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ABSTRACT

An attempt was made to synthesize newer coumabsiiguied derivatives of benzothiazole and theyevesaluated
for antioxidant activity by DPPH radical scavengiragtivity. The test compound SC-7 showed goodtio-vi
antioxidant activity. The same compound was seleftie in-vivo antioxidant studies by administerididferent
doses in Ehrlich Ascites Carcinoma (EAC) treatedemit reduced the levels of lipid peroxidation ancreased the
GST contents as well as CAT levels in EAC induded. he present study revealed that newly symbesioumarin
substituted benzothiazole derivatives showed ggnif antioxidant activity in EAC bearing mice.
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INTRODUCTION

Antioxidants in food play an important role as aaltieprotecting factor. Scientific evidence suggettat

antioxidants reduce the risk for chronic diseasetuding cancer and heart disease. Primary sowfesturally

occurring antioxidants are whole grains, fruits amfjetables. Plant sourced food antioxidants likamin C,

vitamin E, carotenes, phenolic acids, phytate amgtqestrogens have been recognized as having tleati@d to

reduce disease risk. Most of the antioxidant comgsun a typical diet are derived from plant sosraed belongs
to various classes of compounds with a wide vaiéfyhysical and chemical properties. Some compsusigch as
gallates have strong antioxidant activity, whilbet, such as the mono-phenols are weak antiosidant

The main characteristic of an antioxidant is itgigtto trap free radicals. Highly reactive freadicals and oxygen
species are present in biological systems fromdewariety of sources. These free radicals mayizxiducleic
acids, proteins, lipids or DNA and can initiate degrative disease. Antioxidant compounds like pherazids,
polyphenols and flavonoids scavenge free radiaadh as peroxide, hydroperoxide or lipid peroxyl aimas inhibit
the oxidative mechanisms that lead to degenerdiseases. There are a number of clinical studiggesiing that
the antioxidants in fruits, vegetables, tea andwetk are the main factors for the observed efficaicthese foods
in reducing the incidence of chronic diseases itialy heart disease and some cancers. The frealad@venging
activity of antioxidants in foods has been subsidgtinvestigated and reported in the literatune Miller and
Rigelhof et al [1].A wide range of antioxidants both synthetic andurat have been proposed in the
treatment of human diseases. Hence, considertiblgian has been devoted for the developmentabinigues for
measurement of antioxidant activity.

Benzothiazoles comprise a novel class of therapexdimpounds shown to exert a wide range of biokdgic
activities. Most of the compounds that exhibitedhbleigh levels of fluorescence properties and aciyp to bind
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with cellular structures were extensively used mmrbchromes. Since the 1990s, various pharmacbgi
investigations of newly synthesized benzothiaz@avdtives demonstrated interesting pharmacologicéities.
Biologist's attention was drawn to this series wtiha pharmacological profile of Riluzol [2] was divered.
Riluzole (6-trifluoromethoxy-2-benzothiazolamineKR26124, RP-25279, Rilutek) was found to interfewgh
glutamate neurotransmission in biochemical, elgtiysiological and behavioral experiments.

Although they have been known from long ago to iséobically active [3, 4, 5{heir varied biological features are
still of great scientific interest. Benzothiazolbos/s antioxidant, antitumor [6], antiviral [7], artlV [8] and
antimicrobial [9] activity. In the present studyaef account of various alterations on the coumarbiety which is
attached to the benzothiazole ring and their aasetibiological activities. Coumarins (known ag-henzopyrones
or o-hydroxycinnamic acid-8-lactones) comprise a vesgé class of phenolic derivatives found in plaats!
consist of fused benzene asgbyrone rings [10]. Coumarins have attracted irteingerest in recent years because
of their diverse pharmacological properties. Owtngtheir importance in many fields of everyday lifrich as
pharmaceutical, cosmetic, perfume, and nutritibejrtchemistry has been widely investigated andymaatural
and non natural coumarins have been synthesizedhdnrecent years, one method which has been vastly
investigated for the synthesis of coumarins isReehmann reaction, which starts from phenols. énctimventional
production of coumarins by Pechmann, concentraifdr acid is used as the catalyst [11].

During the last twenty years, the study of the dgyadal activities of coumarin derivatives has bdenaim of many
researchers [12]. Based on these findings, we ithesttre synthesis of some compounds featuring deyelic ring

(benzothiazole) fused onto the coumarin moiety whith aim of obtaining more potent pharmacologicaltyive

compounds.

