
1. SYNTHESIS AND CHARACTERIZATION
1.1. Overview of compounds
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Chart S1. Overview of tambjamine derivatives included in this study.

1.2. Experimental procedures
General. NMR spectra were recorded on Varian Mercury-300 MHz and Varian Unity-400 MHz spectrometers. Chemical shifts (δ) are reported in parts per million (ppm) and calibrated to the residual solvent peak in CDCl3 and DMSO-d6. High resolution mass spectra (HRMS) were recorded on a MicromassAutospec S-2 spectrometer using EI at 70 eV. Commercial reagents were used as provided by the supplier. 4-methoxy-1H,1'H-[2,2'-bipyrrole]-5-carbaldehyde and 4-(benzyloxy)-1H,1'H-[2,2'-bipyrrole]-5-carbaldehyde[footnoteRef:1] were prepared as described in the bibliography. Compounds 5, 9, 34, 35, 37, 38[footnoteRef:2] and  20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 39, 40, 42[footnoteRef:3] were previously reported by us. [1:  a) K. Dairi, S. Tripathy, G. Attardo and J.–F. Lavallee, Tetrahedron Lett., 2006, 47, 2605–2606; b) P. Iglesias Hernández, D. Moreno, A. Araujo Javier, T. Torroba, R. Pérez-Tomás, R. Quesada, Chem. Commun., 2012, 48, 1556-1558]  [2:  E. Hernando, V. Soto-Cerrato, S. Cortés-Arroyo, R. Pérez-Tomás and R. Quesada, Org. Biomol. Chem., 2014, 12, 1771–1778]  [3:  V. Saggiomo, S. Otto, I. Marques, V. Félix, T. Torroba and R. Quesada, Chem. Commun., 2012, 48, 5274–5276 ] 


Compounds 1–43 were synthesized using modifications of the previously reported method.[footnoteRef:4] 4-methoxy-1H,1'H-[2,2'-bipyrrole]-5-carbaldehyde (190 mg, 1 mmol) or 4-(benzyloxy)-1H,1'H-[2,2'-bipyrrole]-5-carbaldehyde (266 mg, 1 mmol) and the corresponding amine (1.6–8 mmol, 1.6–8 mmol equivalents) were dissolved in 10 ml chloroform (or 1,2-dichloroethane; compounds 11, 13, 14, 15, 16, 17, 18, 30, 31 and 32), 40 µL of acetic acid were added. The mixture was stirred at 60 ºC until TLC showed disappearance of the staring material. The reaction mixture was diluted with 40 mL of dichloromethane and washed with HCl 1M (3  25 mL). The organic fraction was dried over Na2SO4 and the solvent evaporated to yield 1–43 as yellow–orange solids in good to excellent yields. [4:  D. M. Pinkerton, M. G. Banwell and A. C. Willis, Org. Lett., 2007, 9, 5127–5130] 


4'-methoxy-5'-((p-tolylamino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (1). Yield: 100%; 1H NMR (300 MHz, CDCl3): δ = 13.86 (s, 1H), 11.17 (d, J = 14.5 Hz, 1H), 10.67 (s, 1H), 7.75 (d, J = 14.7 Hz, 1H), 7.31–7.10 (m, 5H), 6.80 (s, 1H), 6.30 (d, J = 3.7 Hz, 1H), 5.98 (d, J = 2.1 Hz, 1H), 3.96 (s, 3H, OCH3), 2.33 (s, 3H); 13C NMR (75 MHz, CDCl3): δ = 165.09 (C), 144.12 (C), 136.18 (C), 136.04 (C), 130.53 (2CH), 130.31 (CH), 125.34 (CH), 122.64 (C), 117.19 (2CH), 114.77 (CH), 113.29 (C), 111.39 (CH), 92.01 (CH), 58.85 (OCH3), 21.09 (CH3); HRMS (EI) m/z [M]+ calcd for [C17H17N3O] 279.1372; found: 279.1376.

5'-(((4-ethylphenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (2). Yield: 95%; 1H NMR (300 MHz, CDCl3): δ = 13.90 (s, 1H), 11.20 (d, J = 14.3 Hz, 1H), 10.69 (s, 1H), 7.76 (d, J = 14.7 Hz, 1H), 7.41–7.10 (m, 5H), 6.81 (s, 1H), 6.32 (s, 1H), 5.99 (s, 1H), 3.97 (s, 3H, OCH3), 2.64 (app q, 2H), 1.22 (t, J = 7.6 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ = 165.07 (C), 144.05 (C), 142.38 (C), 136.32 (C), 130.29 (CH), 129.31 (2CH), 125.21 (CH), 122.63 (C), 117.26 (2CH), 114.73 (CH), 113.26 (C), 111.35 (CH), 92.04 (CH), 58.84 (OCH3), 28.42 (CH2), 15.62 (CH3); HRMS (EI) m/z [M]+ calcd for [C18H19N3O] 293.1528; found: 293.1521.

4'-methoxy-5'-(((4-propylphenyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (3). Yield: 92%; 1H NMR (300 MHz, CDCl3): δ = 13.55 (s, 1H), 11.08 (d, J = 14.6 Hz, 1H), 10.61 (s, 1H), 7.62 (d, J = 14.7 Hz, 1H), 7.26–7.06 (m, 4H), 7.01 (d, J = 1.2 Hz, 1H), 6.75 (s, 1H), 6.21 (d, J = 3.7 Hz, 1H), 5.95 (d, J = 2.1 Hz, 1H), 3.86 (s, 3H, OCH3), 2.50 (t, J = 7.1 Hz, 2H), 1.65–1.49 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ = 164.97 (C), 143.87 (C), 140.65 (C), 136.20 (C), 130.05 (CH), 129.75 (2CH), 124.93 (CH), 122.51 (C), 117.00 (2CH), 114.62 (CH), 113.08 (C), 111.24 (CH), 92.06 (CH), 58.78 (OCH3), 37.41 (CH2), 24.49 (CH2), 13.75 (CH3); HRMS (EI) m/z [M]+ calcd for [C19H21N3O] 307.1685; found: 307.1690.

5'-(((4-butylphenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (4). Yield: 97%; 1H NMR (300 MHz, CDCl3): δ = 13.59 (s, 1H), 11.08 (d, J = 14.6 Hz, 1H), 10.62 (s, 1H), 7.64 (d, J = 14.7 Hz, 1H), 7.26–7.09 (m, 4H), 7.06–7.01 (m, 1H), 6.83–6.71 (m, 1H), 6.23 (d, J = 3.8 Hz, 1H), 5.95 (d, J = 2.2 Hz, 1H), 3.88 (s, 3H, OCH3), 2.54 (t, J = 7.8 Hz, 2H), 1.61–1.46 (m, 2H), 1.37–1.24 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ = 164.99 (C), 143.90 (C), 140.93 (C), 136.18 (C), 130.10 (CH), 129.73 (2CH), 125.01 (CH), 122.53 (C), 117.06 (2CH), 114.65 (CH), 113.10 (C), 111.26 (CH), 92.06 (CH), 58.79 (OCH3), 35.09 (CH2), 33.57 (CH2), 22.33 (CH2), 13.98 (CH3); HRMS (EI) m/z [M]+ calcd for [C20H23N3O] 321.1841; found: 321.1841.

