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Synthesis of New 2-(4-Oxothiazolidin-2-ylidene)-acetamides 
as Potential Antimicrobial Agents

SUMMARY

A series of new 2-(4-oxo-thiazolidin-2-ylidene)-acetamides was 
obtained from 2-cyano-3-mercapto-3-phenylaminoacrylamides. 
The structures of target compounds 5a-d, 7a-c, 9a-b, 11a-c were 
confirmed by using 1H NMR spectroscopy, mass spectroscopy and 
elemental analysis. The synthesized compounds have been evaluated 
for antimicrobal activity against five bacterial strains (Escherichia 
coli, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas 
aeruginosa, Staphylococcus aureus) and two fungal strains (Candida 
albicans and Cryptococcus neoformans). The 4-thiazolidinone 
derivatives 5a-c and 9a have high antimicrobial activity. 
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Potansiyel Antimikrobiyal Ajanlar Olarak Yeni 
2-(4-Oksotiyazolidin-2-iliden) -asetamidlerin Sentezi

ÖZ

2-Siyano-3-merkapto-3-fenilaminoakrilamidlerden bir seri yeni 
2-(4-okso-tiyazolidin-2-iliden)-asetamid türevi elde edilmiştir. 
Hedef bileşikler olan 5a-d, 7a-c, 9a-b, 11a-c’nin yapıları, 1H NMR 
spektroskopisi, kütle spektroskopisi ve elementel analiz kullanarak 
doğrulanmıştır. Sentezlenen bileşikler beş bakteri suşuna (Escherichia 
coli, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas 
aeruginosa, Staphylococcus aureus) ve iki mantar suşuna (Candida 
albicans ve Cryptococcus neoformans) karşı antimikrobiyal aktivite 
açısından değerlendirilmiştir. 4-Tiyazolidinon türevleri olan 5a-c ve 
9a, yüksek antimikrobiyal aktiviteye sahiptir.

Anahtar Kelimeler: Sentez, 2-siyano-3-merkapto-3-
fenilaminoakrilamidler, 2-(4-okso-tiyazolidin-2-iliden)-
asetamidler, antibakteriyel veri toplama, antifungal veri toplama, 
antimikrobiyal aktivite.
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INTRODUCTION
Despite the significant advances in the field of 

antimicrobial agents, infections are still the sec-
ond-leading cause of death worldwide and remain 
an important public health problem (Payne D. et al., 
2007). There are various problems arising with the use 
of antimicrobials such as local tissue irritation, inter-
ference with wound healing process, hypersensitivi-
ty reactions, systemic toxicity, narrow antimicrobial 
spectrum. The primary reason for this situation is 
inevitable drive of evolution that leads to antimicro-
bial resistance and become a serious health problem 
(Gould I., 2010; Piddock L., 2012). So there is a need 
of safe, potent and novel antimicrobial agents.

4-Thiazolidinone derivatives play important role 
in modern organic, medical and pharmaceutical 
chemistry. They possess various types of biological ac-
tivity (Tomasić T. et al., 2009; Jain A. et al., 2012; Ka-
minskyy D. et al., 2017a; Kaminskyy D. et al., 2017b) 
and represented in the pharmaceutical market (Trip-
athi K. et al., 2013). The specified derivatives are also 
undergoing different stages of clinical trials as poten-
tial thyromimetic, antimicrobial, antiviral, anti-isch-
emic, cardiovascular and anticancer drugs. In this 
regard, the 4-thiazolidinone cycle is considered to be 
a privileged structure in medicinal chemistry. Among 
this class of organic compounds, 2-thioxo-thiazoli-
din-4-one (rhodanine), thiazolidin-2,4-dione, and 
2-imino-thiazolidin-4-one (pseudothiohydantoine) 
derivatives are well studied (Tomasić T. et al., 2009). 
At the same time, derivatives of 2-methylene-thiazo-
lidin-4-one have been less studied, the number of 
methods for their synthesis is limited, biological ac-
tivity has been studied only in recent years. In partic-
ular, about antitumor (George R. 2012; Ghorab M. et 
al., 2012; Hanna M. et al., 2012), antimicrobial (Ros-
tom S. et al., 2009; Nasr T.et al., 2016; Salem M., 2017) 
and anti-inflammatory (Helal M. et al., 2013; Salem 
M., 2017) activities was reported.

