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ABSTRACT

A novel series of5-methyl-1-(p-nitrophenyl)-N'-hsubstituted)methylidene]-1H-1,2,3-triazole-4{oahydrazone
(4),was prepared from 5-methyl-1-(p-nitrophenyl)-112;3;triazole-4-carbohydrazide(3) by reaction with
appropriate aldehydes.The structures ofnew hydraztarivative§l) were characterized on the basis of IR, NMR,
mass spectral data and elemental analysis. Theyrgwkhesized compounds were assayed for theitogytetudy
and antioxidant activities.

Keywords: 1,2,3-Triazole, Nitrofuran, N-acyl HydrazonkesYitro Cytotoxic Study, Antioxidant studies.

INTRODUCTION

1,2,3-Triazoles are attractive constructs, becatiffeeir unique chemical properties and they firehmapplications
in organic and medicinal chemistry[1,2]. Not prdasiennatural products, they are remarkably stablenetabolic
transformations, such as oxidation, reduction, laotth basic and acidic hydrolysis.

The 1,2,3-triazole based derivatives have receimach attention due to their wide coverage of bimalgproperties
including antiviral[3], anti-HIV[4,5], anticonvulsas[6], anti-allergic[7], antimicrobial[8,9], anagic[10], anti-
inflammatory[10], antioxidant and anticancer prdgss{11].

Hydrazones are a class of organic compound forngecbhdensation of substituted hydrazines with ajdek and
ketones. These compounds exhibit various opticabpgmties, complex formation with metal ions and
pharmacological properties[12-16].

Prompted by these observations and in an attemgpprithesize a series of hydrazone derivatives pessg potent
1,2,3-triazole entity with improved biological adty, a new series of hydrazone derivativescarryir@,3-triazole
moiety were synthesized and evaluated for theistoyic and antioxidant property.

EXPERIMENTAL SECTION

Melting points were determined in open capillaryds in Innovative DTC-967A digital melting pointggyatus and
are uncorrected. IR spectra were recorded by dispethe compounds in KBr pellets on a SchimadztdFET57
spectrophotometetH NMR spectra were recorded on a 400 MHz BrukerAeatht NMR spectrometer and all the
chemical shift values were reported &agppm), downfield from TMS and proton signals andicated as s =
singlet, d = doublet, t = triplet, g = quartet, nmziltiplet. Mass spectra were recorded either @Waters UPLC-MS
spectrometer or LCMS (API 3000, Applied Bio Systgmgerating at 70eV. Elemental analysis was cawigdn a
SchimadzuElementarVario EL Ill model. The X-rayfidittion measurements were carried out in Bruke ARW
APEXII CCD area-detector diffractometer.
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General procedure for the preparation of 1-azido-4nitrobenzene(1)

p-Nitroaniline (0.1 mol) was dissolved in 1:1 rabbHCI: water and taken in a round bottom flaskiipged with
stirrer. The reaction was agitated at 85 sodium nitrite (0.12 mol) was dissolved in waaed added drop wise,
sodium azide (0.1 mol) dissolved in water and adtteg wise, then reaction is allowed to continue3o min. The
resultant precipitate was extracted with chlorof@mad washed successively with water. The orgagerlevas dried
over anhydrous sodium sulphate, and the solveippsil out in rotary evaporator to get 4-nitroazielukene, yield
93.5% ; m.p. 65-68 °C. (lit.[17] 63-6F).

General procedure for the preparation of ethyl 5-méhyl-1-(p-nitrophenyl)-1H-1,2,3-triazole-4-carboxylate
(2)

1-Azido-4-nitrobenzene (0.01mol) was treated withyk acetoacetate (0.01mol) in methanol (75 ml) dhe
mixture was cooled to 0 °C. Sodium ethoxide (0.04Brwas added under inert atmosphere to the abaxtimm
and stirred at ambient temperature for 2 h. Pregogshe reaction was monitored by TLC (ethyl aépetroleum
ether, 2:3, v/v). After completion of the reactidime mixture was poured on to ice cold water. Tireeipitated solid
was filtered, washed with water and recrystallibgon ethanol and the structure was confirmed byglsircrystal
XRD study[18], Yield 75%, m.p. 165-17C; Mol. Formula: G,H;,N,O,4; Elemental analysis (Found): C, 52.14; H,
4.34; N, 20.28; (calculated) C, 52.17; H, 4.382R.,28.

