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ABSTRACT

Heterocyclic analogues of 1, 2, 3-oxadiazolium-&t@lalong with pyrazole ring and isoxazole ring éaween
designed for antineoplastic evaluation. A series rafvel 4-[5-(aryl)-4, 5-dihydro-(1H-pyrazole/1-phgn
pyrazol/isoxazole)-3-yl]-3-(2-methyphenyl)-1,2,3dwzolium-5-olates has besgnthesized and evaluated against
human prostate cancer cell line PC3 and human lireascer cell line MDA-MB-231. Compou@ was found to
have moderate cytotoxic activity (G150=56.9ug/nHurther designing with modifications and in vivaidy of
synthesized 1, 2, 3-oxadiazolium-5-olates may girggy of light to search for a potent antitumor exile.
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INTRODUCTION

Substituted sydnonkare reported to explore highly potential actiagainst cancer cell lines [1-8]. Greebal has
screened a series of sydnone for anticancer agtiaitd it was found that, 3-(p-methoxybenzyl) syad was
effective for carcinoma-755 in mice. The same commgbwas found inactive against sarcoma-180 ancelaide
1210[1]. A number of polymethylene-bis-sydnoidsave been synthesized and shown strong antituntmityac
[2]. The compounds of and5 series were cytotoxic to tumor ceifsvitro, while only methyl substituted derivative
showed powerfuin vivotumor reducing activity [3]. Satyanarayastaal, screened three derivativeta( 4b, 4%
for in vitro cytotoxicity in 56 cell lines representing cancefsion-small cell lung, colon, CNS, melanoma, car
prostate, breast and leukemia and all these conasoexhibited promising activity. Average growth itrition of
50% was in the range of 1.7-31M. 4awas highly selective against the SNB-75 tumor ldedl of CNS. A series of
N-  (4’-substituted-3’-nitrophenyl) sydnorgewith potential antitumor activity was designed dmas
on potent analogues. 4’-fluoro derivative, R=F) has an improved activity against all thre#l éines MCF7
(Breast), NCI-H460 (Lung) and SF-268 (CNS) [4, Bhe effects of new aryl-sydnones, 3-[4-X-3-nitropiig-
1,2,3-oxadiazolium-5-olat€3a, 7b, 7c, 7dpn the survival of mice bearing Sarcoma 180, EhHi carcinoma,
B1OMCII (Fibrous histiocytoma) and L1210 leukemgzitic tumors, on proliferation of cultured tumaalls and on
synthesis of DNA in L1210 leukemia were determif@d 7a and7b in-vivo significantly enhanced the survival of
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S180, Ehrlich and B1OMCII tumor-bearing mice. Ferthore,7b showed significant activity against
L1210.7cand7d did not show antitumor activityain vitro was the most cytotoxic arvdl being the least active in
all the above tumor cells. All screened derivativekibited thymidine uptake by L1210 cells [Biterature
demonstrates that sydnones are associated withde rahge of physiological activities, including iaritrobial,
anti-inflammatory, analgesic and antipyretic atitbd [1-13]. Consequently, chemists still enthustafly pursue
the syntheses of sydnones to screen as potentieharer compounds. Moreover, pyrazole [14-15] moctazole
[16-17] have been found to strong anticancer agti\in particular, they are reported to be powedutibiotic,
anticancer, antioxidating agents. Hence designind synthesis of novel heterocyclic molecules of2],3-
oxadiazolium-5-olate along with pyrazole and is@tazing are very interesting.

