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Abstract
         In a one pot procedure , a series of novel  Hybrid heterocyclic’s   6a-g and  7a-g  was prepared by condensation of (3aS,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbaldehyde  5 with mercapto acids and primary amines   in presence of ZnCl2  under both micro wave irradiation and conventional heating conditions. Compound  5 prepared  from di Acetone D- Mannose with click reaction, primary acetonide deprotection and with oxidative cleavage .Characterization of new compounds has been done by means of IR, NMR, MS and elemental analysis. Anticancer activity of the compounds has also been evaluated.
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1. Introduction
        Thiazolidinones and 1, 2, 3 – triazoles represent important classes of drugs in medicinal chemistry. They are among the most extensively investigated compounds by biochemists and medicinal chemists .1 thiazolidinones in particular show interesting anticancer, 2 anti – HIV ,3 tuberculostatic, 4 antihistaminic,  5 anticonvulsant, 6 antibacterial, 7 anti arrhythmic, 8 activities. Similarly various triazole derivatives possess antifungal, 9 anticancer, 10 and antimicrobial 11 activities. 
          So called hybrid molecules have been shown to be highly active and effective in medicinal chemistry. Synergistic effects are obtained via hybridization of two different bioactive moieties with complementary pharmacophoric functions, or with different mode of action. 12 The conformation of this hypothesis has been well estabilished in previous studies of 4 – thiazolidenones coupled with other heterocyclic fragments, 13 i.e, resulting in high anti tumor activity.
        Microwave irradiation is an alternative heating technique based on the transformation of electromagnetic energy into heat. Often this method increases the rate of chemical reactions. 14 and results in higher yields. In recent years, multi component reactions (MCRs) 15 have received interesting attention due to their simplicity, efficiency, atom economy, shortened reaction times, and the possibility for diversity oriented synthesis.
                 Following the successful introduction of triazoles and Thiazolidinones, microwave assisted  MCR reactions ,  inspired by the biological profile of triazoles , thiazolidinones , and in the continuation of our work  on biological active heterocyclic’s  16-27we have developed a series of novel triazole linked thiazolidenone derivatives , we have investigated the application of  microwave irradiation for the synthesis of our  hybrid molecules and  evaluated  their  anti cancer activity . 
2. Result and discussion
Di acetone D- mannose (1) prepared from D (+) – mannose by treating with Acetone in presence of catalytic amount of sulphuricacid according to the literature procedure 28  which on subsequent  propargylation in DMF in presence of NaH for 1h afforded propargyl ether  2 (80%) . Now the propargyl ether converted into Triazole  3 (82%) by using 1,3-Dipolar cycloaddition with p –chloro phenyl azide was carried out at ambient temperature in the presence of CuSO4 and glucose which reduce CuSO4 in a mixture of 1:1 t-BuOH–H2O . Acid hydrolysis of 5,6 acetonide  3 in 60% AcOH furnished the diol  4  (85%) , which on oxidative cleavage with NaIO4 gave the aldehyde  5 . Subsequently one pot synthesis of Triazole linked Thiazolidenone glycosides was carried out by the condensation reaction between 5, primary aromatic amine  and a thio glycolic acid and thiomalic acid in presence of ZnCl2 under microwave irradiation / conventional heating  (Scheme 2) . In classical method, the reactions were performed in dry toluene at reflux for a long time (2-4 h), often leading to degradation processes and consequent low yields of isolated products, whereas the application of microwave assisted technology, the reaction is completed in only 5-10 minutes and the compounds, isolated by conventional work - up , are obtained in satisfactory yields , often higher than those achieved by traditional methods  (Table 1) . The structures of synthesized compounds were confirmed by IR, NMR, MS and elemental analysis. Further the compounds were subject to anticancer testing.












Reagents and conditions ; a) Propargyl bromide, NaH, DMF, 0 oC –rt; b)P-Chloro phenyl azide,Glucose, CuSO4.5H2O, THF/H2O; c)  60%, AcOH;   d) NaIO4, CH2Cl2 ; e) Ar-NH2 ,SHCH2COOH, ZnCl2, Toluene , 80 oC, MWI 110 oC ; f) Ar-NH2 , Thio malic acid, ZnCl2, Toluene, 80 oC , MWI 110 oC. 
Table 1, Synthesis of Compounds 6(a-g) and 7 (a-g)
Compound                R                        Mol. Formula              Reaction time                           Yield
							       A (h)         B(min)           A                         B 
_____________________________________________________________________________________
6a                         C6H5                        C25H25ClN4O5S          3.5              5                  62                     80
6b                        4-Cl-C6H4                C25H24Cl2N4O5S         2.5              6                  75                      89
6c                        4-NO2-C6H4              C25H24ClN5O7S          3.0             6                  65                      82
6d                       2-CH3-C6H4                   C26H27ClN4O5S         2.0              5                  65                      86
6e                       4-CH3-C6H4               C26H27ClN4O5S          2.5              5                  69                     88
6f                       3-OH – C6H4               C25H25ClN4O6S         3.0              5                  74                     86
6g                      4-OH – C6H4               C25H25ClN4O6S         2.0              3                  82                       91
7a                        C6H5                              C27H27ClN4O7S         3.5              5                  61                      79
7b                      4-Cl-C6H4                    C27H26Cl2N4O7S       2.5               6                  68                      82
7c                      4-NO2-C6H4                C27H26Cl2N5O9S     3.0             7                60                     79
7d                    2-CH3-C6H4                      C28H29ClN4O7S     2.5            5                72                      81
7e                    4-CH3-C6H4                  C28H29ClN4O7S     2.0            5                 64                     82
7f                   3-OH – C6H4                  C27H27ClN4O8S     3.0            5                 79                     87
7g                  4-OH – C6H4                  C27H27ClN4O8S      2.5            4                69                      90
_____________________________________________________________________________________
A: Conventional heating. B : microwave irradiation




