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SYNTHESIS OF P-THIOADENYLYL (2'-5') ADENOSINE AND
P-THIQOADENYLYL (2'-5')-P-THIOADENYLYL-(2'-5')-ADENOSINE

R. Charubala and W. Pfleiderer
Fakultdt flir Chemie, Universitit Konstanz, D-7750 Konstanz

Summary: Dimer and trimer adenylates with 2'-5' phosphorothioate 1ink-
ages were synthesized via the phosphoramidite method using p-nitrophenyl-
ethyl group for phosphate protection and followed by sulfur oxidation. The
various diastereoisomers were separated and characterized.

In recent years, analogues of the antiviral and antitumor
agent pppA2'p5'A2'p5'A (2-5A) and its core have been subject of
several syntheses (1). It is also well established mainly due to
the pioneering work of Eckstein et al. (2) that phosphorothioate
analogues of oligonucleotides, which contain at a specific location
a chiral phosphorothioate instead of the naturally occurring phos-
phodiester bond, are valuable compounds for elucidation of certain
stereochemical aspects of the mechanism of the enzyme catalysed
phosphoryl and nucleotidyl transfer reactions. An analogue of 2-5A
core such as phorphorothiate, with added chirality of the two phos-
phorothiocate groups which result four stereoisomers, may prove bene-
ficial as mechanistic probes of the action of 2-5 A.

Apart from that 2-5 A is rapidly digested by a phosphodiester-
ase which shortened its duration of action, the phosphorothioate
group is more stable to hydrolysis by phosphodiesterase. P. Nelson
(3) et al. have recently published the synthesis of dimer and tri-
mer phosphorothioate using the phosphite triester method.

We successfully achieved the syntheses of four stereoisomeric
P-thioadenylyl-(2'-5')-P-thioadenylyl-(2'-5"')-adenosine starting
from Ne-benzoyl-3'-0-tert.buty1dimethy]sily]-5'-0-monomethoxytri-
tyladenosine 1 (4). Treatment with chloro-p-nitrophenylethoxy-N-
octahydroazoninophosphane (5), in presence of Hiinig's base in dry
CH2C12 gave the corresponding 2'-phosphoramidite 2, which could be
purified by column chromatography in good yield and could be stored
at -10°C for several months. This was then condensed with Ne-benzoy1-
2',3'-di-0-tert.butyl-dimethylsilyladenosine 3, in presence of
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3-nitro-1,2,4-triazole and subsequent oxidation by sulfur to give
the dimer. Chromatographical separation yielded the two diastereo-
mers 4A and 4B, in 1:0.71 ratio in 39 and 28 % yields respectively.
Each of them was detritylated with p-TsOH to give the corresponding
5‘-hydroxy compounds 5A ans 5B which were then condensed with phos-
phoramidite 2 as described for the dimer, to give two sets of tri-
meric pairs of diastereomers. Resolution and purification of the
individual trimers 6A, 6B and 7A and 7B were achieved by silicagel
chromatography and characterized by physical means.
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The dimer diastereomers and the trimer diastereomers were de-
blocked using 0.5 M DBU in pyridine, to remove the p-nitrophenyl-
ethyl groups and conc. ammonia to cleave benzoyl group, 1 M TBAF
in THF to deprotect the silyl function and finally 80 % AcOH to
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2'-5' PHOSPHOROTHIOATE-LINKED ADENYLATES
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The crude product was purified by DEAE

deblock the 5'-MMTr group.

Sephadex A 25 column chromatography using a linear gradient of TEAB

buffer.

Each isomer was found to be pure according to cellulose,

and PEI cellulose chromatography, HPLC and 31P-NMR.
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The absolute configurations of the isomers were determined by

enzymatic studies.
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