Potent anticancer 1, 2, 3-oxadiazol-5-olate moleas
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EXPERIMENTAL SECTION

Chemistry: All reagents were purchased from Sigma-Aldrichynivbai (India) Melting points of the intermediates,
and the final products were recorded using a Sgstoklting point apparatus and are uncorrected. W&
performed on E-Merck precoated 60 F254 platestlamdpots were rendered visible by exposing to igktland/or
iodine vapours. Infra red spectra was recordedBn ¢iscs using Jasco FTIR 1460 Plus spectromefdR [dpectra
were obtained on a BRUKER AVANCE Il 400 NMR speateter at 500 MHz fofH and 125 MHz for°C.
Chemical shifts & reported are with respect to internal referereteaimethyl silane. An electron impact mass
spectrum was recorded on WATERS, Q-TOF MICROMASGS-MS) instrument. Elemental analyses (CHN) were
in full agreement with the proposed structures with0.30% of the theoretical values. The ultrasdniadiation
was performed by using a Biotechnics (India) sup@rscleaner bath, model 1510, AC input 115 V, atuf0 W,
1.9 liters with a mechanical timer (60 min with tanous hold) and heater switch, 47 KHz.

SYNTHESIS

Schemel:Synthesis of 1A, 2A, 3A, 1B, 2B, 3C, 1D, 2D, 3D
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Step 1: Synthesis of 2-methylphenyl sydnone
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Step 2: Synthesis of 4-[1-oxo-3-subtituted phenyl—ﬁropenyl]-3-(2-methylphenyl) sydnone
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Step 3 synthesis of 4-[5-(aryl)-4, 5-dihydro-1h-pyzol-3-yl]-3-(2-methylphenyl) sydnone (1A,2A,3A), 45-(aryl)-4, 5-dihydro-1-phenyl-
pyrazol-3-yl]-3-(2-methylphenyl) sydnone (1B, 2B, @), 4-[5-(aryl)-4, 5-dihydro-isoxazol-3-yl]-3-(2-nethylphenyl) sydnone (1D, 2D, 3D)
from (1,2,3C)
Ar
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Synthesis of 3-(2-methylphenyl) sydnongl)

Synthesis of N-nitroso (2-methylphenyl) glycineEthyl chloroacetate (73 g, 49 ml, 0.6 mahtoluidine (53 g, 0.5
mol) and anhydrous sodium acetate (50 g, 0.6 mdlRD ml of alcohol were refluxed for 6 h. The téat mixture
was left overnight at room temperature and pounéalice-cold water; a precipitate of N- (2-methyéplgl) glycine
ethyl esterl was obtained (84 g, 0.43 mol., 87%, m.p. 48@P Tol (84 g, 0.43 mol) was added sodium
hydroxide (20 g, 0.5 mol) in 225 ml of water an@ tixture was refluxed for 0.5 h. After coolingetheaction
mixture was acidified to pH 2 using hydrochloricichainder cooling. The precipitated N-(4-methylphigny
glycine2 was filtered and washed in cold water (14.5 g9(ntbl 21%, m.p. 115-1%€). A solution of sodium
nitrite (6.3 g, 0.09 mol) in water (20 ml) was adde 2 (14.5 g, 0.09 mol) in water (60 ml) afO during 0.5 h.
Further stirring for an additional 2 h resultedairclear solution which was acidified with hydroafidoacid. The
precipitated3 was washed in cold water, dried and recrystallizéti methanol (12.5 g, 0.06 mol., 67%, m.p. 96-
98°C).

Synthesis of 3-(2-methylphenyl) sydnoneAcetic anhydride (25 ml) was added3¢12.5 g, 0.06 mol). The
reaction mixture was left overnight at room tempam® and poured into cold water. The separétess filtered,
dried (9 g, 0.05 mol, 83%) and recrystallized usahgphol. mp 139-141C; IR, cm'1753 (C=0, sydnone), 3139
(C-4 of sydnone C-H stretch);

Synthesis of 4-[1-oxo-3-(substitutedaryl)-2-propenj+3-(2-methylphenyl) sydnoneq1, 2, 3¢

Synthesis of 4-[1-oxo0-3-(phenyl)-2-propenyl]-3-(2-ethylphenyl) sydnone (1):

Typical procedure: A mixture of 4-acetyl-3-(2-médityenyl) sydnone (2.6 g, 0.01 mol), sodium hydrexédjueous
solution and ethanol (95%, 20 mL) was cooled aLl(B€) and to this was added benzaldehyde (2 g.20n@dl)
while being stirred. The reaction mixture was stirfurther for 1 h. The precipitate obtained wésrid, washed in
cold water and re-crystallized from ethanol andyletlicetate (1:1) to givé (0.0043 mol. 43%). Remaining
compounds were prepared similarly using respeetiyealdehydes.

