Synthesis and Anticancer activity of Triazole linked macrolides 




and Heterocyclic’s

                                      Avula Srinivas
       Department of Chemistry, Vaagdevi Degree & PG College

Kishanpura, Warangal, Telangana, India 506001

            

     E-mail: avula.sathwikreddy@gmail.com
            Macrocylic enones  prepared from alkyl ether and triazole as a linker was achieved using click reaction and intramolecular Aldol condensation. The newly synthesized macro cyclic enone was successfully utilized as dipolarophile in 1,3-dipolar cycloaddition. The dipole generated from hydrazine hydrochloride, Hydroxyl amine and Guanidine hydrochloride were reacted with macrocyclic enone to give a new class of spiro amino pyrimidines,Phenyl pyrazoles and Isoxazoles grafted macrocycles in good yield. The structure of newly  Synthesized compounds confirmed with IR, NMR and Mass spectroscopy and evaluated their anti cancer activity.
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Introduction 

Carbohydrates, are existence most plenteous class of bio – molecules, a vital source of energy and structural components have an important role in biological processes, organic synthesis and chemical industries.1 Living organisms use carbohydrates as accessible energy to fuel cellular reactions and for structural support inside cell walls. In the chemical industry they act as readily available underdone stocks for large scale applications and have been used in the pharmaceutical, food, cosmetic and detergent industries.2 They  have  a pertinent role in cell physiology in the form of glycoconjugates (glycolipids, glycoprotein’s and polysaccharides) and in many biological processes such as intercellular recognisation, bacterial and viral infection, cancer metastasis, apoptosis and neuronal proliferation, etc.3The introduction of a carbohydrate affiliation into a system often imparts interesting properties such as hydrophilicity, lowered noxious and escalate bioactivities.4 Organic chemists have linked carbohydrates to various biologically potent compounds to escalate their biological applications, such as steroids, Aminoacids and other therapeutic agents.5 One of the methods used to link a carbohydrate affiliation with a potential compound is via a triazole ring using the well known click-chemistry reaction.6 With biological potential, The versatility of the alkyne- azide cyclisation reaction and the introduction of a triazole ring makes this process an efficient method to obtain cyclized products.7The strategy of linking a carbohydrate affiliation with another species via a triazole ring is gaining importance in organic synthesis , natural products chemistry and bio chemistry.8The stability , polar nature and possible hydrogen bonding ability of a triazole ring combined with the biocompatibility and presence of stereogenic centers.The Steriogenic centers of a carbohydrate affiliation makes glucal- based triazole very interesting for organic synthetic chemists.  
                 Macro cyclic compounds with large cavities are found  to have potential application in chemistry, biology and nanotechnology.9,10 With potent biological activities, Hetero atom containing macro cyclic compounds are present in natural products.11The structural entanglement, frame work bias and whippy nature are the idiosyncratic properties of  the macro cyclic compounds.12Heterocyclic compounds are known to interact with various proteins and, Heterocyclic units are constitute to be  magnificent molecular ligand.13Such compounds can also act as magic eye for chiral molecule and used for selective metal ion and anion remembrance.14,15The cu(I)-catalyzed alkynes –azide cycloaddition is the most useful modality for the fashioning of diversification of 1,2,3-triazole grafted macrocycles.16In recent years ,1,2,3-triazoles are much attracted in supramolecular chemistry because of its dual nature to act as both hydrogen bond donor and acceptor. 17,18Due to its firmness and lyomerous , these Triazole are more conspicuously  make use of as a non-peptide inhibitor.19 Isoxazole derivatives are an  pertinent class of bio active molecules , which express glaring activities such as  protein thyrosine phosphatase 1B inhibitors ,20antiviral,21 antihelmintics,22 anti inflammatory, 23 anticonvulsant,24insecticidal ,25 antitubercular ,26 immunomodulatory ,27 and hypolipermics. 28 Moreover, pyrazoles and their derivatives could be considered as possible antimicrobial agents.29  The other derivatives include antidepresedent,30  antiarthritic 31 and cerebroprotectors32.  Some aryl pyrazoles were reported to have non nucleoside human immunodeficiency virus (HIV-1) reverse transcriptase inhibitor,33  COX- 2 inhibitory,34-36 activator of the nitric oxide receptor and soluble guanylate cyclase activity.37 On the other hand the pyrimidines have eccentric place and have contributed exceptionaltly to biological and medicinal fields 38 such as antitubercular,39 and calcium channel blockers,40 and also many pyrimidines 41 have displayed diverse pharmaceutical activities depending upon the geometry and type of substituents attached to the ring.42 3-Azido-3-deoxythymidine (AZT) 43 a pyrimidine derivative has been found to be a eloquent antiviral agent against HIV type 1 in vitro, and has been found to decrease mortality and opportunistic infections in patients with AIDS.
        Following the successful introduction, inspired by the biological profile of Triazoles, Macrolides, Isoxazoles, Pyrazoles and Pyramidines, in the continuation of our work on biological active heterocyclic’s .44-51we have developed a series of novel Triazole linked Furanose and   Pyranose Macrolides, their heterocyclics and  evaluated  their anticancer  activity.
2. Results and Discussion

