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Abstract

Microwave induced synthesis has various advastayer conventional synthesis,
such as highly accelerated reaction rate , reasormter yields, simple open systems, no
solvent or very less amount of solvents required, fesendly method, clean heating system
and control on reaction parameters .In the presewk novel Schiff's bases containing
thiadiazole scaffold and benzamide group, throygr@priate pharmacophore were designed
and synthesized , because of the important bickbgicoperties associated with these three
moieties/groups. The coupling of these importanteties was achieved under microwave
irradiation. A facile, solvent-free synthesis ofsaries of N-((5-(substituted methylene
amino)-1,3,4-thiadiazol-2-yl)methyl)benzamide wasried out under microwave-irradiation
Solvent free synthesis of novel Schiff bases waseaed by cyclo-addition of various
aromatic aldehydes (0.01 mol) and N-((5-amino-Z%iBiddiazol-2-yl)methyl)benzamide
(0.01 mol)in presence of catalytic amount of glhatetic acid under microwave irradiation.
The same compounds were also synthesized usingbornal approach. The conventional
method required 15-18 hrs, while microwave irradraimethod required only 15-20 minutes
and gave better yields. Total 12 final compoundsewsynthesized as per the scheme
reported. Structures of synthesized compounds werdirmed by IR, NMR, and Mass
spectral study. All the designed hybrids were eat&d for theinn vitro anticancer activity
against a panel of four human cancer cell lines 8K-MEL-2(melanoma), HL-60
(leukemia), HelLa (cervical) and MCF-7(breast) usMd@T assays method. Most of the
synthesized compounds exhibited promising anticaacévity with the some compounds
having Gk values similar to that of the Adriamycin. The caapds7k, 71, 7b, and7awere
found to be the most promising in this study. A pomational study of synthesized
compounds/(a—l) was performed for prediction of ADMET. The absapt distribution,
metabolism, excretion and Toxicity (ADMET) propesdiof all compounds were predicted
using Qikprop v3.5 (Schrddinger LLC).

Keywords: Micro-wave assisted synthesis, Schiff's basesdiduales, MTT assayn-vitro
anti-cancer activity



1. INTRODUCTION

Cancer is a disease in which cells grow and praliéein an uncontrolled manner. Cancer
disease evokes a high level of mortality regardtdsgcent advances in the development of
clinically authorized anticancer agents [1]. Mamagat of cancer still represents a major
challenge in medicine despite of significant pregreachieved in anticancer therapy.
Therefore, many scientists are intensively engagethe development of new anticancer
active agents that reveal a selective cytotoxifotycancer cells over normal cells which is
undoubtedly needed to treat the severe cancerseisaare efficiently and is also less toxic,
since many of the marketed anticancer drugs are toxature [2-4].

The class of organic compounds containing the a#tanee (—HC=N-) group in their
structure is called imine compounds or the moleadetaining carbon nitrogen (HC=N)
double bond is called as imine or alternativelychifs base. Schiff bases, derived mostly
from variety of heterocyclic rings, were reported possess a broad spectrum of
pharmacological activities with a wide variety oblogical properties, development of a new
chemotherapeutic Schiff bases is now attractingattention of medicinal chemist. They are

known to exhibit a variety of potent activities.

Heterocyclic nucleus 1,3,4-thiadiazole constitidesimportant class of compounds for
new drug development because of its interestinpical properties such as anticancer [5],
antibacterial [6] and antifungal activity [7]. Espaly, the structure of “N-C-S” in 1,3,4-
thiadiazole derivatives can work as the active @erdhelate certain metal ions in vivo, and
show good tissue permeability.. The synthesis ofehathiadiazole derivatives and
investigation of their chemical and biological belba have gained more importance in

recent decades [8-11].

In the present work we planned to develop Schiféises containing thiadiazole ring and
benzamide group, because of the important biolbgicaperties associated with these
groups. The coupling of these important moieties aehieved under microwave irradiation.
Microwave induced synthesis has various advantages conventional synthesis, such as
highly accelerated reaction rate , reasonable gogds, simple open systems, no solvent or
very less amount of solvents required, eco friemdéthod, clean heating system and control
on reaction parameters [12].



All the designed hybrids were evaluated for thaiwvitro anticancer activity against a
panel of three human cancer cell lines viz SK-MEm&lanoma), HL-60 (leukemia).
Molecular docking study has also been performedsupport the effective binding of
compound at the active site of the enzyme. Mosthef synthesized compounds exhibited
promising anticancer activity with the some compisihaving Gy values similar to that of
the Adriamycin. The compound¥, 71, 7b, and7a were found to be the most promising in
this study.