General procedure for the preparation of 5-methyl-1(p-nitrophenyl)-1H-1,2,3-triazole-4-carbohydrazide(3)

The ethyl 5-methyl-1g-nitrophenyl)-1H-1,2,3-triazole-4-carboxylate (0.@dol) in dimethyl formamide and
hydrazine hydrate (99 %, 0.01 mol) were taken irm@nd bottomed flask equipped with reflux conden3dre
contents were refluxed for 1 hour. Solid separasediiltered, dried and recrystallised using ethai@tld 80%;
m.p. 210-214 °C; Mol. Formula:,gH10NOs; Elemental analysis (Found): C, 45.82; H, 3.863R\06; (calculated)
C, 45.80; H, 3.84; N, 32.05; IR (KByJcri®: 3338 (N-H), 2985 (C-H), 1660 (C=0), 1500 (AsynO4, 1346 (Sym.
NO,); *H NMR (DMSO-d) 8: 2.61 (s, 3H, Ch), 4.51 (s, 2H, NH), 8.0 (d, 2H, J = 9.0 Hz, meta protons of p-
nitrophenyl), 8.49 (d, 2H, J = 8.96 Hz, ortho prmf p-nitrophenyl), 9.84 (s, 1H, NH); LC-MS (mps) 263.2
(M*+1, 98), (M.F. GoH10NgO5).

General procedure for the synthesis 5-methyl-1-(pitrophenyl)-N'-[(aryl substituted)methylidene]-1H-1,2,3-
triazole-4-carbohydrazone(4a-k)

To a solution of 5-methyl-1ptnitrophenyl)-1H-1,2,3-triazole-4-carbohydrazi@g(0.01mol) in a mixture of DMF
and ethanol (25ml), was added substituted arylhgides (0.01mol). Concentrated sulphuric acid (0)5wals added
to this reaction mixture. The contents were reftlufar about 1-2 hours. The solid product separatas collected
by filtration. It was dried and recrystallised frathanol.

5-Methyl-1-(p-nitrophenyl)-N'-[(5-nitrofuran-2-yl)nethylidene]-1H-1,2,3-triazole-4-carbohydrazone 4a

IR (KBr) y/lcm™: 3309.6 (N-H), 3096.2 (C-H), 1682.9 (C=0), 157{C=N stretch), 1501.4 (asym. N 1343.6
(sym. NQ); *H NMR(DMSO-dg): 52.64 (s, 3H, CH), 7.25 (d, 1H, J = 3.9 Hz, Nitrofuran-3H), 7.79 (4, J = 3.9
Hz, Nitrofuran-4H), 8.02 (d, 2H, J = 8.9 Hz, metatpns ofp-nitrophenyl), 8.49 (d, 2H, J = 8.9 Hz, ortho praston
of p-nitrophenyl), 8.53 (s, 1H, N=CH), 12.30 (s, 1H, NH)PLC Mass (m/z, %) 386.3 (M1, 79), (M.F.
Ci5H11N7Os).

5-Methyl-1-(p-nitrophenyl)-N'-[(5-nitrothiophene-2¢)methylidene]-1H-1,2,3-triazole-4-carbohydrazodb

IR (KBr) y/lcm™ 3318.6 (N-H), 2975.8 (C-H), 1676.2 (C=0), 1565=KCstretch), 1567.3 (asym. NJQ 1334.9

(sym. NQ);'"H NMR(DMSO-y): 82.65 (s, 3H, Ch), 7.28 (d, 1H, J = 3.9 Hz, Nitrothiphene-3H), 7(@21H, J = 4
Hz, Nitrothiphene-4H), 8.06 (d, 2H, J = 9 Hz, mptatons ofp-nitrophenyl), 8.50 (s, 1H, N=CH), 8.56 (d, 2H, 9=
Hz, ortho protons of-nitrophenyl), 12.32 (s, 1H, NH); UPLC (m/z, %)1404 (M'+, 86), (M.F.- GsH11N;0sS).

