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ABSTRACT

A series of novel 2-(substitutedphenyl)-5-methght8enylamino)-1,3-thiazolidin-4-onedatg) were synthesized
and structurally confirmed by elemental analysi®, 1H NMR and MS spectral data. All the synthesized 1,3
thiazolidin-4-one analoguedd-g) at various concentrations (10, 20, 50, 100 an@ g&@&g/ml) have been evaluated
for in vitro cytotoxicity against Dalton’s lymphonaacites (DLA) cancer cell line by trypan blue esan method,

in comparison with standard drug doxorubicin hydrtmride. Out of these seven compounds, three congso(2-
(2,4-dichlorophenyl)-5-methyl-3-(phenylamino)-1garzolidin-4-one  4c), 2-(2,3-dichlorophenyl)-5-methyl-3-
(phenylamino)-1,3-thiazolidin-4-onedlf) and 2-(4-bromophenyl)-5-methyl-3-(phenylamin®-thjazolidin-4-one
(4d)) inhibited 70%, 68% and 61% DLA tumor cells &01mcg/ml concentration, whereas standard drug
doxorubicin exhibit 100% DLA inhibition at a contextion of 100 mcg/ml. From the above study, complotb,
compound4c and compoundld which showed better results (> 60% inhibition) latvest concentration were
further selected for screening in vivo anticancetiaty against Dalton’s lymphoma ascites (DLA) cancell line

at the dose of 50 mg/kg body weight/i.p. in congmeri with 5-fluorouracil (20 mg/kg body weight/i.foy
determining different parameters like body weighdlgsis, packed cell volume, viable tumor cell ¢pintrease in
life span (%), followed by hematological profileed blood cell (RBC), white blood cell (WBC), hefobin (Hb)
and platelet count] and serum biochemical paranetefaspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (At#tpl cholesterol (TC) and triglycerides (TG)] BLA bearing
mice. In the in vivo anticancer evaluation, amomgé compounds screened, compodneémerged as more potent
inhibitor of DLA with an increase in life span (IL8f 72.25%, whereas standard drug 5-fluorouracihibit ILS of
92.13%. The in vivo anticancer experimental resiniticated that, compoundt (p < 0.05) and 5-fluorouracil (p <
0.01) showed significant decrease in body weiglm,gaacked cell volume, viable tumor cell count amcreased
the life span of DLA tumor bearing mice, followed bematological and serum biochemical profiles were
significantly restored to normal levels in compouled(p < 0.05) and 5-Fluorouracil (p < 0.01) treatedayips as
compared to DLA control mice

Keywords: Phenylhydrazine, 2-sulfanylpropanoic acid, 1,3zblalin-4-one, anticancer activity.

INTRODUCTION

Cancer is believed to result from unlimited growfta given cell, due to inability of cells to underdifferentiation
and/ or apoptosis [1]. Two major concerns with ently available anticancer drugs are their inapilib
discriminate between normal and tumor cells andc@ampleasant drug toxicities and development sistance
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due to expression of drug transporters. Henceetimug of proliferative pathways resulting in celealh via
apoptosis or prevention of cell division via cejicle arrest, are considered effective strategiedif¢iiting this
disease. Hence the discovery and development otinenapeutic agents without side effects is thalrdehe hour.
Therefore, a more reasonable approach would bgntbesize novel compounds which are effective agaancer
while at the same time exhibiting minimal toxicttynormal cellular functions.

1,3-thiazolidin-4-one derivatives have been foumexhibit diverse biological activities such aslgaaic [2], anti-
inflammatory [3], antiangiogenic [4], anti-HIV [5]in vitro anti-Toxoplasma gondii[6], antimicrobial [6],
antimycobacterial [7], antimalarial [8], trypanoald9], antischistosomal [10], anticonvulsant [1ahtihistaminic
[12], antidiabetic [13], antiarrhythmic [14] andtdnypertensive properties [15].

To search for more specific and novel 1,3-thiazotélone analogues with a wide therapeutic windaw the
cytoselective anticancer activity, we synthesizetia novel 2-(4-substitutedphenyl)-5-methyl-3-(pHamino)-1,3-
thiazolidin-4-ones and evaluated them for theirvitro andin vivo antitumor activity against Dalton’s lymphoma
ascites (DLA) cells by trypan blue exclusion method

MATERIALS AND METHODS

Experimental

Phenylhydrazine, 4-chlorobenzaldehyde, 2,3-diclidenzaldehyde, 2,4-dichlorobenzaldehyde, 4-
bromobenzaldehyde, 2-nitrobenzaldehyde, 3-nitrodleehyde, 4-nitrobenzaldehyde, doxorubicin hydrogte
and 2-sulfanylpropanoic acid were commercially of#d from Aldrich (Milwaukee, WI). Dry 1,4-dioxane,
anhydrous zinc chloride, chloroform, concentratgdrachloric acid, sodium hydroxide, sodium chloridedium
bicarbonate, dimethyl sulphoxide and silica gel-&eavpurchased from Merck, Mumbai, India. 4-aminipgmine,
potassium ferricyanide, 2,4-dinitrophenylhydraziemed 5-fluorouracil were obtained from Himedia Ladtories
Pvt. Limited, Mumbai, India. Melting points weretdemined in open capillary tubes using Veego melpoint
apparatus (Model: VMP-DS) and are uncorrected. phaty of the compounds was checked by thin layer
chromatography (TLC) on silica gel-G plates of B thickness using Toluene: Hexane (1:4 v/v) andzBge:
Chloroform (1:1 v/v) as a solvent system and thetspeing visualized under iodine vapours. Conegiotn of the
solution after the reaction completion involved tise of a rotary evaporator (Eyela, Japan) operatier reduced
pressure. Infrared (IR) spectra were recorded dasao FTIR-4100 spectrophotometer (Jasco Ltd, T,okgpan)
using KBr pellet disc technique in the range of @@00 cnt. *H NMR spectra were recorded on a Bruker DPX
300 (operating at 300 MHz) and Bruker DPX 600 (aefiag at 600 MHz) NMR spectrometer using CH@s
solvent and TMS as internal standard (chemicatshii, ppm). Spin multiplets are given as s (singlet)s broad
singlet), d (doublet), t (triplet), g (quartet) and (multiplet). The elemental analyses (C, H, Nyavperformed
using a Perkin-Elmer 2400 CHN analyzer. Analyseicated by the symbols of the element were witlim% of
the theoretical values. Mass spectra (MS) were rdecb on a Q-TOF micromass spectrometer by using
electronspray ionization (ESI) technique. 1,3-thlalin-4-one derivatives 4@-g) were synthesized as per the
reactions outlined in the Scheme 1. The respecpikgsico-chemical characteristics of all the synittexs
compounds have been presented in Table 1.

Synthesis of (12)-1-(substitutedbenzylidene)-2-phgihydrazine (3a-g)

A mixture of phenylhydrazine 1 (0.01 mol) and different aromatic aldehyde®a-¢) (0.01 mol) (4-
chlorobenzaldehyde2§), 2,3-dichlorobenzaldehyde?lf), 2,4-dichlorobenzaldehyde?d), 4-bromobenzaldehyde
(2d), 2-nitrobenzaldehyde26), 3-nitrobenzaldehyde2f) and 4-nitrobenzaldehyde?d)) dissolved in absolute
ethanol (20 ml) in presence of catalytic amountaiic. hydrochloric acid (0.5 ml) was refluxed fe6 5. The
progress of the reaction was monitored by TLC udialyiene: Hexane (1:4 v/v) as eluents. After thenpletion of
the reaction, the reaction mixture was cooled, eatrated under rotary vacuum. Then the resultisidoe was
poured into crushed ice and the product separatedfiitered, washed with cold water, dried and tafjigzed from
chloroform. Adopting the above procedure sevenediffit phenylhydrazone84-g was synthesized. Percentage
yield, melting point and Rf value of the synthedizempound3a-g were determined and presented in Table 1.

