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ABSTRACT

The purpose of this work is to design, synthesized and pharmacological evaluation of new
1,3-oxazole derivative for the treatment of cancer cells, specially against liver cancer cells.
One of the main causes of sickness and mortality worldwide is cancer, which has long been
associated with humankind's curse. Chemotherapy continues to be considered the preferred
treatment for cancer despite the variety of therapeutic options available. Unfortunately, a
number of anticancer drugs that are now on the market have caused catastrophic side effects
in addition to multidrug resistance. As a result, significant efforts have been made to find
novel, active medications with enhanced anticancer activity and fewer side effects. Medicinal
chemists have been paying close attention to the advent of heterocyclic ring-containing
anticancer drugs in recent years. As a versatile heterocyclic molecule, 1,3-oxazole and its
derivatives have broad-spectrum pharmacological capabilities, including anticancer activity
through numerous mechanisms against cancer cell lines that are drug-susceptible, drug-
resistant, and even multidrug-resistant.

The 1,3-oxazole moiety is therefore a helpful template for the creation of brand-new
anticancer drugs. The current state of research on 1,3-oxazole derivatives with prospective
therapeutic uses as anticancer drugs will be thoroughly reviewed in this study, with an
emphasis on the compounds' chemical structures, anticancer activity, and mechanisms of
action. Using a 1,3-oxazole derivative, 12 compounds were designed, produced, and
evaluated according to different chemical properties.
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INTRODUCTION
Liver cancer
Liver cancer is the growth and spread of unhealthy cells in the liver. Cancer that starts in the
liver is called primary liver cancer. Cancer that spreads to the liver from another organ is
called metastatic liver cancer. Hepatocellular carcinoma (HCC) is the most common type of
primary liver cancer.
Hepatocellular carcinoma: Hepatocellular carcinoma (HCC) is the most common type of
primary liver cancer in adults, and is the most common cause of death in people
with cirrhosis. It occurs in the setting of chronic liver inflammation, and is most closely
linked to chronic viral hepatitis infection (hepatitis B or C) or exposure to toxins such
as alcohol or Aflatoxin.
Types of liver cancer
Liver cancer is divided into two types

A. Primary liver cancer

B. Secondary liver cancer

A) Primary liver cancer: In primary liver cancer, the cancer originates in the liver.

e Hepatocellular carcinoma (HCC)

e Cholangiocarcinoma (bile duct cancer)

e Gallbladder cancer

e Fibrolamellar

e Angiosarcoma

B) Secondary liver cancer: A secondary cancer is when cancer cells break away from  where
the cancer started and grow elsewhere in the body.
Stage I: The tumor is in the liver and has not spread to another organ or location
Stage I1: Either there are several small tumors that all remain in the liver, or one tumor that
has reached a blood vessel
Stage Ill: There are various large tumors or one tumor that has reached the main blood
vessels. Cancer may have also reached the gallbladder
Stage 1V: The cancer has metastasized. This means that it has spread to other parts of the
body.

A sufficiently large number of chemical compounds — tubulin polymerization inhibitors that
bind to tubulin using the colchicine binding site were synthesized and tested recently. These
compounds include oxazole, thiazole, and benzimidazole derivatives.

Heterocyclic systems are a part of large number of drugs and biologically relevant molecules.
Often the presence of hetero atoms or groupings imparts preferential specificities in their
biological responses. The chemistry and biological study of heterocyclic compounds has been
interesting field for a long time and oxazole is one such moiety which has gained attention in
recent times due to its increasing importance in the field of medicinal chemistry.

Oxazole is a doubly unsaturated 5-membered ring having one oxygen atom at position 1 and
a nitrogen at position 3 separated by a carbon in-between. It was first prepared in 1947, has a
boiling point of 69°C and is a stable liquid at room temperature.
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Substitution pattern in oxazole derivatives play a pivotal role in delineating the biological
activities like antimicrobial, anticancer, antitubercular, anti-inflammatory, antidiabetic,
antiobesity and antioxidant etc. Oxazole and its derivatives are a part of number of medicinal
compounds which includes aleglitazar (antidiabetic), ditazole (platelets aggregation
inhibitor), mubritinib (tyrosine kinase inhibitor), and oxaprozin (COX-2 inhibitor).