MATERIALSAND METHODS

All the chemicals and solvents used were of AR-gradd LR-grade and obtained from Sigma-Aldrichc®&is
Research Laboratories, Qualingens, Hi-media, Niigaricals and Spectrochem.

Melting points were measured on an electrotherreting point apparatus (Shital scientific Indusiridangalore,
India). Infrared (IR) spectra were recorded as IgBllets with FTIR- 8310 spectrophotometer (Shimadapan).
Proton magnetic resonance (1H NMR) spectra wererded in DMSO-d6 (Merck) on an AMX-400 NMR
Spectrometer (lISc, Bangalore, India). Mass spegtna@ recorded on a GCMS (QP 5050A, Shimadzu Catijoor,
Japan). Absorption Maxima were taken on a UV-Visibpectrophotometer-1650 (Shimadzu, Japan). Ther-la
chromatography (TLC) was performed on pre-coatesnadium plates (silica gel 60 F254, Merck). Plavesre
visualized by UV light and iodine vapor.

Synthesis of substituted coumarin [13, 14]: A mixture of the substituted resorcinbld1lmol) and concentrated
sulphuric acid (10ml) was taken in a flask. To thisylacetoacetate (0.01mol) was added dropwismdintaining
the temperature below 18D. Kept aside the reaction mixture at room tempeeafor 18h and then poured into a
mixture of crushed ice (20g) and water (30ml). Tecipitate was collected, washed with water. Hakd was
dissolved in 5% sodium hydroxide solution (15miliefed and 2M sulphuric acid was added with stgruntil the
solution was acid to litmus. Substituted coumaraswollected, washed with water and dried.

M ethylation [15]: A mixture of the coumarin (0.01mol), dimettsuilphate (0.15g), anhydrous potassium carbonate
(0.4g) and acetone (0.7ml) was taken in a microwitask. The flask was placed in microwave oven X0rmin.

The contents of the flask were poured into ice watel neutralized using 10% hydrochloric acid drehtextracted
with ether. The organic layer was washed with agaduicarbonate solution and brine respectively dned over
anhydrous sodium sulphate. Ether was removed to-gedthylated product.

Ethylation [16]: A mixture of the substituted coumarin (0.00#)n ethyl iodide (0.022mol), anhydrous potassium
carbonate (0.005mol) and acetone (50ml) was redidge 24h. The reaction mixture was poured intoeral he
precipitate was collected, washed with water ameddr

Acetylation [17]: A mixture of substituted coumarin (0.01lmadnhydrous sodium acetate (0.049mol) and acetic
anhydride (0.06mol) was heated on a water batBlicand poured into water. The precipitate was ctaly, washed
with 1% aqueous sodium hydroxide solution and dried
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Scheme for the synthesis of coumarin substituted benzothiazole derivatives
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Allylation [18]: A mixture of substituted coumarin (40g), albromide (2.1ml) and anhydrous potassium carbonate
(89g) in acetone (100ml) was refluxed on a wateh lbat 10h and poured into water. The precipitats wallected,

washed with aqueous sodium hydroxide.

Formylation [19]: Substituted coumarin (1g) was dissolved in kglene (50ml). The solution was cooled and
selenium dioxide (1g) was added. The mixture wdlixed for 12h and filtered in hot condition. Sahtewas

removed to get desired product.
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Synthesis of coumarin substituted benzothiazole [20]: The coumarin-4-carboxaldehyde (0.055mol) and
aminothiophenol (0.05mol) was refluxed in acetieda@Zml) for 5h. The solution was cooled and thedurct
precipitated. This solid was collected, washed wititer and recrystallized from methanol. Yields guiysical
characteristics are listed in Table 1.

