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Abstract: In an attempt to discover potential cytotoxic ratge a series of novekZ)-2-(3-(4-
((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methylyghenyl-H-pyrazol-3-yl)  phenoxyN-
arylacetamide derivativetla-n were synthesized in varied steps with acceptaddetion
procedures with good vyields and characterized'yNMR, *C NMR, IR and ESI-MS
spectra. All the novel synthesized derivatives wassessed for their cytotoxic activity
against human breast cell line (MCF-7) with diffgireoncentration of 0.625uM, 1.25uM,
2.5uM, 5uM and 10uM respectively. Biological evaiola assay results were displayed in
terms of percentage of cell viability reduction alts, values. Most of the screened
derivatives demonstrated moderate to promisingtoyto activity. Some of the derivatives,
particularly compoundlld and 11n have shown promising cytotoxic activity with siC
values 0.604uM and 0.665uM compared to standargl daplatin and compoundsla 11e
andllgalso have shown considerable cytotoxic activitg #re rest of the derivatives have
shown moderate activity. Furthermore, molecularkdag calculations and ADME properties
of the synthesized molecules are in effective ctampk with the cytotoxic evaluation

results.

Keywords: Pyrazole, 2,4-thiazolidinedione (TZD)N-aryl acetamide, Knoevenagel

condensation, cytotoxic activity.

1. Introduction: Cancer is a generic term for a massive group afadiss (most common

types are Lung, prostate, colorectal, liver andastrecancer) described by uncontrolled



growth and spread of abnormal cells beyond theuwrau$oundaries that can encroach
adjacent parts of the body and transmitted to athgains. Cancer affects everyone and is one
of the leading causes of deaths in the world. Breascer is most frequently occurring
cancer in women and second most common cancerlpwbere were over 2 million new
cases in 2018 [1-2]. Although the causes of caapemot completely understood and there
was reasonable progress to diminish cancer pegeimathe world. The current anticancer
drugs face several boundaries and may often caagatine influences. Therefore, to
overcome all these problems endless exploration discbvery of novel, safe anticancer
drugs with low in toxicity and high efficiency igilk significant program in anticancer drug

research and development in the world [3-5].

Heterocyclic pharmacophorey @an outstanding role as a potential moieties in
cancer drug design and development in medicinaimgdtey. Among them, pyrazole
compounds are leading structural fragments andyiakepart of many natural occurring
moieties and play crucial role in synthetic and mi@dl chemistry and various other fields
due to their broad-spectrum of biological actiat®uch as anti-inflammatory, antimicrobial,
antioxidant, antimycobacterial, antiviral, anticolsant, antidepressant and anticancer
activities [6-14]. The condensed moieties of pylezbcarbaldehyde are important active
structural scaffolds in drug design and taken S$iggmt positions in medical and
agrochemical research and development.

On the other hand, 24-tbimknedione (TZD) scaffold is an essential
heterocyclic ring system and privileged moiety invetdse biological active fields. In the
recent years, research on TZD has attracted combidescientific attention because of their
unique structure, and they have low molecular weggid changeable substitution reactions
happen at 3 and 5 positions [15]. The TZD moietgsgecially seen in glitazone family drugs
which include revoglitazone, netoglitazone, engbtae, rosiglitazone, lobeglitazone and
pioglitazone etc. Some of the TZD representativegslrin particular, troglitazone and
ciglitazone drugs exhibited moderate anticanceividies. 2,4-thiazolidinedione occupy
significant position in medicinal chemistry duetheir distinct and adaptable nature exhibit a
vast range of pharmacological activities includamgidiabetic, antileishmanial, antimicrobial,
antioxidant, anti-inflammatory and anticancer ag¢h6-24].

Moreover, the presencehefN-aryl acetamide derivatives containing hetero
cyclic compounds exhibit outstanding biologicaliates because these amide linkages were



discovered as a significant key feature for actiahd the presence of the amide group
improve the polarity of the compounds, which is atageous for their solubility and

prohibits amalgamation [25-27]. Some of the regbdgnthetic developed anticancer active
compounds embedded pyrazole, 2,4-thiazolidinedim& amide linkage pharmacophores

were depicted ifrigure 1.

In the view of above scryteand biological significance of above moieties we
have made an effort to synthesize excellent thetapagents with less perniciousness and
more efficiency drugs for the treatment of candérerefore, the idea is combination of these
three biological active moieties (pyrazole-4-cadiellyde, 2,4-thiazolidinedione amdaryl
acetamide derivatives) into a novel scaffold setanse a significant hybrid pharmacophore
with considerable biological activities were dentosited in Figure 2. Based on these
observations and our ongoing research and develuponegram, we synthesized a series of
novel @)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidejraethyl)-1-phenyl-H-pyrazol-3-
yl)phenoxy)N-arylacetamide derivativekla-n and these compounds were explored for their

cytotoxic activity against human breast cancer logtl (MCF-7).
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Figure 1. Structures of a few synthetic and reported cytiotactive compounds consist of
pyrazole, 2,4-thiazolidinedione and amide linkageaties.
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Figure 2. Design strategy of scaffold based on cytotoxiocvagbharmacophores.

2. Results and discussion
2.1. Chemistry

The synthetic route of target analogues)-Z-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-
ylidene)methyl)-1-phenylH-pyrazol-3-yl)phenoxyN-arylacetamide derivatives 11a-n)
were illustrated irscheme 1, scheme @dscheme 3 The key intermediate compoung) (
was synthesized in four steps as describedclreme 1,according to previous literature.
Briefly condensation of 3-hydroxy acetophenorg é&nd phenyl hydrazine2) produce
required phenyl hydrazone3)( This phenyl hydrazone underwent Vilsmeier-Haack
cyclization in the presence of DMF/PQQb afford pyarazole-4-carbaldehyde moiety (
[28-30]. Subsequently, 2,4-thiazolidinedion®) (vas reacted with benzyl bromidé) (in
DMF solvent KCO; used as a base yielded 3-benzylthiazolidine-2padli7) [31-32] that
upon condensation with pyarazole-4-carbaldehyd®lumene using a few drops of glacial
acetic acid and a catalytic amount of piperidineng&venagal condensation) provided
required intermediate compoun@).(On the other side, different substituted angirf@a-n)
were treated with bromo acetyl bromide in DCM uskigN as a base to give 2-bronb-

arylacetamides 10a-n compounds were outlined ischeme 2[33]. Thus, obtained



intermediate § was allowed to react with different synthesizedr@mo-N-arylacetamides
(10a-n) in the presence of 0O; in DMF at room temperature to furnish desired pias
(11a-n) in moderate to excellent yields were displayedcheme 3and complete physical