2. RESULTS AND DISCUSSION

2.1. Chemistry

Herein we report the synthesis of noie((5-(substituted Methylene Amino)- 1,3,4-
thiadiazol-2-yl)methyl) Benzamide Derivatives usimgcrowave as shown in schemel. The
physical characterization data of the synthesizedpounds/ (a-l) are as shown in Table 1
All the synthesized compounds were characterized ‘HyNMR, °*C-NMR, mass

spectroscopy and IR.
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Scheme 1Synthesis of N-((5-(substituted Methylene Aming3;4-thiadiazol-2-yl)methyl)

Benzamide Derivativeg(a-l).



Table 1Physical characterization of the synthesized comgsi (a-)

Entry Ar Molecular Molecular | % Melting Ry
formula weight. | Yield | point(°C) | value
7a C|\©\ C17H13C|N4OS 356.83 95 124-128 0.44
7b CI\Q\ Ci7H1.CLN,OS| 39127 92 112-114 0.56
cl

7c HO\@\ C17/H14aN4O,S 338.38 94 112-114 0.59

7d ©/\OH C17H14N4O,S 338.38 94 106-108 0.438

e HO C1gH16N4O3S 368.41 92 122-126 0.66
\O@\

7f HO]@\ C19H18N4O3S 382.44 92 130-132 0.4%

/\O

79 /O\©\ C18H16N4OS 352.41 95 112-118 0.57

7h Y C19H18N4O3S 382.44 88 114-118 0.64
\Ojg\

7i ~o CooH20N4O4S 412.26 86 138-140 0.48
“X
o

7j 0 Ol | CogH20N4O4S 412.26 88 134-138 0.70

X
7k 74 @ Ci5H12N4OS 312.35 85 124-126 0.5%
=
71 S Ci5H1oN,OS 328.41 84 136-138 0.42
Py

2.2.1n Vitro Anticancer Activity

The synthesized compound&{l) were evaluated for their anticancer activity agai
MCF-7 (Human breast cancer cell line), HeLa (Humarvical cancer cell line), SKMEL-2
(Human Melanoma cancer cell line) and HL-60 (Hunhaakemia cancer cell line) cancer



cell lines as shown in Table 2. ThesgValues (concentration required to Growth inhilmitio
of 50%) for the synthesized compounds were detexthimsing MTT assays method. The
anticancer evaluation results ands@Values were listed in Table 2 and the well-known
anticancer drug Adriamycin was used as positivérotn

The results indicated that the compounds, 71, 7a and 7b exhibited significant
cancer cell growth inhibition compared to referestandard Adriamycin against MCF-7,
HelLa, SKMEL-2 and HL-60 cancer cell lines. From #n&icancer activity results, it was
observed that compouritk, which has furan ring was found to have the hig&s, values
of 11.7pg/ml, 23.8pug/ml, 19.6pug/ml and 35.5ug/mINMCF-7, HeLa, SKMEL-2 and HL-60
cancer cell lines respectively. Compoufidvhich has thiophene ring was found to have the
good Gp values of 19.0pug/ml, 28.8ug/ml, 22.0ug/ml and gg/nl for MCF-7, Hela,
SKMEL-2 and HL-60 cancer cell lines respectivelyonipound 7a containing 4-
Chlorophenyl substituent (MCF-7 £122.9ug/ml, HeLa Gb 32.8ug/ml, SKMEL-2 G
21.9ug/ml and HL-60 G§ 21.7ug/ml) and compoundb 2,4 dichlorophenyl substituent
(MCF-7 Gkg 28.7ug/ml, HeLa Gb 39.0ug/ml, SKMEL-2 GJy 22.9ug/ml and HL-60 Gj
28.2ug/ml) were found to have good anticancer ggtiv

Structural activity relationship (SAR) studies fbese compounds demonstrated that
electron withdrawing groups such as chlova,(7b exhibited good activity compared to
electron donating, polar groups. Compouf@with 4-hydroxyphenyl substituent (MCF-7
Glsp 32.4 pg/ml, HeLa Gb 41.1pg/ml, SKMEL-2 Gy 27.5pug/ml and HL-60 G
33.3ug/ml) was found to be more active than comgaiawith 4-hydroxy-3-methoxyphenyl
substituent (MCF-7 G} 35.2pug/ml, HeLa G 46.8 pg/ml, SKMEL-2 Gl 28.1ug/ml and
HL-60 Glsp 39.6pug/ml) and compoun&f with 4-hydroxy-3-ethoxyphenyl substituent (MCF-
7 Gl 38.4pug/ml, HeLa Gb 49.2ug/ml, SKMEL-2 GJy 30.0pug/ml and HL-60 G§
37.5ug/ml). Replacement of the phenyl group ingaieent compound by furan ring Tk and
thiophene ring irYl has shown significant increase in anticancer égtin comparison to the
standard drug Adriamycin. From SAR it can be comi®d that compounds containing
electron donating, polar groups such7as 7d, 7e, 7f, 7g, 7h, 7and 7] are less active in
comparison to electron withdrawing groups such7asand 7b. It is also clear that the
replacement of the phenyl ring with the furan r{@g§) and thiophene ring7() significantly

increased the anticancer activity.