The key intermediate 8 required for the synthesis of compounds 9, 10&11was prepared according to the procedure outlined in the scheme 1. 1-(2-(4-bromobutoxy)phenyl) ethanone (2)prepared from 2-Hydroxy acetophenone by treating with  1,4-dibromo propane in DMF, in presence of K2CO3 followed by sodium azide to give its commensurable Azide, its converted into Triazole  7 (82%) by using 1,3-Dipolar cycloaddition with propargyl ether (4)carried out at ambient temperature in the presence of CuSO4 and sodium ascorbate in a mixture of 1:1 CH2Cl2–H2O . Acid hydrolysis of 5 in 60% AcOH embellish the diol 6 , which on oxidative cleavage with NaIO4 gave the aldehyde 7, its subjected to internal Aldol condensation to give macro cycle 8 (Scheme 1) .Compound  8was then reacted with Hydroxyl amine, Hydrazine hydrochloride  and Guanidine hydrochloride at reflux temperature to gave macro cyclic derivatives (9,10&11). The structures of synthesized compounds were confirmed by IR, NMR, and MS and evaluated their anticancer activity. The key intermediate 20 required for the synthesis of compounds 21,22&23was prepared according to the procedure outlined in the scheme 2. 1-(2-(4-bromobutoxy)phenyl)ethanone (2)prepared from 2-Hydroxy acetophenone by treating with  1,4-dibromo propane in DMF, in presence of K2CO3 followed by sodium azide to give its corresponding Azide, its converted into Triazole 7 (82%) by using 1,3-Dipolar cycloaddition with propargyl ether 16carried out at ambient temperature in the presence of CuSO4 and sodium ascorbate in a mixture of 1:1 CH2Cl2–H2O,oxidation of compound 18 with IBX gave aldehyde, its subjected to internal Aldol condensation to give macro cycle 20 (Scheme 2) .Compound  20 was then reacted with Hydroxyl amine, Hydrazine hydrochloride  and Guanidine hydrochloride at reflux temperature to gave macro cyclic derivatives (21,22&23).  By IR, NMR, and MS, The structures of synthesized compounds were confirmed and evaluated their anticancer activity.
de staining to determine the distribution of cells in various phases of cell cycle. DMSO was taken as reference.
3.In vitro Cytotoxicity

 Anticancer activity  the  9,10,11,21,22 & 23 was determined on the basis of measurement of in vitro growth inhibition of tumor cell lines in 96 well plates by cell – mediated reduction of tetrazolium salt to water insoluble formation crystals using doxorubicin as a standard. The Cytotoxicity as assessed against a panel of four different human tumor cell lines: A549 derived from human alveolar adenocarcinoma epithelial cells (ATCC No.CCL-185), Hela derived from human cervical cancer cells (ATCC No. CCL-2), MDA –MB-231derived from human breast adenocarcinoma cells (ATCC No. HTB22) and HEK 293 (normal human embryonic kidney cell line ) using the MTT assays .52 The IC50 values were calculated from the plotted absorbance data for the dose – response curves. IC50 values (in μΜ ) are indicated as mean ±SD of three independent experiments. From the data reported in Table 1, most of the prepared compounds possessed significant Cytotoxicity effect on all the tested cell lines and potencies of some of the compounds were comparable to the standard doxorubicin, the most widely used drug for the treatment of tumors. Among the tested compounds 9 and 23 showed most potent activity against MCF- 7 cell line with IC 50value of 1.82&1.90μΜ, whereas 10, 11,21 &22 showed promising activity against MDA- MB-231 and HeLa cell lines.

      Table 1-Invitro anticancer activity of compounds 
	Compound
	                                  IC50 Values in μM
	HEK 293