The objective of the present work was to synthesize 
a series of novel 2-(4-oxo-thiazolidin-2-ylidene)-ac-
etamides for further pharmacological screening anti-
microbial activity.

MATERIALS AND METHODS
Materials. All chemicals were of analytical grade 

and commercially available. All reagents and solvents 
were used without further purification and drying. 

Chemistry. All the melting points were deter-
mined in an open capillary. 1H-spectra were recorded 
on a Varian Mercury 400 (400 MHz for 1H) instru-
ment with TMS or deuterated solvent as an internal 
reference. Chemical shifts are reported as δ (ppm) rel-

ative to TMS as internal standard, coupling constant 
J are expressed in Hz. Mass spectra were performed 
using Agilent 1100 series LC/MSD Agilent Technol-
ogies Inc. with an API–ES/APCI ionization mode. 
Satisfactory elemental analyses were obtained for new 
compounds (C±0.17, H±0.21, N±0.19).

General procedure for the preparation of 2-cyano-2-
[5-(R-benzyl)-4-oxo-3-phenyl-thiazolidin-2-ylidene]-
acetamides (5a-d).

The solution 0.55 g (2.5 mmol) of 2-cyano-3-mer-
capto-3-phenylamino-acrylamide 1a, 2.5 mmol ethyl 
2-bromo-3-arylpropionates 4a-d and 0.2 ml pyridine 
in 10 ml EtOH was refluxed for 3 hours, then allowed 
to cool. The obtained precipitate was filtered, washed 
with EtOH, dried and crystallized from EtOH-DM-
FA.

2-Cyano-2-[5-(4-fluoro-benzyl)-4-oxo-3-phenylth-
iazolidin-2-ylidene]acetamide (5a):

Yield: 83%;mp 221–222 ºC;1H NMR: δH= 7.55 – 
7.45 (m, 3H, ArH), 7.43 – 7.36 (m, 2H, ArH, NH), 
7.36 – 7.29 (m, 2H, ArH), 7.24 – 7.16 (m, 2H, ArH), 
7.13 – 7.08 (m, 1H, ArH), 6.94 (bs, 1H, NH), 4.55 (dd, 
J = 8.6, 4.7 Hz, 1H, CH), 3.38 (dd, J = 14.1, 4.7 Hz, 
1H, CH2), 3.18 (dd, J = 14.1, 8.7 Hz, 1H, CH2); ESI-
MS: m/z 368 [M+H]+;anal. calcd. for C19H14FN3O2S: 
C, 62.11; H, 3.84; N, 11.44.Found: C, 62.25; H, 3.92; 
N, 11.39.

2-[5-(2-Chloro-benzyl)-4-oxo-3-phenylthiazoli-
din-2-ylidene]-2-cyanoacetamide (5b):

Yield: 79%; mp 233–234 ºC; 1H NMR: δH =7.56 – 
7.47 (m, 4H, ArH), 7.46 – 7.32 (m, 6H, ArH, NH), 
6.98 (bs, 1H, NH), 4.57 (dd, J = 10.0, 5.0 Hz, 1H, CH), 
3.57 (dd, J = 14.2, 5.0 Hz, 1H, CH2), 3.28 (dd, J = 14.3, 
10.0 Hz, 1H, СH2); ESI-MS: m/z 384 [M+H]+; anal. 
calcd. for C19H14ClN3O2S: C, 59.45; H, 3.68; N, 10.95. 
Found: C, 59.59; H, 3.74; N, 11.08.

