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Synthesis (conventional and MW-assisted) and characterization of 5-(5-Pentadecyl-1,3,4-oxadiazol-2-yl)benzene-1,2,3-triol (2a): An excess amount of anhydrous POCl3 (5 mL) was gently added over a fresh ice-cooled mixture of 1 (0.01 mole, 2.5643 g) and galloyl hydrazide (0.01 mole, 1.8415 g), and the produced solution was carefully heated under conventional stirring reflux (i.e., up to 110 °C) for about 4 h (or under intermittent MW irradiation at 30-sec time intervals for 4 min at an 800-W power level). When the reaction was over after about 4 h, the reaction mixture was adequately concentrated, cooled to room temperature, and then gently and gradually poured onto freshly-prepared crushed ice with continuous stirring (alternatively, after rapid MW reaction completion, the resulted reaction mixture paste was gradually cooled to about -20 °C and after that it was properly lyophilized at -50 °C). The needed amounts of K2CO3 and/or KOH were appended to the reaction mixture with gentle gradual stirring until the reaction solution pH was adjusted to about 8 to take off the remaining excess of POCl3 and neutralize the acidic reaction medium (the same neutralization step was done with the lyophilized reaction mixture, from the MW procedure, but by using concentrated aqueous solutions of K2CO3 and KOH instead of pure powders). After the entire crude solid was adequately separated and completely precipitated (from either conventional/MW procedure), it was filtered, thoroughly washed with cold distilled water (3 times), well dried, and purified by recrystallization from benzene to afford the pure product 2a which was characterized as follows: Color & Appearance: pale buff fine powdered solid; Yield: 94.0% (conventional), 99.2% (MW); M.P.: 114 °C; IR (υ in cm-1): str. & bro. 3452 (O-H), str. 3129 (C-H, arom.), str. 2909 (C-H, aliph.), 1660 (C=N), 1532 & 1519 & 1377 (C=C, arom.); 1H NMR (DMSO-d6, δ in ppm): 0.84-0.93 (t, J = 8.0 Hz, 3 H, terminal CH3), 1.26-1.68 (m, 26 H, all other 13 CH2), 2.50-2.51 (t, J = 7.1 Hz, 2 H, α-CH2 to oxadiazole ring), 5.39 (s, 3 H, 3 arom. OH), 6.79-7.31 (s, 2 H, 2 benzene-H); MS (m/z (rel. int. in %), molecular weight "M.Wt." = 404.55): 405.10 (8.90) (M‏+), 388.10 (8.28), 280.10 (10.12), 125.10 (17.33), 69.00 (52.45), 57.05 (100.00); Elem. Anal. (%, for C23H36N2O4): calculated (found): C: 68.29 (68.18), H: 8.97 (8.93), N: 6.92 (6.93).

            Synthesis (conventional) and characterization of 5-(4-Amino-5-pentadecyl-4H-1,2,4-triazol-3-yl)benzene-1,2,3-triol (2b): 2a (0.01 mole, 4.0455 g) was dissolved in n-butanol (50 mL). To the resulted solution, excess amount of hydrazine hydrate (0.03 mole, 1.5 mL) was added, and the formed mixture was carefully heated under conventional stirring reflux for 8 h as indicated by TLC. The produced reaction mixture was gently concentrated, gradually cooled to room temperature, and then carefully poured onto freshly-prepared crushed ice with continuous stirring. The needed amount of diluted HCl was dropwisely added with stirring to the reaction solution until the reaction mixture pH was reduced to 8 to take off the hydrazine hydrate excess and neutralize the basic reaction medium. After the entire crude solid was adequately separated and completely precipitated, it was subsequently filtered, thoroughly washed with cold distilled water (3 times), well dried, and extrapurified by traditional recrystallization from absolute ethanol/water (2:1, v/v) to afford the pure product 2b which was characterized as follows: Color & Appearance: pale beige to yellowish buff fine-crystalline powdered solid; Yield: 87.0%; M.P.: 170-173 °C (rough); IR (υ in cm-1): str. & bro. 3461 (O-H), 3269 & 3197 (2 N-H, i.e., NH2), str. 3130 (C-H, arom.), str. 2901 (C-H, aliph.), 1661 (C=N), 1539 (C=C, arom.); 1H NMR (CDCl3, δ in ppm): 0.83-0.93 (t, J = 8.1 Hz, 3 H, terminal CH3), 1.25-1.65 (m, 26 H, all other 13 CH2), 2.50-2.52 (t, J = 7.1 Hz, 2 H, α-CH2 to triazole ring), 5.41 (s, 3 H, 3 arom. OH), 6.98 (s, 2 H, arom. NH2), 7.27 (s, 2 H, 2 Benzene-H); MS (m/z (rel. int. in %), M.Wt. = 418.58): 418.62 (73.50) (M‏+), 403.59 (31.15), 355.55 (29.40), 212.30 (62.15), 208.05 (100.00), 84.00 (35.10); Elem. Anal. (%, for C23H38N4O3): calculated (found): C: 66.00 (66.07), H: 9.15 (9.12), N: 13.39 (13.36).