	
	A549
	Hela
	MDAMB231
	MCF-7
	˃100

	9
	6.22
	5.42
	6.39
	1.82
	˃100

	10
	7.02
	3.92
	4.01
	10.07
	˃100

	11
	 ˃100
	3.76
	4.21
	˃100
	˃100

	21
	12.09
	2.98
	3.97
	˃100
	˃100

	22
	˃100
	3.56
	3.75
	15.99
	˃100

	23
	6.01
	5.05
	6.05
	1.90
	˃100

	Doxorubicin
	0.459
	0.509
	0.91
	1.07
	˃100


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.  By using Perkin–Elmer141polari met er Optical rotations were  measured on 
 a 2 mL cell with a path length of 1 dm with CHCl3 or CDCl3 as solvent. By using Fisher–Johns apparatus All melting points are uncorrected and measured . 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. On a VG micro mass 7070H spectrometer Mass spectra were recorded . Elemental analysis (C, H, N) determined by a Perkin–Elmer240CHN elemental analyzer, were within ± 0.4% of theoretical.
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Reagents and conditions : a) 1,4-dibromo butane,K2CO3,DMF b) NaN3 c) Sodium Ascorbate ,CuSO4,5H2O, H2O,CH2Cl2  d) 60%ACOH,e) NaIO4, CH2Cl2 f) KOH  g) NH2OH.HCl, NaOAc,AcOH h) Guanidine hydrochloride i)PhNHNH2, NaOAc,AcOH .
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Reagents and conditions : a) 1,4-dibromo butane,K2CO3,DMF b) NaN3 c) Sodium Ascorbate ,CuSO4,5H2O, H2O,CH2Cl2  d) 60%ACOH,e) NaIO4, CH2Cl2 f) KOH  g) NH2OH.HCl, NaOAc,AcOH h) Guanidine hydrochloride i)PhNHNH2, NaOAc,AcOH .
1-(2-(4-bromobutoxy)phenyl)ethanone(2):
 2-Hydroxy acetophenone( 1.2g , 8.82 mmol) solution Stirred the in DMF at 0◦C,and add a catalytic amount of potassium carbonate and 1,4-dibromo butane (1.9g,8.8mmol) at room temperature for 8 hours, extinguish the reaction mixture with NH4Cl,Then removed the DMF under reduced pressure,with Ethyl acetate,  the product extracted , Then it is washed with brine, dried over sodium sulphate and purified by column chromatography(60-120 mesh,12% Ethyl acetate in hexane) gave compound 3(2g,84%).mp-189◦C.1H­NMR(300 MHz, CDCl3 ):  δ  7.37-7.42 (m, 2H, Ar-H) ,7.10-7.12(m,2H,Ar-H),4.09 (t,2H, CH2),3.50(t,2H, CH2) , 2.56 (s, 3H, CH3),1.90-1.62(m,4H,CH2):13C NMR (75 MHz, CDCl3): (196.0,162.1,134.0,122.5,120.2, 117.9, 68.4, 30.5,29.5, 29.1; MS: m/z (M++H) 271. Anal. Calcd for C12H15BrO2: C, 53.15; H, 5.58; Found: C, 52.98; H, 5.45.
1-(2-(4-(5-(((3aR,5R,6R,6aR)-5-((S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2dimethyltetrahy drofuro[2,3-d][1,3]dioxol-6-yloxy)methyl)-1H-1,2,3-triazol-1-yl)butoxy)phenyl)ethanone(5): The compound 3(1.90g,8.15mmol) was stirred and sodium azide(0.500g,8.11mmol) in methanol at reflux temperature for 6h, methanol is evaporated   under reduced pressure, the extracted product with ethyl acetate and evaporated to give 4 (1.50 g) in quantitative yield as a yellow coloured liquid, which was used as  for the next reaction. 
The solution containing alkyne 4 (1.85g, 6.53mmol),azide (1.50g,6.45mmol) in di chloro methane (10 mL ) and water (10 mL ) were added CuSO4.5H2O (0.110g) and sodium ascorbate (0.114g). The resulting suspension was stirred at room temperature for about 6h. After this time, the mixture was diluted with 5mL dichloromethane and 5mL water .The organic phase was separated, dried with sodium sulphate and concentrated at reduced pressure the crude product was purified by column chromatography on silica gel(60-120 mesh, hexane/EtOAc 65:35) to afford 5(3.290g,76%) as a white powder. mp:249◦C. 1H​NMR (300MHz, CDCl3): δ 8.04(s,1H,Ar-H),7.32-7.10(m,4H,ArH),5.56(d,J=3.7Hz,1H,C1H),4.63(t,1H,C2H),4.59(s,2H,CH2),4.41 (d,d J=3.1,7.3Hz,1H,C5H),4.19-4.13(m,4H,CH2),4.09-3.96(m,3H,C4H,2xC6H),3.75(dd,J=8.8, 4.1Hz, 1H,C3H),2.52(s,3H,CH3),1.78-1.75(m,4H,2xCH2),1.51(s,3H,CH3),1.40(s,3H, CH3),1.36(s,6H, 2xCH3);13CNMR(75MHz,CDCl3):(196.0,162.0,142.4,135.8,129.4,120.4,117.9,110.2,106.2,82.6,79.4,73.9,68.6,67.8,65.1,41.6,27.5,26.4,25.4; MS: m/z (M++H) 532. Anal. Calcd for C27H37N3O8: C, 61.00; H, 7.02, N,7.90; Found: C, 60.69, H, 6.95. N, 7.66.
