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ABSTRACT. Treatment of sulfamethoxazole (SMZ ) (1) with different aromatic aldehydes 2a-f within few minutes 
(5-8 min) afforded the corresponding Schiff bases 3a-f which were subjected to react with thioglycolic acid (4) 
under refluxing toluene/dimethlformamide (DMF) in (1:1) ratio for 12-17 h, yielded N-(5-methylisoxazol-3-yl)-4-
(4-oxo-2-phenyl-1,3-thiazolidin-3-yl)benzenesulfon- amide derivatives 5a-f. On the other hand, the same products 
5a-f were obtained when SMZ (1)  was treated with a mixture of the same aromatic aldehydes 2a-f and thioglycolic 
acid 4  via one-pot, three-component reaction under microwave irradiation. The key advantages of this process were 
high yields 79-88%, shorter reaction times 6-11 min., easy work-up, and problems associated with toxic solvent use 
(cost, safety, pollution) were avoided. The structures of newly compounds were elucidated by elemental and spectral 
analyses. Three compounds 5a, 5b and 5f were tested for cytotoxicity against four human cancer cell lines MCF-7, 
HePG2, HCT 116 and 116 PC-3. Compound 5b exhibited the most potent cytotoxic properties on HePG2 and PC-
3. Furthermore, it showed inhabitory effect against MCF-7 and HCT 116 cells. 

 
KEY WORDS: Sulfamethoxazole, 4-Thiazolidinones, Schiff bases, Multicomponent reaction, Microwave, 
Traditional methods and cytotoxicity 
 

INTRODUCTION 
 
In recent year, chemists are interested to applied modern techniques in organic synthesis. One of 
these important techniques is the use of microwave irradiation for many reasons such as  
environmentally friendly, easy work-up, reduce time from hours to minutes, in addition to afford 
higher yield compared to traditional methods [1-4]. Moreover, One-pot multi-component 
reactions are the most important application in organic synthesis due to the possibility of 
achieving high synthetic efficiency, exceptional synthetic efficiency, high selectivity, and 
procedural simplicity [1-6]. 4-Thiazolidinones are an important group of heterocyclic compounds, 
which possess a wide range of pharmaceutical and biological applications such as antiviral [10], 
anticancer [11, 12], antimycobacterial [13], antimicrobial [14-16], analgesic and anti-
inflammatory activities [17-20]. Recently, many diseases have spread for various reasons, one of 
the most dangerous diseases spread all over the world is cancer which caused by the excessive 
growth of cells in the body in an uncontrolled manner. Recently, there have been many 
developments in the treatment of cancer disease because cancer is the most common cause of 
human death according to the World Health Organization. Unfortunately, the number of patients 
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is increasing all over the world, especially in developed countries. There are many common cancer 
treatments such as surgery, radiotherapy, and chemotherapy. Chemotherapy drugs is the major 
areas in current efforts to treat cancer [21]. Therefore, the researcher team tries to find new 
compounds that may be later promising to treat cancer. From previous studies, we conclude that 
thiazole can be used in many therapeutic cases, such as cancer treatment [20, 21]. Therefore, the 
teamwork decided to use sulfamethoxazole as a starting material for the synthesis of some new 
compounds that may be used for treatment of cancer. This study deals with the design and 
synthesis of new thiazole derivatives scaffold as promising anti-cancer. 
 

RESULTS AND DISCUSSION 
 
Chemistry 
 
The started material sulfamethoxazole 1 was suggested to react with some aromatic aldehydes 2a-
f namely; 2-tosyloxybenzaldehyde 2a, 4-tosyloxybenzaldehyde 2b, 2-hydroxybenzaldehyde 2c, 

5-bromo-2-hydroxybenzaldehyde 2d, anisaldehyde 2e, and 4-N,N-dimethly edyminobenzaldeha  
2f via stirring in ethanol for 5-8 minutes at room temperature to afford the gorrespondinc Schiff 
bases 3a–f, Scheme 1. 

