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B 3mom uccnedosanuu 6vi1u oyenenvl aHMUMUKPOOHbBIE CEOTICINEA 6HOBbL CUHME3UPOBAH-
Hbix ochosanuil Hlugpa (4a-4e) u muazonuounonosvix coedounenuii (5a-5e), nonyuennsix u3 3,5-
OUHUMPODOEH30UHOU KUCIOMbL. ImU cOeOUHeHUs OblIu nOJIyuensl nymem peakyuu 3,5-0unum-
pobensotinoii kuciomet (1) ¢ smanonom ¢ neckonvkux Kanaax Konuyenmpuposauroi H;SO, ons
nonyuenus ygpupa (2). I'uopazuo kucnomot (3), noyueHnslii nymem oopadomku Igpupa 2uopaun-
2UOPamom, peazupoeai ¢ COONMEEeMCmMEyIOWUMU A1b0e2UOamu, 6Katouan 4-opomoenszanvoezud, 4-
XJ10poen3anvoezud, 4-2udpokcuden3anvoezud, 4-memoxcuodenzanvoecud u 4-2udpokcu-3-memox-
cubensanboezud, coomeemcmeeHno, 0 oopasosanus ocnosanuti Iuggha (4a-4e). Tuazonuou-
HoHog6ble coedunenus (5a-5e) OvLiu noyuensl peaxyueii WUKI0KoOHOeHcayuu coeounenuti (4a-4e)
C MUO2IUKONe6ol Kucaomoi. Paznuunvie memoowl, 6xnouas macc-cneKmpocKonuio, 'H amp,
BC-AMP u FT-IR, 6vi1u ucnonv3oganst 01s noucka HO8bIX coeOuHeHuil, Komopsle npoAGUIL
YMEPEHHYI0 AHMUOAKMEPUATIbHYI0 AKMUBHOCHIb RPONUE Yemblpex U008 OaKmepuil 6 coomeem-
cmeuu ¢ Ouonozuveckumu pezyavmamamu. IPpgexkmusnocms NPOU3BOOHBIX MUA3OTUOUHOHA
npomue Candida albicans 6vina nocpeocmeennoii. Coeounenus noKa3aiu 6aneHNHbvle NOIOCH
noznowenus npu 1625-1639 cm™, npunaonescawue azomemunogvim 2pynnam, u 6b136aHHYI0 AMU-
HoM nomepio nonoc noznouyenus npu 3392, 3311 cm™. Ocnosanua Iluppa noxazanu cunznem-
note cucnanvt npu 0 (8.33-8.87) m.0. o azomemunoswvix zpynn u cuznanot npu 150.67-150.75 m.o.
ona yznepooa no *H AMP u C AMP. Coedunenus muazonuounona nokaaiu eaieHmusie no-
nocel noznowenus npu 1701-1708 cm™ us-3a kapéonunvroii zpynnst nakmamnozo xonvya. Cue-
Hanot npu (170.99-171.19) m.0. omuocamcsa K KApOOHUIbHOIL ZpYRne y2nepooa J1aKkmamHozo
Konbua 0151 COeOUHEHUT MUA301UOUHOHA.

KaroueBslie cioBa: ocHoBanue llludda, TnazonuanuoH, kapOoHOBas KUCIOTa, aHTUMUKPOOHAas
AKTUBHOCTb
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In this study, the antimicrobial properties of newly synthesized Schiff bases (4a-4e) and
thiazolidinone compounds (5a-5e) generated from 3,5-dinitrobenzoic acid were assessed. These
compounds were obtained by reacting 3,5-dinitrobenzoic acid (1) with ethanol in a few drops of
concentrated H.SO. to produce the ester (2). The acid hydrazide (3), which was produced by treat-
ing the ester with hydrazine hydrate, reacted with the proper aldehydes, including 4-bromobenzal-
dehyde, 4-chlorobenzaldehyde, 4-hydroxybenzaldehyde, 4-methoxybenzaldehyde, and 4-hydroxy-
3-methoxybenzaldehyde, respectively, to form Schiff bases (4a-4e). The thiazolidinone compounds
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(5a-5e) were produced by the cyclocondensation reaction of compounds (4a-4e) with thioglycolic
acid. A variety of techniques, including mass spectroscopy, *H NMR, **C NMR, and FT-IR, were
employed to find novel compounds, which exhibited mild antibacterial activity against four kinds
of bacteria according to the biological results. The effectiveness of the thiazolidinone derivatives
against Candida albicans was mediocre. The compounds showed stretching absorption bands at
1625-1639 cm™, belonging to azomethine groups, and the amine-induced loss of absorption bands
at 3392, 3311 cm™. Schiff bases exhibited singlet signals at o (8.33-8.87) ppm for azomethine groups
and signals at 150.67-150.75 ppm for carbon by *H NMR and **C NMR. Thiazolidinone compounds
showed stretching absorption bands at 1701-1708 cm™ due to the lactam ring carbonyl group. The
signals at (170.99-171.19) ppm are affording to the carbon carbonyl group of the lactam ring for