3. Cytotoxicity evaluation against different cancer cell lines
	The Cytotoxic effect of in the compounds was tested by performing a Sulforhodamine B Assay (SRB) on different representative cell lines. Initially, the cell line of interest was seeded in flat bottom 96- well plate (5000 cells/100µL) in a medium containing 10% serum, followed by incubation for 18-20 hrs in an incubator continuously supplied with 5 % CO2, so as to ensure proper adherence of the cells to the surface bottom of the wells. After 18 hrs the cells were treated with the compound.  Working dilutions of concentration of the compounds were prepared, of which 2µl aliquot was added to the each well, thereby making the final concentration of compound 0 to 100 µM. Each compound was tested in triplicate and the cytotoxicity was determined as the average of that triplicate. DMSO and Doxorubicin (as standard control anti cancer drug) were taken as vehicle and positive controls respectively. Further, the plates were incubated for another 48 hrs in an incubator maintained at 370c with a constant supply of 5% CO2. After the period of 48 hrs, the cells were fixed using 10% TCA solution and incubated for 1 hour at 40c after which the plate was rinsed carefully with MQ water and air dried; this was followed by addition of 0.057% SRB solution which was kept for approx. 30 mins before it was rinsed off using 1% acetic acid. The plates were then air dried and the absorbance was measured using Perkin –Elmer Multimode Reader at 510nm.  To measure the absorbance, 100µL of 10mM Tris Base was added to each well to solubilize the SRB. The measure of absorbance is directly proportional to cell growth and is thus used to calculate the IC50 values. In this study for initial screening, four types of cancer cell lines, i.e. human lung cancer (A549); human breast cancer (MCF-7), prostate cancer (DU145) and HeLa cell lines were tested for the Cytotoxic effect of the series of compounds. Based on the IC50 values obtained, the compound 7b was picked for further assays to ascertain its effect on Prostrate Cancer Cell Line (DU145). 
Change in Morphology:
	Based on the Cytotoxic ability of the compound, its effect on the morphology of the cells was also ascertained. To achieve this, a 24 well plate was seeded with cells in a manner previously described and incubated for 18-20 h. Then the cells were treated with increasing concentrations of 7b. After another 48 h of incubation, the experiment was terminated and the cells were observed under the microscope and images were captured using Olympus Xi71 microscope.
Colony formation assay:
The long term effect of the 7b on the anchorage independent nature of cancer cells was further tested in the following experiment. The experiment was a soft agar assay in which was conducted as reported previously with minor modifications. In the experiment, base agar was prepared by mixing 1% of agarose (Bacto Agar: Becton, Dickinson, Sparks, MD) with 2 × DMEM along with 20% FBS and 2X antibiotics in 6-well plates in order to achieve final concentration of 0.5% of agar in 1X growth medium with 10% serum concentration. After the solidification of the base agar, 2.5 × 104cells were mixed with cultivation medium containing compound at varying concentrations along with agar solution to obtain a final concentration of 0.35% agar. This was spread on top of the base agar previously solidified. The plate was incubated for 9 days with periodic replenishment every 3 days with medium and compound. Over the period of time, plates were monitored regularly for appearance of colonies. After 9 days of incubation the plates were stained with 0.005% crystal violet solution until colonies turned purple in color. The excessive stain was washed off using MQ water and the colonies were photographed and counted using a microscope.
Determination of caspase-3 and -9 activities:
	Caspase activity, specifically, caspase 9 and caspase 3 activities were analyzed in the cell lysates obtained from DU 145 cells previously treated with compound 7b. The activity was observed using fluorogenic substrates namely, Ac-DEVD-AMC and Ac-LEHD-AFC for caspase 3 and caspase 9 respectively. After 48 h treatment of cells with compound 7b, harvested cells were lysed directly in caspase lysis buffer (50 mM HEPES, 5mM CHAPS, 5 mM DTT, pH 7.5). The lysates were incubated with the respective substrate (Ac-DEVD-AFC/Ac-LEHD-AMC) in 20mM HEPES (pH 7.5), 0.1% CHAPS, 2mM EDTA and 5 mM DTT at 37 °C for 2 h. The release of AFC and AMC was analyzed by a fluorimeter using an excitation/emission wavelength of 400/505 nm (for AFC) and 380/460 nm (for AMC) which is directly proportional to caspase-9 and -3 activity respectively. The observed fluorescence values were normalized with total protein concentration estimated by Bradford method and the relative caspase activities were calculated as the ratio of values between mock treated (DMSO) and treated cells. 
Senescence Assay:
Compounds with anti-cancer potential may have the potential to induce senescence in cells, thus limiting their proliferation. The ability to induce cellular senescence was determined by measuring senescence-associated beta-galactosidase (SA-βgal) activity (pH 6.0) in DU145 cells exposed to compound 7b. A 24 well plate was seeded with DU 145 cells as previously described and treated with the compound and subsequently incubated for 48 h. After 48 h, the media was aspirated and the cells were washed with PBS (2 × 1 min) and fixed by adding enough volume of fixation solution (2% formaldehyde and 0.2% glutaraldehyde in PBS solution)to submerge the cells in solution. After incubation for 5 mins at room temperature the fixation solution was removed and the cells were washed twice with PBS (2 × 1 min).  The resultant fixed cells were then stained with freshly prepared staining solution (40 mM citric acid/Na phosphate buffer, 5 mM K4 [Fe (CN) 6] 3H2O, 5 mM K3 [Fe (CN) 6], 150 mM sodium chloride, 2 mM magnesium chloride and 1 mg ml − 1 X-gal in distilled water) overnight at 37 °C. The excess stain was removed by repeated washings with PBS and plate was allowed for drying at room temperature. The cells stained with SA-βgal levels were observed and photographed under an Olympus Xi71 microscope.
 PI uptake for analysis of cell death:
Cell death induced by compound 7b was determined as a measure of PI uptake. Cells were harvested after treatment with compound at desired concentration and fixed in 70% ethanol at -20°C for overnight. The cells were then collected in the form of pellet. All cells in the form of a pellet were then resuspended in PI solution (RNase -0.1 mg/mL, Triton X-100-0.05%, PI-50 μg/mL) and incubated for 1 h in dark at room temperature. The excess PI solution was washed away by repeated washings with PBS buffer. The resultant PI uptake was analyzed by fluorescence activated cell sorting (FACS Calibur System; BD Bio- science, Erembodegem, Belgium) in a FL-2 fluorescence detector (10000 events were recorded for each condition). Flow cytometry data was analyzed using FCS express 4 software (De Novo Software, Los Angeles, CA).


