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Nucleosides 3': synthesis of novel 1,3,4-oxadiazole

nucleosides’
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5-Aryl-1,3,4-oxadiazole-2(3H)-thiones are ribosylated by reaction with 1-O-acetyl-2,3,5-tri-O-benzoyl-D-ribofuranose,
followed by debenzoylation, to give novel 1,3,4-oxadiazole nucleosides in good yields, one of which reacted with
aniline to yield the corresponding 3,4-diaryl-1,2,4-triazole nucleoside.
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Considerable interest has been shown in recent years in studgnd signal atd 178 (weak signal) corresponding to the C-2
ing the effects of altering the heterocyclic moiety of a biolog- (C=S) of oxadiazole which is near to that of 3-methyl-1,3,4-
ically active compound. Since various 5-aryl-1,3,4- thiadiazole-2(8l)-thione @ C=S 180)}4 The UV spectrab
oxadiazole-2(Bl)-thione derivatives have been reported to indicated that the reaction had led selectively to the formation
show significant biological activity, such as antifungal and of N-ribofuranosyl! derivatives and excluded substitution at the
antibacterial activity-7 Furthermore, modified nucleosides sulfur atom. Thus, the UV spectrum%d or 6a [A,,,(EtOH)
play a very important role in the synthesis of oligo- 290 nm] is close to that of 3-methyl-5-phenyl-1,3,4-oxadia-
nucleotides The modified oligonucleotides that are modified zole-2(3H)-thione ]\, (EtOH), 295 nmJS
either in the base, the sugar or the phosphate moiety, have Furthermore, the IR spectrum B showed a characteristic
become an area of increased activity due to their potential usgand at 1452 cr due to the C=S bond which is close to that
as antiviral and antitumor ageftdhese observations pro- in thiadiazole-2(8i)-thionel (Ves = 1485 cmb). Moreover,
moted our interest in investigating the ribosylation of 5-aryl- hydrolysis of5awith 5% hydrochloric acid afforded the start-
1,3,4-oxadiazole-23)-thiones {) in an attempt to synthesise jng material, 5-phenyl-1,3,4-oxadiazole-B{@thione (La) as
1,3,4-oxadiazole nucleosides, which so far have not yet beeghe sole product; 5-phenyl-1,3,4-oxadiazol+2@ne was not
reported in the literature, in continuation of our progréon detected.
developing new nucleoside derivatives and precursors in the The structure of compoundga was also confirmed by
synthesis of modified oligonucleotides. preparation of an authentic sample. Since 3,4-diphenyl-1,2,4-
5-Aryl-1,3,4-oxadiazole-2()-thiones () were prepared  triaz0le-5(4)-thione ) was ribosylated by reaction with the
by reported methods!! and were ribosylated by using the jpose derivative3, followed by debenzoylation by using

silyl method;? followed by reaction with 3-acetyl-2,3,5-  gqqiym methoxide in methanol at room temperature to give
tri-O-benzoylD-ribofuranose §) by using trimethylsilyl tri- 1o Lucleosidgal

fluoromethanesulfonate (TMS triflate). This reaction did not
give the Snucleosides, 5-aryl-2-(2,3,5-tribenzd¥e-ribo- .
furanosylmercapto)-1,3,4-oxadiazold),(but the N-nucleo- ~ EXPerimental _ _
sides,5-aryl-3-(2,3,5-tribenzo-ribofuranosyl)-1,3,4-oxadi IR spectra were recorded for KBr discs on Testscan Shimadzu FTIR
azole-2(3)-thiones ) in good yield. Thus, it was found that 8000 Series and Bruker IFS 113V spectrophotometidrsiMR and

. . : 13C-spectra were recorded on a Bruker 200 MHz and on a Varian
our previously reported 3,4-diphenyl-1,2,4-triazolet$(4 Gemini 200 MHz NMR spectrometer using TMS as internal stan-

thiones 8) reacted with the ribose derivatie through  garg; Uv spectra were recorded on a Perkin Elmer spectrophotome-
Vorbriiggen coupling to give the N-nucleosides (7).  ter Lambda 5; MS spectra were recorded on Varian Mat 711
Compoundss were debenzoylated by stirring in methanolic spectrometer. Thin layer chromatography was performed on silica gel
sodium methoxide at room temperature to give the free nuclesheets F 1550 LS 254 of Schleicher & Schull and column chro-
oside derivatives6). Reaction of6a with aniline in dioxane  matography on Merck silica gel 60 (particle size 0.063-0.20 mm).