Typical procedure for preparation of 4-[5-(aryl)-4, 5-dihydro-(1H-pyrazole)-3-yl]-3-(2-methy)-phenyl)
sydnone (1A, 2A, 3A)

Synthesis of 4-[5-(phenyl)-4, 5-dihydro-1H-pyrazoB-yl]-3-(2-methylphenyl) sydnong(1A): To an ice cooled
solution of hydrazine hydrate (100 mg, 2.00 mmolgihanol (3 mL) was adddd0.50 mmol). The mixed solution
was heated at 60 °C for 5—6 h until the reactios w@mplete and then cooled. The precipitate sokd wollected
by filtration and washed with ice-cold water, celthanol to afford 129 mg (80%) dA as yellow-orange crystals;
m.p. 133-135°C. IR (KBr): 3286 (N-H), 1719 (C=0)¢mH NMR (CDCk, 500 MHz):8 = 2.40 (s, 3H), 2.63 (dd,
J=16.5, 10.6 Hz, 1 H), 3.21 (dd~= 16.5, 10.6 Hz, 1 H), 4.63 (td,= 10.6, 2.5 Hz, 1 H), 7.22—-7.35 (m, 5 H), 7.41
(d,J = 8.5 Hz, 2 H), 7.63 (d] = 8.5 Hz, 2 H), 7.81 (dJ = 2.5 Hz, 1 H).**C NMR (DMSO4d6): 5 = 21.04, 41.07,
62.91, 104.92, 125.78, 126.61, 127.43, 128.57,9829.32.58, 135.28, 142.12, 142.36, 165.98. EIMBg): m/z
= 320. Element Calcd for;gH6N4O,: C, 67.45; H, 5.01; N, 17.46. Found: C, 67.475H2; N, 17.49. In similar
way compound2A and 3Awere synthesized from respect@and3

4-[5-(furyl)-4, 5-Dihydro-1H-Pyrazol-3-YI]-3-(2-Methylphenyl) Sydnone (2A):Yield: 51%; mp 135-137 °C. IR
(KBr): 3279 (N-H), 1739 (C=0) cm-1H NMR (CDClk, 500 MHz):5 = 2.40 (s, 3 H), 2.67 (dd,= 16.5, 10.5 Hz,

1 H), 3.21 (ddJ = 16.5, 10.5 Hz, 1 H), 4.94 (td,= 10.5, 2.9 Hz, 1 H), 6.91-6.97 (m, 2 H), 7.37-7.44 8 H),
7.63 (d,J = 8.4 Hz, 2H), 7.89 (d) = 2.9 Hz, 1 H)*C NMR (DMSO6): § = 21.06, 41.72, 58.67, 104.68, 124.97,
125.02, 125.80, 126.98, 129.98, 132.53, 136.12,2P4245.68, 165.96. FABM®w/z= 310. Element calculated for
(C16H14N4O5) C, 58.88; H, 4.32; N, 17.17. Found: C, 58.694t35; N, 17.08.