1-(2-(4-(5-(((3aR,5R,6R,6aR)-5-((S)-1,2-dihydroxyethyl)-2,2-dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yloxy)methyl)-1H-1,2,3-triazol-1-yl)butoxy)phenyl)ethanone(6): A mixture of 5 (3 g,5.65 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 40 mL). The combined organic layers were dried (Na2SO4), evaporated and residue purified by column chromatography (60-120 mesh Silica gel, 40% ethyl acetate in pet. ether) to afford 6 (2.6 g, 92%) as a pale yellow solid; mp:256◦C.  1H​NMR (300MHz,CDCl3):δ8.09(s,1H,Ar-H),7.36-7.20(m,4H,ArH),5.46(d,J=3.7Hz,1H,C1H),4.43(t,1H,C2H),4.39(s,2H,CH2),4.31(d,J=3.1,1H,C5H),4.18-4.12(m,4H,CH2),4.06-3.99(m,3H,C4H, 2xC6H),3.65(dd,J=8.8,4.1Hz,1H,C3H),2.44
(brs,1H, OH),1.78-1.75(m,4H,2xCH2),1.52(brs, 1H,OH),1.41(s,3H,CH3),
1.30(s,3H,CH3),1.26(s,3H,CH3);13CNMR(75MHz,CDCl3):(196.5,161.5,142.4,133.6,127.9,120.2,117.9,108.2,98.6, 81.9,79.6,70.6,47.4,26.4,25.1,20.9; MS: m/z (M++Na) 514. Anal. Calcd for C24H33N3O8: C, 58.64; H, 6.77, N,8.55; Found: C, 58.39, H, 6.55. N, 8.36.
   (5aS,9aR,Z)-8,9a,18,19,20,21-hexahydro-4H-benzo[j]pyrano[2,3-o][1,2,3]triazolo[5,1-c][1,9,4]dioxaazacyclohexadecin-12(5aH)-one(8) :
 The a solution of diol 6 (2.4 g,4.90 mmol) in CH2Cl2 (5 mL), NaIO4 (0.530 g, 2.41 mmol) was added at 0 °C and stirred at room temperature for about 6 h. The reaction mixture was filtered and washed with CH2Cl2 (2 x 10 mL). It was dried (Na2SO4) and evaporated to give keto aldehyde 7(2g) in quantitative yield as a yellow liquid, which was used for the next reaction. 
The Stirred reaction mixture of keto aldehyde and NaOH in methanol at reflux temperature for about 6 hours,Then the  Methanol was removed  from the reaction mixture,then extracted the product with Ethyl acetate and washed with brine, dried over sodium sulphate evaporated and residue purified by column chromatography (60-120 mesh Silica gel, 40% ethyl acetate in pet.ether)toafford 8 (1.6 g, 92%) as a pale yellow solid; mp:226◦C.  1H​NMR(300MHz,CDCl3):δ8.12(s,1H,Ar-H),8.10-7.56(m,4H,Ar-H),7.12(d,J=6.2Hz, 1H,=CH), 6.52(d,J=6.6Hz,1H,=CH),5.58(d,J=3.7Hz,1H,C1H),4.04-3.98(m,1H,C4H),4.63(t,1H,C2H), 4.60 (s,2H,CH2),4.41(d,J=3.1Hz,1H,C5H),3.96-3.92(m,4H,CH2) ,3.62 (dd,J=8.8,4.1Hz,1H,C3H),1.75-1.72(m,4H,2xCH2),1.24(s,6H,2xCH3);13CNMR(75MHz,CDCl3): (187.5,158.2,146.0,142.5, 136.7,131.5,128.9,125.6,120.9,119.6,114.6,119.6, 103.4,83.6,73.0, 70.6,66.9,50.9,26.4,24.0 ;MS: m/z (M++H) 442. Anal. Calcd for C23H27N3O6: C, 62.57; H, 6.16, N,9.52; Found: C, 62.39, H, 5.95. N, 9.26.
Synthesis of 33aR35S36R36aR)-32,32-dimethyl-24,25,33a,35,36,36a-hexahdro-61H-4,11-dioxa-2(3,5)-isoxzola-6(5,1)-triazola-3(5,6)-furo[2,3-d][1,3]-di-oxola-1(1,2)benzenacyclounde cap hane(9): A mixture of compound 8 (0.01 mol), hydroxylamine hydrochloride (0.02 mol) and sodium acetate (0.01 mol) in anhydrous glacial acetic acid (20 mL), was refluxed for 8 h. The reaction mixture was concentrated and then poured into ice cold water, the solid thus separated, was filtered, washed with water and crystallized from ethanol to afford pure 10 (67% yield) as brownsolid:mp:276◦C.1H​NMR(300MHz,CDCl3):δ8.04(s,1H,Ar-H),7.62-7.49(m,4H,Ar-H),5.42(d,J=3.7Hz,1H,C1H),4.69(s,2H,CH2),4.60(t,1H,C2H),4.41(dd,J=3.1,7.3Hz,1H,C4H),3.93-3.88(m,4H,CH2), 3.60(dd,J=8.9,4.1Hz,1H,C3H),3.59-3.55(m,1H,CH),3.04(q,2H,CH2),1.93-1.78(m,4H,2XCH2), 1.26(s,6H,2xCH3);13CNMR(75MHz,CDCl3):156.4,142.5,131.9,128.9,121.4, 117.8,114.6,111.6, 107.1,83.6,82.6,81.6,72.9,66.5,63.2,50.6,36.9,26.9,23.9. MS: m/z (M++H) 457. Anal. Calcd for C23H28N4O6: C, 60.52; H, 6.18, N,12.27; Found: C, 59.99, H, 5.97. N, 12.01.
Synthesis of (24R,3aR,35R,36R,36aR)-32,32-dimethl -24,25,33a,35,36,36a-heahydro-61H-4,11-dioxa-2(4,6)-pyrimidana-6(5,1)-triazola-3(5,6)-furo [2,3-d][1,3]-dioxola-1(1,2)-benzena cyclo un decaphane-23-amine (10) : The Solution of 8(0.01 mol) and guanidine hydrochloride (0.03 mol) in ethyl alcohol (20 mL) was added aq. NaOH (0.02 mol) solution (5 mL). The reaction mixture was refluxed, TLC (EtOAc: Pet-ether, 2:1) showed that the reaction was complete after about 6 hours. Then it was poured in cold 10% HCl (50 mL) solution and the precipitate obtained was collected by filtration, washed with water until free from acid and recrystallized from toluene-ethanol(3:2)togivepure9asbrownsolid(63%).mp:266◦C.1H​NMR(300MHz,CDCl3): δ8.02 (s,1H,Ar-H),7.12(s,2H,NH2),6.94-7.10(m,4H,Ar-H),5.49(d,J=3.7Hz,1H,C1H),4.66(s,2H, CH2),4.53(t,1H,C2H),4.41(t,1H,C4H),3.90-3.83(m,4H,2xCH2),3.62 (dd,J=3.1,7.3Hz,1H,C3H), 3.04(q,2H, CH2), 2.54(t,1H,CH),1.78-1.90(m,4H,2xCH2),1.20(s,6H,2xCH3);13CNMR(75MHz, CDCl3):δ164.5,163.2,154.5,142.6,128.9,126.8,120.4,112.4, 105.9,83.0,77.6,72.4,65.8,50.6, 43.6,32.0, 27.0,24.0; MS: m/z(M++Na) 505. Anal. Calcd for C24H30N6O5: C, 59.74; H, 6.27, N,17.42; Found: C, 59.59, H, 6.07. N, 17.01.