_di - ri - _tri _ Melting points were measured on a Gallenkamp melting point appa-
g?ﬂ?—?rﬂor?f@g;??gggérﬁ:jl)”bOfuranosyl 1,2,4-triazole ratus. Elemental analyses were carried out at Sektion Analytik und

. . Hoechstreinigung, Universitat Ulm, Germany.
The chemical structure of the reaction produstsvere 5_Ary|_3_(gz’3g’5_tri_o_benzoy¥;_D_ribgfuranosy|)_1’3'4_

established and confirmed on the basis of elemental analysiskadiazole-2(3H)-thion¢sa—9: A mixture of La—c(10 mmol each)

and spectral data (MS, IR, U¥1-NMR and13C-NMR: see  and dry hexamethyldisilazane (50 ml) was heated under reflux for 10
Experimental). ThéH-NMR spectra ob showed a doublet at h with a catalytic amount of ammonium sulfate (50 mg). After the
3 6.70 assigned to the anomeric proton of the ribose moietglear solution was cooled, it was evaporated to dryness under anhy-
with spin-spin coupling constant,(3) equal to 2.0 Hz which drous conditions to give the silylated derivative, which directly was

. : ] - AP .. dissolved in 30 ml of dry 1,2-dichloroethane. To this solution was
confirms the3-anomeric configuration. This is in accord with added a solution of D-acetyl-2,3,5-triO-benzoylg-D-ribofuranose

the results for 1-(2,3,5-t®-benzoyl)B-D-ribofuranosyl-1,2- 34,80 g, 9.8 mmol) in dry 1,2-dichloroethane (30 ml). The mixture
4-triazole derivative$13The3C-NMR spectra of compounds was cooled in ice bath, and a solution of trimethylsilyl trifluo-
5 were characterised by a signalde®0.08 corresponding to  romethanesulfonate (2 ml, 10 mmol) in dry 1,2-dichloroethane
the C-1 atom in theB-configuration, three signals & (10 ml) was added dropwise. It was stirred at room temperature for

162-168 due to the three benzoy| carbons of ribose moietg4 h, and th_en diluted with Cthl'Of.Ol'm (300 ml), washed with a satu-
rated solution of aqueous sodium bicarbonate (100 ml), water

(3% 150 ml) and dried over anhydrous sodium sulfate. The solvent

* To receive any correspondence. E-mail: mosselhi@chem-was removedn vacuoand the residue was chromatographed on sil-

sci.cairo.eun.eg ica gel with chloroform as eluent to afford a white solid which was

T This is a Short Paper, there is therefore no corresponding material iarystallised from the proper solvent to yield colourless crystals of the
J Chem. Research (M). corresponding benzoylated nucleoside derivatbges:
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Compoundsa: yield 90%; m.p. 164-16%& (EtOH/dioxane, 2:1  1415(C = S), 1365, 1330, 1280, 119); (DMSO-d) 3.55 (m, 2H, 5
VIV); Apnax(EtOH) 290 nmiv(crmrl) (KBr) 3438, 2931, 1739, 1729, and 5-H), 3.95 (m, 1H, 4H), 4.25 (m, 1H, 3H), 4.40 (m, 1H, 2
1624, 1600, 1583, 1491, 1452(C = S), 1428, 1380, 1361, 1340, 13164), 4.80 (t, 1H, 3-OH), 5.15 (d, 1H, 30H), 5.63 (d, 1H, 20H), 6.0
1265, 1175, 1112%, (CDCl;) 4.62 (m, 1H, 4H); 4.85 (m, 2H,  (d, 1H, J., = 2.0Hz, 1-H,), 8.0 (m, 4H, Ar-H); m/z
5’&5"H); 6.18 (m, 2H, 3& 2"H), 6.71 (d, 1HJ;: , =2.0Hz, - 355(100%)(MY), 223(90%)(M-ribose), 133(5.5%)(ribose); Anal.
M), 7.73 (m, 20H, Ar-H):3c (CDCLy) 65, 73, 75, 82 90, 123, Found: C,43.9; H,3.9; N,11.7. ,¢4;.N;0,S requires C,43.94;
128-135, 162, 167, 168, 178(CS)m/z 622(7.6%)(M), 360 N 11.83.

