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N-(3,5-dinitrobenzoylo)-2,6-dihydroxyaniline (1). A solution of 2-nitroresorcinol (2.0 g, 13 mmol) and Pd/C (0.4 g) in THF  (100 mL) was stirred under an atmosphere of hydrogen (balloon pressure) at room temperature for 12 h. The reaction mixture was freed from catalyst by filtration through Celite. To the resulting solution, triehtylamine (2.2 mL, 15 mmol, 1,2 equiv.) was added and the mixture was cooled to ca. 10 (C. Then 3,5-dinitrobenzoyl chloride (3.5 g, 15 mmol, 1.2 equiv.) was added dropwise, and the mixture was stirred for 4 h. After evaporation of the solvent in vacuo, the residue was suspend in DCM. The precipitate was collected by filtration and crystallization from toluene afforded 1 (3.2 g, 78 %) as yellow crystals: m. p. 170-173 (C; 1H NMR (200 MHz, DMSO-d6)  10.06 (bs, 1H, -NHCO-), 9.31 (bs, 2H, OH), 9.17 (s, 2H, (NO2)2Ph), 9.00 (s, 1H, (NO2)2Ph), 6.94 (t, 1H, J=8.0 Hz, resorcinol), 6.39 (d, 2H, J=8.0 Hz, resorcinol); 13C NMR (50 MHz, DMSO-d6) -NHCO-), 154.5 (-CH-OH), 137.5 ((NO2)2Ph), 128.0 ((NO2)2Ph), 127.8 (resorcinol), 120.7 (resorcinol), 106.7 ((NO2)Ph); HR ESI m/z calcd for C13H10N3O7 [M+H]+: 320.0519; found 320.0523.

3,5-dinitrobenzamide substituted ,-dimethylester (2). To the mixture of 1 (0.6 g, 1.88 mmol), Na2CO3 (1 g, 9.4 mmol, 5 equiv.) and KI (0.1 g) in dry acetonitrile, methyl bromoacetate (0.43 mL, 4.6 mmol, 2.5 equiv.) was added dropwise. The reaction mixture was stirred at 80 (C for 2 days under argon atmosphere. After the suspension cooled to room temperature, the insoluble inorganic salts were removed by filtration. The solvent was evaporated and the residue was then dissolved in DCM and passed through a short pad of neutral alumina. Crystallization from THF/hexane gave 2 (0.5 g, 58 %) as white crystals: m. p. 153-156 (C; 1H NMR (200 MHz, CDCl3)  9.34 (bs, 1H, -NHCO-), 9.23 (s, 2H, (NO2)2Ph), 9.18 (s, 1H, (NO2)2Ph), 7.22 (t, 1H, J=8.4 Hz, resorcinol), 6.68 (d, 2H, J=8.2 Hz, resorcinol), 4.74 (s, 4H, -OCH2-), 3.80 (s, 6H, -COOCH3); 13C NMR (50 MHz, CDCl3) -COOMe), 153.9 (resorcinol), 148.7 ((NO2)2Ph), 128.2 ((NO2)2Ph), 128.0 (resorcinol), 127.5 ((NO2)2Ph), 127.1 ((NO2)2Ph), 116.3 (resorcinol), 107.2 (resorcinol), 67.2 (-OCH2CO-), 52.8 (-OCH3); HR ESI m/z calcd for C19H17N3O11Na [M+Na]+: 486.0760; found 486.0749.

3,5-dinitrobenzamide substituted macrocyclic diamide(4). To the cooled (ca 5 (C) suspension of 3 (0.32 g, 0.7 mmol)  in dry methanol (80 mL), sodium (15 mg, 1 equiv.) and 2,2'-(ethylenedioxy)bis(ethylamine) (0.1 mL  1 equiv.) were added. The reaction mixture was stirred overnight at room temperature, then additional 15 mg of sodium was added. The reaction mixture was stirred for further 2 days. After evaporation of the solvent in vacuo, the residue was purified by chromatography (silica, CH2Cl2 / methanol, 98 : 2) to give macrocyclic compound 4 in a yield of 46% (0.37 g): m. p. 259-262 (C; 1H NMR (200 MHz, CDCl3) 10.67 (s, 1H, -NHCO(NO2)2Ph), 9.25 (s, 2H, (NO2)2Ph), 9.04 (bs, 1H, (NO2)2Ph), 7.73 (s, 2H, -NHCO-), 7.27 (t, 1H, J=8.6, resorcinol), 6.66 (d, 2H, J=8.8, resorcinol), 4.72 (dAB, 2H, J=5.4, -OCH2-CO), 4.64 (dAB, 2H, J=5.4, -OCH2-CO), 3.53-2.85 (m, 12H (-C2H4-O-CH2-)2); 13C NMR (50 MHz, CDCl3)  167.8 (-NHCO-), 161.5 (-NHCO(NO2)Ph), 153.3 (resorcinol), 148.3 ((NO2)2Ph), 136.4 ((NO2) 2Ph), 128.3 ((NO2)2Ph), 128.1 (resorcinol), 121.3 (resorcinol), 113.8 ((NO2)2Ph), 105.1 (resorcinol), 69.9 (aliphatic H), 68,8 (aliphatic H), 66.9 (-OCH2CO-), 39.5 (aliphatic H); HR ESI m/z calcd for C23H25N5O11Na [M+Na]+: 570.1443; found 570.1459.

Sample binding curves

Receptor 4 with fluoride ion (DMSO-d6); analysis of (NO2)2Ph-4H




Receptor 4 with acetate ion (DMSO-d6); analysis of -CH2CONHCH2-




Receptor 4 with dihydrogenphosphate ion (DMSO-d6); analysis of -CH2CONHCH2-




Receptor 4 with acetate ion (CD3CN); analysis of -CH2CONHCH2-




Receptor 4 with dihydrogenphosphate ion (CD3CN); analysis of -CH2CONHCH2-
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