Table 1 Physical data of Coumarin substituted benzothiazole derivatives

Compound R, R, Rs % yield  Mt.pt. Rfvalue
sc2 o OCHs H 74 100 om
sc3 o OAc H 68 o715 oes
sc4 o OCH,CH=CH, H 70 190785 om
scs oes H OCH, 72 120 o062
sc6 o H OGHs 70 1703 oes
sc7 o H OAc 60 1192 o9
sc8 P OCH, H 66 210212 068
sco e OAC H 62 Togics  0.64
SC10 H N(CzHs)2 H 56 Sova 062
sc11 b OCH, H 72 G208 o
sci12 chfl OAc H 63 gggg;g 0.72
sc13 A OCH, cl 67 50020 062
sc14 Sgl 4 OCHs OCHs 75 ggg:égg 0.76
sc15 s OAc OAc 65 joio) 072
sc16 A OCHs OGHs 73 18 070
sc17 o OCHCH=CH, OCHCH=CH, 63 5220 067
scis v OCH, H 68 1707089 op4
sc19 sglg SCOCH H 65 583382 0.68
sC20 oo SCH, H 72 19792 or2

4-(benzo[d]thiazol-2-yl)-7-methoxy-2H-chromen-2-one (SC1) IR (KBr): 2922.25(C-H), 1616.40(C=C),
1734.06(C=0), 1546.96(C=N), 1383.01(C-N), 756.138)&m-1. 1H NMR (DMSO)5 = 6.75(s, 1H, H-3), 8.20(d,
1H, J = 8.22Hz, H-5), 7.07(d, 1H, J = 7.07 Hz, H-BBI(s, 1H, J = 7.62, H-8), 7.04(d, 1H, J = 7.81H-4),
7.64(t, 1H, J = 7.64Hz, H-5’), 8.22 (t, 1H, J =8Hz, H-6’), 8.53(d, 1H, J = 8.50Hz, H-7’), 3.898%, CH3). GC-
MS: 309(M+).

4-(benzo[d]thiazol-2-yl)-7-ethoxy-2H-chromen-2-one  (SC2) IR (KBr): 2976.26(C-H), 1606.76(C=C),
1714.77(C=0), 1546.96(C=N), 1383.01(C-N), 765.78)xm-1. 1H NMR (DMSO0):5 = 6.74(s, 1H, H-3), 8.23(d,
1H, J = 8.22 Hz, H-5), 7.03(d, 1H, J = 7.07 Hz, H4665(s, 1H, J = 7.62 Hz, H-8), 7.0(d, 1H, J 817Hz, H-4"),
7.62(t, 1H, J = 7.64 Hz, H-5), 8.24(t, 1H, J =88Rz, H-6"), 8.51(d, 1H, J = 8.50 Hz, H-7"), 4.18@H, CH2),
1.38(s, 3H, CH3). GC-MS: 323(M+).

4-(benzo[d]thiazol-2-yl)-7-acetoxy-2H-chromen-2-one (SC3) IR (KBr): 2935.16(C-H), 1609.73(C=C),
1721.25(C=0), 1552.26(C=N), 1379.71(C-N), 782.4F)m-1. 1H NMR (DMSO0):5 = 6.77(s, 1H, H-3), 8.18(d,
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1H, J = 8.20 Hz, H-5), 7.11(d, 1H, J = 7.09 Hz, H-659(s, 1H, J = 7.59 Hz, H-8), 7.2(d, 1H, J £ Az, H-4"),
7.58(t, 1H, J = 7.60 Hz, H-5"), 8.14(t, 1H, J =B Hiz, H-6"), 8.58(d, 1H, J = 8.57 Hz, H-7"), 3.4688@H, CH3).
GC-MS: 337(M+).

4-(benzo[d]thiazol-2-yl)-7-allyloxy-2H-chromen-2-one (SC4) IR (KBr): 2958.76(C-H), 1625.18(C=C),
1732.57(C=0), 1556.27(C=N), 1367.06(C-N), 749.88)&m-1. 1H NMR (DMSO0):5 = 6.84(s, 1H, H-3), 8.54(d,
1H, J = 8.52 Hz, H-5), 7.13(d, 1H, J = 7.15 Hz, H-657(s, 1H, J = 7.57 Hz, H-8), 7.1(d, 1H, J ¥ Az, H-4"),
7.57(t, 1H, J = 7.57 Hz, H-5’), 8.33(t, 1H, J =88z, H-6’), 8.50(d, 1H, J = 8.50 Hz, H-7’), 4.22@H, CH2),
1.75(s, 3H, CH3). GC-MS: 335(M+).

