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ABSTRACT

The starting material 2-(5-phenyl-3H-1,2,4-triaZlylsulfanyl)acetohydrazide (1) was used as a pmaufor
preparation of some novel substituted 1,2,4-ti@zterivatives 2-6. Also, some acyclic C-nuclecsida,e were
prepared by treating compound 1 with some aldoskseover, treatment of compound 7b with acetic anidg
gave the acetylated product 8b. Antiviral bioassagse carried out to test compounds 2-5, 7a, 7b,7édand 8b.
The CGp and 1G, were determined in addition to the selectivityardSl) for tested compounds (Tables 1-3). It was
obvious that, most of the tested compounds hawdisant antiviral activity among of these compoantie sugar
hydrazone derivatives 7a, 7b and 7d have the bigaetiviral activity against HBV virus in compagrwith the
anti-influenza drug Zanamivir. While, all of the testammpounds have no antiviral activity against heipetral
type -1 and type-2 in comparison with referencevanal drug Acyclovir.

Keywords: Triazoles; aldoses, C-nucleosides, antiaictivity.

INTRODUCTION

In the last decade, our research group interestadésearch program on heterocyclic compoundshahiay serve
as leads for designing novel chemotherapeutic agem were particularly interested in azoles, agirfased
azoloazines and their nucleosides. We interestdlifferent methods of preparations, reactions al$ agestudying
their pharmacological applications [1-5].

Moreover, triazoles and their related fused hetgrles are of considerable chemical and pharmaeduttdity and
many of their derivatives were reported to possesiviral [6], antimicrobial [7], anti-inflammatorf8], anticancer
[9], and antioxidant [10] activities.

In addition, the synthesis of C-nucleosides werewshto exhibit prominent and versatile biologicaiiaties
[11,12], and many of their derivatives have beeeppred recently as potential antimicrobial [13] amdiviral
agents [14]. So, many reports [15,16] appearedrigalith this class of nucleosides.

Based on the above mentioned research resultsgdhk of this study is not only to synthesize sonoweh

substituted triazoles and their corresponding €leusides but also to obtain new compounds whieheapected
to possess notable pharmacological applications.
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MATERIALS AND METHODS

1. Chemistry

All melting points are uncorrected and measuredguigtlectro-Thermal IA 9100 apparatus (Shimadzuadap
Infrared spectra were recorded as potassium bropgdlets on a Perkin-Elmer 1650 spectrophotomeRerkin-
Elmer, Norwalk, CT, USA)'H NMR and**C NMR spectra were determined on a Jeol-Ex-400 N$g&ctrometer
(JEOL, Tokyo, Japan) and chemical shifts were esgmé as part per millionp (values, ppm) against TMS as
internal reference. Mass spectra were recorded ®@2XM-3F mass spectrometer (Thermo Electron Cotjora
USA). Microanalyses were operated using Mario Ehde apparatus, Organic Microanalysis Unit, andrtsilts
were within the accepted range (x 0.20) of thewdated values. Follow up of the reactions and cimgcthe purity
of the compounds was made by TLC on silica gelqad aluminum sheets (Type 60 F254; Merck, Damthsta
Germany). The above spectral data were made atatdatts of faculty of science, Saudi Arabia, ainel Regional
Centre for Mycology and Biotechnology, Egypt. Compd 1 was prepared according to reported methods,
compoundL (m.p 148-151 °C ankt. m.p 152-155°C [17]).

General procedure for the Synthesid

A mixture of compoundl (1 mmol) and 3,4-dimethoxy- benzaldehyde, 3,5{didbenzaldehyde, 3-(4-
(dimethylamino)phenyl)-acrylaldehyde, 2,4-dihydrbeyzaldehyde, 2-hydroxynaphthalene-1-carbaldehyde (
mmol) in absolute ethanol (30 mL) was refluxed 3ef h. The reaction mixture was cooled and thedsmloduct
was filtered off, dried, and recrystallized fronpappriate solvents to give compourfti§, respectively.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(2-@3dimethoxyphenyl)ethyliden)- acetohydraZi2le