thiazolidinone compounds.

Keywords: Schiff base, thiazolidinone, carboxylic acid, anti-microbial activity
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INTRODUCTION

Hugo Schiff synthesized azomethine chemi-
cals (Schiff bases) in 1864. Schiff bases are produced
when primary amine and carbonyl molecules (alde-
hyde or ketone) undergo a condensation process. Sta-
ble Schiff bases are often produced by the condensa-
tion reaction of aromatic amines and aldehydes [1].
Schiff bases are generally expressed as RHC=N-RL1.
Aryl, heterocyclic, and alkyl groups are distinguished
by R and R1 [2, 3]. Since Schiff bases may be easily
created from low-cost starting materials, a large range
of ligands can be created for straightforward reaction
conditions. In addition, cyclization reactions can pro-
duce macrocyclic compounds with imimine groups [4].

Numerous investigations on the biological
characteristics of compounds that include Schiff bases
and are connected to the existence of the imine group
(C=N) have been carried out. Strong qualities includ-
ing simplicity, usefulness, and adaptability make these
compounds extremely important [5]. Understanding
the nature of different molecules provides a challenge
to biological activists [6]. Their biological significance
is noteworthy, as evidenced by their antibacterial [7],
antifungal [8], antioxidant [9], antiviral [10], analgesic
[11], anticancer [12], and Alzheimer's disease [13]
properties. Additionally, they prevent the production
of peptidoglycan by inhibiting the bacterial enzyme
Mur B. The medical field makes extensive use of anti-
biotics and their derivatives [14]. A carbonyl molecule,
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an amine, and mercaptoacetic acid were reported to re-
act either in a one-step or two-step process to produce
1,3-thiazolidin-4-ones. The production of these mole-
cules from piperonilamine also made use of ultrasound
sonochemistry. Although antibiotics have been utilized
to prevent or lessen bacterial growth, bacterial patho-
gens have long been able to successfully fight antibiot-
ics because they have evolved systems to resist them
[15,16]. Penicillins, cephalosporins, carbapenems, no-
cardicins, and monobactams are among the fB-lactam
antibiotics that frequently contain the 2-azetidinone ring
system and are used to treat bacterial infections [17].
Schiff base ligands' exceptional capacity to
bind a wide variety of metals in diverse oxidation states
makes them important for advancements in coordina-
tion chemistry. Extensive study is constantly being
conducted on the interactions between metal com-
plexes and Schiff bases. The search for possible uses
of these systems is made easier by the vast number of
structurally described metal systems. The main appli-
cation for Schiff base-based metal complexes has been
in homogeneous catalysis. Furthermore, these com-
plexes have garnered a lot of interest due to their strong
biological activity and application as metalloenzyme
active site models. Utilizing these substances as molec-
ular building blocks to produce functional, longer-last-
ing supramolecular materials has recently drawn in-
creasing attention to Schiff base-metal chemistry [4].
A particular group of thiazolidine derivatives
are thiazolidinone chemicals. They are known as 1,3-
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thiazolidine-4-one because of their five-member ring,
which contains nitrogen and sulfur atoms. They are sta-
ble in acidic media at moderate temperatures when
they have a carbonyl group at position four [18]. Thia-
zolidinone molecules are biologically effective due to
the presence of nitrogen and sulfur atoms. The thiazol-
idine-4-one moiety has been found in several synthetic
compounds that have antibacterial [19], antifungal
[20], anticancer [21], antiparasitic [22], antiviral [23],
antioxidant [24], anticonvulsant [25], analgesic
[26,27], and anti-inflammatory activators [28] charac-
teristics. Thiazolidinone compounds have recently
emerged as a promising area of research due to their
antitumor activity in the central nervous system, kid-
ney, colon, leukemia, lung, breast cancer cells, mela-
noma, and prostate [29].