445(100%)(ribose moiety), 177(39%){Mibose moiety). Anal: Conversion of6a into 3,4-diphenyl-13-D-ribofuranosyl-1,2,4-

ZOLZJEQNCL‘G&_%SS; H, 4.23; N, 4.66 41N OgS requires C, 65.59; H, triazole-5(1H)-thione7a: A mixture of 6a ( 0.31g, 1 mmol) and

Compoundsb: yield 83%; m.p. 109-1FC (EtOH/dioxane, 2:1 freshly distilled aniline (1ml, 1.1mmol) in 30 ml dioxane was heated

VIV); A (ETOH) 292nmiv(cmrly)) (KBr) 3447, 2972, 1727, 1622, under reflux for 10 hours (fo!lowed by tlc). Af_ter cooling the solyent
1602, 1584, 1509, 1492, 1452(C = S), 1410, 1374, 1337, 1315, 1268wWas evapora?ed, and the residue was crystallized from EtOH/ dioxane
1178, 110935,(CDCLy) 2.5 (s, 3H, CH), 4.60 (m, 1H, 4H), 4.85 (2:1 viv) to glve7qas colourless crystals. )
(m, 2H, 5&5”H), 6.20 (m,.1H, 3&2"-H), 6.70 (d, 1H, Compound’a: yield 48%; m.p. 200-20C (lit.1 m.p. 202—-203C),
Jy » = 2.0Hz, I-H,); 7.67 (m, 19H, Ar—H)p-(CDCl,) 24, 65, 73,75,  v(cm) (KBr) 3550(OH), 1400 and 1165 (CS); (DMSO-d;): 3.5
82, 90, 123, 128-135, 162, 166, 168, 178(C8)z 636(47%)(M), (m, 2H, 5,5"-H), 3.95 (m, 1H, 4H), 4.25 (m, 1H, 3H), 4.45 (m,
445(100%)(ribose moiety), 191(97%)¢Mibose moiety); Anal:  1H, 2-H), 4.8 (t, 1H, 5-OH), 5.25 (d, 1H, 30H), 5.55 (d, 1H, 2
found C,66.0; H,4.5; N,4.4.4H,4N,0gS requires; C,66.03; H,4.43; OH), 6.13 (d, 1H,J;. , =2.0 Hz, 1-H), 7.6 (m, 10H, Ar-H).m/z
N,4.40. 385(50%) (M), 252(100%)(M-ribose), 133(8%)(ribose); Anal:
Compoundsc: yield 80%, m.p. 178-18C (EtOH/dioxane, 2:1  found C,59.0; H,4.7; N,10.6; S,8.0,48,gN;0,S requires C,59.22;
VIV); Amax(EtOH) 310 nm;v(cm-Y) (KBr) 3450, 2975, 1729, 1625, H 4.94: N,10.91; S,8.31.
1580, 1510, 1490, 1451(C = S), 1408, 1374, 1338, 1312, 1270, 1178,
(1;0?3”(393)0 ?;25(%%#2{.;;&&%9&’(TH?JI:,25:&2.52HI;’),1’€_3H(;,7 The authors thank the Deutsche Akademische Austauchdienst
7.77 (m, 19H, Ar—H):3(CDCl,) 66, 73, 75, 82, 90, 123, 129-135, (DAAD) for financial support.
162, 166, 168, 177(CSh/z 667(M+)(35%), 445(100%)(ribose moi-
0, _ri H . . . .
ﬁlt}/g.’o?éi,_fi%f%lg {;%‘ffifesmé’,'gtf%fﬂ?g75?“,5‘%_2%_61'2’ H.4.0: Received 21 October 2000; accepted 17 January 2001
5-Aryl-3-G-D-ribofuranosyl-1,3,4-oxadiazole-2(3H)-thionéa—c Paper 00/554
A mixture of the protected nucleosifia—c(1 mmol each), absolute
methanol (20 ml) and sodium methoxide (60 mg, 1.1 mmol) was
stirred at room temperature for 48 h. Evaporation of the solvent und eferences
vacuum gave a colourless solid, which was dissolved in hot water an ) ) )
neutralised with acetic acid. The precipitate was filtered off and 1 M.A.N. MosselhiNucleosides Nucleotide$999,9, 2043.
afforded, upon crystallisation from water, the nucleosiéasc as 2 B.N. Goswami, J.C.S. Kataky, J.N. Baruah and S.C. Nhth,
colourless crystals. Heterocycl. Chem1984,21, 205.
Compoundsa yield 55%; m.p. 142—-14€; A .., (EtOH) 290 nm; 3 M. Movrin and D. MaysingelPharmazie 1983,38, 561.
v(cmY) (KBr) 3544(0OH), 2957, 1688, 1640, 1621, 1575, 1494, 4 Y. D. Kulkarni and A. Rorohani). Ind. Chem. Soc1989, 66,
1412(C=S), 1363, 1340, 1288, 1259, 1189 (DMSO-d;) 3.55 (m, 492.
2H, 5°& 5"-H), 3.85 (m, 1H, 4, 4.22 (m, 1H, 3H), 4.45 (m, 1H, B. Kalluraya and S.N. Shetty, Ind. Chem Soc1991,68, 424.
2-H), 4.8 (t, 1H, 8-OH), 5.15 (d ,1H, 30H), 5.45 (d, 1H, 20H), S. Jindal and V.K. Pande§cta Pharm. Jugos|1991,41, 217.
2120 (9((17-7 0/1;—(|M‘)]1 ’f7=92(f0|—(|)€/’)(§/t-|—rli)6os7é)6 1(;?)),(5%*;)(%6':2)_’1/ ﬁal' S.M. Zaki, M. Sc. Thesis, 1996 (Cairo University).