Synthesis of 2-(substitutedphenyl)-5-methyl-3-(pheiamino)-1,3-thiazolidin-4-ones (4a-g) A mixture of
(12)-1-(substitutedbenzylidene)-2-phenylhydrazi@a-g (0.01 mol), 2-sulfanylpropanoic acid (0.015 mol)dan
anhydrous zinc chloride (0.5 g) in dry 1,4-diox&86 ml) was refluxed for 8-10 h. The progress @f tbaction was
monitored by TLC using Benzene: Chloroform (1:1)w¢ eluents. After the completion of TLC, 1,4-dior was
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removed under reduced pressure. The final resitteern®d was poured into crushed ice and the segshsalid was
neutralized by adding 10% sodium bicarbonate swiytfior the removal of unreacted 2-sulfanylproparaaid. The
neutralized solid product was filtered, washed wibtd water, dried and crystallized from chlorofoydopting the
above procedure seven different 1,3-thiazolidinré-analoguesd@-g) was synthesized. Percentage yield, melting
point and Rf value of the synthesized compoutadg were determined and presented in Table 1.

Scheme 1: Synthetic route for the preparation of neel 2-(substitutedphenyl)-5-methyl-3-(phenylamino)t,3-thiazolidin-4-ones (4a-g)

R
N EtOH / HCI
| _— > NH
I}IH + o Z N=
NH2 H _/R
\ / + H,O0
(1) (2a-g) (3a-g)
HS OH
\
H;C (0)

ZnCl, / 1,4 - dioxane

o NH
s
== H,0
+ 2
(4a-g)
Compound R
3a, 4a 4-Cl
3b, 4b 2,3-(Cly
3c, 4c 2,4-(Clp
3d, 4d 4-Br
3e, 4e 2-NO,
3f, 4f 3-NG,
30, 49 4-NO,

In vitro Evaluation of Antitumor Activity

Cell lines

Dalton’s lymphoma ascites (DLA) cells were maingnin vivo in Swiss albino mice by intraperitoneal
transplantation (0.2 ml of 1 x i@ells/ml). DLA cells (9 days old) were aspiratednfi the peritoneal cavity in
mice, washed with saline and given intraperitoryealdevelop ascites tumor.

All the synthesized 1,3-thiazolidin-4-one analogi#s-g were studied for short terin vitro cytotoxicity using
Dalton’s lymphoma ascites (DLA) cells. The DLA celvere maintained in Swiss albino mice by intrapegal
transplantation of 1xf0cells/mice. The tumor (DLA) cells were aspiratedni the peritoneal cavity of tumor
bearing mice were washed thrice with normal sa{lh@% NaCl w/v) and checked for viability usinggan blue
dye exclusion method [16].

The DLA suspension (1xi@ells in 0.1 ml) was added to tubes containingffer@nt concentrations (10, 20, 50,
100 and 200 mcg/ml) of the test compounds and ttheme was made up to 1 ml using phosphate buffeaide
(PBS). Control tube contained only cell suspensidoxorubicin hydrochloride was used as standareés&hassay
mixtures were incubated for 3 h at 37° C and pdeggnof dead cells were evaluated by Trypan blwusion
method. The antitumor screening results were pteden Table 2 and Figure 1.
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Acute toxicity study of the synthesized compounds

Animals

Swiss albino mice of 8-10 weeks old (20 + 5 g bedight) of either sex were acclimatized to the talbary

conditions for 2 weeks before performing the experits. The animals were housed in sterile polydesgycages
and maintained under controlled room temperatuBe{2° C) and relative humidity (55 + 5%) with 12:f light

and dark cycle. All the animals were provided witmmercially available standard mice food pellétgndustan

Lever Ltd., Bangalore, India) and watat libitum. The guidelines of the Committee for the Purpds€antrol and

Supervision on Experiments on Animals (CPCSEA, Rég. 367) were followed and the study was apprdyved
the University Animal Ethics Committee of Jadavjuniversity, Kolkata, India.

Acute toxicity study

The LDy, value of synthesized 1,3-thiazolidin-4-one anaésg(compoundb, compoundic and compoundd) in
Swiss albino mice was determined [17] and it wamébto be 500 mg/kg body weight/i.p. The biologieahluation
was carried out at 1/10f maximum tolerated dose, i.e., 50 mg/kg bodyghsi.p.

In-vivo Pharmacological Screening

Based upon th@-vitro cytotoxicity assay result®-vivo pharmacological screening of few selected compsund
(compound4b, compound4c and compoundtd) were further selected for screeniimgvivo anticancer activity
against Dalton’s lymphoma ascites (DLA) cancer tieé at the dose of 50 mg/kg body weight/i.p. emparison
with 5-fluorouracil (20 mg/kg body weight/i.p.) Idetermining different parameters like body weightlgsis,
packed cell volume, viable tumor cell count, inse@ life span (%), followed by hematological jillexf [red blood
cell (RBC), white blood cell (WBC), hemoglobin (Hlanhd platelet count] and serum biochemical paramete
[aspartate aminotransferase (AST), alanine aminsteaase (ALT), alkaline phosphatase (ALP), totablesterol
(TC) and triglycerides (TG)] of DLA bearing micegBle 3-Table 5 and Figure 2-Figure 4).

Anticancer Activity

Animals

Swiss albino mice of 8-10 weeks old (20 + 5 g bedight) of either sex were acclimatized to the talary

conditions for 2 weeks before performing the experits. The animals were housed in sterile polygesgycages
and maintained under controlled room temperatuBe{2° C) and relative humidity (55 + 5%) with 12:f light

and dark cycle. All the animals were provided witmmercially available standard mice food pellétgndustan

Lever Ltd., Bangalore, India) and watat libitum. The guidelines of the Committee for the Purpds€antrol and

Supervision on Experiments on Animals (CPCSEA, Rég. 367) were followed and the study was appraved
the University Animal Ethics Committee of Jadavjuniversity, Kolkata, India.

Preparation of test solution of compounds

Synthesized 1,3-thiazolidin-4-one analogues (comgalb, compound4c and compoundtd) were weighed and
dissolved in 0.1% v/v DMSO to obtain the requiresth@entrations and administered intraperitoneallyday 1 to
day 10 of tumor inoculation in the volume of 0.1/161 g mice. All the compounds were tested at theedaf 50
mg/kg body weight/i.p. The dose of 5-FluorourablRU) selected was 20 mg/kg body weight/i.p [18].

Transplantation of tumor and treatment schedule

Antitumor activities of synthesized 1,3-thiazolidlrone analogues (compoudth, compound4dc and compound
4d) were determined by using Dalton’s lymphoma asc{teLA) tumor model in mice. Swiss albino mice were
divided into six groups (n = 12). The Dalton’s lyhgma ascites (DLA)-bearing mice (donor) were usadtlie
study, 15 days after tumor transplantation [19]mdu viability was determined by trypan blue exotustest and
cells were counted using haemocytometer. Cell kghias always found to be 95% or more. The as(itiid was
suitably diluted in normal saline to get a concation of 16 cells/ml of tumor cell suspension [19].