5-Methyl-1-(p-nitrophenyl)-N'-(phenylmethylidene)H-1,2,3-triazole-4-carbohydrazone 4c

IR (KBr) y/cm™ 3335.2 (N-H), 3001.6 (C-H), 1666.2 (C=0), 159{C=N stretch), 1508.9 (asym. NP 1370.7
(sym. NQ); *H NMR(DMSO-d): & 2.65 (s, 3H, Ch), 7.43-7.46 (m, 3H, 3',4'5'Ar-H), 7.71 (d, 2HzJ7.71 Hz,
2',6'Ar-H), 8.02 (d, 2H, J = 8.97 Hz, meta protafip-nitrophenyl), 8.49 (d, 2H, J = 8.94 Hz, ortmtons of p-
nitrophenyl), 8.58 (s, 1H, N=CH), 12.20 (s, 1H, NHPLC (m/z, %) 351.2 (M1, 100), (M.F.- G;H1,N¢Os).

5-Methyl-1-(p-nitrophenyl)-N'-[(4-fluorophenyl)methlidene]-1H-1,2,3-triazole-4-carbohydrazone 4e

IR (KBr) y/cm*: 3345 (N-H), 2985.8 (C-H), 1695 (C=0), 1588 (C=iKetch), 1565.3 (asym. Ni) 1329.7 (sym.
NO,); '"H NMR(DMSO-d): 6 2.64 (s, 3H, Ch), 7.70-7.74 (m, 4H, aromatic protons of p-fluropyi, 7.92 (d, 2H,
J = 9.0 Hz, meta protons of p-nitrophenyl), 8.492H, J = 9.0 Hz, ortho protons of p-nitropheny)58 (s, 1H,
N=CH), 12.20 (s, 1H, NH); LC-MS (m/z, %) 368.2 {M0), (M.F.- G/H13FNsO5).
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5-Methyl-1-(p-nitrophenyl)-N'-[(3-bromophenyl)methigene]-1H-1,2,3-triazole-4-carbohydrazone 4h

IR (KBr) y/lem™: 3335.2 (N-H), 2985.8 (C-H), 1666.2 (C=0), 158&[Cstretch), 1561 (asym. NI 1327.2 (sym.
NO,); '"H NMR(DMSO-y): 52.66 (s, 3H, Ch), 7.45 (m, 1H, 5'Ar-H ofm-bromophenyl), 7.64 (d, 1H, J = 8.0 Hz,
6'Ar-H of m-bromophenyl), 7.70 (d, 1H, J = 7.7 Hz, 4'Ar-H wfbromophenyl), 7.90 (s, 1H, 2'Ar-H oh-
bromophenyl), 8.03 (d, 2H, J = 8.8 Hz, meta protoins-hitrophenyl), 8.50 (d, 2H, J = 8.9 Hz, ortho prctafp-
nitrophenyl), 8.55 (s, 1H, N=CH), 12.40 (s, 1H, NIHE-MS (m/z, %) 430.5 (M1, 94), (M.F.- G;H13BrNgO5).

5-Methyl-1-(p-nitrophenyl)-N'-[(3,4-dichlorophenyhethylidene]-1H-1,2,3-triazole-4-carbohydrazone 4i

IR (KBr) y/cm:3325.2 (N-H), 2975.8 (C-H), 1670.2 (C=0), 1562 stretch), 1565.3 (asym. NP 1329.7
(sym. NQ);'H NMR(DMSO<dy): 82.65 (s, 3H, Ch), 7.72-7.80 (m, 3H, aromatic protons of 3,4-
dichlorophenyl),8.02 (d, 2H, J = 9.0 Hz, meta pnstof p-nitrophenyl),8.49 (d, 2H, J = 9.0 Hz, orflrotons of p-
nitrophenyl), 8.58 (s, 1H, N=CH), 12.20 (s, 1H, NHE-MS (m/z, %) 419.5 (M 100), (M.F.- G;H1,ClL,NgOs).