2-[5-(4-Chlorobenzyl)-4-oxo-3-phenylthiazoli-
din-2-ylidene]-2-cyanoacetamide (5c):

Yield: 85%; mp185–186 ºC; 1H NMR: δH =7.56 – 
7.46 (m, 3H, ArH), 7.46 – 7.37 (m, 4H, ArH, NH), 
7.32 (d, J = 8.5 Hz, 2H, ArH), 7.15 – 7.10 (m, 1H, 
ArH), 6.95 (bs, 1H, NH), 4.56 (dd, J = 8.7, 4.8 Hz, 1H, 
CH), 3.39 (dd, J = 14.0, 4.8 Hz, 1H, CH2), 3.19 (dd, J 
= 14.1, 8.7 Hz, 1H, CH2); ESI-MS: m/z 384 [M+H]+; 
anal. calcd. for C19H14ClN3O2S: C, 59.45; H, 3.68; N, 
10.95. Found: C, 59.48; H, 3.66; N, 11.14.

2-Cyano-2-[5-(4-methoxy-benzyl)-4-oxo-3-phe-
nyl-thiazolidin-2-ylidene]-acetamide (5d):

Yield: 77%; mp216–217 ºC; 1H NMR: δH =7.57 – 
7.44 (m, 5H, C6H5), 7.39 (bs, 1H, NH), 7.21 (d, J = 8.5 
Hz, 2H, C6H4OCH3), 7.09 (bs, 1H, NH), 6.92 (d, J = 
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8.5 Hz, 2H, C6H4OCH3), 4.52 (dd, J = 8.7, 4.4 Hz, 1H, 
CH), 3.76 (s, 3H, CH3O), 3.33 (dd, J = 14.1, 4.4 Hz, 
1H, CH2), 3.12 (dd, J = 14.1, 8.8 Hz, 1H, CH2); ESI-
MS: m/z 380 [M+H]+;  anal. calcd. for C20H17N3O3S: 
C, 63.31; H, 4.52; N, 11.07. Found: C, 63.15; H, 4.41; 
N, 11.01.

General procedure for the preparation of [2-(car-
bamoyl-cyano-methylene)-4-oxo-3-phenyl-thiazoli-
din-5-ylidene]-acetates (7a-c). The solution 2.5 mmol 
of 2-cyano-3-mercapto-3-phenylamino-acrylamides 
1a,b, 2.5 mmol esters of acetylene dicarboxylic acid 
6a,b in 10 ml EtOH was refluxed for 3 hours, then 
allowed to cool. The obtained precipitate was fil-
tered, washed with EtOH, dried and crystallized from 
EtOH-DMFA.

[2-(Carbamoylcyanomethylene)-4-oxo-3-phenylth-
iazolidin-5-ylidene]-acetic acid methyl ester (7a):

Yield: 83%; mp>270ºC; 1H NMR: δH =7.75 (bs, 1H, 
NH), 7.61 – 7.49 (m, 5H, C6H5), 7.33 (bs, 1H, NH), 
6.68 (s, 1H, CH=), 3.82 (s, 3H, CH3); ESI-MS: m/z 
330 [M+H]+; anal. calcd. for C15H11N3O4S: C, 54.71; 
H, 3.37; N, 12.76. Found: C, 54.65; H, 3.40; N, 12.69.

[2-(Carbamoylcyanomethylene)-4-oxo-3-phe-
nyl-thiazolidin-5-ylidene]-acetic acid ethyl ester (7b):

Yield: 85%; mp249-250ºC; 1H NMR: δH =7.74 
(bs, 1H, NH), 7.61 – 7.47 (m, 5H, C6H5), 7.32 (bs, 
1H, NH), 6.76 (s, 1H, CH=), 4.28 (q, J = 7.1 Hz, 2H, 
CH2), 1.28 (t, J = 7.1 Hz, 3H, CH3); ESI-MS: m/z 344 
[M+H]+; anal. calcd. for C16H13N3O4S: C, 55.97; H, 
3.82; N, 12.24. Found: C, 56.08; H, 3.91; N, 12.40.