MATERIAL AND METHOD

The 5-methyl-2-(p-tolyl)oxazole-4-carbaldehyde,  2-(4-ethylphenyl)-5-methyl oxazole-4-
carbaldehyde,  1-(4-nitrophenyl)ethan-1-one,  1-(4-chlorophenyl) ethan-1-one, 1-(4-
bromophenyl)ethan-1-one, 1-(4-aminophenyl)ethan-1-one, 1-(4-ethylphenyl)ethan-1-one, 1-
(p-tolyl)ethan-1-one purchased from sigma Aldrich. All the chemicals were purchased from
Merck India. Commercial grade solvents used for the reactions were distilled before use.

Synthesis scheme
Synthesis of new imidazole derivatives involves the following step.

Synthesis of (E)-4-(2-(4-substituted phenyl)-5-methyloxazol-4-yl)-1-(p-substituted
phenyl)but-3-en-1-one

CH; e
/ ,
2 \ 5% Ethanolic [
N 1 / R
N + CHy, KOH N N 1
3 >
5-methyl-2-(p- . N g (e ;
-(p- E)-4-(2-(4-substitutedphenyl)-5-
substitutedphenyl)oxazole-4- 1-(p-substituted phenyl) (E)-4-( [“suhs itutedp ‘cny.]
ethan-1-one methyloxazol-4-yl)-1-(p-substituted
carbaldehyde
phenyl)but-3-en-1-one
g 2] 3]

Procedure:

To a magnetically stirred mixture of 1-(4-substitutedphenyl)ethan-1-one (0.01M) in ethanolic
sodium hydroxide in a 250 ml round bottom flask, a solution of 5-substituted-2-(p-substituted
phenyl)oxazole-4-carbaldehyde (0.01M) in 20 ml ethanol was added drop wise using addition
funnel during 20-30 min at room temperature. The reaction mixture was heated in water bath
at 45-50°C and the reaction was continued for further 2 h to complete the reaction (TLC:
10%, ethyl acetate and petroleum ether). The reaction mixture was then poured into ice cold
water to precipitate the product as yellow solid, which was then filtered, dried and
crystallized from ethanol. Yield: 76-81%. Table 1 shows the quantity of chemicals taken.
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Table 1: Quantity of chemicals taken
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. Mol. Mol.
S No | Name of Chemicals formula Weight Quant(gm)
1 5-methyl-2-(p-tolyl)oxazole-4-carbaldehyde C12H11NO2 | 201.23 2.01
2-(4-ethylphenyl)-5-methyl le-4-
2 (4-ethylphenyl)-5-methyloxazole CisHiNO; | 21525 | 2.15
carbaldehyde
3 1-(4-nitrophenyl)ethan-1-one CsH7NO3 165.15 1.65
4 1-(4-chlorophenyl)ethan-1-one CsH7CIO 154.59 1.54
5 1-(4-bromophenyl)ethan-1-one CgH7Bro 199.05 1.99
6 1-(4-aminophenyl)ethan-1-one CsHoNO 135.17 1.35
7 1-(4-ethylphenyl)ethan-1-one C10H120 148.21 1.48
8 1-(p-tolyl)ethan-1-one CoH100 134.18 1.34
Structure Of Synthesized Compounds
H;C s HsC 5
o o,
5 @ W N@cm
ONT? - 2 ’
[3-0xa 1] : [3-0xa 2]
o HsC 5{ 012 HyC.5 !
3 0 2
Bty [3-0xa 3] Ho N7 [3-Oxa 4]
o H;C_s 01 o H3C 5 01
C,H;s z [3_0’(:5] HsC [3-Oxa 6]
o H3C_ g 0‘ 2 . H;C_ s
0pN"4 7 : [3-0xa 7] [3-Oxa 8]
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Table 2: Characterization of the synthesized compounds