EXPERIMENTAL SECTION

Materials

All materials were provided by companies
(Fluka, Merch, and Sigma-Aldrich).

Instruments

The Digimelt MPA 161 (MSRS) electronic
was used to measure the melting points. FT-Infrared
spectra were collected at Ibn-Sina using a spectropho-
tometer (Shimadzu FT-IR-8400S). An Agilent mass
spectrometer model 5975C VL MSD was used to per-
form mass spectroscopy at the University of Tehran in
Iran. The University of Kashan in Iran measured *H-
NMR spectra in DMSO-ds using a Bruker BioSpin
GmbH. In the Department of Biology, College of Sci-
ence, University of Al-Mustansiriyah, prepared com-
pounds were tested for antimicrobial effectiveness
against (Staphylococcus aureus and Staphylococcus
epidermidis) (G+) and (Escherichia coli & Klebsiella
pneumoniae) (G-), as well as antifungal efficacy
against Candida albicans.

Synthesis of ethyl 3,5-dinitrobenzoate (2) [30]

After dissolving 10 mmol of 3,5-dinitroben-
zoic acid in 15 mL of ethanol, five drops of concen-
trated H,SO4 were added, and the solution was heated
for five hours. Following that, the solvent was removed
under low pressure. Ethyl acetate (2x25 mL) was used
to extract the product, followed by distilled water, Na-
HCOs, and anhydrous magnesium sulfate for drying.
The residue was recrystallized after the solvent was ex-
tracted at a lower pressure from absolute ethanol,
yielding compound (2) as white crystals (64%), m.p.
(94-95 °C). FT-IR (KBr, v cm): 3091 (CHa.), 2981,
2939, 2895, 2875 (CHuaiiphatic), 1730 (C=Oester), 1593
(C=0C).

Synthesis of 3,5-dinitrobenzohydrazide (3) [30]

Hydrazine hydrate (50 mmol, 80%) was added
to a solution containing 10 mmol ethyl 3,5-dinitro ben-
zoate (2) and 15 mL of absolute ethanol. The mixture
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was heated for twenty h. The solvent and excess hydra-
zine hydrate were then removed under reduced pres-
sure, leaving a deep brown solid that was washed with
hot absolute ethanol to yield (83%), (m.p.: 215-217
°C). FT-IR (KBr, v cm?): 3392 (NHzasym), 3311
(NHasym), 3207 (NH), 3072 (CHa.), 1645 (C=Oamide),
1573 (C=C), 1525 (NOZasym), 1346 (NOZSym)-

Synthesis of Schiff bases 4(a-e) [31]

General procedure:

Aldehyde (1 mmol) was dissolved in absolute
ethanol (10 mL), followed by 3 drops of CHsCOOH
and 1 mmol of compound 3. The mixture had been re-
fluxed for 24 h. The solvent was evaporated, and the
product was recrystallized using ethanol to yield the
compounds (4a-4e).

N-(4-Bromobenzylidene)-3,5-dinitrobenzohy-
drazide (4a): FT IR (KBr, v cm™); deep brown, yield
87%; 3392 (OHtautomer), 3340 (NH), 3099 (CHar), 2929
(CHaiiphatic), 1656 (C=0amide), 1631 (C=N), 1579, 1487
(C=C), 1525 (NOzasym), and 1346 (NOzsym); *H NMR
(300 MHz, DMSO-ds) 6, ppm; 6.11-8.41 (m, 7H, aro-
matic), 8.66 (s, 1H, CH=N), 12.08 (s, 1H, NH); *C
NMR (75 MHz, DMSO-ds) 8, ppm; (108.82-149.15)
(12C aromatic), 150.76 (C=N), 162.31 (C=0).