4-[5-(4-chlorophenyl)-4,5-Dihydro-1H-Pyrazol-3-YI]-3-(2-Methylphenyl)Sydnone(3A): Yield: 65%; mp 148-
151 °C. IR (KBr): 3331 (N-H), 1751 (C=0) cm-H NMR (CDClk, 500 MHz):3 = 2.40 (s, 3 H), 2.60 (dd, =
16.5, 10.5 Hz, 1 H), 3.23 (dd= 16.5, 10.5 Hz, 1 H), 4.70 (td= 10.6, 2.6 Hz, 1H), 7.24-7.49 (m, 6 H), 7.62Xd,

= 8.4 Hz, 2 H), 7.82 (d) = 2.6Hz, 1 H). 13C NMR (DMS@i6): 6 = 21.04, 41.04, 62.14, 104.79, 123.08, 125.76,
128.53, 129.95, 131.95, 132.56, 135.42, 141.41,1842165.98. EIMS (30 eV)m/z= 356. Element Calcd for
C1gH1sCIN4O,: C, 60.94; H, 4.26; N, 15.79; O, 9.02. Found: @96; H, 4.31; N, 15.72.

4-[5-(phenyl)-4,5-dihydro-1-phenyl-pyrazol-3-yl]-3{2-methylphenyl)sydnone(1B):C,4H,N40,
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Typical ProcedureTo an ice cooled solution of phenyl hydrate (2.0@at) in glacial acetic acid (3 mL) was added
to 1 (0.50 mmol) under ultrasonication conditions (freqay 25 KHz) and allowed to react at room tempeeator
2h. The reaction mixture was poured in to crustoed The precipited solid was collected by filtratiand washed
with ice-cold water, cold ethanol, mp 135-137°CaéixMass: 396.16, Mol. Wt.: 396.441, C, 72.58 HO25.N,
14.42, O, 8.09. Yellow orange colour crystals (988%) IR (KBr):1757 (C=0) cil. *H NMR (CDCk, 500
MHz): 1.98-1.90 (m, 1H), 2.26-2.29 (m, 1H), 4.1Hj15 = 2.36 (t, 3HJ = 6.9, 7.0 Hz), 2.43 (dd] = 16.5, 10.6
Hz, 1 H), 3.21 (ddJ = 16.5, 10.6 Hz, 1 H), 4.63 (td= 10.6, 2.5 Hz, 1 H), 7.07-6.45 (5H), 7.23-7.1B1Y57.41 (d,
J=8.5Hz, 2 H), 7.63 (dJ = 8.5 Hz, 2 H), 7.81 (dJ = 2.5 Hz, 1 H).**C NMR (CDC}, 125 MHz): 143.3, 42.3,
138.34, 129.4, 129.32, 129.12, 129.33, 128.54,2R2828.4, 128.3, 127.3, 127.42, 126-09, 126.28,121, 112.12,
112.78, 20.79; ESI-MS: 396.173.

4-[5-(furyl)-4,5-dihydro-1-phenyl-pyrazol-3-yl]-3-(2-methylphenyl) sydnone(2B)Yield 73%. G,H1gN4,O3 Exact
Mass: 386.138, Mol. Wt: 386.403, m/e: 386.138 (06, C, 68.38; H, 4.70; N, 14.50; O, 12.42. IR (KBV56
(C=0) cm™ *H NMR (CDCk, 500 MHz):8 = 2.17 (s, 3 H), 2.29 (dd, = 16.5, 10.5 Hz, 1 H), 3.18 (dd,= 16.5,
10.5 Hz, 1 H), 4.94 (td] = 10.5, 2.9 Hz, 1 H), 6.91-6.97 (m, 2 H), 7.19-7.32%nk), 7.37—7.44 (m, 3 H), 7.59 (d,
J = 8.4 Hz, 2H), 7.97 (dJ = 2.9 Hz, 1 H).**C NMR: 21.26, 43.83, 56.8, 109.6, 110.52, 121.83,.83, 124.57,
124,57, 124.72, 129.15, 129.15, 130.52, 130.52,1836840.39, 142.42, 143.25, 146, 149.39, 153.83,3L

