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Abstract: A series of novel hybrid Thiazolidinone derivatives 4, 5 (a-€) were designed and synthesized by
combining more than one bioactive scaffold. All synthesized compounds were tested for their in vitro
antimicrobial activity against gram-positive and gram-negative bacteria, including strains such as S. aureus
(MTCC-737), P. aeruginosa ((MTCC-424), and Salmonella typhi (MTCC531). The antifungal activity was also
screened for fungal strain C. albicans (MTCC-3378) against the reference drug Ciprofloxacin. Compounds 1, 3,
8, and 9 were proved to show the highest activity against all bacterial and fungal strains at 500 ug/mL with Zone
of Inhibition 15.22+0.08 - 19.93+0.09. The substitution with electron-donating groups on the phenyl ring
decreases the antimicrobial activity, whereas the presence of the nitro group shows no antifungal activity. Chloro-
substituted compounds 3 and 8 exhibited significant inhibition.
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1. Introduction

Due to numerous diverse causes, such as increased awareness of good hygiene,
environmental changes, and the absence of efficient therapies, infectious diseases are becoming
more prevalent daily. Despite the availability of numerous antibiotics and chemotherapeutics
over 20 years, treating contagious diseases remains a problematic therapeutic challenge
because of the unabating emergence and dissemination of multidrug-resistant bacteria. New
classes of antimicrobial drugs must be developed to reduce the rapid development of antibiotic
resistance in harmful microorganisms [1,2]. Many innovative chemotherapeutic medicines
have been synthesized recently due to the medicinal chemist's interest in the therapeutic
properties of thiazolidinone compounds. Thiazolidinone medications offer a more
comprehensive range of applications in treating different clinical ailments, such as anticancer
[3,4], antimicrobial, antifungal [5-10], anti-inflammatory [11-13], anti-tuberculosis [14,15],
antidiabetic [16,17] and anti-alzheimer [18-20] are some of the medicinal qualities of
compounds containing thiazolidinone. The thiazole ring is the basic structural element of a
broad class of synthetic and naturally occurring chemicals with diverse biological activities
such as anticancer [21], antimicrobial [22], anti-inflammatory [23], and antiepileptic [24]
properties. Researchers, however, are interested in the thiazolidinone core because of its
varying degrees of pharmacological and therapeutic activity. The development of etozoline as
an antihypertensive, ralitoline as a potent anti-convulsant, pioglitazone as a hypoglycemic
agent, and thiazolidomycin as an antibacterial agent against Streptomyces sp. has successfully
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established the promise of the thiazolidinone molecule due to the previously described factors,
including the preceding outcomes [25,26] Encouraged by these findings, we have designed
new heterocyclic thiazolidinone derivatives (Figure 1) using simple and conventional
techniques to identify novel biologically active heterocyclic compounds and pursue more
effective antimicrobial compounds [27-30].
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Figure 1. Design of the hybrid 2, 3-substituted thiazolidine-4-one hybrid molecule (1-10) containing
biologically active unit.

2. Materials and Methods

The uncorrected melting points of all substances were determined in open capillary
tubes. The FT-IR spectra were recorded on Shimadzu IR Spirit Fourier transform infrared
spectrophotometer. Tetramethylsilane was used as an internal reference in a H nuclear
magnetic resonance (NMR) experiment using a Bruker DRX-400 MHz NMR. A XEVO G2-
XS QTOF mass spectrometer was used to record the mass spectra. For the compounds,
satisfactory C, H, N, and analysis were found within 0.4% of the theoretical values. The
compounds' purity was examined on silica gel G plates using an iodine vapor and UV laser as
a visualizing agent. All the reagents used in this experiment were of analytical grade and
obtained from various chemical suppliers, including Sigma-Aldrich, Qualikems, Merck, and
Lobachemie.

2.1. Synthetic procedure of 2,3-substituted thiazolidin-4-ones.
2.1.1. Preparation of 3-methyl-1-phenyl-1H-pyrazol-5(4H)-one.

