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Abstract:

In the present work, five ethyl 2-((4-0xo-3-aryl-3,4-dihydroquinazolin-2-yl)thio)acetate compounds (3a-e) were synthesized
starting from anthranilic acid (1) via 2-thioxo-3-arylquinazolin-4(3H)-ones (2a-e). The reaction of (2a-e) with hydrazine hydrate
to afford five 2-((4-oxo-3-aryl-3,4-dihydroquinazolin-2-yl)thio)acetohydrazide compounds (4a-e), respectively. Five new N-(4-
oxo-2-thioxothiazolidin-3-yl)-2-((4-o0x0-3-aryl-3,4-dihydroquinazolin-2-l)thio)acetamide compounds (5a-e) were synthesized
based on the reaction of (4a-e) with thiocarbonyl-bis-thioglycolic acid and the yields of the synthesis reactions were observed
to be about 58 to 72%. The chemical structure of the compounds was elucidated on the basis of IR, 1 H-NMR, 13 C-NMR
and HR-MS spectral data. The reaction of anthranilic acid and appropriately substituted phenyl isothiocyanates gave five
3-aryl-2-mercaptoquinazolin-4(3H)- one compounds with good yield. In the fact, the 2a-e compounds existed in the thione form,
namely 3-aryl-2-thioxo-2,3-dihydroquinazolin-4(1H)- one by tautomerization.The results investigating the biological activity of
the compounds contaning 2-thioxothiazolidin-4-one heterocycle (5a-e) indicated that the combination of two scaffolds being
3-arylquinazolin-4(3H)-one and 2-thioxothiazolidin-4-one did not form the compounds with cytotoxic activity against three

human cancer cells including Hep-G2 cells, LU-1 cells and HeLa cells.
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1. Introduction

3-aryl-3,4-dihydroquinazolin-4-one derivatives have
been of great interest in medicinal chemistry for their role
as potential biological agents. These derivatives exhibit a
wide range of biological effects such as antimicrobial [1-
3], antifungal [1], anticonvulsant [4], antihistamine [5],
an inhibitor for methionine synthase [6], and increasing
HDL cholesterol [7]. Specifically, compounds containing
3-aryl-3,4-dihydroquinazolin-4-one nuclei also show
promising anticancer potency [8, 9]. Besides that, the
S-arylidene-2-thioxothiazolidine-4-one  scaffold s
present in the molecular composition of some compounds
that inhibit the hepatitis C virus (HCV) [10], human
immunodeficiency virus (HIV) [11], aldose reductase
[12, 13], glycogen synthase kinase-3 (GSK-3) [14],
JNK-stimulating phosphatase-1 (JSP-1) [15], histone
acetyltransferases (HATs) [16], and 17B-hydroxysteroid
dehydrogenase type 3 [17]. A variety of biological
activities like anticonvulsant [18], antimicrobial [19],
anti-diabetic [20], antitumor [21, 22] and anticancer
activities [23, 24], etc., have been found in compounds
containing the 2-thioxothiazolidine-4-one moiety. The
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combination of 3-aryl-3,4-dihydroquinazolin-4-one and
2-thioxothiazolidine-4-one moieties thus promise to
produce organic molecules bearing precious biological
activities of both these heterocycles. This work reports
the synthesis of some N-(4-oxo-2-thioxothiazolidin-3-
yl)-2-((4-ox0-3-aryl-3,4-dihydroquinazolin-2-yl)thio)
acetamide compounds. Their biological activity has been
studied and is being reported soon.

2. Materials and methods

All reagents and chemicals were obtained from
commercial sources and were used without purification.
Melting points were recorded on a Gallenkamp melting
point apparatus and were uncorrected. Fourier transform
infrared (FTIR) spectra (v, cm™) were recorded in KBr
discs on a FTIR-8400S-SHIMADZU spectrometer. All
the NMR spectra were recorded on a Bruker Avance
III spectrometer (500 MHz for '"H-NMR and 125 MHz
for C-NMR). The residual solvent DMSO-d, signals
(64 2.50, 6. 39.52) are used as internal references. The
abbreviations s (singlet), d (doublet), dd (doublet of
doublet), £ (triplet), ¢ (quartet), and m (multiplet) are used
to describe the splitting of the peaks. The HR-ESI-MS
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spectra were recorded on an Agilent 6500 series Q-TOF
spectrometer.

The target compounds (5a-e) were synthesized via a
four-step pathway as illustrated in Scheme 1.
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Scheme 1. The pathway for synthesis of the target compounds.

The synthesis, physical characteristics as well as
spectral data of the 2a, 3a, 4a and 5a compounds were
reported in our previous work [24].

