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Abstract: Some novel substituted 4-Thiazolidinones (azo-dispersive dyes) were synthesized from azo-incorporated aromatic aldehydes
(1a-1c) and heteryl hydrazides (2a-2b) in zinc chloride and DMF via synthesis of azomethines (Schiff bases) (4a-4e) conventionally by
using mercaptoacetic acid, a very important precursor responsible for cyclization of azomethines.
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Different protocols have been used to remove water such as

1. Introduction : Ve n S ,
molecular sieves % trimethylorthoformate Y, sodium

Heterocyclic compounds having atoms other than carbon in
the ring, had been proved to have numerous bioactivities.
Thiazolidinone is one of the most biologically important
heterocyclic ring having an atom of sulfur at 1% position,
nitrogen at position 3™ position. 4-Thiazolidinone is a
wonder moiety and was reported to possess various
biological activities such as anti-cancer ™ 2, antitumor * 4,
antimicrobial !, anti-inflammatory ®, anti-fungal [,
herbicidal ®, antiproliferative !, anti-viral ™ urease
inhibitors ™. Compounds containing thiazolidinone nucleus
have properties such as anti-HIV ™2 antioxidant "%
antitubercular > *® and analgesic ™.

The most important intermediate required for synthesis of
thiazolidinones are imines also known as azomethine.
Conventionally, synthesis of thiazolidinone is a two-step
process, acid catalyzed condensation of aromatic aldehydes
with aromatic amines to get imines and further cyclization
takes place with mercaptoacetic acid. The most interested
fact found is removal of water during cyclization of
mercaptoacetic acid with imine is one of the most important
rate determining process. Various efforts have been taken to
remove water by various catalyst and solvent-systems 8 1.
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(3) Glacial acetic acid

R1=2-OEt, 4-OEt, 4-Cl

sulfate #2 znCl, ! and azeotropic distillation with benzene
or toluene ! DCC I jonic liquid such as tetrabutyl
ammonium bromide !, diisopropylethyl ammonium acetate
(27 Urazolium diacetate ?® were also reported for synthesis
of thiazolidinone. The main demerit of removal of water
molecule had also been re-evaluated by using water as a
greener solvent .

Considering the bio-significance of 4-Thiazolidinones and in
continuation of our studies based on synthesis and its
bioactivity B% we report synthesis of novel 4-
Thiazolidinones and its solvent screening for achieving
efficient yields.

2. Result and Discussions

In this work, we report synthesis of some novel 4-
Thiazolidinones by conventional route. In Scheme 1, various
substituted azomethines (Schiff bases) were synthesized
from aromatic substituted aldehydes incorporated with azo
group (la-1c), heteryl hydrazides (2a-2b) and glacial acetic
acid (3) in DMF. In Scheme 2, those azomethine (4a-4e)
undergoes cyclization with mercaptoacetic acid (5) to obtain
mentioned 4-Thiazolidinones (6a-6€). Physical data listed in
Table no. 1 and 2.

3) N=N C=N—N~ "R?
—_— H
DMF
= OH

4a-4e

R? = Isonicotinohydrazide, 1-phenyl-5-(thiophen-2-yl)pyrazole-3-carbohydrazide

Scheme 1
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R=2-OFt, 4-OFEt, 4-Cl
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6a-6e

R? = Isonicotinohydrazide, 1-phenyl-5-(thiophen-2-yl) pyrazole-3-carbohydrazide

Table 1: Physical Data of Azomethines

Product | Time (hrs.) | % yield | Melting point
4a 8 hrs 82% 98°c
4b 9 hrs 74% 198°
4c 10 hrs 85% 180°c
4d 6 hrs 71% 215°
4e 6 hrs 69% 225°c

*Melting points are uncorrected.