S. No. | Code Chemical formula yvz:éht 5?£f§nt Melting point
1 3-Oxal C21H18N204 362.39 78 142-144°C
2 3-Oxa2 C21H18CINO2 351.83 82 136-138°C
3 3-Oxa3 C21H18BrNO2 396.28 76 155-157°C
4 3-Oxa4d C21H20N20; 332.40 75 133-135°C
5 3-Oxab5 Ca23H23NO2 345.44 73 114-116°C
6 3-Oxab C22H21NO; 331.42 68 120-122°C
7 3-Oxa7 C22H20N204 376.41 62 115-117°C
8 3-Oxa8 C22H20CINO2 365.86 80 132-134°C
9 3-Oxa9 C22H20BrNO2 410.31 85 142-144°C
10 3-Oxal0 C22H2N20; 363.43 80 162-164°C
11 3-Oxall C24H2sNO2 359.47 75 124-126°C
12 3-Oxal?2 C23H23NO2 345.44 78 118-120°C

List of Synthesized compounds: A total of twelve compounds were synthesized and purified
using column chromatography. The IR, 1HNMR, 13CNMR spectroscopy, mass, and
elemental analyses were used to analyse all compounds (Table 3).

Table 3: List of Final synthesized compounds

S Code Chemical name

No.

1 3-Oxal | (E)-4-(5-methyl-2-(p-tolyl)oxazol-4-yl)-1-(4-nitrophenyl)but-3-en-1-one

2 3-Oxa2 | (E)-1-(4-chlorophenyl)-4-(5-methyl-2-(p-tolyl)oxazol-4-yl)but-3-en-1-one
3 3-Oxa3 | (E)-1-(4-bromophenyl)-4-(5-methyl-2-(p-tolyl)oxazol-4-yl)but-3-en-1-one
4 3-Oxa4 | (E)-1-(4-aminophenyl)-4-(5-methyl-2-(p-tolyl)oxazol-4-yl)but-3-en-1-one
5 3-Oxa5 | (E)-1-(4-ethylphenyl)-4-(5-methyl-2-(p-tolyl)oxazol-4-yl)but-3-en-1-one
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6 3-Oxa6 | (E)-4-(5-methyl-2-(p-tolyl)oxazol-4-yl)-1-(p-tolyl)but-3-en-1-one

7 3-Oxa7 | (E)-4-(2-(4-ethylphenyl)-5-methyloxazol-4-yl)-1-(4-nitrophenyl)but-3-en-1-one

8 3-Oxa8 | (E)-1-(4-chlorophenyl)-4-(2-(4-ethylphenyl)-5-methyloxazol-4-yl)but-3-en-1-one

9 3-Oxa9 (E)-1-(4-bromophenyl)-4-(2-(4-ethylphenyl)-5-methyloxazol-4-yl)but-3-en-1-one

10 | 3-Oxal0 | (E)-1-(4-aminophenyl)-4-(2-(4-ethylphenyl)-5-methyloxazol-4-yl)but-3-en-1-one

11 | 3-Oxall | (E)-1-(4-ethylphenyl)-4-(2-(4-ethylphenyl)-5-methyloxazol-4-yl)but-3-en-1-one

12 | 3-Oxal2 | (E)-4-(2-(4-ethylphenyl)-5-methyloxazol-4-yl)-1-(p-tolyl)but-3-en-1-one
Qualitative analysis

a) Melting point: Open capillary tubes were used to determine the melting point of the
produced compounds, as stated in Table 4.

b) Solubility: At room temperature (18-300°C), the solubility of the produced product was
tested in various solvents. Table 5 shows the solubility of the produced chemical.

c) Bromine test for un-saturation: With continual shaking, dissolve the synthesized final
chemical in a suitable solvent and add 4-5 drops of bromine water. The presence of a brown
color discharge indicates that the chemical was unsaturated and that a double bond was
present. Wherever possible, the synthesized compounds were submitted to qualitative
analyses for nitrogen, sulphur, and halogen. Elemental vario EL Ill Carlo-Erba 1108 was
used for quantitative examination of nitrogen, oxygen, and sulphur.

d) IR spectra were recorded on Bruker alpha-11 software.

e) NMR spectra were recorded on C13 Advance Brucker DRX 400 MHz spectrometer and
for 13C NMR at 100 MHz.

f) Mass spectra were recorded on Jeol-sx 102/DA-6000 mass spectrometer using fast
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moving bombardment (FAB) technique.