2.1. General procedure for synthesis of 3-aryl-2-
mercaptoquinazolin-4-one compounds (2a-e)

Anthranilic acid (13.7 g, 0.1 mol) was dissolved in
absolute ethanol (200 ml), then triethylamine (3 ml) and
appropriate aryl isothiocyanate (0.1 mol) were added
and the reaction mixture was refluxed for 4 h. Upon
completion, the reaction mixture was cooled and poured
into ice-cold water. The solid was filtered and then
recrystallized from a mixture of DMF and water, then
washed with cold ethanol to afford crystals.

3-(3-chlorophenyl)-2-mercaptoquinazolin-4-one
(2b): Yield: 78.0%. Mp. 269.5-270.7°C (lit. [7] 270°C);
IR (v, em™): 3219, 3136 (N-H), 3030 (C-H aromatic),
1661 (C=0), 1618, 1526, 1485 (C=N, C=C aromatic),
1227 (C=S); '"H-NMR (8, ppm): 13.10 (1H, s, SH), 7.97
(1H, d, J=8.0 Hz, Ar-H), 7.79 (1H, J=J,=7.5 Hz, Ar-H),
7.49 (4H, m, Ar-H), 7.36 (1H, dd, J =J,=7.5 Hz, Ar-H),
7.31 (1H, d, J=7.0 Hz, Ar-H); 3C-NMR (5, ppm): 176.3,
160.2, 141.1, 140.1, 136.1, 133.4, 130.9, 129.8, 128.7,
128.6, 127.9, 124.9, 116.7, 116.3.

3-(4-chlorophenyl)-2-mercaptoquinazolin-4-one
(2¢): Yield: 81.0%. Mp. 312.4-313.6°C (lit. [7] 315°C);
IR (v, cm™): 3265, 3138 (N-H), 3032 (C-H aromatic),
1681 (C=0), 1616, 1528, 1485 (C=N, C=C aromatic),
1229 (C=S); 'H-NMR (3, ppm): 13.08 (1H, s, SH), 7.96
(1H, dd, J=8.0 Hz, J=1.0 Hz, Ar-H), 7.79 (1H, dd,
J=J,=8.0 Hz, Ar-H), 7.55 (2H, d, J=8.0 Hz, Ar-H), 7.46
(1H, d, J=8.0 Hz, Ar-H), 7.36 (3H, m, Ar-H); “C-NMR
(5, ppm): 176.4, 160.2, 140.1, 138.7, 136.1, 133.2, 131.5,
129.5,127.9, 124.9, 116.7, 116.2.

3-(4-methylphenyl)-2-mercaptoquinazolin-4-one
(2d): Yield: 87.0%. Mp. 300.1-301.4°C (lit. [7] 302°C);
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IR (v, ecm™): 3242, 3123 (N-H), 3028 (C-H aromatic),
1659 (C=0), 1620, 1522, 1485 (C=N, C=C aromatic),
1229 (C=S); 'H-NMR (8, ppm): 13.01 (1H, s, SH), 7.95
(1H, dd, J=8.0 Hz, J=1.0 Hz, Ar-H), 7.78 (1H, ddd,
J=J,=8.0 Hz, J=1.5 Hz, Ar-H), 7.45 (1H, d, J=7.5 Hz,
Ar-H), 7.35 (1H, dd, J =J,=7.5 Hz, Ar-H), 7.28 (2H, d,
J=8.0 Hz, Ar-H), 7.14 (2H, d, J=8.0 Hz, Ar-H), 2.38 (3H,
s, CH,); "C-NMR (8, ppm): 176.7, 160.3, 140.1, 137.9,
137.2, 136.0, 129.9, 129.2, 127.9, 124.8, 116.7, 116.2,
21.3.

3-(4-methoxyphenyl)-2-mercaptoquinazolin-4-one
(2e): Yield: 75.0%. Mp. 272.7-273.5°C (lit. [7] 273°C);
IR (v, cm™): 3240, 3136 (N-H), 3036 (C-H aromatic),
1659 (C=0), 1618, 1528, 1485 (C=N, C=C aromatic),
1231 (C=S); '"H-NMR (8, ppm): 13.00 (1H, s, SH), 7.96
(IH, d, J=7.0 Hz, Ar-H), 7.78 (1H, dd, J =J,=7.5 Hz, Ar-
H),7.45 (1H, d,J=8.0 Hz, Ar-H), 7.35 (1H, dd, J =J,=8.0
Hz, Ar-H), 7.18 (2H, d, J=8.5 Hz, Ar-H), 7.01 (1H, d,
J=8.0 Hz, Ar-H), 3.82 (3H, 5, CH,0); "C-NMR (8, ppm):
177.0, 162.8, 160.4, 159.2, 140.0, 136.0, 132.4, 130.4,
127.9,124.8,116.7, 116.3, 114.6, 55.8.