[ 2 - ( C y a n o m e t h y l c a r b a m o y l - m e t h y -
lene)-4-oxo-3-phenyl-thiazolidin-5-ylidene]-acetic 
acid ethyl ester (7c):

Yield: 81%; mp234-235ºC; 1H NMR: δH = 7.82 
(bs, 1H, NH), 7.59 – 7.47 (m, 5H, C6H5), 6.73 (s, 1H, 
CH=), 4.26 (q, J = 7.1 Hz, 1H, CH2), 2.64 (d, J = 4.5 
Hz, 3H, CH3N), 1.26 (t, J = 7.1 Hz, 3H, CH3); ESI-
MS: m/z 358 [M+H]+;  anal. calcd. for C17H15N3O4S: 
C, 57.13; H, 4.23; N, 11.76. Found: C, 57.41; H, 4.30; 
N, 11.85.

General procedure for the preparation 
of 2-(5-arylidene-4-oxo-3-phenyl-thiazoli-
din-2-ylidene)-2-cyanoacetamides (9a, b and 11a-
c).

The solution 2.5 mmol of aldehydes 8a,b 
or 10a-c, 2.5 mmol cyano-2-(4-oxothiazoli-
din-2-ylidene)-acetamides 3a,b and 0.2g anhydrous 
sodium acetate in 10 ml AcOH was refluxed for 
3 hours, then allowed to cool. The obtained pre-
cipitate was filtered, washed with EtOH, dried and 
crystallized from DMFA.

2-[5-(4-Chlorobenzylidene)-4-oxo-3-phenylthiazo-
lidin-2-ylidene]-2-cyanoacetamide (9a): Yield: 75%; 
mp> 270 ºC; 1H NMR: δH =7.79 – 7.73 (m, 3H, C6H-
4Cl, CH=), 7.67 (d, J = 8.5 Hz, 2H, C6H4Cl), 7.60 – 7.50 
(m, 6H, C6H5, NH), 7.17 (bs, 1H, NH); ESI-MS: m/z 
382 [M+H]+; anal. calcd. for C19H12ClN3O2S: C, 59.77; 
H, 3.17; N, 11.00. Found: C, 59.55; H, 3.25; N, 10.96.

2-Cyano-N-methyl-2-[5-(4-nitrobenzylidene)-4-
oxo-3-phenylthiazolidin-2-ylidene]-acetamide (9b): 
Yield: 79%; mp> 270 ºC; 1H NMR: δH =8.42 (d, J = 8.7 
Hz, 2H, C6H4NO2), 7.98 (d, J = 8.8 Hz, 2H, C6H4NO2), 
7.86 (s, 1H, CH=), 7.76 (bs, 1H, NH), 7.59 – 7.54 (m, 
5H, C6H5). 2.69 (d, J= 4.3 Hz, 3H, CH3N); ESI-MS: 
m/z 407 [M+H]+; anal. calcd. for C20H14N4O4S: C, 
59.11; H, 3.47; N, 13.79. Found: C, 59.25; H, 3.45; N, 
13.88.

2-{5-[5-(3-Chlorophenyl)-furan-2-ylmethy-
lene]-4-oxo-3-phenylthiazolidin-2-ylidene}-2-cyano-
acetamide (11a): Yield: 86%; mp> 270 ºC; 1H NMR: 
δH =7.97 (s, 1H, C6H4Cl), 7.85 (d, J = 7.8 Hz, 1H, 
C6H4Cl), 7.63 (s, 1H, CH=), 7.61 – 7.47 (m, 8H, ArH, 
NH), 7.45 (d, J = 3.8 Hz, 1H, furan), 7.28 (d, J = 3.7 
Hz, 1H, furan), 7.13 (bs, 1H, NH); 7.13 (bs, 1H, NH); 
ESI-MS: m/z 448 [M+H]+; anal. calcd. for C23H14Cl-
N3O3S: C, 61.68; H, 3.15; N, 9.38. Found: C, 61.59; H, 
3.24; N, 9.42.