4-(benzo[d]thiazol-2-yl)-6-methoxy-2H-chromen-2-one (SC5) IR (KBr): 2945.40(C-H), 1604.83(C=C),
1716.70(C=0), 1558.45(C=N), 1479.45(C-N), 756.13)m-1. 1H NMR (DMSO)5 = 6.86(s, 1H, H-3), 8.60(d,
1H, J = 8.52Hz, H-5), 7.29(d, 1H, J = 7.27 Hz, H-BB9(s, 1H, J = 7.62, H-8), 7.34(d, 1H, J = 7.34H-4),
7.64(t, 1H, J = 7.64Hz, H-5’), 8.24 (t, 1H, J =81z, H-6’), 8.62(d, 1H, J = 8.60Hz, H-7"), 3.848}, CH3). GC-
MS: 309(M+).

4-(benzo[d]thiazol-2-yl)-6-ethoxy-2H-chromen-2-one  (SC6) IR (KBr): 2972.40(C-H), 1604.83(C=C),
1716.70(C=0), 1558.54(C=N), 1483.31(C-N), 769.68)Czm-1. 1H NMR (DMSO0)5 = 6.95(s, 1H, H-3), 8.17(s,
1H, H-5), 7.57(d, 1H, H-7), 7.41(d, 1H, H-8), 7.80LH, H-4"), 7.42(t, 1H, H-5), 8.17(t, 1H, H-6'8.24(d, 1H, H-
7, ), 4.09(s, 2H, CH2), 1.36(s,3H, CH3). GC-M23BM+).

4-(benzo[d]thiazol-2-yl)-6-acetoxy-2H-chromen-2-one  (SC7) IR (KBr): 2935.16(C-H), 1609.73(C=C),
1721.25(C=0), 1552.26(C=N), 1379.71(C-N), 782.48)xm-1. 1H NMR (DMSO0):5 = 6.77(s, 1H, H-3), 8.18(d,
1H, J = 8.20 Hz, H-5), 7.11(d, 1H, J = 7.09 Hz, H-859(s, 1H, J = 7.59 Hz, H-8), 7.2(d, 1H, J £ Az, H-4"),
7.58(t, 1H, J = 7.60 Hz, H-5"), 8.14(t, 1H, J =®Hz, H-6"), 8.58(d, 1H, J = 8.57 Hz, H-7"), 3.488H, CH3). GC-
MS: 337(M+).

4-(benzo[d]thiazol-2-yl)-7, 8-dimethoxy-2H-chromen-2-one (SC8) IR (KBr): 2931.90(C-H), 1600.93(C=C),
1726.35(C=0), 1552.75(C=N), 1475.59(C-N), 750.3%)&m-1. 1H NMR (DMSO)5 = 6.95(s, 1H, H-3), 8.28(d,
1H, J = 8.28Hz, H-5), 7.36(d, 1H, J = 7.37 Hz, H-BB1(s, 1H, J = 7.84, H-8), 7.24(d, 1H, J = 7.21H-4),
7.74(t, 1H, J = 7.74Hz, H-5’), 8.42 (t, 1H, J =8Hz, H-6’), 8.50(d, 1H, J = 8.54Hz, H-7’), 3.938}, CH3). GC-
MS: 339(M+).

4-(benzo[d]thiazol-2-yl)-7, 8-diacetoxy-2H-chromen-2-one (SC9) IR (KBr): 2990.44(C-H), 1660.12(C=C),
1732.41(C=0), 1559.72(C=N), 1337.11(C-N), 777.56)&m-1. 1H NMR (DMSO0):5 = 6.33(s, 1H, H-3), 8.29(d,
1H, J = 8.28 Hz, H-5), 7.24(d, 1H, J = 7.28 Hz, H#%84(s, 1H, J = 7.81 Hz, H-8), 7.40(d, 1H, J.317Hz, H-4’),
7.73(t, 1H, J = 7.75 Hz, H-5), 8.46(t, 1H, J =48Mz, H-6'), 8.71(d, 1H, J = 8.70 Hz, H-7"), 4.48@H, CH2),
1.34(s, 3H, CH3). GC-MS: 395(M+).

4-(benzo[d]thiazol-2-yl)-7-diethylamino-2H-chromen-2-one (SC10) IR (KBr): 2918.57(C-H), 1652.34(C=C),
1709.80(C=0), 1527.36(C=N), 1389.31(C-N), 725.4F)m-1. 1H NMR (DMSO0):5 = 6.87(s, 1H, H-3), 8.33(d,
1H, J = 8.29 Hz, H-5), 7.17(d, 1H, J = 7.17 Hz, H-622(s, 1H, J = 7.22 Hz, H-8), 7.5(d, 1H, J 517Hz, H-4’),
7.50(t, 1H, J = 7.54 Hz, H-5’), 8.27(t, 1H, J =®.8z, H-6’), 8.49(d, 1H, J = 8.48 Hz, H-7’), 4.05@H, CH2),
1.26(s, 3H, CH3). GC-MS: 350(M+).

