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1. General information 

1H and 13C NMR spectra were recorded on a Bruker Avance 300 and 600 

spectrometers. Chemical shifts are reported in ppm with either tetramethylsilane or the 

residual solvent resonance used as an internal standard. Melting points are uncorrected. 
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Elemental analyses were performed at the Analytical Laboratory of the Institute. All 

chemicals were dried or purified according to standard procedures prior to use. 

 

2. General Procedure for the Synthesis of Large Cavity 

bis-Tetraoxacalix[2]arene[2]triazines 3, 4, 5, 6 and 7. Both solutions of 

bis-nucleophilic reagent 2a, 2b, 2c, 2d or 2e (1.0 mmol) in dry THF (200 ml) and 

dichlorinated tetraoxacalix[2]arene[2]triazine 1 (1.0 mmol) in dry THF (200 ml) were 

added dropwise at the same rate to a refluxing suspension of K2CO3 (2.76 g, 20.0 mmol) 

in dry THF (480 ml). After addition of the reagents, which took about 10 h, the resulting 

mixture was refluxed for another 14 h. Filtration removed the solids, and the filtrate was 

concentrated under vacuum. The residue was then chromatographed on a silica gel 

column (200-300 mesh) with a mixture of dichloromethane and methanol (200:1 – 100:1) 

as the mobile phase to give pure product 3, 4, 5, 6 and 7 as white solid. 

 3: mp >300 °C; IR (KBr) ν 3281, 1727, 1585 cm-1; 1H NMR ( 300 MHz, CDCl3) δ 

9.42-9.45 (4H, m, NH), 7.48-7.33 (30H, m, CH), 7.12 (2H, t, J = 7.6 Hz, CH), 7.04 (2H, s, 

CH), 6.91 (4H, d, J = 7.2 Hz, CH), 6.33-6.32 (2H, m, CH), 5.46-5.24 (12H, m, CH2), 

4.40-4.34 (4H, m, CH2); 13C NMR (75 MHz, CDCl3) δ 172.2, 171.1, 169.3, 164.4, 164.3, 

151.8, 151.2, 140.1, 135.4, 132.5, 132.2, 128.7, 128.6, 128.5, 128.4, 128.2, 127.9, 125.1, 

121.1, 120.1, 120.0, 67.3, 67.2, 43.2; MS (MALDI-TOF) m/z 1549.1 (M+H+), 1571.0 

(M+Na+), 1587.0 (M+K+). Anal. Calcd for C84H60N16O16: C, 65.11; H, 3.90; N, 14.46. 

Found: C, 64.83; H, 3.90; N, 14.19. 

4: mp >300 °C; IR (KBr) ν 1729, 1571 cm-1; 1H NMR ( 300 MHz, CDCl3) δ 7.89 

(4H, d, J = 2.2 Hz, CH), 7.31-7.45 (38H, m, CH), 7.19 (2H, t, J = 2.2 Hz, CH), 6.79 (4H, 

t, J = 2.1 Hz, CH), 5.42 (4H, s, CH2), 5.20 (8H, s, CH2); 13C NMR (75 MHz, CDCl3) 

δ 174.4, 173.2, 164.2, 163.7, 151.3, 151.2, 135.5, 135.1, 133.6, 133.3, 128.7, 128.6, 128.5, 

128.3, 122.1, 120.6, 120.5, 120.0; MS (MALDI-TOF) m/z 1766.3 (M+H+), 1788.3 

(M+Na+), 1804.3 (M+K+). Anal. Calcd for C96H60N12O24: C, 65.31; H, 3.43; N, 9.52. 

Found: C, 65.51; H, 3.58; N, 9.46. 