	S.No
	
	DU145
	A549
	HELA
	MCF 7

	
	   Sample     Codes
	IC50
	Std. Dev
	IC50
	Std. Dev
	IC50
	Std. Dev
	IC50
	Std. Dev

	1
	6a
	17.99
	3.27
	31.15
	13.78
	>100
	-
	40.97
	21.06

	2
	6b
	15.98
	3.10
	37.29
	0.00
	>100
	-
	57.16
	5.33

	3
	6c
	12.25
	0.85
	15.18
	1.12
	58.34
	15.39
	63.60
	29.26

	4
	6d
	37.71
	18.26
	33.64
	6.64
	>100
	-
	>100
	-

	5
	6e
	>100
	-
	29.81
	0.62
	>100
	-
	66.30
	8.84

	6
	6f
	16.91
	2.37
	21.84
	4.68
	67.07
	42.33
	18.73
	2.11

	7
	6g
	8.76
	0.68
	10.70
	1.11
	24.29
	1.02
	19.51
	0.48

	8
	7a
	>100
	-
	43.67
	6.33
	>100
	19.62
	>100
	-

	9
	7b
	8.76
	0.68
	10.7
	1.11
	24.29
	1.02
	19.5
	0.48

	10
	7c
	23.87
	1.06
	49.98
	7.33
	>100
	-
	>100
	-

	11
	7d
	>100
	-
	25.19
	5.72
	>100
	-
	>100
	-

	12
	7e
	53.48
	9.73
	39.94
	30.16
	52.74
	16.02
	29.87
	0.00

	13
	7f
	39.94
	7.30
	36.04
	16.40
	77.81
	47.77
	60.07
	29.73

	14
	7g
	25.09
	3.39
	33.96
	9.95
	33.55
	6.11
	37.28
	14.04

	15
	Doxorubicin
	6.70
	0.10
	8.49
	0.13
	10.89
	0.09
	8.62
	1.52



Table 2: Four representative cell lines were tested with the series of compounds to determine their Cytotoxicity. Table shows the IC50 values of the compounds against the cell lines.
	 
	G0/G1
	S
	G2/M

	DMSO
	71.36
	5.02
	22.74

	5 µM
	63.92
	8.10
	22.16

	10 µM
	69.15
	5.54
	24.65

	15 µM
	71.86
	3.92
	22.51

	20 µM
	72.11
	3.89
	20.05

	25 µM
	76.48
	2.99
	18.77




Table 03: Compound 7b induced G0/G1 phase cell cycle arrest in DU145 cells. Cells were treated with varying concentrations of Compound 7b (5, 10, 15, 20 and 25 µM) for 48 h and cell cycle progression was examined by flow cyto metry. Table shows the percentage cell fractions in G0/G1, S and G2/M phases of Compound 7b treated DU145 cells.




Figure 01: DU145 cell were treated with compound   7b at indicated concentration or DMSO. Upon exposure of DU145 cells to Compound 7b the extent of change in cell morphology of cells is observed with increasing concentration.


Figure 02: Long term effect of compound Compound 7b on the number of colony-forming DU145 cells. DU145 cells were treated with desired concentration of Compound 7b (0− 25 μM) and allowed to grow for 9 days to form colonies. Representative images of the colony-forming Assay are shown here. Number of colonies and their size formed by DU145 in soft agar is decreased on exposure to Compound 7b.
  
Figure 03: The ability of the compound to activate caspases in DU145 cells was observed. Treatment of DU145 cells with different concentration of Compound 7b for 48 h induced activation of caspases-3 (A) and caspase-9 (B) significantly in concentration dependent manner. Doxorubicin was used as control for activation of both caspases. All experiments were carried out in triplicates and mean values are presented here. 

Figure 04: Senescence induced by compound   7b   was quantified using SA-ß-gal-staining. As shown in the figure, Compound 7b did not induce senescence in cells as at higher concentrations as the cells underwent apoptosis.




















