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ABSTRACT

A new series of Schiff bases of 5-sulphamoyl igMjrwere synthesized by reacting various substitiromatic
aldehydes with 3-hydrazino-5-sulphamoylisatin (IMhe 3-hydrazino-5-sulphamoylisatin was synthesibgd
reacting 5-sulphamoylisatin with hydrazine hydraidl.the synthesized compounds were characterigaddnns of
their IR, 'HNMR and Mass spectroscopic data. The designed @onds were screened for anticancer activity
against Ehrlich Ascites Carcinoma (EAC) in Swisbid mice. Antitumor effect was determined by etalg
tumor volume, viable tumor cells count, non-viablenor cells count and mean survival time. The siathd
antitumor drug used was 5-Fluorouracil. The resutsggest that the compounds Ve, Vf, Vi and V| éghib
significant antitumor activity.
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INTRODUCTION

Cancer is a class disease in which a cell or apgoficells display uncontrolled growth, invasiordasometimes
metastasis. According to WHO estimates, globallyrillions new cancer cases are diagnosed each yeaused
about 13% of all human deaths in 2007. It is edtchdhat by the year 2020, there will be 20 millioew cancer
cases with 12 million deaths. Although chemotherépyhe mainstay of cancer therapy, the use oflavai
chemotherapeutics is often limited due to undelralide effects as well as the increasing incideoicerug
resistance to cancer chemotherapeutic agents, whigtserious medical problem [1]. Therefore, thsran urgent
need to develop new classes of chemotherapeutitsatie treat cancer. Isatin (1H-indole-2, 3-dioisepne of the
most promising heterocyclic molecules that haveragting active profiles, and importantly, it islMelerated by
humans [2,3]. Numerous publications have been tegdhat the isatin scaffold showed anticancewigtagainst
various human tumor cell lines [4-7]. The objectiwk the present study was to synthesize and emltred
antitumor effect of synthesized compounds agaihglidh Ascites Carcinoma (EAC) in Swiss albino mice

MATERIALS AND METHODS

All the chemicals used to synthesize the title conmus were of analytical grade and purchased froenck

Chemicals Private Limited, Hyderabad. All the ré@ats were monitored using thin layer chromatographySilica

Gel precoated plates. IR spectra were recordedBn &6 FTIR Brucker spectrophotometer and frequeneire

expressed in cth The '"HNMR spectra were recorded on 400MHz Brucker DP¥@i<CDCkL and DMSO as
solvent. Chemical shift values are reported asessin ppm relative to TMS as internal standard. Msamectra were
recorded on VG AUTOSPEC using EI-Ms model.
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Synthesis of 5-Sulphamoyl-1H-indole--2,3-dione(lIt)

a) Synthesis of 5-Sulphamoyl Isonitrosoacetanilidgj:

Taken 5g of Sulphanilamide(l) and added 30 ml sfikikd water and 5ml of concentrated hydrochlaiid. It
formed clear solution in a beaker (solution I)almther beaker 9g of Chloral hydrate was takenaalddd 30 ml of
water. Made up the solution up to 150ml (solutitn Mixed the solution | and Il. To the mixed sabrt added
anhydrous Sodium Sulphate. Stirred the solutionl wprecipitation produced. Taken 12g of Hydroxylaei
Hydrochloride and added 150ml of water ( Solutibp Then mixed the above the solutions and he#tedsolution
on a water bath for 45 min and kept side for 132&ormation of crystals of 5-sulphamoyl isorstwacetanilide
were collected by filtration, washed with water d@hen dried.

b) Synthesis of 5-Sulphamoyl-1H-Indole-2,3-dione(l):

From the above crystals taken one 1g in dry beakdradded 4ml of concentrated Sulphuric acid withirsg and
maintained the temperature at 60°C. Then kept dside2h. The solution was poured onto the crusbegroduced
coloured precipitation of 5-Sulphamoyl-1H-Indole2dione. The product was filtered, washed with evand
dried.

2. Synthesis of 5-Sulphamoyl isatin hydrazone(IV):

5-Sulphamoyl isatin (0.01 mol) was dissolved in 20fralcohol and added hydrazinhydrate(0.01 mothwstirring.
The reaction mixture was stirred well, reflexed forh. The resultant crystalline solid was filteradashed
repeatedly with small portions of cold water amwafiy with a small portion of alcohol. The prodweas dried.