Compoundrk and71 have shown significantly good anticancer actiuitgomparison
of standard anticancer drug Adriamycin against MCHelLa, SKMEL-2 and HL-60 cancer
cell lines and can be developed as anticancer sgettie future.

Table 2.In-vitro anticancer activity of synthesized compouida-I).

Compound Glse pg/mi

MCF-7 | HeLa | SKMEL-2 |HL-60

7a 22.9 32.8 21.9 21.7
7b 28.7 39.0 22.9 28.2
7c 32.4 41.1 27.5 33.3
7d 36.7 52.4 34.0 40.2
7e 35.2 46.8 28.1 39.6
7f 38.4 49.2 30.0 37.5
79 41.0 66.1 46.4 42.4
7h 46.2 71.7 49.1 48.2
7i 49.0 78.0 52.6 45.8
7j 514 78.8 55.7 49.9
7k 11.7 23.8 19.6 35.5
7l 19.0 28.8 22.0 29.9
ADR <10 <10 <10 <10

2.4.1n Silico ADMET Prediction

The prediction of the ADMET parameters prior to terimental studies is one of
the most important aspects of drug discovery angeldpment of the drug molecule.
ADMET studies have always played a critical role helping to optimize the
pharmacokinetic properties of new drugs, therelgyeiasing their success rate. The analysis
of Lipinski’'s rule of five was performed to indieatvhether a chemical compound could be
an orally active drug in humans. It was observeat the compounds exhibited a good %
absorption (% ABS) ranging from 75% to 100% TableA3parameter used to evaluate
aqueous solubility is Log S (S in mol/L). All compads present solubility values within the
range -6.1 to -4.2. The efficiency and distributadra drug may be affected by the degree to
which it binds to the proteins within blood plasrhag Khsa is used for prediction of binding
to human serum albumin. The compounds showed LagaKialue ranges between -0.2 to
0.19 this is an indication that a significant prafmm of the compounds are likely to circulate
freely in the blood stream and hence reach the mggt sites. Human ether-a-go-go related
gene (HERG) encodes a potassium iof) @hannel that is implicated in the fatal arrhytami

known agtorsade de pointes or the long QT syndrome [13]. The HERG &hannel, which is



best known for its contribution to the electricaitieity of the heart that coordinates the
heart's beating, appears to be the molecular taeggbnsible for the cardiac toxicity of a
wide range of therapeutic drugs [14]. HERG has &lsen associated with modulating the
functions of some cells of the nervous system aitld @stablishing and maintaining cancer-
like features in leukemic cells [15]. Thus, HERG &hannel blockers are potentially toxic
and the predicted Kg values often provide reasonable predictions fadiaa toxicity of

drugs in the early stages of drug discovery [1G]n&l of the synthesized compourtiéa-l)

are toxic as shown in Table 3. All synthesized coomus?7 (a-) had good absorption and

were found to be nontoxic.

Table 3 In silico physicochemical pharmacokinetic parameters imporfar good oral

bioavailability of synthesized compoundga)

Entry MW |Log n- n- PSA |log Log | % # Log Lipinski
Po/w | ON | OHNH | (7- Khsa | S ABS | meta | HERG | rule of 5
(=2.0- | (<10) | (<5) 200) |(-1.5 | (-6- (1-8) | below | (1)
6.5) -1.2) | 0.5) 5
7a 356.8| 4.82 5.5 1 76.2 031 -58 98 2 -6.8 0
7b 3912 | 534 | 55 1 74.4 037 -6[1 99 2 -66 O
7c 338.3| 5.18 6.2 2 98.4 0.02 -4.7 89 3 -6.[7 0
7d 338.3| 5.17 6 2 98.2 0.03 -43 88 3 -6.5 0
e 368.4| 5.27 7.2 1 133.3 -0.04 -47 7b K -6.6 0
7f 382.4| 5.09 7 2 105.y 0.16 -55 91 4 -6.9 0
79 3524 | 4091 6.2 1 83.9 0.16 -51 100 3 -6./7 0
7h 382.4| 5.20 7 1 89.0 0.19 -54 100 4 -6.7 0
7i 412.2| 4.05 1.7 1 95.4 0.1y -54 100 g -6.5 0
7j 412.2| 4.08 7.7 1 97.6 0.19 -56 100 9 -6.6 0
7k 312.3| 3.91 6 1 84.7 -0.11 -40 94 3 -6.3 0
71 3284 | 4.11 5 1 85. -0.201 -4{2 95 3 -6.2 0