2.2. General procedure for synthesis of ethyl
2-[(3-aryl-4-0x0-3,4-dihydroquinazolin-2-yl)thio]
acetate compounds (3a-e)

After stirring the solution of a definite 3-aryl-
2-mercaptoquinazolin-4-one (2a-e) (20 mmol) and
anhydrous potassium carbonate (2.76 g, 20 mmol) in dry
DMF (30 ml) for 30 min, ethyl chloroacetate (2.45 g, 20
mmol) was added and the reaction mixture was refluxed
for 5 h. Upon completion, the reaction mixture was
cooled and poured into ice-cold water. The white solid
was filtered and recrystallized from ethanol to give pure
product 3a-e, respectively.

Ethyl 2-[(3-(3-chlorophenyl)-4-0x0-3,4-
dihydroquinazolin-2-yl)thio]acetate (3b): Yield: 75.0%.
Mp. 86.6-87.2°C (lit. [7]: 86.0°C); IR (v, cm™): 3061
(C-H aromatic), 2976, 2922 (C-H aliphatic), 1732, 1690
(C=0), 1607, 1574, 1547, 1468 (C=N, C=C aromatic);
'H-NMR (6, ppm): 8.09 (1H, dd, J=8.0 Hz, J=1.5 Hz,
Ar-H), 7.85 (1H, ddd, J =J,=8.0 Hz, J=1.5 Hz, Ar-H),
7.73 (1H, m, Ar-H), 7.69 (1H, m, Ar-H), 7.65 (1H, dd,
J=J=8.0 Hz, Ar-H), 7.51 (3H, m, Ar-H), 4.15 (2H,
g, -CH,CH,), 4.01 (2H, s, -SCH,-), 1.24 (3H, ¢, CH,);
BC-NMR (3, ppm): 168.7, 161.0, 156.4, 147.4, 137.5,
135.6, 134.0, 131.6, 130.7, 130.0, 128.9, 127.1, 126.7,
126.4,120.0, 61.6, 34.9, 14.6.

Ethyl 2-[(3-(4-chlorophenyl)-4-0xo0-3,4-
dihydroquinazolin-2-yl)thio]acetate (3c): Yield: 69.0%.
Mp. 96.7-97.5°C (lit. [7]: 98.0°C); IR (v, em™): 3090
(C-H aromatic), 2980, 2932 (C-H aliphatic), 1732,
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1684 (C=0), 1605, 1549, 1468 (C=N, C=C aromatic);
"H-NMR (8, ppm): 8.09 (1H, d, J/=8.0 Hz, Ar-H), 7.85
(1H, dd, J =J,=8.0 Hz, Ar-H), 7.69 (2H, d, J=8.0 Hz, Ar-
H), 7.56 (2H, d, J=8.0 Hz, Ar-H), 7.56 (1H, d, J=8.0 Hz,
Ar-H), 7.50 (1H, dd, J =J,=8.0 Hz, Ar-H), 4.15 (2H, g,
J=7.0 Hz, -CH,CH,), 4.01 (2H, s, -SCH,-), 1.23 (3H, ¢,
J=7.0 Hz, -CH,CH,); "C-NMR (3, ppm): 168.7, 161.0,
156.6, 147.5, 135.6, 135.3, 135.1, 131.9, 130.2, 127.1,
126.7, 126.4, 120.0, 61.6, 34.9, 14.6.

Ethyl 2-[(3-(4-methylphenyl)-4-0x0-3,4-
dihydroquinazolin-2-yl)thio]acetate (3d): Yield: 73.0%.
Mp. 102.6-103.7°C (lit. [7]: 102.0°C); IR (v, cm™):
3061 (C-H aromatic), 2986, 2914 (C-H aliphatic), 1728,
1694 (C=0), 1607, 1547, 1466 (C=N, C=C aromatic);
"H-NMR (8, ppm): 8.07 (1H, d, J=8.0 Hz, Ar-H), 7.83
(1H, dd, J =J,=17.5, Ar-H), 7.50 (1H, d, J=8.0 Hz, Ar-H),
7.47 (1H, dd, J=J,=1.5 Hz, Ar-H), 7.40 (2H, d, J=8.0
Hz, Ar-H), 7.34 (2H, d, J=8.0 Hz, Ar-H), 4.15 (2H, q,
J=7.0 Hz, -CH,CH,), 3.98 (2H, s, -SCH,-), 2.43 (3H, s,
Ar-CH,), 1.23 (3H, ¢, J=7.0 Hz, -CH,CH,); "C-NMR (3,
ppm): 168.8, 161.1, 157.3, 147.5, 140.3, 135.4, 133.5,
130.6, 129.5,127.1, 126.6, 126.3, 119.9, 61.5, 34.9, 21.3,
14.6.