The structure of Schiff bases 3a-f were established on the basis of IR, 1H-NMR, 13C NMR and 
elemental analyses. Their IR spectra showed the absence of absorption bands due to NH2 and 
C=Oaldehydic groups and appearance of new absorption bands in the region 1630-1645 cm-1 due to 
CH=Nstr. groups.1H NMR (δ, DMSO-d6) spectra showed, beside the expected aromatic protons 
signals, new singlet signals in the region δ 8.60-8.31 ppm due to N=CH ; singlet signal at δ 11.29 
ppm for OH group in compound 3c; 3.83 ppm for OMe group in compound 3e; N-dimethyl group 
at δ 3.23 ppm and in the region δ 2.44-2.27 ppm for CH3 groups in compounds 3a,b, respectively. 
Moreover, their 13C NMR spectra showed the appearance of new signals at δ 55.88 ppm due to 
OMe group and the CH3 group at δ 21.17 ppm, respectively. Elemental analyses of compounds 
3a-f provided the structure of the new compounds (cf. experimental). 

N-(5-Methylisoxazol-3-yl)-4-(4-oxo-2-phenyl-1,3-thiazolidin-3-yl)benzene derivatives 5a-f 
were synthesized via two methods. The first method: treatment of Schiff bases 3a-f with 
thioglycolic acid (3) under refluxing DMF/toluene for 12-17 h, in moderates 56-69%. Yield and 
long reaction time. The second method was deraperp as high yields, commercially available, 
simple, low reaction times via one-pot, three-component reaction of compound 1 with the same 
aromatic aldehydes 2a-g and thioglycolic acid (3) under irradiation using microwave technique 
in the presence of 5 mL DMF/toluene (Scheme 1, Table 1). The key advantages of this process 
were high yields 79-88%, shorter reaction times 6-11 min., easy work-up, and problems associated 
with toxic solvent use (cost, safety, pollution) were avoided. The optimized results are 
summarized in Table 1. 

IR spectra of compounds 5a-f revealed the appearance of new carbonyl groups in the region 
1648–1684 cm-1. 1H NMR (DMSO-d6) spectra showed, beside the expected aromatic protons 
signals, new doublet-doublet signals in the region δ 4.03-3.47 ppm consistent with the CH2 
groups, and singlet signal corresponding to SCH-N groups in the region δ 6.24-6.03 ppm. 
Furthermore, 13C NMR spectra and elemental analyses of compounds 5a-f provided the structure 
of thiazolidinone ring. For example, 13C NMR spectrum of compound 5a showed beside the 
expected aromatic signals the appearance of new signal at δ 21.58 ppm due to CH3 group, a new 
signal at δ 60.87 ppm for the CH2 group and at δ 170.11 ppm due to C=O group. Moreover, its 
DEPT 135 spectrum revealed the disappearance of carbonyl group and appearance of opposite 
side signal at δ 62.71 ppm for the CH2 group. 

The formation of compounds 5a-f can be explained by the possible mechanism presented in 
Scheme 2. 
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Scheme 1. Synthesis of Schiff bases 3a-f and 4-thiazolidinones 5a-f. 
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Scheme 2. Reaction mechanism for formation of 4-thiazolidinones 5a-f. 
 

Table 1. Comparison of the yields and times for synthesis of 4-thiazolidinones. 
 

Compound 
No. 

M.W. irradiation Conventional condensation 
Yield % Time (min) Yield % Time (h) 

5a 84 11 59 17 
5b 88 7 67 15 
5c 87 10 56 17 
5d 85 9 65 12 
5e 79 8 69 15 
5f 83 6 64 13 

 

From the recorded results in Table 1, it is clear that the low consumed time and high yield of 
products, when green chemistry protocols (as environment friendly and economically) have been 
employed and it is much better compared with conventional procedure for the synthesis of 4-
thiazolidinone derivatives. 

 

Cytotoxic activity 
 

Three compounds 5a, 5b and 5f were tested for cytotoxicity against four human tumor cells 
(MCF-7, HePG2, HCT 116 and 116 PC-3). Using the SRB assay after 72 hours of treatment with 
different concentrations (0.0, 0.01, 0.1, 1, 10, 100, and 1000 μg/mL) (cell viability assay). The 
findings revealed that the viability of the cells decreases as the concentration of these compounds 
increases in all cancer cell lines (Figure 1, Table 2). 
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Figure 1. The toxicity responding of various tested compounds to human cancer cells MCF-7, 

HepG2, HCT116 and PC-3 using the SRB assay. 
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Compound 5b exhibited the most potent cytotoxic properties on HePG2 and PC-3, with IC50s 
of 13.7, 2.7 and 11.2, 0.3 μg/mL, respectively, followed by compound 5f  on MCF-7 with an IC50 
of 11.8, 1.1 μg/mL and compound 5a on PC-3 with IC50s of 13.2, 1.2 μg/mL. Furthermore, 
compound 5b has a promising inhabatory effect against MCF-7 and HCT 116 cells, with IC50s 
of 17.1, 0.62 and 16.5, 2.5 μg/mL, respectively, as well compound 5f against HePG2 and PC-3 
cancer cells, with IC50s of 17.3, 2.6 and 16.1, 0.8 μg/mL, respectively. Similarly, compound 5b 
has a significant toxic influence on MCF-7, HePG2, and HCT 116 cells, with IC50s of 22.8, 1.9, 
21.5, 2.1, and 29.1, 0.4 μg/mL, respectively, as compound 5f on HCT 116 with IC50 27.5, 1.1 
μg/mL. 