            Synthesis (conventional) and characterization of 5-(5-Pentadecyl-1,3,4-thiadiazol-2-yl)benzene-1,2,3-triol (2c): To a solution of 2a (0.01 mole, 4.0455 g) in THF (10 mL) in a sealed test tube, thiourea in excess amount (0.04 mole, 3.0448 g) was added, and then the obtained mixture was softly heated at a range of 120-150 ○C in an oil bath for about 8 h. The produced reaction mixture solution was adequately concentrated, gradually cooled to room temperature, and then gently poured onto freshly-prepared amount of crushed ice with slow stirring. After the entire crude solid was adequately separated and completely precipitated, it was subsequently filtered, thoroughly washed with brine solution (3 times) followed by freshly-prepared cold distilled water (3 times), properly dried, and then finally extrapurified by classical recrystallization from absolute ethanol/water (2:1, v/v) to afford the pure product 2c which was characterized as follows: Color & Appearance: yellowish white to buffy brown fine-crystalline powdered solid; Yield: 88.5%; M.P.: 201-205 °C (rough); IR (υ in cm-1): str. & bro. 3465 (O-H), str. 3125 (C-H, arom.), str. 2913 (C-H, aliph.), 1666 (C=N), 1533 & 1523 & 1398 (C=C, arom.); 1H NMR (DMSO-d6, δ in ppm): 0.86-0.93 (t, J = 8.0 Hz, 3 H, terminal CH3), 1.33-1.66 (m, 26 H, all other 13 CH2), 2.49-2.51 (t, J = 7.0 Hz, 2 H, α-CH2 to thiadiazole ring), 5.47 (s, 3 H, 3 arom. OH), 6.77 & 7.33 (s, 2 H, 2 benzene-H); MS (m/z (rel. int. in %), M.Wt. = 420.61): 420.85 (58.54) (M‏+), 388.61 (22.30), 372.62 (25.00), 210.15 (100.00), 126.15 (50.10), 86.00 (48.35); Elem. Anal. (%, for C23H36N2O3S): calculated (found): C: 65.68 (65.65), H: 8.63 (8.66), N: 6.66 (6.64).
            Synthesis (conventional and MW-assisted) and characterization of 5-Pentadecyl-1,3,4-thiadiazol-2-amine (2d): An excess amount of anhydrous POCl3 (5 mL) was gently added over a fresh ice-cooled mixture of 1 (0.01 mole, 2.5643 g) and thiosemicarbazide (0.01 mole, 0.9113 g), and the produced solution was carefully heated under conventional stirring reflux (i.e., up to 110 °C) for about 4 h (or under intermittent MW irradiation at 30-sec time intervals for 4 min at an 800-W power level). When the reaction was over after about 4 h, the reaction mixture was adequately concentrated, cooled to room temperature, and then gently and gradually poured onto freshly-prepared crushed ice with continuous stirring (alternatively, after rapid MW reaction completion, the resulted reaction mixture paste was gradually cooled to about -20 °C and after that it was properly lyophilized at -50 °C). The needed amounts of K2CO3 and/or KOH were appended to the reaction mixture with gentle gradual stirring until the reaction solution pH was adjusted to about 8 to take off the remaining excess of POCl3 and neutralize the acidic reaction medium (the same neutralization step was done with the lyophilized reaction mixture, from the MW procedure, but by using concentrated aqueous solutions of K2CO3 and KOH instead of pure powders). After the entire crude solid was adequately separated and completely precipitated (from either conventional/MW procedure), it was filtered, thoroughly washed with cold distilled water (3 times), well dried, and purified by recrystallization from benzene to afford the pure product 2d which was characterized as follows: Color & Appearance: white-to-buff solid masses or crystalline plates; Yield: 95.0% (conventional), 99.4% (MW); M.P.: 130 °C; IR (υ in cm-1): str. 3273 & str. 3169 (2 N-H, i.e., NH2), 2922 (C-H, aliph.), str. 1611 & str. 1540 (C=N), 1219 (C-N, arom.), 1071 (N-N), 663 (C-S); 1H NMR (CDCl3, δ in ppm): 0.82-0.90 (t, J = 8.1 Hz, 3 H, terminal CH3), 1.28-1.62 (m, 26 H, all other 13 CH2), 2.50-2.53 (t, J = 7.0 Hz, 2 H, α-CH2 to thiadiazole ring), 6.99 (s, 2 H, arom. NH2); MS (m/z (rel. int. in %), M.Wt. = 311.53): 311.24 (86.04) (M‏+), 296.20 (39.21), 268.30 (18.15), 212.33 (32.37), 101.02 (100.00), 86.07 (52.23); Elem. Anal. (%, for C17H33N3S): calculated (found): C: 65.54 (65.50), H: 10.68 (10.70), N: 13.49 (13.50).
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