constants of the compounds was displayetaible 1

All the synthesized derivatives eeharacterized b{H NMR, **C NMR, IR and
ESI-MS spectra. Derivativesi{a-n were confirmed by their representative peaksHn
NMR, characteristic singlets appeared at 8.25-88634-8.23 and 7.91-7.96 ppm due to
amide proton, pyrazole proton and arylidene (=Ckjtgms. The arylidene (=CH) proton
appeared in preferably either as a singlet or pleltiat deshielded region of 7.91-7.96 ppm
as expected iZ-form, relative to the shielded proton of the Enfio(6.21-6.45 ppm) thus
confirming that all the derivatives were obtaineartigularly in Z-form and Z-isomer is
thermodynamically more stable because of intranubdedydrogen bond that can be formed
between the hydrogen bond of arylidene-H and oxygem of carbonyl group in TZD [34-
37] and O-CH and N-CH protons appeared as singlets at 5.18-5.29 and44859ppm°C
NMR spectra of derivativesl{a-n showed characteristic signals of three carboaybans
(amide carbon and two TZD rind carbonyl carbonspldiyed three singlets at 165.4-166.7
ppm region and carbons of methylene attached oxyyeh nitrogen atoms showed two
singlets at 61.9-62.4 and 44.8-45.6 ppm. Moreavés,also proved by ESI-MS spectrum of
the derivatives.

Scheme 1: Synthesis of Z)-3-benzyl-5-((3-(3-hydroxyphenyl)-1-phenyHipyrazol-4-
yl)methylene)thiazolidine-2,4-dion8)(
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Scheme 3Synthesis of novelZ)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidejraethyl)-
1-phenyl-H-pyrazol-3-yl)phenoxyN-arylacetamide derivatived 1a-n).



0 .

Rs

Reagents and comas: (f) KxCOs, DMF, rt, 5 h.

Ry

10a-n

Table 1.Physical data of the compountka-n

Yield?

SNo| R; R, Rs R4 M.F? M.Wt° M.P (°C)° (%)
11a | H H F H CaHosFN,O,S | 604.16 | 256-258C | 63%
11b | H H H H CaH26N4OsS | 586.17 | 224-226C | 72%
11c | H H Br H CasHosBrN,O,S | 664.08 | 218-220C | 68%
11d H H | OCHs H CasH2eN40sS 616.18 | 178-180C | 65%
11e | H H NO, H CasH25N506S 631.15 >300C 61%
11f H H CH; H CasHogN4O,S | 600.18 | 238-246C | 76%
11g | H | OCHs | OCHs H CaeH3oN4OsS |  646.19 >300°C 63%
11h | H CFs H H CasHosFaN,O,S | 654.15 | 186-188C | 60%
11i H H H CaHosINLOsS | 712.06 | 204-208C | 69%




11j H Cl H H Csz4H25CINAO,S | 620.13 228-230C 75%
11k H H Cl H Csz4H25CIN4O,S | 620.13 >300°C 73%
111 H CHs H H CssH28N404S 600.18 >300°C 70%
11m H H COCHs H CseH28N405S 628.18 232-234C 63%
11n H OCH; | OCH; | OCHs Ca7H32N40;S 676.20 >300°C 66%

®Molecular formula

®Molecular weight

‘Melting points in degrees centigrade

dsolated yield

2.2. Cell viability assay/cytotoxic activity

All the synthesized novelZ}-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidejraethyl)-1-
phenyl-H-pyrazol-3-yl)phenoxyN-arylacetamide derivative$la-n were investigated for
their cell viability assay or cytotoxic activity aigst human breast cancer cell line (MCF-7)
were assessed by performing standard MTT assagiarmdatin was used as a standard drug
[38-41]. The compounds were treated with MCF-7 tigk at five different concentrations
(0.625uM, 1.25uM, 2.5uM, 5uM and 10uM) and cellbity or cytotoxic activity results
was summarized ifable 2 andFigure 3. The cell viability percentage was calculated by

using the following formula:
Cell viability percentage=Absorbance of treatelisté&bsorbance of untreated cellsx100

The standard clustered colugnaph was plotted after determining the cell
viability percentage of compounds treated with MCEell line fromTable 2. The graph
between cell viability percentage of treated conmutsuon y-axis and the synthesized
compounds concentration on Xx-axis was plotted. $witching to table 3 a series of
concentrations and growth inhibition percentagespoase data were needed. For
determination of g values the x-y graph was plotted. The plot x-yhvatlinear regression

was studied from formula y= ax + b. ThensdGralues were estimated using formula



IC50=0.5-b/a and the I§ values are presented Trable 3. The standard deviation for table 2
was calculated from values of cell viability pertzge for each sample of different

concentrations for table 3 was calculated fromy W@lues.

[ (x—i)2
s = \/(():l_)i)) Where s=standard deviation; x=sample value; x=Mean of samples; n=number of

samples

The results were clearly destrated that all the synthesized compounds have
shown moderate to significant cytotoxic activitytlwiCso values ranging from 0.604uM to
6.355uM respectively. So, it was confirmed that thé novel synthesized derivatives
exhibited cytotoxic activity. Based on these resudbme of the corresponding compounds in
particular compoundL1ld exhibited remarkable cytotoxic activity comparale standard
drug and compoundkln and1lahave shown nearly equivalent values to the standarg.

Compoundd lgandllehave shown promising cytotoxic activity.

The structure activityatenship (SAR) of these compounds was studied by
changing the substituents attached to the amideyphieg system. Several final derivatives
were synthesized by placing an electron withdravanglectron donating groups. The SAR
study explains that the compounds bearing an electonating groups, particularly methoxy
substituent at the para positiofil¢l), 3,4 dimethoxy 11g and 3,4,5 trimethoxy1{n)
derivatives have shown extraordinary cytotoxic\asstiwith ICs values Table 3) 0.604uM,
1.057uM and 0.665uM respectively. When cell visgpifpercentage readings fadd, 11g
andllnwas observed iffable 2 andFigure 2 the activity of compounds on MCF-7 cell line
were active at lower concentrations compared thdrigoncentrations which explains that
the proliferation of MCF-7 cells at lower concetitwa was lower than higher concentrations.
Moreover, the compounds embedded electron withdigwgroups, especially fluoro
substituent at the para positidiilg) and nitro substituent at the para positibhg exhibited
significant cytotoxic activity with 16 values 0.802uM and 1.309uM. For fluoro substituent
at the para positionl{a, the Cell viability percentage readindsble 2 and Figure 2
decreases with increasing of concentrations whlelarky explains that the compound is
concentration dependent. By analyzing SAR datayais observed that compounds which
have methyl and chloro substituents at differergitpmn have shown lesser activity when
compared with other derivatives and remaining camps showed moderate cytotoxic

activity.