2-Cyano-N-methyl-2-{5-[5-(2-nitrophenyl)-furan-
2-ylmethylene]-4-oxo-3-phenylthiazolidin-2-ylidene}-
acetamide (11b): 

Yield: 83%; mp> 270 ºC; 1H NMR: δH =8.07 (d, J 
= 8.0 Hz, 1H, C6H4NO2), 7.97 (d, J = 7.8 Hz, 1H, C6H-
4NO2), 7.86 (t, J = 7.6 Hz, 1H, C6H4NO2), 7.72 (t, J = 
7.8 Hz, 1H, C6H4NO2), 7.63 (bs, 1H, NH), 7.60 (s, 1H, 
CH=), 7.58 – 7.49 (m, 5H, C6H5), 7.28 (d, J = 3.7 Hz, 
1H, furan), 7.11 (d, J = 3.7 Hz, 1H, furan), 2.68 (d, J 
= 4.4 Hz, 3H, CH3N); ESI-MS: m/z 474 [M+H]+; anal. 
calcd. for C24H16N4O5S: C, 61.01; H, 3.41; N, 11.86. 
Found: C, 60.85; H, 3.48; N, 11.77.

2-Cyano-N-methyl-2-{5-[5-(4-nitro-phenyl)-fu-
ran-2-ylmethylene]-4-oxo-3-phenyl-thiazolidin-2-
ylidene}-acetamide (11c): 

Yield: 90%; mp> 270 ºC; 1H NMR: δH = 8.32 (d, J 
= 8.9 Hz, 2H, C6H4NO2), 8.10 (d, J = 8.5 Hz, 2H, C6H-
4NO2), 7.61 (s, 1H, CH=), 7.59 – 7.48 (m, 7H, C6H5, 
furan, NH), 7.29 (d, J = 3.7 Hz, 1H, furan), 2.76 (d, J 
= 2.8 Hz, 3H, CH3N); ESI-MS: m/z 474 [M+H]+; anal. 
calcd. for C24H16N4O5S: C, 61.01; H, 3.41; N, 11.86. 
Found: C, 61.15; H, 3.36; N, 11.80.

Antibacterial data collection. Inhibition of bac-
terial growth was determined measuring absorbance 
at 600 nm (OD600), using a Tecan M1000 Pro mono-
chromator plate reader. The percentage of growth 
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inhibition was calculated for each well, using the 
negative control (media only) and positive control 
(bacteria without inhibitors) on the same plate as ref-
erences.  

Antifungal data collection. Growth inhibition of 
C. albicans was determined measuring absorbance at 
530 nm (OD530), while the growth inhibition of C. 
neoformans was determined measuring the difference 
in absorbance between 600 and 570 nm (OD600-
570), after the addition of resazurin (0.001% final 
concentration) and incubation at 35°C for addition-
al 2 h. The absorbance was measured using a Biotek 
Synergy HTX plate reader. The percentage of growth 
inhibition was calculated for each well, using the neg-
ative control (media only) and positive control (bacte-
ria without inhibitors) on the same plate as referenc-
es. 

Inhibition. Percentage growth inhibition of an in-
dividual sample is calculated based on Negative con-
trols (media only) and Positive Controls (bacterial/
fungal media without inhibitors). Negative inhibition 
values indicate that the growth rate (or OD600) is 
higher compared to the Negative Control (Bacteria/
fungi only, set to 0% inhibition). The growth rate for 
all bacteria and fungi have a variation of -/+ 10%, 
which is within the reported normal distribution of 
bacterial/fungal growth.