4'-methoxy-5'-(((4-pentylphenyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (6).
Yield: 100%; 1H NMR (300 MHz, CDCl3): δ = 13.58 (s, 1H), 11.08 (d, J = 14.6 Hz, 1H), 10.62 (s, 1H), 7.62 (d, J = 14.6 Hz, 1H), 7.26–7.05 (m, 4H), 7.01 (s, 1H), 6.75 (s, 1H), 6.21 (d, J = 1.6 Hz, 1H), 5.94 (s, 1H), 3.86 (s, 3H, OCH3), 2.51 (t, J = 7.7 Hz, 2H), 1.62–1.47 (m, 2H), 1.30–1.20 (m, 4H), 0.86 (t, J = 6.5 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ = 164.96 (C), 143.86 (C), 140.91 (C), 136.17 (C), 130.06 (CH), 129.68 (2CH), 124.90 (CH), 122.53 (C), 117.01 (2CH), 114.59 (CH), 113.08 (C), 111.24 (CH), 92.05 (CH), 58.77 (OCH3), 35.33 (CH2), 31.43 (CH2), 31.07 (CH2), 22.52 (CH2), 14.06 (CH3); HRMS (EI) m/z [M]+ calcd for [C21H25N3O] 335.1998; found: 335.1981.

5'-(((4-decylphenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (7). Yield: 95%; 1H NMR (400 MHz, CDCl3): δ = 13.90 (s, 1H), 11.20 (d, J = 14.5 Hz, 1H), 10.68 (s, 1H), 7.75 (d, J = 14.6 Hz, 1H), 7.32–7.16 (m, 4H), 7.12 (s, 1H), 6.81 (s, 1H), 6.31 (d, J = 3.6 Hz, 1H), 5.99 (d, J = 2.1 Hz, 1H), 3.97 (s, 3H, OCH3), 2.58 (t, J = 5.7 Hz, 2H), 1.64–1.52 (m, 4H), 1.30–1.24 (m, 12H), 0.87 (t, J = 6.7 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ = 165.03 (C), 143.98 (C), 141.09 (C), 136.25 (C), 130.23 (CH), 129.81 (2CH), 125.14 (CH), 122.61 (C), 117.15 (2CH), 114.69 (CH), 113.21 (C), 111.32 (CH), 92.03 (CH), 58.82 (OCH3), 35.47 (CH2), 31.99 (CH2), 31.51 (CH2), 29.70 (2CH2), 29.57 (CH2), 29.42 (CH2), 29.33 (CH2), 22.78 (CH2), 14.23 (CH3); HRMS (EI) m/z [M]+ calcd for [C26H35N3O] 405.2780; found: 405.2776.

5'-(((4-hydroxyphenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (8). Yield: 38%; 1H NMR (300 MHz, DMSO-d6): δ = 13.09 (s, 1H), 12.52 (d, J = 14.1 Hz, 1H), 11.96 (s, 1H), 9.74 (s, 1H), 8.17 (d, J = 13.9 Hz, 1H), 7.46 (d, J = 8.4 Hz, 2H), 7.19 (s, 2H, OH), 6.83 (d, J = 8.4 Hz, 2H), 6.56 (s, 1H), 6.31 (s, 1H), 3.98 (s, 3H, OCH3); 13C NMR (75 MHz, DMSO-d6): δ = 164.36 (C), 155.85 (C), 142.16 (C), 132.53 (CH), 130.45 (C), 124.39 (CH), 122.24 (C), 119.09 (2CH), 116.20 (2CH), 111.95 (CH), 111.89 (C), 110.81 (CH), 92.19 (CH), 58.75 (OCH3); HRMS (EI) m/z [M]+ calcd for [C16H15N3O2] 281.1164; found: 281.1166.



5'-(((4-ethoxyphenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride
(10). Yield: 92%; 1H NMR (300 MHz, CDCl3): δ = 13.75 (s, 1H), 11.23 (d, J = 14.7 Hz, 1H), 10.61 (s, 1H), 7.69 (d, J = 14.8 Hz, 1H), 7.31 (d, J = 9.0 Hz, 2H), 7.13–7.07 (m, 1H), 6.88 (d, J = 9.0 Hz, 2H), 6.82–6.75 (m, 1H), 6.38–6.22 (m, 1H), 5.97 (d, J = 2.2 Hz, 1H), 4.01 (q, J = 7.0 Hz, 2H), 3.95 (s, 3H, OCH3), 1.40 (t, J = 7.0 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ = 164.75 (C), 157.40 (C), 143.54 (C), 131.83 (C), 130.59 (CH), 125.04 (CH), 122.71 (C), 118.73 (2CH), 115.71 (2CH), 114.40 (CH), 112.99 (C), 111.29 (CH), 91.91 (CH), 63.98 (CH2), 58.79 (OCH3), 14.88 (CH3); HRMS (EI) m/z [M]+ calcd for [C18H19N3O2] 309.1477; found: 309.1483.

4'-methoxy-5'-(((4-(trifluoromethoxy)phenyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (11). Yield: 95%; 1H NMR (300 MHz, CDCl3): δ = 13.68 (s, 1H), 11.18 (d, J = 14.1 Hz, 1H), 10.64 (s, 1H), 7.66 (d, J = 14.3 Hz, 1H), 7.36 (d, J = 8.8 Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H), 7.10 (s, 1H), 6.82 (s, 1H), 6.29 (s, 1H), 5.94 (s, 1H), 3.89 (s, 3H, OCH3); 13C NMR (75 MHz, CDCl3): δ = 165.71 (C), 146.51 (q, J = 1.7 Hz, C), 145.27 (C), 137.32(C), 129.65 (CH), 125.97 (CH), 122.70 (2CH), 122.43 (C), 120.5 (q, J = 256.0 Hz, CF3) 118.30 (2CH), 115.69 (CH), 114.06 (C), 111.72 (CH), 92.34 (CH), 58.94 (OCH3); HRMS (EI) m/z [M]+ calcd for [C17H14F3N3O2] 349.1038; found: 349.1039.

4'-methoxy-5'-(((4-(methylthio)phenyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (12). Yield: 87%; 1H NMR (300 MHz, DMSO-d6): δ = 13.16 (s, 1H), 12.52 (d, J = 14.1 Hz, 1H), 12.06 (s, 1H), 8.27 (d, J = 14.2 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 7.25 (s, 2H), 6.60 (s, 1H), 6.35 (s, 1H), 4.01 (s, 3H, OCH3), 2.50 (s, 3H); 13C NMR (75 MHz, DMSO-d6): δ = 165.21 (C), 143.58 (C), 135.94 (C), 135.40 (C), 131.90 (CH), 127.29 (2CH), 125.10 (CH), 122.15 (2C), 118.02 (2CH), 112.79 (CH), 111.14 (CH), 92.54 (CH), 58.92 (OCH3), 15.06 (CH3); HRMS (EI) m/z [M]+ calcd for [C17H17N3OS] 311.1092; found: 311.1098.