Table 2. Cell viability assay/Cytotoxic activity of noveyisthesized derivatived {a-n)



Concentians

S.No| Compound
0.625uM 1.25uM 2.5uM SuM 10uM
1 1la
84.98%+6.60| 76.62%+2.8665.47%+2.12 63.62%+2.94 60.37%+4.4
? HP 53.71%+0.48| 35.60%+7.6153.25%+0.27| 60.37%+3.46 60.21%+3.39
° He 60.52%+1.13| 63.77%+0.3158.20%+2.17 67.18%1.84| 65.63%=1.1
) H 59.59%=3.0 63%+1.48| 63.46%+1.267.18%+0.38 78.32%+5.37
° He 75.85%+0.93| 77.08%+0.3863.31%+6.54 80.49%+1.13 93.06%+6.75
° H 63.46%+1.55| 54.17%2.60 57.58%=+1.060.68%0.30| 64.08%=1.8
! Ho 55.57%+3.97| 61.60%+1.2360.68%+1.64 68.42%+1.81] 75.55%+5.0
° Hh 59.90%+1.55| 60.06%+1.4856.96%+2.86 73.06%+4.33 66.87%+1.56
° H 67.95%+2.34| 71.98%+0.5470.89%+1.02 73.39%+0.09 81.73%+3.82
0 H 80.80%+0.12 76%+2.02| 77.08%+1.585.75%+2.33 82.97%=+1.09
H LK 55.26%+2.38| 52.32%+1.0634.36%+6.96 64.39%+6.46 43.34%+2.95
e H 44.89%+0.914 48.60%=+2.57 38.39%+1.99 36.53%+2.82 45.82%+1.33
e L 39.31%+0.76| 38.85%+0.9633.12%+3.53 48.76%+3.46 45.04%=+1.79
H H 31.88%+6.75| 40.86%+2.7444.58%+1.07| 56.65%+4.31] 60.99%+6.26
15 Cisplati

n

51.45%+7.56

40.27%=2.5

6 34.30%=+0.1

28.17%+2.8

518.53%+7.16
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Figure 3. Cell viability assay of screened derivativé&4-n) measured by MTT assay

Table 3.%Csq values of the tested derivativdslé-n) against MCF-7 cell line

ICs¢ Values (LM)
S.No | Compound MCF-7
1 1lla 0.802uM+0.41
2 11b 2.661uM+0.06
3 1llc 3.646uM+0.32
4 11d 0.604uM=0.46
5 1lle 1.309uM=0.28
6 11f 6.355uM+1.01
7 11g 1.057uM=0.34
8 11h 1.842uM=+0.146
9 11i 1.711uM+0.18
10 11] 3.529uM=+0.28
11 11k 4.197uM=0.46
12 111 4.856uM+0.63
13 11lm 2.305uM+0.02
14 11n 0.665uM=+0.45
15 | Cisplatin® | 0.636.uM+0.458
Mean of 1Gg 2.411

values for

standard

deviation

8Csxo values are the concentration that cause 50% indmibadf cancer cell growth. Data
represent the mean values %, standard deviation.

bpositive control.
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Figure 4. Some of the representative derivatives with thejg /alues.

2.3 Molecular docking studies

Cisplatin an ubiquitous chemotherapeutic agenikedyl to exhibit its cytotoxic effect as by
inhibiting DNA replication a result of forming cikgtin-DNA adducts and inducing apoptosis
[42-44]. The binding mode of the newly synthesizmmmpounds with DNA has been
characterized using Glide docking in Schrodinges].[4The intercalation of DNA was
associated with the formation of intra as well atern chain cross links with nucleotides
especially DG-5, DC-6, DT-7 from A-chain and DG-IX;-16, DG-17 and DA-18 from B-
chain. All the synthesized compounds along with stendard were docked into the above
specified nucleotide active siteDB ID: 1A2E) [46]. The compounds 11a, 11b, 11c, 11f,
11i, 11j, 11k, 11l has shown single H-bond intemactvith the DG-5 of A-chain, whilé1d,
11h, 11n has shown three H-bond interactions. Among thém, highest active compound
11d has shown two hydrogen bonding interactions wi@r B of A-chain and one additional
hydrogen bond with DC-16 of B-chain, while the stard has shown two hydrogen bonding
interactions with DG- 5 of A-chain and DG-15 of Bain. The formation of hydrogen
bonding with two different chains in the DNA clearkpecifies the probability of
intercalation. The additional hydrogen bonding mhably due to the electron donating
methoxy substitution with is para directing. Theding energies of the compounds 11a,
11b, 11c, 11f, 11l and 11i are more than the stahda is probably because of electron



withdrawing substitutions. However, increase in stilbtion of electron donating groups
decreases the binding energies as shown in 1larmotecular hydrogen bond interactions
and Intramolecular hydrogen bond interactions ef rtivlecules were depicted kg 5 and
Fig 6. The binding energiedong with the dock score has been tabulatéchlie 4.

Table 4. Dock scores and binding energies for the syrtedstompoundsla-n)

S.No Compound 1Go PICso Dock scores Binding
Values@uM) (uM) energiesp\G)
1 1lla 0.802+0.41 6.095 -5.751 -24.717
2 11b 2.661+0.06 5.574 -5.297 -22.895
3 1llc 3.646+0.32 5.438 -6.585 -26.827
4 11d 0.604+0.46 6.218 -5.801 -27.72
5 1lle 1.309+0.28 5.883 -6.473 -15.713
6 11f 6.355+1.01 5.196 -6.110 -32.423
7 11g 1.057+0.34 5.975 -6.296 -15.96
8 11h 1.842+0.146 5.734 -5.865 -6.907
9 11i 1.711+0.18 5.766 -6.106 -29.573
10 11j 3.529+0.28 5.452 -5.840 -16.294
11 11k 4.197+0.46 5.377 -6.163 -30.10
12 111 4.856+0.63 5.313 -5.891 -30.131
13 11m 2.305x0.02 5.637 -5.497 -17.754
14 11n 0.665+0.45 6.177 -5.497 -6.848
15 Cisplatin 0.636+0.458 6.196 -7.008 -8.381

Note: More negative indicates higher binding eresgi

(L]

-
DC-1s
i (BeChain)

DG-15
(B=Clhuin

Fig 5. (a) Dock pose of standard drugsplatin) showing intermolecular hydrogen bond
interaction with DG-5 of A-chain and DG-15 of B-aha(b) Dock pose of highest active
compoundl11d exhibiting three intermolecular hydrogen bond nattions, two H- bond
interactions with DG-5 of A-chain and one H-bondhaDC-16 of B-chain.



Fig 6. (c) Interchain H-bond interaction with DG-5 of Aain and DG-15, DC-16 of B-chain
in 11h compound. (d)Intrachain H-bond interaction with DG-5, DC-6 A{fChain in11m.