RESULTS AND DISCUSSION
Chemistry. As part of our continuous efforts to de-

sign new biological active heterocycles (Tsyalkovsky 
V. et al., 2005; Zimenkovskii B. et al., 2006; Obushak 
N. et al., 2008; Pokhodylo N. et al., 2009a; Pokhody-
lo N. et al., 2009b; Pokhodylo N. et al., 2010; Zubkov 

S. et al., 2010; Lozynska L. et al., 2015; Zelisko N. 
et al., 2015; Chaban T. et al., 2016; Chaban T. et al., 
2017; Klenina O. et al., 2017; Chaban T. et al., 2018; 
Tupys A. et al., 2018; Chaban T. et al., 2019; Chaban 
T. et al., 2020) we report about synthesis and anti-
microbial activities of novel 2-cyano-2-(4-oxo-thi-
azolidin-2-ylidene)-acetamides. A combinatorial 
library of these compounds was obtained from 2-cy-
ano-3-mercapto-3-phenylaminoacrylamides 1a, b 
which are synthesized by the reaction of phenyliso-
thiocyanate with cyanacetamide according procedure 
described in (Shaoyong K. et al., 2016). 1a, b were 
used in various [3+2] cyclocondensation reactions. 
By the reaction of 1a, b with chloroacetic acid 2cy-
ano-2-(4-oxo-thiazolidin-2-ylidene)-acetamides 3a, 
b were prepared. The methylene group in the posi-
tion 5 of these compounds is active and reacts with 
aldehydes to form 5-arylidene derivatives 9a, b and 
11a-c. In this reaction, aromatic aldehydes 8a, b and 
arylfurfurals 10a-c were used. Aldehydes 10 a-c were 
prepared by arylation of furfural with diazonium 
salts under the conditions of the Meervein reaction 
(Obushak N. et al., 2009) according procedure were 
prepared via described protocol (Obushak N. et al., 
2008).

In order to obtain conformationally not restricted 
compounds, we also studied the reaction of 1a with 
2-bromo-3-arylpropionates 4a-d. It was found that 
refluxing of these reagents in alcohol in the presence 
of a base leads to formation of 5-benzyl derivatives 
5a-d in good yields. 4-Thiazolidinone derivatives 7a-c 
were prepared by the reaction of 1a, b with esters of 
acetylene dicarboxylic acid (Figure 1).
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Figure 1. The scheme for the synthesis  of 2-(4-oxo-thiazolidin-2-ylidene)-acetamides.
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The structures of the obtained compounds were 
confirmed by 1H, mass spectroscopy and elemental 
analysis. All these new compounds gave spectroscop-
ic data in accordance with the proposed structures.

Antimicrobial activity. The antimicrobial study 
was performed by CO-ADD (The Community 
for Antimicrobial Drug Discovery), funded by 
the Wellcome Trust (UK) and The University of 
Queensland Australia (https://www.co-add.org). 
Evaluation of all synthesized compounds for their 
antimicrobial activity against five pathogenic bac-
teria, methicillin-resistant Staphylococcus aureus 
(ATCC 43300) as Gram-positive bacteria, Esch-
erichia coli (ATCC 25922), Klebsiella pneumonia 
(ATCC 700603), Acinetobacter baumannii (ATCC 
19606) and Pseudomonas aeruginosa (ATCC 

27853) as Gram-negative bacteria and antifungal 
activity against two pathogenic fungal strains Can-
dida albicans (ATCC 90028) and Cryptococcus neo-
formans var. Grubii (H99; ATCC 208821).

Results revealed (Table 1) that 4-thiazolidi-
none derivatives 5d, 9b and 11a-c have moderate 
antibacterial activity against Gram-positive Staph-
ylococcus aureus with growth inhibition of 41.3–
63.85%, while the derivatives 5a-c, and 9a have 
high antibacterial activity against this bacteria 
with growth inhibition ranged from 85.3 to 97.9%. 
All compounds do not possess antibacterial activ-
ity against tested Gram-negative bacteria (Table 
1) and have weak or moderate antifungal activity 
against C. neoformans var. Grubii (Table 2).

Table 1. Antibacterial activity of synthesized compounds.