5-Methyl-1-(p-nitrophenyl)-N'-[(3,4-dimethoxyphenyhethylidene]-1H-1,2,3-triazole-4-carbohydrazone 4j

IR (KBr) y/lem™: 3360 (N-H), 2949.1 (C-H), 1672.2 (C=0), 1597 (Csixetch), 1517.9 (asym. NJ» 1338.6 (sym.

NO,); 'H NMR(DMSO-dg): §2.65 (s, 3H, Ch), 3.89 (s, 3H, OCH), 3.93 (s, 3H, OCH), 7.04 (d, 1H, J = 8.2 Hz,
3,4-dimethoxyphenyl Ar-H), 7.65 (d, 1H, J = 8.0 KEz4-dimethoxyphenyl Ar-H), 7.91 (d, 2H, J = 9.0,Hzeta

protons of p-nitrophenyl), 8.26 (s, 1H, 3,4-dimetjyoheny! Ar-H), 8.49 (d, 2H, J = 9.0 Hz, ortho s of p-

nitrophenyl), 8.52 (s, 1H, N=CH), 12.10 (s, 1H, NHE-MS (m/z, %) 410.3 (M 96), (M.F.- GgH1gNOs).

5-Methyl-1-(p-nitrophenyl)-N'-[(4-hydroxy-3-methophenyl)methylidene]-1H-1,2,3-triazole-4-carbohydare

a4k

IR (KBr) ylcm™: 3329.2 (N-H), 2982.4 (C-H), 1668.6 (C=0), 1582C&N stretch), 1564.3 (asym. N 1330.7
(sym. NQ); 'H NMR(DMSO-dq): 52.66 (s, 3H, Ch), 3.84 (s, 3H, OCH), 6.86 (d, 1H, J = 8.04 Hz, 5'Ar-H), 7.07
(d, 1H, J = 8.2 Hz, 6'Ar-H), 7.31 (s, 1H, 2'Ar-H8.03 (d, 2H, J = 9.0 Hz, meta protonspefitrophenyl), 8.46 (s,
1H, N=CH), 8.51 (d, 2H, J = 8.96 Hz, ortho protafip-nitrophenyl), 9.41 (s, 1H, OH), 12.04 (s, 1H, NHRPLC
(m/z, %) 397.1 (M1, 100), (M.F.- GgH1¢NgOs).

Biological Evaluation
The newly synthesized 5-methyl-fi-Qitrophenyl)-N'-[(aryl  substituted)methylidene]-1H2,3-triazole-4-
carbohydrazon@), were evaluated for the cytotoxic and antioxidanatperty.

The MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenglrazolium bromide] cell assay is a safe, sensifivevitro
assay for the measurement of cell proliferation egltviability. MTT assay, first described by Moamm in 1983, is
based on the ability of a mitochondrial dehydrogenanzyme from viable cells to cleave the tetranoliings of
the pale yellow MTT and form a dark blue formazaystals which is largely impermeable to cell menmes thus
resulting in its accumulation within healthy celgldition of a detergent results in the liberatafrthe crystals from
the cells which get solubilized. The number of sting cells is directly proportional to the level the formazan
product created. The color is quantified usingrapé colorimetric assay. Samples are read diréctthe wells.
The optimal wavelength for absorbance is 540 nm.

The free radical scavenging activity of test samia-k) was measured by DPPH according to the method of
Brand-Williams et al.[19] The antioxidant screeniegealed that, some of the tested compounds shgoedi free
radical scavenging capacity by comparison withstlamdard ButylatedHydroxytoulene (BHT).

In vitro Cytotoxicactivity (MTT Assay)

Human cancer cell lines (HelLa cells), procured fidational Centre for Cell Sciences, Pune, Indiasewaultured
in MEM medium supplemented with 10% FBS, 1% L ghitae and 50ug/ml gentamicin sulphate in a GO
incubator in a humidified atmosphere of 5% G@d 95% air.

In vitro cytotoxicity was determined using a stamtdMTT assay[20] with protocol appropriate for timelividual
test system. In brief, exponentially growing celisre plated in 96-well plates (16ells/well in 100ul of medium)
and incubated for 24 h for attachment.