4-(benzo[d]thiazol-2-yl)-7-methoxy-8-methyl-2H-chromen-2-one  (SC11) IR (KBr): 2968.55(C-H),
1600.93(C=C), 1726.35(C=0), 1554.68(C=N), 1475.58jC752.26(C- S) cm-1. 1H NMR (DMSOQOy: = 6.88(s,
1H, H-3), 8.25(d, 1H, J = 8.22Hz, H-5), 7.07(d, 14z 7.07 Hz, H-6), 7.33(s, 1H, J = 7.30, H-8),3(dh 1H, J =
7.51Hz, H-4"), 7.11(t, 1H, J = 7.14Hz, H-5"), 8.821H, J = 8.32 Hz, H-6’), 8.27(d, 1H, J = 8.24Hi7"), 3.78(s,
3H, CH3). GC-MS: 323(M+).

4-(benzo[d]thiazol-2-yl)-7-acetoxy-8-methyl-2H-chromen-2-one (SC12) IR (KBr): 2945.85(C-H), 1644.42(C=C),
1732.33(C=0), 1538.21(C=N), 1467.19(C-N), 765.208Cem-1. 1H NMR (DMSO)5 = 6.74(s, 1H, H-3), 8.55(d,
1H, J = 8.52Hz, H-5), 7.22 (d, 1H, J = 7.22 Hz, $1-623(s, 1H, J = 7.21, H-8), 7.56(d, 1H, J = HB5H-4"),
7.32(t, 1H, J = 7.32Hz, H-5’), 8.32 (t, 1H, J =813z, H-6’), 8.08(d, 1H, J = 8.07Hz, H-7"), 3.358, CH3). GC-
MS: 351(M+).
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4-(benzo[d]thiazol-2-yl)-6-chlor o-7-methoxy-2H-chromen-2-one  (SC13) IR (KBI): 2985.91(C-H),
1614.69(C=C), 1735.99(C=0), 1546.96(C=N), 1487.1R{C752.26(C-S) cm-1. 1H NMR (DMSO}. = 6.40(s,
1H, H-3), 8.39(d, 1H, J = 8.28Hz, H-5), 7.81 (d,,1H= 7.80 Hz, H-6), 7.30(s, 1H, J = 7.29, H-8471d, 1H, J =
7.47Hz, H-4), 7.12(t, 1H, J = 7.12Hz, H-5’), 8.881H, J = 8.37 Hz, H-6"), 8.11(d, 1H, J = 8.11H#=7’), 3.25(s,
3H, CH3). GC-MS: 344(M+).

4-(benzo[d]thiazol-2-yl)-6, 7-dimethoxy-2H-chromen-2-one (SC14) IR (KBr): 2982.91(C-H), 1614.47(C=C),
1728.28(C=0), 1546.96(C=N), 1456.30(C-N), 758.05)G&m-1. 1H NMR (DMSO)5 = 6.44(s, 1H, H-3), 8.22(d,
1H, J = 8.24Hz, H-5), 7.31 (d, 1H, J = 7.31 Hz, }I-B53(s, 1H, J = 7.51, H-8), 7.14(d, 1H, J = H24H-4),
7.09(t, 1H, J = 7.10Hz, H-5’), 8.28 (t, 1H, J =81z, H-6’), 8.22(d, 1H, J = 8.23Hz, H-7"), 3.178, CH3). GC-
MS: 339(M+).

4-(benzo[d]thiazol-2-yl)-6, 7-diacetoxy-2H-chromen-2-one (SC15) IR (KBr): 2949.58(C-H), 1630.23(C=C),
1745.24(C=0), 1531.13(C=N), 1349.43(C-N), 725.3F)&m-1. 1H NMR (DMSO0):é = 6.46(s, 1H, H-3), 8.29(d,
1H, J = 8.28 Hz, H-5), 7.03(d, 1H, J = 7.07 Hz, }1-855(s, 1H, J = 7.52 Hz, H-8), 7.0(d, 1H, J 817Hz, H-4"),
7.64(t, 1H, J = 7.64 Hz, H-5'), 8.42(t, 1H, J =8.Hz, H-6’), 8.63(d, 1H, J = 8.62 Hz, H-7’), 4.23@H, CH2),
1.29(s, 3H, CH3). GC-MS: 395(M+).