3-methyl-1-phenyl-1H-pyrazol-5(4H)-one was prepared by stirring ethyl acetoacetate
and phenyl hydrazine at 120°C for 10-12 hours, followed by cooling overnight. The reaction
mixture was heated for another 6-8 hours. The reaction completion was monitored on TLC
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(2:8; ethyl acetate: hexane). On cooling, the solid appeared and was filtered, washed with
diethyl ether thrice, and recrystallized with ethanol to obtain brown-colored crystals, M.p. 114-
116°C [31].

2.1.2. Preparation of 3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-amine.

A solution of compound 1a (0.25 mole) in 50 ml of glacial acetic acid and 0.25 mol of
bromine in 50 ml of glacial acetic acid was added dropwise with occasional shaking at room
temperature over the course of 1 hour. The reaction mixture was refluxed for half an hour in
the water bath, cooled, and filtered. The solid obtained was washed with diethyl ether and
recrystallized with glacial acetic acid, giving brown-colored crystals. The progress of the
reaction was monitored by TLC (2:8; ethyl acetate: hexane). Thus, the solid obtained was
cyclized without further purification with thiourea using ethanol as the solvent under reflux to
afford the corresponding fused aminothiazole M.p. 120-122°C [32-33].

2.1.3. Preparation of 4,5,6,7-tetrahydrobenzo[d]thiazol-2-amine.

Bromination of cyclic ketones was done according to the procedure adopted in literature
[34] in which cyclohexanone was reacted with 1.05 equivalent of n-bromosuccinimide and 10
mol% of ammonium acetate in CCls at 25°C to give the corresponding a-mono brominated
ketones in good yields. The purity of the product was checked by thin-layer chromatography
using precoated aluminum plates. The a-brominated ketone (1 equiv.) thus obtained was
cyclized in the presence of thiourea (1.5 equivalent) in ethanol by refluxing for 2 hours. After
the reaction, yellow crystals were left behind and dissolved in water, and the pH was then raised
to 8 by adding ammonia. The resulting precipitate was filtered, washed with water and diethyl
ether, and recrystallized with glacial acetic acid, m.p. 96-99°C [33].

2.1.4. General method of preparation of thiazolidinone (1-10).

Under reflux conditions, toluene was agitated while the amines obtained in steps 2.1.2
and 2.1.3 (1.0 mmol) and substituted benzaldehydes (1.5 mmol) were added. After 12 hours,
when all of the amine was consumed, the mercapto acid (2.0 mmol) was added to the reaction
mixture, which continued to reflux for an additional 24 to 48 hours until all the amine was
consumed. Under reduced pressure, the reaction mixture was concentrated to dryness, and the
resulting residue was dissolved in ethyl acetate. The organic layer was then sequentially
washed with water, 5% aqueous sodium hydrogen carbonate, 5% aqueous citric acid, and brine
solution. The organic layer was dried over sodium sulfate to obtain a crude product, and the
solvent was removed under reduced pressure. The product was then purified by column
chromatography on silica gel with dichloromethane-methanol (7:3) (Scheme 1 and 2) [35].
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where R: OH, OMe, Cl, NO,, CH,4

Reagents and Reaction conditions: i)CH3;COOH, Br,, stirr, RT; ii) EtOH, Thiourea, Reflux, 8-10hrs;
iii) Mercaptoacetictic acid, Toluene, heat, 36-48hrs

Scheme 1. Synthesis of 2-(4-substituted phenyl)-3-(3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-
yl)thiazolidine-4-one.
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Reagents and Reaction conditions: i)NBS, CH;COONH,, CCly, stirr, RT, 0.5hr; ii) EtOH, Thiourea,
Reflux, 8-10hrs; iii) Mercaptoacetic acid, Toluene, heat, 36-48hrs

Scheme 2. Synthesis of 2-(4-substituted phenyl)-3-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)thiazolidine-4-one.