2.4. ADME properties

Enhancement of the ADME properties of the drug mdke is often the most difficult and

challenging part of the whole drug discovery prsces medicinal chemistry. The ADME

profile also have a considerable impact on theipoi$g of success of a drug. The essential

ADME properties were calculated by using QikPropdme (2011) version 3.4 [47] and

explored for drug-likeness by utilizing Lipinski leu of five. ADME analyses about

Absorption, Distribution, Metabolism and Excretiof drug molecules. QikProp module

helps in explaining pharmacodynamics and pharmaetiks of the molecules by accessing

drug like properties. All the synthesized compoueghibit excellent percentage of human

oral absorption except compound 11le, QPPMDCK a#ingability in nm/s values appeared

as acceptable ranges, QPlogBB (blood brain bapEmeability) values occurred as

agreeable range and all remaining properties aag iacceptable range as showd @ble 5.

The ADME calculation results of all the synthesizddrivatives have drug-likeness

properties and can be additionally enhanced fdebattivity.

Table 5. Drug likeness properties (ADME) for the synthesizompounds.

S.No| Comp % of
ound | MWt | QPlogPo/w | QPlogS’ | QPPCacd | QPlogBB | QPPMDCK® | human oral
absorption’
1 11la | 604.16 7.768 -10.683 601.687 -1.386 772.013 96.26
2 11b | 586.17 7.536 -10.442 572.364 -1.545 398.775 94,512
3 11c | 664.08 8.15 -11.333 592.987 -1.359 1126.085 100




4 11d | 616.18 7.489 -10.226 598.108 -1.557 418.558 94.58
5 1le | 631.15 6.659 -10.293 57.118 -2.996 32.822 58.505
6 11f | 600.18 7.84 -10.841 642.071 -1.494 429.701 100
I 11g | 646.19 7.748 -10.157 924.426 -1.353 658.782 100
8 11h | 654.15 8.573 -11.89 522.201 -1.344 1644.623 100
9 11i | 712.06 8.088 -11.075 606.924 -1.295 1224.702 100
10 11j | 620.13 8.062 -11.169 572.036 -1.384 991.553 100
11 11k | 620.13 7.919 -10.82 611.663 -1.308 1061.074 100
12 111 | 600.18 7.92 -11.177 549.84 -1.609 393.361 96.444
13 11m | 628.18 6.848 -10.406 144.531 -2.471 93.345 79.787
14 11n | 676.20 7.764 -11.071 429.439 -1.994 300.975 80.657

Note: *foreseened octanol/water partition co-efficient pogagreeable range: 2.0-.5
Pforeseened aqueous solubility in mol/L (agreeadtge: 6.5-0.5)

“foreseened caco cell permeability in nm/s (agreeatrige: <25 is poor & >500 is excellent)
Yforeseened blood brain barrier permeability (adrEesnge: 3-1.2)

*foreseened apparent MDCK cell permeability in nfafgreeable range: <25 is poor & >500
is excellent)

'percentage of human oral absorption (agreeablerai®$% is poor & >80% is excellent)

3. Experimental
Materials and methods

All the chemicals, solvents and reagents were @as@th from Sigma Aldrich, Merk and Avra
and were used without additional purificatioH. NMR and**C NMR spectra were recorded
on Bruker Avance Il 400 MHz spectrometer using dmtethyl silane as an internal standard
and using DMSQds and CDC} as a solvents. All chemical shift values are digptl as ppm
and spin multiplicities are indicated as singl¢t @@ublet (d); doublet of doublet (dd); triplet
(t); multiplets (m); and coupling constants arewshan hertz. Thin layer chromatography
(TLC) was performed on aluminium sheets coated siltba gel 60F254 (Merk, 0.2mm) and
the spots were visualized by using UV light. Thesisectra were recorded on the Shimadzu
FTIR-8400S spectrometer. Mass spectra were recootlethe GCMS-QP-1000EX mass
spectrometer. Melting points were determined in timgl point instruments and are

uncorrected and presented in degrees centigrade.

General procedure for the synthesis of 3-(3-hydroxghenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (4)

The fundamental beginning compound 3-(3-hydroxyghehphenyl-H-pyrazole-4-

carbaldehyde 4) was prepared according to their previous appremchCondensation



between 3-Hydroxy acetophenoriy (1 mmol) and phenyl hydrazin@)((1 mmol) in the
presence of a few drops of acetic acid in meth@notiuce required Schiff bas8)( This
imine 3) underwent Vilsmeier-Haack cyclization using iaddcsolution of DMF (8 mmol)
and POd (4 mmol) stirred at room temperature for 12 h. Thmpletion of the reaction was
monitored by using TLC, the resulting mixture wasuged into ice cold water and was
neutralized using sodium bicarbonate solution dredformed precipitate was filtered under

suction pump. The resulting solid was dried andystalized from methanol.

General procedure for the synthesis ofZ4)-3-benzyl-5-((3-(3-hydroxyphenyl)-1-phenyl-
1H-pyrazol-4-yl) methylene) thiazolidine-2,4-dione (B

To a solution of 3-benzylthiazolidine-2,4-diond (1 mmol), a few drops of glacial acetic
acid and catalytic amount of piperidine in anhydrdoluene was stirred for 10 mins under
nitrogen atmosphere and to the above solution By(Bexyphenyl)-1-phenyl-Hl-pyrazole-4-
carbaldehyde 4) (1 mmol), was added and the reaction mixture wased at reflux
condition for 8 h, the completion of reaction byngsTLC, the resulting reaction mixture
was cooled to normal temperature. The resultintgt gllow coloured solid was washed with

petroleum ether and solid was collected by usisgaion pump.

(2)-3-benzyl-5-((3-(3-hydroxyphenyl)-1-phenyl-1H-pyrazol-4-yl ) methylene)thiazolidine-
2,4-dione (8)

M.F: CoeH1oN3OsS; Light yellow coloured solid; Yield: 77%; M.P: 818FC, IR (KBr
cm?): 3520, 3304, 1730, 1681, 1504 NMR (400 MHz DMSO-¢) & (ppm): 9.79 (s, 1 H,
Ar-OH), 8.77 (s, 1 H, Pyrazole-H), 8.02 @= 7.7 Hz, 2 H, Ar-H), 7.76 (s, 1H, Arylidene-
H), 7.58 (t,J = 7.8 Hz, 2 H, Ar-H), 7.43 () = 7.4 Hz, 1 H, Ar-H), 7.38 — 7.34 (m, 3 H, Ar-
H), 7.33 — 7.30 (m, 3 H, Ar-H), 7.06-7.03 (m, 2 At;H), 6.94-6.90 (m, 1 H, Ar-H), 4.83 (s,
2 H, N-CHp); *C NMR (100 MHz DMSO-g)  (ppm): 166.9, 165.2, 157.7, 153.7, 138.6,
135.5, 132.3, 130.0, 129.6, 128.6, 128.2, 127.8.612127.5, 123.8, 119.8, 119.3, 116.0,
115.3, 115.2, 44.6; MS (ESI mass) m/z [M#H}54.11.

