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SYNTHESIS AND PROPERTIES OF
3'-DEOXYADENYLATE TRIMER dA2'pS5'AZ'p5s'A
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Fakultidt fir Chemie, Universitdt Konstanz, Postfach 5560, D-7750 Konstunz/West Germany

The trimoric 3'-deoxyadenylyl-(2'-=5'")-3'-deoxyadenylyl-(2'-»5"')-3"-deoxyadencsine (]2)
was synthesized via the phosphotriester approach starting from cordycepine (1). Various
physical data have been determined and compared with those of the ribo-AZ"p5STA2'p5'A
analog.

[t has recently been reported [1-7] that the oligonucleotide 5'-0U-triphospho-
ryladenylyl-(2'—5")-adenylyl-{(2'—=5')}-adenosinc (pppA2'p5'A2'p5'A} is syn-
thesized by reticulyte lysates and extracts from interferon-treated cells in
the presence of double-stranded RNA and is acting as a strong inhibitor of
cell-free protein synthesis. Various groups have synthesized this low-mole-
cular-weight inhibitor [8-111 as well as its core A2'p5'A2'pS'A [12-14] by
chemical mcans using in general the triester approach but varying the blocking

group combinations.

Part of our program in oligonucleotide chemistry is the synthesis of various
structurally modified adenylate trimers [15] including the internucleotidic
linkages as well as the sugar moiety.

-

In this paper we wish to report the synthesis of the corresponding 3'-deoxy-
adenylate trimer dA2'p5'A2'p5'A (12) as a closely related structural analog
of the naturally occurring inhibitor. 3'-Deoxyadenosine (Cordycepine) (1)

was trcated in the first step by benzoylchloride in pyridine yielding the
tetrabenzoyl derivative 2 [16] which on selcctive hydrolysis with 1N NaOH ve-
sulted in the formation of Né—benzoyl—S'—deoxyadenosine (3). Monomethoxytri-
tylation at the 5'-position proceeded in quantitative yield to Né—beHZOyl—S‘—
O-monomethoxytrityl-cordycepine (4) as a key intermediate. When 4 was reacted
with a small excess of o-chlorophenylphosphoro ditriazolide in pyridine
followed by subsequent treatment with cyanoethanol phosphorylation to the
phosphotriester 5 took place homogeneously and led to an isolated yield of

79 ¢ after column chromatography on silica gel. Quantitative deblocking of
the cyanoethyl group was done by triethylamine/pyridine at room temp. yielding
the phosphodiester 7 in form of its triethylammonium salt and cleavage of the
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monomethoxytrityl group to the 5'-OH-phosphotriester 8 was achieved by 2 %
trifluoroacetic acid in chloroform [17]. The third component for the conden-
sation steps was also prepared [from 4 by further benzoylation to N6,N6,2'—O—
tribenzoyl-5'-0O-monomethoxytrityl-3'-deoxyadencsine (§) and its detritylation

to N6,N6,2'—O—cordycepine (8.

A solution of the phosphotriester 8 and a slight excess (1.1 mol equiv.) of
the phosphodiester 7 in anhydrous pyridine was then condensed in presence of
triisopropylbenzenesulfonyl-nitro~1,2,4-triazolide (TPSNT) [10] to give after
20 h and the usual work-up including separation and purification by column
chromatography on silica gel 58 % yield of the fully protected dinucleoside
diphosphotriester 10. The cyanocethyl group was removed from this material by
treatment again with tricthylamine/pyridine forming the corresponding terminal
phosphodiester which on further condensation with N6,N6,2‘—O—tribenzoyl—S'—
deoxyadernosine (9) and TPSNT reacted to the fully blocked trinucleosidediphos-
photriester 1] in 79 % isclated yields after purification by silica gel column
caromatography.

1,N1,NZ,NZ-tetramethylguani-

The trimer 1] was deprotected using first 0.3 N N
dinium pyridine-4-carboxaldoximate in aqueocus dioxane (1/1) at room temp. for
5 h to cleave the o-chlorophenyl groups [18], second with conc. ammonia for
42 h to remove the benzoyl groups and finally with 80 % acetic acid for 30
min to split off the monomethoxytrityl group. Then the unblocked product
thereby obtained was purified by chromatography on DEAE-Sephadex A 25 with

a linear gradient of 0.001 - 0.5 M triethylammonium bicarbonate at pH 7.5
3'-deoxyadenylyl-(2'-=5')-3"'-deoxyadenylyl-(2'—=5"')-3"~deoxyadenosine (12)
accounted for 8¢ % yield calculated on the extinction coefficient of cordy-

cepine ( € = 15200) and considering a hypochromicity of 27 %.

The purity of 12 was checked by TLC and paper chromatography as well as a
complete hydrolysis by snake venom phosphodiesterase to cordycepine (1) and
cordycepine-5'-monophesphate in a 1/2 ratio. Further physical data (Tab. 1)
such as the CD-values and the hypochromicity have been determined and show in
comparison with the ribo-trimer A2'pS5'AZ'p5'A significant differences the

origin of which will be studied in more details.

Tab. 1 - Physical Data of ApApA-Trimers
dA2'pSTAZ PSTA A2'nS'A2'pS'A
Chromatograghva)
Cellulose i-PrOH/conc. NHS/H7O (11/2/7) 1.18 0.96
PEI-Cellulose 0.2 M anmonium bicarbonate 1.52 1.44
CD-Spektrum A (nm) 252 272 251 271
Phosphate buffe? pH 7 o -547200 +61900 -41400 +46400
Hygoghromicitvb)
257 nm 27 % 22 %

a) Rf-values calcutated for Ap = 1.00;
b) Enzymic hydrelysis; calculated {rom & of cordycepine assumed to be 15200.
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