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1. Synthesis 
 

General methods. All of the chemicals used were reagent grade and were used as purchased. Reactions 

in solvents were performed under an inert atmosphere of dry nitrogen, using distilled dry solvents. The 

reaction progress was monitored by thin layer chromatography (TLC) analysis using silica gel 60 F-

254 TLC plates. The compound spots were visualized using UV light. Melting points were measured 

using a Buchi B-540 melting point apparatus without correction. 1H and 13C NMR spectra were recorded 

on JEOL JNM-ECZ400S/L1 (400 MHz), Bruker Avance-500 (500 MHz) or Jeol JNM-ECA-600 (600 

MHz) spectrometer at 278K. Chemical shifts are reported in ppm (δ) units relative to the undeuterated 

solvent as a reference peak (DMSO‒d6: 2.50 ppm/1H NMR, 39.52 ppm/13C NMR). The following 

abbreviations are used to represent NMR peak multiplicities: s (singlet), d (doublet), t (triplet), m 

(multiplet) and br (broad). IR spectra were measured by an Agilent Technologies 5500 Series FT-IR 

spectrometer. High-resolution mass spectroscopy (HRMS) spectra were obtained using fast atom 

bombardment (FAB), electrospray ionization (ESI) and matrix-assisted laser desorption/ionization time 

of flight (MALDI-TOF). The ball milling experiments were carried out in a Retsch MM400 mill using 

10 mL stainless grinding jars (3 stainless steel balls, 7 mm Ø). 
 

General procedure of synthesis of calix[n]triazolium (1–3) by ball milling. 

 

The calix[n]triazole 4–6 for the synthesis of calix[n]triazolium 1–3 were prepared according to a 

previously published procedure.S1 The calix[n]triazole 4–6 (0.617mmol, 1 equiv.) and (Me3O)+BF4
– 

(1.2 equiv. per 1,2,3-triazole unit, i.e., 4.8 equiv. for 4, 6.0 equiv. for 5 and 7.2 equiv. for 6) were placed 

into a 10 mL stainless grinding jar with three stainless balls (7 mm diameter). The reaction mixture was 

ground at 30 Hz with a vibrational ball mill for 1.5 h at room temperature. The resulting mixtures were 

diluted with methanol, and the insoluble products were collected by centrifuge. The obtained products 

were washed with methanol several times by centrifugation. Then, the products were dried overnight 

via lyophilization. 
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Calix[4]triazolium (1) 
Following the general procedure, the product was collected and purified using centrifugation to yield 

product 1 (438 mg, 97%) as a white solid; m.p. is not given (decomposition at over 200 °C); 1H NMR 

((CD3)2SO, 400 MHz, single conformer) δ 9.01 (s, 4H), 6.58 (s, 8H), 4.33 (s, 12H) ppm.; 13C NMR 

((CD3)2SO, 100 MHz, single conformer) δ 138.1 (4C), 131.2 (4C), 44.4 (4C), 38.8 (4C) ppm.; IR (neat) 

υmax 3158, 3125, 3028, 1589, 1458, 1031, 1008, 815 (cm-1); HRMS (FAB) m/z calcd for C16H23B2F8N12 

557.2227 ([M–2BF4
––H]+), found 557.2224. 

 

Calix[5]triazolium (2) 
Following the general procedure, the product was collected and purified using centrifugation to yield a 

mixture of conformers of 2 (553 mg, 98%) as a white solid; m.p. is not given (decomposition at over 

200 °C); 1H NMR ((CD3)2SO, 400 MHz, mixture of conformers) δ 9.25 (s, 4.2H), 9.13 (s, 0.4H), 8.93 

(s, 0.4H), 6.48‒6.43 (m, 10H), 4.38‒4.34 (m, 15H) ppm.; 13C NMR ((CD3)2SO, 100 MHz, mixture of 

conformers) δ 135.5 (5C, conformer 1), 135.1 (5C, conformer 2), 133.0 (5C, conformer 1), 132.0 (5C, 

conformer 2), 43.5 (5C, conformer 1), 42.8 (5C, conformer 2), 38.82 (5C, conformer 1), 38.75 (5C, 

conformer 2) ppm.; IR (neat) υmax 3131, 3032, 1590, 1453, 1330, 1021, 818 (cm-1); HRMS (FAB) m/z 

calcd for C20H29B3F12N15 740.2818 ([M–2BF4
––H]+), found 740.2827. 