Synthesis of (33aR,35R,36R)-32,32- dimethyl -21-phenyl-24,25,33a,35,36,36a-hexahydro-21H,61H-4,11-dioxa-6(5,1)-triazola-2(3,5)-pyrazola-3(5,6)-furo-[2,3-d][1,3]-dioxola-1(1,2) )-benzena cyclo un decaphane(11): The mixture of compound 8 (5 mmol), Phenyl hydrazine (10 mmol) and anhydrous sodium acetate (5 mmol) in glacial acetic acid (20 ml), was refluxed for about 7 h. The reaction mixture was concentrated and cooled at room temperature, the solid thus separated, and it was filtered, then it is washed thoroughly with water, the unmilled product thus obtained was purified by column chromatography on silica gel with hexane–ethyl acetate as eluent to afford pure compounds. (73%).mp:276◦C.1H​NMR(300MHz,CDCl3):δ8.09(s,1H,ArH),7.25-7.10(m,5H,ArH),6.957.14(m,4H,ArH),5.40(d,J=3.7Hz,1H,C1H),5.25(d,J=1.8Hz,1H,CHN),4.54(s,2H,CH2),4.50(t,1H,C2H),4.38(t,1H,C4H),3.903.85(m,4H,CH2),3.59(dd,J=3.1,7.3Hz,1H,C3H),3.01(t,2H,CH2),1.891.78(m,4H,2xCH2),1.24(s,6H,2xCH3);13CNMR(75MHz,CDCl3):δ157.1,151.5,142.4,131.5,129.5,128.6,120.4,116.9,114.5,112.0,105.9,85.0,83.5,82.3,72.4,66.5,50.4,48.1,32.6,27.1,23.8; MS: m/z(M++H) 532. Anal. Calcd for C29H33N5O5: C, 65.52; H, 6.26, N,13.17; Found: C, 65.29, H, 5.97. N, 12.91.
((2R,3S)-3-acetoxy-3,6-dihydro-2H-pyran-2-yl)methyl acetate(13): Tri-O-acetyl-D-glucal (12) (3.0 g, 11. 02 mmol) was dissolved in anhydrous dichloromethane(5 mL).The solution was cooled to 0 °C, tri ethyl silane (1.53 g,13.22 mmol) was added and the mixture was stirred for five minutes. Next boron tri fluori de diethyl etherate (690 μL of a40 w% solution in diethyl ether, 11.02 mmol) was added drop wise and the reaction mixture was stirred for 90 min.The mixture was poured into a saturated solution of NaHCO3. The organic layer was washed with water, dried over Na2SO4 and concentrated under reduced pressure. Column chromatography on silica gel (PE/EtOAc, 3:1) yielded the title compound (2.24 g, 10.42 mmol, 95%) as a  colour less syrup. [α]D20: +115.5 (c = 1.00,CHCl3).1H­NMR (300 MHz, CDCl3 ):  δ  5.87-5.84 (m, 2H, =CH) ,4.95 (t,1H, OCH),4.03-3.99(m,1H, CH) ,4.12- 4.09 (m,4H,OCH2), 2.20 (s, 6H, CO C H3); 
13C NMR (75 MHz, CDCl3): (170.2,127.2, 125.8, 73.6, 65.1, 64.0,62.5, 21.1; MS: m/z (M++H) 215. Anal. Calcd for C10H14O5: C, 56.07; H, 6.59; Found: C, 55.82; H, 6.35.
(2R,3S)-2-((tert-butyldimethylsilyloxy)methyl)-3,6-dihydro-2H-pyran-3-ol(15): At room temperature Diacetate 13(17.22 mmol)was treated by a catalytic amount of sodium methoxide in methanol (100 mL) . The free hydroxyl unsaturated glycoside was obtained after evaporation of the solvent in quantitati ve   yield and used without further purification. This diol was treated with 2.50 equiv of TBDMSCl (3.14 g, 21.14 mmol), 2.6 equiv of NEt3 (3.2 mL,22.4 mmol), and 0.05 equiv of imidazole (30 mg, 0.43 mmol) in CH2Cl2 (30 mL) at room temperature for ca. 24 h (until TLC analysis showed no more starting material). After addition of 25 mL of water and extraction with 3 -30 mL of CH2Cl2, the organic layer was dried.  Under reduced pressure, After evaporation of the solvent the residue was purified by column chromatography using petroleum ether/ethyl acetate as the eluent yielded the title compound (1.94 g, 10.42 mmol, 85%) as a  colour less syrup.mp-210◦C. 1H­NMR (300 MHz, CDCl3 ):  δ 6.0-5.82 (m, 2H, =CH) , 5.42 (d, J=6.5Hz,1H,CH,),4.50 (brs,1H, OH), 4.20-4.12(m,1H,CH),3.91-3.80(m,4H, CH2) , 0.98 (s, 9H, t-Bu), 0.24 (s, 6H,CH3); 13C NMR (75 MHz, CDCl3): ( 127.5, 125.6,84.6,81.5, 73.6, 62.7, 25.6, 18.1; MS: m/z (M++Na) 267. Anal. Calcd for C12H24O3Si: C, 58.97; H, 9.90; Found: C, 58.62; H, 9.75.