Figure 05: Cell cycle analysis of DU145 cells treated with Compound 7b. Cells were treated with either DMSO or Compound 7b and the DNA content was measured by propidium iodide staining to determine the distribution of cells in various phases of cell cycle. DMSO was taken as reference.
4. Experimental
Commercial grade reagents were used as supplied. Solvents except analytical reagent grade were dried and purified according to literature when necessary. Reaction progress and purity of the compounds were checked by thin-layer chromatography (TLC) on pre-coated silica gel F254 plates from Merck and compounds visualized either by exposure to UV light or dipping in 1% aqueous potassium permanganate solution. Silica gel chromatographic columns (60–120 mesh) were used for separations.  Micro wave reactions are carried out in mini lab microwave catalytic reactor (ZZKD, WBFY-201).  All melting points are uncorrected and measured using Fisher–Johns apparatus. IR spectra were recorded as KBr disks on a Perkin–Elmer FT IR spectrometer. The 1HNMR and 13C NMR spectra were recorded on a Varian Gemini spectrometer (300 MHz for 1H and 75 MHz for13C). Chemical shifts are reported as δ ppm against TMS as internal reference and coupling constants (J) are reported in Hz units. Mass spectra were recorded on a VG micro mass 7070H spectrometer. Elemental analyses (C, H, N) determined by a Perkin–Elmer 240 CHN elemental analyzer, were within ± 0.4% of theoretical.
    (3aS,4R,6S,6aS)-4-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyl-6-(prop-2-ynyloxy)tetrahydrofuro[3,4-d][1,3]dioxole (2) Sodium hydride (60% in mineral  oil , 0.64g) was added to a stirred solution of  3 (3.6 g, 13.84 mmol ) in DMF (80 mL) at  0 °C and allowed to stir for 30 min. This yellow mixture was cooled to 0°C and treated with propargyl bromide (4.2g) in DMF (20 mL). The dark brown reaction mixture was allowed to stir for an hour at room temperature and quenched (at  5 °C–10 °C) with saturated aqueous ammonium chloride (20 mL). The crude product was extracted with Methylene chloride (3×30 mL), dried (Na2SO4) and concentrated. The residue was purified by column chromatography on silica gel (5% Ethyl acetate: Hexane) to afford 4 (3.1g, 75%). Viscous oil.  IR (KBr) : 3312, 2997, 2929, 2266, 1632, 1377, 1222, 1162, 1074, 1016 cm-1 ;  1H­NMR (300 MHz, CDCl3 ):  δ 5.52 ( d, J = 3.7 Hz,1H, C1H) , 4.59 ( t, J = 3.9 Hz, 1H, C2H) , 4.26 (dt, J = 3.1,7.3 Hz, 1H, C5H), 4.19 ( s, 2H,CH2 ), 4.07 - 3.94 ( m, 3H, C4H, 2X C6H) , 3.65 ( dd, J = 8.9, 4.1 Hz,1H, C3H), 3.16 (s,1H, CH), 1.53 (s, 3H, CH3), 1.40 (s, 3H, CH3) , 1.32 (s, 6H, 2 x CH3);   13C NMR (75 MHz, CDCl3): 112.5, 109.4, 103.6, 80.1, 76.6, 75.2, 73.6, 65.2, 56.2, 25.6, 24.2. MS: m/z (M++Na) 321.10.
1-(4-chlorophenyl)-4-(((3aS,4S,6R,6aS)-6-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yloxy)methyl)-1H-1,2,3-triazole (3) To solution containing (3g, 10.06 mmol) of  the alkyne 4 , p- chloro phenyl azide (1.8g, 11.76 mmol) in Tetrahydrofuran  (30 mL ) and water (1mL) were added CuSO4.5H2O ( 1.8 g, 8.15 mmol) and glucose (0.2g  ) . The resulting suspension was stirred at room temperature for 4-6 h. After this time, the mixture was diluted with 20 mL di chloro methane and 20 mL water. The organic phase was separated, dried with sodium sulfate and concentrated at reduced pressure, the crude residue was purified by column chromatography silica gel ( 60-120 mesh, 35 % EtOAc in Hexane) to afford  5  (3.2g,  75%)  as a white powder  mp149-151°C.  IR(KBr):cm- ; 1H­NMR (300 MHz, CDCl3 ):  δ  8.04 (s, 1H, Ar-H),  7.55 (d, J = 9.2Hz, 2H, ArH) ,7.43 (d, J = 8.9Hz,2H,Ar-H) 5.56 ( d, J = 3.7 Hz,1H, C1H) , 4.62 ( t, J = 3.9 Hz, 1H, C2H) , 4.55 (s,2H, CH2) , 4.36 (dt, J = 3.1,7.3 Hz, 1H, C5H), 4.08 - 3.98 ( m, 3H, C4H, 2 X C6H) , 3.69 ( dd, J = 8.9, 4.1 Hz,1H, C3H), 1.52 (s, 3H, CH3), 1.39 (s, 3H, CH3) , 1.33 (s, 6H, 2 x CH3); 13C NMR (75 MHz, CDCl3): 143.6, 133.6, 122.1, 118.9, 111.9, 108.6, 103.2, 80.0, 76.9, 73.9,66.9,  65.9, 26.2, 25.9,  24.9 MS: m/z (M++H) 452.10. Anal. Calcd for C21H26ClN3O6: C, 55.81; H, 5.80; N, 9.30. Found: C, 55.75; H, 5.75; N, 9.21.