Table 2: Physical Data of 4-Thiazolidinones

Product | Time (hrs.) | % yield | Melting point
6a 8 hrs 82% 230°c
6b 9 hrs 74% 238°c
6C 10hrs 85% 154°c
6d 6 hrs 71% 190°c
6e 6 hrs 69% 195°c

*Melting points are uncorrected

In order to scrutinize solvent for the efficiently high yield,
cyclization was performed of (6a) with mercaptoacetic acid
(5) in different solvent systems. Summarized data of
scrutinizing of solvent is given in Table no. 3. DMF was
found to be reasonable regarding time and yield

Table 3: Screening of solvents for efficient yield

Solvent Time (for completion) | Yield (%)
Methanol - -
Ethanol - -
Water 24 hrs 30%
1,4-Dioxane 14 hrs 54%
DMF 12 hrs 79%
Benzene 10 hrs 49%
Toluene 20 hrs 52%

Anti-microbial activity
Compounds (6a-6e)were evaluated for antimicrobial activity
by cup-plate agar diffusion method against E. coli (gram -ve)
and S. aureus (gram +ve) species using ampicillin as
standard compound. The antimicrobial screening data are
presented in Table no. 4.

Scheme 2

Table 4: Antimicrobial Screening of 4-Thiazolidinones

Antimicrobial activity
Sr. No. | Compound | (Zone of inhibition in mm)
E.coli S.aureus
1 6a 0 10
2 6b 12 12
3 6c 14 18
4 6d 13 13
5 6e 12 14
6 Ampicillin 16 18

3. Experimental Section
3.1 Materials and Methods

All the chemicals had been used in this were of Himedia,
Aldrich, Merck and Loba. Derivatives of substituted
aldehyde containing azo moiety were prepared in laboratory.
All the reactions were completely monitored by TLC
aluminum sheet silica gelgoFos4 and visualized in UV
chamber. Purity of the product was also check by using TLC
technique. Melting points were determined using melting
point apparatus and are uncorrected. IR spectra were
recorded on Shimadzu FT-IR spectrophotometer by using
KBr discs. PMR and **C NMR spectra were recorded at 500
MHz using CDCl; as solvent. Chemical shift values were
expressed in ppm and tetramethylsilane was used as an
internal solvent.

3.2 Experimental Procedure:

3.2.1 Preparation of Azomethines:

Different substituted azo aldehydes (1 mole eq.) and
substituted hydrazides (1 mole eq.) were taken in round
bottomed flask in DMF as a solvent. 2-3 drops of glacial
acetic acid were added and refluxed it for 6-8 hours.
Reaction was monitored by thin-layer chromatography. After
completion whole reaction mixture was poured on crushed
ice. Solid separated out. Filtered on vacuum, dried.
Crystallization was done by using 1,4-dioxane. Pure
substituted Schiff bases were obtained (4a-4e).
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FT-IR data of azomethines:

2-(isonicotinyl imino)-4-[(4-
ethoxyphenyl)diazinyl]phenol(4a):FT-IR  (KBr cm™):
1482 cm™(aromatic C=C stretching), 3697 cm™(Phenolic OH
stretching), 1665cm™ (C=N stretching), 1222 cm™ (C-S-C
stretching), 896 cm™ (C-S stretching), 1710 cm™ (C=0
aromatic stretching).