5'-(((4-fluorophenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (13). Yield: 82%; 1H NMR (300 MHz, DMSO-d6): δ = 13.19 (s, 1H), 12.58 (d, J = 14.1 Hz, 1H), 12.05 (s, 1H), 8.25 (d, J = 14.0 Hz, 1H), 7.72–7.59 (m, 2H), 7.38–7.16 (m, 4H), 6.59 (s, 1H), 6.34 (s, 1H), 4.00 (s, 3H, OCH3); 13C NMR (75 MHz, DMSO-d6): δ = 165.53 (C), 159.78 (C, d, J = 241.5 Hz ), 143.87 (C), 135.30 (C, d, J = 2.3 Hz), 132.58 (CH), 125.21 (CH), 122.12 (C), 119.35 (2CH, d, J = 8.3 Hz), 116.60 (2CH, d, J = 23.1 Hz), 112.92 (CH), 111.83 (C), 111.20 (CH), 92.61 (CH), 58.99 (OCH3); HRMS (EI) m/z [M]+ calcd for [C16H14FN3O] 283.1121; found: 283.1130.

5'-(((4-chlorophenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (14). Yield: 74%; 1H NMR (300 MHz, DMSO-d6): δ = 13.21 (s, 1H), 12.55 (d, J = 13.8 Hz, 1H), 12.08 (s, 1H), 8.25 (d, J = 13.5 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.48 (d, J = 8.8 Hz, 2H), 7.26 (s, 2H), 6.59 (s, 1H), 6.35 (s, 1H), 4.00 (s, 3H, OCH3); 13C NMR (75 MHz, DMSO-d6): δ = 165.66 (C), 144.33 (C), 137.72 (C), 131.85 (CH), 129.58 (2CH), 129.32 (C), 125.41 (CH), 122.03 (C), 118.95 (2CH), 113.18 (CH, C), 111.22 (CH), 92.66 (CH), 58.94 (OCH3); HRMS (EI) m/z [M]+ calcd for [C16H14ClN3O] 299.0825; found: 299.0828.

5'-(((4-bromophenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (15). Yield: 95%; 1H NMR (300 MHz, DMSO-d6): δ = 13.06 (s, 1H), 12.37 (d, J = 12.1 Hz, 1H), 12.07 (s, 1H), 8.18 (d, J = 8.9 Hz, 1H), 7.62–7.48 (m, 4H), 7.23 (s, 2H), 6.56 (s, 1H), 6.34 (s, 1H), 3.97 (s, 3H, OCH3); 13C NMR (75 MHz, DMSO-d6): δ = 165.84 (C), 144.55 (C), 138.19 (C), 132.58 (2CH), 131.65 (CH), 125.58 (CH), 122.11 (C), 119.33 (2CH), 117.59 (C), 113.34 (CH, C), 111.39 (CH), 92.80 (CH), 59.09 (OCH3); HRMS (EI) m/z [M]+ calcd for [C16H14BrN3O] 343.0320; found: 343.0328.

5'-(((4-iodophenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (16). Yield: 72%; 1H NMR (300 MHz, DMSO-d6): δ = 13.19 (s, 1H), 12.47 (d, J = 14.1 Hz, 1H), 12.08 (s, 1H), 8.24 (d, J = 13.8 Hz, 1H), 7.76 (d, J = 8.7 Hz, 2H), 7.43 (d, J = 8.7 Hz, 2H), 7.26 (s, 2H), 6.59 (s, 1H), 6.35-6.33 (m, 1H), 4.00 (s, 3H, OCH3); 13C NMR (75 MHz, DMSO-d6): δ = 165.70 (C), 144.42 (C), 138.56 (C), 138.28 (2CH), 131.52 (CH), 125.49 (CH), 122.04 (C), 119.43 (2CH), 113.25 (CH, C), 111.27 (CH), 92.69 (CH), 89.79 (C), 58.97 (OCH3); HRMS (EI) m/z [M]+ calcd for [C16H14IN3O] 391.0182; found: 391.0179.

5'-(((4-cyanophenyl)amino)methylene)-4'-methoxy-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (17). Yield: 100%; 1H NMR (300 MHz, CDCl3): δ = 13.99 (s, 1H), 11.34 (d, J = 13.7 Hz, 1H), 10.72 (s, 1H), 7.71 (d, J = 13.9 Hz, 1H), 7.65 (d, J = 8.7 Hz, 2H),  7.46 (d, J = 8.8 Hz, 2H), 7.24–7.18 (m, 1H), 6.96–6.89 (m, 1H), 6.43–6.32 (m, 1H), 6.03 (d, J = 2.0 Hz, 1H), 4.02 (s, 3H; OCH3); 1H NMR (300 MHz, DMSO-d6): δ = 13.28 (s, 1H), 12.56 (d, J = 13.7 Hz, 1H), 12.19 (s, 1H), 8.32 (d, J = 0.6 Hz, 1H), 7.89 (d, J = 8.5 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H), 7.34 (s, 2H), 6.64 (s, 1H), 6.39 (s, 1H), 4.03 (s, 3H; OCH3); 13C NMR (75 MHz, DMSO-d6): δ = 166.52 (C), 145.92 (C), 142.69 (C), 133.97 (2CH), 130.70 (CH), 126.39 (CH), 121.86 (C), 118.77 (C), 117.58 (2CH), 114.47 (C), 114.20 (CH), 111.65 (CH), 106.61 (C), 93.09 (CH), 59.13 (OCH3); HRMS (EI) m/z [M]+ calcd for [C17H14N4O] 290.1168; found: 290.1165.

4'-methoxy-5'-(((4-(methylsulfonyl)phenyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (18). Yield: 66%; 1H NMR (300 MHz, DMSO-d6): δ = 13.32 (s, 1H), 12.60 (d, J = 13.7 Hz, 1H), 12.20 (s, 1H), 8.34 (d, J = 13.6 Hz, 1H), 7.95 (d, J = 8.6 Hz, 2H), 7.82 (d, J = 8.6 Hz, 2H), 7.33 (s, 2H), 6.65 (s, 1H), 6.39 (s, 1H), 4.04 (s, 3H, OCH3), 3.23 (s, 3H); 13C NMR (75 MHz, DMSO-d6): δ = 166.49 (C), 145.80 (C), 143.04 (C), 136.37 (C), 130.89 (CH), 128.95 (2CH), 126.31 (CH), 121.89 (C), 117.35 (2CH), 114.34 (CH), 114.13 (C), 111.64 (CH), 93.08 (CH), 59.14 (OCH3), 43.70 (CH3); HRMS (EI) m/z [M]+ calcd for [C17H17N3O3S] 343.0991; found: 343.0986.

