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Supplementary data

4-Bromomethyl-azobenzene

1H-NMR:
(250 MHz, CHCl3, 25°C) ( = 4.55 (s, 2H, CH2), 7.40-7.60 (m, 5H, ar. H), 7.85-7.95 (m, 4H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 32.8 (CH2), 122.9 (CH, ar.), 123.2 (CH, ar.), 129.1 (CH, ar.), 129.9 (CH, ar.), 131.2 (CH, ar.), 140.5 (CH, ar.), 152.3 (CH, ar.), 152.5 (Cq, ar.)

4-cascade:1,2-diaminoethane[4-N,N,N’,N’]:(1-azabutylidene)1:naphthalene-2-sulfonamide (1):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.50-1.77 (br, 8H, CH2), 2.30-2.50 (br, 12H, CH2N), 2.85-3.10 (br, 8H, CH2NSO2), 6.25-6.70 (br, 8H, NH), 7.40-7.65 (m, 8H, ar. H), 7.80-7.95 (m, 16H, ar. H), 8.42 (s, 4H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 25.6 (CH2), 42.4 (CH2NSO2), 50.7 (CH2N), 52.4 (CH2N), 122.4 (CH, ar.), 127.4 (CH, ar.), 127.8 (CH, ar.), 128.4 (CH, ar.), 128.6 (CH, ar.), 129.2 (CH, ar.), 129.5 (CH, ar.), 132.2 (Cq, ar.), 134.7 (Cq, ar.), 136.5 (Cq, ar.)

8-cascade:1,2-diaminobutane[4-N,N,N’,N’]:(1-azabutylidene)2:naphthalene-2-sulfonamide (2):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.30-1.70 (br, 28H, CH2), 2.10-2.50 (br, 36H, CH2N), 2.80-3.00 (br, 16H, CH2NSO2), 7.30-7.55 (m, 16H, ar. H), 7.70-7.90 (m, 32H, ar. H), 8.37 (s, 8H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 25.6 (CH2), 42.7 (CH2NSO2), 51.1 (CH2N), 52.1 (CH2N), 122.3 (CH, ar.), 127.2 (CH, ar.), 127.7 (CH, ar.), 128.0 (CH, ar.), 128.4 (CH, ar.), 129.0 (CH, ar.), 129.3 (CH, ar.), 131.9 (Cq, ar.), 134.5 (Cq, ar.), 136.6 (CH, ar.)

16-cascade:1,2-diaminobutane[4-N,N,N’,N’]:(1-azabutylidene)3:naphthalene-2-sulfonamide (3):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.30-1.80 (br, 60H, CH2), 1.90-2.60 (br, 84H, CH2N), 2.80-3.05 (br, 32H, CH2NSO2), 7.35-7.65 (m, 32H, ar. H), 7.65-7.90 (m, 64H, ar. H), 8.36 (s, 16H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 23.8 (CH2), 25.8 (CH2), 42.6 (CH2NSO2), 51.4 (CH2N), 51.7 (CH2N), 52.5 (CH2N), 122.4 (CH, ar.), 127.3 (CH, ar.), 127.6 (CH, ar.), 128.2 (CH, ar.), 128.5 (CH, ar.), 129.1 (CH, ar.), 129.4 (CH, ar.), 132.0 (Cq, ar.), 134.6 (Cq, ar.), 136.7 (CH, ar.)

32-cascade:1,2-diaminobutane[4-N,N,N’,N’]:(1-azabutylidene)4:naphthalene-2-sulfonamide (4):

1H-NMR:
(250 MHz, CHCl3, 25°C) ( = 1.30-1.70 (br, 128H, CH2), 2.00-2.70 (br, 212H, CH2N), 2.70-3.10 (br, 64H, CH2NSO2), 7.35-7.60 (m, 64H, ar. H), 7.65-7.95 (m, 128H, ar. H), 8.36 (s, 32H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 23.6 (CH2), 25.7 (CH2), 42.5 (CH2NSO2), 51.5 (CH2N), 52.2 (CH2N), 122.4 (CH, ar.), 127.3 (CH, ar.), 127.8 (CH, ar.), 128.1 (CH, ar.), 128.5 (CH, ar.), 129.1 (CH, ar.), 129.4 (CH, ar.), 132.0 (Cq, ar.), 134.5 (Cq, ar.), 136.7 (CH, ar.)