 
Table 2. The IC50 (µg) of new compounds against different human solid cancer cell lines. 
 

Compounds IC50% (µg/mL) 
MCF-7 HEPG-2 HCT116 PC-3 

5a 17.1 ± 0.62 13.7 ± 2.7 16.5 ± 2.5 11.2 ± 0.3 
5b 22.8 ± 1.9 21.5 ± 2.1 29.1 ± 0.4 13.2 ± 1.2 
5f 11.8 ± 1.1 17.3 ± 2.6 27.5 ± 1.1 16.1 ± 0.8 

 
The toxicity responding of various tested compounds to human cancer cells MCF-7, HepG2, 

HCT116 and PC-3., for 72 hours, cells were incubated with variable concentrations of various 
three compounds (Figure 1.). SRB staining was used to determine cell viability and proliferation. 
The amount of dye binding is directly proportional to the number of viable cells. The axes reflect 
the concentrations of the three test substances used in the experiment, and the percentage 
responses of toxicity and cell survival to the concentrations are represented by bars to observe the 
dose-response relationship. The extent of the decrease in cell viability can vary between cell lines 
and compounds, indicating differences in their sensitivity to compounds. 

 

EXPERIMENTAL 
 
Chemistry 
 
All commercially available reagents were purchased from Merck, Aldrich and Fluka, and were 
used without further purification. All reactions were monitored by thin layer 
chromatography(TLC) using precoated plates of silica gel G/UV-254 of 0.25 mm thickness 
(Merck 60F254) and UV light (254 nm/365 nm) for visualization. Melting points were detected 
with a Kofler melting points apparatus and uncorrected. Infrared spectra were recorded with a FT-
IR-ALPHBROKER-Platinum-ATR spectrometer, and are given as cm-1 using the attenuated total 
reflection (ATR) method.1H NMR and 13C NMR spectra for all compounds were recorded in 
DMSO-d6 on a Bruker Bio Spin AG spectrometer at 400 MHz and100 MHz, respectively. 
Elemental analyses were obtained on a Perkin-Elmer CHN-analyzer model. 
 
Cytotoxicity assay 
 
Cell culture 
 
The American type culture collection provided human cell lines, prostate adenocarcinoma (PC-
3), breast cancer (MCF-7), hepatocellular carcinoma (HePG2) and colon cancer cell line (HCT 
116) (ATCC). In a humidified, 5% (v/v) CO2 condition, cells were incubated in RPMI-1640 
enriched with (100 g/mL); penicillin (100 units/L); and heat-inactivated fetal bovine serum (10 
percent v/v) at 37°C. Using the sulphorhodamine B assay, the cytotoxicity of chemical compounds 
was assessed against human cancer cell lines (PC-3, MCF-7, HePG2 and HCT 116) (SRB). Before 
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treated with the chemical compounds, 80 percent confluent proliferating cells trypsinized and 
cultivated in a 96 well tissue culture plate for 24 hours. Untreated cells (control) added to cells 
that exposed to the six various concentrations of each drug (0.01, 0.1, 1, 10, and 1000 µg/mL). 
They were exposed to the doses for 72 hours before being fixed with TCA (10% w/v) for 1 hour 
at 4 °C. After repeated washes, cells stained for ten min in the dark with a 0.4% (w/v) SRB 
solution. Glacial acetic acid, 1 percent (v/v), used to remove any remaining discoloration. The 
SRB-stained cells dissolved in Tris-HCl after drying overnight, and the color intensity quantified 
in a microplate reader at 540 nm. Using SigmaPlot 12.0 software, the correlation between viability 
percentage of each tumor cell line and chemical concentrations analyzed to determine the IC50 
(drug dose that reduces survival to 50%) [22].  
 
