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2'-0H PROTECTION BY THE p-NITROPHENYLETHYLSULFONYL (NPES)
GROUP IN OLIGORIBONUCLEGTIDE SYNTHESIS

R. Charubala and W. Pfleiderer
Fakultdt fir Chemie, Universitdt Konstanz, D-7750 Konstanz

Summary: The NPES group has been sucessfully applied for protection of
the 2'-hydroxyl function in synthesizing the adenylate dimer ApA.

The protection of the 2'-hydroxyl function at the ribosyl
moiety constituted an important step in designing a strategy for a
multistep chemical synthesis of oligoribonucleotides. Several acid
and base labile protecting groups (1) as well as the ones removable
under neutral conditions (2) or by mild Lewis acids (3) and the
fluoride ions (4) respectively are known.

’ Qur investigations to find a suitable protecting group for

the 2'-hydroxyl function in the ribo series were guided by the
striking features of the p-nitrophenylethyl (NPE) and -p-nitro-
phenylethoxycarbonyl (NPEOC) residues as universal blocking groups
(5,6) and led to the development of the p-nitrophenylethylsulfonyl
(NPES) group (7), for 2'-protection, since it can be cleaved clean-
ly by a B-elimination mechanism, in aprotic solvents.

This paper describes the synthesis of three different dimers
using the NPES group in the synthetic approach.

5'-0-Dimethoxytrity1-N6-p-nitropheny1ethoxycarbony]-adenosine
(l) was silylated with tert.butyldimethylsilyl chloride to give the
2'-0-silyl (2), 3'-0-silyl (3) and 2',3’-disilyl derivatives (4)
in 33, 50 and 8 % yields respectively. Compound 3 was treated with
p-nitrophenylethylsulfonyl chloride in pyridine at room temp. to
give the 2'-suifonated product 5 in 88 % yield. The 3'-0-silyl group
was then cleaved with 0.5 M TBAF at -6°C to give the required com-
pound 6 in a yield of 76 %.

Three different phosphoramidites were prepared in over 85 %
yield from compound 6 using p-nitrophenylethyl-N,N-diisopropylamino
phosphomonochloridite to give 7, B-cyanoethyl-N,N-diisopropylamino
phosphomonochloridite (8) to give 8 and p-nitrophenylethyl octahydro

Copyright © 1987 by Marcel Dekker, Inc.
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azoninophosphomonochloridite (9) to yield 9, respectively. Puri-
fication was done by column chromatography on silica gel, and cha-

1 31

racterization by 'H and

P-NMR, UV and TLC analysis.

5'-O-DMTr-Z'-0-NPES-N6-NPE0C-adenosine-3'-p-nitrophenylethy]-
phosphoroamidite 9 was condensed with N6—NPE0C-2',3'-di-0-NPES-
adenosine 10 in presence of 3-nitro-1,2,4-triazole in CH3CN and
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subsequent oxidation with iodine/HZO gave the dimer 11 in only
55 % yield due to low solubility of the compound 10 under the applie:
reaction condition. The phosphoramidite 7 was condensed with NC-
NPEOC-2',3'-di-0-tert.butyldimethylsilyl-adenosine (12), and after
oxidation led to the dimer 13 in 88 % yield. The phosphoramidite
8 was finally condensed with 2',3',NG,N6-tetrabenzoyladenosine (14)
and gave after iodine oxidation the fully protected dimer 15 in
88 % yield. This compound was then subjected to DBU treatment to
remove subsequently the cyanoethyl and p-nitrophenylethylsulfonyl
and p-nitrophenylethoxycarbonyl groups. Conc. ammonia removed the
benzoyl groups and finally 80 % AcOH deblocked the 5'-0-DMTr group
to ApA. The crude dimer was purified by DEAE Sephadex column chro-
matography using a linear gradient of TEAB buffer. The purity of
the compound was checked by TLC on cellulose, and PEI cellulose in
different solvent systems, by HPLC which showed pure ApA without
any trace of isomerisation. The yield of the deblocking step was
87 % after purification.

These results suggest that the NPES groups is a suitable pro-
tecting group for hydroxyl function in oligoribonucleotide synthe-
sis. Further work is in progress and will be published very soon.
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