2.1.4.1. 2-(4-hydroxyphenyl)-3-(3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-yl)thiazolidin-4-one
().

Color cream white; M.p. 137-139°C; yield (66%); FTIR (cm™): 1706 (C=0), 656 (C-
S-C), 1121 (C-N), 1538 (C=N), 1255 (N-N), 3457 (O-H); *H-NMR (§, ppm) 7.11-7.28 (m, 9H,
Ar-H); 4.15-4.28 (dd, 2H, CHz); 4.96 (s, 1H, CH); 2.08(s, 3H, CHz); 8.64 (s, Ar-OH); MS
[M+H] (m/z): Calculated 409.07 Found 409.44, Elemental analysis for CzoH1sN4O2S2
Calculated C, 58.80; H, 3.95; N, 13.72; O, 7.83; S, 15.70; Found C, 58.75; H, 3.89; N, 13.77;
O, 7.77; S, 15.74.

2.1.4.2. 2-(4-methoxyphenyl)-3-(3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-yl)thiazolidin-4-one
).

Color white; M.p. 145-147°C; yield (61%); FTIR (cm™): 1722 (C=0), 655 (C-S-C),
1128 (C-N), 1547 (C=N), 1241 (N-N), 1254 (O-CHa); 'H-NMR (3, ppm) 7.12-7.21 (m, 9H,
Ar-H); 4.05-4.22 (dd, 2H, CH2); 4.93 (s, 1H CH); 2.05(s, 3H, CHs3); 3.68 (s, OCHs); MS [M+H]
(m/z): Calculated 423.09; Found 423.48, Elemental analysis for C2:H1sN4O2S2 Calculated C,
59.69; H, 4.29; N, 13.26; O, 7.57; S, 15.18; Found C, 59.61; H, 4.32; N, 13.18; O, 7.31; S,
15.11.

2.1.4.3. 2-(4-chlorophenyl)-3-(3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-yl)thiazolidin-4-one (3).

Color pale yellow; M.p. 149-151°C; yield (65%); FTIR (cm™): 1716 (C=0), 652 (C-S-
C), 1207 (C-N), 1596 (C=N), 1262 (N-N), 839 (O-Cl); H-NMR (3, ppm) 7.13-7.25 (m, 9H,
Ar-H); 4.17-4.23 (dd, 2H, CH2); 4.98 (s, 1H CH); 2.03(s, 3H, CHzs); MS [M+H] (m/z):
Calculated 427.06; Found 427.86, Elemental analysis for C20H1sCIN4OS; Calculated C, 56.26;
H, 3.54; Cl, 8.30; N, 13.12; O, 3.75; S, 15.02; Found C, 56.21; H, 3.49; CI, 8.34; N, 13.22; O,
3.68; S, 15.11.

2.1.4.4. 3-(3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-yl)-2-(4-nitrophenyl)thiazolidin-4-one (4).

Color yellow; M.p. 132-134°C; yield (72%); FTIR (cm™): 1712 (C=0), 659 (C-S-C),
1224 (C-N), 1597 (C=N), 1268 (N-N), 1534 (NO2); 'H-NMR (5, ppm) 7.13-8.12 (m, 9H, Ar-
H); 4.14-4.21 (dd, 2H, CH2); 4.96 (s, 1H CH); 2.05(s, 3H, CHs); MS [M+H] (m/z): Calculated
438.06; Found 438.34, Elemental analysis for C20H1sCINsO3S2 Calculated C, 54.91; H, 3.46;
N, 16.01; O, 10.97; S, 14.66; Found C, 54.87; H, 3.51; N, 16.15; O, 10.85; S, 14.61.
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2.1.4.5. 3-(3-methyl-1-phenyl-1H-pyrazolo[3,4-d]thiazol-5-yl)-2-p-tolylthiazolidin-4-one (5).

