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Summary. A convenient procedure to synthesise the title compound in large quantity has been 

described using acid and acyl protecting groups at the 5'- and 3'-positions respectively. 

2'-5'-oliyoisoadenylate Synthetase E, an enzyme produced in interferon treated cells, 

polytiierizes ATP into a series of oligonucleotides of general structure ppp (A2,o)n5,A. Of 

these, PPP A21p5tA2Np5 ,A was directly correlated with the antiviral activity of interfe- 

ron.lm3. This highly charged nucleotide could not penetrate intact cells. Therefore, the 

action of A21p5jA21p51 A (l), without 5'-phosphates, has been investigated and it has been 

found to be an effective inhibitor of concanavalin A stimulated DNA synthesis in mouse 

spleen cells4. 

The chemical routes to introduce a 2'+5' linkage for the synthesis of the core (1) in- 

volves the preparation of the building blocks (2) and (3). The protecting groups on these 

blocks have to be appropriately chosen to be able to operate on one functionality at a time, 

(A\), R’=OH, K’ ‘-IBYB. 

(:,Y),R' =Pixyl,R"=DBb!S. 
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Earlier workers have used (i) the combination of a base labile protecting group at 5' and an 

acid labile group at 315,(ii) dri dcid labile protecting group at 5' and a neutral group at 

3'-(t-butyldilnethylsilyl-), removable with fluoride ion after converting internucleotide 

phosphotriester function to the phosphodiester leve16. The use of an acyl protecting group 

has not yet been reported for the syrithesis of the title compound because of the strong ten- 

dency of these acyl groups to migrate (benzoyl)acetyl>forlnyl) from 3' to 2' and vice versa 

to generate an equilibrium mixture of 2'/3' monoacylated derivatives in any protic (faster 

rate) or aprotic solvent. This isolneriration is base catalysed7. Thus a commonly available 

acyl group at 3' position would migrate partially to 2' under a standard phosphorylating 

condition and this would result in an introduction 0.7 a phosphodiester or a phosphotriester 

function unspecifically. Now, we wish to report that a crystalline 2-dibromomethylbenzoyl 

(DBMB) group at 3' position has a much slower aptitude to migrate to a vicinal 2'-OH func'c- 

ion. Thus 3'-O-Z-dibromornethylbenzoyl adenosine and its 6-N-benzoyl derivative 8 were 

stable over eleven days in dry pyridine solution but isomerizes slowly to an equilibrium 

2'/3' mixture (Ca. 0.8:3.2) in 117h. at 20-C in 2"; aqueous pyridine (0.4 ml) solutiong. 
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This slower migration of the DBMB group than any other acyl group7 so far reported may be 

due to the destabilization of the oxonium-carbonium ion intermediate by the bulky 2-dibromo- 

methyl group. Further advantage of the 3'-0-DEMB group is that it is removable under a neu- 

tral condition1°p17 and therefore an acid labile group could be introduced at 3' before 
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(51) ,R=Pixyl 

(58) ,R-H w Rz 0 Bz 

(6) 
the deprotection of the final product (6) to (1) to miniillize any neighbouring group partici- 

pation. The 5'-OH function of (2A) was protected with an acid labile protecting group, 

(9-phenyl-9-xanthyl-(Pixyl))11y17 by treating (ZA) with a slight excess of Pixyl chlori- 

de in dry DMF - CHC13 (1:5 v/v, 20 ml/m.mol.) solution, in presence of finely powdered 4A 

molecular sieves (3.5 g/m.mol) as a neutral acid scavengerI*, to give its 5'-O- Pixyl 

derivative (25) as a powder (79%) after usual work up and column chromatography (2% ethanol- 

CHC13 was used as eluent). 'H-NMR confirmedI that no isomerization took place under 

the above reaction condition. Having prepared such a building block, Rf=0.43 in solvent: 