 

Calix[6]triazolium (3) 
Following the general procedure, the product was collected and purified using centrifugation to yield a 

mixture of conformers of 3 (643 mg, 95%) as a white solid; m.p. is not given (decomposition at over 

200 °C); 1H NMR ((CD3)2SO, 600 MHz, mixture of conformers) δ 9.26‒9.25 (m, 6H), 6.50‒6.48 (m, 

12H), 4.34 (s, 7.2H), 4.19 (s, 10.8H) ppm.; 13C NMR ((CD3)2SO, 100 MHz, mixture of conformers) δ 

135.6 (6C, conformer 1), 135.2 (6C, conformer 2), 133.2 (6C, conformer 1), 132.8 (6C, conformer 2), 

43.6 (6C, conformer 1), 43.3 (6C, conformer 2), 38.6 (12C, conformers) ppm.; IR (neat) υmax 3130, 

3037, 2988, 1593, 1453, 1329, 1023, 820 (cm-1); MALDI−TOF MS (Matrix: dithranol) m/z calcd for 

C24H33B2F8N18 747.3194 ([M–4BF4
––3H]+), found 747.1875. 

 

Synthesis of sodium salt of chromenolate 7-. 
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Commercially available 7-hydroxy-4-(trifluoromethyl)coumarin (300 mg, 1.30 mmol), dissolved in 

MeOH (30 mL), was added to NaOMe (70.0 mg, 1.30 mmol), dissolved in MeOH (30 mL). After the 

addition was complete, stirring was continued for 30 min at room temperature. Then, the organic layer 

was evaporated in vacuo and the residue was washed with Et2O. The obtained solid was dried under 

high vacuum to produce the desired product 7- (260 mg, 79%) as a yellow solid; m.p. is not given 

(decomposition at over 200 °C); 1H NMR ((CD3)2SO, 400 MHz) δ 7.10–7.07 (m, 1H), 6.16 (dd, J = 9.2, 

2.2 Hz, 1H), 5.93 (d, J = 2.3 Hz, 1H), 5.78 (s, 1H) ppm.; 13C NMR ((CD3)2SO, 100 MHz) δ 177.5, 

160.9, 158.8, 140.4 (q, J = 30.3 Hz), 124.6 (d, J = 1.4 Hz), 122.7 (q, J = 274.4 Hz), 120.6, 104.1, 97.44, 

97.35 ppm.; IR (neat) υmax 2832, 1684, 1582, 1432, 1364, 1282, 1193, 1132, 843, 724 (cm-1); HRMS 

(ESI) m/z calcd for C10H4F3O3 229.0107 ([M–Na+]+), found 229.0108. 

 

 

 

Figure S1. IR spectra of (a) 7-hydroxy-4-(trifluoromethyl)coumarin and (b) its sodium salt 7‒. The 
disappearance of broad band at 3393 cm-1 of spectrum (b) indicates complete ionization of 7-hydroxy-
4-(trifluoromethyl)coumarin. 
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2. X-Ray crystallographic data 

 

Single crystal X-ray diffraction analysis. X-ray data for single crystals of 1 were recorded with a 

cryoloop mounted on a goniometer head in a cold stream of liquid nitrogen. The diffraction data were 

measured with synchrotron radiation with a Rayonix MX225HS CCD area detector with a silicon (111) 

double-crystal monochromator at the Pohang Accelerator Laboratory, Korea. The PAL BL2D-SMDC 

programS2 was used for data collection and HKL3000smS3 was used for cell refinement, reduction, and 

absorption correction. The structure was solved by direct methods and refined by full-matrix least-

squares analysis using anisotropic thermal parameters for non-hydrogen atoms with the SHELXTL 

program. All hydrogen atoms were calculated at idealized positions and refined with the riding models. 

CCDC2057514 (1) contains the supplementary crystallographic data for this paper. 

 

 
Figure S2. X‐ray crystal structure of 1. CCDC 2057514 (1) contains the supplementary crystallographic 
data for this paper. These data can be obtained free of charge from the Cambridge Crystallographic 
Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 
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Table S1. Crystal data and structure refinement for 1. 
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3. DFT calculation for conformational study 
 

General methods. To investigate conformational stability for calix[n]triazoliums (1‒3), density 

functional theory (DFT) calculations were performed, using the ωB97xD functional, comprising a 

version of Grimme’s D2 dispersion model, at the 6-31++G(d,p) level of theory.S4 All calculations were 

performed using the Gaussian 16W program package.S5 Input file generation was performed using 

Gabedit 2.5.0.S6 

 

Table S2. The calculated heat of formation (in kcal/mol), and their relative energies (in parenthesis) 
and optimized geometries for possible conformers of calix[4]triazolium (1). 