White crystals; (Yield 70 %); m.p. 185-18C; IR (KBr)v cm’: 1675.26 (C=N triazole), 1774.11 (C=0), 2800.03
(OCHs), 3421.60 (NH aliphatic }*H NMR (DMSO-d) & ppm: 3.36 (s, 2H, SCH 3.46 (s, 6H, 20CH), 4.27 (s,
1H, CH triazole), 7.02-7.94 (m, 8H, Ar-H), 8.11 (3, CH aliphatic), 11.66 (s, 1H, NH aliphaticfC NMR
(DMSO-d) 6 ppm: 38.1(aliphatic SCH 56.6 (20CH), 84.1 (triazole SCH), 125.1-138.2 (Ar-C), 145.3 (CH
aliphatic), 165.1 (triazole), 173.4 (C=0 amide);ahrcalcd. for GgHig NsOs S (397. 45) (%): C, 57.42; H, 4.82; N,
17.62; S, 8.07. Found (%): C, 57.65; H, 4.65; N817S, 7.87.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(2-83dichlorophenyl) ethylidene)- acetohydrazi@g (

White crystals; (Yield 65 %); m.p. 202-26€; IR (KBr) v cm™: 1664.61 (C=N triazole), 1774.21 (C=0), 2367.72
(CH aliphatic), 3422.30 (NH aliphatich4 NMR (DMSO-d) 5 ppm: 3.36 (s, 2H, SCH 4.70 (s, 1H, CH triazole),
7.03-7.95 (m, 8H, Ar-H), 8.20 (s, H, CH aliphatit).70 (s, 1H, NH aliphatic}’C NMR (DMSO-d) & ppm: 39.5
(aliphatic SCH), 85.3 (triazole SCH), 124.3-131.2 (Ar-C), 153QH aliphatic), 168 (triazole), 174.4 ( C=0
amide); Anal. calcd. for GH;3 Cl, NsO S(406. 29) (%): C, 50.26; H, 3.23; N, 17.24; S, 7.88und (%): C, 50.47;
H, 3.55; N, 17.69; S, 7.52.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(4-(dimethylamino)phenyl)but-3-enyliden)acetohydrafitje

Brown crystals; (Yield 75 %); m.p. 199- 26C; IR (KBr) v cmi*: 160.48 (C=N triazole), 1710.71 (C=0), 2902.71
(NH aliphatic);*H NMR (DMSO-d) & ppm: 2.51 (s, 2H, C§, 3.36 (s, 2H, SC}, 4.26(s , 1H , CH triazole),
6.69-7.91(m, 9H, Ar-H), 7.93(s , H, CH aliphatit).56(s, 1H, NH aliphatic}{*C NMR (DMSO-@) 5 ppm: 40.6
(CHs), 39.5 (aliphatic SCh), 82.5 (triazol SCH), 112.3 (CH aliphatic), 124.80.2 (Ar-C), 168.4 (triazol), 173.7
(C=0 amide); Anal. calcd. for gH,0NsO S(380. 47) (%): C, 59.98; H, 5.30; N, 22.09; S, 8.B8und (%): C,
59.71; H, 5.66; N, 22.21; S, 8.21.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(2-@2dihydroxyphenyl)ethyliden)- acetohydrazié (

White crystals; (Yield 77 %); m.p. 189- 19C; IR (KBr)v cm®; 1629.56 (C=N triazole), 1774.03 (C=0), 3421.81
(NH aliphatic), 3568.18 (20H broad bandly NMR (DMSO-d) & ppm: 3.33 (s, 2H, SC) 4.26 (s, 1H , CH
triazole), 6.33 (s, 2H, 20H), 7.33- 7.69 (m, 8:H), 8.21 (s, H, CH aliphatic), 11.86 (s , 1HHNaliphatic):*C
NMR (DMSO-d;) 8 ppm: 39.1(aliphatic SCH, 80.1 (triazol SCH), 124.1-130.2 (Ar-C), 148.1H@liphatic), 169.2
(triazol), 170.2 (C=0 amide); Anal. calcd. fog/B:5Ns Oz S(369. 4) (%): C, 55.27; H, 4.09; N, 18.86; S, 8.68.
Found (%): C, 55.49; H, 4.31; N, 18.67; S, 8.48.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(2-{B«droxynaphthalen-1-yl)ethyliden)- acetohydrazige (