4-(benzo[d]thiazol-2-yl)-6, 7-diethoxy-2H-chromen-2-one (SC16) IR (KBr): 2972.38(C-H), 1624.58(C=C),
1719.55(C=0), 1548.24(C=N), 1311.71(C-N), 742.1&)m-1. 1H NMR (DMSO0):6 = 6.14(s, 1H, H-3), 8.22(d,
1H, J = 8.22 Hz, H-5), 7.12(d, 1H, J = 7.11 Hz, K1633(s, 1H, J = 7.34 Hz, H-8), 7.20(d, 1H, J.217Hz, H-4"),
7.19(t, 1H, J = 7.19 Hz, H-5’), 8.33(t, 1H, J =38z, H-6’), 8.42(d, 1H, J = 8.42 Hz, H-7’), 4.11@H, CH2),
1.42(s, 3H, CH3). GC-MS: 367(M+).

4-(benzo[d]thiazol-2-yl)-6, 7-allyloxy-2H-chromen-2-one (SC17) IR (KBr): 2932.27(C-H), 1644.54(C=C),
1765.87(C=0), 1526.57(C=N), 1331.90(C-N), 750.08)a&m-1. 1H NMR (DMSO0):5 = 6.77(s, 1H, H-3), 8.08(d,
1H, J = 8.10 Hz, H-5), 7.15(d, 1H, J = 7.15 Hz, H1641(s, 1H, J = 7.40 Hz, H-8), 7.09(d, 1H, J.697/Hz, H-4"),
7.38(t, 1H, J = 7.40 Hz, H-5’), 8.49(t, 1H, J =88z, H-6’), 8.47(d, 1H, J = 8.47 Hz, H-7’), 4.41@H, CH2),
1.39(s, 3H, CH3). GC-MS: 391(M+).

4-(benzo[d]thiazol-2-yl)-7-methoxy-8-nitr o-2H-chr omen-2-one (SC18) IR (KBr): 2919.77(C-H), 1628.27(C=C),
1740.20(C=0), 1555.10(C=N), 1442.11(C-N), 742.33Lem-1. 1H NMR (DMSO)5 = 6.42(s, 1H, H-3), 8.40(d,
1H, J = 8.42Hz, H-5), 7.30 (d, 1H, J = 7.32 Hz, }I-611(s, 1H, J = 7.11, H-8), 7.55(d, 1H, J = HB5H-4),
7.26(t, 1H, J = 7.24Hz, H-5’), 8.40 (t, 1H, J =@Mz, H-6’), 8.16(d, 1H, J = 8.14Hz, H-7’), 3.408%, CH3). GC-
MS: 354(M+).

4-(benzo[d]thiazol-2-yl)-2-ox0-2H-chromen-7-yl ethanethioate (SC19) IR (KBr): 2927.51(C-H), 1639.48(C=C),
1751.10(C=0), 1560.18(C=N), 1436.61(C-N), 766.28%Ccem-1. 1H NMR (DMSO)5 = 6.33(s, 1H, H-3), 8.42(d,
1H, J = 8.39Hz, H-5), 7.53 (d, 1H, J = 7.50 Hz, }I-626(s, 1H, J = 7.26, H-8), 7.49(d, 1H, J = H4/H-4),
7.22(t, 1H, J = 7.22Hz, H-5’), 8.39 (t, 1H, J =@Mz, H-6’), 8.19(d, 1H, J = 8.19Hz, H-7"), 3.388}, CH3). GC-
MS: 353(M+).

4-(benzo[d]thiazol-2-yl)-7-(methylthio)-2H-chromen-2-one (SC20) IR (KBr): 2925.77(C-H), 1632.27(C=C),
1769.18(C=0), 1560.32(C=N), 1439.12(C-N), 764.29%Lem-1. 1H NMR (DMSO)5 = 6.24(s, 1H, H-3), 8.36(d,
1H, J = 8.40Hz, H-5), 7.46 (d, 1H, J = 7.44 Hz, K1-B627(s, 1H, J = 7.25, H-8), 7.58(d, 1H, J = H5/H-4"),
7.34(t, 1H, J = 7.32Hz, H-5’), 8.21 (t, 1H, J =BHz, H-6’), 8.27(d, 1H, J = 8.25Hz, H-7"), 3.278, CH3). GC-
MS: 325(M+).