3. Synthesis of 3-[substituted benzylidenehydrazoh@-oxo-indoline-5-sulphonamide (V a-j):

Added 15 ml of methanol and few drops of glaciatacacid to equimolar quantities of various substd aromatic
benzaldehyde and the compound (IV). Refluxed theurg for about 2 h. Then the reaction mixture wasled to
room temperature and poured onto crushed ice Withing. After standing for 2 h, the product sepachwas
filtered, washed several times with small portiofsold water and dried.

Spectral data of compound(Va)

FT-IR (cm™): 3425 (N-H Str), 3051 (Aromatic —CH Str), 1377 & #2850, Str), 1659 (C=N Str), 1567 (Aromatic
C=C str)."H NMR (CDCl3): & 2.5(s, 2H, SGNH,), § 7-9(m, 8H, Aromatic)$ 9.9(s, 1H, NH)p 8.1(s, 1H, N=CH).
MS m/z: 329(M+1).

Spectral data of compound (Vb)

FT-IR (cm™): 3433 (N-H Str), 3023 (Aromatic —CH Str), 1379 & P20, Str), 1655 (C=N Str), 1563(Aromatic
C=C str)."H NMR (CDCl3): & 2.5(s, 2H, SE@NH,), & 7-9(m, 7H, Aromatic) 8.1(s, 1H, N=CH)MS m/z:
319(M+1).

Spectral data of compound (Vc)

FT-IR (cm™): 3412 (N-H Str), 3016 (Aromatic —CH Str), 1375 & 12850, Str), 1652 (C=N Str), 1560(Aromatic
C=C str), 1256 &1042 (C-O —C St NMR (CDCl5): & 2.5(s, 2H, SGNH,), 5 4(s, 3H, OCH), §6.5-9(m, 8H,
Aromatic),$ 8.1(s, 1H, N=CH)MS m/z: 358(M").

Spectral data of compound (Vd)

FT-IR (cm™): 3543 (OH Str), 3398 (N-H Str), 3029 (AromaticH-Gtr), 1373 & 1288 (SOStr), 1652 (C=N Str),
1560(Aromatic C=C str), 1218 (C-O StHH NMR CDCl3): 6 2.5(s, 2H, SGNH,), & 4.5 (s, 1H, OH)$ 7-9(m, 8H,
Aromatic),d 8.1(s, 1H, N=CH)MS m/z: 344(M") .

Spectral data of compound (Ve)

FT-IR (cm™): 3402 (N-H Str), 3009 (Aromatic —CH Str), 1370 &8P (SQ Str), 1651 (C=N Str), 1567(Aromatic
C=C str)."H NMR (CDCl3): & 2.5(s, 2H, SGNH,), & 2.8(s,6H, -N(CH),, 5 6.5-9(m, 8H, Aromatic)s 8.1(s, 1H,
N=CH).MS m/z: 371(M").

Spectral data of compound (Vh)

FT-IR (cm™): 3420 (N-H Str), 3022 (Aromatic —CH Str), 1373 & D280, Str), 1656 (C=N Str), 1566(Aromatic
C=C str), 1525 &1350(Aromatic NOBtr). '"H NMR (CDCl ,): & 2.5(s, 2H, SGNH,), 5 6.5-9(m, 8H, Aromatic)$
8.1(s, 1H, N=CH)MS m/z: 373(M+1).
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Spectral data of compound (V))

FT-IR (cm™): 3406 (N-H Str), 3010 (Aromatic —CH Str), 1376 & D280, Str), 1654 (C=N Str), 1568(Aromatic
C=C str)."H NMR (CDCl53): & 2.5(s, 2H, SGNH,), & 4(s, 2H, NH), & 7-9(m, 8H, Aromatic),5 8.1(s, 1H, N=CH).
MS m/z: 343(M’) .

Figure 1: Synthesis of 3-[substituted benzylideneydrazono]-2-oxo-indoline-5-sulphonamide(V)
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Statistical Analysis
Values are expressed as mean + SEM. Statistic@ysamavas carried out by one way ANOVA. The valwesre
considered to be significant at p<0.05.