White crystals; (Yield 76 %); m.p. 212- 21@; IR (KBr) v cmi*: 1686.02 (C=N triazole), 1773.66 (C=0), 3420.21
(NH aliphatic ), 3568.11 (OH YH NMR (DMSO-d) & ppm: 3.34 (s, 2H , SGH, 4.37 (s, 1H , CH triazole), 4.81
(s,1H, OH), 7.21-7.94 (m, 5H, Ar-H), 7.21.78 (m, 6H, naphthaline), 9.23 (s, H, CH alijit)atL2.25 (s, 1H,
NH aliphatic);"*C NMR (DMSO-@) & ppm: 36.4 (aliphatic SC#} 109.1 (triazol SCH), 119.9-133.1 (Ar-C), 124.7-
160.1 (naphthaline), 147.1 (CH aliphatic ), 16{tr&azole), 174.2 (C=0 amide); Anal. calcd. fosi€;;Ns O, S
(403. 46) (%): C, 62.52; H, 4.25; N, 17.36; S, 7Béund (%): C, 62.34; H, 4.51; N, 17.57; S, 7.71.
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General procedure for the Synthesigafe.

A mixture of compound (1 mmol) and D-glucose, D-galactose, D-mannbsa;abinose or D-Xylos€3 mmol) in
ethanol (30 mL) and a catalytic amount of glac@dta acid were refluxed on a hot water bath f& B-(reaction
progress was monitored by TLC). The reaction mixtwas cooled and the precipitate formed was filte#,

washed with cold ethanol, dried, and crystallizehf appropriate solvents to give compouiidss respectively.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(3,46%-3,4,5,6,7-pentahydroxyheptyliden) acetohydmafid).

White crystals; (Yield 65 %); m.p. 251- 283; IR (KBr) v cm™: 1595.84 (C=N triazol), 1675.82 (C=0), 3400.13
(NH aliphatic , OH glucose broad bandd NMR (DMSO-d) & ppm: 1.00 (s, NCH aliphatic), 3.22-4.51 (m,
CHOH, CHOH glucose), 3.51 (s, 2H , SGK3.82-4.32 (m, CH glucose), 4.21 (s, 1H, CH triazole), 4.81 (m, CH,
glucose), 7.28-8.20 (m, 5H, Ar-H), 9.80 (s, 1H, NHliphatic); ®*C NMR (DMSO-d) & ppm: 39.00 (aliphatic
SCH,), 62.21, 70.09, 73.98, 75.52, 82.13 (glucose),38(triazole SCH), 122.51-137.53 (Ar-C), 157.31=KC
aliphatic ), 160.41 (triazole), 165.11 (C=0 amid&al. calcd. for GgH,o0Ns0S(410.00) (%): C, 46.82; H, 4.91; N,
17.06; S, 7.81. Found (%): C, 47.05; H, 4.66; N866S, 8.02.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(3,8);3,4,5,6,7-pentahydroxyheptyliden)acetohydrafitig

White crystals; (Yield 60 %); m.p. 249- 28C; IR (KBr) v cmi*: 1639.57 (C=N triazole), 1677.84 (C=0), 3267.80
(NH aliphatic), 3428.34 (OH glactosé}d NMR (DMSO-d) & ppm: 2.7 (s, NCH aliphatic), 3.54-4.62 (m, CHOH,
CH,OH galactose), 3.80 (s, 2H, SgH 4.20- 4.82 (m, 1H, C}OH galactose), 4.23 (s, 1H, CH triazole), 7.80 -
8.20 (' m, 5H, Ar-H), 11.80 (s, 1H, NH aliphati¢jC NMR (DMSO-g) & ppm: 38.2 (aliphatic SCH 63.2, 70.7,
76.1, 78.9, 84.3 (galactose ), 92.1 (triazole SAIAR.1-136.8 (Ar-C), 160.2 (C=N ), 162.3 (C, trilgp172.4 (C=0
amide); Anal. calcd. for gHoNsO0sS(410.00) (%): C, 46.82; H, 4.91; N, 17.06; S, 7.Bdund (%): C, 47.04; H,
4.67; N, 16.84; S, 8.04.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-((3546)-3,4,5,6,7-pentahydroxyheptyliden)acetohydafid).