All the animals were injected with DLA cells (0.2l wf 1x1& cells/mouse) intraperitoneally except the normal
group, for the development of ascites tumor [2@Je Thice were weighed on the day of tumor inocutaind then
once in two days thereafter. In this instance, tug®ls multiplied relatively freely within the peoneal cavity.
Ascites were developed in the cavity. A day of ipation was allowed to establish the disease irbtidy before
starting the administration of the drug. Group rived as normal and group Il served as the tumorAjDdontrol.
These two groups received 0.2 ml of 0.1% v/v DMRQ][ Group Il served as a positive control and wasted
with 5-fluorouracil (20 mg/kg body weight/i.p.) [L8Group IV to Group VI were treated with synthesiz1,3-
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thiazolidin-4-one analogues (compoudt, compound4c and compound4d) at 50 mg/kg body weight/i.p.,
respectively. All these treatments were given 2ftér the tumor inoculation, once daily for 10 d§32]. After the

last dose and 24 h fasting, six mice from each gneare sacrificed for the study of antitumor, hestagical and

biochemical parameters. The rest of the animal®e Wept to check the average life span and changfeeitody
weight.

Tumor growth response

The anticancer effect of 1,3-thiazolidin-4-one agales (compoundb, compound4c and compoundid) was
assessed by the determination of body weight ggirmp@cked cell volume (%), viable cell count ancréase in life
span (%).

Determination of packed cell volume

The mice were dissected and the ascitic fluid vadiected from the peritoneal cavity. The volume waesasured by
using graduated centrifuge tube, and packed célinve was determined by centrifuging at 1000 rpm5anin.
From the packed cell volume (PCV), the percentddamor inhibition was calculated [23].

Estimation of viable and non-viable tumor cell couh

The ascitic fluid was taken in a white blood c8EC) pipette and diluted 100 times. Then a drophef diluted
suspension was placed on the Neubauer countinghdraamd the cells were then stained with trypare §0u4%
w/v) dye. The cells that did not take up the dyeemédable (non stained) and those took the stairewen-viable.
Those viable and non-viable cells were counted.

(number of cells x dilution factor)

Cell count =
(area x thickness of liquid film)

Determination of mean survival time and percentagéncrease in life span

The effect of compounds (compoudAd, compound4c and compoundtd) on tumor growth was monitored by
recording the mortality daily for a period of 6 Wweeand percentage increase in life span (% ILS) wedsulated.
Median survival time (MST) for each group was noéed anticancer activity of the test compounds emmpared
with that of control group by measuring increaséfenspan [24]. Total number of days an animakswed from the
day of tumor inoculation was counted; subsequeahttymean survival time was calculated. The pergenitacrease
in life span [25] was calculated by using the folanu

Mean survival time* = [(day of first death + daylekt death)/2]
*Time denoted by number of days.

Increase in life span (%) = [(MST of treated groM&T of control group)-1] x 100
Increase in life span of 25% or more over thatarftml was considered an effective antitumor respd@6].

Body weight

Body weights of the experimental mice were recordett in the treated and control group at the b@gunof the
experiment (day 0) and sequentially on eveéfyday during the treatment period. An average péaggnincrease in
body weight as compared to day zero was determined.

Hematological parameters

At the end of the experimental period, the next dégr an overnight fasting blood was collectednfréreely
flowing tail vein and used for the estimation oftf@globin (Hb) content [25], red blood cell (RBC)utt [25, 27],
white blood cell (WBC) count [2&nd platelet count by standard procedures.

Serum biochemical parameters

The blood for serum biochemistry was allowed td eloroom temperature and was centrifuged at 3p@0for 10
min for serum separation [29]. The serum thus okthiwere used for the estimation of serum biochamic
parameters included aspartate aminotransferase )(48d], alanine aminotransferase (ALT) [30], alkeli
phosphatase (ALP) [31], total cholesterol (TC) [88Y triglycerides (TG) [33] by standard colorineassays.
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Aspartate aminotransferase (AST) and alanine amineansferase (ALT)
Aminotransferases (AST and ALT) were determinedediag to the method of Reitman and Frankel (193@).

Serum alkaline phosphatase (ALP)
Serum alkaline phosphatase activity was assayethdynethod of Kind and King (1954) [26] as desality
Wright et al. (1972) [31].

Total Cholesterol and Triglycerides
Total Cholesterol and Triglycerides in serum westineated according to the method of Wybenga €t18I70) [32]
and Mendez et al. (1975) [33], respectively.

Statistical analysis

All values were expressed as mean +* standard eftbe mean (SEM). Results were analyzed statlstibg using
one way-analysis of variance (ANOVA) followed bywman-Keuls multiple range test. Valueskk 0.05 andP
< 0.01 were considered significant.

RESULTS AND DISCUSSION

Chemistry

In the present study, a series of novel 2-(sultetifphenyl)-5-methyl-3-(phenylamino)-1,3-thiazolidirones 4a-g)
were synthesized according to scheme 1. Phenylhiydral) on condensation with different aromatic aldehydes
(2a-g in presence of catalytic amount of concentratgdrdchloric acid in absolute ethanol resulted i th
formation of (12)-1-(substitutedbenzylidene)-2-pylbydrazine 8a-g with 85.8 - 94.9% vyields (scheme 1). The
physical data of the synthesized compourddsd) and @a-g) are presented in Table 1. The purity of the commgis
was checked by thin layer chromatography (TLC) stibwisappearance of reactant spot on silica gelatgp of
0.5 mm thickness using Toluene: Hexane (1:4 v/id) Banzene: Chloroform (1:1 v/v) as a solvent systew the
spots being visualized under iodine vapours. Thesires of the synthesized compouris-¢) were confirmed on
the basis of elemental analysis, FT-IR aHINMR spectral data (Results and discussion part).

The FT-IR spectra of synthesized compourgisd) showed absorbtion bands ranging from 1694.1687 18 crit

for azomethine (>C=N) formation and 1598.7 - 14658i" for C=C ring stretch of phenyl ring, 3056.62 - 8015

cm® for aromatic C-H and 3393.14 -3300.57 tfior N-H, secondary amine. The IR spectra of cormoo@a-g)
displayed bands at about 1378.85 - 1295.93 and 837.919 - 636.394 chassociated with C-N stretch, secondary
aromatic amine and C-CI functions. In the IR specfrcompound3a-g), some significant stretching bands due to
C-Br, asymmetric ArN@ symmetric ArNQ and C-N, ArNQ, were observed at 641.25 - 506.223'c1569.77 -
1529.27 crit, 1348 -1324.86 cthand 896.737 - 851.418 Emrespectively. In théH NMR spectra of compound
(3e), aromatic (9H) protons appeared as a multiplef) @ 6 6.931 - 7.601 ppm, NH proton appeared as a broad
singlet (1H) atd 8.113 ppm and N=CH proton appeared as a singld} ét 6 8.308 ppm, which proved the
formation of azomethine.