General procedure for the synthesis of 2-bromd-phenylacetamide derivatives (10a-n)

To a solution of substituted aniline8a¢n) (1 mmol) in DCM and triethyl amine (1 mmol)
was used as a base was cooled%6°CC in ice bath was magnetically stirred for 5 mins.
Then to the above cool solution bromo acetyl brar(id mmol) was added slowly, then the

reaction mixture was stirred for 30 mins, the caogtiph of the reaction was checked by TLC.



The resulting mixture was diluted with ice cold emtnd was extracted with dichloro
methane. The combined organic layer was dried sedium sulphate and the solvent was

removed under reduced pressure to afford requcethmide derivativedQa-n).

General procedure for the synthesis of 4)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-
ylidene) methyl)-1-phenyl-H-pyrazol-3-yl) phenoxy)N-phenyl acetamide derivatives
(11a-n)

To a mixture of Z)-3-benzyl-5-((3-(3-hydroxyphenyl)-1-phenyHipyrazol-4-yl) methylene)
thiazolidine-2,4-dione 8 (1 mmol) and anhydrous ;,KO; (2 mmol) in DMF was
magnetically stirred at room temperature underalinosphere for 12 mins. To the above
solution substituted 2-bromig-phenylacetamide derivativedQa-n) (1 mmol) were added
and stirred for 5 h. After completion of the reanti(TLC analyses), the resulting reaction
mixture was diluted with ice cold water and wasrastied with ethyl acetate, the combined
organic layer was washed with brine solution, doe@r sodium sulphate the solvent was
removed using reduced vacuum. The crude was paitifgecolumn chromatography on silica
mesh eluting with petroleum ether and ethyl acetesolvents to produce required

compoundsila-n).

(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-fluorophenyl)acetamidell(a)

M.F: CasHosFN4O4S; Light yellow coloured solid; yield: 63%; M.P: @258C; IR (KBr cm

1: 3539, 3375, 1737, 1676, 1602, 1533;:NMR (400 MHz, CDCY) & (ppm): 8.32 (s, 1H,
Amide-NH), 8.17 (dJ = 11.0 Hz, 1H, Pyrazole-H), 7.92 (s, 1H, Arylidgne.79 (d,J = 7.8
Hz, 2H, Ar-H), 7.58 (ddJ = 8.7, 4.8 Hz, 2H, Ar-H), 7.53 — 7.49 (m, 2H, A);H.44 (d,J =
6.6 Hz, 3H, Ar-H), 7.33 (s, 6H, Ar-H), 7.09 — 7.08, 3H, Ar-H), 4.89 (s, 2H, O-C}j, 4.69

(s, 2H, N-CH); *C NMR (100 MHz, CDGJ) & (ppm): 166.6, 166.0, 165.7, 160.9, 158.5,
157.2, 154.0, 139.0, 135.1, 133.3, 130.5, 129.8.92128.7, 128.3, 127.9, 127.4, 124.5,
123.2, 122.1, 122.1, 120.1, 119.7, 116.2, 115.8,611115.4, 115.2, 67.5, 45.4; MS (ESI
mass) m/z [M+H]: 605.

(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-phenylacetamidell(b)

M.F: CasH2eN4O4S; Light yellow coloured solid; yield: 72%; M.P: 2226C; IR (KBr cm
1): 3375, 3061, 2920, 1735, 1678, 1584;NMR (400 MHz, CDCJ) & (ppm): 8.32 (s, 1H,



Amide-NH), 8.18 (s, 1H, Pyrazole-H), 7.93 (s, 1HylWdene-H), 7.79 (dJ = 7.5 Hz, 2H,
Ar-H), 7.63 — 7.60 (m, 2H, Ar-H), 7.52 (dd= 12.9, 4.6 Hz, 3H, Ar-H), 7.46 — 7.43 (m, 3H,
Ar-H), 7.36 — 7.31 (m, 7H, Ar-H), 7.18 — 7.14 (nH,1Ar-H), 7.09 (dd,J = 8.2, 2.5 Hz, 1H,
Ar-H), 4.89 (s, 2H, O-Ch), 4.70 (s, 2H, N-Ch); **C NMR (100MHz, CDGJ) § (ppm):
166.6, 166.0, 165.6, 157.3, 154.0, 139.0, 136.5,113133.3, 130.5, 130.2, 129.7, 129.1,
128.9, 128.7, 128.3, 127.9, 127.7, 127.4, 127.3,92124.5, 123.1, 121.1, 120.2, 120.1,
119.7, 119.6, 116.2, 115.4, 115.2, 67.6, 45.4; BSI (nass) m/z [M+H} 587.

(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-bromophenyl)acetamide(11c)

M.F: CasH2sBrN4O,S; Light yellow coloured solid; yield: 68%:; M.P: 2220C; IR (KBr
cm?): 3066, 2922, 1735, 1681, 1606, 1539; NMR (400 MHz, CDCJ) & (ppm): 8.35 (s,
1H, Amide-NH), 8.17 (s, 1H, Pyrazole), 7.91 (s, Bdylidene), 7.78 (ddJ = 8.5, 1.0 Hz,
2H, Ar-H), 7.52 (ddd,) = 11.4, 7.2, 2.9 Hz, 5H, Ar-H), 7.47 (s, 1H, Ar;H)46 — 7.44 (m,
2H, Ar-H), 7.42 — 7.35 (m, 2H, Ar-H), 7.35 — 7.38,(5H, Ar-H), 7.09 — 7.05 (m, 1H, Ar-H),
4.88 (d,J = 3.5 Hz, 2H, O-Ch), 4.67 (s, 2H, N-Ch); *C NMR (100MHz, DMSO-g) &
(ppm): 166.9, 166.5, 165.1, 158.0, 157.7, 153.8.6,3138.6, 137.7, 135.4, 132.5, 132.3,
131.5, 130.1, 130.0, 129.5, 128.6, 128.3, 127.8.612123.7, 121.6, 120.1, 119.8, 119.3,
115.4, 115.0, 67.1, 44.6; MS (ESI mass) m/z [M*8p5.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-methoxyphenyl)acetamide(11d)

M.F: CasH2gN4OsS; Light yellow coloured solid; yield: 65%; M.P: 828F°C; IR (KBr cm