Color cream white; M.p. 1462-148°C; yield (75%); FTIR (cm™): 1706 (C=0), 653 (C-
S-C), 1119 (C-N), 1583 (C=N), 1277 (N-N); *H-NMR (3, ppm) 7.13-8.13 (m, 9H, Ar-H); 4.14-
4.23 (dd, 2H, CH); 4.91 (s, 1H CH); 2.05(s, 3H, CHz3); 2.84(s, 3H, CHs; MS [M+H] (m/z):
Calculated 407.10; Found 407.21, Elemental analysis for C21H1sCIN4OS: Calculated C, 62.04;
H, 4.46; N, 13.78; O, 3.94; S, 15.78; Found C, 62.12; H, 4.51; N, 13.71; O, 3.88; S, 15.69.

2.1.4.6. 2-(4-hydroxyphenyl)-3-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)thiazolidin-4-one (6).

Color yellow; M.p. 152-154°C; yield (68%); FTIR (cm™): 1719 (C=0), 662 (C-S-C),
1134 (C-N), 1588 (C=N), 3454 (O-H); 'H-NMR (5, ppm) 7.16-7.71 (m, 4H, Ar-H); 1.14 (s,
2H, fused ring-H); 1.48 (s, 2H, fused ring-H); 3.49-3.68 (m, 4H, fused ring-H); 4.29-4.36 (dd,
2H, CH2); 7.19(s, 1H, CH); 8.68 (s, Ar-OH); MS [M+H] (m/z): Calculated 333.07; Found
333.16, Elemental analysis for Ci1sH16N2S202 Calculated C, 57.81; H, 4.85; N, 8.43; O, 9.63;
S, 19.29; Found C, 57.77; H, 4.79; N, 8.55; O, 9.71; S, 19.34.

2.1.4.7. 2-(4-methoxyphenyl)-3-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)thiazolidin-4-one (7).

Color cream white; M.p. 156-158°C; yield (65%); FTIR (cm™): 1724 (C=0), 668 (C-
S-C), 1219 (C-N), 1594 (C=N), 1247 (O-CHs3); *H-NMR (8, ppm) 7.16-7.72 (m, 4H, Ar-H);
1.18 (d, 2H, fused ring-H); 1.45 (d, 2H, fused ring-H); 3.46-3.62 (m, 4H, fused ring-H); 4.32-
4.38 (dd, 2H, CH2); 7.21(s, 1H, CH); 3.66 (s, OCHs); MS [M+H] (m/z): Calculated 347.08;
Found 347.15, Elemental analysis for C17H1sN2S202 Calculated; C, 58.93; H, 5.24; N, 8.09; O,
9.24; S, 18.51; Found C, 58.85; H, 5.27; N, 8.14; O, 9.35; S, 18.44.

2.1.4.8. 2-(4-chlorophenyl)-3-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)thiazolidin-4-one (8).

Color brown; M.p. 157-159°C; yield (70%); FTIR (cm™): 1731 (C=0), 668 (C-S-C),
1202 (C-N), 1537 (C=N), 852 (O-Cl); 'H-NMR (5, ppm) 7.16-7.30 (m, 4H, Ar-H); 1.16 (d,
2H, fused ring-H); 1.44 (d, 2H, fused ring-H); 3.46-3.62 (m, 4H, fused ring-H); 4.34-4.38 (dd,
2H, CH2); 4.96-4.98(d, 1H, CH); MS [M+H] (m/z): Calculated 354.03; Found 351.84,
Elemental analysis for C22H16N2S202 Calculated C, 54.77; H, 4.31; Cl, 10.10; N, 7.98; O, 4.56;
S, 18.28; Found C, 54.67; H, 4.27; Cl, 10.15; N, 7.88; O, 4.51; S, 18.23.

2.1.4.9. 2-(4-nitrophenyl)-3-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)thiazolidin-4-one (9).

