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ABSTRACT

The synthetic work has been carried out by simple Knoevenagel condensation reaction between various
substituted aromatic aldehydes and active methylene compound (Thiazolidine-2,4-dione) using tannic acid as
an efficient catalyst in ethanol solvent under reflux condition.
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I. INTRODUCTION

Tannic acid catalyzed Knoevenagel condensation of aromatic aldehydes and active methylene compounds
(Thiazolidine-2,4-diones) has been performed. Knoevenagel condensation is multi-components reactions
resulting in the formation of new C-C bonds. The reaction is applicable for the synthesis of substituted
alkenes, o, B-unsaturated nitriles, esters, acids, dyes and polymers..[1-4]

The condensation of 2,4-thiazolidinediones with aldehydes has been a subject of considerable interest. The
products 5-arylidene-2,4-thiazolidinediones are important structural elements in medicinal chemistry and are
found to possess significant hypoglycemic,[5] anti-inflammatory,[6] antitumor,[7] antifungal, [8] antidiabetic,
[9] and antimicrobial [10]activities.

There are several methods reported in the literature for the synthesis of benzylidenethiazolidine-2, 4-dione
derivatives such as, baker’s yeast,[11] piperidine in ethanol under reflux conditions [12], piperidinium acetate
in DMF under microwave irradiation, [13] grinding with ammonium acetate in the absence of solvents, [14]
sodium acetate in acetic acid under microwave irradiation [15] , KAI(SO4)2-12H20 in H20 at 90 C, [16]
polyethylene glycol-300 at 100-120°C, [17] L-proline,[18] thiourea,[19] sodium acetate in acetic acid under
reflux conditions [20] hydrochloric acid,[21] glycine/solvent free condition under microwave irradiation, [22]

(DABCO) in aqueous media, [23] ethylenediamine diacetate, [24] catalyst free/water as green solvent under
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microwave irradiation, [25] L-tyrosine/water [26] acidic ionic liquid,[27] calcium hydroxide, [28] tungstic
acid, [29].

However, most of the reported methodologies still have certain limitations such as expensive catalysts,
toxicity of solvents, restrictions for large scale applications, critical product isolation procedures, difficulty in
recovery of high boiling solvents, excessive amounts of catalysts. Thus, the development of a simple and

efficient method for the synthesis of 5-arylidene-2,4-thiazolidinediones derivatives would be highly desirable.
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Scheme 1. Synthesis of substituted Benzylidenethiazolidine-2,4-dione derivatives.

Scheme 1: Synthesis of substituted Benzylidenethiazolidine-2,4-dione derivatives.

II. RESULTS AND DISCUSSION
During optimization of reaction conditions and solvent, it is obtained that reaction is not taking place at room
temperature and not even at 50°C while at 100°C in ethanol reaction is faster and completed in less time as

compared to other solvents such as water, DMF, DMSO, and mixture of ethanol : water.

Tablel: Optimization of different solvents for the synthesis of 3¢ model product.

Entry Solvent Time (Hrs) Yield (%)
1 EtOH 11 70
2 EtOH:H20 30 60
3 Water 22 55
4 DMF 20 62
5 DMSO 19 62
6 Solvent less 25 64

Table 2: Tannic acid catalyzed synthesis of 5-arylidiene-2,4-thiazolidinediones derivatives in ethanol

Entry | Product Aldehyde Time (Hours) | Yield(%) | M.P (°C) M.P Lit. (=C)
1 3a CeHs- 32 76 237 240-241126]
2 3b 2-(C)CeHs- 30 72 208 210-21229
3 3c 4-(Cl)CeHa- 27 70 110 109:23]
4 3d 3-(NO2)C6H4- 31 74 184 186-188I2¢!
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5 3e 4-(NO2)C6H4- 33 70 180 182-183126!
6 3f 3-(OH)CsHs- 28 68 116 118-120123
7 3g 4-(OH)CsHs- 20 59 114 111-1131
8 3h 4-(OCH3)C6H4- 21 61 236 235-237126]
9 3i Furan-2-CHO 22 69 238 240-2421)
10 3] Thiophene-2-CHO 21 68 223 -

11 3k Pyridine-3-CHO 25 71 216 -

III. EXPERIMENTAL

All the chemicals used were obtained from commercial suppliers and used without further purification.
Progress of the reaction was monitored by thin layer chromatography in ethyl acetate and n-hexane (3:7)

mobile phase. Melting points were recorded on open capillary method and were uncorrected.

3.1. General procedure for the synthesis of Benzylidenethiazolidine-2,4-dione derivatives:

A mixture of substituted aromatic aldehydes (Immol), active methylene compound (Thiazolidine-2,4-dione)
(Immol) and ethanol (10 ml) was stirred at reflux temperature in the presence of tannic acid catalyst for a
given specific time. The progress of reaction was monitored by TLC. After completion of reaction the reaction
mixture was cooled to room temperature and ice cold water is added to it. The solid product was filtered,
washed with cold water and recrystallized from ethanol to obtain pure Benzylidenethiazolidine2,4-dione

derivatives.