tert-butyldimethyl(((2R,3S)-3-(prop-2-ynyloxy)-3,6-dihydro-2H-pyran-2yl)methoxy)silane(16):  In toluene(1.6 mL) the solution of alcohol 14 (400 mg, 1.63 mmol, 1.0 equiv)was added and  35% aqueous solution of NaOH (1.6 mL),propargyl bromide (80% solution in toluene, 363 μL, 2.4 mmol, 1.5equiv), and n-Bu4NHSO4 (280 mg, 0.82 mmol, 0.5 equiv)was added . After 6 h of vigorous stirring at room temperature, Et2NH (1.6 mL) was added. The reaction mixture was stirred for 1 h, poured into ice water, cautiously neutralized by addition of a 3M solution of hydrochloric acid, and extracted with EtOAc. The combined organic extracts were washed with brine, dried over MgSO4, filtered, and concentrated under reduced pressure. The crude material was purified by flash chromatography on silica gel (hexane/EtOAc 85:15) to afford propargyl ether as colorless oil (0.345g, 75%).1H­NMR (300 MHz, CDCl3 ):  δ  6.03-5.80 (m, 2H, =CH) ,4.69 (t, J= 3.9Hz 1H,CH),3.68 (dd, J= 8.9Hz,4.1Hz,1H,OCH), 3.99-3.89(m,6H, CH2) , 3.20(s,1H, CH),0.96 (s, 9H, t-Bu), 0.23 (s, 6H,CH3); 13C NMR (75 MHz, CDCl3): ( 127.2,124.9,78.0,76.2,74.2, 64.2, 63.2,58.5, 25.3,18.5; MS: m/z (M++H) 283. Anal. Calcd for C15H26O3Si: C, 63.78; H, 9.28; Found: C, 63.62; H, 8.95.