Test compounds were prepared prior to the expetitmgmlissolving 0.1% DMSO and diluted with mediufhe
cells were then exposed to different concentratafrtee compounds (25, 50, 100 and 2@9 in the volume of 100
ul/well. Cells in the control wells received thenwa volume of medium containing 0.1% DMS#Xter 48 h, the
medium was removed and cell cultures were incubaigd 100 ul MTT reagent (1 mg/ml) for 4 h at 3T. The
formazan produced by the viable cells was soluliby addition of 10Ql DMSO. The suspension was placed on

309



Nithinchandraet al J. Chem. Pharm. Res., 2013, 5(7):307-313

micro-vibrator for 5 min and absorbance was rectrate540 nm by ELISA reader. The experiment wasopeed
in triplicate. The percentage cytotoxicity was c#dted using the formula

(Control abs - Blank abs) - (Test abs - Blank abs)

% Cytotoxicity = * 100
(Control abs - Blank abs)

The percentage cytotoxicity andsg&alues were determined and results are tabulatédble 1

Antioxidant activity

Free radical scavenging activity of the test conmats{4a-k) were carried based on the scavenging activityaifls
DPPH. 100 mg/mL of each test sample and standard ®his taken in different test tubes and the voluvas
adjusted to 1 mL using MeOH. Freshly prepared 3 ofil0.1 mM DPPH solution was mixed and vortexed
thoroughly and left in dark for 30 min. The absontya of stable DPPHradical was measured at 517 henDPPH
control (containing no sample) was prepared usiegsame procedure. Radical scavenging activity exasessed
as the inhibition percentage and was calculatathusie equation.

(Abs Control - Abs Sample)
DPPH radical scavenging activiy (%) = * 100
(Abs Control)

Where Abs Control is the absorbance of DPPH radiaalethanol; Abs Sample is the absorbance of DR#lital
+ test sample/standard BHT.

The antioxidant study results are tabulate@able 1

Sl oll
Oz Ot
o g

Scheme 1. Reagents and condition : (a) HCI, NaNO,, NaN,, 0-5°C; (b) Ethylacetoacetate,
NaOEt,0-5°C; (c) N,H,.H,O, Reflux; (d) ArCHO, DMF, Reflux

Scheme 1. Synthetic pathway for the prepaertion of 5-methyl-1-(4-nitrophenyl)-N'-[(aryl
substituted)methylidene]-1H-1,2,3-triazole-4-carbohydrazide derivatives 4

RESULTS AND DISCUSSION

Chemistry

The ethyl 5-methyl-1-(p-nitrophenyl)-1H-1,2,3-tri@de-4-carboxylat€?2) was prepared by the reaction of 1-azido-
4-nitrobenzend1) with ethyl acetoacetate in presence of sodiumxadleo Ethyl-5-methyl-1-(p-nitrophenyl)-1H-
1,2,3-triazole-4-carboxylat€2) when treated with hydrazine hydrate gave 5-methfg-nitrophenyl)-1H-1,2,3-
triazole-4-carbohydrazid@)(Scheme 1)

Condensation of 5-methyl-1-(p-nitrophenyl)-1H-1;&j8zole-4-carbohydrazidé) with substituted aryl aldehydes
in the presence of catalytic amount of conc. sulighacid gave hydrazon@ka-k) in good yield(Scheme 1)
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The structures of the newly synthesized compoundse hbeen established by analytical and spectral
data.Characterization data of 5-methylptnftrophenyl)-N'-[(aryl substituted)methylidene]-1H2,3-triazole-4-
carbohydrazor{@a-k)were established on the basis of elemental analf®e$4 NMR and Mass spectral data.

In the IR spectra of 5-methyl-1-(p-nitrophenyl)-1k2,3-triazole-4-carbohydrazid8)the NH absorption band was
observed in the range of 3338 trand the C-H stretching at 2985 tnCharacteristic C=0O stretching frequency
was observed at 1660 ¢nand the asymmetric and symmetric stretching fraquef the nitro group appeared at
1500 cmtand 1346 cm respectively.

However in the IR spectra of hydrazo@ksk) the absorption band due to C=N stretching was se#re range of
1597-1562 crithere by indicating the formation of hydrazonesifrioydrazide.