 

 

Table S3. The calculated heat of formation (in kcal/mol), and their relative energies (in parenthesis) 
and optimized geometries for possible conformers of calix[5]triazolium (2). 
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Table S4. The calculated heat of formation (in kcal/mol), and their relative energies (in parenthesis) 
and optimized geometries for possible conformers of calix[6]triazolium (3). 
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4. 1H NMR studies of calix[n]triazoliums 

(1) 1H NMR of calix[n]triazoliums (1–3) 

 

Figure S3. 1H NMR spectrum of 1–3 in DMSO-d6. 
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(2) Variable-temperature (VT) 1H-NMR studies 

 

 

Figure S4. 1H NMR Spectra of 1 in DMF-d7 at different temperatures (–40 ~ 80 °C). 
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Figure S5. 1H NMR Spectra of 2 in DMF-d7 at different temperatures (–40 ~ 100 °C). 
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Figure S6. 1H NMR Spectra of 3 in DMF-d7 at different temperatures (–40 ~ 80 °C). 
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(3) Hydrogen/deuterium (H/D) exchange of calix[n]triazoliums (1–3) 

 

 

Figure S7. 1H NMR Spectra of 1 in D2O. Triazolium protons (Ha) disappeared within 20 min. 

 

 

 

Figure S8. 1H NMR Spectra of 2 in D2O. Triazolium protons (Ha) disappeared within 20 min. 
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Figure S9. 1H NMR Spectra of 3 in D2O. Triazolium protons (Ha) disappeared within 12 h. 
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5. Complexation studies between calix[n]triazoliums and chromenolate 

(1) Fluorescence titration of calix[n]triazoliums 1‒3 with chromenolate 7‒: Stock solutions of 

calix[n]triazoliums 1‒3 (50 mM) and chromenolate 7‒ (10 mM) in water were prepared separately. A 3 

mL 7‒ solution was transferred to a cuvette and an initial spectrum was taken. Aliquots of 1‒3 solutions 

(0–20 μL) were added to the cuvette and the spectrum was recorded after each addition. The binding 

constant was analyzed by Bindfit, plotting fluorescence emission values at 500 nm against equivalents 

of the 1‒3 added. The graph of the fluorescence titration of chromenolate 7‒ using 3 is shown in Fig. 2 

in the manuscript. 

 

 
Figure S10. Fluorescence spectra of 7‒ (10 µM) upon titration with 1 (0–10 μL) in water (λex = 410 
nm). 
 

 

Figure S11. Fluorescence spectra of 7‒ (10 µM) upon titration with 2 (0–12 μL) in water (λex = 410 
nm). 
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(2) Job's plot for the binding stoichiometric ratio: Stock solutions of equal concentration of 

calix[n]triazoliums 1‒3 (10 mM) and chromenolate 7‒ (10 mM) in water were prepared separately. Ten 

vials were each filled with a total 10 mL solution of calix[n]triazoliums 1‒3 and chromenolate 7‒ in the 

following ratios (1‒3:7‒): 10:0, 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9. Job’s plot was constructed by 

plotting the change in fluorescence at 500nm of chromenolate 7‒ against the molar fraction of the host. 

 

 
Figure S12. Job’s plot generated from the fluorescence titration data of 1 with 7‒ in water. 

 

 
Figure S13. Job’s plot generated from the fluorescence titration data of 2 with 7‒ in water. 
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Figure S14. Job’s plot generated from the fluorescence titration data of 3 with 7‒ in water. 

 

 

(3) Association constant calculated by bindfit 

a. Association constant of 1/7‒ complex 

 

Figure S15. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 1 following the fluorescence emission 
values at 500 nm vs. the data fitted to 1 : 1 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
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Figure S16. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 1 following the fluorescence emission 
values at 500 nm vs. the data fitted to 1 : 2 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
 

 
Figure S17. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 1 following the fluorescence emission 
values at 500 nm vs. the data fitted to 2 : 1 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
 



S18 
 

Table S5. Summary of association constants between 1 and 7‒ according to different binding models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
 

 

b. Association constant of 2/7‒ complex 

 

Figure S18. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 2 following the fluorescence emission 
values at 500 nm vs. the data fitted to 1 : 1 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
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Figure S19. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 2 following the fluorescence emission 
values at 500 nm vs. the data fitted to 1 : 2 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
 

 
Figure S20. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 2 following the fluorescence emission 
values at 500 nm vs. the data fitted to 2 : 1 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
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Table S6. Summary of association constants between 2 and 7‒ according to different binding models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
 

 

c. Association constant of 3/7‒ complex 

 

Figure S21. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 3 following the fluorescence emission 
values at 500 nm vs. the data fitted to 1 : 1 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
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Figure S22. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 3 following the fluorescence emission 
values at 500 nm vs. the data fitted to 1 : 2 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
 

