 5'-DMT-hexathymidylic acid (§) was
subjected to reverse-phase HPLC analysis and gave retention time of 28.35 min: elimination of the hydrophobic

DMT group afforded compound 6 with a retention time of 8.99 min (Atg =19.36 min, table 1). On the other

hand, the 5'-isoargentatin-pentathymidylic-3'-DMT acid (7) and 5'-DMT-pentathymidylic-3'-isoargentatine acid
(9) showed highest tg and lowest mobility in PAGE because they have two lipophilic molecules per
oligonucleotide. Elimination of the DMT group from 7 and 9 acids gave 8 and 10 acids whose tg was lowered
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5.47 and 6.27 min, respectively. This little Atg confirmed the presence of the lipophilic isoargentatine-D

molecule.

Table 1. Physical behaviour in RP-HPLC13 and PAGE4 of the oligonucleotides
synthesized in this work.

Compound Molecular tr® (min) Rpb
weight

®)SDMT(TpsT3 | 249 | 2835 | o082
(6) S’ (Tp)sT 3’ 1847 8.99 0.934
(7) 5' Arg-(pT)s-DMT 3' 2363 37.46 0.702
(8) 5' Arg-(pT)s 3' 2061 31.99 0.784
(9) 5' DMT-(Tp)s-Arg 3' 2363 38.17 0.714
(10) 5' (Tp)s-Arg 3' 2061 31.90 0.808
(11) 5' (Tp)sT-DMT 3' 2149 24.08 0.804

a. tg = retention time
b. Ry, = Relation of mobilities with respect to bromophenol blue.

In this way, we have set up a new approach for oligonucleotide derivatization at the 3’ or 5’-terminus
through the employment of only one modified CPG-support. The important point here is to select the appropriate

DMT-nucleoside-phosphoramidites to perform the oligonucleotide synthesis either in 3' 5" or 5'—3" direction.

Although not reported here, it is evident that both kinds of derivatizations can also be accomplished with only
one appropriately modified phosphoramidite.
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