In the™H NMR spectra of3) the signal due to methyl protons of 1,2,3-triazappeared as a singlet at 2.6178
integrating for three protons. The Birotons appeared as a singlet &.5167 integrating for two protons. Meta
and ortho protons gi-nitrophenyl appeared as two doublets in the redi@r816-8.0041X= 9 Hz) and 8.4677-
8.4901 ( = 8.96 Hz) integrating for two protons each. Tignal due to NH proton appeared as a singlét%ag8498
integrating for one proton, whereas in hydraz¢fes) the signal due to Njproton was absent and the presence of
a prominent singlet & 8.58- 8.46 due to the N=CH proton confirmed therfation of hydrazonés).

Table 1: Characterization data of 5-methyl-1-p-nitrophenyl)-N'-[(aryl substituted)methylidene]-1H- 1,2,3-triazole-4-carbohydrazone (4a-
K)

Analysis % Found
. M.P°C | Molecular Formula
Comp. No. Ar (Yield) (Mol. W) = CIc1|J_I|ated) -
) 256258|  CuHuN,Og 46.74 | 2.85 | 2544
4a Nitrofuran (88) (385.29) (46.76) | (2.88) | (25.45)
— 258260  CiHuN,O:S | 44.86 | 2.76 | 24.42
4b Nitrothiophene (76) (401.35) (44.89) | (2.76) | (24.43)
i o 230-232|  CuHuNeOs 58.30 | 402 | 23.98
s (70) (350.33) (58.28) | (4.03) | (23.99)
245-248]  CuHiN,Os 5164 | 3.30 | 24.82
4d P-NOCeHa (82) (395.32) (51.65) | (3.31) | (24.80)
210212|  CuHiFNOs | 5546 | 354 | 22.82
e p-FCeH, (90) (368.32) (55.44) | (3.56) | (22.82)
i B 246248] CuHiBN:Os | 4750 | 3.02 | 19.54
e (82) (429.22) (47.57) | (3.05) | (19.58)
235238 CuHiN,Os 51.64 | 332 | 24.84
49 MNO,CeHq (76) (395.32) (51.65) | (3.31) | (24.80)
258-260]  CiHiBrNeOs | 47.56 | 3.08 | 19.60
4h m-BrCeH, (78) (429.22) (4757)| (3.05) | (19.58)
: 240242  CiHuChLN:Os | 48.70 | 2.92 | 20.08
4 2,4-ChCeHs (70) (419.22) 48.71)| (2.89)| (20.05)
) 222226 CuHisNeOs 5562 | 440 | 2048
4 34-(0CH);CeHs (68) (410.38) (55.61) | (4.42) | (20.48)
215218]  CusHieNeOs 5456 | 4.06 | 2124
4k 8-OH-4-OCHGCeHs | 5 (396.35) (54.54) | (4.07) | (21.20)

*Solvent for re-crystalizationEtOH+DMF mixture

\
...../"““(
= \__-/'--—

ORTEP Diagram for the compound 4i
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Pharmacological Evaluation

In vitro Cytotoxicactivity

In vitro cytotoxicity of some of the synthesizedhgmounds was assessed by standard MTT bioassaylin ¢édis.
The results indicated that the parent hydrazinevaigve showed IG, value 19.17. In Hela cells, thedfalues for
nitrofuran derivative(4a) was 24.25 and for nitrothiophene derivatiiab) ICs, value was 33.81. In case of
hydrazone possessing phenyl moféty showed excellent activity 12.4@Lable 2)

Antioxidant activity

The DPPH scavenging activity of hydrazones showsility ranging from 69.29% to 45.1%, whereas stadd
drug BHT showed 90.42% inhibitiofTable 2). Compound4a and 4g displayed significant radical scavenging
activity, 69.29 and 67.61% respectively among teé & compounds tested in the present study. Wherea
compoundgld, 4eand4c showed moderate antioxidant activity comparablkh BHT.

