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‘The trimoric 3’-deoxyaden)-l~l-(2’-c.~‘)-3’-deox~~adenylyl-(2’ -4’)-3’-deoxyadenosine (12) 
was synthesized via the phosphotriester approach st.arting from cordyccpino (1) . Various 
physical data have been determined and compared ~ii th those of the ribo-~~Z’pS’AZ’pS’~~ 
analog. 

Jt has recently been reported [J-7 1 that the oligonucleotide 5’-O-triphospho- 

ryladcnylyl-(2’+5’)-adenylyl-(?I+5 ‘) -adenosine (pppAA2’p5’A2’p5’A) is syn- 

thesized by reticulyte lysates and extracts from interferon-treated ccl IS in 

the presence of double-stranded R./i, anJ is acting as a strong inhibitor of 

cell-free protein synthesis. Various groups have synthesized this low-mole- 

cular-weight inhibitor 18-11 I as well as its core A2’pStA2’p5’i\ [ 12-141 1,)~ 

chemical means using in general the tricster approach but varying the blocking 

group combinations. 

Part of our program in oligonucleotide chemistry is the synthesis of various 

structurally modified adenylate trimcrs rl51 including the internucleotidic 

linkages as veil as the sugar moiety. 

In this paper we wish to report the synthesis of the corresponding 3’-deoxy- 

adenylate trimer dAZ’p5’42’pS’A (12) as a closcl> related structural analog 

of the naturally occurring inhibitor. 3’ -1Jeoxyadenosine (Cordycepine) (J) 

was treated in the first step by benzoylchloridc in pyridine yielding the 

tetrabenzoyl derivative 2 [ 16j which on selective hydrolysis with IN NaOtl re- 

sulted in the fosmation of y6-benzoyl-3’-deoxyadenosine (3) _ . hlonomethoxytri- 

tylation at the 5’ -position proceeded in quantitative yield to X6-benzoyl-5’ - 

0-monomethoxytrityl-cordycepine (4) as a key intermediate. When 4 was l.eacted 

h-i th a small excess of o-chlorophenyl?hosphoro ditriazol ide in pyridine 

followed by subsequent treatment with cyanoethanol phosphorylation to the 

phosphotriester 2 took place homogeneously and led to an isolated yield of 

79 % after column chromatography on silica gel. Quant.itative deblocking of 

the cyanoethyl group was done by trietbylamine/pyridine at room temp. yielding 

the phosphodiester _I in form of its triethylammonium salt and cleavage of the 
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monomethoxytrityl group to the 5 ‘-OH-phosphotricstcr H was achieved by 2 % 

trifluoroacetic acid in chloroform [ 171. The third component for the conden- 

sation steps was also prepased from 3 by further benzoylation to N 6,N6,2’-O- 

tribenzoyl-5 ‘-0-monomethoxytrityl-3’ -deoxyadenosine (6) and its detritylation 

to X6,N6, 2’ -0-cordycepine (2) . 

A solution of the phosphotriester g and a slight excess (1.1 mol equiv.) of 

the phosphodiester 1 in anhydrous pyridine was then condensed in pi-esence of 

triisopropylbenzenesulfonyl-nitro-I, 2,4-triazolide (‘I’PSST) LIOI to give after 

20 h and the usual work-up including separation and purification by column 

chromatography on silica gel 55 9, yield of the fully protected dinucleoside 

diphosphotriester JQ- The cyanoethyl group was removed from this material by 

treatment again with tricthylamine/pyridine forming the corresponding terminal 
-6 .6 phosphodiester which on further condensation with h ,A ,2’-O-tribenzoyl-3’- 

deoxyadenosine (2) and I’PSNT reacted to the fully blocked trinucleosidediphos- 

photriester 11 in 7Y % isolated yields after purification by silica gel column 

chromatography. 

The trimer 11 was deprotected using first 0.3 N ?J1 ,N1,LJ2,N2-tetramethylguani- 

dinium pyridine-4-carboxaldoximate in aqueous dioxane (l/l) at room temp. for 

5 h to cleave the o-chlorophcnyl groups [ 181, second with cont. 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 2.5 with 

a linear gradient of 0.001 - 0.5 ‘1 triethylammonium bicarbonate at pH 7.5 

3’-deoxyadenylyl-(?‘~5’)-3’-deoxyadeny5’)-3’-deoxyadenosjne (22) 

accounted for 8O % yield calculated on t.he extinction coefficient of cordy- 

cepine ( & = 15200) and considering a hypochromicity of 27 ‘6. 

The purity of 12 was checked by TLC and paper chromatography as well as a 

complete hydrolysis by snake venom phosphodiesterase to cordyccpine (J) and 

cordycepine-5 ‘-monophosphate in a l/Z ratio. Further physical data (Tab. 1) 

such as the CD-values and the hypochromicity have been determined and show in 

comparison b-ith the ribo-trimer AZ’p5’.&2’p 5’4 significant differences the 

origin of which will be studied in more details. 

‘Tab. 1 - Physical Data of :1pApA-Trimers 

I dM’p5’A2’p5’X I AZ’pS’AZ’pi’A 

Chruma tography’) 
CeIlulose i-PrOH/conc. W-/H,0 (11/2/Y) 1 .I8 0.96 
PEI-Cellulose 0.2 ii1 annno&m~icarbonate 1.52 1.44 - 
CD-Snektrum 

dhosphate buffer pH 7 ?Z) 
252 272 251 271 

-54200 +619cy) -41400 +46400 
/ b) 

HEchromicitv _-_ - I 25: I m_ 2: % 22 “-, 

a) lx-values calculated for _c~p = 1.00; 
b) ~rrzyl[fic hydrolysis; calculated from & of cordyccpine assumed to he 15200. 
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