Bright white crystals; (Yield 71 %); m.p. 246- 228; IR (KBr) v cm™; 1693.50 (C=N triazole), 1750.00 (C=0),
3228.82 (NH aliphatic), 3456.44 (OH mannose, brioadd);"H NMR (DMSO-d;) 8 ppm:5 1.3 (s, NCH aliphatic) ,
2.7-4.18 (m, CHOH, CKOH D-mannose) , 3.3 (s, 2H, SQH4.15(s , 1H , CH triazole), 4.20- 4.82 (m, 3HH{,C
CH,OH mannose), 7.28 - 8.20 ( m, 5H, Ar-H), 11.80,( 1H, NH aliphatic)**C NMR (DMSO-g) 5 ppm: 38.2
(aliphatic SCH), 57.3, 70.5, 73.1, 77.1, 79.5 (mannose ), 90@i&z(lle SCH), 122.2-138.5 (Ar-C), 158.4 (C=N),
164.7 (triazole), 170.2 (C=0 amide); MS m/z (%):410(M’, 1.27%); Anal. calcd. for GH,oN50sS(410.00) (%):
C, 46.82; H, 4.91; N, 17.06; S, 7.81. Found (%)4T.06; H, 4.68; N, 16.86; S, 8.01.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(3,3-3,4,5,6-tetrahydroxyhexyliden) -acetohydrazide) (7

White crystals; (Yield 68 %); m.p. 244- 246; IR (KBr) v cm’: 1678.76 (C=N triazole), 1734.95 (C=0), 2944.71
(CH aliphatic), 3084.33 (CH aromatic), 3327.67 (NH aliphatic, Otdtanose)™H NMR (DMSO-d) & ppm:5 1.6

(s, NCH aliphatic), 3.00- 4.56 (m, CHOH, @bBH , L-arabinose) , 3.71 (s, 2H, SgJH 3.89 (s, 1H, CH triazole),
4.65-5.23 (m, CHOH, CHOH, L-arabinose), 7.80 - 8.34 (m, 5H, Ar-8)32 (s, 1H, NH aliphatic)*C NMR
(DMSO-ds) 6 ppm: 39.1 (aliphatic SCH 57.1, 72.4, 75.1, 78.9 (L-arabinose), 93.5 5ieSCH), 123.2-136.8 (Ar-
C), 153.4 (C=N), 164.3 (triazole), 174.9 (C=0 amijdénal. calcd. for GH;gNsOsS (381.41) (%): C, 47.24; H,
5.02; N, 18.36; S, 8.41. Found (%): C, 47.45; 864N, 18.56; S, 8.19.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(3,4,8,4,5,6-tetrahydroxyhexyliden)- acetohydrazide) (7

White crystals; (Yield 60 %); m.p. 240-242; IR (KBr) v cmi’: 1654.15 (C=N triazole), 1684.54 (C=0), 3263.82
(NH aliphatic, OH D-Xylose)’H NMR (DMSO-d;) & ppm: & 1.88 (s, NCH aliphatic), 2.09-4.88 (m, CHOH,
CH,OH D- Xylose), 3.20 (s, 2H, SGH 3.80 (s, 1H, CH triazole), 4.30-9.23 (m, CHQEH, OH, D- Xylose),
7.40-7.80 (m, 5H, Ar-H), 11.4 (s, 1H, NH aliphati®C NMR (DMSO-d) & ppm: 36.2 (aliphatic SCH 58.4,
64.1, 70.2, 78.6, 88.1, 95.1 (triazol SCH), 1223¥-5 (Ar-C), 150.9 (C=N), 164.2 (triazole), 1782=0 amide);
Anal. calcd. for GHigNsOsS(381.41) (%): C, 47.24; H, 5.02; N, 18.36; S, 8.Baund (%): C, 47.43; H, 4.83; N,
18.55; S, 8.22.