3. MATERIALS AND METHODS
3.1. General Information

All the chemicals used for synthesis were of Me®igma, Research lab, Qualigens
make and Himedia. The reactions were carried outdmyentional method and in synthetic
microwave oven CATA-R microwave. Melting points wedetermined in open capillaries
using melting point apparatus and are uncorre&édhe reactions were performed in oven-
dried glassware’s. Phosphorus oxychloride was Umsedistilling under reduced pressure.
The synthetic protocol employed for the synthes$idlg(5-(substituted Methylene Amino)-
1,3,4-thiadiazol-2-yl)methyl) Benzamide derivativeéga-l) is presented in Scheme 1. The
purity of the synthesized compounds was checkedTh€ and melting points were
determined in open capillary tubes and are unctaded he physical characterization data of
the synthesized compounds are presented in TablEhd.NMR spectra of final titled
compounds were recorded on Brucker Advance Il (6{x) and Infrared (IR) spectra were
recorded for the compounds on JASCO FTIR (PS 408)g KBr pallet. The mass spectra
were recorded on a waters Micro Mass ZQ 2000 speetier.

Step I: General process for synthesis of 2-Benzanudcetic acid (17)

0.33mol of glycing2) was dissolved in 250ml of 10% NaOH solution camtdiin a conical
flask.0.385mol of benzoyl chloridél) was added in 5-portion to the solution and shaken
vigorously until all the chloride has reacted. Téaution was transferred to a beaker
containing crushed ice and dil. HCl was added uh#& solution was acidic to congored
paper. The resulting crystalline solid was colldaad boiled with 10 ml of C¢for 10 min.
The product was filtered and washed with £0lhe solid product obtained was dried and

recrystallized from ethanol. The melting point ameld were recorded.

Step II: General procedure for synthesis of N-((5-aino-1,3,4-thiadiazol-2-yl)methyl)
benzamide [18]

2- Benzamidoacetic aci(B) (0.05mol) was refluxed with thiosemicarbazi@® (0.05mol)

and phosphorus oxychloride (15 ml) for 1hr. The tom& was cooled and diluted with water
(90 ml) and again refluxed for 4 hrs. Then thetom& was filtered and filtrate was basified
with potassium hydroxide solution. The precipitatas filtered off and recrystallized from

ethanol.

Step lll: General procedure for synthesis of(E)-N-(5-(substituted methyleneamino)-
1,3,4-thiadiazol-2-yl)methyl) benzamide (7a-71)



A. Conventional method [19]:

Equimolar quantities of N-((5-amino-1,3,4-thiadik2eyl)methyl) benzamide (0.01
mol) (5) and different suitable aldehydé8) (0.01mol) were refluxed in the presence of
glacial acetic acid (0.02mol) in absolute etha8l inl) for 6-8 h. The completion of reaction
was monitored by TLC. The reaction mixture was em@ted and cooled. The obtained
solid was filtered and dried. The product was rsi&aljized from ethanol. The melting point
and yield were recorded.

B. Microwave-assisted method [20, 21]:

Solvent free synthesis of Schiff bases was achidwedccycloaddtion of various
suitable aldehyde&) (0.01 mol) and N-((5-amino-1,3,4-thiadiazol-2-yBthyl) benzamide
(5) (0.01 mol) in presence of catalytic amount of glh@cetic acid under microwave
irradiation at 250 W for 15-20 min as shown in sokel. The synthesized products were
recrystallized from ethanol. The same compound®vaso synthesized using conventional
approach. A comparative study in terms of yield egwttion period has been reported using
conventional method. The reaction carried out usimgventional method required about 15-
18 hrs, while microwave irradiation method requigedy 15-20 min. The yield was about
95% using microwave method while conventional metjield was around 35%.