1-(4'-methoxy-1H,5'H-[2,2'-bipyrrol]-5'-ylidene)-N-(pyridin-2-ylmethyl)methanamine (19). Yield: 19%; 1H NMR (300 MHz, CDCl3): δ = 13.70 (s, 1H), 10.67 (s, 1H), 9.83 (s, 1H), 8.57 (d, J = 4.8 Hz, 1H), 7.73 (td, J = 7.9, 1.5 Hz, 1H), 7.58–7.45 (m, 2H), 7.30–7.20 (m, 1H), 7.06 (s, 1H), 6.80–6.71 (m, 1H), 6.31–6.24 (m, 1H), 5.95 (s, 1H), 4.73 (s, 2H), 3.92 (s, 3H, OCH3). 13C NMR (75 MHz, CDCl3): δ = 164.63 (C), 155.37 (C), 149.91 (CH), 143.34 (C), 140.75 (CH), 137.61 (CH), 124.63 (CH), 123.41 (CH), 122.71 (C), 122.51 (CH), 113.86 (CH), 111.79 (C), 111.04 (CH), 91.46 (CH), 58.66 (OCH3), 55.19 (CH2). HRMS (EI) m/z [M]+ calcd for [C16H16N4O4] 280.1324; found: 280.1325.

4'-methoxy-5'-(((3-methoxypropyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (33). Yield: 88%; 1H NMR (300 MHz, CDCl3): δ = 13.63 (s, 1H), 10.61 (s, 1H), 9.40 (s, 1H), 7.35 (d, J = 14.4 Hz, 1H), 7.05 (td, J = 2.7, 1.4 Hz, 1H), 6.76–6.71 (m, 1H), 6.31–6.25 (m, 1H), 5.94 (d, J = 1.9 Hz, 1H), 3.92 (s, 3H, OCH3), 3.61 (app q, 2H), 3.50 (t, J = 5.7 Hz, 2H), 3.35 (s, 3H, OCH3), 1.99 (app quin, 2H). 13C NMR (75 MHz, CDCl3): δ = 164.00 (C), 142.51 (C), 140.79 (CH), 124.23 (CH), 122.77 (C), 113.32 (CH), 110.97 (C), 110.87 (CH), 91.24 (CH), 68.50 (CH2), 58.83 (OCH3), 58.60 (OCH3), 47.77 (CH2), 30.13 (CH2). HRMS (EI) m/z [M]+ calcd for [C14H19N3O2] 261.1417; found: 261.1475.

4'-(benzyloxy)-5'-(((4-pentylphenyl)amino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (36). Yield: 95%; 1H NMR (300 MHz, CDCl3): δ = 13.90 (s, 1H), 11.26 (d, J = 14.7 Hz, 1H), 10.70 (s, 1H), 7.76 (d, J = 14.4 Hz, 1H), 7.53–7.35 (m, 5H), 7.33–7.12 (m, 4H), 7.09 (s, 1H), 6.79 (s, 1H), 6.29 (s, 1H), 6.06 (s, 1H), 5.19 (s, 2H), 2.57 (t, J = 7.6 Hz, 2H), 1.58 (app quin, 2H), 1.36–1.24 (m, 4H), 0.89 (t, J = 6.6 Hz, 3H). 13C NMR (75 MHz, CDCl3): δ = 163.90 (C), 144.04 (C), 141.26 (C), 136.34 (C), 134.91 (C), 130.64 (CH), 129.87 (2CH), 129.08 (CH), 129.00 (2CH), 128.22 (2CH), 125.29 (CH), 122.67 (C), 117.40 (2CH), 114.75 (CH), 113.57 (C), 111.35 (CH), 92.98 (CH), 73.84 (CH2), 35.47 (CH2), 31.50 (CH2), 31.17 (CH2), 22.62 (CH2), 14.14 (CH3). HRMS (EI) m/z [M]+ calcd for [C27H29N3O] 411.2311; found: 411.2310.

4'-(benzyloxy)-5'-((nonylamino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (41). Yield: 74%; 1H NMR (300 MHz, CDCl3): δ = 13.44 (s, 1H), 10.48 (s, 1H), 9.37 (d, J = 14.9 Hz, 1H), 7.37–7.08 (m, 6H), 6.85 (s, 1H), 6.60 (s, 1H), 6.14–6.07 (m, 1H), 5.89 (d, J = 2.0 Hz, 1H), 4.96 (s, 2H), 3.28 (app q, 2H), 1.58 (app quin, 2H), 1.28–1.03 (m, 12H), 0.72 (t, J = 6.6 Hz, 3H). 13C NMR (75 MHz, CDCl3): δ = 162.55 (C), 142.11 (C), 140.55 (CH), 135.05 (C), 128.85 (CH), 128.82 (2CH), 128.02 (2CH), 123.96 (CH), 122.72 (C), 113.11 (CH), 111.01 (C), 110.74 (CH), 92.10 (CH), 73.43 (CH2), 51.04 (CH2), 31.82 (CH2), 30.31 (CH2), 29.40 (CH2), 29.23 (CH2), 29.12 (CH2), 26.53 (CH2), 22.66 (CH2), 14.13 (CH3). HRMS (EI) m/z [M]+ calcd for [C25H33N3O] 391.2624; found: 391.2530.

4'-(benzyloxy)-5'-((undecylamino)methylene)-1H,5'H-[2,2'-bipyrrol]-1'-ium chloride (43). Yield: 59%; 1H NMR (300 MHz, CDCl3): δ = 13.61 (s, 1H), 10.62 (s, 1H), 9.51 (d, J = 14.7 Hz, 1H), 7.43–7.31 (m, 6H), 7.01 (s, 1H), 6.72 (s, 1H), 6.29–6.21 (m, 1H), 6.01 (d, J = 1.9 Hz, 1H), 5.11 (s, 2H), 3.43 (app q, 2H), 1.72 (app quin, 2H), 1.41–1.17 (m, 18H), 0.86 (t, J = 6.6 Hz, 3H). 13C NMR (75 MHz, CDCl3): δ = 162.60 (C), 142.21 (C), 140.59 (CH), 135.09 (C), 128.93 (CH), 128.89 (2CH), 128.07 (2CH), 124.10 (CH), 122.76 (C), 113.18 (CH), 111.07 (C), 110.79 (CH), 92.11 (CH), 73.49 (CH2), 51.12 (CH2), 31.98 (CH2), 30.38 (CH2), 29.68 (2CH2), 29.64 (CH2), 29.51 (CH2), 29.41 (CH2), 29.19 (CH2), 26.60 (CH2), 22.76 (CH2), 14.20 (CH3). HRMS (EI) m/z [M]+ calcd for [C28H39N3O] 433.3093; found: 433.3112.






1.3. Characterization data

[image: ]
Figure S1. 1H NMR (CDCl3) of compound 1. HCl.

[image: ]
Figure S2. 13C NMR (CDCl3) of compound 1. HCl.
[image: ]
Figure S3. DEPT 13C NMR (CDCl3) of compound 1. HCl.

[image: ]Figure S4. HRMS (EI) of compound 1. 

[image: ] Figure S5. 1H NMR (CDCl3) of compound 2. HCl.

[image: ]Figure S6. 13C NMR (CDCl3) of compound 2. HCl.
[image: ]Figure S7. DEPT 13C NMR (CDCl3) of compound 2. HCl.