Table 4: Physicochemical properties of the synthesized compounds

S No | Code Chemical Mol. Weight Percent Yield Melting point
formula
1 3-Oxal C21H18N204 362.39 78 142-144°C
2 3-Oxa2 C21H18CINO? 351.83 82 136-138°C
3 3-Oxa3 C21H1sBrNO2 396.28 76 155-157°C
4 3-Oxa4 C21H20N20: 332.40 75 133-135°C
5 3-Oxab C23H23NO2 345.44 73 114-116°C
6 3-Oxab C22H2:1NO2 331.42 68 120-122°C
7 3-Oxa7 C22H20N204 376.41 62 115-117°C
8 3-Oxa8 C22H20CINO: 365.86 80 132-134°C
9 3-Oxa9 C22H20BrNO2 410.31 85 142-144°C
10 3-Oxal0 | C22H22N20; 346.43 80 162-164°C
11 3-Oxall | CasH2sNO2 359.47 75 124-126°C
12 3-Oxal2 | C23H23NO> 345.44 78 118-120°C

Page No:1367



YMER || ISSN : 0044-0477 http://ymerdigital.com

Table 5: Solubility Data of Synthesized Compounds

ilo Code No. \(/:\7aot|er \I;Ivoafter i::grl]ol Ether | Acetone | Chloroform | DMSO
1 | 3-Oxal - - +++ ++ - - +++
2 | 3-Oxa2 - - +++ ++ + - +++
3 3-Oxa3 - - +++ ++ + + +++
4 3-Oxa4d - - +++ ++ ++ - +++
5 3-Oxa5 - - +++ ++ ++ - +++
6 | 3-Oxab - - +++ ++ + - +++
7 | 3-Oxa7 - - +++ ++ + + +++
8 3-Oxa8 - - +++ ++ - - +++
9 3-Oxa9 - - +++ ++ + - +++
10 | 3-Oxal0 - - +++ ++ ++ - +++
11 | 3-Oxall |- - +++ ++ - - +++
12 | 3-Oxal2 - - +++ ++ + - +++

Characterization of the synthesized compounds by IR, NMR, mass and elementary analysis

1. Compound code: 3-Oxal

IR (cm™): 3052, 1656, 1612, 1580, 1125, 735

IHNMR (400 MHz, § ppm): 2.56 (3H, s, -CH3), 2.52 (3H, s, -CH>), 7.45 (2H, m, Ar-H),
7.65 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.97 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)

13CNMR (100 MHz, CDCls, é ppm): 119.8, 121.5, 140.7, 127.5, 125.2, 129.9, 131.0, 132.2,
133.1, 135.7, 150.8, 157.6, 186.7, 10.8 (CH3); 10.6 (CH3), 37.8 (CH.), 53.2 (CH)

FAB Mass (m/z): 362.30

Compound code: 3-Oxa2

IR (cm™): 3052, 1658, 1615, 1578, 1125, 735

IHNMR (400 MHz, 6 ppm): 2.53 (3H, s, -CH3), 2.52 (3H, s, -CH>), 7.52 (2H, m, Ar-H),
7.60 (2H, m, Ar-H), 7.69 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.95 (2H, m, Ar-H),
8.00 (2H, m, Ar-H)

13CNMR (100 MHz, CDCls, 6 ppm): 10.8 (-CHs3); 10.6 (-CH3), 37.8 (-CHa-), 53.2 (-CH-),
21.7 (-CHs), 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3, 134.1, 136.7, 136.8,
151.8, 159.6, 188.7

FAB Mass (m/z): 351.80

Compound code: 3-Oxa3

IR (cm™): 3048, 1662, 1615, 1585, 1125, 735

IHNMR (400 MHz, ¢ ppm): 2.52 (3H, s, -CH3), 2.50 (3H, s, -CHz), 7.45 (2H, m, Ar-H),
7.65 (2H, m, Ar-H), 7.65 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.90 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)

13CNMR (100 MHz, CDCls, é ppm): 120.8, 125.3, 145.2, 127.6, 128.5, 130.5, 132.5, 130.5,
132.5, 134.6, 136.2, 150.3, 157.5, 188.5, 37.5 (CH>), 53.2 (CH), 21.7 (CH5),