N-(3-dimethylamino-propyl)naphthalene-2-sulfonamide (TA-NA):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.50-1.60 (m, 2H, CH2), 2.15 (s, 6H, CH3) 2.30 (t, 2H, CH2N), 3.05 (t, 2H, CH2NSO2), 7.50-7.65 (m, 2H, ar. H), 7.70-7.95 (m, 4H, ar. H), 8.38 (s, 2H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 24.8 (CH2), 44.1 (CH2NSO2), 45.2(CH3), 59.2 (CH2N), 122.4 (CH, ar.), 127.5 (CH, ar.), 127.9 (CH, ar.), 128.3 (CH, ar.), 128.6 (CH, ar.), 129.2 (CH, ar.), 129.4 (CH, ar.), 132.2 (Cq, ar.), 134.7 (Cq, ar.), 136.8 (Cq, ar.)

4-cascade:1,2-diaminoethane[4-N,N,N’,N’]:(1-azabutylidene)1:N-(azobenzene-4-yl-methyl)naphthalene-2-sulfonamide (G1):

1H-NMR:
(250 MHz, CHCl3, 25°C) ( = 1.30-1.77 (br, 8H, CH2), 2.20-2.70 (br, 12H, CH2N), 2.90-3.30 (br, 8H, CH2NSO2), 4.33 (s, 8H, CH2Ph), 7.20-8.1 (m, 60H, ar. H), 8.38 (s, 4H, ar. H)

13C-NMR:
(62.5 MHz, CHCl3, 25°C) ( = 24.3 (CH2), 46.7 (CH2NSO2), 49.5 (CH2Ph), 51.1 (CH2N), 52.3 (CH2N), 122.4 (CH, ar.), 122.8 (CH, ar.), 123.1 (CH, ar.), 127.6 (CH, ar.), 127.9 (CH, ar.), 128.6 (CH, ar.), 128.7 (CH, ar.), 128.7 (CH, ar.), 129.0 (CH, ar.), 129.2 (CH, ar.), 129.6 (CH, ar.), 131.1 (CH, ar.), 132.2 (Cq, ar.), 134.7 (Cq, ar.), 135.9 (Cq, ar.) 139.8 (Cq, ar.), 152.1 (Cq, ar.), 152.4 (Cq, ar.)

8-cascade:1,2-diaminobutane[4-N,N,N’,N’]:(1-azabutylidene)2:N-(azobenzene-4-yl-methyl)naphthalene-2-sulfonamide (G2):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.10-1.47 (br, 28H, CH2), 1.60-2.40 (br, 36H, CH2N), 2.90-3.30 (br, 16H, CH2NSO2), 4.10-4.45 (br, 16H, CH2Ph), 7.20-8.1 (m, 120H, ar. H), 8.37 (s, 8H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 25.5 (CH2), 47.4 (CH2NSO2), 50.9 (CH2Ph), 52.1 (CH2N), 122.2 (CH, ar.), 122.6 (CH, ar.), 122.8 (CH, ar.), 127.5 (CH, ar.), 127.7 (CH, ar.), 128.0 (CH, ar.), 128.2 (CH, ar.), 128.4 (CH, ar.), 128.9 (CH, ar.), 129.2 (CH, ar.), 129.5 (CH, ar.), 131.0 (CH, ar.), 131.9 (Cq, ar.), 134.4 (Cq, ar.), 136.2 (Cq, ar.) 139.6 (Cq, ar.), 151.8 (Cq, ar.), 152.3 (Cq, ar.)