Compounds3a-g), which on cyclisation with 2-sulfanylpropanoidd dry 1,4-dioxane in presence of anhydrous
zinc chloride offered the corresponding 2-(subtidphenyl)-5-methyl-3-(phenylamino)-1,3-thiazolidirone éa-

g) in 65.8 - 78.3% yields (scheme 1). The structfrthe synthesized compoundatg) was established on the basis
of elemental analysis, FT-IR4 NMR and mass spectral data (Results and disqugsia).

The FT-IR spectrum of compounda-g) showed strong absorbtion band at 1779.97 - 111en# for C=0 of 1,3-
thiazolidin-4-one, while the band at 2974.66 - 2885, 2858.95 cril, 1384.64 - 1323.89 ¢ 782.958 - 692.32
cm?, 3082.65 - 3067.23 chmand 3297.68 cih respectively confirms the presence of methyl Gdymmetric,
methyl C-H symmetric, C-N stretch of tertiary ardimaamine, C-S stretch, aromatic C-H and N-H streod
secondary amine. This is considered to be a sttonfirmation for the 1,3-thiazolidin-4-one nucldosmation. The
IR spectrum of compound#-g) displayed bands at about 823.455 - 748.24% and 559.255 cthassociated with
C-ClI and C-Br functions. The IR spectrum of compbuyha-g showed asymmetric ArNOstretching bands at
1553.38 cnt, symmetric ArNQ at 1324.86 ci and C-N, ArNQ at 862.025 ci, in addition to stretching band at
1646.91 - 1465.63 chattributed to C=C of aromatic ring.
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In the®™™ NMR spectra of compoundk¢), aromatic (8H) protons appeared as a multiplef) @ 7.318-7.409 ppm,
N-H proton appeared as a singlet (1H) at 8.568 pp,of 1,3-thiazolidin-4-one, N-CH-Ar proton appe@ as a
singlet (1H) at 6.302 ppm, GBH; protons appeared as a quartet (1H) at 3.998-4.p6Y and CH-CH protons
appeared as a doublet (3H) at 1.733-1.757 ppm,hatriaved the closure of 1,3-thiazolidin-4-one rifige results

of elemental analyses were within +0.4% of the thBcal values.The physico-chemical data of the synthesized
compounds3a-g) and @a-g were presented in Table 1.

Table 1: Physical data of (12)-1-(substitutedbenzidene)-2-phenylhydrazine (3a-g) and 2- (substitutgzhenyl)-5-methyl-3-
(phenylamino)-1,3-thiazolidin-4-ones (4a-g)

Compound Mol. Formula/ Yield (%) mp (°C) *Rf
Mol. Weight
3a CiH1CIN,/230.69  94.9 (2.19¢g) 111.6-113.4 0.73
3b Ci3H10CLN,/265.14 89.4(2.379) 117.4-119.3 0.84
3c CisH10CLN,/265.14  89.8(2.38 g) 133.4-135.3 0.88
3d CiH1BrNo/275.14  85.8(2.36 g) 102.8-104.2 0.72
3e C13H11N30,/241.25  88.7 (2.14g) 151.2-152.5 0.59
3f Ci1aH1iN3O,/241.25  90.8(2.19g) 116.5-117.9 0.35
39 C13H11N30,/241.25  88.4(2.13 g) 150.4-152.2 0.26
4a Ci6H15CIN,0S/318.82 73.1(2.33¢g) 161.4-163.2 0.47
4b C16H14CLN20S/353.27 77.8 (2.759) 177.2-179.3 0.62
4c C16H14C|2NzOS/35327 76.7 (271 g) 195.8-197.4 0.66
4d C16H15BrN20S/363.27 65.8 (2.39g) 168.2-170.4 0.58
4e Ci6H15N305S/329.37  77.4 (2.559) 213.4-215.2 0.79
4f Ci6H15N305S/329.37  75.9 (2.50g) 178.2-180.3 0.82
49 Ci6H15N305S/329.37  78.3 (2.58 g) 220.2-221.9 0.89

*Hexane: Toluene (4:1 v/v) for compoudd-g) and Benzene: Chloroform (1:1 v/v) for compoudetd)

(12)-1-(4-chlorobenzylidene)-2-phenylhydrazing3a)

IR (KBr, cm®): 3309.25 (N-H, secondary amine), 3050.83 (aram@tiH), 1595.81, 1516.74, 1485.88 (C=C
aromatic ring), 1352.82, 1301.72 (C-N, secondagmatic amine), 1595.81 (C=N), 826.348, 748.245,.892
644.108 (C-Cl), 1516.74 (N-H bending, secondaryrehi'H NMR (CDCk, & ppm): 7.131-7.549 (m, 5H, Ar-H),
7.957-8.124 (m, 4H, Ar-H), 7.695 (s, 1H, N=CH), 874(s, 1H, NH). Anal. calcd. forgH;;CIN,: C, 67.68; H,
4.81; N, 12.14. Found: C, 67.72; H, 4.86; N, 12.10.

(12)-1-(2,3-dichlorobenzylidene)-2-phenylhydrazing3b)

IR (KBr, cm®): 3300.57 (N-H, secondary amine), 3056.62, 301§a36matic C-H), 1596.77, 1570.74, 1514.81,
1488.78, 1446.35, 1405.85 (C=C aromatic ring), 18881295.93 (C-N, secondary aromatic amine), I506.
(C=N), 837.919, 781.993, 754.031, 698.105, 636 &3<C!), 1514.81 (N-H bending, secondary amirte);NMR
(CDCls, & ppm): 7.241-7.375 (m, 3H, Ar-H), 6.881-7.213 (ni{,%Ar-H), 7.884 (br s, 1H, NH), 8.055 (s, 1H,
N=CH). Anal. calcd. for gH;,Cl,N,: C, 58.89; H, 3.80; N, 10.57. Found: C, 58.98389; N, 10.6.

(12)-1-(2,4-dichlorobenzylidene)-2-phenylhydrazing3c)

IR (KBr, cm®): 3296.71 (N-H, secondary amine), 3056.62 (arcen@tiH), 1594.84, 1581.34, 1516.74, 1489.74,
1478.17, 1443.46 (C=C aromatic ring), 1378.85, 12%6-N, secondary aromatic amine), 1594.84 (C84}.742,
752.102, 691.355, 639.287 (C-Cl), 1516.74 (N-H kegpdsecondary amine}H NMR (CDCL, & ppm): 6.880-
7.115 (m, 3H, Ar-H), 7.221-7.470 (m, 5H, Ar-H), 7® (s, 1H, NH), 8.008 (s, 1H, N=CH). Anal. calcdr f
Ci13H10CLN,: C, 58.89; H, 3.80; N, 10.57. Found: C, 58.943t85; N, 10.59.