4-[5-(4-chlorophenyl)-4,5-dihydro-1-phenyl-pyrazol3-yl]-3-(2-methylphenyl)sydnone(2C): Co4H1oCIN4O,,
Exact Mass: 430.120, Mol. Wt.: 430.886, m/e: 430.(200.0%), C, 66.90; H, 4.44; Cl, 8.23; N, 13.00;7.43. IR
(KBr):1753 (C=0) cr. *H NMR (CDCk, 500 MHz):8 = 2.17 (s, 3 H), 2.58 (dd,= 16.5, 10.5 Hz, 1 H), 3.24 (dd,
J=16.5, 10.5 Hz, 1 H), 4.70 (td= 10.6, 2.6 Hz, 1H), 7.10-6.39 (m, 5H), 7.22-7#43 2 H), 7.83 (dJ = 8.4 Hz,
2 H), 7.99 (dJ = 2.6Hz, 1 H).**C NMR: 21.26, 43.83, 59.35, 121.83, 121.83, 124B4.72, 124.57, 129.01,
129.01, 129.10, 129.10, 129.15, 129.15, 130.52,5P30.35.68, 136.19, 137.84, 140.39, 143.25, 188,88, 171.3

4-[5-(phenyl)-4, 5-dihydro-isoxazol-3-yl]-3-(2-metklphenyl) sydnone (1D):CigH15N30;3

Typical ProcedureTo an ice cooled solution of hydroxylamine hydractde (0.1 mole) in pyridine (3 mL) was
added tol (0.50 mmol) under ultrasonication conditions (freqoy 47 KHz) and allowed to react at room
temperature for 1.5 hr. The reaction mixture wasgred in to crushed ice. The precipited solid waéected by
filtration and washed with ice-cold water, cold E@o afford 98 mg (52%) oiD as yellow orange crystals; mp
106-108°C. Exact Mass: 321.111, Mol. Wt.: 321.380¢: 321.10. Elements C, 67.28; H, 4.71; N, 13.08;
Ci1gH1sN3O; mol wt. 321.14, mp m/z: 321.121, C, 67.29 H, 418313.47, O, 14.95. IR (KBr):1754 (C=0) ¢n
'H NMR (CDCk, 500 MHz):8 = 2.19 (s, 3H), 2.35 (dd,= 16.5, 10.6 Hz, 1 H), 3.45 (dd= 16.5, 10.6 Hz, 1 H),
7.42-7.55 (m, 5 H), 7.42 (d,= 8.5 Hz, 2 H), 7.89 (d] = 8.5 Hz, 2 H), 8.05 (d] = 2.5 Hz, 1 H)*C NMR: 21.26,
42.03, 82.31, 124.57, 124.57, 125.78, 125.78, I28.28.49, 128.92, 130.52, 130.52, 136.19, 140.73,25, 146,
153.83, 171.3.

4-[5-(furyl)-4,5-dihydro-isoxazol-3-yl]-3-(2-methylphenyl)sydnone(2D): C;¢H,3N3;0, Exact Mass: 311.091, Mol.
Wt.:311.292, m/e: 311.10. Elements C, 61.73; H1 AN, 13.50, IR (KBr):1759 (C=0) cth *H NMR (CDCk, 500
MHz): § = 2.22 (s, 3 H), 2.71 (dd, = 16.5, 10.5 Hz, 1 H), 3.13(dd,= 16.5, 10.5 Hz, 1 H), 6.38-6.69 (m, 2 H),
7.35-7.48 (m, 3 H), 7.88 (d,= 8.4 Hz, 2H), 7.95 (dJ = 2.9 Hz, 1 H).**C NMR: 21.26, 42.03, 74.63, 108.83,
109.09, 124.57, 124.57, 130.52, 130.52, 136.19,584243.25, 146, 152.22, 153.83, 171.3.