N-(4-Chlorobenzylidene)-3,5-dinitrobenzohy-
drazide (4b): Deep brown, yield 52%, Mp 226-228 °C;
FT IR (KBr, v cm?); 3471 (OHuautomer), 3344 (NH),
3095 (CHar), 2928 (CHuaiiphatic), 1651 (C=Oamice), 1631
(C=N), 1581, 1489 (C=C), 1529 (NO2asym), 1344
(NO2sym); *H NMR (300 MHz, DMSO-ds) 6, ppm;
6.09-8.45 (m, 7H, aromatic), 8.63 (s, 1H, CH=N),
12.07 (s, 1H, NH); C NMR (75 MHz, DMSO-ds) 3,
ppm; (108.84-149.11) (12C aromatic), 150.73 (C=N),
162.28 (C=0); MS found: 348.2 [M+] (calc. for
C14HoCIN4Os, 348.7).

N-(4-Hydroxybenzylidene)-3,5-dinitrobenzo-
hydrazide (4c): Orange, yield 82%, Mp 238-240 °C;
FT IR (KBr, v cm?); 3475 (OH), 3381 (OHtautomer),
3294 (NH), 3099 (CHa), 2926 (CHuiiphatic), 1662
(C=Oamice), 1639 (C=N), 1581, 1448 (C=C), 1514
(NO2zasym), 1346 (NOgzsym); H NMR (300 MHz,
DMSO-ds) 8, ppm; 6.1-8.40 (m, 7H, aromatic), 8.52 (s,
1H, CH=N), 10.2 (s, 1H, OH), 12.01 (s, 1H, NH); *°C
NMR (75 MHz, DMSO-ds) 8, ppm; (108.84-149.25)
(12C aromatic), 150.68 (C=N), 162.08 (C=0).

N-(4-Methoxybenzylidene)-3,5-dinitrobenzo-
hydrazide (4d): Orange, yield 79%, Mp 189-191 °C;
FT IR (KBr, v cm?); 3446 (OHuautomer), 3361 (NH),
3078 (CHar), 2978 (CHaIiphatic), 1656 (Czoamide), 1633
(C=N), 1583, 1483 (C=C), 1525 (NOgzasym), 1346
(NO2sym); *H NMR (300 MHz, DMSO-ds) 3, ppm; 2.32
(s, 3H, OCHjs), 6.11-8.74 (m, 7H, aromatic), 8.87 (s,
1H, CH=N), 12.00 (s, 1H, NH); 3C NMR (75 MHz,
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DMSO-ds) 8, ppm; Overlap with signal of solvent
(OCHs), (108.78-149.15) (12C aromatic), 150.75
(C=N), 162.16 (C=0).

N-(4-Hydroxy-3-methoxybenzylidene)-3,5-di-
nitrobenzohydrazide (4e): Orange, yield 73%, Mp
151-155 °C; FT IR (KBr, v cm); 3475 (OH), 3379
(OHuautomer), 3269 (NH), 3053 (CHar), 2933 (CHoaiiphatic),
1656 (C=0amice), 1625 (C=N), 1583, 1461 (C=C), 1521
(NOzasym), 1344 (NOgzeym); 'H NMR (300 MHz,
DMSO-dg) 6, ppm; 3.69 (s, 3H, OCHz), 6.1-8.29 (m,
6H, aromatic), 8.33 (s, 1H, CH=N), 9.62 (s, 1H, OH),
11.89 (s, 1H, NH); 3C NMR (75 MHz, DMSO-ds) 3,
ppm; 55.94 (OCHs), (108.85-149.60) (12C aromatic),
150.69 (C=N), 162.16 (C=0).

Synthesis of thiazolidinone compounds (5a-5e) [31]

General procedure:

The Schiff bases (4a-4e) (0.5 mmol) in ben-
zene (20 mL) were gradually mixed with mercaptoace-
ticacid (0.1 mL, 1 mmol). The mixture was allowed to
reflux for 24 h in a water bath. Absolute ethanol was
used to recrystallize the yield.

N-(2-(4-Bromophenyl)-4-oxothiazolidin-3-yl)-
3,5-dinitrobenzamide (5a): Brown, yield 67%, Mp
220-222 °C; FT IR (KBr, v em?); 3463 (OHuautomer),
3338 (NH), 3089 (CHar), 2927, 2875 (CHoaiiphatic), 1701
(C=Ovactam), 1652 (C=Oamice), 1581, 1485 (C=C), 1527
(NO2asym), 1346 (NO2sym); *H NMR (300 MHz, DMSO-
de) 8, ppm; 3.68 (s, 2H, CH»-S), 5.24 (s, 1H, CH-N),
6.08-8.63 (m, 7H, aromatic), 12.05 (s, 1H, NH); **C
NMR (75 MHz, DMSO-ds) 6, ppm; 34.52 (CH»-S),
41.04 (CH-N), (108.85-149.12) (12C aromatic),
162.27 (CZOamide), 170.99 (CZOLactam).

