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S4: 1H NMR (400 MHz) spectrum of compound 4 recorded in CDCl3 at 298 K. 

S5: 13C NMR (100.6 MHz) spectrum of compound 4 recorded in CDCl3 at 298 K. 

S6: 1H NMR (400 MHz) spectrum of CTB 5 recorded in CDCl3 at 298 K. 

 

S7: 13C NMR (100.6 MHz) spectrum of CTB 5 recorded in CDCl3 at 298 K. 

 

S8: 1H NMR (400 MHz) spectrum of CTB 7 recorded in CDCl3 at 298 K. 

 

S9: 13C NMR (100.6 MHz) spectrum of CTB 7 recorded in CDCl3 at 298 K. 

 

S10: 1H NMR (400 MHz) spectrum of compound 8 recorded in CDCl3 at 298 K. 

 

S11: 13C NMR (100.6 MHz) spectrum of compound 8 recorded in CDCl3 at 298 K. 

 

S12: 1H NMR (400 MHz) spectrum of compound 9 recorded in CDCl3 at 298 K. 

 

S13: 13C NMR (100.6 MHz) spectrum of compound 9 recorded in CDCl3 at 298 K. 

 

S14: 1H NMR (400 MHz) spectrum of compound 10 recorded in CDCl3 at 298 K. 

 

S15: 13C NMR (100.6 MHz) spectrum of compound 10 recorded in CDCl3 at 298 K. 

 

S16: 1H NMR (400 MHz) spectrum of compound 11 recorded in DMSO-d6 at 298 K. 

 

S17: 13C NMR (100.6 MHz) spectrum of compound 11 recorded in DMSO-d6 at 298K. 
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S18: 1H NMR (400 MHz) spectrum of compound 14 recorded in CDCl3 at 298 K. 

 

S19: 13C NMR (100.6 MHz) spectrum of compound 14 recorded in CDCl3 at 298 K. 

 

S20: HSQC (400 MHz) spectrum of compound 14 recorded in CDCl3 at 298 K. 

 

S21:1H NMR (400 MHz) spectrum of compound 15 recorded in CDCl3 at 298 K. 

 

S22: 13C NMR (100.6 MHz) spectrum of compound 15 recorded in CDCl3 at 298 K. 

 

S23: HSQC (400 MHz) spectrum of compound 15 recorded in CDCl3 at 298 K. 

 

S24: 1H NMR (400 MHz) spectrum of compound 18 recorded in CDCl3 at 298 K. 

 

S25: 13C NMR (100.6 MHz) spectrum of compound 18 recorded in CDCl3 at 298 K. 

 

S26: HSQC (400 MHz) spectrum of compound 18 recorded in CDCl3 at 298 K. 

 

S27: 1H NMR (400 MHz) spectrum of compound 19 recorded in CDCl3 at 298 K. 

 

S28: 13C NMR (100.6 MHz) spectrum of compound 19 recorded in CDCl3 at 298 K. 

 

S29: HSQC (400 MHz) spectrum of compound 19 recorded in CDCl3 at 298 K. 
 

S30: 1H NMR (400 MHz) spectrum of compound 21 recorded in CDCl3 at 298 K. 

 

S31: 13C NMR (100.6 MHz) spectrum of compound 21 recorded in CDCl3 at 298 K. 

 

S32: HSQC (400 MHz) spectrum of compound 21 recorded in CDCl3 at 298 K. 

 

S33: 1H NMR (400 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 

 

S34: 13C NMR (100.6 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 

 

S35: HSQC (400 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 
 

S36: COSY (400 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 
 

S37: 1H NMR (400 MHz) spectrum of compound 23 recorded in CDCl3 at 298 K. 

 

S38: 13C NMR (100.6 MHz) spectrum of compound 23 recorded in CDCl3 at 298 K. 

 

S39: HSQC (400 MHz) spectrum of compound 23 recorded in CDCl3 at 298 K. 

 

S40: ORTEP representation of compound 9 (hydrogen atoms and solvent molecule were 

omitted for clarity. The displacement ellipsoids were plotted at 30% probability level). 

 

S41: Calorimetric titration of compound 2 in H2O/TRIS (20 mM; pH = 7.6). The solution host 

(c = 0.08 mM) was placed into the calorimeter cell (1.4 mL) and 28 successive aliquots (10 L) 

of Ni2+ solution (c = 1.0 mM) were added at 3 min intervals. 
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S42: Calorimetric titration of Cryptophane-222 hexacarboxylate in H2O/TRIS (20 mM; pH = 

7.0). The solution host (c = 0.08 mM) was placed into the calorimeter cell (1.4 mL) and 28 

successive aliquots (10 L) of Ni2+ solution (c = 1.0 mM) were added at 3 min intervals. 

 

S43: Hyperpolarized 129-xenon spectra of compound 2 in TRIS buffer (20 mM, pH = 7.5). a) 

in absence of Zn2+ (green spectrum). b) in presence of 1 equiv. of Zn2+ (blue spectrum). c) in 

presence of 5 equiv. of Zn2+ (red spectrum). Spectra recorded at 25°C.  

 

S44: hyperpolarized 129Xe NMR spectrum of compound 10 recorded at 298 K in C2D2Cl4. 

