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Silica Supported Dodecatungstophosphoric Acid (DTP/
Si0,) Mediated Synthesisof 4-Thiazolidinone Derivatives

Ashok Nagargoje
Dept. of Chemistry,
Vasantdada Patil Mahavidyalaya,
Patoda, Dist. Beed

ResearchPaper-Chemistry
_ ABSTRACT
The DTP/SiO catalyzed one pot multicomponent synthesis of 4-

thiazolidinone reported by the reaction of aromatic aldehydes, anilines, and
mercaptoacetic acid. The recovered catalyst was reused for four to five cycles.

Moreover, this method includes high yields, easy workup, recyclability,

Jfunctional group flexibility and less reaction time

Keywords: DTP/SiO, Multicomponent reactions, 4-Thiazolidinones, Green synthesis
Introduction:

Heterocyclic compounds have attracted a lot of attention due to their number of
biological activities. Specifically, five-membered heterocycles with two heteroatomshave
received particular attention, having proven utility in medicinalchemistry. Among them, 4-
thiazolidinones represent avery important class of fivememberedheterocycles. Some of
the thiazolidinones are found to possess good biological activities such as anticancer,
anti-HIV, antimalarial, antibacterial tuberculostatic,antihistaminic, anticonvulsant and
antiarrythmic activity [1-9]. Etozoline, pioglitazone,ralitoline, and thiazolidomycin have
this heteryl ring and arealready in the market as medicaments This diversity in the biological
responseprofile has attracted much attention from many researchers to explore this
skeletonfor its multiple potential activities.

Furthermore, 4-thiazolidinones derivative have antiproliferative activity against
Reh and Nalmé cells [10], antiapoptotic biocomplex, Cyclin B/CDK 1 inhibitor [11],,
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MCF-7[12],tumour necrosis factor (TNF) [13] integrin avb3 receptor [14], HT29 colis
cancer cell line [15], and breast cancer JSP-1 inhibitor [16]Figure 1 shows the structy,

of exemplary bio-active 4-thiazolidinonederivatives.
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Fig.1. Some bio-active 4-thiazolidinones derivatives.

Literature survey show that due to wide range of pharmacological activity number
of catalytic protocol have been established including,N,N’-dicyclohexylcarbodiimide
(DCQO),[17] O-(benzotriazol-yl)-N,N,N’ ,N’-tetramethyluronium hexafluoro phosphate
(HBTU),[18]ferite, [19]ZnCl,,[20]sodium sulfate,[21][bmim] [PF,][22],activated fly

ash.[23] The use of microwave heatin &[24]solidphase, [25] polymer supported [26]acetic
acid [27] and ammonium persulfate [28] etc.

derivatives using DTP/ SiO2 as a catalyst to give good t
no column chromatography is benifit of this protocol.
Results and discussion

O prominent yields, easy workup,

The reaction between substituted aniline(0.00] mmol), benzaldehvde (0.001
> cny 3

in dioxane ip the presence of Silica
P/Si0)) asa catalyst. The product was
Xture for 3.4 Hours. 4-thiazolidone

derivatives(4a-I) were obtainedwith high purity and better yields as sh inScheme 1
& own cheme 1.
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R= 4-CH,, 4-OCHa, 4-Br, 4-Cl, H, 4-F.
X= 4-Cl, H,4-CHg, 4-OCH3, 4-NO,,
Schemel. Synthesis of 4-thiazolidinone using DTP/SiO,
Table 1:
DTP/SiO, catalyzed synthesis of 4-thiazolidinones in dioxane?
Entry R X Product Yield"(%)

l 4-Cl 4-CH; 4a 86

2 4-Br H 4b 88

3 4-OCH; H 4c 85

4 4-CH; 4-Cl 4d 89

5 H H de 85

6 4-CH; 4-CH; 4f 84

7 4-F H 4g 90

8 H 4-OCH; 4h 83

9 4-CH; H 4i 90

10 H 4-CHj3 4 86

11 4-Cl 4-NO;, 4k 84

12 4-Cl H 41 87

“Reaction conditions: aryl aldehyde (1 mmol), aryl amine (1 mmol), thioglycolicacid
(1lmmol), and DTP/SiO, (10%) in dioxane (5mL) reflux, 3-4h.*Isolated yields.
Optimization of the reaction parameters was performed bymodel reaction of substituted

aniline, benzaldehyde and mercaptoacetic acidas shown below.
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Scheme 2. Mode] reaction for Synthesis of 4-thiazolidone.
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For attaining proper reaction conditions some s uch Watey

W WERy,,

methanol, PEG-400, cthanol and dioxane. In optimization it is observed that SolventsplayS
avery important role in the reaction’s complition. The reaction with dioxane Produceg
the appropriate product in excellent yields, however the findings with some other Solvep
such as methanol, PEG-400, ethanol produced the product ina reduced amount of
quantities, and in water conversion of reactant to product was minimum, F urthennore, it

was determined that dioxane was the most promising and suitable solvent for this

conversion.
Table 1.Screening of reaction conditions with respect to solvent and catalyst loading
4a*,
Entry Solvent Catalyst(mol%) | Yield"(%)
1 Water 10% DTP/SiO; 12
2 Methanol 10% DTP/SiO, 51
3 Ethanol 10% DTP/SiO, 49
= PEG-400 10% DTP/SiO, 58
5 Dioxane 5% DTP/SiO; 32
6 Dioxane 10% DTP/SiO, 90
7 Dioxane 15% DTP/SiO, 38
8 Dioxane No catalyst 09

“Reactionconditions:

aniline (1 mmol), benzaldehyde (Immol) and mercaptoacetic acid
(Immol), DTP/SiO, (10%) in dioxane (5mL) reflux, 3-4h *Isolated yields, NR: No
Reaction.

The effect of catalyst loading was also tested in the model reaction. According to
the study, a catalyst concentration of 10 mol% was an very good choice for this reaction.
Increasing the catalyst concentration by 10 to 15 mol% had a very feweffect on yield and
should not be again increased. The yield of productcould not be enhanced any further
when the reaction was carried out with decreasing quantities of catalyst by 10 to 5 mol%.
When the conventional reaction was done without catalyst (DTp/ Si0,), there was less
conversion of reactants to products after reflux for 3-4 Hours under optimum conditions

This finding prompts us to develop protocol for synthesising 4-thiazolidone from