(R)-1-((3aS,4R,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)ethane-1,2-diol (4) A mixture of 3 (3 g, 6.65 mmol) in 60% aq. AcOH (25 mL) was stirred at room temperature for 12 h. Reaction mixture was neutralized with anhy. NaHCO3  (15 g) and extracted with EtOAc (3 x 41 mL). The combined organic layers were dried (Na2SO4), evaporated and residue purified by column chromatography (60-120 mesh Silica gel, 41% ethyl acetate in pet. ether) to afford 4 (2.6 g, 82%) as a pale yellow solid; mp 168-171°C. IR(KBr)cm-1   1H­NMR (300 MHz, CDCl3 ):  δ  8.01 (s, 1H, Ar-H),  7.51 (d, J = 9.2Hz, 2H, ArH) ,7.40 (d, J = 8.9Hz,2H,Ar-H) 5.49 ( d, J = 3.7 Hz,1H, C1H) , 4.52 ( t, J = 3.9 Hz, 1H, C2H) , 4.58 (s,2H, OCH2) , 3.88 – 3.81 (m, 2H,C4H, C5H), 4.01 - 3.92 ( m, 3H, C3H, 2 X C6H) ,2.42 (bs,1H,OH)  1.50 (s, 3H, CH3), 1.45 (bs, 1H, OH), 1.34 (s, 3H, CH3); 13C NMR (75 MHz, CDCl3): 143.2, 133.2, 122.1, 117.2, 110.2, 109.2, 102.1, 78.8, 77.1, 75.1, 70.6,  67.2,  65.2, 63.2, 26.6,26.2,24.9. MS: m/z (M++H) 412.10. Anal. Calcd for C18H22ClN3O6: C, 52.49; H, 5.38; N, 10.21. Found: C, 52.35; H, 5.25; N, 10.211.
2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-phenylthiazolidin-4-one(6a-g)To a solution of diol 4  (0.200 g, 0.48 mmol) in CH2Cl2 (5 mL), NaIO4 (0.130 g, 0.61 mmol) was added at 0 °C and stirred at room temperature for 6 h. The reaction mixture was filtered and washed with CH2Cl2 (2 x 10 mL). It was dried (Na2SO4) and evaporated to give aldehyde 5 (.150 g) in quantitative yield as a yellow liquid, which was used as such for the next reaction. 
To a stirred mixture of 5 (0.150, 0.395 mmol), aromatic amine (0.395mmol) and anhydrous thioglycolic acid (0.160g, 0.211q	 mmol) in dry toluene (5ml), ZnCl2  ( 0.100g , 0.751mmol) was added after 2  min and irradiated in microwave  bath reactor at 280 W for 4- 7 minutes at 110°C . After cooling, the filtrate was concentrated to dryness under reduced pressure and the residue was taken – up in ethyl acetate. The ethyl acetate layer was washed with 5% sodium bicarbonate solution and finally with brine. The organic layer was dried over Na2SO4 and evaporated to dryness at reduced pressure. The crude product thus obtained was purified by column chromatography on silica gel (60- 120 mesh) with hexane - ethyl acetate as eluent. Under conventional method the reaction mixture in toluene (10 mL) was refluxed at 110°C for the appropriate time (Table 1)
2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-phenylthiazolidin-4-one (6a) mp137-139°C                                                                                                                                                                                    
  IR(KBr)cm-1                                                    1H­NMR (300 MHz, CDCl3 ):  δ  8.04 (s,1H,Ar-H) , 7.50 ( d, J =  9.2Hz, 2H, Ar-H) , 7.39 ( d, J = 8.9Hz, 2H,Ar-H), 7.42 – 6.95 ( 5H, m, Ar –H), 5.65 (d, J = 3.6 Hz,1H, C1H) ,  4.83 (d, J = 5.2 Hz, CH-S), 4.52 (t, J = 3.9 Hz,1H, C2H) , 4.48 (s, 2H, OCH2) , 3.98 – 3.95 (m, 1H,C4H) , 3.65 (s, 2H, CH2), 3.29 (dd, J = 9.1,4.2 Hz, 1H, C3H), 1.50 (s, 3H,CH3), 1.29 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.6, 143.2, 140.2, 133.8, 132.2, 127.9, 126.2, 125.4, 122.2, 118.6, 116.2, 104.8,81.4,78.2,74.1,65.9,51.0,33.6,25.5; MS: m/z (M++Na) 552.10. Anal. Calcd for C25H25ClN4O5S: C, 56.76; H, 4.76; N, 10.59. Found: C, 56.53; H, 4.55; N, 10.43.
3-(4-chlorophenyl)-2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)thiazolidin-4-one ( 6b) mp 206-208 °C; IR (KBr) 3420, 3219, 2974, 2962, 2812, 1710, 1610, 1546, 1510, 1409, 1219, 682 cm-1  ;   1H­NMR (300 MHz, CDCl3 ):  δ  8.01 (s,1H,Ar-H) , 7.46 ( d, J =  9.2Hz, 4H, Ar-H) , 7.41 ( d, J = 8.9Hz, 4H,Ar-H),  5.62 (d, J = 3.6 Hz,1H, C1H) , 4.84 (d, J = 5.2 Hz, CH-S) 4.50 (t, J = 3.9 Hz,1H, C2H) , 4.49 (s, 2H, OCH2) , 3.86 – 3.71 (m, 1H,C4H, ) , 3.66 (s, 2H, CH2), 3.29 (dd, J = 9.1,4.2 Hz, 1H, C3H), 1.45 (s, 3H,CH3), 1.32 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.2, 138.4, 134.4, 133.0, 128.4,127.6, 125.2, 122.1, 118.4, 111.6, 104.3, 80.5, 74.1, 65.3, 52.1, 34.3, 25.5 ;  MS: m/z (M++H) 563.10. Anal. Calcd for C25H24Cl2N4O5S: C, 53.29; H, 4.29; N, 9.94. Found: C, 53.21; H, 4.16; N, 9.83.