Color yellow; M.p. 154-156°C; yield (79%); FTIR (cm™): 1733 (C=0), 655 (C-S-C),
1214 (C-N), 1585 (C=N), 1267, 1549 (NOz2); *H-NMR (8, ppm) 7.16-7.71 (m, 4H, Ar-H); 1.19
(s, 2H, fused ring-H); 1.54 (s, 2H, fused ring-H); 3.46-3.92 (m, 4H, fused ring-H); 4.30-4.36
(dd, 2H, CH2); 7.19(s, 1H, CH); MS [M+H] (m/z): Calculated 362.06 Found 362.28, Elemental
analysis for C16H1sN303S2 Calculated: C, 53.17; H, 4.18; N, 11.63; O, 13.28; S, 17.74; Found
C,53.22; H,4.11; N, 11.70; O, 13.31; S, 17.83.

2.1.4.10. 3-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)-2-p-tolylthiazolidin-4-one (10).

Color greenish white; M.p. 141-143°C; yield (77%); Colour yellow; M.p. 154-156°C;
yield (79%); %); FTIR (cm™): 1728 (C=0), 665 (C-S-C), 1226 (C-N), 1568 (C=N); *H-NMR
(8, ppm) 7.16-7.25 (m, 4H, Ar-H); 1.12 (d, 2H, fused ring-H); 1.41 (d, 2H, fused ring-H); 3.46-
3.77 (m, 4H, fused ring-H); 4.28-4.46 (dd, 2H, CH2); 7.15(s, 1H, CH); 2.87(s, 3H CHs) MS
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[M+H] (m/z): Calculated 331.09; Found 331.22, Elemental analysis for Ci7HisN20S:
Calculated: C, 61.79; H, 5.49; N, 8.48; O, 4.84; S, 19.41; Found C, 61.71; H, 5.37; N, 8.39; O,
4.91; S, 19.37.

2.2. Biological studies.
2.2.1. Antimicrobial activity assay.

Each compound's antibacterial effect was examined against gram-positive and gram-
negative bacterial strains and Candida albicans (MTCC-3378) as a fungus strain. The entire
strain of microorganisms was incubated in a nutrient broth medium at 37°C for 24 hours, and
the fungus was incubated in Sabouraud dextrose broth for five days at 22-25°C (around 105
c.f.u. of culture/ml). C. albicans was identified by microscope after isolating on corn agar with
tween-80 media. The Gram-negative bacteria were examined using the Maconkey agar test,
the Eosin methylene blue test, the Indole test using Kovac's reagent, the VP test, the Motility
test, the TSI test with the production of hydrogen sulfide and the fermentation of sugars, the
growth in Simmons citrate, and the Gram staining. The Gram-positive bacteria were isolated
on blood agar, milk agar, and Baird Parker agar medium and examined under a microscope for
their morphological characteristics and the crucial step of colony-level Gram staining for
identification.

2.2.2. Antimicrobial activity.

The agar well diffusion method [36-37] and MIC based on zones obtained at four
distinct concentrations, namely 50 g/ml, 100 g/ml, 250 g/ml, and 500 g/ml, were used to assess
the antibacterial activity of synthetic compounds. The inoculum was combined with 500
microliters of nutrient agar (pH 7.2) for bacterial culture and Sabouraud dextrose agar for
fungal culture in the autoclaved medium. After properly combining the media, it was placed
onto Petri dishes, solidified, 8.0 mm-diameter wells were made in plates, and the sample was
immediately diluted. The plates were incubated at 37°C for 18-24 hours for bacteria and 22—
25°C for five days for fungus after being left at room temperature for 30 min to allow sample
diffusion. After the incubation period, inhibition zones around the wells in Petri dishes were
measured, and positive and negative controls were performed using samples against the
antibacterial Ciprofloxacin and fluconazole (10 g/ml for each). The investigated samples'
inhibition zones revealed bactericidal chemical activity. DMSO was used to prepare each of
the compounds under evaluation, and it was also loaded as a negative control. Bactericidal
action is characterized by the visibly cleansed areas surrounding discs, which indicates that it
effectively destroys bacteria. The absence of inhibition zones in the negative control tests
indicates that DMSO has no inhibitory effect on bacterial or fungal strains.