DPPH radical scavenging activity [21]

Antioxidant activity of the test compounds was deieed by diphenylpicrylhydrazyl (DPPH) radical geaging
method. The assay was carried out in a 96 well atitce plate. 100l of test sample and standard solution were
added to each well separately and in triplicat@8ullof DPPH solution was added to each well. Contrells were
loaded with 100l each of DMSO and DPPH. Sample blank and contesilbwere also performed. The plates were
incubated at 3 for 30 minutes without exposing to light and #imsorbance of each solution was measured with
ELISA reader using 540 nm filters. The percentaggvenging of test samples (Table 2 and Figure lgaah
concentration were calculated using the followiagrfula
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[(Control absorbance — Test absorbance) / Conbabidoance] X 100

The ICsq was calculated using the Microsoft excel. (Fig2ye

Table 2 DPPH radical scavenging activity

Per centage Scavenging (pg/ml)

CompoundCode 150, ‘500 250 125 625 3125  |Ce(ug/ml)
sc1 5512 3689 1625 1287 7.6 - 928.00
SC-2 5112 3289 21.00 1565 678 - 998.00
sc-3 3724 3085 2254 1038 423 168  >1000
SC-4 4828 2780 19.68 1521 926 - >1000
SC-5 5536 3745 2087 1453 825 389 82170
SC-6 57.83 3378 20.65 905 198 - 825.84
SC-7 86.60 70.90 6345 5678 3.60 1456  246.39
Sc-8 58.00 4380 2641 1402 869 235  754.73
SC-9 5140 2780 1290 524 125 - 909.12
SC-10 6040 57.20 3840 1590 654 258  654.64
Sc-11 425( 289 165. 85. 35 - >100(
SC-12 3800 1630 678 165 - - >1000
Sc-13 3000 1350 910 250 - - >1000
SC-14 66.00 6300 49.2( 335( 18.8( 10.4(  514.2
SC-15 5520 21.80 1325 940 254 - 938.70
SC-16 7540 5850 3520 2450 1170 568  540.08
SC-17 62.00 401C 275( 146( 9.8 257  738.2¢
SC-18 5320 3350 2530 17.70 865 250 88170
SC-19 31.90 1640 11.20 850 340 150  >1000
SC-20 3440 2780 1620 950 320 050  >1000

Ascorbic acid 95.45 90.67 88.39 82.79 79.39 75.67 12.50

Figure 1: Scavenging of DPPH freeradical by selected compounds
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In-vivo antioxidant studies (Table 3 and Figure 3)

Total Thiol [22]: 100ul of liver homogenate was mixed in a 10ofncentrifuge test tube with 100 pl of the Tris-
EDTA buffer followed by addition of 40 ul of 10 mBTNB [5, 5’-Di thio bis (2-Nitrobenzoic acid)] angl.16 ml
of absolute methanol. The test tubes were cappadi,tlee color was developed for 15-20 mins, followsd
centrifugation at 3000 r TMPI for 10 min at ambi¢emnperature. The absorbance of the supernatanieasured
at 412 nm (A) DTNB blank without tissue homoger@g Tissue blank without DTNB.

Lipid peroxidation [23] (LPO): 0.5 ml of liver homogenate was combined with &5of TCA-TBA-HCI reagent
and mixed thoroughly. The solution was heated fomiin in a boiling water bath. After cooling, thiedculent
precipitate was removed by centrifugation at 1@ for 10 min. The absorbance of the supernatastmeasured
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at 532 nm against a blank that contains all thegeets minus the liver homogenate. The malondialdehy
concentration of the sample can be calculated wsmingxtinction coefficient of 1.56 x 1M cm™

Malondialdehyde concentration (M)=Absorbance atrB82°¢10°

Figure2: 1Cs of selected conpounds

1200 -
1000 -
2800-
S~
Y
2 600 -
(8]
< mIC50
© 400 -
200 -
O_
D N D O =T T T~ T e
[CRNCENCENCING RN RN G RN SN
»wv u N nu v v v O O O O O O
v v v v unv o

Catalase (CAT) activity [24]: The catalase activity was determined spettotpmetrically according to the
protocol of Claiborne (1985). The reaction mixt({ge05 ml) contained 3 ml 10 mM B, in 60 mM phosphate
buffer (pH 7.0). The reaction was started by addirghs ml supernatant and the absorbance was falldarel min
at 240 nm. Phosphate buffer (60 mM, pH 7.0) wasl asea reference. The extinction coefficient oM™ cmi™*
was used to determine the specific activity of lesa A unit of catalase is defined as the quantitiich
decomposes 1.amole of HO, per min at pH=7.0 at 2%, while this HO, concentration falls from 10.3 to 9.2
mM.