2-benzamidoacetic ac(@®)

IR (KBIVimax incmi‘): 3350.41 (NH), 3179.92 (OH), 2970.76 (C=H), 1&@B)(C=0 of amide),
1725.01 (C=0 of carboxylic acidjH NMR (DMSO) & ppm: 3.84 (s, 2H, Ch), 7.77-8.00
(m, 5H), 8.05 (s, 1H, NH), 11.35 (s, 1H, OHJC NMR (DMSO)é ppm: 172.11, 167.87,
134.23, 132.89, 128.61, 128.00, 127.87, 127.31341m/z: 179.06 (100.0%), 180.06
(10.3%), 181.06 (1.1%); Molecular FormulagHgNOs3; Elemental Analysis: Calculated: (C,
H, N, O) 60.33, 5.06, 7.82, 26.79; Found: 60.36857.80, 26.76.

N-((5-Amino-1,3,4-thiadiazol-2-yl)methyl)benzamifs)

IR (KBrVmax in cMi?): 3360.45 (NH), 2970.76 (C=H), 1810.26 (C=0 of amidé) NMR
(DMSO) 6 ppm: 3.45 (s, 2H, C§), 6.89 (s, 2H, NH), 7.70-8.00 (m, 5H), 8.05 (s, 1H, NH);
¥C NMR (DMSO0)d ppm: 168.00, 167.89, 161.66, 134.21, 132.11, 128.28.42, 127.69,
127.26, 39.11; m/z: 234.06 (100.0%), 235.06 (11,8286.05 (4.5%), 235.05 (1.5%);
Molecular Formula: ¢H10N4OS; Elemental Analysis: Calculated: (C, H, N, O,53)27,
4.30, 23.91, 6.83, 13.69; Found: 51.29, 4.34, 2383, 13.71.
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(E)-N-((5-(4-chlorobenzylideneamino)-1,3,4-thiadi&2-yl)methyl)benzamidéra)

Yield: 95%; M.P: 126-12% ; IR (KBNmax in cm): 3350.41 (NH), 2970.76 (C=H), 1810.26
(C=0 of amide)}H NMR (DMS0) & ppm: 3.42 (s, 2H, C}), 6.69-5.2 (m, 9H), 8.21 (s, 1H,
NH), 10.33 (s, 1H, N=CH)**C NMR (DMSO)é ppm: 168.00, 167.89, 160.00, 136.67,
134.51, 134.34, 133.23, 131.22, 130.63, 130.008.982 128.78, 127.51, 127.34, 127.36,
39.11; m/z: 356.05 (100.0%), 358.05 (37.1%), 357(R6.7%), 359.05 (7.1%), 358.06
(1.6%), 360.04 (1.5%); Molecular FormulaisB:3CIN4,OS Elemental Analysis: Calculated:
(C,H, CI N, O, S) 57.22, 3.67, 9.94, 15.70, 4889, Found: 57.20, 3.65, 9.97, 15.73, 4.45,
8.98.

(E)-N-((5-(2,4-dichlorobenzylideneamino)-1,3,4-tthiazol-2-yl)methyl)benzamid@b)

Yield: 92%; M.P: 112-11%C ; IR (KBNmax incmi’): 3352.41 (NH), 2975.76 (C=H), 1818.26
(C=0 of amide)}H NMR (DMSO0)$§ ppm: 3.45 (s, 2H, Ch), 6.69-5.2 (m, 8H), 8.29 (s, 1H,

NH), 10.33 (s, 1H, N=CH)»**C NMR (DMSO) ¢ ppm: 169.00, 168.89, 161.00, 136.77,
134.41, 134.39, 133.13, 131.22, 130.53, 130.008.9R? 128.68, 127.51, 127.34, 127.36,
40.11; m/z: 390.01 (100.0%), 392.01 (68.9%), 391(PA.7%), 393.01 (13.2%), 394.00
(13.1%), 395.01 (2.5%), 392.02 (1.8%), 394.01 (1,5393.00 (1.0%); Molecular Formula:

C,;H1.CIoN4OS; Elemental Analysis: Calculated: (C, H, CI, N, ® 52.18, 3.09, 18.12,

14.32, 4.09, 8.20, Found: 52.17, 3.07, 18.14, 14318, 8.22.

(E)-N-((5-(4-hydroxybenzylideneamino)-1,3,4-thiazh& 2-yl)methyl)benzamidérc)

Yield: 94%; M.P: 112-11% ; IR (KBNmax in cm%): 3350.41 (NH), 3179.92 (OH), 2970.76
(C=H), 1810.26 (C=0 of amideJH NMR (DMSOQ) & ppm: 3.44 (s, 2H, Ch), 5.43 (s,1H,
OH), 6.69-5.2 (m, 9H), 8.21 (s, 1H, NH), 10.341kl, N=CH);*C NMR (DMSO)s ppm:
190.00, 168.54, 165.05, 163.36, 156.36, 134.60,903129.41, 128.96, 125.20, 121.93,
116.19, 115.80, 40.12; m/z: 338.08 (100.0%), 3391@96%), 340.08 (4.8%), 339.08 (2.3%),
340.09 (2.2%); Molecular Formula:;f14N40.S Elemental Analysis: Calculated: (C, H, N,
0, S) 60.34, 4.17, 16.56, 9.46, 9.48, Found: 631318, 16.59, 9.43, 9.45.