2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-(4-nitrophenyl)thiazolidin-4-one (6c) mp 201-205°C ; IR (KBr) 3422, 3216, 2984, 2961, 2820, 1710, 1605, 1536, 1512, 1416,1372, 1210, 863, 630 cm-1 ;  1H­NMR (300 MHz, CDCl3 ):  δ   8.16 (d, J = 8.7Hz, 2H) , 8.02 (s,1H,Ar-H) , 7.49 ( d, J =  9.2Hz, 2H, Ar-H) , 7.40 ( d, J = 8.5Hz, 2H,Ar-H), 6.72 (d, J = 9.8 Hz, 2H, Ar-H) 5.69 (d, J = 3.6 Hz,1H, C1H) , 4.86 (d, J = 5.2 Hz, CH-S)   4.52 (t, J = 3.9 Hz,1H, C2H) , 4.49 (s, 2H, OCH2) , 3.86 – 3.81 (m, 1H,C4H) , 3.66 (s, 2H, CH2), 3.24 (dd, J = 9.1,4.2 Hz, 1H, C3H), 1.50 (s, 3H,CH3), 1.24 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.2, 145.5, 143.4, 142.2, 134.2,  130.2,126.6, 124.3, 121.4, 118.8, 111.4, 104.6, 80.5, 77.2, 73.8, 66.4, 52.1, 34.2, 26.2 ;  ; MS: m/z (M++H) 574.10. Anal. Calcd for C25H24ClN5O7S: C, 52.31; H, 4.21; N, 12.20. Found: C, 52.26; H, 4.19; N, 12.11.
2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-o-tolylthiazolidin-4-one (6d) mp 181-183°C ;  IR (KBr) 3436, 3234, 2986, 2976, 2834, 1710, 1705,1610, 1549, 1516, 1418, 1262, 865 cm-1 ;    1H­NMR (300 MHz, CDCl3 ):  δ   8.13 (d, J = 8.7Hz, 2H, Ar-H) , 8.01` (s,1H,Ar-H) , 7.50 ( d, J =  9.2Hz, 2H, Ar-H) , 7.35- 6.92 (m, 5H, Ar-H) ,5.64 (d, J = 3.6 Hz,1H, C1H) , 4.84 (d, J = 5.2 Hz,1H, CH-S)   4.52 (t, J = 3.9 Hz,1H, C2H) , 4.44 (s, 2H, OCH2) , 3.86 – 3.71 (m, 1H,C4H) , 3.66 (s, 2H, CH2), 3.16 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.08 (s, 3H,CH3) 1.49 (s, 3H,CH3), 1.26 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.2, 143.6, 136.7,  134.3,133.3, 130.2, 129.1, 127.6, 125.2,122.1, 118.8, 111.2, 104.4, 81.4, 78.3, 74.4, 66.1, 52.1, 26.2,16.3 ; MS: m/z (M++H) 545.10. Anal. Calcd for C26H27ClN4O5S: C, 57.51; H, 5.51; N, 10.32. Found: C, 56.86; H, 5.39; N, 10.11.  ; MS: m/z (M++H) 545.10. Anal. Calcd for C26H27ClN4O5S: C, 57.51; H, 5.51; N, 10.32. Found: C, 56.86; H, 5.39; N, 10.11.
2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-p-tolylthiazolidin-4-one (6e) mp 181-183°C ;  IR (KBr) 3418, 3220, 2981, 2972, 2830, 1702, 1691,1610,  1536, 1519, 1412, 1251, 856 cm-1  ;   1H­NMR (300 MHz, CDCl3 ):  δ   8.2 (d, J = 8.7Hz, 2H, Ar-H) , 8.01 (s,1H,Ar-H) , 7.44 ( d, J =  9.2Hz, 2H, Ar-H) , 7.36 (d, J= 8.33Hz, 2H, Ar-H) , 7.16 (d,  J = 8.3 Hz, 2H, Ar-H) , 5.66 (d, J = 3.6 Hz,1H, C1H) , 4.86 (d, J = 5.2 Hz,1H, CH-S)   4.56  (t, J = 3.9 Hz,1H, C2H) , 4.54 (s, 2H, OCH2) , 3.86 – 3.81 (m, 1H,C4H) , 3.66 (s, 2H, CH2), 3.16 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.32 (s, 3H,CH3) 1.43 (s, 3H,CH3), 1.36 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  171.6, 143.1, 136.4,  131.6,130.3, 129.2, 128.2, 127.9, 124.2,122.1, 118.2, 110.2, 103.1, 80.9, 78.3, 74.6, 64.9, 51.6, 26.4,15.1 ;   MS: m/z (M++Na) 565.10. Anal. Calcd for C26H27ClN4O5S: C, 57.51; H, 5.51; N, 10.32. Found: C, 56.82; H, 5.35; N, 10.09.
2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-(3-hydroxyphenyl)thiazolidin-4-one (6f)  mp 218-219°C ;  IR (KBr)  3525, 3416, 3231, 2975, 2964, 2822, 1710, 1610, 154\6,1512, 1416, 1259, 861 cm-1  ; 1H­NMR (300 MHz, CDCl3 ):  δ   8.16 (d, J = 8.7Hz, 2H, Ar-H) , 8.01 (s,1H,Ar-H) , 7.46 ( d, J =  9.2Hz, 2H, Ar-H) , 7.04 - 6.90 (m, 4H,Ar-H), 5.72 (d, J = 3.6 Hz,1H, C1H) , 5.30 (s, 1H, OH),  4.86 (d, J = 5.2 Hz,1H, CH-S)   4.56  (t, J = 3.9 Hz,1H, C2H) , 4.50 (s, 2H, OCH2) , 3.91 – 3.89 (m, 1H,C4H) , 3.71 (s, 2H, CH2), 3.22 (dd, J = 9.1,4.2 Hz, 1H, C3H), 1.50 (s, 3H,CH3), 1.36 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  171.2, 157.3, 144.0, 143.6, 133.6, 132.4, 130.6,  128.3, 121.2, 120.4, 119.3, 113.6, 111.1, 107.6,106.8, 81.8, 77.6, 74.8, 63.9, 54.4, 41.2, 34.3;  MS: m/z (M++H) 545.20. Anal. Calcd for C25H25ClN4O6S: C, 55.09; H, 4.62; N, 10.28. Found: C, 54.82; H, 4.55; N, 10.19.
 2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-(4-hydroxyphenyl)thiazolidin-4-one (6g) mp 253-255°C ;  IR (KBr) 3531, 3415, 3222, 2977, 2960, 2832, 1710, 1614, 1536,1509, 1412, 1248, 860 cm-1  ;   1H­NMR (300 MHz, CDCl3 ):  δ   8.20 (d, J = 8.7Hz, 2H, Ar-H) , 8.02 (s,1H,Ar-H) , 7.51 ( d, J =  9.2Hz, 2H, Ar-H) , 7.02 - 6.90 (m, 4H,Ar-H), 5.56 (d, J = 3.6 Hz,1H, C1H) , 5.18 (s, 1H, OH),  4.90 (d, J = 5.2 Hz,1H, CH-S)   4.60 (t, J = 3.9 Hz,1H, C2H) , 4.49(s, 2H, OCH2) , 3.81 – 3.79 (m, 1H,C4H) , 3.69  (s, 2H, CH2), 3.24 (dd, J = 9.1,4.2 Hz, 1H, C3H), 1.50 (s, 3H,CH3), 1.26 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.2, 156.8, 143.2, 142.2, 132.9, 131.4, 130.2,  127.6, 121.9, 120.5, 119.8, 114.2, 111.2, 106.4, 81.4, 78.1, 73.5, 62.4, 54.2, 40.3, 34.6;  MS: m/z (M++H) 545.20. Anal. Calcd for C25H25ClN4O6S: C, 55.09; H, 4.62; N, 10.28. Found: C, 54.92; H, 4.59; N, 10.22.