5: mp >300 °C; IR (KBr) ν 1726, 1590 cm-1; 1H NMR ( 300 MHz, CDCl3) δ 

7.48-7.47 (4H, m, CH), 7.38-7.30 (24H, m, CH), 6.53 (4H, s, br, CH), 5.26 (8H, s, CH2), 
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5.05-5.01 (4H, d, J = 12.3 Hz, CH2), 3.40 (12H, s, CH3), 3.07-3.03 (4H, d, J = 12.4 Hz, 

CH2); 13C NMR (75 MHz, CDCl3) δ 171.7, 171.0, 168.8, 164.4, 151.9, 151.6, 135.7, 

132.1, 128.7, 128.4, 128.2, 121.2, 120.1, 119.6, 67.0, 46.6, 35.2; MS (MALDI-TOF) m/z 

1453.8 (M+H+), 1475.7 (M+Na+), 1491.7 (M+K+). Anal. Calcd for C76H60N16O16: C, 

62.81; H, 4.16; N, 15.42. Found: C, 62.86; H, 4.24; N, 15.44. 

6: mp 293-294 °C; [α]D
25 -12o (c 1.0, CHCl3); IR (KBr) ν 3274, 1727, 1586 cm-1; 1H 

NMR ( 300 MHz, CDCl3) δ 7.58-7.57 (4H, m, CH), 7.40-7.30 (30H, m, CH), 7.19 (18H, 

s, CH), 6.83-6.81 (4H, m, NH), 5.49-5.48 (4H, m, CH), 5.26-5.25 (8H, m, CH2); 13C 

NMR (75 MHz, CDCl3) δ 172.3, 171.9, 168.7, 164.5, 152.9, 151.6, 137.8, 135.5, 132.4, 

128.7, 128.6, 128.3, 128.2, 127.5, 120.7, 120.5, 119.7, 67.2, 62.1; MS (MALDI-TOF) m/z 

1701.7 (M+H+), 1723.7 (M+Na+), 1739.6 (M+K+). Anal. Calcd for C96H68N16O16: C, 

67.76; H, 4.03; N, 13.17. Found: C, 67.79; H, 4.26; N, 13.04. 

7: mp 295-296 °C; [α]D
25 98.6o (c 1.0, CHCl3); IR (KBr) ν 3265, 1727, 1590 cm-1; 

1H NMR ( 300 MHz, CDCl3) δ 7.59-7.58 (4H, m, CH), 7.43-7.42 (4H, m, CH), 7.37-7.31 

(20H, m, CH), 6.78 (4H, t, J = 2.2 Hz, CH), 6.75 (4H, s, br, NH), 5.32-5.23 (8H, m, CH2), 

3.97 (4H, s, br, CH), 2.23-2.22 (4H, m, CH2), 1.83 (4H, s, br, CH2), 1.42-1.40 (8H, m, 

CH2); 13C NMR (75 MHz, d6-DMSO) δ 171.0, 170.5, 168.3, 163.8, 163.7, 152.1, 151.2, 

135.6, 135.5, 131.5, 131.3, 128.3, 128.1, 128.0, 120.2, 119.1, 118.0, 66.5, 54.1, 31.9, 24.2; 

MS (MALDI-TOF) m/z 1505.1 (M+H+), 1527.0 (M+Na+), 1543.0 (M+K+). Anal. Calcd 

for C80H64N16O16: C, 63.82; H, 4.28; N, 14.89. Found: C, 63.71; H, 4.47; N, 14.56. 

 

4. 1H NMR and 13C NMR Spectra of Compounds 
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3-1H NMR (expanded) 
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3-1H NMR (expanded)
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3-1H NMR-D2O 
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3-13C NMR
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4-1H NMR (expanded) 
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4-1H NMR(expanded)
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4-13C NMR (expanded)
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4-13C NMR (expanded)
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5-1H NMR
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5-1H NMR (expanded)
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5-1H NMR (expanded)
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5-13C NMR
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5-13C NMR (expanded)
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5-13C NMR (expanded)
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6-1H NMR
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6-1H NMR (expanded)
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6-1H NMR-D2O (expanded)
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6-13C NMR (expanded)
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7-1H NMR (expanded) 
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7-1H NMR (expanded) 
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7-1H NMR-D2O 
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7-1H NMR-D2O (expanded)
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7-1H NMR-D2O (expanded)
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7-13C NMR (expanded)
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7-13C NMR (expanded)
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