Superoxide dismutase (SOD) activity assay [25]: The entire supernatant 1.85 ml was taken.inM carbonate
buffer (pH 10.2). After addition of 0.1ml Adrenadir(Bitartarate), the increase in absorbance wasuned at 480
nm using a UV-Visible double beam spectrophotomé&the activity of the enzyme has been expressdd/rag
protein, where 1U of the enzyme is defined as theumt of enzyme required to inhibit the rate ofngpihrine auto-
oxidation by 50% under the conditions of the assay.

Glutathione-S-Transferase [26] (GST): 0.05 ml CDNB (1-chloro-2, 4, dinitrobenzene) wadded to 0.1 ml
supernatant of liver homogenate and 1.75 ml phdsghaffer pH 7. Incubated at 37 for 5 minutes and added 0.1
ml 20mM GSH. Absorbance was recorded at 340 nmtatvals of 1 minute. Blank was carried was ouhmsame
manner without homogenate. 1U GST= Activity of emeycatalyzing the formation ofufnole of GST-CDNB
conjugate per min under the specific assay contitio

Table 3 Effect of SC-7 on liver antioxidants enzymesin EAC inoculated mice

Group Catalase GST SOD Total thiol LPO
(U/mg of tissue  (U/mg of tissue  (U/mg of tissue  (U/mg of tissue  (nm/mg of tissue
Sham 2.21+0.1 19.83+2.9! 20.28+3.4 0.003+0.000 183.2+43.!
Control 0.92+0.25 44.58+8.11 28.21+4.00 0.002+0200 206.3+27.2
Cisplatin 2.10+0.28 29.46+8.95 26.59+2.32 0.003+0.00 143.1+37.6
C-l 1.0240.2¢ 22.2545.2. 24.19+1.8 0.002+0.000 164.9+52.
C-lI 1.4340.09 24.37+2.54 23.80+4.81 0.002+8.00 166.5+8.4

*All the values are mean +SEM of three samples.
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Figure 3: Effect of SC-7 on liver antioxidants enzymesin EAC inoculated mice
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RESULTSAND DISCUSSION

Several concentrations ranging from 31.25-1000u ofntthe synthesized compounds were tested for #mioxidant
activity by using DPPH scavenging method. Ascodiid was used as the standard. The antioxidantitgcivas
estimated by 16, value and the values are shown in the table 2.g@oamds such as SC-1, SC-2, SC-5 to SC-10 and
SC-14 to SC-18 have kgvalues ranging from 246-10Q®/ml. The IGyof all other synthesized compounds were
above 1000g/ml. The result showed that antioxidant activities none of the synthesized compounds were
comparable with that of l§g ofascorbic acid (12 &/ml).

The level of lipid peroxidation was increased inE2&ontrol group as compared to normal group as shiovable 3.
After administration of different doses of SC-7HAC treated mice the lipid peroxidation decrease@dampared to
control. Tumor inoculation of EAC increased GSTellen the control as compared to sham. CAT leved wvealuced in
control but it was increased in the treated group dose dependent manner. Both the doses intreasatalase level.
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CONCLUSION

Since oxidative/electrophilic stress is generablyceived as one of the major cause for the acctiomlaf mutations
in the genome, antioxidants are believed to proypdetection against cancer. As SC-7 showed gwedtro
antioxidant activity, it must prevent the mutatiand exhibit good anticancer activity. Excessivedpation of free
radicals resulted in oxidative stress, which letdslamage of macromolecules such as lipids thatirwdurce lipid
peroxidationin-vivo. MDA (malondialdehyde) the end product of lipidrgpeédation was reported to be higher in
carcinomatous tissue than in non-diseased org&h3. 18duced the elevated levels of lipid peroxa@aand increased
the GST contents in EAC induced mice. The admatisin of SC-7 increased the CAT level.
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