N-(2-(4-Chlorophenyl)-4-oxothiazolidin-3-
yI)-3,5-dinitrobenzamide (5b): Deep brown, yield
63%, Mp 178-180 °C; FT IR (KBr, v cm?); 3471
(OHtautomer), 3344 (NH), 3086 (CHa), 2928, 2654
(CHaIiphatic), 1701 (C:OLactam), 1653 (C:Oamide), 1583,
1489 (C:C), 1531 (Nozasym), 1344 (NOzsym); 1H NMR
(300 MHz, DMSO-dg) 8, ppm; 3.70 (s, 2H, CH2-S),
5.26 (s, 1H, CH-N), 7.39-9.07 (m, 7H, aromatic), 12.05
(s, 1H, NH); *C NMR (75 MHz, DMSO-ds) 8, ppm;
34.50 (CH2-S), 41.05 (CH-N), (108.83-150.70) (12C
aromatic), 162.29 (C=Oamide), 171.14 (C=OLactam)-

N-(2-(4-Hydroxyphenyl)-4-oxothiazolidin-3-
yI)-3,5-dinitrobenzamide (5¢): Orange, yield 50%, Mp
117-119 °C; FT IR (KBr, v cm™); 3472 (OH), 3440
(OHtautomer), 3360 (NH), 3072 (CHa), 2985, 2912
(CHaIiphatic), 1708 (C:OLactam), 1666 (C:Oamide), 1593,
1446 (C=C), 1533 (NO2zasym), 1348 (NO2sym); *H NMR
(300 MHz, DMSO-dg) 8, ppm; 3.68 (s, 2H, CH»-S),
5.15 (s, 1H, CH-N), 6.31-8.41 (m, 7H, aromatic), 9.70
(s, 1H, OH), 11.10 (s, 1H, NH); 3C NMR (75 MHz,
DMSO-ds) 6, ppm; 34.58 (CH2-S), 41.42 (CH-N),
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(108.83-149.30) (12C aromatic), 150.70 (C=Oamide),
171.15 (C=Ovactam). MS found: 410 [M*+6] (calc. for
C16H12N4O7S, 404).
N-(2-(4-Methoxyphenyl)-4-oxothiazolidin-3-
yD)-3,5-dinitrobenzamide (5d): Deep brown, yield
78%, Mp 109-111 °C; FT IR (KBr, v cm™); 3424
(OHtautomer), 3376 (NH), 3082 (CHa), 2976, 2926
(CHaIiphatic), 1705 (CzOLactam), 1685 (Czoamide), 1597,
1460 (C=C), 1533 (NOzasym), 1348 (NOzsym); 'H NMR
(300 MHz, DMSO-dg) 8, ppm; 3.40 (s, 2H, CH2-S),
3.70 (s, 3H, OCHa), 5.48 (s, 1H, CH-N), 6.15-8.75 (m,
7H, aromatic), 10.96 (s, 1H, NH); *C NMR (75 MHz,
DMSO-ds) 6, ppm; 34.54 (CH2-S), 41.36 (CH-N),
52.79 (OCHs), (108.80-157.65) (12C aromatic),
163.81 (C=0Oanmige), 171.19 (C=Oyactam).
N-(2-(4-Hydroxy-3-methoxyphenyl)-4-oxothia-
zolidin-3-yl)-3,5-dinitrobenzamide (5e): Yellow, vyield
51%, Mp 133-135 °C; FT IR (KBr, v cm); 3471 (OH),
3427 (OHtautomer), 3380 (NH), 3082 (CHar), 2970, 2877
(CHaIiphatic), 1706 (CzOLactam), 1680 (Czoamide)y 1585,
1463 (C=C), 1517 (NOzasym), 1346 (NOzsym); *H NMR
(300 MHz, DMSO-dg) 8, ppm; 3.60 (s, 2H, CH2-S),
3.79 (s, 3H, OCHg), 5.20 (s, 1H, CH-N), 6.07-8.31 (m,
7H, aromatic), 10.20 (s, 1H, OH), 11.84 (s, 1H, NH);
13C NMR (75 MHz, DMSO-ds) 8, ppm; 34.56 (CH»-S),
41.22 (CH-N), 55.96 (OCHa), (108.80-150.70) (12C
aromatic), 162.05 (C=Oamide), 171.04 (C=O\actam).

