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A simple, economical, and safe method for the synthesis of mesoionic 1,3-diaryltetrazolium derivatives bearing a para-substituted phenyl group at the 1- or 3-position via thiosemicarbazides was established. Such compounds were directly obtained from the corresponding para-substituted anilines instead of aryl isothiocyanates and arylhydrazines. The newly synthesized mesoionic compounds were successfully converted into the corresponding nitrosotetrazolium salts, which were utilized as catalysts for oxidation of an aliphatic alcohol and analyzed by cyclic voltammetry to determine the correlation between the catalytic efficiencies and redox potentials. The proposed method can be widely applied and is valuable for investigating the substituent effects in mesoionic and related compounds.
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          6): δ = 114.8 (d, J = 7.7 Hz, o of 1-Ph), 115.5 (d, J = 22.6 Hz, m of 1-Ph), 124.1 (o of 4-Ph), 124.8 (p of 4-Ph), 128.0 (m of 4-Ph), 139.2 (i of 4-Ph), 144.3 (i of 1-Ph), 157.7 (d, J = 235.0 Hz, p of 1-Ph), 182.0 (C=S). 19F NMR (280 MHz, acetone-d
          6): δ = 123.1. IR (KBr): 494, 512, 555, 594, 634, 693, 717, 750, 776, 822, 869, 930, 1083, 1109, 1153, 1212, 1278, 1448, 1502, 1551, 1598, 2945, 3042, 3087, 3152, 3301 cm−1. HRMS (ESI−-TOF): m/z [M − H]− calcd for C13H11FN3S: 260.0658; found: 260.0658.
Analogously to the preceding reactions, p-trifluoromethylaniline (162 mg, 1.00 mmol) was converted into 1e (180 mg, 0.578 mmol, 58%). Melting point: 204.4–205.2 °C Anal. Calcd for C14H12F3N3S: C, 54.01; H, 3.89; N, 13.50; S, 10.30. Found: C, 53.95; H, 3.90; N, 13.47; S, 10.28 (from acetone/Et2O). 1H NMR (300 MHz, CDCl3): δ = 6.16 (s, 1 H, NH), 7.01 (d, 2 H, J = 8.4 Hz), 7.26–7.27 (m, 1 H, p of 4-Ph), 7.39 (t, J = 7.8 Hz, 2 H, m of 4-Ph), 7.44 (s, 1 H, NH), 7.56–7.60 (m, 4 H), 8.77 (s, 1 H, NH). 13C NMR (125 MHz, acetone-d
          6): δ = 113.0, 121.6 (J = 32.1 Hz, p of 3-Ph), 124.5, 124.95 (J = 269 Hz, CF3), 125.03, 126.4 (J = 3.8 Hz, m of 3-Ph), 128.1, 139.2 (i of 4-Ph), 151.3 (i of 1-Ph), 182.2 (C=S). 19F NMR (280 MHz, acetone-d
          6): δ = 59.4. IR (KBr): 494, 611, 695, 724, 781, 832, 1067, 1118, 1160, 1211, 1248, 1282, 1333, 1504, 1543, 1598, 1619, 2945, 3163, 3299 cm−1. HRMS (ESI−-TOF): m/z [M − H]− calcd for C14H11F3N3S: 310.0626; found: 310.0623. 
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