((2R,3S)-3-(prop-2-ynyloxy)-3,6-dihydro-2H-pyran-2-yl)methanol(17):  In Tetra hydro furan the stirred solution of  15 (0.325g) catalytic amount of TBAF was added and stirred the reaction mixture at room temperature for 15 about min,extracted the product with Ethyl acetate (20mL). Under reduced pressure the combined organic extracts were washed with brine, dried over MgSO4, filtered, and concentrated . The crude material was purified by flash chromatography on silica gel (60-120 mesh, hexane/EtOAc 70:30) to afford alcohol as yellow oil(0.285g, 85%)1H­NMR(300MHzCDCl3)5.95-5.75(m,2H,=CH),4.65(d,J=3.9Hz,1H,CH),4.52(brs,1H,OH), 4.09-4.11(m,4H,OCH2),3.64(dd,J=4.1Hz,8.9Hz,1H,OCH),3.76(d,J=6.8Hz,2H,OCH2), 3.28(s,1H, CH): 13C NMR (75 MHz, CDCl3): ( 127.2,125.6,78.3,76.1, 74.1, 64.2, 61.4,58.0; MS: m/z (M++H) 169. Anal. Calcd for C9H12O3: C, 64.27; H, 7.10; Found: C, 64.02; H, 6.95.
Synthesis of 1-(2-(4-(5-(((2R,3S)-2-(hydroxymethyl)-3,6-dihydro-2H-pyran-3-yloxy)methyl)-1H-1,2,3-triazol-1-yl)butoxy)phenyl)ethanone 18: To a solution containing alkyne 17 (1.85g, 6.53mmol),azide (3)(1.10g,6.45mmol) in di chloro methane (10 mL ) and water (10 mL ) were added CuSO4.5H2O (0.110g) and sodium ascorbate (0.114g). The resulting suspension was stirred at room temperature for 6h. After this time, the mixture was diluted with 5mL dichloromethane and 5mL water .The organic phase was separated, dried with sodium sulphate and concentrated at reduced pressure the crude product was purified by column chromatography on silica gel(60-120 mesh, hexane/EtOAc 60:40) to afford 18(3.290g,77%) as a white powder. mp:249-251◦C.1H​NMR(300MHz,CDCl3):δ8.10(s,1H,Ar-H),7.31-7.10(m,4H,ArH),5.80-5.76 (m,2H,=CH),5.09(brs,1H,OH),4.68(s,2H,CH2),4.36-4.30(m,6H,CH2),3.86 (t,1H,CH),3.58 (t,2H,CH2),3.28(q,1H,CH),2.46(s,3H,CH3),1.76-1.75(m,4H,CH2);13CNMR (75MHz,CDCl3): (195.0,165.2,142.8,134.8,128.7,127.8,125.8,120.2,117.9,78.6,69.6,64.8,62.6,47.9,27.6, 26.8,25.4; MS: m/z (M++H) 402. Anal. Calcd for C21H27N3O5: C, 62.83; H, 6.78,N,10.47; Found: C, 62.55; H, 6.57.N,10.10.
Synthesis of 1-(2-(4-(5-(((2R,3S)-2-(hydroxymethyl)-3,6-dihydro-2H-pyran-3-yloxy)methyl)-1H-1,2,3-triazol-1-yl)butoxy)phenyl)ethanone  (20):
  In CH2Cl2 (5 mL), NaIO4 (1.06 g, 4.42 mmol) To a solution of diol 18 (3.20 g,7.98 mmol) was added at 0 °C and stirred at room temperature for about 6 h. The reaction mixture was filtered and washed with CH2Cl2 (2 x 10 mL). It was dried (Na2SO4) and evaporated to give keto aldehyde 7(2.5g) in quantitative yield as a yellow liquid, which was used as such for the next reaction. 
The Stirred reaction  mixture of keto aldehyde and NaOH in methanol at reflux temperature for about 6 hours, Methanol was removed  from the reaction mixture, extracted the product with Ethyl acetate and washed with brine, dried over sodium sulphate evaporated and residue purified by column chromatography (60-120 mesh Silica gel, 40% ethyl acetate in pet. ether) to afford 20 (1.68 g, 70.58%) as a pale yellow solid; mp:269-271◦C.1H​NMR(300MHz,CDCl3):8.09(s,1H,ArH),7.367.18(m,4H,ArH),7.12(d,J=3.2Hz,1H,=CH),6.59(d,J=3.9Hz,1H,=CH),5.87-5.84(m,2H,=CH),4.68(s,2H,CH2),3.99-3.95(m,4H,CH2), 3.87(m,2H, CH),3.70(t,2H,CH2),1.70-1.62(m,4H,CH2);13CNMR(75MHz,CDCl3):(167.2,157.6,142.6, 140. 6,135.7,  131.6,128.9,126.4,120.8,115.2,71.9,67.6,50.9,24.1;MS: m/z (M++H) 382. Anal. Calcd for C21H23N3O4: C, 66.13; H, 6.08, N,11.02; Found: C, 65.89, H, 5.85. N, 10.86.