Experimental animals

Swiss albino mice, weighing (23 — 25 g), were usetthis study. They were maintained in a well-vietéid room at
a temperature of 25 + 1° C with 12/12 h light/daykle in polypropylene cages. Standard pellet faed tap water
were providedad libitum throughout the experimentation period. The animedse acclimatized to laboratory
conditions for two weeks prior to initiation of @eriments. The project proposal was approved byrigutional
Animal Ethical Committee (ref.n0:1694/PO/a/13/CPBRE

Acute oral toxicity study
Acute oral toxicity test was performed by followi@ECD guideline — 420. Increasing doses of theaekdr up to
2000 mg/kg body wt, were administered to the mice.

Antitumor studies

Ehrlich ascites carcinoma (EAC) cells were obtaifredn the National Centre for Cell Science, Pumglid and
maintainedn vivoin Swiss albino mice, by intraperitoneal (i.p.)nsplantation of 1x1%cells/mouse every 10 days.
The mice were divided into various groups of 8 alsreach. EAC cells were collected from the don@enand
suspended in sterile isotonic saline (0.9 % NaUte viable EAC cells were counted (with the aidrgpan blue
staining) under the microscope and were adjustédfells/mL. An amount (0.1 mL) of these cells perglBody
weight of the animal was injected (i.p.) into theimaals on day 0. One day of incubation was allovied
multiplication of the cells.

Control group mice were administered 0.9 % NaQltoh for 16 days. Test groups EAC mice were adstémed
test compounds (50 & 100mg/kg, i.p.). Standard granimals were receiving 5-fluorouracil (20 mg/kg,). The
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treatment continued daily for 14 days. On day 2uy fanimals from each group were sacrificed andreheaining
animals were kept for further observation for 3 kgeto determine host life span.

Table-1: Physical characterization of 3-[substitutd benzylidene hydrazono]-2-oxo-indoline-5-sulphomaide (Va-j)

Melting R¢ Value

Comp. no Ar Molecular formula | Molecular weight | Pecentage yield Point 5C
Va 7© Cy1sH12N4OsS 328 78% 88-9T 0.72
Vb U Ci3H10N404S 318 71% 80-8% 0.73
]
Ve QOCH3 Ci16H14N4OsS 358 85% 85-8TC 0.68
HO

vd o @ CasH1oNL0:S 344 67% 87-9C | 0.69
,Crs

Ve — N CiHiN:OsS 371 76% 84-gC | 070
oty

OCH,
Vi oH CyH1NLOsS 374 80% 94-96 0.62
Vg ®0| CisH11CINJO5S 362 72% 90-92 0.67

Vh @ CasH1NsOsS 373 69% 87-6T 0.59
Vi @CHZCH3 CiH1eN0sS 356 74% 89-9°C 0.64
Vj @NHZ CasH1:N:0sS 343 77% 87-6T 0.66

Determination of antitumor parameters

Tumor volume: The mice were dissected and the ascitic fluid wdlected from the peritoneal cavity. The fluid
volume was measured in a graduated centrifuge amoepacked cell volume was determined after ceigfirify
(REMI, R4C and REMI Group) at 1000 rpm for 5 min.

Viable/non-viable tumor cell count: The cells from the preceding test were stained withan blue (0.4 % in
normal saline) dye. The cells that took up the degee non-viable while those that did not were \@aMiable and
nonviable cells were counted and cell count congatein Eq 1.

Cellcount=C/(AXT) ceeevirenennnnn. (D)

Where C is the number of cells (viable or nonviabheiltiplied by the dilution factor, A is the areacupied by the
liquid film and T is the thickness of the liquidnfi.