General procedure for synthesis of compounds 3a-f 
 
A mixture of (2 mmole) sulfamethoxazole (1) (0.55 g) and of aromatic aldehydes 2a-f namely; 2-
tosyloxybenzaldehyde (2a), 4-tosyloxybenzaldehyde (2b), 2-hydroxybenzaldehyde (2c), 5-
bromo-2-hydroxybenzaldehyde (2d), anisaldehyde (2e), and 4-N,N-dimethyledyhedlaznebonima  
(2f) were irradiation using microwave technique in ethanol/TEA for 5-8 min to afford the 
gnidnopserroc Schiff base. The formed solid products were filtered off, washed with small 
amounts of ethanol, dried, and crystallized from ethanol. 
 
4-{[(2-(4-Methylbenzenesulfonate))methylene]amino}-N-(5-methylisoxazol-3-yl)benzene sulfon 
amide (3a). Mp 144 °C; IR cm-1:  3117 (NH), 3076 (C–Harom.), 1639 (CH=N), 1362 (S=O); 1H 
NMR δ 11.65 (s, 1H, NH), 8.50 (s, 1H,  CH=N) 7.95–7.04 (m, 13H, CHarom), 2.44 (s, 3H, CH3), 
2.34 (s, 3H, CH3); 13C NMR δ (ppm): 165.21. 159.04, 158.42, 156.74, 155.40, 149.65, 146.79, 
137.23, 136.38, 134.08, 131.19, 130.89, 130.76, 129.49, 128.85, 124.78, 121.98, 113.08, 21.65, 
12.48; anal. calcd. for C24H21N3O6S2 (511.57): C (56.35%), H (4.14%), N (8.21%), S (12.54%) 
Found: C (56.39%), H (4.17%), N (8.29%), S (12.61%). 
 
4-{[(4-(4-Methylbenzenesulfonate))methylene]amino}-N-(5-methylisoxazol-3-yl)benzene sulfon 
amide (3b). Mp  148 °C; IR cm-1:  3189 (NH), 3084 (C–Harom.), 1635 (CH=N), 1360 (S=O); 1H 
NMR δ 9.93 (s, 1H, NH), 8 7.74–6.06 (m, 14H, CHarom+ CH=N.), 2.41 (s, 3H, CH3), 2.27 (s, 3H, 
CH3); 13C NMR δ (ppm): 167.34, 158.67, 155.29, 153.90, 150.24, 144.09, 141.48, 136.87, 132.78, 
130.15, 129.45, 127.25, 123.95, 121.98, 119,04, 117.64, 21.64, 13.97; anal. calcd. for 
C24H21N3O6S2 (511.57): C (56.35%), H (4.14%), N (8.21%), S (12.54%) Found: C (56.41%), H 
(4.09%), N (8.19%), S (12.47%). 
 
4-{[(4-Hydroxyphenyl)methylene]amino}-N-(5-methylisoxazol-3-yl)benzenesulfonamide (3c). 
Mp 134 °C; IR cm-1: 3415 (OH), 3214 (NH), 3079 (C–Harom.), 1638 (CH=N), 1364 (S=O); 1H 
NMR δ 11.29 (s, 1H, OH), 9.84 (s, 1H, NH), 8.49 - 6.02 (m, 11H, CHarom+ CH=N), 2.42 (s, 3H, 
CH3); anal. calcd. for C17H15N3O4S (357.38): C (57.13%) H (4.23%), N (11.76%), S (8.97%) 
Found: C (57.19%), H (4.15%), N (11.85%), S (9.04%). 
 
4-{[(5-Bromo-2-hydroxyphenyl)methylene]amino}-N-(5-methylisoxazol-3-yl)benzene sulfon 
amide (3d). Mp 156 °C; IR cm-1:  3398 (OH), 3179 (NH), 3081 (C–Harom.), 1630 (CH=N), 1374 
(S=O); 1H NMR δ 10.17 (s, 1H, OH), 7.74 - 6.06 (m, 9H, CHarom+ 1H, NH), 2.27 (s, 3H, CH3); 
anal. calcd. for C17H14BrN3O4S (436.27): C (46.80%), H (3.23%), N (9.63%), S (7.35%). Found: 
C (46.87%),  H (3.30%),  N (9.75%), S (7.31%). 
 