FAB Mass (m/z): 396.20
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4. Compound code: 3-Oxa4
IR (cm™t): 3045, 1658, 1612, 1585, 1125, 735
IHNMR (400 MHz, 6 ppm): 2.52 (3H, s, -CH3), 2.48 (3H, s, -CHy), 7.42 (2H, m, Ar-H),
7.60 (2H, m, Ar-H), 7.65 (1H, d, -CH=CH-), 7.70 (1H, d, -CH=CH-), 7.92 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)
13CNMR (100 MHz, CDCls, é ppm): 120.5, 126.1, 142.6, 127.5, 128.0, 130.0, 131.5, 132.1,
133.9, 135.6, 135.7, 150.8, 159.2, 187.8, 37.5 (CH>), 53.0 (CH), 21.5 (CH5),
FAB Mass (m/z): 332.30

5. Compound code: 3-Oxa5
IR (cm™): 3049, 1658, 1612, 1578, 1125, 737
IHNMR (400 MHz, & ppm): 2.56 (3H, s, -CHz), 2.50 (3H, s, -CHz), 7.42 (2H, m, Ar-H),
7.60 (2H, m, Ar-H), 7.68 (1H, d, -CH=CH-), 7.72 (1H, d, -CH=CH-), 7.95 (2H, m, Ar-H),
8.01 (2H, m, Ar-H)
1I3CNMR (100 MHz, CDCls, é ppm): 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3,
134.1, 136.7, 136.8, 151.8, 159.6, 188.7, 10.8 (-CHs); 10.6 (-CH3), 37.8 (-CH2-), 53.2 (-CH-),
21.7 (-CHs),
FAB Mass (m/z): 345.00

6. Compound code: 3-Oxa6
IR (cm™): 3050, 1660, 1610, 1580, 1127, 739
IHNMR (400 MHz, 6 ppm): 2.55 (3H, s, -CHs), 2.50 (3H, s, -CH3), 7.45 (2H, m, Ar-H),
7.65 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.78 (1H, d, -CH=CH-), 7.95 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)
13CNMR (100 MHz, CDCls, 6 ppm): 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3,
134.1, 136.7, 136.8, 151.8, 159.6, 188.7, 10.7 (CHs), 10.8 (CH3); 37.8 (CHy), 53.2 (CH), 21.7
(CH3)
FAB Mass (m/z): 331.40

7. Compound code: 3-Oxa7
IR (cm™): 3050, 1660, 1610, 1580, 1127, 739
IHNMR (400 MHz, 6 ppm): 2.55 (3H, s, -CH3), 2.52 (3H, s, -CHy), 7.45 (2H, m, Ar-H),
7.63 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.95 (2H, m, Ar-H),
8.04 (2H, m, Ar-H)
1I3CNMR (100 MHz, CDCls, é ppm): 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3,
134.1, 136.7, 136.8, 151.8, 159.6, 188.7, 10.6 (CH3), 37.8 (CH>), 53.2 (CH), 21.7 (CH3)
FAB Mass (m/z): 376.20

8. Compound code: 3-Oxa8
IR (cm™): 3050, 1660, 1610, 1580, 1127, 739
IHNMR (400 MHz, & ppm): 2.55 (3H, s, -CHs), 2.52 (3H, s, -CH3), 7.45 (2H, m, Ar-H),
7.65 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.97 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)
3CNMR (100 MHz, CDCls, 6 ppm): 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3,
134.1, 136.7, 136.8, 151.8, 159.6, 188.7, 10.8 (-CH3); 37.8 (-CH-), 53.2 (-CH-), 21.7 (-CHa)
FAB Mass (m/z): 365.80
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9. Compound code: 3-Oxa9
IR (cm™): 3050, 1660, 1610, 1580, 1127, 739
IHNMR (400 MHz, 6 ppm): 2.57 (3H, s, -CHz), 2.55 (3H, s, -CHy), 7.47 (2H, m, Ar-H),
7.67 (2H, m, Ar-H), 7.72 (1H, d, -CH=CH-), 7.78 (1H, d, -CH=CH-), 7.99 (2H, m, Ar-H),
8.04 (2H, m, Ar-H)
13CNMR (100 MHz, CDCls, & ppm): 10.8 (-CHs): 10.6 (-CHs), 37.8 (-CH-), 53.2 (-CH-),
21.7 (-CHa3), 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3, 134.1, 136.7, 136.8,
151.8, 159.6, 188.7
FAB Mass (m/z): 410.28