Synthesis of (32R,33S)-phenyl-24,25,35,36-tetrahydro-21H,32H,61H-4,11-dioxa-6(5,1)-triazola-2(3,5)-pyrazola -3(2,3)- pyrane-1(1,2)-benzenacycloundechaphane(21): A mixture of compound 20 (5 mmol), Phenyl hydrazine (10 mmol) and anhydrous sodium acetate (5 mmol) in glacial acetic acid (20 ml), was refluxed for 7 h. Then the  reaction mixture was concentrated and cooled at  room temperature, the solid thus separated, was filtered, washed thoroughly with water, the unprocessed product thus obtained was purified by column chromatography on silica gel with hexane–ethyl acetate as eluent to afford pure compound(64%). mp:219-221◦C.1H​NMR(300MHz,CDCl3):8.16(s,1H,ArH),7.67-7.49(m,4H,ArH),7.28-7.24 (m,5H,ArH),5.80-5.72(m,2H,=CH),4.69(s,2H,CH2),3.99-3.94(m,6H,CH2),3.84-3.80(m,2H, CH),2.89(q,1H,CH), 1.841.78(m,6H,CH2);13CNMR(75MHz,CDCl3):157.8,151.6,142.6,131.7,129.9,128.7,126.1,120.2,117.6,116.8,115.6,85.4,74.1,72.6,66.1,64.7,51.2,47.6,32.6,23.9; MS: m/z(M++Na) 494. Anal. Calcd for C27H29N5O3: C, 68.77, H, 6.20, N, 14.85; Found: C, 68.59, H, 5.97. N, 14.51.
Synthesis of (32R-33S)-24,25,33,36-tetrahydro-32H,61H-4,11-dioxa-2(4,6)-pyrimidina-6(5,1)-triazola-3(2,3)-pyrana-1(1,2)-benzenacyclo undecaphane-2-amine (22):  In  aq. NaOH (0.02 mol) solution (5 mL)The Solution of 20(0.01 mol) and guanidine hydrochloride (0.03 mol) in ethyl alcohol (20 mL) was added. The reaction mixture was refluxed, TLC (EtOAc: Pet-ether, 2:1) showed that the reaction was complete after 6 hours. Then it was poured in cold 10% HCl (50 mL) solution and the  obtained precipitate was collected by filtration, washed with water until free from acid and recrystallized from toluene-ethanol (3:2) to give pure 22as brown solid (68%).mp:279-281◦C.1H​NMR(300MHz,CDCl3): 7.09(brs,2H,NH2),8.02(s,1H,ArH),7.10-6.88(m,4H,ArH),5.82-5.74(m,2H,=CH),4.69(s,2H,CH2),4.09-3.94(m,6H,CH2),3.74-3.70 (m,2H,CH),2.74(t,1H,CH),1,78-1.74(m,4H,CH2),1,54(t,2H,CH2);13CNMR(75MHz, CDCl3): δ164.9,165.0,154.9, 142.6, 128.4,   126.7,120.4,112.6,81.6,72.6,66.7,65.4,50.9,43.9,31.6,23.9; MS: m/z(M++Na) 445. Anal. Calcd for C22H26N6O3: C, 62.54; H, 6.20, N,19.89; Found: C, 62.29, H, 6.01. N, 19.61.
Synthesis of (32S,33S)-24,25,33,36–tetrahydro-32H,61H-4,11-dioxa-2(3,5)-isoxozola- 6(5,1)-triazola-3(2,3)-pyrana-1(1,2)-benzacyclodecaphane (23): To  mixture of compound 20 (0.01 mol), hydroxylamine hydrochloride (0.02 mol) and sodium acetate (0.01 mol) in anhydrous glacial acetic acid (20 mL), was refluxed for about 8 h. The reaction mixture was concentrated and then poured into ice cold water, the solid thus separated, was filtered, and washed with water and crystallized from ethanol to afford pure 23 (61% yield) as brown solid: mp:279-282◦C. 1H​NMR(300MHz,CDCl3):δ8.14(s,1H,ArH)7.67-6.98(m,4H,ArH),5.64-5.55(m,2H,=CH),4.68 (s,2H,CH2),4.09-3.96(m,6H,CH2),3.5(q,1H,CH), 3.87-3.85(m,2H,CH),3.04(t,2H,CH2),1.79-1.66(m,4H,CH2);13CNMR(75MHz,CDCl3):δ157.8,156.4,142.9,131.7,129.6,128.4, 125.4,120.6, 117.6,114.6, 82.6,72.6,65.4,64.2,63.2,50.8,35.9,23.9. MS: m/z (M++H) 397. Anal. Calcd for C21H24N4O4: C, 63.62; H, 6.10, N,14.13; Found: C, 63.39, H, 5.87. N, 13.91.
5. Conclusions:

A series of novel furanose and pyranose macro cyclic enone heterocyclics was prepared and evaluated for their anticancer  activity. Among the tested compounds 9 and 23 showed most potent activity against MCF- 7 cell line with IC 50value of 1.82&1.90μΜ, whereas 10, 11,21 &22 showed promising activity against MDA- MB-231 and HeLa cell lines.
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