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Abstract:



The title compound, 2-(4-fluoro-3-nitrophenyl)-6-(4-methoxyphenyl)¬imidazo[2,1-b]-1,3,4-thiadiazole (3) was obtained by the condensation of 5-(4-fluoro-3-nitrophenyl)-[1,3,4]thiadiazol-2-ylamine (1) with 4-methoxyphenacyl bromide (2). The newly prepared imidazo[2,1-b]-1,3,4-thiadiazole derivative (3) was characterized by IR, 1H-NMR, 13C-NMR and LCMS spectral data.
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Introduction


Thiadiazole derivatives find diverse applications as pharmaceuticals, oxidation inhibitors, cyanine dyes and metal chelating agents. A literature review revealed that compounds with the thiadiazole nucleus possess antimicrobial [1,2,3], antituberculosis [4], anti-inflammatory [5,6,7], anticonvulsant [8,9], antihypertensive [10,11], antioxidant [12] and anticancer [13,14,15] activities. Imidazo[2,1-b]-1,3,4-thiadiazole derivatives were also found to be very interesting molecules with a wide range of biological activities like anticancer, antitubercular, antibacterial, antifungal, anticonvulsant, analgesic, antisecretory, anti-inflammatory, cardiotonic, diuretic and herbicidal activities [16]. Levamisole, a well known immunomodulator, contains an imidazo[2,1-b]-1,3,4-thiadiazole moiety. Owing to our interest in nitrogen bridged heterocyclic medicinal chemistry, it was contemplated to synthesize the title compound.




Results and Discussion


5-(4-Fluoro-3-nitrophenyl)-1,3,4-thiadiazol-2-ylamine (1), on reflux with 4-methoxyphenacyl bromide (2) in ethanol as solvent yielded 2-(4-fluoro-3-nitrophenyl)-6-(4-methoxyphenyl)¬imidazo[2,1-b]-1,3,4-thiadiazole (3).



The IR spectrum of (2-(4-fluoro-3-nitrophenyl)-6-(4-methoxyphenyl)imidazo[2,1-b]-1,3,4-thiadiazole 3 showed strong absorption bands at 1599 cm−1, 1485 cm−1 and 1324 cm−1 due to C–N, N–O and C–F stretching of the nitro and fluoro group at the benzene ring. The absence of strong absorption bands at 3457 cm−1 and 3092.5 cm−1 due to the –NH2 group of the precursor thiazole amine 1 indicated the formation of the product 3. 1H-NMR was recorded in DMSO-d6 (400 MHz) and the spectrum showed a signal at δ 3.78 ppm as a singlet which could be attributed to the methoxy group. The aromatic protons of the methoxy-bearing phenyl ring appear as two doublets in the region δ 6.99 (d, J = 8.8 Hz, 2H) and 7.83 (d, J = 8.8 Hz, 2H) respectively. The signals for three protons of the fluoro/nitro substituted phenyl group appear at 8.33 (t, J = 8.2 Hz, 1H), 8.19 (dd, J = 1.7, 11.7 Hz, 1H) 8.00 (d, J = 8.7 Hz, 1H). A singlet appears at δ 8.71 ppm which is due to the imidazole ring proton. The spin-spin coupling constant of 11.7 Hz, reflects the interaction between hydrogen and fluorine atom. Further, the 13C-NMR spectrum was recorded in TFA because of the poor solubility of the compound in DMSO and this spectrum shows peaks at 161.0, 143.5, 140.03, 133.9, 127.5, 123.0, 118.2, 117.2, 116.9, 115.5, 115.2, 112.7, 110.2, 109.9 and 54.9 which accounted for 17 carbon atoms with 2 sets of equivalent carbons. The mass spectrum shows the molecular ion peak at m/z 371.0 (M++1) corresponding to the molecular formula of C17H11FN4O3S and elemental analysis gave satisfactory results for the title compound.




Experimental


The melting point was taken in an open capillary tube and is uncorrected. The purity of the compound was confirmed by thin layer chromatography using Merck silica gel 60 F254 coated aluminum plates. The IR spectrum was recorded on a Shimadzu-FTIR Infrared spectrometer in KBr (max in cm−1). The 1H-NMR (400 MHz) spectrum was recorded on a Bruker AMX 400 spectrometer, with 5 mm PABBO BB -1H TUBES and approximately 0.03 M solutions in DMSO-d6 and the 13C-NMR (100 MHz) spectrum was recorded in TFA. LCMS was obtained using an Agilent 1200 series LC and Micromass zQ spectrometer. Elemental analysis was carried out by using a VARIO EL-III (Elementar Analysensysteme GmbH).



A mixture of 5-(4-fluoro-3-nitrophenyl)-1,3,4-thiadiazol-2-ylamine (1) (5.0 g, 0.0208 mol) and 4-methoxyphenacyl bromide (2) (5.2 g, 0.0229 mol) in absolute ethanol (50 mL) was refluxed for 16 h. The reaction mass was cooled to RT, the solid which precipitated was filtered and slurried with 10% sodium bicarbonate (50 mL). The solid was collected by filtration, washed with water and dried under suction to afford the title compound (6.2 g) as a brick-red solid with a yield of 80.5%.



Melting point: 228.2–229.5 °C.



LCMS: m/z = 371.0 (M++1).



IR (KBr): νmax (cm−1), 1599, 1485 (N–O), 1324 (C–F).



1H-NMR (400 MHz, DMSO-d6): δ ppm, 8.71 (s, 1H, ArH), 8.33 (t, J = 8.2 Hz, 1H, ArH), 8.19 (dd, J = 1.7, 11.7 Hz, 1H, ArH), 8.00 (d, J = 8.7 Hz, 1H, ArH), 7.83 (d, J = 8.7 Hz, 2H, ArH), 6.99 (d, J = 8.8 Hz, 2H, ArH), 3.78 (s, 3H, OCH3).



13C-NMR (100 MHz, TFA): δ ppm, 161.0, 143.5, 140.0, 133.9, 127.5, 123.0, 118.2, 117.2, 116.9, 115.5, 115.2, 112.7, 110.2, 109.9 and 54.9.



Elemental analysis: Calculated for C17H11FN4O3S., C, 55.13%; H, 2.99%; N, 15.13%; Found: C, 55.18%; H, 2.94%; N, 15.16%.
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Scheme 1. Synthesis of 2-(4-fluoro-3-nitrophenyl)-6-(4-methoxyphenyl)imidazo[2,1-b]-1,3,4-thiadiazole. 
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