2-(isonicotinylimino)-4- [(2-
ethoxyphenyl)diazinyl]phenol(4b):FT-IR  (KBr cm™):
1461 cm™(aromatic C=C stretching), 3790 cm™(Phenolic OH
stretching), 1659 cm™ (C=N stretching), 1244 cm™ (C-S-C
stretching), 919cm™ (C-S stretching), 1690 cm™ (C=0
aromatic stretching).
2-[1-phenyl-5-(thiophen-2-yl)-pyrazole-(3-amido) imino]-
4-[(2-ethoxyphenyl)diazinyl]phenol(4¢):FT-IR (KBr cm’
1): 1482 cm™(aromatic C=C stretching), 3520 cm™(Phenolic
OH stretching), 1651cm™ (C=N stretching), 1220 cm™ (C-S-
C stretching), 889 cm™ (C-S stretching), 1690 cm™ (C=0
aromatic stretching).
2-[1-phenyl-5-(thiophen-2-yl)-pyrazole-(3-amido) imino]-
4-[(4-ethoxyphenyl) diazinyl] phenol(4d):FT-IR (KBr cm
1): 1497 cm™(aromatic C=C stretching), 3745 cm™(Phenolic
OH stretching), 1609 cm™ (C=N stretching), 1204 cm™ (C-S-
C stretching), 896 cm™ (C-S stretching), 1693 cm™ (C=0
aromatic stretching).
2-[1-phenyl-5-(thiophen-2-yl)-pyrazole-(3-amido) imino]-
4-[(4-chlorophenyl) diazinyl] phenol(4e):FT-IR (KBr cm’
1): 1503 cm™(aromatic C=C stretching), 3735 cm™(Phenolic
OH stretching), 1654cm™ (C=N stretching), 1250 cm™ (C-S-
C stretching), 864 cm™ (C-S stretching), 1686 cm™ (C=0
aromatic stretching).

3.2.2 Preparation of novel 4-Thiazolidinones:

Prepared azomethine (1 mole eq.), mercaptoacetic acid (1
mole eq.) were dissolved in DMF. Pinch of anhydrous zinc
chloride was added. Reaction mixture was refluxed for 12
hours.  Reaction was  monitored by thin-layer
chromatography. After reaction completion, reaction mixture
was poured on crushed ice. Filter and dried. Crystallization
were done by using 1,4-dioxane and DMF (8:2). Pure
substituted 4-Thiazolidinones were obtained (6a-6e).
2-{1-[(4-ethoxyphenyl) diazinyl(2-hydroxy) phenyl]}-3-
isonicotinamido-thiazolidin-4-one(6a):FT-IR (KBr cm™):
1765 cm™ (aliphatic C=0 stretching), 1665 cm™ (aromatic
C=0 stretching), 1601cm™ (aromatic C=0O stretching), 692
cm® and 1207cm™ (C-S and C-O stretching respectively),
1065 cm™ (C-N stretching), 3539 cm™ (phenolic OH
stretching).

2-{1-[(2-ethoxyphenyl) diazinyl(2-hydroxy) phenyl]}-3-
isonicotinamido-thiazolidin-4-one(6b):FT-IR (KBr cm™):
1756 cm™ (aliphatic C=0 stretching), 1659 cm™ (aromatic
C=0 stretching), 1601cm™ (aromatic C=0 stretching), 690
cm™® and 1245cm™ (C-S and C-O stretching respectively),
1047 cm™ (C-N stretching), 3663 cm™ (phenolic OH
stretching).

2-{1-[(4-ethoxyphenyl) diazinyl(2-hydroxy) phenyl]}-3-[1-
phenyl-5-(thiophen-5-yl)pyrazole-3-amido] thiazolidin-4-
one(6c):FT-IR (KBr cm™): 1778 cm™ (aliphatic C=0
stretching), 1665 cm™ (aromatic C=0 stretching), 1591cm™
(aromatic C=0 stretching), 693 cm™ and 1255cm™ (C-S and
C-O stretching respectively), 1207 cm™ (C-N stretching),
3683 cm™ (phenolic OH stretching).

2-{1-[(4-ethoxyphenyl) diazinyl(2-hydroxy) phenyl]}-3-[1-
phenyl-5-(thiophen-5-yl)pyrazole-3-amido] thiazolidin-4-
one(6d):FT-IR (KBr cm™): 1750 cm™ (aliphatic C=0
stretching), 1642 cm™ (aromatic C=0 stretching), 1590cm™
(aromatic C=0 stretching), 693 cm™ and 1237 cm™ (C-S and
C-O stretching respectively), 1222 cm™ (C-N stretching),
3683 cm™ (phenolic OH stretching). H'NMR (CDCI; 500
MHZz): 3.70 and 3.80 ppm (s, 2H), 5.15 ppm (s, 1H), 3.88 (s,
1H). C*®* NMR (ppm): 114.16, 166.16, 39.7, 55.78, 131.94,
128.66.