Increase in life span The effect of synthesized compounds on tumor gromdls monitored by recording mice
mortality daily for a period of 3 weeks from theading day and the percent increase in life sp&S)(lwas
calculated for each animal group with respect éodbntrol [8-12].
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Table 2: Anticancer activity of 3-[substituted benglidene hydrazono]-2-oxo-indoline-5-sulphonamide oEAC cell lines in mice

Viable tumor Non-viable tumor Tumor Mean %
Treatment Dose cells count cells count (16 volume survival time ILS
(10°cells/mouse) cells/mouse) (ml) (days)
Control EAC Crﬁi"cgea””g 2.7240.28 0.3620.12 5.34£0.12 21.1240.18 10D
5-Flurouracil 20 mg/kg 0.52+ 0.43** 0.96+0.22** B10.21** 36.23+0.42 171
CP-Va 50mg/kg 2.63+0.13 0.24+0.42 5.12+0.14; 20.1840 95
CP-Va 100mg/kg 1.94+0.32 0.58+0.48 3.21+0.16| 2701P# 128
CP-Vb 50mg/kg 2.72+0.19 0.43+0.08 4.78+0.25 21.1490 100
CP-Vb 100mg/kg 1.44+ 0.38 0.56+0.34 3.25+0.25 280193 133
CP-Vc 50mg/kg 2.90+ 0.09 0.38+0.10 5.25+0.15 20013% 95
CP-Vc 100mg/kg 1.9240.14 0.59+0.48 3.65+0.32 280123 133
CP-vd 50mg/kg 2.78+0.22 0.41+0.54 5.23+0.14 21.1220 100
CP-Vvd 100mg/kg 2.06+0.28 0.60+0.24 4.95+0.32 21012% 100
CP-Ve 50mg/kg 1.27+0.16 0.48+0.32 3.50+0.21] 29.1230 137
CP-Ve 100mg/kg 0.68+0.34 ** 0.82+0.44 ** 2.43+0.18* 34.13+0.24 161
CP-Vf 50mg/kg 1.18+0.28 0.50+0.16 3.45+0.34 29.1%60 138
CP-Vf 100mg/kg 0.55+0.32** 0.86+0.48** 2.54+0.25** 34.17+0.18 161
CP-Vg 50mg/kg 2.68+0.23 0.36+0.64 5.26+0.24 22.1420 104
CP-Vg 100mg/kg 2.16+0.26 0.55+0.29 4.89+0.22 21015 100
CP-Vh 50mg/kg 2.56+0.18 0.41+0.22 5.54+0.18 20.12%0 95
CP-Vh 100mg/kg 1.62+0.52 0.61+0.49 3.18+0.21 260184 123
CP-Vi 50mg/kg 1.06+0.29 0.56+0.04 3.65+0.72 30.2790 143
CP-Vi 100mg/kg 0.56+0.38** 0.88+0.18** 2.52+0.41** 34.58+0.35 163
CP-Vj 50mg/kg 1.18+0.58 0.48+0.18 3.60+0.72 29.7240 140
CP-Vj 100mg/kg 0.60+0.16** 0.82+0.27** 2.40+0.18** 35.02+0.22 165

Values are expressed as Mean = SEM for 4 animaésah group. **P<0.05 as compared to control group
RESULTS AND DISCUSSION

A new series of 5-Sulphonamide isatin derivativéa-{) have been synthesized and screened for amditactivity.
Physical data, TLC, IR'HNMR, Mass spectral data confirmed the structured purity of the compounds.
Antitumor activity was screened by determining eliéint parameters like tumor volume, viable and viable
tumor cells count, mean survival time, and peragniacrease in life span of the animal.

Results of anticancer activity are shown in Tahlér”2EAC bearing mice, a regular rapid increasasoites tumor
volume was noted. Ascites fluid is the direct rtignal source for tumor cells and a rapid increiasascites fluid
with tumor growth would be a means to meet theitatial requirement of tumor cells. From the obsgions, it
was found that the compounds Ve, Vf, Vi, Vj increddife span of the animals, decreased tumor vol&mw&ble
tumor cells count and increased non-viable tumdis @®unt at the dose of 100mg/kg b.wt.. Compouvids Vb,
Vc,Vh exhibited less anticancer activity when comspiato the standard drug. It may be concluded tiattest
compounds, by decreasing the nutritional fluid weduand arresting the tumor growth, and this coeldhe reason
for the increase life span of EAC- bearing mice.

CONCLUSION

The study reports the successful synthesis of Bsfguted benzylidene hydrazono)-2-oxo-indolinedfphonamide
and evaluating for their anticancer activity. Tlesults revealed that the compounds exhibited art@raactivity.
Compounds Ve, Vf, Vi, Vj are more potent in inhibg tumor growth. The study would be a basic foe th
development of sulphamoyl isatin for their bioesion.
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