[image: ]Figure S8. HRMS (EI) of compound 2. 

[image: ]
Figure S9. 1H NMR (CDCl3) of compound 3. HCl.

[image: ] Figure S10. 13C NMR (CDCl3) of compound 3. HCl.
[image: ] Figure S11. DEPT 13C NMR (CDCl3) of compound 3. HCl.

[image: ]Figure S12. HRMS (EI) of compound 3. 

[image: ]
Figure S13. 1H NMR (CDCl3) of compound 4. HCl.

[image: ] Figure S14. 13C NMR (CDCl3) of compound 4. HCl.

[image: ] Figure S15. DEPT 13C NMR (CDCl3) of compound 4. HCl.

[image: ]Figure S16. HRMS (EI) of compound 4. 

[image: ]
Figure S17. 1H NMR (CDCl3) of compound 6. HCl.

[image: ]
Figure S18. 13C NMR (CDCl3) of compound 6. HCl.
[image: ]
Figure S19. DEPT 13C NMR (CDCl3) of compound 6. HCl.

[image: ]Figure S20. HRMS (EI) of compound 6.
[image: ]Figure S21. 1H NMR (CDCl3) of compound 7. HCl.

[image: ] Figure S22. 13C NMR (CDCl3) of compound 7. HCl.

[image: ] Figure S23. DEPT 13C NMR (CDCl3) of compound 7. HCl.

[image: ]
Figure S24. HRMS (EI) of compound 7. 

[image: ] Figure S25. 1H NMR (DMSO-d6) of compound 8. HCl.

[image: ]Figure S26. 13C NMR (DMSO-d6) of compound 8. HCl.
[image: ]Figure S27. DEPT 13C NMR (DMSO-d6) of compound 8. HCl.


[image: ]Figure S28. HRMS (EI) of compound 8. 

[image: ]
Figure S29. 1H NMR (CDCl3) of compound 10. HCl.

[image: ]Figure S30. 13C NMR (CDCl3) of compound 10. HCl.

[image: ]Figure S31. HRMS (EI) of compound 10. 

[image: ]
Figure S32. 1H NMR (CDCl3) of compound 11. HCl.
[image: ]
Figure S33. 13C NMR (CDCl3) of compound 11. HCl.

[image: ]Figure S34. DEPT 13C NMR (CDCl3) of compound 11. HCl.
[image: ]
Figure S35. HRMS (EI) of compound 11. 

[image: ]
Figure S36. 1H NMR (DMSO-d6) of compound 12. HCl.

[image: ] Figure S37. 13C NMR (DMSO-d6) of compound 12. HCl.

[image: ]
Figure S38. DEPT 13C NMR (DMSO-d6) of compound 12. HCl.

[image: ]Figure S39. HRMS (EI) of compound 12. 

[image: ]
Figure S40. 1H NMR (DMSO-d6) of compound 13. HCl.

[image: ]Figure S41. 13C NMR (DMSO-d6) of compound 13. HCl.

[image: ]
Figure S42. DEPT 13C NMR (DMSO-d6) of compound 13. HCl.

[image: ]Figure S43. HRMS (EI) of compound 13. 

[image: ]Figure S44. 1H NMR (DMSO-d6) of compound 14. HCl.

[image: ]Figure S43. 13C NMR (DMSO-d6) of compound 14. HCl.

[image: ]Figure S45. DEPT 13C NMR (DMSO-d6) of compound 14. HCl.
[image: ]Figure S46. HRMS (EI) of compound 14. 

[image: ]Figure S47. 1H NMR (DMSO-d6) of compound 15. HCl.

[image: ]Figure S48. 13C NMR (DMSO-d6) of compound 15. HCl.

[image: ]Figure S49. HRMS (EI) of compound 15. 

[image: ]Figure S50. 1H NMR (DMSO-d6) of compound 16. HCl.

[image: ]Figure S51. 13C NMR (DMSO-d6) of compound 16. HCl.

[image: ]Figure S52. HRMS (EI) of compound 16. 

[image: ] Figure S53. 1H NMR (CDCl3) of compound 17. HCl.
[image: ] Figure S54. 1H NMR (DMSO-d6) of compound 17. HCl.

[image: ] Figure S55. 13C NMR (DMSO-d6) of compound 17. HCl.
[image: ]Figure S56. HRMS (EI) of compound 17. 

[image: ]Figure S57. 1H NMR (DMSO-d6) of compound 18. HCl.

[image: ]Figure S58. 13C NMR (DMSO-d6) of compound 18. HCl.

[image: ]Figure S59. HRMS (EI) of compound 18. 

[image: ]
Figure S60. 1H NMR (CDCl3) of compound 19. HCl.

[image: ]
Figure S61. 13C NMR (CDCl3) of compound 19. HCl.
[image: ]
Figure S62. DEPT 13C NMR (CDCl3) of compound 19. HCl.

[image: ]
Figure S63. HRMS (EI) of compound 19. 

[image: ]
Figure S64. 1H NMR (CDCl3) of compound 33. HCl.

[image: ]
Figure S65. 13C NMR (CDCl3) of compound 33. HCl.
[image: ]
Figure S66. HRMS (EI) of compound 33. 

[image: ]
Figure S67. 1H NMR (CDCl3) of compound 36. HCl.

[image: ]
Figure S68. 13C NMR (CDCl3) of compound 36. HCl.

[image: ]
Figure S69. DEPT 13C NMR (CDCl3) of compound 36. HCl.
[image: ]
Figure S70. HRMS (EI) of compound 36. 

[image: ]
Figure S71. 1H NMR (CDCl3) of compound 41. HCl.

[image: ]
Figure S72. 13C NMR (CDCl3) of compound 41. HCl.
[image: ]
Figure S73. DEPT 13C NMR (CDCl3) of compound 41. HCl.

[image: ]
Figure S74. HRMS (EI) of compound 41.

[image: ]
Figure S75. 1H NMR (CDCl3) of compound 43. HCl.

[image: ]
Figure S76. 13 CNMR (CDCl3) of compound 43. HCl.

[image: ]
Figure S77. DEPT 13 CNMR (CDCl3) of compound 43. HCl.
[image: ]
Figure S78. HRMS (EI) of compound 43.