Ethyl 2-[(3-(4-methoxyphenyl)-4-0x0-3,4-
dihydroquinazolin-2-yl)thio]acetate (3e): Yield: 77.0%.
Mp. 120.8-122.1°C (lit. [7]: 122.0°C); IR (v, cm™): 3071
(C-H aromatic), 2974, 2926 (C-H aliphatic), 1734, 1682
(C=0), 1607, 1551, 1508, 1470 (C=N, C=C aromatic);
"H-NMR (8, ppm): 8.08 (1H, d, J=8.0 Hz, Ar-H), 7.85
(1H, dd, J =J,=8.0 Hz, Ar-H), 7.51 (1H, d, J=8.0 Hz, Ar-
H), 7.49 (1H, dd, J =J,=8.0 Hz, Ar-H), 7.39 (2H, d, J=8.0
Hz, Ar-H), 7.13 (2H, d, J=8.0 Hz, Ar-H), 4.15 (2H, q,
J=17.0 Hz, -CH,CH,), 3.97 (2H, s, -SCH,-), 3.86 (3H, s,
OCH,), 1.22 (3H, ¢, J=7.0 Hz, -CH,CH,); "C-NMR (G,
ppm): 168.8, 161.2, 160.7, 157.7, 147.5, 135.4, 131.1,
128.5,127.1,126.6, 126.3, 120.0, 115.2, 61.5, 56.0, 34.9,
14.6.

2.3. General procedure for synthesis of 2-[(3-aryl-
4-0x0-3,4-dihydroquinazolin-2-yl)thio]acetohydrazide
compounds (4a-e)

Refluxing a solution of ethanol (50 ml) dissolved a
definite ester 3a-e (20 mmol) and an excess of hydrazine
hydrate 80% (1.5 g, 30 mmol) for 6.0 h. The reaction
mixture was cooled to room temperature and the resulting
solid was filtered then recrystallized from ethanol to
afford crystals of 4a-e compounds, respectively.
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2-[(3-(3-chlorophenyl)-4-oxo-3,4-dihydroquinazolin-
2-yDthio]acetohydrazide (4b): Yield: 78%. Mp: 184.7-
185.6°C (lit. [7]: 186.0°C); IR (v, cm™): 3314 (N-H),
3063 (C-H aromatic), 2986 (C-H aliphatic), 1695,
1638 (C=0), 1605, 1553, 1470 (C=N, C=C aromatic);
'H-NMR (8, ppm): 9.32 (1H, s, NH), 8.09 (1H, d, J=7.0
Hz, Ar-H), 7.87 (1H, dd, J =J,=7.5 Hz, Ar-H), 7.72 (1H,
s, Ar-H), 7.64 (1H, dd, J =J,=8.0 Hz, Ar-H), 7.63 (2H,
m, Ar-H), 7.50 (2H, m, Ar-H), 4.28 ppm (2H, br, -NH,),
3.87 (2H, s, -SCH,-); "C-NMR (8, ppm): 166.5, 161.1,
156.6, 147.6, 137.6, 135.5, 134.0, 131.6, 130.6, 130.1,
129.0, 127.0, 126.6, 126.5, 120.0, 35.0.

2-[(3-(4-chlorophenyl)-4-oxo-3,4-dihydroquinazolin-
2-yl)thio]acetohydrazide (4c): Yield: 81%. Mp: 173.2-
174.5°C (lit. [7]: 175.0°C); IR (v, cm™): 3339, 3298 (N-
H), 3049 (C-H aromatic), 2982 (C-H aliphatic), 1684,
1647 (C=0), 1609, 1547, 1470 (C=N, C=C aromatic);
'H-NMR (8, ppm): 9.32 (1H, br, NH), 8.09 (1H, d, J=8.0
Hz, Ar-H), 7.86 (1H, dd, J =J,=8.0 Hz, Ar-H), 7.67 (2H,
d, J=8.5 Hz, Ar-H), 7.63 (1H, d, J=8.0 Hz, Ar-H), 7.55
(2H, d, J=8.0 Hz, Ar-H), 7.50 (2H, dd, J =J,=8.0 Hz, Ar-
H), 4.28 (2H, br, -NH,), 3.87 (2H, s, -SCH,-); "C-NMR
(5, ppm): 166.5, 161.1, 156.8, 147.6, 135.4, 135.2, 1351,
132.0, 130.1, 127.0, 126.6, 126.5, 120.0, 35.0.