IV. ACKNOWLEDGEMENTS

The authors are thankful to the Head Dept. of Chemistry Prof. S. M. Lonkar and principal Dr B.U Jadhav shri
Shivaji College Parbhani, Head, Dept. of Chemistry and Dr. C.A. Jawale, Principal, , Kai. Rasika
Mahavidyalaya, Deoni for providing the laboratory facility and Analytical Instrument Facility, Punjab

University, Chandigarh for providing spectroscopic data.

V. REFERENCES

[1]. F.Freeman, “Properties and reactions of ylidenemalononitriles”, Chemical Reviews, 80, (1980), pp. 329-
350.

[2]. L.F. Tietze, “Domino reactions in organic synthesis”, Chemical Reviews, 96, (1996), pp.115-136.

[3]. J. Zhang, Y. Zhang, Z. Zhou, “Hydroxyl ammonium ionic liquid-catalyzed simple and efficient
synthesis of 5-arylidene-2, 4-thiazolidinediones under solvent-free conditions”,Green Chemistry
Letteres & Reviews, 7, (2014), pp. 90-94.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)




Volume 9 - Issue 8 - Published : 08 February 2022 Page No : 159-163

[4]. J. R. Harjani, S. J. Nara, M. M. Salunkhe, “Lewis acidic ionic liquids for the synthesis of electrophilic
alkenes via the Knoevenagel condensation”, Tetrahedron Letters, 43, (2002), pp. 1127-1130.

[5]. L. Fernanda, C. C. Leite, R. H. V. Mourao, M. C. A. Lima, S. L. Galdino, M. Z. Hernandes, F. A. R.
Neves, S. Vidal, J. Barbe and I. R. Pitta, “ ”, European Journal of Medicinal Chemistry, (2007), 42, 1239.

[6]. R. Ottana, R. Maccari, M. L. Barreca, G. Bruno, A. Rotondo, A. Rossi, G. Chiricosta, R. D. Paola, L.
Sautebin, S. Cuzzocrea and M. G. Vigorita, “5-Arylidene-2-imino-4-thiazolidinones: design and
synthesis of novel anti-inflammatory agents”, Bioorganic & Medicinal Chemistry, (2005), 13, 4243.

[7]. B. R. Bhattarai, B. Kafle, ]. Hwang, D. Khadka, S. Lee, J. Kang, SW. Ham, 1. Han, H. Park, H. Cho,
“Thiazolidinedione derivatives as PTP1B inhibitors with antihyperglycemic and antiobesity effects”,
Bioorganic Medicinal Chemistry Letters, 19, (2009), pp. 6161.

[8]. M. C. A. DeLima Costa, A. J. S., Goes Galdino, I. R. Pitta, “Synthesis and Hypoglycemic Activity of
Some Substituted Flavonyl Thiazolidinedione Derivatives. Part 5. Flavonyl Benzyl Substituted 2,4-
Thiazolidinediones”,C. Luu-Duc Pharmazie, (1992), 47, 182.

[9]. F. L. Gouveia, R.M.B. De Oliveira, T.B. De Oliveira, .M. Da Silva, S.C. Do Nascimento, K.X.F.R. De
Sena, J.F.C. De Albuquerque, “Synthesis, antimicrobial and cytotoxic activities of some 5-arylidene-4-
thioxo-thiazolidine-2-ones”, European Journal of Medicinal Chemistry, 44, (2009) pp. 2038-2043.

[10]. C. Nastasa, M. Duma, B. Tiperciuc, O. Oniga, “Antimicrobial screening of new 5-(chromene-3-
yl)methylene-2,4-thiazolidinediones”, Bangladesh Journal of Pharmacology, Vol.10, No.3, (2015), pp.
716-17.

[11]. D.O.V. Rodrigo, N.D.S. Edson, C. Gabriela, S.A.P. Mauri, “Use of Piperidine and Pyrrolidine in
Knoevenagel Condensation,” Organic & Medicinal Chemistry International Journal, 5(3), (2018), pp.
555668.

[12]. M.M. Chowdhry, D.M.P. Mingos, A.J.P. White, D.J. Williams, “Syntheses and characterization of 5-
substituted hydantoins and thiazolines—implications for crystal engineering of hydrogen bonded
assemblies. Crystal structures t of 5-(2- pyridylmethylene)-hydantoin, 5-(2-pyridylmethylene)-2-
thiohydantoin, 5-(2- pyridylmethylene)thiazolidine-2,4-dione, 5-(2-pyridylmethylene)rhodanine and
5- (2-pyridylmethylene)pseudothiohydantoin”, J. Chem. Soci. Perkin Transact. 20 (2000) 3495-3504.