(E)-N-((5-(2-hydroxybenzylideneamino)-1,3,4-thiazh& 2-yl)methyl)benzamidérd)

Yield: 94%; M.P: 106-10% ; IR (KBNmax in cm%): 3350.58 (NH), 3179.90 (OH), 2970.66
(C=H), 1811.16 (C=0 of amideJH NMR (DMSO) & ppm: 4.12 (s, 2H, CH, 5.38 (s, 1H,
OH), 7.02-7.71 (m, 4H), 7.81-8.10 (m, 5H), 8.161(d, NH), 9.91(s, 1H, N=CH)'*C NMR
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(DMSO) ¢ ppm: 170.11, 169.09, 160.99, 160.55, 135.51, 132131.00, 129.80, 128.17,
127.91, 127.45, 126.89, 121.46, 120.52, 118.820340m/z: 338.08 (100.0%), 339.09
(18.6%), 340.08 (4.8%), 339.08 (2.3%), 340.09 (J;2Molecular Formula: &H14N40,S;
Elemental Analysis: Calculated: (C, H, N, O, S)3810.4.17, 16.56, 9.46, 9.48, Found: 60.30,
4.19, 16.58, 9.49, 9.50.

(E)-N-((5-(4-hydroxy-3-methoxybenzylideneamino)-#;3hiadiazol-2-yl)methyl)benzamide
(7e)

Yield: 92%; M.P: 122-12% ; IR (KBNmax in cm): 3350.31 (NH), 2971.76 (C=H), 1810.16
(C=0 of amide);H NMR (DMSO0) & ppm: 3.83 (s, 3H, OCH), 4.10 (s, 2H, Ch), 5.35 (s,
1H, OH), 6.93 (d, 1H), 7.34 (d, 1H), 7.52 (s, 1FA)70-8.08 (m, 5H), 8.19 (s, 1H, NH), 10.00
(s, 1H, N=CH);**C NMR (DMSO0)é ppm: 169.18, 167.71, 159.99, 152.09, 149.71, 135.09
130.16, 129.98, 128.28, 127.76, 127.01, 126.81,152218.16, 113.17, 56.17, 39.87; m/z:
368.09 (100.0%), 369.10 (19.8%), 370.09 (4.8%),.BT(2.6%), 369.09 (2.3%); Molecular
Formula: GgH16N4OsS; Elemental Analysis: Calculated: (C, H, N, O,58)68, 4.38, 15.21,
13.03, 8.70, Found: 58.70, 4.39, 15.25, 13.00,.8.72

(E)-N-((5-(3-ethoxy-4-hydroxybenzylideneamino)-#3hiadiazol-2-yl)methyl)benzamide
(7f)

Yield: 92%; M.P: 130-13%C; IR (KBrVmax in cmi®): 3350.31 (NH), 2971.76 (C=H), 1810.16
(C=0 of amide)’H NMR (DMS0) & ppm: 1.32 (t, 3H, ChJ, 4.09 (q, 2H, Ch), 4.46 (s, 2H,
CH,), 5.35 (s, 1H, OH), 6.91-7.52 (m, 3H, CH), 7.688(m, 5H, CH), 8.13 (s, 1H, NH),
10.00 (s, 1H, N=CH)**C NMR (DMSO)¢ ppm: 168.78, 161.66, 151.88, 148.83, 134.47,
132.55, 130.70, 128.88, 128.19, 127.00, 122.34,5916112.38, 64.57, 39.99, 14.87; m/z:
382.11 (100.0%), 383.11 (22.9%), 384.11 (5.6%),.BB4(2.1%); Molecular Formula:
C19H18N4O3S; Elemental Analysis: Calculated: (C, H, N, O, 59.67, 4.74, 14.65, 12.55,
8.38, Found: 59.64, 4.72, 14.61, 12.57, 8.39.