4-{[(4-Methoxyphenyl)methylene]amino}-N-(5-methylisoxazol-3-yl)benzenesulfonamide (3e).  
Mp 137 °C; IR cm-1:  3203 (NH), 3071 (C–Harom.), 1645 (CH=N), 1377 (S=O) ;1H NMR δ 10.14 
(s, 1H, NH),  8.09–6.68 (m, 10H, CHarom.+ CH=N), 3.83 (s,1H, OCH3), 2.55 (s, 3H, CH3); C 
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(58.21%), H (4.61%), N (11.31%), S (8.63%); 13C NMR δ (ppm): 161.54. 154.65, 151.24, 146.23, 
146.02, 140.89, 134.65, 134.08, 130.19, 128.43, 123.87,119.54,  55.88, 21.17; anal. calcd. for 
C18H17N3O4S (371.41). Found: C (58.28%), H (4.70%), N (11.24%), S (8.71%). 
 
4-([4-(Dimethylamino)phenyl]methylene]amino]-N-(5-methylisoxazol-3-yl)benzene sulfonamide 
(3f). Mp 176 °C; IR cm-1: 3158 (NH), 3069 (C–Harom.), 1631 (CH=N), 1376 (S=O); 1H NMR δ 
11.56 (s, 1H, NH), 8.07–6.85 (m, 10H, CHarom.+ CH=N), 3.23 (s, 6H N(CH3)2), 2.46 (s, 3H, CH3); 
anal. calcd. for C19H20N4O3S (384.45); C (59.36%), H (5.24%), N (14.57%), S (8.34%). Found: 
C (59.43%), H (5.19%), N (14.68%), S (8.39%). 
 
General procedure for synthesis of compounds 5a-f 
 
Method A (traditional method). A mixture of Schiff bases 3a-f (2 mmol) and thioglycolic acid 
(2.2 mmol) in dry toluene and DMF (1:1, molar ratio), 30 mL) was refluxed for 7-11 h., and the 
water formed during the reaction was removed by Dean-Stark apparatus. After the completion of 
reaction (progress was checked by TLC), the reaction mixture cooled and washed with dilute 
solution of sodium bicarbonate to remove unreacted acid. The organic layer separated, toluene 
was removed by rotary evaporator, the solid product was collected and purified by crystallization 
from ethanol. 
 
Method B (microwave method). An equimolar amount (1 mmol) of sulfamethoxazole (1), (2 
mmol), aromatic aldehyde (2 mmol) in dry toluene- DMF (5 mL) was allowed to irradiate in a 
MW oven for 10-14 min, then thioglycolic acid (2 mmol) was added. The mixture allowed to 
irradiate in a MW oven for approve time as shown in Table 1 After the completion of reaction 
(progress was checked by TLC), the reaction mixture was cooled and washed with dilute solution 
of sodium bicarbonate to remove unreacted acid. The organic layer separated, toluene was 
removed by rotary evaporator, the solid product was collected and purified by crystallization from 
ethanol. 

 
4-[(2-(4-Methylbenzenesulfonate))-4-oxoisothiazolidin-2-yl]-N-(5-methylisoxazol-3-yl)benzene 
sulfonamide (5a). Mp 187 °C; IR (ATR) cm-1: 3197 (NH), 3097 (C–Harom.), 2987, 2926 (C–Haliph.), 
1675 (C=O), 1367 (S=O); 1H NMR δ 11.36 ( s, 1H, NH), 7.92–6.59 (m, 13H, CHarom.), 6.09 (s, 
1H, N–CH–S), 4.01-3.86 (dd, 2H, CH2), 2.45 (s, 3H, CH3), 2.39 (s, 3H, CH3); 13C NMR δ (ppm): 
171.10, 149.24, 146.36, 131.50, 130.65, 129.29, 128.51, 127.31, 126.68, 125.76, 125.18, 124.68, 
122.83, 98.12, 62.90, 33.18, 21.21; DEPT 135; 130.65, 130.61, 129.29, 128.51, 126.67, 125.76, 
125.17, 122.83, 122.78, 62.71, 33.13, 21.58. Anal. calcd. for C26H23N3O7S3 (585.67) C (53.32%), 
H (3.96%), N (7.17%), S (16.42%). Found: C (53.39%), H (4.05%), N (7.24%), S (16.53%). 
 