2-(5-Phenyl-3H-1,2,4-triazol-3-ylsulfanyl)-N-(3,463-3,4,5,6,7-pentaactylheptyliden)- acetohydraZiis.

A solution of the compound7b (1 mmol) in a mixture of acetic anhydride / pynidi(20 ml, 1:1) were stirred
overnight at room temperature, poured into ice-wé2® mL). The mixture was then extracted from obform
several times (150 mL), after the removal of chiorm under reduced pressure, the precipitate whescted, dried,
and crystallized from methanol to give compo@idas brown crystals, yield 40 %, m.p. 231- 283 IR (KBr)v
cm’: 1646.89 (C=N triazole), 1702.27 (C=0), 2961.9YH aliphatic), 3409.28 (OH glactoséd NMR (DMSO-
de) 6 ppm:d 2.1 (s, CH, galactose) , 2.27-2.46 (m, OAB)54-4.62 (m, CHOH, CDH galactose) , 3.80 (s, 2H ,
SCH,), 4.20- 4.82 (m, 1H , CHOH galactose), 4.23 (s, 1H, CH triazole), 7.3082 ( m, 5H, Ar-H), 11.55 (s,
1H, NH aliphatic);**C NMR (DMSO-d) & ppm: 22.5 (CHgalactose), 38.1 (aliphatic S@H62.7, 68.2, 70.12,

77



Aymn E. Rashadet al Der Pharma Chemica, 2016, 8 (15): 75-81

74.3, 78.1 (galactose), 92.2 (triazole SCH), 1288-3 (Ar-C), 156.2 (C=N), 163.4 (triazole), 169®&=-0 amide),
174 (C=0 OAc ); Anal. calcd. for gH>;Ns0sS(585.59) (%): C, 53.33; H, 4.65; N, 11.96; S, 5.B8und (%): C,
53.01; H, 4.93; N, 12.18; S, 5.67.

2. Antiviral activity

2.1 Methodology

Evaluation of the antiviral activity using cytopatteffect inhibition assay [18], this assay wasestdd to show
specific inhibition of a biologic function, that,ia cytopathic effect in susceptible mammalianscell

In brief, monolayers of 10000 vero cells adherihtha wells in a 96 — well microtiter plate wereutated for 24h
at 37°C in humidified incubator with 5 % GO

The plates were washed with fresh DMEM and chabengith 16 doses of hepatitis B virus, HSV-1, and HSV-2
virus, and the cultures were simultaneously treatld two-fold serial dilutions of the tested conymals, starting
from 1000pg /m L and going up to about &y /mL (1000, 500, 250, 125, 62.5,...... , 1.A§ /mL) in a fresh
maintenance medium, following this, they were iratell at 37°C for 48 h. Infection controls, agell as an
untreated vero cell concentration of the testedpmmds. Every 24 h, an observation was made uhdenverted
microscope until the virus in the control wells slgal complete viral — induced cytopathic effect. idinal activity
was determined by the inhibition of the cytopathifect compared to a control that is the protectiffiered by the
tested compounds to the cells was scored.

Three independent experiments were assessed, eatdining four replicates per treatment Adefovihiieh is
clinically used for the treatment of hepatitis Bavidisease, Acyclovir which is clinically used fibre treatment of
herpetic viral type-1 and 2 disease and Cidofavas used as positive control in this assay system.

After the incubation period, the media was aspitagnd then the cells were stained with a 1% alysblet
solution for 30 min., thereafter, all excess sta#s removed by rinsing the plates with tap water.

The plates were allowed to dry , and then glaaiatia acid (30 %) was added to all wells and mittezroughly,
the absorbance of the plates was measured aftde gdraking on a microplate reader (TECAN, inc.p80 nm.
The viral inhibition rate was calculated as follows

[( ODtv — ODcv ) / ( ODcd — Odcv)] x 100, ODtv, Dov, and ODcd indicate the absorbance of the deste
compounds with virus infected cells, the absorbanfcthe virus control and the absorbance of thé amhtrol,
respectively.