(E)-N-((5-(4-methoxybenzylideneamino)-1,3,4-thiaaib2-yl)methyl)benzamidérg)

Yield: 95%; M.P: 114-11%C ; IR (KBNmax incmi’): 3352.18 (NH), 2971.66 (C=H), 1810.17
(C=0 of amide)H NMR (DMS0) & ppm: 3.83 (s, 6H, OCH, 4.19 (s, 2H, Ch), 7.06 (d,
1H), 7.16 (d, 1H), 7.60-8.06 (m, 7H), 8.17 (s, MH), 10.00 (s, 1H, N=CH)**C NMR
(DMSO) 6 ppm: 170.13, 169.99, 163.09, 161.00, 135.01, 132186.91, 130.71, 128.89,
128.01, 127.97, 127.52, 127.03, 114.45, 114.08%%0.00; m/z: 352.10 (100.0%), 353.10
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(21.8%), 354.10 (5.4%), 354.11 (1.8%); Molecularrmraola: GgH1eN4O.S; Elemental
Analysis: Calculated: (C, H, N, O, S) 61.35, 4.38,90, 9.08, 9.10, Found: 61.33, 4.56,
15.93, 9.04, 9.13.

(E)-N-((5-(3,4-dimethoxybenzylideneamino)-1,3,4atthiazol-2-yl)methyl)benzamid&h)

Yield: 88%; M.P: 114-11%C ; IR (KBNmax incmi’): 3352.18 (NH), 2971.66 (C=H), 1810.17
(C=0 of amide);H NMR (DMSO0) 8 ppm: 3.83 (s, 6H, OCH} 4.19 (s, 2H, Ch), 6.98-7.61
(m, 3H), 7.69-8.05 (m, 5H), 8.12 (s, 1H, NH), 9.@8 1H, N=CH);**C NMR (DMSO0)é
ppm: 170.09, 169.96, 159.91, 152.10, 149.92, 134132.10, 130.66, 128.81, 127.99,
127.58, 126.96, 124.69, 111.77, 108.92, 56.11,63%z: 382.11 (100.0%), 383.11 (22.9%),
384.11 (5.6%), 384.12 (2.1%); Molecular FormulagHzsN4OsS; Elemental Analysis:
Calculated: (C, H, N, O, S) 59.67, 4.74, 14.655%28.38, Found: 59.65, 4.72, 14.69, 12.58,
8.36.

(E)-N-((5-(3,4,5-trimethoxybenzylideneamino)-1,3Madiazol-2-yl)methyl)benzamid@i)

Yield: 86%; M.P: 138--141C ; IR (KBNmay incm*): 3350.18 (NH), 2972.66 (C=H), 1810.17
(C=0 of amide)H NMR (DMSOQ) & ppm: 3.85 (s, 9H, OCH), 4.19 (s, 2H, Ch), 6.98-7.61
(m, 3H), 7.69-8.05 (m, 5H), 8.12 (s, 1H, NH), 988 1H, N=CH);"*C NMR (DMSO)§
ppm: 170.09, 169.96, 159.91, 152.10, 149.92, 134132.10, 130.66, 128.81, 127.99,
127.58, 126.96, 124.69, 111.77, 108.92, 56.11,63%#%z: 412.12 (100.0%), 413.12 (24.1%),
414.12 (5.9%), 414.13 (2.3%), 415.12 (1.1%); Molactormula: GoH20N4O4S; Elemental
Analysis: Calculated: (C, H, N, O, S) 58.24, 4.838,58, 15.52, 7.77, Found: 58.22, 4.85,
13.54, 15.53, 7.79.

(E)-N-((5-(2,4,5-trimethoxybenzylideneamino)-1,3Madiazol-2-yl)methyl)benzamidgj)

Yield: 88%; M.P: 134-13%C ; IR (KBNmax incmi’): 3350.18 (NH), 2972.66 (C=H), 1810.17
(C=0 of amide);H NMR (DMSO0) 8 ppm: 3.86 (s, 9H, OCH} 4.20 (s, 2H, Ch), 6.99-7.65
(m, 3H), 7.67-8.07 (m, 5H), 8.17 (s, 1H, NH), 9.@9 1H, N=CH);**C NMR (DMSO)é
ppm: 171.09, 168.96, 158.91, 153.10, 148.92, 1351&3.10, 131.66, 129.81, 128.99,
127.58, 126.96, 125.19, 110.97, 109.12, 55.35,63T#z: 412.12 (100.0%), 413.12 (24.1%),
414.12 (5.9%), 414.13 (2.3%), 415.12 (1.1%); Molactormula: GeH20N4O,4S; Elemental
Analysis: Calculated: (C, H, N, O, S) 58.24, 4.88,58, 15.52, 7.77, Found: 58.23, 4.85,
13.55, 15.54, 7.78.
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(E)-N-((5-(furan-2-ylmethyleneamino)-1,3,4-thiadi2-yl)methyl)benzamidérk)