4-[5-(4-chlorophenyl)-4,5-dihydro-isoxazol-3-yl]-3(2-methylphenyl)sydnone(3D): C;gH14CIN3O3;, Exact Mass:
355.072, Mol. Wt. 355.775, m/e: 355.11, Element$@77; H, 3.97; Cl, 9.97; N, 11.81; O, 13.49. KB():1753

(C=0) cm™. *H NMR (CDCl, 500 MHz):8 = 2.32 (s, 3 H), 2.48 (dd,= 16.5, 10.5 Hz, 1 H), 3.24 (dd= 16.5,

10.5 Hz, 1 H), 7.22-7.43 (m, 2 H), 7.83 (dz 8.4 Hz, 2 H), 8.01 (dJ = 2.6Hz, 1 H).°*C NMR: 21.26, 42.035,
82.31, 124.57,124.57, 127.68, 127.68, 128.66,6628.30.52, 130.52, 135.68, 136.19, 140.73, 143.26, 155.78,
172.9.

ANTICANCER SCREENING

Preliminary Cytotoxicity Study (Brine shrimp lethal ity bioassay): Brine shrimp lethality bioassay is widely
used for the bioassay for the bioactive compouiithe brine shrimpArtemia salina was used as a convenient
monitor for the screening. The eggs of the brineinghs were collected from an aquarium shop (Nashik,
Maharashtra) and hatched in artificial seawated%BNaCl solution) for 48 hr to mature shrimp calteliplii. The
cytotoxicity assay was performed on brine shrimpptiausing Meyer method [18, 19]. The test compasinvere
prepared by dissolving in DMSO (not more thanubth 5 ml solution) and sea water (3.8% NacCl in evatA vial
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containing 50/ DMSO diluted to 5ml was used as a control. Stathdéincristine sulfate was used as positive
control. Then matured shrimps were applied to eddil experimental vials and control vial. Afted &ours, the
vials were inspected using a magnifying glass &edntumber of surviving nauplii in each vial weraucted. The
lethal concentrations of compounds resulting in 5@&stality of the brine shrimp (Lfg) from the 24 h counts and
the dose-response data were transformed into igtgtiane by means of a trend line fit linear reggi®n analysis
(MS Excel version 7); the L{gwas derived from the best-fit line obtained.

Table 1: Brine Shrimp lethality assay

Compounds L& (pg/ml)

1A 15.31
2A 13.44
3A 16.82
1B 17.67
2B 14.41
2C 07.42
3C 10.64
1D 13.5¢
2D 14.21
3D 15.33

Vincristine sulphate 0.39

Values are mean to three tubes

In vitro anticancer evaluation

Sulforhodamine B (SRB) assayThe cell lines were grown in RPMI 1640 medium teaming 10% fetal bovine
serum and 2 mM L-glutamine. For present screenime@ment, cells were inoculated into 96 well miditer
plates in 90 pL. After cell inoculation, the miditer plates were incubated at 37°C, 5%,C8% air and 100%
relative humidity for 24 h prior to addition of expmental compounds. After 24 h, one plate of ezahline was
fixed in situ with TCA, to represent a measuremathe cell population for each cell line at theei of drug
addition (Tz). Experimental compound were solubilizin appropriate solvent at 400-fold the desirathlf
maximum test concentration and stored frozen pdarse. At the time of compound addition, an aliqoiofrozen
concentrate was thawed and diluted to 10 timesléis&ed final maximum test concentration with coet@imedium
containing test article at a concentration of 18dditional three, 10-fold serial dilutions wereade to provide a
total of four drug concentrations plus control.calots of 10 pl of these different drug dilutionsrevadded to the
appropriate micro-titer wells already containing @8®f medium, resulting in the required final drogncentrations.
After compound addition, plates were incubatedtandard conditions for 48 h and assay was terntdnbtethe
addition of cold TCA. Cells were fixed in situ blget gentle addition of 50 ul of cold 30% (w/v) TCAnal
concentration, 10% TCA) and incubated for 60 miauaé 4°C. The supernatant was discarded; the pletes
washed five times with tap water and air driedf@hbdamine B (SRB) solution (50 pl) at 0.4% (witv)L% acetic
acid was added to each of the wells, and plates weubated for 20 minutes at room temperatureerAdtaining,
unbound dye was recovered and the residual dyererasved by washing five times with 1% acetic adite
plates were air dried. Bound stain was subsequehited with 10 mM trizma base, and the absorbararead on
an Elisa plate reader at a wavelength of 540 nrh 890 nm reference wavelength. Percent growth aksilated
on a plate-by-plate basis for test wells relatiweedntrol wells [20]. All compounds were screened dnticancer
activity as per the protocol of NCI. Using the sewedsorbance measurements [time zero, (Tz), cogtosith, (C),
and test growth in the presence of compound atfitlee concentration levels (Ti)], the percentage vgio is
calculated at each of the drug concentrations ¢evel