[bookmark: _GoBack]
image3.png
01—

sres—

beon
aris
esie/

e

e
ez
e
e

bezai—
besa—

1eon
g

brsery,
arser”

-

arssi—

& 75 & 55 45 3/ 25

o5
ppm

110

125

140

155




image4.png
iz—

sres—

e

et
e
EAN

vesar

1ary
es0”

155 145 135 125 115 105 95 8 75 6 S5 45 3@ 25
ppm

65




image5.png
IE-AR Universidad de Burgos - PCT 08-Hov-2012
3403 358 € 45500) e
P i
| Vand
% —
i agess
o 07T oo
i
agon
20 ey
ssn i s yragess| TS 2018
0558\ T i, It s [0 a0
casem, 3 2150 Tl
ﬂ! mome0 Sl H!n s A T 1 L e

& e

F T R

[ T )

T H

[ )




image6.png
s -
W —

a2
s
I

s

[
o2

i -

cHal
55

JUA

ae

Fove

=0
Foot
=0
Fes

=0

Fert

a5 25 15

45

125 115 105 95 85 75 65
ppm

135




image7.png
s

e

s

bear,
oS
esie/

oz

s
e
eoe”
sz

evea—
125

N
ezoa

s

seer
e

ws—

160 150 140 130 120 110 100 %0 8 70 60 S0 40 W 20
ppm

170




image8.png
s

e

bas

oz

serr—
popTI
A

resa—
aa
o0

160 150 140 130 120 110 100 90 80 70 60 SO 40 @ 20
ppm

170




image9.png
IE-AR Universidad de Burgos - PCT 08-Hov-2012
R34 (3999 Cm(6655000) e
P o
HN
« NH N
| )~
?
e
P
B0
s
gers
0w a2
200
B S o I O
o N O o Wi | YO
PG | T O 1 T N T v’ GG WO | I L e
L S I R g R i A it i A





image10.png
?
1Y
1/
a1y
]
17

w2

ey
es2/

5

sore,
o

sse—

s

Ferz

sz

Tz

e
a0

S0t
ot
Fose

Eat

Fior

Fior

Fort

130 120 110 100 80 80 70 60 SO 40 30 20 10
ppm

40




image11.png
seer—

e

i

sess—

vea
s
e

vz

e
arerT
o
-

52—
e
seear,

Sreer

ser
SywT~
AN

o

10 140 13 120 10 100 91 8 70 60 S0 40 30 20
ppm

160




image12.png
SEE

e

e

cess—

vz

w2
i
e

2w —
pre
evoer

160 150 140 13 120 110 100 91 8 70 60 SO0 40 30 20
ppm

70




image13.png
FR0-35430 (3.442) Om (39-6x5 000)

s

=0

Magnet Bl
EX

T J il A leioiz e =gesys Ly ( |
A A L A I it




image14.png
e

S5,
s
s,
s/
ses
arey
o
e
e
b
b
o
e
@
s
s
ki
el

o

s,
jidind

ese—

Faz

Fove

Feor

Frot

Lot

130 120 110 100 80 80 70 60 SO 40 30 20 10
ppm

140




image15.png
8eEr

23

e
frse—

eoss—

ers
S
e

vz

szmi
e
sp1T
wm-

sz
1wsz—
=N

e

arser
eson
T

e

160 150 140 13 10 10 100 90 81 70 60 S0 40 ;20
ppm

70




image16.png
e

-

sse
arse—

eoss—

e

-
ST
avar—

orszr—
e
e

160 150 140 13 120 110 100 90 80 70 60 SO 40 3 20
ppm

170




image17.png
IE AR

Universidad de Burgos - PCT.

08-Now-2012 12:33:44

Rasioss (250 om 5200 o £

s S
HN

- NH N A

,/ 4

o e
i

oy, wM T e AL e u?‘”” i T | A

s 80 70 & 80 160 110

(A S e




image18.png
e

avnrs
s

sve—

st
e

B
o0
Fore

Ea

a0

Fao

Feot

60 S0 40 30 20 10

70

0 120 110 10 90 80
ppm

13

140




image19.png
avt
s

e
e
e

s

vea
s
i/

Fe

e
s

eI
oA

esazr-
oever—
aveary

aveer

s/
eI
N

s

10 140 13 10 110 10 9% 80 70 60 S0 40 3@ 20
npm

160




image20.png
a0

52

e,
e/
s

acss

bz

ezmi-
fei
v

ez
e
broa

150 40 130 10 10 10 9 8 0 60 S0 40 W 2
ppm

160




image21.png
IE-AR

Universidad de Buros - PCT. O9Nov-2012 13:10:37

R385 45 G072 om (46655 000) Negne Els
e tosgo1s e
HN
NH N
| Pand
7
1
P T O GO Dbl s 22051 ™ 00, “\ seane
I R R R P A R PRt





image22.png
e

ws
mmmV

.
i
il
7
A

bees,
g

s

i,
zen”

i

=

o

2
o
e

T

=

125 11 15 95 &5 75 65 55 45 35 25

135

ppm




image23.png
2

awes—

vea
s
ey

e

e
TeEn—
e
s

52—
oraa—
=

ezuer

seser/
G
[N

ers—

160 10 140 13 120 110 100 90 80 70 60 SO0 40 ;W 20
ppm

0




image24.png
ez

s

e

wm
i
s

srsz—
Taeery
Er

160 150 140 130 120 110 100 9 80 70 60 SO 40 3 20
ppm

170




image25.png
IE-AR
EHaZ 1801001 Cm(16:5)
100

nger

Universidad de Burgos - PCT

13-Mar-201417:25:07

Magnet El
aszT A

sasm

2781288 rad

apem
oz
zm2re
e oz
910806 [107 069 [zmoma 5721292
1390615 1720615| 1830354 20807
a2y | amgrr A 2ume Jrym——
7781 ‘H ( M ‘135m 2185025 ‘ I ( ‘ G 2.

PG AN N s T ! i " -

L e

T 0 e 1 20

AN A A S e

s a0 o




image26.png
52

e

es
=
e
s>

N
A

sre
e

be—

s

os7r,
va”

wre—

OH

HO

CH:OH

=a

Fove

ot
a
B
(51

I

Fa

Faot

Fa
Fat

Faot

45 40 20

55

75 70 65
ppm

115 105 a5 as

125




image27.png
5085

e

1T
e
st/

s/
aer—
N
cevary

wa
esear—

ot

serssi—

sevai—

OH

145 135 125 115 105 o5 o0 8BS e 75 70 65 60

155

165

Pom




image28.png
sees—

-

1011
ST

-
aeri—

e

bszei—

OH

o5 o0 85 @0 75 70 65 60

165 155 145 135 125 115 105
pom

175




image29.png
IE-AR
EH35 20(1.705)
100

Universidad de Burgos - PCT

13-Mar-20141

Magnet Elr
2 e

NH N~
’/ 4
—
o~
«
ragem
P
oapam
eacs =00
27005
w0m P Py
02| L) ‘ 1oary WS o ‘Wm4 ‘ezares 71952 | pape 208 meaom ||| s
7e007 paseA T 7 218902 z8) ‘
.. F | Uil , il A ﬂw | e Bnss Rz = Ll lifd I
I T T T e T T T e T T T e




image30.png
sty
s

Ed

5
o]
a3
&3
e
s
128
Le5
a3
acs
ecs]
ecs
ecs
s
et
s
az
o
o
e
i
s
I
L
fn
prl

ro—

wr
wn”

sea—

e
L

a1

et

g1
Sz
Rt
tare
it

Foos

Fat

o

120 110 100 90 80 70 60 50 40 20 20

130

npm




image31.png
v

eces

e

beay
omes
esie/

16—

i
i
i
Tt/

s/
teen-
soia-

eser~
et

veri—

s

sevs—

10 140 130 120 110 100 9 8 70 60 SO 40 3 =
ppm

160




image32.png
E-AR Universidad de Burgos - PCT 15ov-2012

R 2247 gnet i+
w0 185 e

s
| 4
% Y4
260,08
0502
e @z
Eres
e sevri0s 5081398
og0ms e 007,
10pacz Zsonis 2sep
174075 a4
s ‘(( ) Sl bl Spmegee  moeerl e Wl L e