(12)-1-(4-bromobenzylidene)-2-phenylhydrazine (3d)

IR (KBr, cmi®): 3305.39 (N-H, secondary amine), 3048.91 (aratn@H), 1694.16, 1592.91, 1514.81, 1485.88
(C=C aromatic ring), 1348.96 (C-N, secondary aréenamine), 1694.16, 1592.91 (C=N), 641.25, 506.@238r),
1514.81 (N-H bending, secondary amine), 906.378.684, 750.174, 692.32 (out-of-plane ring C-H beriH)
NMR (CDCls, 8 ppm): 6.903-7.620 (m, 9H, Ar-H), 8.275 (s, 1H, NHC8.114 (br s, 1H, NH). Anal. calcd. for
Cy5H11BrNy: C, 56.75; H, 4.03; N, 10.18. Found: C, 56.814H)9; N, 10.2.
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(12)-1-(2-nitrobenzylidene)-2-phenylhydrazine (3e)

IR (KBr, cm®): 3293.82 (N-H, secondary amine), 3051.8 (arom@tid), 1598.7, 1569.77, 1536.99, 1490.7 (C=C
aromatic ring), 1335.46 (C-N, secondary aromatiénain 1598.7 (C=N), 1569.77, 1536.99 (asymmetrid\N@y)
(N=0),), 1335.46 (symmetric (ArN§) (N=0),), 896.737 (C-N, ArN@), 1536.99 (N-H bending, secondary amine);
'"H NMR (CDCl, 6 ppm): 6.931-7.601 (m, 9H, Ar-H), 8.308 (s, 1H, N$}C8.113 (br s, 1H, NH). Anal. calcd. for
Ci13H11N3Os: C, 64.72; H, 4.60; N, 17.42. Found: C, 64.8; 4 N, 17.43.

(12)-1-(3-nitrobenzylidene)-2-phenylhydrazine (3f)

IR (KBr, cm*): 3318.89 (N-H, secondary amine), 3024.8 (arom@ttd), 1587.13, 1529.27, 1487.81 (C=C aromatic
ring), 1348.0 (C-N, secondary aromatic amine), 16B{C=N), 1529.27 (asymmetric (ArND(N=0),), 1348.0
(symmetric (ArNQ) (N=0),), 878.417 (C-N, ArN@), 1529.27 (N-H bending, secondary amine), 913.828,417,
807.063, 749.209, 696.177 (out-of-plane ring C-td)e'H NMR (CDCL, & ppm): 6.903-7.152 (m, 4H, Ar-H),
7.679 (s, 1H, N=CH), 8.427 (s, 1H, NH), 7.254-7.849 5H, Ar-H). Anal. calcd. for GH;1N;O,: C, 64.72; H,
4.60; N, 17.42. Found: C, 64.83; H, 4.71; N, 17.40.

(12)-1-(4-nitrobenzylidene)-2-phenylhydrazine (3g)

IR (KBr, cm?): 3393.14, 3297.68 (N-H, secondary amine), 3044d&®matic C-H), 1597.73, 1556.27, 1531.2,
1492.63, 1405.85 (C=C aromatic ring), 1324.86 (Gé&tondary aromatic amine), 1597.73 (C=N), 15561331.2
(asymmetric (ArNG@) (N=0),), 1324.86 (symmetric (ArN9 (N=0),), 851.418 (C-N, ArNG), 1531.2 (N-H
bending, secondary amine), 900.594, 851.418, 726&37.498 (out-of-plane ring C-H bendj} NMR (CDCl, &
ppm): 6.926-7.345 (m, 5H, Ar-H), 7.690 (s, 1H, N=CHB.004 (br s, 1H, NH), 7.752-7.781 (m, 2H, Ar-18)205-
8.234 (m, 2H, Ar-H). Anal. calcd. for,gH;1N3O,: C, 64.72; H, 4.60; N, 17.42. Found: C, 64.774t66; N, 17.45.

2-(4-chlorophenyl)-5-methyl-3-(phenylamino)-1,3-thazolidin-4-one (4a)

IR (KBr, cm™): 3082.65 (aromatic C-H), 1645.95, 1613.16, 1583.2551.45, 1465.63 (aromatic C=C ring),
1384.64 (C-N, tertiary aromatic amine), 3234.04H{Nsecondary amine), 2925.48 (methyl Cyds CH), 2858.95
(methyl C-H,ys CH), 1779.97, 1717.3 (C=0, 1,3-thiazolidin-4-one)7A%1 (C-S), 823.455, 782.958, 697.141 (C-
Cl); 'H NMR (CDClL, & ppm): 7.308-7.393 (m, 4H, Ar-H), 7.457-7.540 (rhi, \r-H), 8.572 (s, 1H, NH), 6.301 (s,
1H, N-CH-Ar), 4.024-4.041 (q, 1H, Ci€Hs), 1.739-1.751 (d, 3H, CH-GH ESI-MS:m/z320 [M + 1]. Anal.
calcd. for GgH15CIN,OS: C, 60.28; H, 4.74; N, 8.79. Found: C, 60.324H9; N, 8.84.

2-(2,3-dichlorophenyl)-5-methyl-3-(phenylamino)-1,3hiazolidin-4-one (4b)

IR (KBr, cm'): 3067.23 (aromatic C-H), 1645.95, 1582.31, 148§#romatic C=C ring), 1383.68 (C-N, tertiary
aromatic amine), 3235.97 (N-H, secondary amine2823 (methyl C-Hyas CH), 1714.41 (C=0, 1,3-thiazolidin-
4-one), 697.141 (C-S), 823.455, 781.993, 697.14CI)C*H NMR (CDCl, 3 ppm): 7.325 -7.346 (m, 5H, Ar-H),
8.575 (s, 1H, NH), 6.302 (s, 1H, N-GAf), 4.024-4.041 (q, 1H, CHH3), 1.666-1.669 (d, 3H, CH-G}H 7.385-
7.396 (m, 3H, Ar-H). Anal. calcd. for,gH,4,CI,N,OS: C, 54.40; H, 3.99; N, 7.93. Found: C, 54.524188; N, 7.96.

2-(2,4-dichlorophenyl)-5-methyl-3-(phenylamino)-1,3hiazolidin-4-one (4c)

IR (KBr, cm™): 3068.19 (aromatic C-H), 1645.95, 1583.27, 1551 465.63 (aromatic C=C ring), 1383.68 (C-N,
tertiary aromatic amine), 3235 (N-H, secondary a)i974.66, 2928.38 (methyl C-ias CH), 1715.37 (C=0,
1,3-thiazolidin-4-one), 696.177 (C-S), 822.491, .89G (C-Cl), 946.877, 862.025, 822.491, 696.17%-(dplane
ring C-H bend)*H NMR (CDCk, & ppm): 7.318-7.409 (m, 8H, Ar-H), 8.568 (s, 1H, NB)302 (s, 1H, N-CHAr),
3.998-4.067 (q, 1H, Ci€H;), 1.733-1.757 (d, 3H, CH-GH ESI-MS: m/z 354 [M + 1]. Anal. calcd. for
C16H14CILN,0OS: C, 54.40; H, 3.99; N, 7.93. Found: C, 54.454184; N, 7.94.