3. Results and Discussion
3.1. General preparation of 2, 3-substituted Thiazolidin-4-ones.

The novel thiazolidinone hybrid derivatives 1-10 containing bioactive moiety were
synthesized as depicted in Scheme 1 and 2. 2-amino thiazoles were synthesized starting from
the bromination of active methyl ketones followed by cyclization with thiourea. 2-
aminothiazole thus obtained was refluxed with different 4-substituted aldehydes and
mercaptoacetic acid via a one-pot reaction in toluene for 48 hours to afford the final target
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compounds 1-10 in 61-77% vyield (Table 1) followed by flash column chromatography
purification on silica gel (230-400 mesh size) in moderate to excellent yields. The starting
material 3-methyl-1-phenyl-1H-pyrazol-5(4H)-one was prepared by stirring ethyl acetoacetate
and phenyl hydrazine at 120°C for 10-12 hours, followed by cooling overnight. The physical
data, including the compounds' antibacterial activity data, are reported in Tables 1 and 2. The
FTIR, *H NMR, and Mass spectra of most active compounds are depicted in Figure 2-7. The
FTIR spectrum of the synthesized compounds exhibits new absorption bands due to C=0, C-
S-C, C-N, C=N of thiazolidinone moiety in the range 1706-133, 652-666, 1121-1226, and
1537-1597 respectively. *H spectra of compound 3 displayed signals of two protons of
thiazolidinone at 6 4.17-4.23 ppm and signal of one proton at & 4.98 ppm. Finally, structure 3
was further supported by the presence of [M+H] ion peak at m/z 427.86 for C20H15CIN4OS2 in
mass spectrometry.

Table 1. Physical data of compounds (1-10).

Compound No. R Molecular formula % yield Color Melting point in °C
1 OH C21H14N2S204 66 Cream white 137-139
2 Ome C22H16N2S204 61 White 145-147
3 Cl C21H13 CIN2S203 65 Pale yellow 149-151
4 NO2 C21H13 N3S20s 72 Yellow 132-134
5 CHs C23H18N25204 75 Cream white 146-147
6 OH C22H16N25202 68 Yellow 152-154
7 Ome C23H18N25202 65 Cream white 156-158
8 Cl C22H15CIN2S20 70 Brown 157-159
9 NO2 C22H15N3S203 77 Yellowish 154-156
10 CHs C17H18N20S2 77 Greenish white 141-143
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Figure 2. FTIR spectra of compound 3.
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Figure 3. FTIR spectra of compound 8.
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Similarly, compound 8 exhibits signals of two protons of thiazolidinone at 5 4.34-4.38
ppm and doublet of one proton at 6 4.96-4.98 ppm. The [M+H] ion peak at m/z 351.84 was
observed for C22H16N2S202 in 8, which confirmed the structure of the compound. Similar
spectral information was obtained for the other compounds of the series, which supported the
structure of derivatives.

LJ [P T A T

15 14 13 12 11 10 9 6 5 4 3 2 1 0 ppm

3 BE B
Figure 4. 'H NMR spectra of compound 3.
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Figure 5. Mass spectra of compound 3.
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Figure 6. 'H NMR spectra of compound 8.
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Figure 7. Mass spectra of compound 8.
3.2. Biological evaluation