. () , () - s .6% ) : H ; : :
fo%nggc,so.l; H,4.9; N,8.5.,H;,N,O.S requires C,50.32; H,4.55; 1Aé9<§ellge26g. Seliger and P. NehBjucleosides Nucleotides
N,9.03. S ’ .

Compound 6b: yield 70%; m.p. 215-2T€; A, (EtOH) 9 (S) ES.L.hIIBeaucaged;aAndPR.P.a%/&trahsdrolrgéLg%% 49“136123’
296 nmy(cmrY) (KBr) 3499(0H), 2958, 1667, 1624, 1608, 1570, . (b) E. Uhimann and A. PeymaGhem. Rey1990,90, 543.
1509, 1408(C = S), 1355, 1338, 1293, 1273, 1187(DMSO-¢): 10 E. Hoggarth). Chem. Soc1952, 4811.

24 (S, 3H, Cl‘:D, 3.55 (m’ 2H, 3and 5"-H), 3.95 (m’ 1H, 4-H), 4.25 11 R.W. YOUﬂg and K.H. Wood, Am. Chem. Sp&955,77, 400.
(m, 1H, 3-H), 4.45 (m, 1H, 2H), 4.6 (t, 1H, 5-OH), 5.0 (d, 1H, 12 (a) H. Vorbrueggen and G. Hoeftehem. Ber, 1981,114, 1256;

co~NOoO G

OH), 5.45 (d, 1H, 20H), 6.05 (d, 1H,);. , = 2.0Hz, 1-H,), 7.55 (m, (b) H. Vorbrueggen, K. Krolikiewicz and B. Bennuzhem. Ber.

4H, Ar-H); m/z 324(7.1%)(M),"  193(100%)(M-ribose), 1981,114, 1234.

133(5.8%)(ribose); Anal: found: C,51.91; H,5.07; N,8.73. 13 J.R.Reid and N.D. Heinddl, Heterocycl. Chem1976,13, 925.

C14H16N,0O5S requires C,51.84; H,4.97; N,8.64. 14 N.S. Cho, G.N. Kim and C. Parkanyi, Heterocycl. Chem
Compoundsc: yield 50%; m.p. 189-19C, A, (EtOH) 335 nm; 1993,30, 397.

v(cmrl) (KBr) 3450(0H), 2960, 1680, 1629, 1610, 1567, 1500, 15 J. Sandstromicta Chem. Scand1966,20, 57.
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