16-cascade:1,2-diaminobutane[4-N,N,N’,N’]:(1-azabutylidene)3:N-(azobenzene-4-yl-methyl)naphthalene-2-sulfonamide (G3):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.10-1.55  (br, 60H, CH2), 1.60-2.40 (br, 84H, CH2N), 2.90-3.30 (br, 32H, CH2NSO2), 4.10-4.45 (br, 32H, CH2Ph), 7.20-8.0 (m, 240H, ar. H), 8.32 (s, 16H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 25.9 (CH2), 47.2 (CH2NSO2), 50.5 (CH2Ph), 52.4 (CH2N), 122.7 (CH, ar.), 123.2 (CH, ar.), 123.3 (CH, ar.), 127.9 (CH, ar.), 128.2 (CH, ar.), 128.7 (CH, ar.), 129.1 (CH, ar.), 129.2 (CH, ar.), 129.4 (CH, ar.), 129.6 (CH, ar.), 129.9 (CH, ar.), 131.4 (CH, ar.), 132.5 (Cq, ar.), 134.9 (Cq, ar.), 136.7 (Cq, ar.) 140.1 (Cq, ar.), 152.3 (Cq, ar.), 152.7 (Cq, ar.)

32-cascade:1,2-diaminobutane[4-N,N,N’,N’]:(1-azabutylidene)4:N-(azobenzene-4-yl-methyl)naphthalene-2-sulfonamide (G4): 

1H-NMR:
(250 MHz, CHCl3, 25°C) ( = 1.10-1.50 (br, 126H, CH2), 1.60-2.60 (br, 180H, CH2N), 2.80-3.30 (br, 64H, CH2NSO2), 4.10-4.45 (br, 32H, CH2Ph), 7.10-8.0 (m, 480H, ar. H), 8.30 (s, 32H, ar. H)

13C-NMR:
(62.9 MHz, CHCl3, 25°C) ( = 47.5 (CH2NSO2), 50.5 (CH2Ph), 52.0 (CH2N), 122.4 (CH, ar.), 122.8 (CH, ar.), 123.0 (CH, ar.), 127.6 (CH, ar.), 127.9 (CH, ar.), 128.3 (CH, ar.), 128.7 (CH, ar.), 128.9 (CH, ar.), 129.1 (CH, ar.), 131.1 (CH, ar.), 132.1 (Cq, ar.), 134.6 (Cq, ar.), 136.7 (Cq, ar.), 140.1 (Cq, ar.), 152.2 (Cq, ar.), 152.4 (Cq, ar.)

N-(Azobenzene-4-yl-methyl)-N-(3-dimethylamino-propyl)naphthalene-2-sulfonamide (TA-NA-AZ):

1H-NMR:
(400 MHz, CHCl3, 25°C) ( = 1.45-1.55 (m, 2H, CH2), 1.95 (s, 6H, CH3), 2.10 (t, 2H, CH2N), 3.10-3.20 (t, 2H, CH2NSO2), 4.37 (s, 2H, CH2Ph), 7.35-7.95 (m, 15H, ar. H), 8.38 (s, 1H, ar. H)

13C-NMR:
(62.5 MHz, CHCl3, 25°C) ( = 26.3 (CH2), 45.1 (CH3), 46.9 (CH2NSO2), 52.2 (CH2Ph), 56.6 (CH2N), 122.4 (CH, ar.), 122.9 (CH, ar.), 123.1 (CH, ar.), 127.5 (CH, ar.), 127.9 (CH, ar.), 128.7 (CH, ar.), 129.0 (CH, ar.), 129.2 (CH, ar.), 129.7 (CH, ar.), 131.1 (CH, ar.), 132.2 (Cq, ar.), 134.8 (Cq, ar.), 136.5 (Cq, ar.) 139.6 (Cq, ar.), 152.3 (Cq, ar.), 152.6 (Cq, ar.)
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