4-[(4-(4-Methylbenzenesulfonate))-4-oxoisothiazolidin-2-yl]-N-(5-methylisoxazol-3-yl)benzene 
sulfonamide (5b). Mp 214 °C; IR cm-1: 3187 (NH), 3065 (C–Harom.), 2974, 2965 (C–Haliph.), 1677 
(C=O), 1362(S=O), 1176; 1H NMR δ 7.83–7.01 (m, 14H, CHarom+1H, NH.), 6.24 (s, 1H, N–CH–
S), 3.93-3.78 (dd, 2H, CH2), 2.44 (s, 3H, CH3), 2.21 (s, 3H, CH3); 13C NMR δ (ppm): 171.41, 
170.84, 157.81, 146.83, 142.02, 136.98, 131.99, 130.98, 130.57, 128.82, 128.52, 128.56, 127.84, 
124.84, 121.99, 95.87, 58.14, 21.67, 12.50; DEPT 135; 150.13, 148.20, 141.13, 138.03, 131.20, 
130.03, 60.57,21.14, 20.47. Anal. calcd. for C26H23N3O7S3 (585.67); C(53.32%), H(3.96%), 
N(7.17%), S (16.42%). Found: C (53.41%), H (4.09%), N (7.27%), S (16.59%) 
 
4-[2-(4-Hydroxyphenyl)-4-oxo-1,3-thiazolidin-3-yl]-N-(5-methylisoxazol-3-yl)benzene sulfon 
amide (5c). Mp 189 °C; IR cm-1: 3412 (OH),  3187 (NH), 3065 (C–Harom.), 2974, 2965 (C–Haliph.), 
1684 (C=O), 1362 (S=O); 1H NMR δ 13.09 (s,1H, OH),  12.41 ( s, 1H, NH), 8.17–6.76 (m, 9H, 
CHarom.), 6.15 (s, 1H, N–CH–S), 4.03-3.99 (dd, 2H, CH2), 2.45 (s, 3H, CH3);  13C NMR δ (ppm): 
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170.11, 168.38, 150.09, 144.56, 141.18, 139.76, 131.86, 130.02, 127.46, 126.13, 123.34, 122.35, 
60.87, 33.18, 21.58. Anal. calcd. for C19H17N3O5S2 (431.48) C(52.89%), H (3.97%), N (9.74%), 
S (14.86%). Found: C (52.94%), H (4.07%), N (9.86%), S (14.93%). 
 
4-[2-(5-Bromo-2-hydroxyphenyl)-4-oxo-1,3-thiazolidin-3-yl]-N-(5-methylisoxazol-3-yl) benzene 
sulfonamide (5d). Mp 203 °C; IR cm-1: 3345 (OH),  3164 (NH), 3092 (C–Harom.), 2962, 2953       
(C–Haliph.), 1682 (C=O), 1357 (S=O); 1H NMR δ 12.14 (br,1H, OH),  11.08 ( s, 1H, NH), 8.04–
6.76 (m, 8H, CHarom.), 6.24 (s, 1H, N–CH–S), 3.51-3.47 (dd, 2H, CH2), 2.43 (s, 3H, CH3);  13C 
NMR δ (ppm): 174.32, 167.13, 151.57, 147.15, 144.61, 141.05, 138.12, 136.35, 134.00, 132.16, 
130.08, 127.20, 125.16, 124.99, 123.57, 62.02, 21.58. Anal. calcd. for C19H16BrN3O5S2 (510.38); 
C (44.71%), H (3.16%), Br (15.66%), N (8.23%), S (12.57%). Found: C (44.71%), H (3.16%), N 
(8.23%), S (12.57%), Br (15.66%). 
 
4-[2-(4-Methoxyphenyl)-4-oxo-1,3-thiazolidin-3-yl]-N-(5-methylisoxazol-3-yl)benzene sulfon 
amide (5e). Mp 186 °C; IR cm-1:  3175 (NH), 3067 (C–Harom.), 2971, 2965 (C–Haliph.), 1667 (C=O), 
1361 (S=O); 1H NMR δ 11.09 ( s, 1H, NH), 8.05–6.57 (m, 9H, CHarom.), 6.03 (s, 1H, N–CH–S), 
3.89 (s, 3H, OMe), 3.49-3.47 (dd, 2H, CH2), 2.41 (s, 3H, CH3);  13C NMR δ (ppm): 170.83, 157.80, 
146.83, 143.71, 142.19, 140.69, 139.29, 134.67, 132.24, 130.15, 129.27, 124.76, 122.37, 121.45, 
64.68, 60.36, 21.57. Anal. calcd.  for C20H19N3O5S2 (445.51) C (53.92%), H (4.30%), N (9.43%) 
S (14.39%). Found: C (53.78%), H (4.37%), N (9.39%), S (14.46%). 
 
