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1. Spectral characterization of compounds 
 

 

Figure S1: 1H NMR of compound 4a (CDCl3, 400 MHz). 

 

 

Figure S2: 13C(APT) NMR of compound 4a (CDCl3, 100 MHz). 
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Figure S3: HRMS of compound 4a (ESI+). 

 

 

Figure S4: IR of compound 4a (KBr). 
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Figure S5: 1H NMR of compound 4b (CDCl3, 400 MHz). 

 

 

Figure S6: 13C(APT) NMR of compound 4b (CDCl3, 100 MHz). 
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Figure S7: HRMS of compound 4b (ESI+). 

 

 

Figure S8: IR of compound 4b (KBr). 
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Figure S9: 1H NMR of compound 6a (CDCl3, 400 MHz). 

 

 

Figure S10: 13C(APT) NMR of compound 6a (CDCl3, 100 MHz). 

 



7 
 

 

Figure S11: HRMS of compound 6a (ESI+). 

 

 

Figure S12: IR of compound 6a (KBr). 
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Figure S13: 1H NMR of compound 14 (CDCl3, 400 MHz). 

Figure S14: 13C(APT) NMR of compound 14 (CDCl3, 100 MHz). 
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Figure S15: HRMS of compound 14 (ESI+). 

Figure S16: IR of compound 14 (KBr). 
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Figure S17: 1H NMR of the mixture of compounds 15a and 15b (CDCl3, 400 MHz). 

Figure S18: HRMS of the mixture of compounds 15a and 15b (ESI+). 
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Figure S19: 1H NMR of compound 15c (CDCl3, 400 MHz). 

 

 
Figure S20: 13C(APT) NMR of compound 15c (CDCl3, 100 MHz). 
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Figure S21: HRMS of compound 15c (ESI+). 

 

 
Figure S22: IR of compound 15c (KBr). 
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Figure S23: 1H NMR of compound 16 (CDCl3, 400 MHz). 

 

 

Figure S24: 13C(APT) NMR of compound 16 (CDCl3, 100 MHz). 
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Figure S25: HRMS of compound 16 (ESI+). 

 

 

Figure S26: IR of compound 16 (KBr). 
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Figure S27: 1H NMR of compound 17a (CDCl3, 400 MHz). 

 

 

Figure S28: 13C(APT) NMR of compound 17a (CDCl3, 100 MHz). 
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Figure S29: HRMS of compound 17a (ESI+). 

 

 

Figure S30: IR of compound 17a (KBr). 

  



17 
 

  

Figure S31: 1H NMR of compound 17b (CDCl3, 400 MHz). 

 

 

Figure S32: 13C(APT) NMR of compound 17b (CDCl3, 100 MHz). 
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Figure S33: HRMS of compound 17b(ESI+). 

 

 

Figure S34: IR of compound 17b (KBr). 
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2. Crystallographic data 
Crystallographic data for 16 

M = 800.94 g.mol-1, triclinic system, space group P-1, a = 15.52150 (2) Å, 

b = 18.08924 (3) Å, c = 18.11720 (2) Å, α = 77.920 (3)°, β = 71.014 (2)°, γ = 64.684 (2)° 

Z = 4, V = 4333.46 (9) Å3, Dc = 1.228 g.cm-3, μ(Cu-Kα) = 0.73 mm-1, crystal dimensions of 

0.41 × 0.29 × 0.26 mm. Data were collected at 200 (2) K on a Bruker D8 Venture Photon 

CMOS diffractometer with Incoatec microfocus sealed tube Cu-Kα radiation. The 

structure was solved by charge flipping methods [1] and anisotropically refined by full 

matrix least squares on F squared using the CRYSTALS [2] to final value R = 0.085 and 

wR = 0.242 using 15813 independent reflections (θmax = 68.4°), 1370 parameters and 481 

restrains. The hydrogen atoms bonded to carbon atoms were placed in calculated 

positions refined with a riding constrains, while hydrogen atoms bonded to oxygen 

and nitrogen were refined using soft restraints. The disordered functional groups 

positions were found in difference electron density maps and refined with restrained 

geometry. MCE [3] was used for visualization of electron density maps. The occupancy 

of disordered functional group was constrained to full. The structure was deposited 

into Cambridge Structural Database under number CCDC 2215763.  

 

Figure S35:  The molecule 1 of crystal structure of 16, the ADPs drawn at 50% probability 

level. The weakly occupied atoms depicted as transparent. The atomic labels of weakly 

occupied atoms were omitted for clarity. 
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Figure S36: The molecule 2 of crystal structure of 16, the ADPs drawn at 50% probability 

level. The weakly occupied atoms depicted as transparent. The atomic labels of weakly 

occupied atoms were omitted for clarity. 

 

[1] Palatinus, L.; Chapuis, G., SUPERFLIP - a computer program for the solution of crystal 

structures by charge flipping in arbitrary dimensions. Journal of Applied crystallography 2007, 40, 786-790. 

[2] Betteridge, P. W.; Carruthers, J. R.; Cooper, R. I.; Prout, K.; Watkin, D. J., Software for guided 

crystal structure analysis. Journal of Applied crystallography 2003, 36, 1487. 