2-(4-bromophenyl)-5-methyl-3-(phenylamino)-1,3-thiaolidin-4-one (4d)

IR (KBr, cm?): 3081.69 (aromatic C-H), 1645.95, 1613.16, 1583.2551.45, 1465.63 (aromatic C=C ring),
1383.68 (C-N, tertiary aromatic amine), 3234.04H{Nsecondary amine), 2928.38 (methyl Cydls CH), 1777.08,
1717.3 (C=0, 1,3-thiazolidin-4-one), 697.141 (CH59.255 (C-Br), 946.877, 862.025, 823.455, 781.95837.141
(out-of-plane ring C-H bend{H NMR (CDCk, & ppm): 7.462-7.669 (m, 9H, Ar-H), 8.435 (s, 1H, N8)302 (s,
1H, N-CH-Ar), 3.998-4.067 (g, 1H, CI€Hs), 1.641-1.658 (d, 3H, CH-Gj ESI-MS: m/z364 [M + 1]. Anal.
calcd. for GgH1sBrN,OS: C, 52.90; H, 4.16; N, 7.71. Found: C, 52.9341321; N, 7.73.
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5-methyl-2-(2-nitrophenyl)-3-(phenylamino)-1,3-thizolidin-4-one (4e)

IR (KBr, cm?): 3068.19 (aromatic C-H), 1645.95, 1586.16, 158313!66.6 (aromatic C=C ring), 1324.86 (C-N,
tertiary aromatic amine), 3297.68 (N-H, secondaning), 2928.38 (methyl C-Hjas CH), 1715.37 (C=0, 1,3-
thiazolidin-4-one), 1553.38 (asymmetric (Arj)AN=0),), 1383.68, 1324.86 (symmetric (ArNQN=0),), 861.06
(C-N, ArNG,), 748.245, 692.32 (C-S), 949.77, 861.06, 824.488,245, 692.32 (out-of-plane ring C-H bent;
NMR (CDClg, & ppm): 7.313-7.348 (m, 9H, Ar-H), 8.445 (s, 1H, NiB)30 (s, 1H, N-CHAr), 4.022-4.034 (q, 1H,
CH-CHs), 1.742-1.753 (d, 3H, CH-GM ESI-MS:m/z330 [M + 1]. Anal. calcd. for GH1sNsO5S: C, 58.34; H,
4.59; N, 12.76. Found: C, 58.40; H, 4.65; N, 12.77.

5-methyl-2-(3-nitrophenyl)-3-(phenylamino)-1,3-thizolidin-4-one (4f)

IR (KBr, cm™): 3068.19 (aromatic C-H), 1645.95, 1585.2, 1553B86.6 (aromatic C=C ring), 1323.89 (C-N,
tertiary aromatic amine), 3296.71 (N-H, secondanine), 2928.38 (methyl C-Hjas CH), 1716.34 (C=0, 1,3-
thiazolidin-4-one), 1553.38 (asymmetric (ArBJO(N=0),), 1383.68, 1323.89 (symmetric (ArNO(N=0),),
862.025 (C-N, ArNQ), 781.993, 695.212 (C-S), 949.77, 862.025, 823.48%.993, 695.212 (out-of-plane ring C-
H bend);"H NMR (CDCL, & ppm): 7.315-7.349 (m, 9H, Ar-H), 8.448 (s, 1H, NB)301 (s, 1H, N-CHAr), 4.023-
4.035 (g, 1H, CHCHg), 1.743-1.755 (d, 3H, CH-G} Anal. calcd. for GH;isN3OsS: C, 58.34; H, 4.59; N, 12.76.
Found: C, 58.44; H, 4.67; N, 12.75.

5-methyl-2-(4-nitrophenyl)-3-(phenylamino)-1,3-thiaolidin-4-one (4g)

IR (KBr, cm'): 3068.19 (aromatic C-H), 1646.91, 1586.16, 158313166.6 (aromatic C=C ring), 1324.86 (C-N,
tertiary aromatic amine), 3297.68 (N-H, secondanyne), 2927.41 (methyl C-Has CH), 1778.05, 1716.34 (C=0,
1,3-thiazolidin-4-one), 1553.38 (asymmetric (ArNGN=0),), 1384.64, 1324.86 (symmetric (ArNO(N=0),),
862.025 (C-N, ArNG), 782.958, 695.212 (C-S}4 NMR (CDCl, & ppm): 7.389-7.409 (m, 4H, Ar-H), 7.458-7.468
(m, 5H, Ar-H), 8.447 (s, 1H, NH), 6.302 (s, 1H,_ NH&\r), 4.023-4.036 (g, 1H, C¥€H3), 1.743-1.755 (d, 3H, CH-
CHs),. ESI-MS:m/z330 [M + 1. Anal. calcd. for GH1sN305S: C, 58.34; H, 4.59; N, 12.76. Found: C, 58.38; H,
4.63; N, 12.78.

Antitumor Activity

Chemotherapy is the primary therapeutic modalityreétment for the both localized and metastaticcess. The
newly synthesized 1,3-thiazolidin-4-one analogués-d at different concentration (10, 20, 50, 100 ari 2
mcg/ml) were evaluated fam vitro cytotoxicity against DLA cancer cells by trypamublexclusion method. The
vitro screening results are summarized in Table 2 agar&il.

Table 2: In vitro cytotoxicity of some novel 2-(substitutedphenyl)-Bnethyl-3-(phenylamino)-1,3-thiazolidin-4-ones (4a&) against Dalton’s
lymphoma ascites (DLA) cells

Percentage cell death, concentration ipg/ml

Compound 10 20 50 100 200
4a 14 20 25 29 47
4b 20 35 48 68 90
4c 15 19 22 70 100
ad 20 32 46 61 70
af 0 0 07 10 30
49 03 05 17 38 80

Doxorubicin 20 55 75 100 100

Control tube contains only 1 dead cell. Compoded sparingly soluble in DMSO.

Screening results af vitro antitumor activity (Table 2 and Figure 1) revdattcompound 2-(2,4-dichlorophenyl)-
5-methyl-3-(phenylamino)-1,3-thiazolidin-4-one 4c],  2-(2,3-dichlorophenyl)-5-methyl-3-(phenylaminb)3-
thiazolidin-4-one 4b) and 2-(4-bromophenyl)-5-methyl-3-(phenylamino3-thiazolidin-4-one 4d) inhibited 70%,
68% and 61% DLA tumor cells at 100 mcg/ml concatitn, showing marked antitumor activity, which is
comparable to the standard drug doxorubicin whidfikét 100% DLA inhibition at a concentration of A@ncg/ml.
At 100 mcg/ml concentration, compoudd and compoundg inhibited 29% and 38% DLA tumor cells, exhibiting
moderate antitumor activity, whereas compodidnhibited 10% DLA tumor cells displaying a mild @&amor
activity. 2-(substitutedphenyl)-5-methyl-3-(phenyliao)-1,3-thiazolidin-4-ones4@-g) exhibited dose-dependent
significant increase in cytotoxicity against DLAllse From the above study, compoudld, compound4c and
compound4d which showed better results (> 60% inhibition)standard drug concentration (100 mcg/ml) were
selected for theiin vivo anticancer activity against DLA cancer cell linetbypan blue exclusion method.
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Figure 1: Antitumor Activity of Synthesized 1,3-thiazolidin-4-one Analogues (4a-g) Against Dalton’s typhoma Ascites Cells
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In-vivo Pharmacological Screening
Based upon th@n-vitro cytotoxicity assay result®-vivo pharmacological screening of few selected compsund
(compound4b, compound4c and compoundtd) were further selected for screeniimgvivo anticancer activity
against Dalton’s lymphoma ascites (DLA) cancer liedl at the dose of 50 mg/kg body weight in corigmn with

5-fluorouracil (20 mg/kg body weight) by determigidifferent parameters like body weight analysecked cell
volume, viable tumor cell count and increase ie Bpan (%), followed by hematological profiles [tg@dod cell

(RBC), white blood cell (WBC), hemoglobin (Hb) aptatelet count] and serum biochemical parametessdidate
aminotransferase (AST), alanine aminotransferadel'(Aalkaline phosphatase (ALP), total cholestdfC) and

triglycerides (TG)] of DLA bearing mice.