4-[2-(N,N-Dimethylphenylamino)-4-oxo-1,3-thiazolidin-3-yl]-N-(5-methylisoxazol-3-yl)benzene 
sulfonamide (5f). Mp 217 °C; IR cm-1:  3197 (NH), 3084 (C–Harom.), 2993, 2972 (C–Haliph.), 1648 
(C=O), 1367 (S=O); 1H NMR δ 10.86 ( s, 1H, NH), 8.05–6.57 (m, 9H, CHarom.), 6.08 (s, 1H, N–
CH–S), 3.30( s, 6H, NMe2), 3.80-3.78 (dd, 2H, CH2), 2.43 (s, 3H, CH3);  13C NMR δ (ppm): 
171.65, 154.61, 148.14, 145.81, 142.08, 138.14, 138.03, 135.61, 134.14, 133.04, 132.72, 130.36, 
127.90, 125.26, 121.45, 62.57, 21.45. Anal. calcd.  for C21H22N4O4S2 (458.55) C (55.00%), H 
(4.84%), N (12.22%), S (13.99%). Found: C (54.97%), H (4.94%), N (12.31%), S (14.06%). 
 

CONCLUSION 
 
New series of 4-thiazolidinones were synthesized via two methods, traditional method and 
microwave technique which is a simple and efficient protocol strategy (multicomponent reaction). 
The advanced of this method are mild reaction, low cost, expeditious, and an environmentally 
method. These compounds are promising anticancer cell and characterized by spectral techniques. 
The cytotoxicity of three compounds 5a, 5b and 5f were tested against four human cancer cell 
lines MCF-7, HePG2, HCT 116 and 116 PC-3. Compound 5b exhibited the most potent cytotoxic 
properties.  

ACKNOWLEDGMENTS 
 
The authors gratefully acknowledge to; Sohag University, Sohag 82524; Jouf University, P.O. 
Box 2014, Sakaka and to Taibah University, Madinah 42353, Saudi Arabia.  
 

REFERENCES 
 

1. Aboul-fetouh, E.M.; Amer, A. A.; El-Shaieb, K.M.; Ali, A.M. 4-Hydroxy-1-phenylquinolin-
2(1H)-one in one-pot synthesis of pyrimidoquinolines and related compounds 
under microwave irradiation and conventional conditions. J. Het. Chem. 2015, 53, 383-388. 



Hanan Salah et al.  

Bull. Chem. Soc. Ethiop. 2024, 38(2) 

490

2. Elkanzi, N.A.A.; Abdelhamid, A.A.; Ali, A.M.; Designing and anti-inflammatory    
effectiveness of novel phenytoin derivatives via one pot multicomponent reaction. Chem. 
Select 2022, 7, e202201293. 

3. Soliman, A.M.; Eman, A.A.; Ali, M.A.; El-Remaily A.M. Boosting the catalytic performance 
of zinc linked amino acid complex as an eco-friendly for synthesis of novel pyrimidines in 
aqueous medium. Appl. Organomet. Chem. 2021, e, 6197. 

4. Elkanzi, N.A.A.; Al-Hazmi, A.K.G.; Bakr, R.B.; Gad, M.A.; Abd El-Lateef, H.M.; Ali, A.M. 
Design and synthesis of pyridine and thiazole derivatives as eco-friendly insecticidal to 
control olive pests. Chem. Biodiver. 2023, 20, e202300559. 

5. Simon, C.I.; Constantieux, T.; Rodriguez, J. Utilisation of 1,3-dicarbonyl derivatives in 
multicomponent reactions. Eur. JOC 2004, 24, 4957-4980, 

6. Ulaczyk-Lesanko, A.; Hall, D.G. Wanted: New multicomponent reactions for generating 
libraries of polycyclic natural products. Curr. Opinion Chem. Biol. 2005, 9, 266-276.  

7. Abd El-Lateef, H.M.; Ali, M.A.; Khalaf, M.M.; Abdou, A. New iron(III), cobalt(II), 
nickel(II), copper(II), zinc(II) mixed-ligand complexes: Synthesis, structural, DFT, molecular 
docking and antimicrobial analysis. Bull. Chem. Soc. Ethiop. 2024, 38, 147-166.  

8. Lin, M.Y.; Maddirala, S.J.; Liu, R.-S. Solvent-dependent chemoselectivity in ruthenium-
catalyzed cyclization of iodoalkyne−epoxide functionalities. Org. Lett. 2005, 7, 1745-1748. 