Compound S. aureus ATCC 43300 E. coli ATCC 25922 K. pneumoniae ATCC 
700603

P. aeruginosa 
ATCC 27853

A. baumannii 
ATCC 19606

5a 91.3; 96.1 -0.7; 1.8 2.3; 3.0 -3.2; 1.2 3.5; 9.2
5b 85.3; 85.4 -1.1; -1.6 5.2; 6.4 0.0; 5.3 10.9; 4.6
5c 98.2; 84.7 3.3; 7.4 -4.9; 3.5 2.5; 6.7 -11.6; -7.9
5d 60.2; 43.5 -1.1; 0.3 0.5; 3.5 -0.9; 7.2 -10.7; -6.5
7a -16.8; -8.2 -2.7; 5.8 -5.9; 8.3 2.7; 4.8 -10.8; -3.3
7b 11.8; 27.2 -2.6; 0.1 -1.6; -6.7 1.0; 8.4 -4.0; 7.3
7c 2.6; 3.6 1.7; 4.2 -5.3; 1.9 -0.1; 10.6 11.8; 14.7
9a 94.0; 97.9 -0.7; 5.4 31.9; 35.2 4.1; 5.5 17.7; 5.9
9b 41.3; 51.5 -8.9; -9.9 -6.7; 5.9 4.9; 5.0 -2.1; 5.5

11a 63.8; 53.6 0.5; 7.2 -8.2; 3.0 -0.3; 1.9 -1.0; 0.6
11b 44.6; 35.6 -0.3; -0.8 -1.7; -1.7 1.2; 10.7 -2.1; -5.8
11c 45.6; 49.7 -5.2; 7.4 -3.4; 6.2 0.4; 3.2 -0.9; 8.7

Table 2. Antifungal activity of synthesized compounds.

Compound C.albicans ATCC 90028 C. neoformans ATCC 
208821 Compound C. albicans ATCC 

90028
C. neoformans 
ATCC 208821

5a 1.0; 5.6 31.3; 38.6 7c 6.6; 8.6 71.0; 47.7
5b 1.4; 1.9 42.0; 32.7 9a -1.6; 2.5 38.2; 40.9
5c 7.4; 8.2 52.8; 23.3 9b 3.8; 5.5 42.1; 24.5
5d 12.9; 3.0 38.1; 48.3 11a 0.8; 7.4 38.1; 34.4
7a 1.4; 2.5 66.7; 75.2 11b 0.8; 6.5 38.2; 49.6
7b 10.8; 16.4 51.2; 64.2 11c 1.3; 5.0 28.6; 37.7

The minimal inhibitory concentration (MIC µg/mL) measurements were performed for compounds with 
significant microbial growth inhibition (5a-c and 9a) using ceftriaxone as a reference drug. As shown in Table 
3, 5a-c, and 9a have best antibacterial activity comparable to that of ceftriaxone. 

Table 3. Antibacterial activity of compounds 5a-c and 9a against S. aureus ATCC 43300 and cytotoxicity 
against human embryonic kidney cells and erythrocytes (µg/mL).

Compound MIC Hk СС50 Hm HC10

5a 4; 4 >32; >32 >32; >32
5b 8; 16 >32; >32 >32; >32
5c 16; 16 >32; >32 >32; >32
9a 4; 8 >32; >32 >32; >32

Ceftriaxone 32 Not tested Not tested
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The safety margin for the active compounds to-
ward human cells was determined through cytotox-
icity against human embryonic kidney cell line and 
hemolysis of human red blood cells. The tested com-
pounds were tolerated and non-toxic for human cells 
as the cytotoxic and hemolytic dose was higher than 
the therapeutic dose (Table 3).

CONCLUSION

In our present work, we presented an efficient syn-
thesis and antimicrobial activity evaluation of some 
2-(4-oxo-thiazolidin-2-ylidene)-acetamides. We have 
shown that the proposed approaches provide the pos-
sibility to design thiazolidines diversity with a consid-
erable chemical novelty. Firstly found antimicrobial 
activity among the tested compounds was identified. 
Further optimization of the structure to improve their 
activities is currently in progress.
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