Percentage growth inhibition is calculated as:

[(Ti-TZ)/(C-Tz)] x 100 (for concentrations for whicTi>/=Tz)
[(Ti-Tz)/Tz] x 100 (for concentrations for whichd1z)

The experiment data were estimated using lineaiessgn method of plots of the cell viability agsithe molar
drug concentration of tested compounds.
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Observations: Refer Tablel, Fig.1-4.

Graphical representation of anticancer effect of cmpounds: Fig. 1 and 2shows cytotoxic effect of test
compounds and Adriamycin (Doxorubicin)on human srezncer cell line MDA-MB-231(1A, 1B, 1D, 3C, 3D)
and human prostate cancer cell line PC3 (2A,2B.RGER).

RESULTS AND DISCUSSION

We synthesized and characterized new sydnone tigesa Newly synthesized compounds were evaluated f
preliminary brine shrimp lethality bioassay aimdvitro anticancer activity against human breast canckédice
MDA-MB-231(1A, 1B, 1D, 3C, 3D) and human prostatncer cell line PC3 (2A,2B,2C,2D,3D). The lethaliy
the compounds to brine shrimp was determined &#ehours of exposure to the test solutions andptisitive
control Vincristine sulfate. The compouB@ showed moderate cytotoxic activity having ansg@& 07.42:g/ml in
contrast to the standard Vincristine sulfate oPiddml. The BSLT technique is easily mastered, ¢ielitost, and
utilizes small amount of test material. The ainro$ method is to provide a front-line screen et be backed up
by more specific and more expensive bioassays eratiive compounds. It appears that BSLT is preeiadf
cytotoxicity activity [19]. In the future, modifit@n may lead to safer and potential anticancerecdes. Furthein

vivostudy of newly 1, 2, 3-oxadiazolium-5-olate derivatcan give a ray of light over the field of aatitor
molecule research.

Human Breast Cancer Cell Line MDA-MB-231

Drug conCa+eRR<S[AYMN) calculated from graph
MDA-MB-231 PeughConceniraiigag (H9/nil) GI50
Experiment 1 1A EXperimesga >80 Experiment&o Average Vales

10 20 40 80 | 1EBL0 20 >30 80 >80 2 >80 8 1] 0 0 BO

1A 93.6 90.4| 82.3] |78.3 1m@4.(Q 90.90 >&n\7 8.3 >889.5 PB8r.828& | 710 92.4 89.5 85.2 79p
1B 100.0f 90.9| 86.7 86.1 3CQ00J0 |96|3 >84.4 [93.0 >8001@Q.0 | 1088y 98.5| 100.p 95 93|7 936
1D 96.5 93.6| 89.4| |78.1 30000 |97)2 >8&HB.1 B1.0 >800.@0.aL] 1088y 10D.d 98.9 969 942 886
3C 92.8 90.4| 80.8 64.9 ADR7.8 89/4 4781.6 B1.2 10.30.00.01D 16Q0| 8§.2 96.9 93. 875 78|11
3D 86.1 81.6| 79.7 59.% 84.1 83[7 755 64.5 100.00.010 99.4 74.6 90.1 88.4 84.8 663
ADR | -46.5 | -55.4| -64.6 -64.6 -46.6 -54/6 -60.3 -61.958.1| -62.3] -70.0f -70.3 -50.4 -57/5 -649 -6%.5
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Growth Curve: Human Breast
Cancer Cell Line MDA-MB-231
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Fig.1. Cytotoxicity activity evaluation of compoundl1A, 1B, 1D, 3C, 3D against human breast cancer téhe MDA-MB-231