2-{1-[(4-chlorophenyl) diazinyl(2-hydroxy) phenyl]}-3-[1-
phenyl-5-(thiophen-5-yl)pyrazole-3-amido] thiazolidin-4-
one(6e):FT-IR (KBr cm™): 1765 cm™ (aliphatic C=0
stretching), 1678 cm™ (aromatic C=0 stretching), 1600cm™
(aromatic C=0 stretching), 693 cm™ and 1278 cm™ (C-S and
C-O stretching respectively), 1210 cm™ (C-N stretching),
3683 cm™ (phenolic OH stretching).

4. Conclusion

In this work, we synthesized novel 4-thiazolidinones by
conventional pathway. And screening of various solvents for
betterment of yields was done. And also evaluate their bio-
significance listed in Table no. 4.

Acknowledgement

Authors express sincere gratitude towards the Director,
Institute of Science, Nagpur and Dr. Anjali Rahatgaonkar,
Head Department of Chemistry, Institute of Science, Nagpur
for their constant support and providing necessary facilities
in the institution. We would also like to acknowledge II1SER,
Pune for providing H'NMR and C** NMR analysis.

References

[1] Tdre, A, Ergul, M., Ergil, M. et al., MolDivers.,2021,
1025-1050.

[2] Tahmasvand, R., Bayat, P., MahmoodVahdaniparast, S.,
Dehghani, S., Kooshafar, Z., Khaleghi, S., Salimi, M.,
Bioorganic Chemistry,2020,104276.

[3] M.S. A EI-Gaby, Z. H. Ismail, S. M. Abdel-Gawad, H.
M. Aly and M. M. Ghorab, Phosphorus, Sulfur, Silicon
Relat. Elem., 2009, 184, 2645.

[4] Z. Beharry, M. S. Mahajan, F. Zhang, J. Ma, Z. Xia, M.
Lilly, C. D. Smith and A. S. Kra, Mol. Cancer Ther.,
2009, 8, 1473.

[5] N. C. Desai, K. M. Rajpara and V. V. Joshi, J. Fluorine
Chem., 2013, 145, 102.

[6] C.D. Barros, A. A. Amato, T. B. de Oliveira, K. B. R.
lannini, A. L. da Silva, T. G. da Silva, E. S. Leite, M. Z.
Hernandes, M. C. A. de Lima, S. L. Galdino, F. deAssis
Rocha Neves and |. da Rocha Pitta, Bioorg. Med.
Chem., 2010, 18, 3805.

[71 X. Xua, X. Qianb and L. Zhong, J. Fluorine Chem.,
2005, 126, 297.

[8] G. Li, X. Qian, J. Cui, Q. Huang, D. Cui, R. Zhang and
F. Liu, J. Fluorine Chem., 2006, 127, 182.

[91 W. Li, Y. Lu, Z. Wang, T. James, D. Dalton. and D.

Miller, Bioorg. Med. Chem. Lett., 2007, 17, 4113.

E. Ami, K. Nakahara, A. Sato, J.-T. Nguyen, K. Hidaka,

Y. Hamada, S. Nakatani, T. Kimura, Y. Hayashia and Y.

Kisoa, Bioorg. Med. Chem. Lett., 2007, 17, 4213.

[10]

Volume 13 Issue 1, January 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net

Paper ID: SR231228124802

DOI: https://dx.doi.org/10.21275/SR231228124802 421



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[11]

[12]
[13]

[14]

[15]
[16]
[17]

[18]
[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

Paper ID: SR231228124802

Elbastawesy, M. A. 1., Aly, A. A., El-Shaier, Y. A. M.
M., Brown, A. B., Abuo-Rahma, G. E.-D. A, &
Ramadan, M., Journal of Molecular Structure,2021,
1244, 130845.