1: 3304, 2920, 1737, 1683, 1610, 1534;NMR (400 MHz, CDCY) & (ppm): 8.24 (s, 1H,
Amide-NH), 8.18 (s, 1H, Pyrazole-H), 7.92 (s, 1HyWdene-H), 7.79 (dJ = 7.7 Hz, 2H,
Ar-H), 7.56 — 7.49 (m, 5H, Ar-H), 7.42 (dd=12.8, 7.0 Hz, 3H, Ar-H), 7.35 — 7.30 (m, 5H,
Ar-H), 7.08 (dd,J = 8.2, 2.2 Hz, 1H, Ar-H), 6.89 (d,= 8.9 Hz, 2H, Ar-H), 4.89 (s, 2H, O-
CH,), 4.68 (s, 2H, N-Ch), 3.80 (s, 3H, Methoxy-H):*C NMR (1L00MHz, CDCJ) & (ppm):
166.6, 165.8, 165.6, 157.4, 156.8, 139.1, 135.8,313130.4, 129.8, 129.7, 128.9, 128.7,
128.3, 127.8, 127.4, 127.3, 124.5, 123.1, 122.0.112119.7, 116.2, 115.4, 115.2, 114.2,
67.6, 55.4, 45.4; MS (ESI mass) m/z [M¥Hp17.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl )-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-nitrophenyl)acetamide(11e)

M.F: CssHosNsO6S; Light yellow coloured solid; yield: 61%; M.P: 6@C; IR (KBr cm):
3383, 3240, 1732, 1678, 1600, 1494 NMR (400 MHz, CDCY) & (ppm): 8.63 (s, 1H,



Amide-NH), 8.26 (d,J = 2.0 Hz, 1H, Ar-H), 8.25 — 8.23 (m, 1H, Ar-H),18. (s, 1H,
Pyrazole-H), 7.91 (s, 1H, Arylidene-H), 7.86 — 7(&2 2H, Ar-H), 7.79 (ddJ = 7.5, 1.3 Hz,
2H, Ar-H), 7.55 — 7.51 (m, 2H, Ar-H), 7.44 (ddl= 10.3, 3.9 Hz, 3H, Ar-H), 7.33 (dd,=
8.9, 4.3 Hz, 6H, Ar-H), 7.09 (dd,= 7.9, 2.1 Hz, 1H, Ar-H), 4.89 (d,= 2.7 Hz, 2H, O-Ch),
4.73 (s, 2H, N-Ch); *C NMR (100 MHz, DMSO-g) & (ppm): 167.4, 166.9, 165.2, 158.0,
157.7, 153.7, 144.5, 142.4, 138.6, 135.5, 132.2.313130.1, 130.0, 129.6, 128.6, 128.3,
128.2, 127.8, 127.6, 127.5, 127.5, 124.9, 123.8,7.2120.1, 119.8, 119.4, 119.3, 115.2,
67.1, 44.6; MS (ESI mass) m/z [M+HB32.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(p-tolyl)acetamide(11f)

M.F: CssH2aN4O4S; Light yellow coloured solid; yield: 76%; M.P: 224FC; IR (KBr cm

1: 3522, 3300, 1732, 1676, 1600, 1534; NMR (400 MHz, CDCJ) & (ppm): 8.27 (s, 1H,
Amide-NH), 8.18 (s, 1H, Pyrazole-H), 7.92 (s, 1HyWdene-H), 7.79 (dJ = 7.5 Hz, 2H,
Ar-H), 7.52 — 7.47 (m, 4H, Ar-H), 7.44 (dd,= 8.7, 2.2 Hz, 3H, Ar-H), 7.36 — 7.30 (m, 6H,
Ar-H), 7.16 (d,J = 8.3 Hz, 2H, Ar-H), 7.09 (dd] = 8.1, 2.2 Hz, 1H, Ar-H), 4.89 (d,= 2.7
Hz, 2H, O-CH), 4.68 (s, 2H, N-Ch), 2.33 (s, 3H, Tolyl-H)**C NMR (100 MHz, CDG)) &
(ppm): 166.6, 165.8, 165.6, 157.4, 139.1, 135.14.64,3134.2, 133.3, 130.4, 129.7, 129.6,
129.5, 128.9, 128.7, 128.3, 127.8, 127.4, 124.8.112120.3, 120.1, 119.7, 119.6, 116.2,
115.4, 115.2, 67.6, 45.4, 20.9; MS (ESI mass) tzH]": 601.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(3,4-dimethoxyphenyl)acetamide(11g)

M.F: CsgH3oN4O6S; Light yellow coloured solid; yield: 63%; M.P: 6@C; IR (KBr cm):
3385, 1734, 1683, 1602, 151H NMR (400 MHz, CDCY) & (ppm): 8.24 (s, 1H, Amide-
NH), 8.18 (s, 1H, Pyrazole-H), 7.92 (s, 1H, ArylaeH), 7.81 — 7.76 (m, 2H, Ar-H), 7.55 —
7.48 (m, 3H, Ar-H), 7.46 — 7.39 (m, 3H, Ar-H), 7.8&d,J = 8.7, 7.9, 3.5 Hz, 6H, Ar-H),
7.06 (dddJ = 23.8, 8.4, 2.3 Hz, 2H, Ar-H), 6.84 (d= 8.7 Hz, 1H, Ar-H), 4.89 (s, 2H, O-
CH,), 4.68 (s, 2H, N-Ch), 3.90 (s, 3H, Methoxy-H), 3.87 (s, 3H, Methoxy:FjC NMR
(100 MHz, CDC}) & (ppm): 166.6, 165.7, 165.6, 157.4, 154.0, 14948.3, 139.1, 135.1,
133.3, 130.4, 130.3, 129.7, 129.5, 128.9, 128.8.312127.9, 127.4, 124.5, 123.1, 120.1,
119.7, 116.2, 115.5, 115.2, 112.4, 111.3, 105.16,666.1, 56.0, 45.MS (ESI mass) m/z
[M+H]*: 647.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-(trifluoromethyl)phenyl)acetamide(11h)



M.F: CasHasFaN4O4S; Light yellow coloured solid; yield: 60%; M.P: 6888C; IR (KBr
cm?): 3369, 3240, 1737, 1681, 1604 NMR (400 MHz, CDCJ) & (ppm): 8.47 (s, 1H,
Amide-NH), 8.18 (dJ) = 6.9 Hz, 1H, Pyrazole-H), 7.95 — 7.91 (m, 2H,H#}-7.86 (dJ = 8.1
Hz, 1H, Ar-H), 7.79 (dJ = 7.6 Hz, 2H, Ar-H), 7.56 — 7.49 (m, 4H, Ar-H)43.(t,J = 7.5 Hz,
4H, Ar-H), 7.36 — 7.31 (m, 5H, Ar-H), 7.10 (ddi= 8.2, 2.2 Hz, 1H, Ar-H), 4.90 (s, 2H, O-
CHy), 4.71 (s, 2H, N-Ch); **C NMR (100 MHz, CDG)) 5 (ppm): 166.6, 166.2, 165.7, 157.1,
156.2, 154.0, 139.0, 137.3, 135.1, 133.4, 131.8.513129.7, 129.6, 128.9, 128.7, 128.3,
127.9, 127.4, 124.5, 123.3, 123.2, 120.1, 119.6,811116.8, 116.2, 115.4, 115.2, 67.5, 45.4;
MS (ESI mass) m/z [M+H] 655.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-iodophenyl)acetamide(11i)