10.Compound code: 3-Oxal0
IR (cm™): 3050, 1660, 1610, 1580, 1127, 739
IHNMR (400 MHz, 6 ppm): 2.55 (3H, s, -CHz), 2.52 (3H, s, -CHz), 7.45 (2H, m, Ar-H),
7.65 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.97 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)
1I3CNMR (100 MHz, CDCls, é ppm): 121.1, 125.3, 145.7, 128.0, 128.2, 130.1, 131.9, 132.3,
134.1, 136.7, 136.8, 151.8, 159.6, 188.7, 10.6 (-CH3), 37.8 (-CH2-), 53.2 (-CH-), 21.7 (-CH3)
FAB Mass (m/z): 346.40

11.Compound code: 3-Oxall
IR (cm™): 3052, 1662, 1615, 1585, 1125, 730
IHNMR (400 MHz, 6 ppm): 2.55 (3H, s, -CH3), 2.52 (3H, s, -CHy), 7.45 (2H, m, Ar-H),
7.60 (2H, m, Ar-H), 7.75 (1H, d, -CH=CH-), 7.72 (1H, d, -CH=CH-), 7.92 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)
1I3CNMR (100 MHz, CDCls, é ppm): 120.1, 124.3, 142.7, 125.0, 128.0, 132.5, 134.5, 136.2,
151.0, 159.0, 188.7, 10.7 (CHs); 21.6 (CH3); 10.5 (CHs); 37.2 (CH2), 53.8 (CH),
FAB Mass (m/z): 359.40

12.Compound code: 3-Oxal2
IR (cm™): 3045, 1658, 1607, 1575, 1120, 735
IHNMR (400 MHz, 6 ppm): 2.55 (3H, s, -CH3), 2.52 (3H, s, -CHy), 7.45 (2H, m, Ar-H),
7.62 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.75 (1H, d, -CH=CH-), 7.97 (2H, m, Ar-H),
8.02 (2H, m, Ar-H)
13CNMR (100 MHz, CDCls, & ppm): 121.3, 145, 127.5, 132.0, 132.5, 134.2, 136.5, 151.0,
159.2, 188.7, 10.8 (-CHs), 37.6 (-CH2-), 53.2 (-CH-), 21.8 (-CH3)
FAB Mass (m/z): 345.42

RESULT AND DISCUSSION

The synthesis of 1,3-oxazole carried by the reaction of 1-(4-substituted phenyl)ethan-1-one
with 5-substituted-2-(p-substituted phenyl) oxazole-4-carbaldehyde. The yellow color solid
was obtained after the reaction and completion of the reaction was monitored by the TLC
method. The twelve oxazole derivatives were synthesized and analyzed using IR, IHNMR,
mass spectral, and elemental analysis. The compound's elemental analysis and melting point
were also recorded and evaluated, and both were within acceptable limits. The IR spectra of
synthesized imidazole compounds have revealed the following features spectrum at 3045,
1658, 1607, 1575, 1120, 735 cm™.
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The 1H NMR spectrum of compound revealed the following features: 2.55 (3H, s, -CHz),
2.52 (3H, s, -CH2), 7.45 (2H, m, Ar-H), 7.62 (2H, m, Ar-H), 7.70 (1H, d, -CH=CH-), 7.75
(1H, d, -CH=CH-), 7.97 (2H, m, Ar-H), 8.02 (2H, m, Ar-H); The 3 CNMR spectrum of
compound revealed the following features: 121.3, 145., 127.5, 132.0, 132.5, 134.2, 136.5,
151.0, 159.2, 188.7, 10.8 (-CH3), 37.6 (-CH32-), 53.2 (-CH-), 21.8 (-CHz). The mass spectrum
of all twelve compounds was recorded, and it was virtually identical to the molecular weight
of the compounds.