[13]. S.R. Pattan, P. Kekare, N.S. Dighe, Synthesis and evaluation of some new thiazolidinedione derivatives
for their antidiabetic activities, Asian Journal of Research in Chemistry, 2 (2009) 123-126.

[14]. N. Shimazaki, N.T. Hanai, M.T. Isoyama, K. Wada, T. Fujita, K. Fujiwara, S. Kurakata, Europian Journal
of Chem. 44 (2008) 1734-1743.

[15]. L.V. Sonawane, S.B. Bari, “Synthesis and spectral characterization of some novel N-substituted 2,3-4-
thiazolidinedione”, International Journal of Biological Chemistry, 5 (2011) 68-74.

[16]. M.M. Chowdhry, D.M.P. Mingos, A.].P. White, D.J. Williams, “Syntheses and characterization of 5-
substituted hydantoins and thiazolines—implications for crystal engineering of hydrogen bonded
assemblies. Crystal structures t of 5-(2- pyridylmethylene)-hydantoin, 5-(2-pyridylmethylene)-2-
thiohydantoin, 5-(2- pyridylmethylene)thiazolidine-2,4-dione, 5-(2-pyridylmethylene)rhodanine and
5- (2-pyridylmethylene)pseudothiohydantoin”, J. Chem. Soci. Perkin Transact. 20 (2000) 3495-3504.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)




Volume 9 - Issue 8 - Published : 08 February 2022 Page No : 159-163

[17]. S.Riyaz, A. Naidu, P.K. Dudey, Synth Commun. 41, (2011), pp. 2756-2762.
. S. Shah, B. Singh, Bioorganic & Medicinal Chemistry Letters, (2012), 22,5388-5391.
[19]. V. Patil, K. Tilekar, S.M. Munj, R. Mohan, C.S. Ramaa, “Synthesis and primary cytotoxicity evaluation

—
—_
[0}

[l

of new 5-benzylidene-2,4-thiazolidinedione derivatives”, European Journal of Medicinal Chemistry, 45,
(2010), pp. 4539-4544.

[20]. V.S.]Jain, D.K. Vora, C.S. Ramma, Bioorganic & Medicinal Chemistry, 21, (2013), pp. 1599-1620.

[21]. B.Y. Yang, D.H. Yang, “Solvent-free synthesis of 5-benzylidene-2-thioxothiazolidin-4-ones and
thiazolidine-2,4-diones catalysed by glycine under microwave irradiation,” Journal of Chemical
Research, (2011) pp.238-239.

[22]. A. R. Bhat, “Efficient synthesis of Benzylidenethiazolidine-2, 4-dione derivatives using organo catalyst
(DABCO) in aqueous media via simple Knoevenagel condensation reaction,” Journal of Materials and
Environmental Sciences, , Volume 9, Issue 8, Page 2478-2482, (2018).

[23]. Y. Zhang, Z. Zhou, “A Solvent-Free Protocol for the Green Synthesis of 5-Arylidene-2,4-
thiazolidinediones Using Ethylenediamine Diacetate as Catalyst,” Hindawi Publishing Corporation
Organic Chemistry International, (2012), pp. 1-5.

[24]. A.R. Bhat, M.H. Najar, R.S. Dongre, M.S. Akhter, “Microwave assisted synthesis of Knoevenagel
Derivatives using water as green solvent,” Current Research in Green and Sustainable Chemistry, 3
(100008), (2020).

[25]. G. Thirupathi, M. Venkatanarayana, P. K. Dubey, Y. Bharathi Kumari, “Facile and green syntheses of
substituted-5-arylidene-2,4-thiazolidinediones using L-tyrosine as an Eco-Friendly catalyst in aqueous
medium,” Der Pharma Chemica, 4(5), (2012), pp. 2009-2013.

[26]. K.F. Shelke, S.S. Idhole, A.D. Badar, J.B. Devhade, “A facile and efficient synthesis of 5-arylidene 2,4-
thiazolidinedione catalyzed by acidic ionic liquid,” Der Pharmacia Lettre, 8 (5), (2016), pp. 72-75.

[27]. P. Kulkarni, “Calcium Hydroxide An Efficient Catalyst For Synthesis of Arylethylidene Malononitrile,”
Bulletin of Chemical Society of Ethiopia, 33(1), (2019), pp. 381-387.

[28]. N.D. Punyapreddiwar, G.D. Satpute, D.B. Zade, S.B. Dhawas, M.]. Tondare, “Tungstic acid catalysed
Knoevenagel condensation: Synthesis of 5-arylidene -2, 4-thiazolidinediones,” International Journal of
Scientific Research in Science and Technology (IJSRST), (4)1, (2018), pp. 202-206.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)