R. K. Rawal, R. Tripathi, S. B. Katti, C. Pannecouque
and E. D. Clercq, Bioorg. Med. Chem.,2007, 15, 1725.
G. Marc, A. Stana, S. D. Oniga, A. P"irnau, L. Vlase
and O. Oniga, Molecules, 2019, 24, 2060.

T. L. da Silva, L. M. F. Miolo, F. S. S. Sousa, L. M. P.
Brod, L. Savegnago and P. H. Schneider, Tetrahedron
Lett., 2015, 56, 6674.

B. P. Navin, R. P. Hemant, M. S. Faiyazalam and R.
Dhanji, Med. Chem. Res., 2014, 23, 1360.

Bhat, M.A.; Al-Omar, M.A.; Naglah, A.M.; Khan,
A.A., Molecules, 2020, 25, 3570.

A. Deep, S. Jain, P. C. Sharma, P. Phogat and M.
Malhotra, Med. Chem. Res., 2012, 21, 1652.

J. Tierney, J. Heterocycl. Chem., 1989, 26, 997-1001.
H.R. Ma, Y.H. Hou, Y.J. Bai, J. Lu, B.Q. Yang, J.
Organomet. Chem., 2001, 637, 742-744.

X. Xing, F. Kui, P. Haixia, W. Yang, J. Yang, S. Wei, X.
Zhengfeng, H. Yonghai, Chin. J. Org. Chem., 2016, 36,
1942-1947.

Anand R. S.; Manjunatha Y.; Prabhaker W.,;
Vijaykumar K. J. Chem. Sci., 2012, 124, 469-481.
Sharma, R. C.; Kumar, D. J. Indian Chem. Soc., 2000,
77, 492-493.

H. Varshney, A. Ahmad, N.N. Farshori, A. Ahamad, A.
U. Khan, A. Rauf, Med. Chem. Res., 2013, 22 3204-
3212.

Belardi, P. G.; Simonoi, D.; Moroder, F.; Manferdini,
S.; Muchhi, L.; Vecchia, F. D. J. Heterocyl. Chem.,
1982, 19, 557-560.

X. Xing, F. Kui, P. Haixia, W. Yang, J. Yang, S. Wei, X.
Zhengfeng, H. Yonghai, Chin. J. Org. Chem., 2016, 36,
1942-1947.

S. Ahmadi, D. Ghazanfari, Iran. J. Catal., 2013, 3, 177-
181.

L.D. Khillare, M. R. Bhosale, A.R. Deshmukh, R.A.
Mane, Res. Chem. Intermed., 2015, 41, 8955-8964.
Leila  ZareFekri, * HooshangHamidian and
MasoomehAbdollahiChekosarani, RSC Adv., 2020, 10,
556.

M. P. Thakare, R. Shaikh and D. Tayade, RSC Adv.,
2016.

(a) A. H. Kategaonkar, P. V. Shinde, A. H. Kategaonkar,
S. K. Pasale, B. B. Shingate and M. S. Shingare, Eur. J.
Med. Chem., 2010, 45, 3142; (b) B. B. Shingate, B. G.
Hazra, D. B. Salunke, V. S. Pore, F. Shirazi and M. V.
Deshpande, Eur. J. Med. Chem., 2011, 46, 3681; (c) B.
B. Shingate, B. G. Hazra, D. B. Salunke, V. S. Pore, F.
Shirazi and M. V. Deshpande, Tetrahedron, 2013, 69,
11155; (d) M. H. Shaikh, D. D. Subhedar, L. Nawale,
D. Sarkar, F. A. K. Khan, J. N. Sangshetti and B. B.
Shingate, Med. Chem. Commun., 2015, 6, 1104; (e) M.
H. Shaikh, D. D. Subhedar, M. Arkile, V. M. Khedkar,
N. Jadhav, D. Sarkar and B. B. Shingate, Bioorg. Med.
Chem. Lett., 2016, 26, 561.

Volume 13 Issue 1, January 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net
DOI: https://dx.doi.org/10.21275/SR231228124802

422