2-[(3-(4-methylphenyl)-4-oxo-3,4-dihydroquinazolin-
2-yl)thio]acetohydrazide (4d): Yield: 77%. Mp: 147.5-
158.6°C (lit. [7]: 148.0°C); IR (v, cm™): 3341, 3271 (N-
H), 3063 (C-H aromatic), 2974 (C-H aliphatic), 1678,
1643 (C=0), 1609, 1549, 1468 (C=N, C=C aromatic);
'H-NMR (3, ppm): 9.30 (1H, br, NH), 8.08 (1H, d, J=8.0
Hz, Ar-H), 7.85 (1H, dd, J =/,=8.0 Hz, Ar-H), 7.62 (1H,
d, J=8.0 Hz, Ar-H), 7.49 (1H, dd, J =J,=8.0 Hz, Ar-H),
7.39 (2H, d, J=8.0 Hz, Ar-H), 7.39 (2H, d, J=8.0 Hz,
Ar-H), 4.26 (2H, br, -NH,-), 3.84 (2H, s, -SCH.-), 2.43
(3H, s, CH,-Ar); "C-NMR (8, ppm): 166.6, 161.2, 157.5,
147.6, 140.1, 135.3, 133.6, 130.5, 129.6, 127.0, 126.6,
126.5, 120.0, 35.0, 21.3.

2-[(3-(4-methoxyphenyl)-4-0x0-3,4-
dihydroquinazolin-2-yl)thio]acetohydrazide (4e): Yield:
82%. Mp: 154.4-155.6°C (lit. [7]: 149.0°C); IR (v, cm™):
3335, 3294 (N-H), 3069 (C-H aromatic), 2970, 2914
(C-H aliphatic), 1686, 1645 (C=0), 1607, 1545, 1508,
1468 (C=N, C=C aromatic); 'H-NMR (5, ppm): 9.30
(1H, s, NH), 8.08 (1H, d, /=8.0 Hz, Ar-H), 7.84 (1H, dd,
J=J,=8.0 Hz, Ar-H), 7.62 (1H, d, J=7.5 Hz, Ar-H), 7.48
(1H, dd, J =J,=8.0 Hz, Ar-H), 7.38 (2H, d, J=7.0 Hz, Ar-
H), 7.11 (2H, d, J=8.0 Hz, Ar-H), 4.27 (2H, br, -NH,-),
3.86 (3H, s, -OCH,), 3.84 (2H, s, -SCH,-); “C-NMR (3,
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ppm): 166.7, 161.3, 160.6, 157.9, 147.6, 135.3, 131.1,
128.6, 127.0, 126.6, 126.4, 120.0, 115.1, 56.0, 35.0.

2.4. General procedure for synthesis of N-(4-
0xo0-2-thioxothiazolidin-3-yl)-2-[(3-aryl-4-0x0-3,4-
dihydroquinazolin-2-yl)thioJacetamide compounds
(5a-e)

A definite 4a-e compound (5 mmol) and thiocarbonyl-
bis-thioglycolic acid (1.13 g, 5 mmol) were dissolved in
absolute ethanol (15 ml) and the solution was refluxed
for 8 h. The reaction mixture was cooled to room
temperature and the solid separated was filtered, dried,
and recrystallized from AcOH. The pure products 5a-e
were formed as a yellowish powder.

N-(4-oxo0-2-thioxothiazolidin-3-yl)-2-[(3-(3-
chlorophenyl)-4-oxo-3,4-dihydroquinazolin-2-yl)thio]
acetamide compounds (5b): Yield: 67.0%. Mp: 223.7-
224.3°C. IR (v, cm™): 3188 (N-H), 3067 (C-H aromatic),
2974 (C-H aliphatic), 1761, 1684 (C=0), 1551, 1466
(C=C aromatic, C=N), 1242 (-N-C=S); 'H-NMR (3,
ppm): 11.32 (1H, s, NH), 8.09 (1H, d, J/=8.0 Hz, Ar-H),
7.87 (1H, dd, J =J,=8.0 Hz, Ar-H), 7.76 (1H, dd, J =8.0
Hz, J=3.0 Hz, Ar-H), 7.72 (1H, m, Ar-H), 7.68 (1H,
dd, J=J,=8.0 Hz, Ar-H), 7.65 (1H, dd, J=J,=8.0 Hz,
Ar-H), 7.50 (2H, m, Ar-H), [4.44 (1H, J=19.0 Hz) and
4.39 (1H, J=19.0 Hz)] (-CH,- in the thiazolidine ring),
[4.18 (1H, J=20.0 Hz) and 4.13 (1H, J=20.0 Hz)] (-CH.-
in the -S-CH,-CONH- group); "C-NMR (8, ppm):
200.1 (C=S), 170.5, 165.9, 161.1 (C=0), 155.9, 147.6,
137.5, 135.3, 134.0, 131.6, 130.7, 130.1, 129.0, 127.0,
126.9, 126.7, 120.0 (C,), 34.6 (-SCH,-), 33.8 (-CH,-
thiazolidine ring); HR-ESI-MS m/z 476.9912 (M+H)*
calcd. for (C H, ,CIN,O,S,) 476.9917.