B S e S s S e e g L L e




image33.png
br—

rme
wn”

e =

Fooe

Sy
ss01
Tier
ez
S

et

65 60 S5 S0 45 40

115 105 95 90 85 80 75 70
ppm

125

135




image34.png
bes—

ey

vezs

ey

asa
wsal
ssea

wm

i
ErN
s/

s

OCF;

145 135 125 115 105 o5 o 85 80 75
ppm

155

165




image35.png
s

sz

et

s
e

2z’
Girser—
N

OCF;

95 o0 85 80 75 70 65 E0 55

155 145 135 125 115 105

165

ppm




image36.png
IE-AR Universidad de Burgos - PCT 15-lov-2012

Rasms 23 20 Hagnet 1+
1038, e

s
OCF;
HN
, NH g
% Y 4
7
agnes
ss010m
oo o]
s
) s 172 | 4o Py
18,0376 b 1880368 2300465 |63 1012 3180877 [1.1137
otoms. aper o e e s
RN (v 10 1 e 1ot odT y il -

IR ot e e e g e e o s e




image37.png
[ A—

52

e

s
o5s—

e

s
g
s
o/

sz,
e

vz

oszrs,
vsa”

e

HN

i

NH
V4

o

—— e

— foe

2

Foz
e
= s

= Fort

< oo

= Fut

- ron

95 90 85 80 75 70 65 60 55 S0 45 40 35 30 25

115 105

125

ppm




image38.png
wsi—

s

bsz—

brmm-
eran—

e/
Sro—
sz
eeiar—
osery
s
beser,

esei—

Tzsa—

150 140 130 120 110 100 90 80 70 60 S0 40 30 20
ppm

160




image39.png
Ens

s

b5z

s
aran—

e
s

s/
[2EN

150 140 130 120 110 100 o0 80 70 &0 S0 40 3 2
ppm

160




image40.png
IE-AR Universidad de Burgos - PCT 15-tlov-2012
Raes @20 emcn s o e
P e
p
S
. N~
¥ 4
21
[
opniz -
s oy T
w00
oz0477 180485 1740730
s e oy U )| g [0 0 . ’/5”““‘ o
L RO OO ROt G B PN T N1 4 -
M R e e R g R




image41.png
52—

e

sz

s
e

erer—

OJ

1,2-CH.CH

Cl:

o

Love

oot
oot

Fuov

Fae

Fovt
Foot

Fen

95 90 85 80 75 70 65 60 55 S0 45 40 35 30 25
ppm

115 105

125




image42.png
s

1926

-
e
s
sramn>
ey
et/
e
Trs—

ssere
asery
Tese

e

e/
fetar—
esar,

E
?
3
i
o

l

155 145 135 125 115 105 95 ES 7 6 £ 4
ppm

165




image43.png
aste

e

oess—

o

o
RN
wan,
L
aret
eren”

evar—

e

1,2,CH:CHCH:Cl

155 145 13 125 115 105 95 ES 7 6 £ 4

165

ppm




image44.png
1E-AR

Universidad de Burgos - PCT.

09-Nov-2012 12:11:49

Roses 1 @12 om0 o £
s e
F

HN

1 i NH N ~
2
/ =

o

I .
Ay d u‘w T e Y M\ Hu Lol HJ‘ l\ o
il e i e




image45.png
e

e
ese—

s
e
AN
iy
s/

ez,
Ftd

sz

2571,
su

zer

cl

Fove

12,CHChCHEl
a.

=

- Foos
- S0t

Farg
ooz
Sz

Foos

Fart
=

95 00 85 80 75 70 65 60 55 S0 45 40 35 30 25

115 105

125

ppm




image46.png
s

2

-
aren

sen/
evea—
PN

e
e
e

ater

eevri—

srss—

cl

o0 85 80 75 70 65 60

155 145 135 125 115 105 o
pom

165




image47.png
bas

sz

i
Erern—

ST

wsa—

e
serer—

o0 85 80 75 70 €5 60 55

o

105

115

125

135

145

155

165

ppm




image48.png
IE-AR Universidad de Burgos - PCT. 09-Now-2012 11:04:01
RO35238 (.058) Om 3568 000) hagna £l
s E 1

e wlEi L T

5060 7080 8D 900 110 120 | 130 140 150 180 170 | 180 190 | 200 210 " 320 | 230 240 " 20 MO | HO 0 B0 A0 IO




image49.png
o5z

e

vea
asa-
e
G
e
e
=

s
e

war—
ea
A

s —

/

2

e

o1
o0t

saz
ey

i

fim
Fas

ot

95 90 85 80 75 70 65 60 55 S0 45 40 35 30 25

115 105

125

ppm




image50.png
085

s

sern—
seens

s
B

ster
ssze—

erae—

ssvbi—

prse—

Br

0 85 0 75 70 &5 &0

155 145 135 125 115 105 o5
ppm

165




image51.png
IE-AR Universidad de Burgos - PCT 15-Nov-2012
RO3D 35 (3089 Cm (555000 Hagnet i+
sasnns.imeas

P
i
Br
NH N
| )~

“

oo
oo
Nz e, 0 T T S
o - e Lol T I W1 e

DB 70 @ @ W 10 1D 1D 140 B0 160 10 14D 180 5 210 220 20 290 25 M0 370 280 250 a0 310 D 3% 5% B




image52.png
052
152/

e

by
s
2
s
s

sz
Wiy
g
i
b

s,
e

sz

i
w571

srei—

HO

¥

e

=1
ot

|

95 90 85 80 75 70 65 60 55 S0 45 40 35 30 25

— =
— e
) ez
ks

=

< st
a0

< two

115 105

125

ppm




image53.png
-
sren-

e
sz
s

e

o
ssar”

v

e

160 150 40 130 10 10 100 %0 80 70 0 s 4
ppm

170




image54.png
1E AR

RO346.4332.6%) 0m G345000)