Growth Curve: Human Prostate Cancer
Cell Line PC3
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Drug Concentration (ug/ml)
—— 2\ i 2B 2C
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Drug concentrations (pg/ml)
calculated from graph
PC3 LC50 TGl GI50
2A >80 >80 >80
2B >80 >80 >80
2C >80 >80 56.9
2D >80 >80 >80
3B >80 >80 >80
ADR >80 36.9 <10
Human Prostate Cancer Cell Line PC:
% Control Growth
Drug Concentrations (ug/ml)
Experiment 1 Experiment 2 Experiment 3 Average Vales
10 20 40 80 10 20 4 8( 1 2 g0 0 0 0 80
2A | 923 | 911 89.7| 814 923 a1 89k 832 10p.0 0.aQ 1000] 71.9| 949 947 93 7818
2B | 100.0] 100.0] 100d 974 1000 970 96/0 947 (1Q0100.0| 100.0[ 72.9] 100. 99. 987 8g4
2C | 772 | 640| 488] 369 741 62b 474 349 967 788692 | 39.1| 829] 719 551 36P
2D | 942 | 933 912| 864 932 91y 90l8 89 10p.0 0.0 100.0] 1000 958 954 94p 8ol4
38 | 100.0] 100.0] 99.0] 97.4 1000 1000 100.0 9b.5 .0100100.0| 100.0[ 100.d 100.p 1000 99[7  94.0
ADR | 37 | -178] -336] -37.4 -97] -165 -19)8 247 52| -81 | -129] -17.0] 37| -141 -22h 276

1341



Sachin K. Bhosaleet al J. Chem. Pharm. Res., 2015, 7(5):1333-1343

Fig.2. Cytotoxicity activity evaluation of compound2A, 2B, 2C, 2D, 3B against human prostate canceeltline PC3

PC3

(©
Fig. 4: Cytotoxic activity of 2C against Human Prstate Cancer Cell Line PC3

CONCLUSION

Novel 1, 2, 3-oxadiazolium-5-olate derivatives wsyathesized and characterized by thin layer chtognaphy,'H
NMR, *C NMR, mass and IR techniques. Newly synthesizedpounds were evaluated for preliminary brine
shrimp lethality bioassay and vitro anticancer activity against human breast candétice MDA-MB-231(1A,
1B, 1D, 3C, 3D) and human prostate cancer cell @3 (2A,2B,2C,2D,3D). The derivati&C was found to
possess moderate anticancer activity (56.9ugimlyivo anticancer evaluation studies can also be camigdor
newly synthesized sydnone derivatives in futureu@tral modification may lead to more potent aamticer
molecules.
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Definitions and Notes:
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GI50 | Growth inhibition of 50 % (GI50) calculated fronT[{Tz)/(C-Tz)] x 100 = 50, drug concentration rkig in a 50% reduction in the
net protein increase

TGl Drug concentration resulting in total growth intiitm (TGI) will calculated from Ti = Tz

LC50 | Concentration of drug resulting in a 50% reductiothe measured protein at the end of the drugnrerst as compared to that at thq
beginning) indicating a net loss of 50% cells foling treatment is calculated from [-Tz)/Tz] x 100 =-50.
ADR | Adriamycin (Doxorubicin). Known drug.

GI50 value ok 107-6 (i.e. 1 pmole) of 10ug/ml is considered to demonstrate activityasecof pure compounds. For extracts, GI50 valug]
20pg/ml is considered to demonstrate activity.

Yellow highlighted test values under GI50 columdigate activity.
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