Anticancer Activity

Antitumor parameters

Antitumor activity of 1,3-thiazolidin-4-one analoggl (compoundib, compound4c and compoundid) against
Dalton’s lymphoma ascites (DLA) bearing mice waseased by the parameters such as body weight\gaiie
tumor cell count, packed cell volume and increasde span (%). The results are shown in Table® Bigure 2.

The treatment with compourb, compoundic and compoundd at 50 mg/kg body weight significantlp & 0.05)
increased the average life span of DLA bearing nfiicen 46.02% to 70.31%, 72.25% and 68.36%, respayti
when compared with the DLA control group € 0.001). The standard drug 5-Fluorouracil (20 kgp/also
significantly ( < 0.01) increased the life span to 92.13% (Tabéa@ Figure 2). The average weight gain of DLA
bearing mice was 7.70 + 0.92 g, whereas it wasaedlto 5.72 + 0.70 g, 5.70 + 0.52 g, 5.90 + 0.68hd 3.70 £
0.40 g for the groups treated with compoutnl compounddc, compound4d (50 mg/kg) and 5-fluorouracil (20
mg/kg), respectively. Compoundb, compound4c, compound4d (p < 0.05) and 5-fluorouracilp(< 0.01)
significantly reduced the body weight gain on ddydls compared to DLA control (Table 3 and FigureT2je
compound4b, compound4c and compounddd treated groups exhibited reduction in body weightdue to
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decreased tumor burden and the compotindcompound4c and compoundd were effective in suppressing the
proliferation of tumor cells.

In Table 3, the packed cell volume (%) of the DLéntrol group was 31.60 + 3.48. When compared to @bAtrol
group, the packed cell volume was reduced sigmiflggp < 0.05) to 25.22 + 2.98, 25.06 + 2.78 and 25.8002%,
respectively, following treatment with compoudd, compound4c and compoundid. The standard drug 5-
fluorouracil also significantly < 0.01) reduced the packed cell volume to 18.32240% (Table 3 and Figure 2).
The viable tumor cell count was found to be sigaifitly (o < 0.001) increased in DLA control when comparethwi
normal control. Intraperitoneal administration @ihtpound4b, compound4c and compoundid at the dose of 50
mg/kg significantly p < 0.05) decreased the viable tumor cell count wéwnpared with DLA control (Table 3 and
Figure 2). All these results clearly indicate tbampounddb, compounddc and compoundd have a remarkable
capacity to inhibit the growth of solid tumor indwtby DLA cell line in experimental animals.

In DLA-bearing mice, a regular rapid increase imit@s tumor volume was noted. Ascites fluid is thieect
nutritional source for tumor cells and a rapid @ase in ascitic fluid with tumor growth would benaans to meet
the nutritional requirement of tumor cells [34].€Tkeliable criteria for judging the value of anytieancer drug are
prolongation of life span of the animals [35] aretease of WBC from blood [36]. Treatment with cannpd4b,
compound4c and compoundid caused significant reduction in bodyweight gainckeal cell volume and viable
tumor cell count followed by significant increasethe life span of compound treated animals whenpased with
DLA control, indicating the potent anticancer prdfs of 1,3-thiazolidin-4-one analogues (compoufid
compound4dc and compoundd).

Andreaniet al [37] have suggested that an increase in thesfitn of ascites bearing animals by 25% is congidere
as an indicative of significant drug activity. Ramet al [38]., reportedin vitro antiproliferative activity against
human colon cancer cell lines of 1,3-thiazolidie#e and few 1,3-thiazolidin-4-one possess vitro
antiproliferative activity by acting as inhibitoog translation initiation process. Various 1,3-#tldin-4-one [39]
have been reported for antitumor activities [40].

Hematological parameters

As shown in Table 4, hemoglobin content, RBC aradgit count in the DLA control was significantfy<€ 0.001)
decreased, compared to normal group. Treatmentasitipound4b, compounddc and compoundd significantly
(p < 0.05) increased the hemoglobin content, RBC @atklet count to near-normal levels. The total W&@int
was found to be increased significantly in DLA gohtgroup when compared with normal groyp < 0.001).
Administration of compoundb, compoundic and compoundd (50 mg/kg) in DLA-bearing mice significantly (
< 0.05) reduced the WBC count when compared witi Bbontrol (Figure 3).

Usually, in cancer chemotherapy the major problehz are being encountered are of myelosuppressith
anaemia [41, 42]. The anaemia encountered in tupearing mice is mainly due to reduction in RBC or
haemoglobin percentage, and this may occur eithertd iron deficiency or due to hemolytic or myedtygc
conditions [43]. Treatment with compourdd, compound4c and compoundid brought back the haemoglobin
content, RBC, WBC and platelet count more or lessdrmal levels. This indicates that compouitd compound
4cand compoundd possess protective action on the haemopoietiesyst

Serum biochemical parameters

Alterations in the activities of biochemical pardaesrs like aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (At&tgl cholesterol (TC) and triglycerides (TG) metserum of
DLA-bearing mice is summarized in Table 5 and Fégdir The levels of serum marker enzymes such as ABT,
ALP, TC and TG were found to be significantly € 0.001) increased in DLA control, when compardthwhe
normal group, whereas treatment with compodibdcompoundic and compoundd (p < 0.05) and 5-fluorouracil
significantly @ < 0.01) decreased the level of AST, ALT, ALP, tatlolesterol and triglycerides in compoudid,
compound4c, compound4d and 5-fluorouracil treated mice when comparedhiat ©of DLA control group as
depicted in Table 5 and Figure 4.

Elevated levels of serum enzymes, ALT and AST adécative of cellular leakage and loss of functidngegrity of
cell membrane in liver [44]. Alkaline phosphatasgivity on the other hand is related to the fungiiy of
hepatocytes, increase in its ability being duentwéased synthesis in the presence of increasadytpkessure [45].
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Liver damage induced by tumor cells generally wfledisturbances in liver cell metabolism, whicladeto
characteristic changes in serum enzyme activifibg. increased levels of AST, ALT and ALP in seruraynbe
interpreted as a result of liver damage or as ofmrig membrane permeability indicating the sevedty
hepatocellular damage by DLA [46]. Treatment witimpound4b, compound4c and compoundd decreased the
serum levels of AST, ALT and ALP towards their resfive normal value that is an indication of stabiion of
plasma membrane as well as repair of hepatic tidam@age caused by DLA.

Liver diseases also exhibit changes in blood cheteklevels. The significant increase in choledtented in serum
in this study might have been due to the inabitifythe diseased liver to remove cholesterol froncutation.

Hepatocellular damage also causes a modest hgpgratidemia, which is due to biochemical changésctng

transport of triglycerides out of the liver [47].Was reported that the presence of tumor in hurarexperimental
animals is known to affect many functions of thiahorgans especially in the liver, even when e of the tumor
does not interfere directly with organ functions8]j[4The significant restoration of all the above ntiened

biochemical parameters towards normal by treatmétit compound4b, compound4c and compoundtd (50

mg/kg) in the present study indicates the proteatibvital organs from damage induced by DLA.

The present study clearly demonstrated the tuntobiiory activity of the 1,3-thiazolidin-4-one deatives against
transplantable tumor cell line (Table 3-Table %).the DLA bearing mice, cells were present in tlegitpneal

cavity, and the compounds were administered diréotb the peritoneum. Thus, tumor inhibition midig due to
the direct effect of the compounds on the tumotscé&lhe standard drug 5-fluorouracil acts cytostdly by

interfering with nucleotide metabolism in S phaééhe cell cycle [49].