Table 2: Cytotoxic and DPPH radical scavenging actity data of compounds 3 and 4a-k

Cytotoxicity (%) - .
Compd. No. Ar ICsc(pg/mli) Antioxidant Activity
Hela cells DPPH Assay in %
3 - 19.17 72.34
4a /@\ 24.25 69.29
NO ,
0
4b /@\ 33.81 48.69
s NO,

4c —@ 12.49 50.60
4d 4©7N02 40.56 59.49
se —@—F 59.47 52.54

49 @ 41.79 67.61
4h @ 95.21 45.10

4i Ei > 49.72 11.32
Cl

OCH 4
4j < S 76.69 -
OCH 4
OCH 4
4k < § 39.72 49.1
OH
Standard 90.42(BHT)
CONCLUSION

In the present study, we have described the syeshesd in vitro cytotoxicity screening and anti@xitistudy of 5-
methyl-1-p-nitrophenyl)-N'-[(aryl ~ substituted)methylidene]-1H2,3-triazole-4-carbohydrazorfés  Various
heterocyclic and substituted arylsystem were ino@ied to increase the biological activity of hyamaes.

An interesting observation made during cytotoxiedgtwas that the intermediate possessing nitrofarahphenyl
were more active than the other substitution.
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Most of the compounds showed significant free raldigcavenging activity but the intermediates espisci
possessing nitrofuran amenitrophenyl substituents showed excellent actigiiynpared to that of standard.

Acknowledgement
The authors are thankful to BRNS-DAE, BARC for firancial assistance and also to Head 11Sc., Bamgand
Head, CDRI Lucknow for providing the spectral aséy

REFERENCES

[1] L Chen; DJ Wilson; Y Xu; CC Aldrich; K Felczak; Y8ham; KW Pankiewicz]. Med. Chenm201Q 53, 4768-
4778.

[2] BL Wilkinson; A Innocenti; DVullo; CT Supuran; SAoRlsen,J. Med. Chem2008 51, 1945-1953.

[3] DG Diana; JJ Nitz, Eur. Patent, 1993, 566199.

[4] R Alvarez; S Velazquez; A San-Felix; S Aquaro; ERrg; CF Perno; A Karlsson; J Balzarini; MJ Camards
Med. Chem1994 37, 4185-4194.

[5] JA Stefely; R Palchaudhuri; PA Miller; RJ PetersdbaC Moraski; PJ Hergenrother; MJ Milldr, Med.
Chem.201Q 53, 3389-3395.

[6] R Meier,U.S. Patent1986 4789680.

[7]1 DR Buckle; CIM Rockell; H Smith; BA Spicel, Med. Chem1986 29, 2262-2267.

[8] KM Karimkulov; AD Dzhuraev; AG Makhsumov; N Amanovharm. Chem. J1991, 25, 399-401.

[9] EA Sheremet; Rl Tomanov; EV Trukhin; VM Berestoaitaya,Russ. J. Org. ChenR004, 40 594-595.

[10]L Savini; P Massrelli; L Chiasserini; C Pellera®Bruni, Farmaco1994 49, 633-639.

[11]L Deng; B Yang; Q He; Y Hu,ett. Drug. Des. Disco2008 5, 225-231.

[12]F. Vittorio; G. Ronsisvalle; A. Marrazzo; G. Blandill Farmaco19%, 50, 265-272.

[13]1 Yildir; H Perciner; MF Sahin; U Abbasogl&rch. Pharm,1995 328, 547-549.

[14]Nithinchandra; B Kalluraya; S Aamir; AR Shabarakay. J. Med.Chem2012, 54, 597-604.

[15]S. Rollas, N. Gulerman; H. Erdenliisarmaco,2002,57, 171-174.

[16]KK Bedia; O Elcin; U Seda; K Fatma; S Nathaly; Rvige A Dimoglo, Eur. J. Med.Chen2003 41, 1253-
121.

[17]1KD Grimes; AGupte; CCAldrichSynthesis201Q 9, 1441.

[18]HK Fun; CK Quah; Nithinchandra; B KallurayactaCryst,2011, E67, 02416.

[19]W Brand-Williams; ME Cuvelier; C BersdtWT-Food Sci. Technal995 28, 25-30.

[20] SN Manjula; NM Noolvi; KV Parihar; SAM Reddy; V Rami; AK Gadad;G Singh; NG Kutty; CM Rdgyr.
J. Med. Chem2009 44, 2923-2929.

313