RESULTS AND DISCUSSION

This study produced several novel Schiff bases
and thiazolidinone derivatives, beginning with an aro-
matic carboxylic acid, Scheme.

These chemicals were obtained by reacting
compound (1) with 100% ethanol in the presence of a
few drops of concentrated H2SO4 to produce the ester
(2) from the aromatic carboxylic acid (3,5-dinitroben-
zoic acid) (1). Acid hydrazide (3) was created by treat-
ing the ester (2) with hydrazine hydrate (80%). FT-IR
spectra and melting point measurements were used to
confirm the structures of each compound. The FT-IR
spectrum of acid hydrazide showed stretching bands at
(3392, 3311, 3207, and 1645) cm™ because of (asym.
and sym. NH,, NH, and C=0 amide), and the stretch-
ing absorption band at (1730) cm™* for (C=0) of ester
vanished.

The preparation of Schiff bases 4(a-e) in-
volved reacting an amine (acid hydrazide) with substi-
tuted aromatic aldehydes such as 4-bromobenzalde-
hyde, 4-chlorobenzaldehyde, 4-hydroxybenzaldehyde,
4-methoxybenzaldehyde, and 4-hydroxy-3-methox-
ybenzaldehyde while glacial acetic acid (a few drops)
was present. Absolute ethanol was used as the solvent.
Melting points and spectroscopy methods such as
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FTIR, *H NMR, C NMR, and some mass spectros-
copy were used to analyze Schiff bases 4(a-e). These
compounds had stretching absorption bands at (1625-
1639) cm that were attributed to (C=N) azomethine
groups. The stretching absorption bands at (3392,
3311) cm™ vanished as a result of the amine's (acid hy-
drazide) asymmetry and symmetry. NH.. Schiff bases'

Z.M. Abbas, R.M. Rumez

H-NMR and *C-NMR spectra showed singlet signals
for (1H, HC=N) azomethine groups at & (8.33-8.87)
ppm and signals for carbon (C=N) at (150.67-150.75)
ppm. The mass spectrum of Schiff base (4b) exhibited
molecular ion (m/z = 348.2 [M*]) while the predicted
molecular weight is 348.7.

O,N O,N O,N
I i I
NH,.NH,.H
& py EOH, Cone. Hy50, C—OFt 2:NHy.Hr0 C— NHNH,
reflux 5 h EtOH
(1 ) reflux 20 h 3)
O,N O,N O,N
y

EtOH

H+

reflux 24 h

Y
O,N y O,N y
0 O
I H HSCH,COOH I
C—NH-N—C X -— C—NH—-N=CH X
\ Benzene
reflux 24 h
4(a-e)
(0]
O,N S O,N
5(a-e)

x: a= Br, b= Cl, ¢c= OH, d= OMe, e= OH
y: a=H, b=H, c=H, d=H, e= OMe

Scheme. Pathway of synthesis of 4(a-e) and 5(a-¢)
Cxema. [1yTs cunTesa 4(a-¢) u 5(a-¢)

Thioglycolic acid and azomethine compounds
(4a—4e) were treated in dry benzene as a solvent to
produce thiazolidinone derivatives (5a-5e). Melting
points and spectroscopy methods, including FTIR, *H
NMR, ¥C NMR, and some mass spectroscopy, were
used to identify these compounds. The FT-IR spectra
revealed that the carbonyl group (C=0) of the lactam
ring for thiazolidinone compounds 5(a-e) caused
stretching absorption bands at (1701-1708) cm™, but
the absorption band at (1625-1639) cm™, which be-
longed to (C=N) azomethine groups, vanished. The az-
omethine group signals for Schiff bases vanished at &
(8.33-8.87) ppm for (*H, HC=N) and at (150.67-
150.75) ppm for carbon (C=N), according to the H
NMR and C NMR spectra for thiazolidinone deriva-
tives. The signals of carbon carbonyl lactam ring at
(170.99-171.19) ppm for thiazolidinone compounds.
The mass spectrum of thiazolidinone (5¢) indicated
molecular ion m/z = 410.5 [M*+6]. This could be at-
tributed to the molecule gaining six atoms of the ni-
trogen, oxygen, and sulfur isotopes. The predicted
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molecular weight of thiazolidinone (5c) is 404. Since
the other samples are similar and will yield identical
results, only one sample was measured using mass
spectrometry.