Pharmacological Evaluation

Ex-vivo study of HeLa cell

Cell culture

HeLa human cervical carcinoma cells obtained from the American Type Culture Collection
were cultured in RPMI-1640 medium containing 10% FBS, 100 U/ml penicillin and 100
mg/ml streptomycin. The cells were incubated at 37°C in a 5% CO> humidified atmosphere.
Anticancer screening of the compounds of Oxazole derivatives (3-Oxal to 3-Oxal2) was
carried out by the standard procedure followed by NCI for screening. The human tumor cell
lines of the cancer screening panel were grown in RPMI 1640 medium containing 5% fatal
bovine serum and 2 mM I-glutamine. For a typical screening experiment, cells are inoculated
into 96 well ul plates in 100 pl at plating densities ranging from 5000 to 40,000 cells/well
depending on the doubling time of individual cell lines. After cell inoculation, the microtiter
plates are incubated at 37°C, 5% CO>, 95% air and 100% relative humidity for 24 h prior to
addition of experimental drugs. After 24 h, two plates of each cell line are fixed in situ with
TCA, to represent a measurement of the cell population for each cell line at the time of drug-
addition (Tz).

Experimental drugs are solubilized in dimethyl sulfoxide at 400-fold the desired final
maximum test concentration and stored frozen prior to use. At the time of drug addition, an
aliquot of frozen concentrate is thawed and diluted to twice. Aliquots of 100ul of these
different drug dilutions are added to the appropriate microtiter wells already containing 100ul
of medium, resulting in the required final drug concentrations.

Following the drug addition, the plates are incubated for an additional 48 h at 37°C, 5% CO,
95% air, and 100% relative humidity. For adherent cells, the assay is terminated by the
addition of cold TCA. Cells are fixed in situ by the gentle addition of 50 ul of cold 50% (w/v)
TCA (final concentration, 10% TCA) and incubated for 60 min at 4 °C. The supernatant is
discarded, and the plates are washed five times with tap water and air dried.

SRB ASSAY

Sulforhodamine B (SRB) solution (100 pl) at 0.4% (w/v) in 1% acetic acid is added to each
well, and plates are incubated for 10 min at room temperature. After staining, unbound dye is
removed by washing six times with 1% acetic acid and the plates are air dried. Bound stain is
subsequently solubilized with 10 mM trizma base, and the absorbance is read on an
automated plate reader at a wavelength of 515 nm. For suspension cells, the methodology is
the same except that the assay is terminated by fixing settled cells at the bottom of the wells
by gently adding 50 pl of 80% TCA (final concentration, 16% TCA). Using the seven
absorbance measurements [time zero, (Tz), control growth, ©, and test growth in the presence
of drug at the six concentration levels (Ti)], the percentage growth is calculated at each of the
drug concentrations levels.
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Percentage growth inhibition is calculated as: [(Ti — Tz)/(C — Tz)] x 100 for concentrations
for which Ti>/=T [(Ti - Tz) / Tz] x 100 for concentrations for which Ti<Tz
In-vitro anticancer activity
SRB ASSAY:
Anti-cancer activity of Oxazole derivatives (3-Oxal to 3-oxal2):- The Twelve compounds
were synthesized and evaluated for the anticancer activity. The cells are grown in
supplemented RPMI-1640 medium for 24 h. The test compounds were dissolved in DMSO
and incubated with cells at six concentrations with 10-fold dilutions, the highest being 10“M
and the others being 10°, 10, 107, and 10® M. The assay is terminated by addition of cold
trichloroacetic acid, and the cells are fixed and stained with Sulforhodamine B (SRB assay).
Bound stain is solubilized, and the absorbance is read on an automated plate reader. The
cytostatic  parameter 50% growth inhibition (GI50) was calculated from
time zero, control growth and the Six-concentration level absorbance. The cytotoxic
parameter that is, inhibitory concentrations (LC50) represent the average of two independent
experiments. Compound 3-Oxal inhibits proliferation of liver cancer cells and has a high
inhibitory effect on selected cell lines (HeLa). The data of percentage of growth inhibition
was represented in Table 6.