From these data, the dose that inhibited viralctide by 50 % (IGy) was estimated with respect to virus control
from the graphic plots, using STATA modeling softea |G, was determined directly from the curve obtained by
plotting the inhibition of the virus yield againdte concentration of the samples. The selectividek ( Sl) was
calculated from the ratio of GE€to 1G5,in order to determine whether each compound haficeuft antiviral
activity that exceeded its level of toxicity [19]his index is referred to as a therapeutic indekiawas also used to
determine whether a compound warranted furtheryst@mpounds that have Sl value of 2 or more were
considered to be active.

2.2 Cytotoxicity evaluation using viability assay
Thevetro cell lines in the cytotoxicity assay weredskin 96 -well plates at a cell concentration ©10* cells per
well in 100u L of the growth medium.

Fresh medium containing different concentrationtheftested samples was added after 24 h of seesmigl two -
fold dilutions of the tested compounds were addedflaent cell monolayers dispensed into 96- wdht
bottomed microtiter plates (Falcon, NJ, USA) usangultichannel pipette .

The micrtiter plates were incubated at’37 in a humidified incubator with 5 % G@or a periodof 48 h.

Three wells were used for each concentratiorthef tested samples. Control cells were incubatdowt test
samples and with or without DMSO. The small petaga of DMSO present in the wells (maximal 0.1 %aswot
found to affect the experiment.

After the end of the incubation period, the viabddl yield was determined by a colorimetriethod. In brief, the
media were aspirated, and the crystal violet smiuflL%) was added to each well for at least 30 fiwen stain was
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removed, and the plates were rinsed using tap waiti#rall excess stain was removed, Glacial acaticl (30%)
was then added to all wells and mixed thoroughly.

Absorbance of the glacial acetic acid solutionactewell was then measured at 590 nm using a mapeader
(Sunrise, Inc, USA).

The absorbance was proportional to the numberrefhdng cells in the culture plate.
All the results were corrected for background abance detected in wells without added stain.

Treated samples were compared with the cell comrtiie absence of the tested compounds. All expmris were
carried out in triplicate and the cell cytotoxidezft of each tested compound was calculated.

RESULTS AND DISCUSSION
2.1. Chemistry
In this work, the starting material 2-(5-pheny#-3,2,4-triazol-3-ylsulfanyl)acetohydrazidewas prepared in good
yield according to the reported procedure [AAf treated with 3,4-dimethoxy-benzaldehyde tordffic (1H-indol-
3-yhethylidene)-2-(5-phenyl43-1,2,4-triazol-3-ylsulfanyl)-acetohydrazide
The structure of compour@lwas supported by elemental analysis and spedcital éspecially the absence of the
NH,group in IR spectrum. Also, tH&l NMR spectrum of compoun® revealed signals at 3.46 ppm characteristic

for 20CH; and at 8.11 ppm for CH aliphatic. Moreover, t#& NMR spectrum of the mentioned compound showed
signals atd, ppm 56.6 (20CkJ, 145.3 (CH aliphatic) (cf. Experimental).

o
H \
o N=N N\N/ 0
IR e B
o o

2 \

& N=N H\N/ cl
—_— > P”]/&N)\S/\(
EtOH, A 0
3
cl
N=N H\N/
I
T \N)\s/\( /\©\ _
o N
4 |

N OH
o N=N H\N/
. ph/<\N)\ S/\«
o OH
5
H (o]
oH OH
sy .
L = ph/<\N)\ 3/\( O
EtOH, A o O
6

Scheme 1

N=N N\NH
Ph/<\N>\S/\Kg ’
1

Similarly, treatment of compounti with 3,5-dichlorobenzaldehyde, 3-(4-(dimethylampiognyl)acrylaldehyde, 2-
hydroxynaphthalene-1-carbaldehyde or 2,4-dihydbexyzaldehyde, in  ethanol, affordeccompounds 3-6,
respectively. Like that of compoura the structure of compoun@s6 was confirmed by elemental analysis and the
spectral data. The IR arfti NMR spectra for these compounds revealed thenabsef the NHgroup and the
presence of signals characteristic for OH groupsompounds and6. Meanwhile, thé*C NMR spectra of the
mentioned compounds showed signals character@ti€il aliphatic as well as substituted phenyl impounds3,

4, 6 and naphthyl signals in compousdcf. Experimental).
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On the other hand, nucleoside analogues as cherapthgic agents have been comprehensively descirb
literature [9-14], and many of these analogues wgnthesized recently as antiviral agents [20—28]particular,
C-nucleosides were reported to be of great valam fthe biological point of view [12-14], and man{ tbeir
derivatives have been synthesized and were telstedgainst herpes simplex viruses [14, 16, 23].