In thein vivo anticancer evaluation, among three compounds rsedee€ompoundc was the most active, emerged
as more potent inhibitor of DLA with an increasdife span of 72.25%, whereas compoutiland compoundd
exhibited good activity.

From thein vitro andin vivo antitumor activity data reported in Table 2-Tabldt may be inferred that antitumor
activity is strongly dependent on the nature ofghbstituent at C-2 and N-3 of the 1,3-thiazolidione ring. In a
particular, a high activity level was observeddompoundic possessing 2,4-dichlorophenyl group substituted-at
2 and phenylhydrazinyl group at N-3 position of-h&zolidin-4-one nucleus.

Table 3: Anticancer activity of 2-(substitutedpheny)-5-methyl-3-(phenylamino)-1,3-thiazolidin-4-onesn Dalton’s lymphoma ascites
(DLA) bearing mice

Groups Increase in body Packed cell volume Viable cell count (x16 Increase in life span
p weight (g) (%) cells/ml) (%)

Normal (0.1% DMSO) 2.20+0.46

a'i-cAe)con”o' (1x10 cells/ml per 7.70+0.92 31.60 + 3.48 276 +0.36 46.02
4b (50 mg/kg) + DLA 5.72+0.70 25.22 +2.98 2.36+0.30 70.31
4c (50 mg/kg) + DLA 5.70 + 0.5° 25.06 +2.7°¢ 2.30+0.2¢ 72.2¢
4d (50 mg/kg) + DLA 5.90 £ 0.68 25.80 +3.02 2.40+0.36 68.36
5-Fluorouracil (20 mg/kg) + DLA 3.70 £ 0.40 18.32 +2.4b 1.28+0.28 92.13

Values are expressed as mean +S.E.M., n = 6 n@cgup. Data were analyzed by using one-way AN@Wéwed by Newman-Keuls
multiple range test.
#P<0.001: between normal and DLA control group.
P<0.01,P<0.05: between compound treated groups and DLArcbn
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Figure 2: Effect of Compounds (50 mg/kg) and 5-Flumuracil (20 mg/kg) on Antitumor Parameters in Dalton’s Lymphoma Ascites

Bearing Mice
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Values are expressed as mean +S.E.M., n = 6 n@cgmup. Data were analyzed by using one-way AN@Wéwed by Newman-Keuls
multiple range tesfP<0.001: between normal and DLA control grotip<0.01,°P<0.05: between compound treated groups and DLArobn

Table 4: Effect of 2-(substitutedphenyl)-5-methyl-3phenylamino)-1,3-thiazolidin-4-ones on hematologal parameters in Dalton’s

lymphoma ascites (DLA) bearing mice

Groups Hb content (g%) RBC (16 cells/mn?)  WBC (10° cells/ml)  Platelets (1Bcells/mnt)
Normal (0.1% DMSO) 12.55 + 2.36 4.42 £0.90 10.22 +1.35 3.20+£0.90
DLA control (1x1C cells/ml per mice 7.18 £0.9° 2.45 +0.4¢ 14.65 + 2.5? 1.62 +0.4°
4b (50 mg/kg) + DLA 9.25+0.90 3.25+0.62 13.42 £ 2.60 1.92+0.52
4c (50 mg/kg) + DLA 9.36 + 0.86 3.32+0.58 13.32+ 255 2.12 +0.60
4d (50 mg/kg) + DL/ 9.18 +0.8°¢ 3.21+0.12° 13.48 £ 2.6° 1.88 +0.5¢
5-Fluorouracil (20 mg/kg) + DLA 11.62 +1.88 4.08+0.82 11.58 +1.72 2.68+0.72

Values are expressed as mean +S.E.M., n = 6 n@cgmup. Data were analyzed by using one-way AN@Uéwed by Newman-Keuls

multiple range test.

#P<0.001: between normal and DLA control group.
P<0.01,°P<0.05: between compound treated groups and DLArabn
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Figure 3: Effect of Compounds (50 mg/kg) and 5-Flumuracil (20 mg/kg) on Hematological Parameters ifbalton’s Lymphoma Ascites
Bearing Mice
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Values are expressed as mean +S.E.M., n = 6 n@cgmup. Data were analyzed by using one-way AN@Uéwed by Newman-Keuls
multiple range tesfP<0.001: between normal and DLA control grotip<0.01,°P<0.05: between compound treated groups and DLArobn

Table 5: Effect of 2-(substitutedphenyl)-5-methyl-3phenylamino)-1,3-thiazolidin-4-ones on serum bidemical parameters in Dalton’s
lymphoma ascites (DLA) bearing mice

Groups AST (IU/L) ALT (IU/L) ALP (IU/L) Total chole sterol (mg/dl)  Triglycerides (mg/dl)
Normal (0.1% DMSO) 3840+1.22 36.30+1.34 127.10+2.25 100.12 £ 3.72 122.86 + 3.46
DLA control (1x16 cells/ml per mice) 90.6 +3.72 65.22 +2.44 245.78 +4.4% 142.90 +4.60 210.22 +6.62
4b (50 mg/kg) + DLA 81.40+3.21 53.34+216 210.25+3.22 133.20 £4.35 192.36 +5.32
4c¢ (50 mg/kg) + DL/ 80.28 +3.2° 52.36+1.9° 208.19 +3.5° 132.42 £ 4.5¢ 190.20 +5.2¢
4d (50 mg/kg) + DLA 82.15+3.16 54.30+2.05 212.40+3.45 134.22 +4.42 193.36 +5.45
5-Fluorouracil (20 mg/kg) + DLA 55.38+2.586 38.42+1.82 162.34+3.20 113.60 + 3.52 156.48 + 4.60

Values are expressed as mean +S.E.M., n = 6 nécgmup. Data were analyzed by using one-way AN@Uéwed by Newman-Keuls
multiple range test.
#P<0.001: between normal and DLA control group.

P<0.01,P<0.05: between compound treated groups and DLArobn
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Figure 4: Effect of Compounds (50 mg/kg) and 5-Flumuracil (20 mg/kg) on Serum Biochemical Parameters Dalton’s Lymphoma
Ascites Bearing Mice
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Values are expressed as mean +S.E.M., n = 6 nécgmup. Data were analyzed by using one-way AN@Uéwed by Newman-Keuls
multiple range testP<0.001: between normal and DLA control grofip<0.01,°P<0.05: between compound treated groups and DLArobn

CONCLUSION

In this study, compound2-(2,4-dichlorophenyl)-5-methyl-3-(phenylaminoBithiazolidin-4-one 4c), 2-(2,3-
dichlorophenyl)-5-methyl-3-(phenylamino)-1,3-thiidin-4-one  @b) and 2-(4-bromophenyl)-5-methyl-3-
(phenylamino)-1,3-thiazolidin-4-onelq)) exhibited significant antitumor activity agair®Bt.A cells in vitro. In
thein vivo anticancer evaluation, among three compoundssedeeompoundc was the most active, emerged as
more potent inhibitor of DLA with an increase ifelispan of 72.25%. However, further investigatians needed
to understand the mechanism of action of the comp®and to examine the possible utility of the coomals in
cancer therapy. These compounds could be considsradeful templates or leads for the future deretnt and
further structural variation to obtain more potes@ective and less toxic antitumor agents.
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