2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-4-oxo-3-phenylthiazolidin-5-yl)acetic acid (7a-g)  To a solution of diol 5  (0.200 g, 0.48 mmol) in CH2Cl2 (5 mL), NaIO4 (0.130 g, 0.61 mmol) was added at 0 °C and stirred at room temperature for 6 h. The reaction mixture was filtered and washed with CH2Cl2 (2 x 10 mL). It was dried (Na2SO4) and evaporated to give aldehyde 7 (.150 g) in quantitative yield as a yellow liquid, which was used as such for the next reaction. 
 To a stirred mixture of 7 (0.150 g, 0.395 mmol), aromatic amine (0.395 mmol) and thiomalic acid (0.125g, .86 mmol) in dry toluene (5ml), anhydrous ZnCl2  ( 0.100g , 0.751mmol) was added after  2  min and irradiated in microwave  bath reactor at 280 W for 4- 7 minutes at 110°C . After cooling, the filtrate was concentrated to dryness under reduced pressure and the residue was taken – up in ethyl acetate. The ethyl acetate layer was washed with 5% sodium bicarbonate solution and finally with brine. The organic layer was dried over Na2SO4 and evaporated to dryness at reduced pressure. The crude product thus obtained was purified by column chromatography on silica gel (60- 120 mesh) with hexane - ethyl acetate as eluent. Under conventional method the reaction mixture in toluene (10 mL) was refluxed at 110°C for the appropriate time (Table 1)
2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-4-oxo-3-phenylthiazolidin-5-yl)acetic acid (7a) mp211-214°C       
IR(KBr) cm-1  ; 1H­NMR (300 MHz, CDCl3 ):  δ  11.34 (s, 1H, CO2H) , 8.05  (s, 1H, Ar-H) , 7.45 ( d, J =  9.2Hz, 2H, Ar-H) , 7.38  (d, J = 8.9 Hz, 2H,Ar-H), 7.32 - 7.28 (m, 5H,Ar –H),)  6.05 (s,1H, CHS) ,5.53     (d, J = 4.2 Hz,1H, C1H) , 4.59 (t, J = 3.9 Hz,1H, C2H) ,4.55 (t, 1H,CH),  4.42(s, 2H, OCH2) , 3.82 – 3.79 (m, 1H,C4H) , 3.21 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.28 (d, 2H,CH2),  1.43 (s, 3H,CH3), 1.20 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.3, 143.2, 140.2, 133.2,  126.2, 124.8, 121.9,117.8, 103.2, 80.1, 76.9, 72.8, 65.1, 50.0, 36.2, 32.9, 24.9 ; MS: m/z (M++H) 545.20. Anal. Calcd for C27H27ClN4O7S: C, 55.24; H, 4.64; N, 9.54. Found: C, 55.12; H, 4.59; N, 9.39.
2-(3-(4-chlorophenyl)-2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-4-oxothiazolidin-5-yl)acetic acid (7b) mp 249-251	°C; IR(KBr) cm-1   1H­NMR (300 MHz, CDCl3 ):  δ 11.24 (s, 1H, CO2H) , 7.88  (s, 1H, Ar-H) , 7.35 ( d, J =  9.2Hz, 4H, Ar-H) , 7.39  (d, J = 8.9 Hz, 4H,Ar-H),   6.10 (s,1H, CHS) ,5.78 (d, J = 4.2 Hz,1H, C1H) , 4.72 (t, J = 3.9 Hz,1H, C2H) ,4.55 (t, 1H,CH),  4.52(s, 2H, OCH2) , 3.92 – 3.89 (m, 1H,C4H) , 3.20 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.34 (d, 2H,CH2),  1.53 (s, 3H,CH3), 1.30 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  170.4, 142.2, 141.6, 132.6,  127.8, 125.9, 121.2,117.4, 103.5, 80.4, 77.23, 71.2, 66.1, 51.3, 35.9, 31.2, 24.6 ; MS: m/z (M++H) 621.13. Anal. Calcd for C27H26Cl2N4O7S: C, 52.18; H, 4.22; N, 9.01. Found: C, 52.02; H, 4.09; N, 8.95
 2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-(4-nitrophenyl)-4-oxothiazolidin-5-yl)aceticacid(7c)mp266-268 	°C IR(KBr) cm-1  ;    1H­NMR (300 MHz, CDCl3 ):  δ  11.42 (s, 1H, CO2H) , 8.11 (d,  J= 8.4 Hz, 2H) , 8.01  (s, 1H, Ar-H) , 7.45 ( d, J =  9.1Hz, 2H, Ar-H) , 7.41  (d, J = 8.5 Hz, 2H,Ar-H), 6,79 (d, J = 9.6 Hz, 2H,Ar-H) ,   6.14 (s,1H, CHS) ,5.69  (d, J = 4.2 Hz,1H, C1H) , 4.65 (t, 1H,CH),  4.53 (t, J = 3.9 Hz,1H, C2H) , 4.52(s, 2H, OCH2) , 3.90 – 3.86 (m, 1H,C4H) , 3.19 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.30 (d, 2H,CH2),  1.49 (s, 3H,CH3), 1.25 (m, 3H,CH3) 13C NMR (75 MHz, CDCl3):  190.2, 173.2, 143.6, 141.9, 134.5,  128.2, 126.5, 122.2,118.2, 104.3, 80.4,77.2,73.1,66.2,52.1,36.4,33.1,25.4; MS: m/z (M++H) 632.13. Anal. Calcd for C27H26Cl2N5O9S: C, 51.31; H, 4.15; N, 11.08. Found: C, 51.19; H, 4.09; N, 10.95.