[3] Rohlicek, J.; Husak, M., MCE2005 - a new version of a program for fast interactive visualization 

of electron and similar density maps optimized for small molecules. Journal of Applied crystallography 

2007, 40, 600-601. 
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3. Chiral separation 

 

Figure S37: Preparative enantioseparation of 6a on ChiralArt Amylose-SA (250 × 20 mm 
ID, 5 μm) in cyclohexane/DCM: 92/8, v/v at ambient temperature, flow rate 20 ml∙min-1, 
detection wavelength 350 nm, the collected fractions highlighted in orange (6a_1) and 
blue (6a_2). 
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4. Titration experiments 
Calixarene 4a was dissolved in a specified amount of C2D2Cl4. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (1.5 ml), a specific amount 

of N-methylpyridinium iodide (NMPI) was added. The aliquots of NMPI were 

gradually added to the NMR tube to achieve different calixarene/guest ratios (1:0.000-

49.464), ensuring constant host concentration during the experiment. The 

complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit). 

 
Figure S38:1H NMR titration of compound 4a with NMPI (CDCl3, 400 MHz).  
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Calixarene 4a was dissolved in a specified amount of C2D2Cl4. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (0.6 ml), a specific amount 

of N-methylquinolinium iodide (NMQI) was added. The aliquots of NMQI were 

gradually added to the NMR tube to achieve different calixarene/guest ratios (1:0.000-

52.044), ensuring constant host concentration during the experiment. The 

complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit).  

 

Figure S39:1H NMR titration of compound 4a with NMQI (C2D2Cl4, 400 MHz).  
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Calixarene 4a was dissolved in a specified amount of C2D2Cl4. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (0.6 ml), a specific amount 

of N-methylisoquinolinium iodide (NMII) was added. The aliquots of NMII were 

gradually added to the NMR tube to achieve different calixarene/guest ratios (1:0.000-

50.121), ensuring constant host concentration during the experiment. The 

complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit).  

 

Figure S40:1H NMR titration of compound 4a with NMII (C2D2Cl4, 400 MHz).  
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Calixarene 6a_1 was dissolved in a specified amount of C2D2Cl4. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (0.6 ml), a specific amount 

of (S)-N-methylnicotinium iodide (NMNI) was added. The aliquots of NMII were 

gradually added to the NMR tube to achieve different calixarene/guest ratios (1:0.000-

51.573), ensuring constant host concentration during the experiment. The 

complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit).  

 
Figure S41:1H NMR titration of compound 6a_1 with NMNI (C2D2Cl4, 400 MHz).  
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Calixarene 6a_2 was dissolved in a specified amount of C2D2Cl4. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (0.6 ml), a specific amount 

of (S)-N-methylnicotinium iodide (NMNI) was added. The aliquots of NMII were 

gradually added to the NMR tube to achieve different calixarene/guest ratios (1:0.000-

50.221), ensuring constant host concentration during the experiment. The 

complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit).  

 

 
Figure S42:1H NMR titration of compound 6a_2 with NMNI (C2D2Cl4, 400 MHz).  
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Calixarene 16 was dissolved in a specified amount of CDCl3. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (0.6 ml), a specific amount 

of tetrabutylammonium benzoate (TBA-benzoate) was added. The aliquots of TBA-

benzoate were gradually added to the NMR tube to achieve different calixarene/guest 

ratios (1:0.000-49.811), ensuring constant host concentration during the experiment. 

The complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit).  

 
Figure S43:1H NMR titration of compound 16 with TBA benzoate (CDCl3, 400 MHz).  
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Calixarene 16 was dissolved in a specified amount of CDCl3. 0.5 ml of calixarene 

solution was put in an NMR tube. To the calixarene solution (0.6 ml), a specific amount 

of tetrabutylammonium acetate (TBA-acetate) was added. The aliquots of TBA-acetate 

were gradually added to the NMR tube to achieve different calixarene/guest ratios 

(1:0.000-48.590), ensuring constant host concentration during the experiment. The 

complexation constant was determined by analyzing CIS of host protons using 

nonlinear curve-fitting procedure (program BindFit).  

 
Figure S44:1H NMR titration of compound 16 with TBA acetate (CDCl3, 400 MHz).  
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5. VT 1H NMR experiments 

 

Figure S45: Variable temperature 1H NMR spectra of compound 4a (CD2Cl2, 500 MHz). 
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Figure S46: Variable temperature 1H NMR spectra of compound 4a (CD2Cl2, 500 MHz) – aromatic signals region. 
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Figure S47: Variable temperature 1H NMR spectra of compound 4a (CD2Cl2, 500 MHz) – CH2 signals region. 
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Figure S48: Variable temperature 1H NMR spectra of compound 6a (CD2Cl2, 500 MHz). 
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Figure S49: Variable temperature 1H NMR spectra of compound 6a (CD2Cl2, 500 MHz) – aromatic signals region. 
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Figure S50: Variable temperature 1H NMR spectra of compound 6a (CD2Cl2, 500 MHz) – CH2 signals region. 

 