In this investigation, the hydrazone derivativéa,e were prepared by reacting compoutdd with some
monosacharides: namely, D-glucose, D-galactose,abrmse, L-arabinose or D-Xylose in absolute ethamol
catalytic amounts of glacial acetic acid. The latiempounds revealed absorption bands for (OH+MNHJ, (C=N)

in IR spectra and thefrH NMR spectra showed the presence of the sugaoqspNH, and azo-methine (CH=N)
(cf. Experimental). Acetylation of the hydrazoneidative 7b with acetic anhydride at room temperature gave the
O-acetylated sugar derivatidb. The IR spectrum of compour@b revealed the absence of hydroxyl groups and
showed absorption bands due to NH and C=0 grot®5H NMR spectrum showed the presence of OAc groups
and one exchangeable NH, while th%C NMR spectrum revealed the presence of acetoxypgro(cf.
Experimental).

— H
_ H N=N
N=N N—
N— D- Sugar N
NH 9
Ph/Q\N)\S/\‘( 2 Ph/(\N)\S/\‘( %\

1 o} EtOH, AcOH, A e o ((‘ZH—OH)H

n=3or4 CH,-OH

pyr./ AcOH (1:1)
st. r.t. Over night

N=n e
Ph/Q\N)\S/\‘( NQ\
o (CH-OAc),

8b \

Scheme 2 CH,-OAc

2.2. Biological activity

Antiviral bioassays.

Antiviral bioassays were carried out to tested coumps2-5 7a, 7b, 7d, 7e and8b. The CG, and 1G, were
determined in addition to the selectivity index)(flr tested compounds (Tables 1-3). It was obvibas, most of
the tested compounds have significant antiviralveigtamong of these compounds the sugar hydradenwatives
7a, 7b and 7d have the highest antiviral activity against HBVudgrin comparing with the aniifluenza drug
Zanamivir.

While, all of the tested compounds have no amtivactivity against herpetic viral type -1 andéyp in comparison
with reference antiviral drug (Acyclovir).

Table 1: Antiviral activity against HBV virus of th e prepared compounds by determination of both C&and ICs

Compound| C& (ug/ml) ICscépég\;//mL) Selectivity index
2 95.55 98.51+0.11 0.97
5 127.60 87.4+0.23 1.46
7a 255.45 80.87 + 0.78( 3.16
7b 208.97 78.86+ 0.88 2.65
7d 179.86 87.74+0.31 2.05
Adefovir 540 305 1.77

CGs is 50% cytotoxicity concentration, d§3s 50% inhibitory concentration, Selectivity ind&t = CG/ICsq), d No Sl can be obtained.

Table 2: Antiviral activity against herpetic viral type -1 of the prepared compounds by determinatioof both CCso and ICsg

Compound| Cé& (1Lg/ml) I(/i;ce(#(?\fir:ul_s) Selectivity index
3 95.55 >100 D
4 180.41 >100 D
7e 208.97 >100 D
8b 179.86 >100 D
Acyclovir 130 2.1 61.9

80

CGs is 50% cytotoxicity concentration, d63s 50% inhibitory concentration, Selectivity ind&t = CG/ICsq), d No Sl can be obtained.
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Table 3: Ativiral activity against herpetic viral t ype- 2 of the prepared compounds by determinationfdoth CCsy and 1Cs

Compound| Cé& (ng/ml) Iizce(#()g\f?ul;) Selectivity index
3 315.11 >100 D
4 251.03 >100 D
7e 203.75 >100 D
8b 100.02 >100 D
Acyclovir 130 2.9 44.82

CGCsois 50% cytotoxicity concentration, 4g1s 50% inhibitory concentration, Selectivity ind&t = CG/ICso), and No S| can be obtained.
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