197714
N-(4-ox0-2-thioxothiazolidin-3-yl)-2-[(3-(4-
chlorophenyl)-4-oxo-3,4-dihydroquinazolin-2-yl)thio]
acetamide compounds (5¢): Yield: 69.0%. Mp: 247.3-
248.6°C. IR (v, cm™): 3211 (N-H), 3086 (C-H aromatic),
2980 (C-H aliphatic), 1763, 1690 (C=0), 1549, 1466
(C=C aromatic, C=N), 1233 (-N-C=S); 'H-NMR (5,
ppm): 11.31 (1H, s, NH), 8.09 (1H, d, J/=8.0 Hz, Ar-H),
7.86 (1H, dd, J =J,=7.0 Hz, Ar-H), 7.76 (1H, d, J=8.0 Hz,
Ar-H), 7.68 (2H, d, J=9.0 Hz, Ar-H), 7.56 (2H, m, Ar-H),
7.50 (1H, dd, J =J,=8.0 Hz, Ar-H), [4.43 (1H, J=18.5 Hz)
and 4.38 (1H, J=18.5 Hz)] (-CH,- in the thiazolidine ring),
[4.17 (1H, J=15.5 Hz) and 4.12 (1H, J=15.5 Hz)] (-CH.-
in the -S-CH,-CONH- group); "C-NMR (3, ppm): 200.1
(C=9), 170.5, 165.9, 161.1 (C=0), 156.1, 147.6, 135.3,
135.1, 131.9, 130.2, 127.0, 126.9, 126.6, 120.0 (C,),
34.6 (-SCH,-), 33.8 (-CH,- thiazolidine ring); HR-ESI-
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MS m/z 476.9923 (M+H)" calced. for (C H,,
476.9917.

N-(4-o0x0-2-thioxothiazolidin-3-yl)-2-[(3-(4-
methylphenyl)-4-oxo-3,4-dihydroquinazolin-2-yl)thio]
acetamide compounds (5d): Yield: 72.0%. Mp: 246.4-
247.2°C. IR (v, cm™): 3210 (N-H), 3093 (C-H aromatic),
2918 (C-H aliphatic), 1761, 1688 (C=0), 1609, 1549,
1466 (C=C aromatic, C=N), 1233 (-N-C=S); 'H-NMR
(5, ppm): 11.29 (1H, s, NH), 8.08 (1H, d, J=8.0 Hz, Ar-
H), 7.85 (1H, dd, J =J,=7.5 Hz, Ar-H), 7.75 (1H, d, J=8.0
Hz, Ar-H), 7.49 (1H, dd, J =J,=7.5 Hz, Ar-H), 7.40 (2H,
d, J=8.0 Hz, Ar-H), 7.34 (2H, d, J/=8.0 Hz, Ar-H), [4.43
(IH, J=18.5 Hz) and 4.38 (1H, J=18.5 Hz)] (-CH,- in the
thiazolidine ring), [4.14 (1H, J=16.0 Hz) and 4.09 (1H,
J=16.0 Hz)] (-CH,- in the -S-CH_,-CONH- group), 2.43
(3H, 5, CH,-Ar); "C-NMR (3, ppm): 200.1 (C=S), 170.5,
166.0, 161.2 (C=0), 156.8, 147.6, 140.3, 135.2, 133.5,
130.5, 129.6, 126.9, 126.5, 120.0 (C, ), 34.5 (-SCH,-),
33.8 (-CH,- thiazolidine ring), 21.3 (CH,-Ar); HR-ESI-
MS m/z 479.0275 (M+Na)" caled. for (C, H N, ,NaO,S.)
479.0282.