2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-4-oxo-3-o-tolylthiazolidin-5-yl)aceticacid (7d)mp247-249°C;  IR(KBr)cm-1  ;   1H­NMR (300 MHz, CDCl3 ):  δ  11.42 (s, 1H, CO2H) , 8.20 (d,  J= 8.4 Hz, 2H, Ar-H) , 8.02  (s, 1H, Ar-H) , 7.48  ( d, J =  9.1Hz, 2H, Ar-H) , 7.32- 6.95(m, 4H,Ar-H) , 6.09 (s,1H, CHS) ,5.55  (d, J = 4.2 Hz,1H, C1H) , 4.50 (t, 1H,CH),  4.48 (t, J = 3.9 Hz,1H, C2H) , 4.44 (s, 2H, OCH2) , 3.82 – 3.76 (m, 1H,C4H) , 3.12 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.24 (d, 2H,CH2) ,2.19 (s, 3H,CH3),  1.49 (s, 3H,CH3), 1.19 (m, 3H,CH3); 13C NMR (75 MHz, CDCl3):  190.4, 172.4, 143.6, 141.9, 132.9,  124.4, 122.2,118.2, 104.6, 80.2, 76.4, 72.4, 65.5, 52.1, 35.3, 32.2, 24.2,16.1; MS: m/z (M++H) 600.13. Anal. Calcd for C28H29ClN4O7S: C, 55.95; H, 4.86; N, 9.32. Found: C, 54.19; H, 4.62; N, 9.15.
2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-4-oxo-3-p-tolylthiazolidin-5-yl)aceticacid (7e)mp187-189°C; IR(KBr)cm-1;  1H­NMR (300 MHz, CDCl3 ):  δ  11.35 (s, 1H, CO2H) , 8.19 (d,  J= 8.4 Hz, 2H, Ar-H) , 8.01  (s, 1H, Ar-H) , 7.51  ( d, J =  9.1Hz, 2H, Ar-H) , 7.26 (d, J= 8.33Hz, 2H, Ar-H) , 7.10 (d,  J = 8.3 Hz, 2H, Ar-H)  , 6.11 (s,1H, CHS) ,5.60  (d, J = 4.2 Hz,1H, C1H) , 4.50 (t, 1H,CH),  4.43 (t, J = 3.9 Hz,1H, C2H) , 4.34 (s, 2H, OCH2) , 3.82 – 3.76 (m, 1H,C4H) , 3.12 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.32 (d, 2H,CH2) ,2.16 (s, 3H,CH3),  1.47 (s, 3H,CH3), 1.19 (m, 3H,CH3) 13C NMR (75 MHz, CDCl3):  190.4, 172.4, 143.6, 141.9, 132.9,  124.4, 121.2,117.2, 103.6, 80.6, 76.4, 72.4, 65.5, 52.1, 35.3, 32.2, 24.2,15.2 ; MS: m/z (M++H) 600.13. Anal. Calcd for C28H29ClN4O7S: C, 55.95; H, 4.86; N, 9.32. Found: C, 54.19; H, 4.62; N, 9.15.
2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-(3-hydroxyphenyl)-4-oxothiazolidin-5-yl)acetic acid (7f) mp237-239°C; IR (KBr)  3525, 3426, 3216, 2965, 2830, 1710, 1612, 1534,1514, 1414, 1251, 861 cm-1  ;  1H­NMR (300 MHz, CDCl3 ):  δ 11.32(s, 1H, CO2H)   8.21 (d, J = 8.7Hz, 2H, Ar-H) , 8.01 (s,1H,Ar-H) , 7.51 ( d, J =  9.2Hz, 2H, Ar-H) , 7.04 - 6.90 (m, 4H,Ar-H), 6.11 (s,1H, CHS) , 5.66 (d, J = 3.6 Hz,1H, C1H) , 5.32 (s, 1H, OH), 4.86 (d, J = 5.2 Hz,1H, CH) ,   4.49  (t, J = 3.9 Hz,1H, C2H) , 4.34 (s, 2H, OCH2) , 3.83 – 3.76 (m, 1H,C4H) , 3.26 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.24 (d, 2H,CH2) , 1.43 (s, 3H,CH3), 1.28 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  174.6, 171.1, 157.3, 143.2, 143.1, 133.6, 133.4, 131.6,  127.6, 121.2, 120.1, 119.1, 114.2, 111.2, 107.2,106.2, 81.2, 78.2, 74.1, 64.3, 54.2, 41.0, 38.2 ,  35.1;  MS: m/z (M++H) 545.20. Anal. Calcd for C27H27ClN4O8S: C, 53.78; H, 4.52; N, 9.29. Found: C, 53.52; H, 4.35; N, 8.99.
2-(2-((3aR,4S,6S,6aS)-6-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)-3-(4-hydroxyphenyl)-4-oxothiazolidin-5-yl)acetic acid (7g) mp256-258°C ; 1H­NMR (300 MHz, CDCl3 ):  δ 11.39 (s, 1H, CO2H)   8.22 (d, J = 8.7Hz, 2H, Ar-H) , 8.06 (s,1H,Ar-H) , 7.52 ( d, J =  9.2Hz, 2H, Ar-H) , 7.14 - 6.87 (m, 4H,Ar-H),  6.14 (s,1H, CHS) , 5.76 (d, J = 3.6 Hz,1H, C1H) , 5.42 (s, 1H, OH), 4.96 (d, J = 5.2 Hz,1H, CH)   4.51  (t, J = 3.9 Hz,1H, C2H) , 4.54 (s, 2H, OCH2) , 3.93 – 3.96 (m, 1H,C4H) , 3.26 (dd, J = 9.1,4.2 Hz, 1H, C3H), 2.34 (d, 2H,CH2) , 1.53 (s, 3H,CH3), 1.38 (m, 3H,CH3) ; 13C NMR (75 MHz, CDCl3):  173.6, 171.6, 154.1, 143.2, 142.1, 133.6, 131.4, 129.6,  128.1, 122.6, 120.5, 115.4, 112.6, 111.8, 107.6,106.8, 81.8, 78.6, 76.8, 65.9, 56.9, 42.1, 36.9 , 34.3; MS: m/z (M++H) 545.20. IR (KBr)  3532, 3430, 3226, 2973, 2830, 1710, 1616, 1534,1506, 1411, 1258, 854 cm-1   Anal. Calcd for C27H27ClN4O8S: C, 53.78; H, 4.52; N, 9.29. Found: C, 53.42; H, 4.25; N, 8.79.




5. Conclusions
	A series of novel Triazole linked thiazolidenone derivatives 6 a-g and 7a-g was prepared and evaluated for their anticancer activity . The screened   compound 7b exhibited potent anticancer activity compared to standard drug at the tested concentrations.
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UNTREATED	 DMSO	5µM	10µM	15µM	20µM	25µM	DOXORUBICIN	1	1.1167707610455821	0.56854251730871663	0.54818478299824358	1.5472992559667598	2.180413330850866	2.4900969671962043	14.309235144439457	
Relative Caspase 3 Activity

UNTREATED	 DMSO	5µM	10µM	15µM	20µM	25µM	DOXORUBICIN	1	0.96565656565656577	1.0057585825027686	1.3892242342946242	1.6567209162145873	2.0818815331010447	2.5376447876447883	10.265172735760974	
Relative Caspase 9 Activity
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