Anti-microbial efficacy study

The synthesized compounds were screened us-
ing the disc diffusion method [32] against four differ-
ent types of bacteria, including S. aureus, S. epider-
midis, E. coli, K. pneumoniae, and one type of fungus,
C. albicans. Muller Hinton agar was used to test the
produced chemicals against fungus and bacteria. All
chemicals were dissolved in DMSO to achieve a con-
centration of 0.01 M. The inhibitory zones were iden-
tified following the conclusion of the incubation peri-
ods for bacterial growth, which is 24 h at 37 °C, and
fungal growth, which is 5 days at 25 °C. Table contains
the zone of inhibition data. This study was carried out
at the University of Al-Mustansiriyah's Department of
Biology, College of Science.

According to Table and Figure, we deduce that
compounds 4d, 4e and 5e did not exhibit inhibition
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against Staphylococcus epidermidis, whereas com-
pounds 4b, 4e, 5d and 5e did not exhibit inhibition
against Escherichia coli, and compound 5e did not ex-
hibit inhibition against Klebsiella pneumoniae. The
compounds, except for compound 5a, which showed
excellent efficacy against Klebsiella pneumonia,
showed low to moderate activity against the different

species of bacteria under investigation. Low activity
was shown by Schiff bases 4(a-e), whereas moderate
efficacy was shown by thiazolidinone compounds 5(a-
e) against Candida albicans. Because thiazolidinone
derivatives contain nitrogen and sulfur atoms in their
five-member ring, they exhibit higher activity than
Schiff bases.

18
16 m Staphylococcus aureus
s 14 ]
= m Staphylococcus
2 12 epidermidis
E | Escherichia coli
g 10 -
£
S 8 - 1 m Klebsiella pneumoniae
2
(=] 6 | | | A i
N = Candida albicans
4 - a
2 4 a
0 _
4a 4b 4c 4d 4e 5a 5b 5¢ 5d 5e

Compound number
Fig. The inhibition zone diameter (mm) of prepared compounds against four bacteria and one fungus
Puc. lnamerp 30HBI HHTHOHPOBaHUS (MM) IPUTOTOBICHHBIX COCTABOB IS YEThIpeX OaKTepHil U OXHOTO IpHOKa

Table

Anti-microbial estimating values (inhibition zone in mm) for final compounds 4(a-e) and 5(a-¢)

Taoauya. OueHovYHbIe 3HAYEHUS] AHTUMMKPOOHOI AKTUBHOCTH (30HA MHTUOUPOBAHUS B MM) /IS KOHEYHbIX COeIHU-

HeHuii 4(a-¢) u 5(a-¢)

Compound No. Staphylococcus Staphylocqcc_:us Escherichia coli Kleb5|e|!a Candida albicans
aureus epidermidis pneumoniae
4a 9 8 8 10 8
4b 10 10 - 11 10
4c 10 9 10 10 9
4d 10 - 10 11 9
4e 11 - - 10 9
5a 12 12 10 16 15
5b 13 11 11 15 13
5¢ 10 9 10 10 12
5d 10 9 - 11 12
5e 9 - - 11
DMSO - - - - -
CONCLUSION (G-) (E. coli, K. pneumoniae). The evaluation's find-

FTIR, 'H NMR, 1C NMR, and certain mass
spectroscopy methods were used to analyze new Schiff
bases and thiazolidinone derivatives. The produced
compounds' biological activity was assessed against
one kind of fungus (Candida albicans) and four spe-
cies of bacteria (G+) (S. aureus, S. epidermidis) and
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ings revealed that while some of the compounds had
low to moderate effectiveness against the four species
of bacteria and the utilized fungus, others were ineffec-
tive against three of them.
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