N-(4-oxo0-2-thioxothiazolidin-3-yl)-2-[(3-(4-
methoxyphenyl)-4-oxo-3,4-dihydroquinazolin-2-yl)thio]
acetamide compounds (5e): Yield: 58.0%. Mp: 234.6-
235.1°C. IR (v, cm™): 3213 (N-H), 2978 (C-H aliphatic),
1765, 1682 (C=0), 1549, 1466 (C=C aromatic, C=N),
1231 (-N-C=S); 'H-NMR (8, ppm): 11.29 (1H, s, NH),
8.08 (1H, d, J=7.5 Hz, Ar-H), 7.85 (1H, dd, J =J,=7.5
Hz, Ar-H), 7.74 (1H, d, J=8.0 Hz, Ar-H), 7.49 (1H, dd,
J=J,=1.5 Hz, Ar-H), 7.38 (2H, d, J=7.0 Hz, Ar-H), 7.13
(2H, d, J=7.0 Hz, Ar-H), [4.43 (1H, J=18.5 Hz) and 4.38
(IH, J=18.5 Hz)] (-CH,- in the thiazolidine ring), [4.14
(IH, J=15.5 Hz) and 4.09 (1H, J=15.5 Hz)] (-CH,- in the
-S-CH,-CONH- group), 3.86 (3H, s, OCH,); "C-NMR
(5, ppm): 200.1 (C=S), 170.5, 166.0, 161.3 (C=0), 160.7,
157.2, 147.6, 135.1, 131.1, 128.5, 126.9, 126.5, 120.0,
1152 (C,), 56.0 (CH,0), 34.6 (-SCH,-), 33.8 (-CH,-
thiazolidine ring); HR-ESI-MS m/z 473.0402 (M+H)*
caled. for (C,)H,N,O,S,) 473.0412.

200717

CIN,0,S,)

Cytotoxicity assay: Compounds Sa-e were tested for
cytotoxicity in three human cancer cell lines including
Hep-G2 (Human hepatocellular carcinoma), LU-1
(Human lung adenocarcinoma), and HeLLa (HeLa cervical
cancer cells). The cell lines were cultured in vitro under
standard cell culture conditions (humidified air, 5%
CO,, 37°C) according to the method of P. Skehan, et al.

JUNE 2022 « VOLUME 64 NUMBER 2



(1991) [25]. The cytotoxicity assay on cancer cell lines
was conducted by the Sulforhodamine B (SRB) method
as described by K. Likhitwitayawuid, et al. (1993) [26].
Ellipticine was used as the positive control and dimethyl
sulfoxide (DMSO) in culture media was used as the
negative control. The optical density (OD) was measured
by using an automated 96-well plate reader (Infinite
Tecan, Switzerland) at 550 nm. The percentage of cell
survival (CS%) was determined based on the absorbances
of the test sample and negative control (DMSO-treated
cells) as the following equation:

(ODsampte = ODaayo)
(0Dpmso — ODgqy o)
where OD,  : optical density of sample at 550 nm;

ple”

0D, optical density of negative control at 550 nm;

OD,, optical density of sample or DMSO at time zero

(start of sample exposure).

CS% = 100

Each sample was assayed with three replications and
the result was taken as mean + standard deviation (SD).
The results are recorded in Table 1.

Table 1. The cytotoxicity of 5a-e compounds in Hep-G2, LU-1 and
HeLa cell lines.

R e Concentration  CS (%)
(ng/ml) Hep-G2 LU-I HeLa

1 DMSO - 100 100 100
2 Ellipticine  $ 2.05+1.15 3.06+1.26 233123
3 % 5 99.75+0.16  78.6242.52 94454214
4 5b 5 99.26+0.66  98.74+090  95.5240.63
5 5 5 0848+1.03  8620£222  81.23+1.56
6 5d 5 95.79+038  66.5242.19  6524+1.04
7 Se 5 98.05£0.29  7635+1.15  78.8942.42
3. Results and discussion

The reaction  of  anthranilic acid and
appropriately ~ substituted phenyl isothiocyanates
gave five 3-aryl-2-mercaptoquinazolin-4(3 H)-

one compounds with good yield. In the fact,
the 2a-e compounds existed in the thione form,
namely  3-aryl-2-thioxo-2,3-dihydroquinazolin-4(1H)-
one by tautomerization. This was confirmed not only by
their IR spectra with an absorption band around 1200-
1300 cm™!, which was attributed to the C=S bond but
also by both their 'H-NMR and "*C-NMR spectra. The
'H-NMR spectra of the 2a-e compounds displayed a signal
at around o 13.00, which is attributed to the N-H proton
[27]. The signal appeared at high field (near 176.5 ppm)
in the "C-NMR spectra of the 2a-e compounds but was
not seen in the *C-NMR spectra of the 3a-e compounds,
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which must be assigned to carbon in the C=S group.
However, in an alkaline environment, the 2a-e compounds
transformed into thiolate form and reacted with ethyl
chloroacetate in the role of nucleophile agents to form
S-substituted products, namely, ethyl 2-[(3-aryl-4-oxo-
3,4-dihydroquinazolin-2-yl)thio]acetate. Existence of
2a-e compounds in thione form and their transformation
into S-substituted products were reported in our recent
work [28]. The esters, in turn, reacted with hydrazine
hydrate to form hydrazide compounds. The reaction
sequence used to synthesize the 2-[(4-oxo-3-aryl-3.4-
dihydroquinazolin-2-yl)thio] acetohydrazide compounds
from anthranilic acid and aryl isothiocyanates has been
reported in some works [7, 24]. However, spectral data
of the synthesized compounds including both ester and
hydrazide compounds, especially data on the *C-NMR
spectrum, were not fully available. The formation of
these compounds was confirmed by the similarity in both
melting point and spectral characteristics of them with
the ones of the corresponding compounds in the literature
[2, 7, 24]. Furthermore, the *C-NMR spectra of the 3b-e
and 4b-e compounds have been presented.