All the synthesized derivatives (1-10) were screened for their in vitro antibacterial
activity against the gram-negative and gram-positive bacterial strains such as P.aeruginosa
(MTCC-424), Salmonella typhi (MTCC531), S.aureus (MTCC-737) and fungal strain Candida
albicans (MTCC-3378) by agar well diffusion method. DMSO was used as a negative control
and to dissolve the compounds. Ciprofloxacin was used as a reference drug to test against
P.aeruginosa, Salmonella typhi (gram-negative strain), and S. aureus (gram-positive) bacterial
strain. Fluconazole was used as a reference against fungal strains (Candida albicans). The four
compounds (1, 3, 8, 9) were proved to be most active against all bacterial and fungal strains at
500 pg/mL concentration with a zone of inhibition as shown in Table 2 and Figure 6. It is to
be noted that all compounds (except 4 and 6) were proven potent against gram-negative strain
P. aeruginosa. The substitution of electron donating groups such as methyl and methoxy group
(2,5, 7, 10) at the phenyl ring decreases the activity against both gram-negative bacterial strains
with MIC ranges from 9.01+0.13 - 10.01+0.23 and proved inactive against gram-positive
bacterial strain S. aureus (MTCC-737). However, substituting nitro group (4) at the phenyl ring
showed no activity against all strains. The hydroxy (MIC 18.44+0.10) and nitro (MIC
18.88+0.14) derivatives are found to be more potent antifungal agents than standard medication
(MIC 16.33+0.13). The chloro group at the phenyl ring of compounds 3 and 8 showed moderate
to maximum growth inhibition against all tested strains. Furthermore, the response of
compound 4-7 with nitro, methyl, hydroxy, and methoxy substitution was nil against gram-
positive bacterial strain S. aureus (MTCC-737) and fungal strain C. albicans (MTCC-3378).

Table 2. In vitro antimicrobial activity of substituted thiazolidin-4-one (1-10) with minimum zone of inhibition

at 500 pg/ml.
Compound No. R P. aeruginosa | Salmonella typhi S. aureus C. albicans
(MTCC-424) (MTCC531) (MTCC-737) (MTCC-3378)

1 OH 22.39+0.09 19.11+0.08 19.93+0.09 18.44+0.10
2 Ome 9.01+0.13 9.61+0.18 * *
3 Cl 18.22+0.11 19.46+0.09 16.12+0.12 15.22+0.08
4 N02 * * * *
5 CHs 10.01+0.23 9.33+0.19 * *
6 OH * 9.81+0.10 * *
7 Ome 9.22+0.12 * * *
8 cl 17.22+0.09 19.22+0.11 18.46+0.22 17.41+0.14
9 NO: 19.11+0.17 16.99+0.17 18.29+0.14 18.88+0.14
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Compound No. R P. aeruginosa | Salmonella typhi S. aureus C. albicans
(MTCC-424) (MTCC531) (MTCC-737) (MTCC-3378)
10 CH3 9.55+0.89 * * 8.22+0.07
Ciprofloxacin 19.64 +0.11 19.15+0.12 18.01+0.15 NT
Fluconazole NT NT NT 16.33+0.13

*= No activity; NT = Not tested

Figure 8. Zone of inhibition of compounds 4c and 5¢ for gram-positive [S. aureus (MTCC-737)] and gram-
negative bacterial [Ps. aeruginosa (MTCC-424)], [Salmonella typhi (MTCC531)] and fungal strain
[(Candida albicans (MTCC-3378)].

4. Conclusions

A new series of 2,3-substituted thiazolidine-4-one derivatives (1-10) have been
designed and synthesized. FTIR, 'H NMR, and mass spectral analyses were used to
characterize each of the synthesized compounds. Furthermore, the agar well diffusion method
tested the synthesized compounds for in vitro antibacterial activity. Compounds 1, 3, 8, and 9
were found to be the most effective among the synthesized compounds against all tested strains,
with zones of inhibition (ZOI) between 15.22+0.08 and 19.93+0.09 at 500 pg/ml. Electron-
donating groups reduced activity against gram-negative bacteria and were inactive against S.
aureus. Nitro-substituted compound 4 was inactive against all strains. Hydroxy and nitro
derivatives were more potent antifungals than fluconazole. Chloro-substituted compounds 3
and 8 showed significant inhibition, while compounds 4-7 were ineffective against S. aureus
and C. albicans. The exploration of these compounds with different substituents in various
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positions and additional design considerations is needed. These identified compounds could
serve as prospective starting points for developing new antibacterial and antifungal drugs.
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