A14 with free 2'-OH group (ZB), the phosphodiester function was introduced under a vir- 

tua; neutral condition15 to obtain (46). Thus, when a solution of (2B) (1.5 g, 1.66 

m.mol.) in dry acetonitrile (5 ml) was added to a solution of o-chlorophenylphosphorochlori- 

date (815 mg, 3.33 m.mol.), 1,2,4-traizole (462 mg, 6.7 m.mol.) and Et3N (674 mg, 6.66 

m.mol.) in dry acetonitrile (50 ml) containing 4A molecular sieves (powder, 23.5 g) and 

stirred at 20°C for 25 min. a product with Rf=O in solvent: A was formed which gave posi- 

tive test for Pixylated derivatives14a. The monotriazolide (4A), Rfz0.31 in solvent:B, 

formed could, within 10 min., be hydrolyzed to (4B) by the addition of a mixture of Et3N 

(6.66 m.mol.) and water (10 m.mol). The reaction was filtered and the residue was washed 

with CHC13 (6x25 ml) and was then worked up following published17 procedure to obtain 

pure (46), Rf=O.Zl in solvent: B, as white powder (1.84 g, 92%). The building block 

(46)16 (781 mg, 0.653 m.mol.) was then condensed with N6, N6,02'y3Ltetrabenzoy1 ade- 

nosine (3A) (369 mg, 0.54 m.mol) in dry pyridine (0.5 ml) using 1-mesitylenesulphonyl-3- 

nitro-1,2,4-triazole(MST-NT) I7 (1.48 g, 5 m.mol.) at 20-C for 70 min. Following a stan- 

dard work up17 and column chromatogrpahy (4.5% ethanol=CHClg), the fully protected 

dinucleoside monophosphate (5A), Rfz0.36 in solvent: A, was obtained (831 mg, 87%). This 

material was depixylated17 to unmask the 5'-OH function using 4-toluenesulphonic acid. H20 



in 2X ethanol-CHC13 at 20°C to obtain (58) (643 mg, 91%), Rf=0.27 in solvent:A. This was 

further condensed with (48) (561 mg, 0.47 m.mol.) in dry pyridine (0.4 ml) solution using 

MST-NT (1.39g, 4.7 m.mol.) as condensing agent in the above reaction condition. Thus 

the fully protected trinucleoside diphosphate (6) was obtained (781 mg, 715:), Rf= 0.41 in 

solvent:A, after usual work up and column chromatography (5.4% ethanol-CHC13). The protec- 

ting groups from (6) (22mg) were removed I7 in the following order to obtain (l):(i) DBMB 

group was removed using AgC104 (16 parts) 2,4,&collidine (9 parts) in 98% aq.acetone, 

followed by treatment with morpholine, (ii) 3'-OH was then blocked reacting this with Pixyl 

chloride in pyridine solution, (iii) treatment with NI NI N2,N2-tetramethylguanidi- 3 I 
nium-syn-4-nitrobenzaldoximate in dioxane-water (1:l v/v) at 20-C for 19h., (iv)aq. NH3 

(d0.88) at 20°C for 31h., (v) 80;; aq. CH3CGOH for 15 min at 20°C (vi) aq NH3(d0.88) at 

20-C for 5 min. The (1), thus obtained, was purified through a DEAE-Sephddex A25 column elu- 

ting with Et3 NH+HCD3 buffer linear gradient (pH 7.6, O.OOl-0.5M, 200 ml each), 5.7 

mg, 79.6%, Rf=0.9 (solvent:B), 0.64 (solvent:C), lH-NMR (DMSO-d6:DzG::I:I v/v)~: 

7.7,7.85,7.96,7.83,7.97,8.03 (aromatic protons, H-2 and H-8), 5.76(d,J=3.5Hz), 5.9(d,J=4llr) 

and 6.04(d,J=4.3Hz). iJV(pH7.6)::,,ax258.5 (,32.362). 

The trimer(1) was completely digested by Crotalus adamantus snake venom phosphodiesterase 

and was totally resistant to Tp IiNase which cleaves only 3'-5' diestcr bond. 
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