M.F: CasH2sIN4O,S; Light yellow coloured solid; yield: 69%; M.P: 2206'C; IR (KBr cmi

1: 3388, 3240, 1730, 1683, 1670, 1524;NMR (400 MHz, CDCY) & (ppm): 8.32 (s, 1H,
Amide-NH), 8.17 (s, 1H, Pyrazole-H), 7.91 (s, 1HyWdene-H), 7.80 — 7.76 (m, 2H, Ar-H),
7.68 — 7.64 (m, 2H, Ar-H), 7.55 — 7.48 (m, 3H, A);H.45 — 7.40 (m, 5H, Ar-H), 7.33 (4,

= 6.8, 3.4 Hz, 5H, Ar-H), 7.07 (dd,= 8.0, 2.1 Hz, 1H, Ar-H), 4.88 (d,= 5.7 Hz, 2H, O-
CHy), 4.67 (s, 2H, N-Ch); **C NMR (100 MHz, CDG)) 5 (ppm): 166.6, 166.0, 165.6, 157.2,
154.0, 139.1, 138.0, 136.6, 135.1, 133.3, 130.8,712129.6, 128.9, 128.8, 128.3, 127.9,
127.4, 124.5, 123.2, 122.0, 120.2, 119.7, 119.6,2011115.4, 115.2, 88.2, 67.6, 45.4; MS
(ESI mass) m/z [M+H} 713.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(3-chlorophenyl)acetamide(11))

M.F: CssH2sCIN4O4S; Light yellow coloured solid; yield: 75%; M.P: @23dC; IR (KBr
Cm'l): 3381, 3294, 1734, 1685, 159H NMR (400 MHz, CDC)) 6 (ppm): 8.34 (s, 1H,
Amide-NH), 8.18 (s, 1H, Pyrazole-H), 7.92 (s, 1HylWdene-H), 7.77 (dtJ = 3.7, 1.5 Hz,
3H, Ar-H), 7.52 (ddJ = 16.8, 8.4 Hz, 4H, Ar-H), 7.46 — 7.40 (m, 3H, W); 7.35 — 7.27 (m,
6H, Ar-H), 7.16 — 7.12 (m, 1H, Ar-H), 7.08 (ddi= 8.1, 2.1 Hz, 1H, Ar-H), 4.89 (d,= 4.2
Hz, 2H, O-CH), 4.69 (s, 2H, N-Ch); **C NMR (100 MHz, CDGJ) & (ppm): 166.6, 166.0,
165.6, 157.2, 154.0, 139.1, 137.9, 135.1, 134.3.313130.5, 130.1, 129.7, 128.9, 128.7,
128.3, 127.9, 127.4, 124.9, 124.5, 123.2, 120.9.112119.7, 118.1, 116.2, 115.4, 115.2,
67.6, 45.4; MS (ESI mass) m/z [M+Hp21.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(4-chlorophenyl)acetamide(11Kk)



M.F: Ca4H2sCIN4O,4S; Light yellow coloured solid; yield: 73%; M.P: 6@C; IR (KBr cm):
3369, 2918, 1735, 1674, 153H NMR (400 MHz, CDCJ) 5 (ppm): 8.33 (s, 1H, Amide-
NH), 8.18 (s, 1H, Pyrazole-H), 7.92 (s, 1H, AryldeH), 7.78 (dJ = 7.6 Hz, 2H, Ar-H),
7.58 (d,J = 8.8 Hz, 2H, Ar-H), 7.55 — 7.48 (m, 3H, Ar-H)46.— 7.41 (m, 3H, Ar-H), 7.32
(dt,J = 8.0, 3.3 Hz, 7H, Ar-H), 7.08 (dd,= 8.3, 2.0 Hz, 1H, Ar-H), 4.89 (s, 2H, O-gH
4.70 (s, 2H, N-CH); *C NMR (101 MHz, CDGJ) & (ppm): 166.6, 166.0, 165.6, 157.2,
139.1, 135.4, 135.1, 133.3, 130.5, 129.9, 129.9.612129.1, 128.9, 128.7, 128.3, 127.9,
127.4, 124.5, 123.2, 121.4, 120.2, 119.7, 119.6,21115.4, 115.2, 67.6, 45.4; MS (ESI
mass) m/z [M+H]: 621.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(m-tolyl)acetamide(11l)

M.F: CasHogN4O4S; Light yellow coloured solid; yield: 70%; M.P: 6@C; IR (KBr cmi):
3066, 2922, 1735, 1681, 160%f NMR (400 MHz, CDCJ) 5 (ppm): 8.27 (s, 1H, Amide-
NH), 8.18 (s, 1H, Pyrazole-H), 7.93 (s, 1H, ArylgeH), 7.79 (dJ = 7.7 Hz, 2H, Ar-H),
7.53 (t,J = 7.9 Hz, 2H, Ar-H), 7.47 — 7.38 (m, 6H, Ar-H)38.— 7.29 (m, 5H, Ar-H), 7.23 (d,
J=7.8 Hz, 1H, Ar-H), 7.09 (dd] = 8.2, 2.4 Hz, 1H, Ar-H), 6.98 (d,= 7.6 Hz, 1H, Ar-H),
4.89 (s, 2H, O-Ch), 4.68 (s, 2H, N-Ch), 2.36 (s, 3H, Tolyl-H);"*C NMR (100 MHz,
CDCl3) 6 (ppm): 166.6, 165.9, 165.6, 157.3, 154.0, 1393D,0, 136.7, 135.1, 133.3, 130.4,
129.7, 128.9, 128.7, 128.3, 127.8, 127.4, 125.4.5,2123.1, 120.8, 120.1, 119.7, 117.3,
116.2, 115.4, 115.2, 67.7, 45.4, 21.4; MS (ESI tnags [M+H]": 601.