9. Wang, X.-P.; Xu, S.-Y.; Wang, W.; Ji, S.J. Highly efficient chemoselective synthesis of 
polysubstitutedpyrroles via isocyanide-based multicomponent domino reaction. Org. Lett. 
2013, 15, 4246-4249. 

10. Younis, M.H.; Mohamed,  A.R.; Mohammed, E.R.; Georgey, H.H.; Abdel Gawad, N.M. 4-
Thiazolidinones: A structural motif of great synthetic and biological activities. ERUR. J. 2023, 
2,3, 525-540. 

11. Nirwan, S.; Chahal, V.; Kakkar, R. Thiazolidinones: Synthesis, reactivity, and their biological 
applications. J. Heterocycl. Chem. 2019, 56, 1239-1253. 

12. Rawal,  R.K.; Tripathi, R.; Kulkarni, S.; Paranjape, R.; Katti, S.; Pannecouque,  C.; De Clercq, 
E. 2‐(2,6‐Dihalo‐phenyl)‐3‐heteroaryl‐2‐ylmethyl‐1,3‐thiazolidin‐4‐ones: Anti‐HIV agents, 
Chem. Biol. Drug Des. 2008, 72. 147-154. 

13. Chen, H.; Guo, Z.; Yin, Q.; Duan, X.; Gu, Y.; Li, X. Design, synthesis and HIV-RT inhibitory 
activity of novel thiazolidin-4-one derivatives. Front. Chem. Sci. Eng. 2011, 5, 231-237. 

14. Abd El-Karim, S.S.; Mohamed, H.S.; Abdelhameed, M.F.; Amr, A.E.-G.E.; Almehizia, A.A.; 
Nossier, E.S. Design, synthesis and molecular docking of new pyrazole-thiazolidinones as 
potent anti-inflammatory and analgesic agents with TNF-α inhibitory activity. Bioorg. Med. 
Chem. 2021, 111, 104827-104844. 

15. Bockman,  M.R.; Engelhart,  C.A.;  Cramer, J.D.; Howe, M.D.; Mishra, N.K.; Zimmerman, 
M.; Larson,  P.; Alvarez-Cabrera, N.; Park, S.W.; Boshoff, H.I. Investigation of (S)-(−)-
acidomycin: A selective antimycobacterial natural product that inhibits biotin synthase. 
ERUR. J. 2023, 2,3, 525-540. 

16. Rana, A.M.; Trivedi, P.; Desai, K.R.; Jauhari, S. Novel S-triazine accommodated 5-
benzylidino 4-thiazolidinones: synthesis and in vitro biological evaluations. Med. Chem. Res. 
2014, 23, 4320-4336. 

17. Deep, A.; Jain, S.; Sharma, P.C.; Mittal, S.K.; Phogat P.; Malhotra, M. Synthesis, 
characterization and antimicrobial evaluation of 2,5-disubstituted-4-thiazolidinone 
derivatives.  Arab. J. Chem. 2014, 7, 287-291. 

18. Deep, A.; Jain S.; Sharma P.; Malhotra, M. Synthesis of 2-(aryl)-5-(arylidene)-4-thiazo 
lidinone derivatives with potential analgesic and anti-inflammatory activity. Med. Chem. Res. 
2012, 21, 1652-1659. 

19. Khodairy, A.; Ali, M.A.; El-Wassimy, M.T. Synthesis and reactions of new thiazoles and 
pyrimidines containing sulfonate moiety. J. Het. Chem. 2018, 55, 964-970. 



Design and cytotoxic activity of thiazolidinones via one-pot, three component reaction  

Bull. Chem. Soc. Ethiop. 2024, 38(2) 

491

20. Khodairy, A.; Ali, M.A.; El-Wassimy, M.T.; Synthesis of novel chromene, pyridine, pyrazole, 
pyrimidine, and imidazole derivatives via one-pot multicomponent reaction. J. Het. 
Chem. 2017, 54, 3342-3349. 

21. Guangcheng, W.; Wenjing, L.; Meiyan, F.; Zhiyun, P. Design, synthesis and biological 
evaluation of novel thiazole-naphthalene derivatives as potential anticancer agents and tubulin 
polymerisation inhibitors. J. Enzyme Inhib. Med. Chem. 2021, 36, 1694-1702. 

22. Elbehairi, S.E.I. Prosopis juliflora leave extracts induce cell death of MCF-7, HepG2, and 
LS-174T cancer cell lines. EXCLI J. 2020, 19, 1282-1294. 

 