To form a 2-thioxothiazolidine-4-one compound, the
reaction of a hydrazide with thiocarbonyl-bis-thioglycolic
acid has been mentioned [19-24]. This method was used
to prepare the N-(4-oxo-2-thioxothiazolidin-3-yl)-2-[(4-
oxo-3-aryl-3,4-dihydroquinazolin-2-yl)thio]acetamide
compounds (5a-e) based on the reaction of thiocarbonyl-
bis-thioglycolic acid with appropriate hydrazides 4a-e.
Except for the Sa compound that was synthesized and
reported in our recent work [24], the Sb-e compounds
have not been found in the literature. In the IR spectra
of the 5a-e compounds, the vibration of the N-H bond
appeared around 3200 cm’, which is the absorption
region of the C=0 bond. Besides the absorption of the
lactam and amide carbonyl groups around 1690 cm™,
there is an appearance of a new band around 1760 cm™
assigned to the absorption of the C=0O group in the
2-thioxothiazolidin-4-one ring. The pseudo-molecular
ion peaks [M+H]" or [M+Na]* in the mass spectra of the
products matched with theoretical calculations. In the
"H-NMR spectra of the Sa-e compounds, in addition to
the signal at 4.13 ppm characterized as the -SCH,- group
bonding with quinazoline ring, there is the new signal
at 4.41 ppm that was assigned to the methylene group
on the thiazolidinone ring. Notably, the signals of these
methylene groups did not appear in the expected singlet
type, but both of them were split into two doublets, which
is similar to what happened to the compound containing
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a 2-thioxo-1,3-thiozolidin-4-one ring synthesized from
7-hydroxy-4-methylcoumarin [ 19]. Thus, the thiazolidine
ring not only contains non-equivalent methylene
protons but also makes the methylene protons of the
-SCH,CONH- group become diastereotopic protons.
Protons in each of these methylene groups interact
with each other and form doublet signals. Due to the
proximity of chemical shifts, these signals are influenced
by the roof effect and appear in the special shape as
described. The signals appearing in the *C-NMR spectra
of the 5a-e compounds include 2 signals at 34.5 ppm and
33.8 ppm (2 methylene carbons), a signal at 200.1 ppm
(carbon in the thioxo group), 3 signals at about 161-170
ppm (3 carbonyl carbons), and 14 signals at 120.0-156.5
ppm (unsaturated and aromatic carbons). In addition, the
signals of the carbon atoms in the aromatic rings appear
fully in the spectra. Particularly, the spectrum of the 5d
compound has a signal at 21.3 ppm while the spectrum of
the Se compound has a signal at 56.0 ppm. These signals
are assigned to carbon atoms in the methyl and methoxy
groups in their molecules, respectively. All data showed
that the structure of the Sa-e compounds matches their
desired molecular formula.

All compounds containing a 2-thioxothiazolidin-
4-one ring (5a-e) were evaluated for their potential
cytotoxicity against Hep-G2, LU-1, and Hela cancer
cell lines using Ellipticine as a positive control. The
results were expressed in terms of the percentage of
cell survival (CS%) (see Table 1). Disappointingly, all
of the (5a-e) compounds possessed low toxicity against
the three human cancer cell lines tested. Other biological
activities of these compounds such as antimicrobial and
antioxidant activities are continuing to be investigated.

4. Conclusions

In the present work, five new N-(4-oxo0-2-
thioxothiazolidin-3-yl)-2-[(4-0x0-3-aryl-3.,4-
dihydroquinazolin-2-yl)thio]acetamide compounds
were synthesized and their structures were confirmed
by IR, HR-MS, 'H-NMR, and “C-NMR spectral data.
However, the initial survey showed that all of these
hybrid compounds based 3-aryl-2-sulfanylquinazolin-
4(3H)-one heterocycle and 2-thioxothiazolidin-4-one
heterocycle did not exhibit cytotoxic active against
Hep-G2, LU-1, and HeLa cancer cell lines.
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