(Z2)-N-(4-acetyl phenyl)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl )-1-phenyl -
1H-pyrazol-3-yl)phenoxy)acetamide(11m)

M.F: CsgH2aN4OsS; Light yellow coloured solid; yield: 63%; M.P: 2234C; IR (KBr cm

1: 3240, 3055, 1737, 1681, 160# NMR (400 MHz, CDCJ) & (ppm): 8.51 (s, 1H, Amide-
NH), 8.18 (s, 1H, Pyrazole-H), 7.98 (@ = 8.6 Hz, 2H, Ar-H), 7.92 (s, 1H, Arylidene-H),
7.81—-7.72 (m, 4H, Ar-H), 7.52 (dd= 15.4, 7.5 Hz, 3H, Ar-H), 7.47 — 7.39 (m, 3H, A);
7.37 = 7.29 (m, 5H, Ar-H), 7.10 (dd= 8.0, 2.6 Hz, 1H, Ar-H), 4.90 (s, 2H, O-QH4.71 (s,
2H, N-CH), 2.59 (s, 3H, Acetyl-H)*C NMR (100 MHz, CDGJ) § (ppm): 191.3, 166.6,
165.9, 165.3, 157.3, 154.1, 139.1, 137.2, 135.2,713133.3, 132.9, 129.7, 129.1, 128.6,
127.9, 127.3, 124.6, 123.3, 120.4, 119.9, 119.8,601116.5, 115.4, 115.1, 67.4, 45.4, 23.3;
MS (ESI mass) m/z [M+H] 629.
(2)-2-(3-(4-((3-benzyl-2,4-dioxothiazolidin-5-ylidene)methyl)-1-phenyl-1H-pyrazol -3-
yl)phenoxy)-N-(3,4,5-trimethoxyphenyl)acetamide(11n)



M.F: Cs7H32N4O;S; Light yellow coloured solid; yield: 66%; M.P: 6&C; IR (KBr cm):
3383, 3240, 1735, 1683, 159H NMR (400 MHz, CDCJ) 5 (ppm): 8.27 (s, 1H, Amide-
NH), 8.17 (s, 1H, Pyrazole-H), 7.92 @= 7.0 Hz, 1H, Ar-H), 7.78 (d] = 7.7 Hz, 2H, Ar-
H), 7.57 — 7.37 (m, 7H, Ar-H), 7.32 (dd#i= 22.3, 13.9, 8.5 Hz, 6H, Ar-H), 7.09 (dbi= 8.2,
2.3 Hz, 1H, Ar-H), 4.88 (s, 2H, O-GH 4.67 (s, 2H, N-Ch), 3.87 (s, 6H, Methoxy-H), 3.83
(s, 3H, Methoxy-H);"*C NMR (100 MHz, CDG) & (ppm): 166.5, 165.9, 165.6, 157.3,
154.0, 153.4, 139.1, 135.2, 135.1, 133.3, 132.9.413129.7, 128.8, 128.7, 128.3, 127.9,
127.4, 124.4, 123.2, 120.2, 119.7, 116.2, 115.6,11197.9, 67.7, 60.9, 56.2, 45.4; MS (ESI
mass) m/z [M+H]: 677.

3.1. Cell Viability assay and cytotoxic activity ofsynthesized compounds towards breast

cancer cell line (MCF-7)
Materials and method:

MTT (3-(4, 5-dimethyl thiazol-2yl)-2, 5-di phenyktrazolium bromide) assay were carried
out as a standard assay for determining in-vittotoxicity assay of the MCF-7 tumor cell
line subjected to synthesized compounds. Undeilesteonditions, the MCF-7 tumor cells
were seeded in 96 well micro assay, culture plagedensity of 3x10cells per well in 200ul
in Dulbecco’s modified eagles medium (DMEM) (Gibsd,USA)supplemented with 10%
Fetal bovine serum (FBS)( Bio cell, CA,USA)and 1xntikiotic- anti-mycotic
solution(contains Penicillin, Streptomycin, Amphita-D) and were grown exponentially
for 24hrs in a humidified 5% CQOincubator at 37C to test the growth inhibition of
synthesized compounds. The 10mM stocks were preépaiteally by diluting the synthesized
compounds and standard Cisplatin in DMSO. The wffeconcentrations of 25uM, 50uM,
100uM, 200uM, 500uM were prepared from 10mM statikged in DMSO. After seeding
of cells for 24hrs in 96well plate, 5ul of givennglyesized compounds and standard cisplatin
of respective concentrations 25uM, 50uM, 100uM, 20@uM, 500uM were added to each
well in duplicates having MCF 7 cells to reach timal concentration of 0.625uM, 1.25uM,
2.5uM, 5uM and 10uM respectively. The culture medi(DMEM) was added to wells
containing only MCF 7 cells for Control and alsdtere medium (DMEM) was added to
each well without cells for blank prepared in doates. After treatment the plates were
incubated in humidified 5% COincubator for 24hrs at 8. Upon completion of 24hrs,
20uL stock MTT dye solution (5mg/ml) was added &mtewell and incubated at %7 in
humidified 5% CQ incubator for 4hrs. After incubation of 4hrs, ai Mdye solution was
aspirated and 100ul of DMSO was added to solubiiee MTT formazan crystals. This



formazan is directly proportional to the numbew@ble cells and inversely proportional to
the degree of cytotoxicity. After 1 hr the absortaonf each well at 490nm was measured on
microplate spectrophotometer.siGralues were calculated by plotting the graph betwihe
concentration of synthesized compounds at which 50%ells remain viable to the control
on x-axis (0.625uM, 1.25uM, 2.5uM, 5uM and 10uMJl aercentage of cell viability on y-

axis. The cell viability percentage can be caladdtom the following formula:
Cell viability percentage = Absorbance of treatellisc/ Absorbance of untreated cells x 100
4. Conclusion

In conclusion, we have developed and synthesizeerias of novel4)-2-(3-(4-((3-benzyl-
2,4-dioxothiazolidin-5-ylidene) methyl)-1-phenyHipyrazol-3-yl) phenoxyN-
arylacetamide derivativesdl1a-n) and evaluated for their cytotoxic activity. Ahé novel
synthesized compounds were confirmed'ByNMR, *C NMR, IR and MS spectra. The
biological assay results demonstrate that all #evdtives exhibit moderate to remarkable
cytotoxic activity. However, some of the derivasweonsist of electron donating groups have
display extensive cytotoxic activity. Among all tlsynthesized compounds, particularly
compoundsl1ld and11n has shown promising cytotoxic activity withsg@3values 0.604puM
and 0.665uM compared to standard drug cisplatiticBiably compound&la 1leandllg
also have shown significant cytotoxic activity. Bypse examination of these results proves
that all the synthesized derivatives have potentigiotoxic efficiency and could be
recognized as significant moieties for the discgvand development of novel therapeutic

cytotoxic drugs.
5. Supplementary

'H NMR, *C NMR, IR and ESI-MS spectra of all the novel swsized compounds were

provided in supplementary.
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Highlights of manuscript are:

» The newly synthesized compounds were screenedhér ¢ytotoxic activity against
human breast cancer cell line (MCF-7) at differeoncentrations of 0.6/,
1.25.M, 2.5uM, 5uM and 1Q@M respectively.

» Among the series, compourddd and11n have shown promising cytotoxic activity
with 1Cso values 0.604puM and 0.665uM compared to standaud displatin and
compounddla, 11e and11g also have shown considerable cytotoxic activity.

» In-Slico molecular docking studies were performed usingr&@thger software.
(PDB ID: 1A2E) compoundslld, 11h and 11n have shown three H-bond

interactions, while the standard cisplatin has shomo H-bond interactions.
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