 

Table S1: Crystallographic data of cryptophane 9. 
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Figure S1: 1H NMR (400 MHz) spectrum of compound 4 recorded in CDCl3 at 298 K. 
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Figure S2: 13C NMR (100.6 MHz) spectrum of compound 4 recorded in CDCl3 at 298 K. 
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Figure S3: 1H NMR (400 MHz) spectrum of CTB 5 recorded in CDCl3 at 298 K. 
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Figure S4: 13C NMR (100.6 MHz) spectrum of CTB 5 recorded in CDCl3 at 298 K. 
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Figure S5: 1H NMR (400 MHz) spectrum of CTB 7 recorded in CDCl3 at 298 K. 
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Figure S6: 13C NMR (100.6 MHz) spectrum of CTB 7 recorded in CDCl3 at 298 K. 
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Figure S7: 1H NMR (400 MHz) spectrum of compound 8 recorded in CDCl3 at 298 K. 
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Figure S8: 13C NMR (100.6 MHz) spectrum of compound 8 recorded in CDCl3 at 298 K. 
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Figure S9: 1H NMR (400 MHz) spectrum of compound 9 recorded in CDCl3 at 298 K. 
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Figure S10: 13C NMR (100.6 MHz) spectrum of compound 9 recorded in CDCl3 at 298 K. 
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Figure S11: 1H NMR (400 MHz) spectrum of compound 10 recorded in CDCl3 at 298 K. 
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Figure S12: 13C NMR (100.6 MHz) spectrum of compound 10 recorded in CDCl3 at 298 K. 
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Figure S13: 1H NMR (400 MHz) spectrum of compound 11 recorded in DMSO-d6 at 298 K. 
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Figure S14: 13C NMR (100.6 MHz) spectrum of compound 11 recorded in DMSO-d6 at 298K. 
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Figure S15: 1H NMR (400 MHz) spectrum of compound 14 recorded in CDCl3 at 298 K. 
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Figure S16: 13C NMR (100.6 MHz) spectrum of compound 14 recorded in CDCl3 at 298 K. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 



 

 S20 

 
 
 
 

 
 
 
 
 
 
 
Figure S17: HSQC (400 MHz) spectrum of compound 14 recorded in CDCl3 at 298 K. 
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Figure S18: 1H NMR (400 MHz) spectrum of compound 15 recorded in CDCl3 at 298 K. 
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Figure S19: 13C NMR (100.6 MHz) spectrum of compound 15 recorded in CDCl3 at 298 K. 
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Figure S20: HSQC (400 MHz) spectrum of compound 15 recorded in CDCl3 at 298 K. 
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Figure S21: 1H NMR (400 MHz) spectrum of compound 18 recorded in CDCl3 at 298 K. 
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Figure S22: 13C NMR (100.6 MHz) spectrum of compound 18 recorded in CDCl3 at 298 K. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 S26 

 

 

 
 

 

 

 

 

 

Figure S23: HSQC (400 MHz) spectrum of compound 18 recorded in CDCl3 at 298 K. 
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Figure S24: 1H NMR (400 MHz) spectrum of compound 19 recorded in CDCl3 at 298 K. 
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Figure S25: 13C NMR (100.6 MHz) spectrum of compound 19 recorded in CDCl3 at 298 K. 
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Figure S26: HSQC (400 MHz) spectrum of compound 19 recorded in CDCl3 at 298 K. 
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Figure S27: 1H NMR (400 MHz) spectrum of compound 21 recorded in CDCl3 at 298 K. 
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Figure S28: 13C NMR (400 MHz) spectrum of compound 21 recorded in CDCl3 at 298 K. 
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Figure S29: HSQC (400 MHz) spectrum of compound 21 recorded in CDCl3 at 298 K. 
 
 
 
 
 
 
 

Hc

He Ha 

Ha 
He 

Hc

CDCl3

C
D

C
l 3

HSQC compound 21

21



 

 S33 

 
 
 
 
 

 
 
 
 

 

 
 

Figure S30: 1H NMR (400 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 
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Figure S31: 13C NMR (100.6 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 
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Figure S32: HSQC (400 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 
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Figure S33: COSY (400 MHz) spectrum of compound 2 recorded in DMSO-d6 at 298 K. 
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Figure S34: 1H NMR (400 MHz) spectrum of compound 23 recorded in CDCl3 at 298 K. 
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Figure S35: 13C NMR (100.6 MHz) spectrum of compound 23 recorded in CDCl3 at 298 K. 
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Figure S36: HSQC (400 MHz) spectrum of compound 23 recorded in CDCl3 at 298 K. 
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Figure S37: ORTEP representation of compound 9 (hydrogen atoms and solvent molecule were 

omitted for clarity. The displacement ellipsoids were plotted at 30% probability level). 
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Figure S38: Calorimetric titration of compound 2 in H2O/TRIS (20 mM; pH = 7.6). The solution 

host (c = 0.08 mM) was placed into the calorimeter cell (1.4 mL) and 28 successive aliquots 

(10 L) of Ni2+ solution (c = 1.0 mM) were added at 3 min intervals. 
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Figure S39: Calorimetric titration of Cryptophane-222 hexacarboxylate in H2O/TRIS (20 mM; 

pH = 7.0). The solution host (c = 0.08 mM) was placed into the calorimeter cell (1.4 mL) and 

28 successive aliquots (10 L) of Zn2+ solution (c = 1.0 mM) were added at 3 min intervals. 
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Figure S40: Hyperpolarized 129-xenon spectra (1 scann) of compound 2 in TRIS buffer (20 

mM, pH = 7.5). a) in absence of Zn2+ (green spectrum). b) in presence of 1.0 equiv. of Zn2+ 

(blue spectrum). c) in presence of 5.0 equiv. of Zn2+ (red spectrum). Spectra recorded at 25°C. 

0.39 mg of 1 in 1000 µL of TRIS buffer (20 mM)/10% D2O pH 7.5 (c = 0.32 mM). 
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Figure S41: hyperpolarized 129Xe NMR spectrum of compound 10 recorded at 298 K in 

C2D2Cl4. 1.8 mg of cryptophane 10 in 600 µL of 1,1,2,2-tetrachloroethane-d2. 
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Table S1: Crystallographic data of cryptophane 9. 

	