Universidad de Burgos - PCT

09-Now2012 12:03:31

agna el
w0t

o
1
HN
NH N
B
’/ //
]
li
P i s N i S T wa T A
g gt g g e R D [





image55.png
e

s
it

s

w9,
sy
e
5
s
EN
2
ez
2L
En
2
=
st
e
i
b
e
bt
vedd

e

2
s

e

e

<

Lert

70 65 60 55 S50 45 40

95 90 85 80 75
ppm

125 115 105

135




image56.png
52—

v

s
brs—

i
=

zs
&

ra—
et
Ha

e

HLO

z
E o—

Fove

Feor
a1

rare

“ee1
are

Faet

Faon
Fa

Lot

45 40 20

75 70 65 55

115 105 95 s

125




image57.png
e

P

wee]
o
S

s

aree—

e

160 10 140 130 10 110 100 9 80 70 60 S0 40 30
ppm

70




image58.png
IE-AR

Universidad de Burgos - PCT

15.410v-2012

Aot 222 O o500 sgnt Ei
p oS
N
z
NH
. N~
)~
?
sgne
o110
stnsis
2
O e e ez w100
) agorn || zems
negsag| 1202
P T A e L e YR RO 1 ; YA P P O
e T e s ™00 ™ 3




image59.png
o5z

e

b

s
sye—

e

11,
bt
o
rn
B
=/

-

asare,
wa

e

e

sove

=t
a0t
Fae
oz
Sz
o0t

Fat

Fao

Feso

95 90 85 80 75 70 65 60 55 S0 45 40 35 30 2
ppm

125 115 105

35




image60.png
0sg—

bres—

avee—

beTr—
ervirs

sevn/
sem—

er—

e
ST
enEr—

s

bres—
st

s

o5 o0 85 81 75 70 65 60 55 S0 45

155 15 13 125 1S5 105
ppm

165




image61.png
IE-AR Universidad de Burgos - PCT 15-lov-2012

Rass7 252299 ignet i+
sasmn.” B71az

e
Q.
S
HN
“ NH N
| )~
?
oz
-
sz 171,03
s
e sty
o v o s
togest e 0 20 P
1as0e00 109635 8 g ‘ |z ponasssen W‘:{JMW
. 1 Jadlhg . | | s vl

70 G 80 0 110 0 13 0 o 160 170 WO 180 30 210 230 T 2 250 G0 Ho 0 50 0 30 35 0 390 B0




image62.png
we—

o -

e

o

e

Fore

=1

=0t

=0

Lot
01
a1

o0

J et

65 60 55 50 45 40

75 70

95 90 85 &0
ppm

125 115 105

135




image63.png
BFEsT

swes—

oy

Wt

i
e
sen-

15z
ez
wen/
tovar/

[T
P
AN

Teei—

s

evar—

75 70 6

a0

155 145 135 125 115 105 o5 o &

165

ppm




image64.png
erss—

s

w6

i —
e

257z
e
rvar

exeer
et

-

o0 85 B0 75 70 65 60 S5

o

105

115

125

135

145

155

165

ppm




image65.png
IEAR
Ro01 250204

s

£

e, Ll

Unihersidad de Burmos - PO

m‘\‘ n” ﬁ““?”“’

05 ot 20 7 a8t
Mg B4
o

a0

e T

)
O




image66.png
ro—

e

150

=50

g
551
o

o

Feo

La

125 115 15 95 8s 75 65 55 45 as 25

135

ppm




image67.png
eroe—

e

o
eves”

58—

vea
s
ey

e

o
won”
wen”

-
v

i~
521

ot —

O o7

155 145 138 15 115 105 95 8 75 6 S5 45 35
ppm

165




image68.png
EaR

Uriversidsd de Buraes -PET

ot
HN "0
NH N
I/ 7
L
R it r‘ﬁ‘”‘ N P O M izl {




image69.png
B}
e
TE0 s
ey
e
st
a1
e
sz
57
e/

s

oo

zri
g1

ower—

|

e
s
Jare

=z

=z
=11
550

g0
w11
Feew
e
L

Eoor

Fat

Teeo

70 &0 S0 40 30 20 10

ppm

80

130 120 110 100 90

10




image70.png
brv—

@z

e,
ose/
s

e
oS
iy
i

a2

st~
s
priss
e

e
e
T

e

ES]

a0

10 140 13 120 10 100 S0 8 70 60 S0
ppm

160




image71.png
brv—

-

e,
e/
w5

bres

w2

semn—
s
fenr

@ w2 1w

s0

150 140 130 120 10 100 91 80 70 &0

160

ppm




image72.png
IeaR Unihersidad de Burmos - PO 03 cot 2014173831
Roa0233 @ 5) Mg Eh
s oapms i

NH N~
Y 4 o

i Ph e
T P T e N ) o v o

® 70 a0 a0 100 10 170 130 190 150 1@ 1M 160 180 200 210 220 230 20 20 00 0 260 20 300 310 3m B0 340 380 30 370 380 0 0 410




image1.png
) N
H H I
) N+ 4 © cr HN/©/

| )—<

= Ry =-(CH,)nCH3

H H
o~ N N~
20n=0 26n=6 | 4
1R 10 R = OEt 21n=1 27n=7 Y =
2R = 22n=2 28n=38 0Bn
3R 112FF:=(SJI\C/IES 23n=3 29n=9
4R 13R=F 24n=4 30n=11 3R, =H
5R 14R=Cl 2%n= 35R, = tBu
6R 15R =Br 36 R, = pentyl
143 16R =1 or 37R; = OMe
& 17R=CN HN/\( NE
18 R = SO,Me H " ! |
N N~ cl ~
‘ ¢ H H i
Y
o 3 N N =
L p—_
8 OBn
| ) cl /\/‘\ 38
HN
7 H H
N N = cl /RS
| % - HN
H H
Y = H B
0 » N
- v —
N 0Bn
N N~ Rg = (CHo)NCH,
%
Ve
O/





image73.png
s,
e

o

e

-
-

N

e

10 10 90 80 60 S0 40 a0 20 10
ppm

0

12

0

13




image74.png
p—

52z,
e
e
2
ez
€0/
2

bris—

e
beaiy
S
o5t/

oz

s

ez
sz
szt
s
sraa

srser

sopr—
T

sszar—

10 40 13 120 10 100 9 81 70 60 S0 40 30 20
ppm

160




image75.png
bris—

o

oz

vean—
e

s
e
AN
e

5w

(ST S g

N~

150 140 13 120 110 100 S0 80 70 60 S0 40 W 20
ppm

160




image76.png
IEAR Universidad de Bumos - PCT o8 0ot 1472557
Roas 25 21) ety
s w0200 i

CoH
HN CoH1g

Ph

me
L S R RS S R R R e R e




image77.png
s
et

-

TeE—

HN SN S SN
Ph

N _~Z

o~/

cr
H

NH
7

J

20

20

90 a0

100

o

2, 110

13

= oo




image78.png
s

e
b
s
el

e

T
i
o

sz
et
sty
6521
ceser

srser—

(v
fea—

ozt

150 140 130 120 110 10 S0 8 70 60 S0 40 @ 20
ppm

160




image79.png
Liads
sz

152
et
e

e

s

e

wee

st
sren—

v,
s

AN
g

eswr

0 150 140 130 120 110 100 9 80 70 60 S0 40 3 20
ppm

16




image80.png
IEAR Universidad de Buraos - PCT 08 0ot D1UI7:17:05
Ro0420(1.77) y Mg £
s suzasis T

[T A e e NS
NH N

/—0

B on
it M= e e o sy e i b

me
B S R R R S R R MR s e




image2.png
o

s
e

e

-

Fesz

Fove

a1
Fas0

=101

Fas

S0t

Fort

Foos

Faso

125 115 105 95 as 75 65 55 45 as 25

135

ppm