Yield: 85%; M.P: 124-12% ; IR (KBNmax in cmY): 3350.41 (NH), 2970.76 (C=H), 1810.26
(C=0 of amide)*H NMR (DMSO0)& ppm: 3.48 (s, 2H, Ch, 6.52 (t, 1H), 6.93 (d, 1H), 7.65
(d, 1H), 7.80 (s, 1H, N=CH), 7.75-8.05 (m, 5H), 8., 1H, NH);"*C NMR (DMSO)J
ppm: 168.09, 167.34, 150.44, 146.99, 144.48, 134121.11, 128.57, 128.04, 127.54,
126.99, 118.90, 112.26, 40.12; m/z: 312.07 (100,3%3.07 (18.7%), 314.06 (4.5%), 314.07
(2.0%); Molecular Formula: g8H:2N4O,S; Elemental Analysis: Calculated: (C, H, N, O, S)
57.68, 3.87, 17.94, 10.24, 10.27, Found: 57.64,3.8.92, 10.28, 10.25.

(E)-N-((5-(thiophen-2-ylmethyleneamino)-1,3,4-thaxbl-2-yl)methyl)benzamidérl)

Yield: 84%; M.P: 136-13%; IR (KBMVmax in cm2): 3350.18 (NH), 2975.66 (C=H), 1815.17
(C=0 of amide)*H NMR (DMSO)s ppm: 4.46 (s, 2H, CH, 7.17 (t, 1H, CH), 7.63-8.09 (m,
6H), 8.29 (s, 1H, NH)*C NMR (DMSO)s ppm: 39.91, 127.00, 127.44, 127.99, 128.34,
128.89, 130.73, 132.77, 134.55, 142.98, 152.69,9857m/z: 328.05 (100.0%), 329.05
(16.4%), 330.04 (9.1%), 329.04 (3.1%), 330.05 (2,0881.04 (1.7%); Molecular Formula:
Ci1sH12N4O2S,; Elemental Analysis: Calculated: (C, H, N, O, S).&, 3.68, 17.06, 4.87,
19.53, Found: 54.84, 3.64, 17.03, 4.88, 19.55.

1.1.In-vitro anticancer screening
The stock solutions of test compounds were prepareBMSO. After 24 h incubation,
different concentrations (2, 4, 6, 8 uM) of compdsinmade by serial dilution in culture
medium, were added in 48 h incubation. The finalcemtration of DMSO was 0.01% in
each well. A separate well containing 0.01% DMSQy avas run as DMSO control, which
was found inactive under applied conditions. THegrewth was determined using MTT (3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazoliubromide (Sigma) reduction assay, which
is based on ability of viable cells to reduce aibtd yellow tetrazolium salt to blue farmazan
crystal [22, 23]. Briefly, after 48 h of treatmentise10ul of MTT dye, prepared in phosphate
buffered saline (PBS) were added to all wells. flages were then incubated for 4h at’G7
Supernatant from each well was carefully removedmézon crystals were dissolved in
100pL of DMSO and absorbance at 540nm wavelengghreeorded (Sharma et al., 2010)
and each concentration was tested in threefold. Gl values were determined as
concentration of compounds that inhibited cancérgrewth by 50%.
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1.2.1n Silico ADMET Prediction

A computational study of synthesized compoun(s-1) was performed for prediction of
ADMET. The absorption, distribution, metabolism, cestion and Toxicity (ADMET)
properties of all compounds were predicted usingpp v3.5 (Schrodinger LLC). In the
present study, we have calculated the moleculaghwefMW), Predicted octanol-water
partition coefficient (log Po/w), number of hydregéond acceptors (n-ON), number of
hydrogen bonds donors (n-OHNH), Percentage humah aysorption (% ABS), Polar
surface area (PSA), Aqueous solubility (Log S),diitgon of binding to human serum
albumin (Log Khsa) anth silico cardiac toxicity study (Log HERG). The above désamt
properties help us in understanding the ADMET proge of any drug/synthesized molecule.
A molecule likely to be developed as an orally \atilrug candidate should show no more

than one violation of Lipinski rule of 5 [24].
CONCLUSION

Total 12 final compounds were synthesized underroniave irradiation in 7-15
minutes time, in better yields, as per the scheemornted. Structures of synthesized
compounds were confirmed by spectral study sudRa$HNMR, *C NMR and Mass. The
synthesized compounds were evaluated for anticautty on SK-MEL-2 and HL-60 cell
lines by MTT assay. The compounds, 7l, 7b, and7awere found to be the most promising

in this study.
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