Table 6: Percentage growth inhibition of NCI1-H226 cell line

S, No, | Soneentration 01 |1 10 |25 |50 100

(LM)

Compound Percentage of Growth Inhibition
1 3-Oxal 0.32 1.63 9.17 |38.99 |60.83 76.03
2 3-Oxa2 0.26 1.33 745 | 3168 |49.42 61.78
3 3-Oxa3 0.18 0.92 516 |21.93 |34.21 42.77
4 3-Oxad 0.28 1.43 8.02 |34.11 |53.22 66.53
5 3-Oxab 0.20 1.02 573 | 2437 |38.01 47.52
6 3-Oxab 0.22 1.12 6.30 |26.80 |41.82 52.27
7 3-Oxa7 0.30 1.53 8.60 |36.55 |57.02 71.28
8 3-Oxa8 0.24 1.22 6.88 |29.24 |45.62 57.02
9 3-Oxa9 0.16 0.81 458 (1949 |3041 38.01
10 3-Oxal0 0.22 1.12 6.30 |26.80 |41.82 52.27
11 3-Oxall 0.18 0.92 516 |21.93 |34.21 42.77
12 3-Oxal2 0.28 1.43 8.02 |34.11 |5322 66.53

The SRB assay indicates that the Compound 3-Oxal has shown the 76.03% of inhibition,
compound 3-Oxa2 has shown 61.78% of inhibition, compound 3-Oxa3 has shown 42.77% of
inhibition, compound 3-Oxa2 has shown 66.53% of inhibition, compound 3-Oxa2 has shown
47.52% of inhibition, compound 3-Oxa2 has shown 52.27% of inhibition, compound 3-Oxa2
has shown 71.28% of inhibition, compound 3-Oxa2 has shown 57.02% of inhibition,
compound 3-Oxa2 has shown 38.01% of inhibition, compound 3-Oxa2 has shown 52.27% of
inhibition, compound 3-Oxa2 has shown 42.77% of inhibition and compound 3-Oxa2 has
shown 66.53% of inhibition. The compounds 3-Oxal, 3-Oxa4, 3-Oxa7 and 3-Oxal2 has
shown the percentage of inhibition more than 60 percentage. The compound 3-Oxal and 3-
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Oxa7 has the most potent compounds in the series having the 76.03 and 71.28 percentage of
inhibition respectively.

Percentage growth inhibition of NCI-H226 cell line

80 76.03
71.28
70 66.53 66.53
61.78

57.02
52.27 52.27
47.52
42.77 42.77
38.01

60

50

40

% of Inhibition
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10

3-Oxal 3-Oxa2 3-Oxa3 3-Oxa4 3-Oxa5 3-Oxa6 3-Oxa7 3-Oxa8 3-Oxa9 3-Oxal0 3-Oxall 3-Oxal2
Synthesized Compound with different conc

HO01 W1 W10 m25 m50 m100

Figure 1: Concentration dependent inhibition of NCI-H226 cell proliferation by
synthesized compounds

From the anticancer results by SRB assay, it is observed that compounds with electron
withdrawing substituents (R = CI, Br and Nitro) displayed better activity with greater
inhibition of cancer cell lines.

CONCLUSION

The heterocyclic moiety being so versatile in nature offers the medicinal chemist to explore
more about it in medicinal field and the data mentioned in this article will be a great help to
prospective researchers working in this area. Oxazole moiety is an important heterocyclic
compound as they are being an essential constituent of large number of marketed drugs and
having such diverse spectrum of biological activities, oxazole has immense potential to be
investigated for newer therapeutic possibilities and is an important class of lead compounds
for development of new chemical entities (NCE) to treat various diseases of clinical
importance.

In present research reported the research carried-out indicates that synthesized 1,3-
oxazole derivatives will displays anticancer activity. The structures of all the newly prepared
compounds were determined using IR, 1H NMR, 13C NMR and mass spectrometry. All the
newly prepared compounds were screened for in vitro anticancer activity against liver cancer
cell lines.

Overall, based on the bio-activity evaluation results, the compound 3-Oxal and 3-
Oxa7 has showed the best inhibition of liver cancer cell lines and emerged as a potent
anticancer agent among all. The synthesized new hybrid of heterocyclic compounds exhibited
as promising candidates for the development of some new drug molecules.
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