 
Figure S23. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of 7‒ with 3 following the fluorescence emission 
values at 500 nm vs. the data fitted to 2 : 1 UV binding model, the corresponding residual plot and the 
association constants with the calculated asymptotic standard errors. 
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Table S7. Summary of association constants between 3 and 7‒ according to different binding models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
 

(4) 1H NMR spectra of 1‒3 in the presence of increasing concentrations of 7‒ 

 
Figure S24. 1H NMR spectra of 1 (2 mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of 7‒. 
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Figure S25. 1H NMR spectra of 2 (2 mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of 7‒. 
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Figure S26. 1H NMR spectra of 3 (2 mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of 7‒. 
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6. Indicator displacement for the recognition of AMP 

 

I. Fluorescence spectra of 3/7‒ complexes in the presence of nucleoside phosphates 

 

 

Figure S27. Fluorescence spectra of 3/7‒ complex (10 μM, λex = 410 nm) in the presence of 100 equiv. 
of adenine nucleotides (as sodium salts, AMP, ADP or ATP) in water. 

 

 

Figure S28. Fluorescence spectra of 3/7‒ complex (10 μM, λex = 410 nm) in the presence of 100 equiv. 
of cytidine nucleotides (as sodium salts, CMP, CDP or CTP) in water. 
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Figure S29. Fluorescence spectra of 3/7‒ complex (10 μM, λex = 410 nm) in the presence of 100 equiv. 
of guanosine nucleotides (as sodium salts, GMP, GDP or GTP) in water. 

 

II. Fluorescence spectra of 1‒2/7‒ complexes in the presence of various anions 

 

 

Figure S30. Fluorescence spectra of 1/7‒ complex (10 μM, λex = 410 nm) in the presence of 100 equiv. 
of various anions (as sodium salts, F‒, Cl‒, Br‒, I‒, H2PO4

‒, OAc‒, NO3
‒, HSO4

‒, AMP, ADP or ATP) in 
water. 
 
 



S27 
 

 

Figure S31. Fluorescence spectra of 2/7‒ complex (10 μM, λex = 410 nm) in the presence of 100 equiv. 
of various anions (as sodium salts, F‒, Cl‒, Br‒, I‒, H2PO4

‒, OAc‒, NO3
‒, HSO4

‒, AMP, ADP or ATP) in 
water. 
 

III. Indicator displacement of 1‒3/7‒ complex with AMP 

(1) Fluorescence titration spectra of 1‒3/7‒ complex upon addition of AMP 

Fluorescence titration of 1‒3/7‒ complex with AMP: Stock solutions of calix[n]triazoliums 1‒3 (50 

mM), chromenolate 7‒ (10 mM) and AMP (500 mM) in water were prepared separately. An aliquot of 

3 mL of 7‒ solution was transferred to a cuvette to take an initial spectrum and add the minimum amount 

of 1‒3 solution for complete fluorescence quenching of 7‒. Aliquots of each AMP solution (0–60 μL) 

were added to the cuvette and the spectrum was recorded after each addition. The binding constant was 

analyzed by Bindfit, plotting fluorescence emission values at 500 nm against equivalents of the AMP 

added. The graph of the indicator displacement of 3/7‒ complex with AMP is shown in Fig. 4b in the 

manuscript. 

 

Figure S32. Fluorescence spectra of 1/7‒ complex (10 μM, λex = 410 nm) upon addition of AMP (0–60 
μL) in water. 
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Figure S33. Fluorescence spectra of 2/7‒ complex (10 μM, λex = 410 nm) upon addition of AMP (0–60 
μL) in water. 
 

(2) Association constant calculated by bindfit 

a. Association constant calculation between 1/7‒ complex and AMP 

 

Figure S34. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 1/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 1 : 1 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
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Figure S35. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 1/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 1 : 2 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
 

 

Figure S36. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 1/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 2 : 1 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
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Table S8. Summary of association constants between AMP and 1/7‒ complex according to different 
binding models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
 

 

b. Association constant calculation between 2/7‒ complex and AMP 

 

Figure S37. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 2/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 1 : 1 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
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Figure S38. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 2/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 1 : 2 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
 

 

Figure S39. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 2/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 2 : 1 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
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Table S9. Summary of association constants between AMP and 2/7‒ complex according to different 
binding models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
 

 

c. Association constant calculation between 3/7‒ complex and AMP 

 

Figure S40. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 3/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 1 : 1 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
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Figure S41. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 3/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 1 : 2 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
 

 

Figure S42. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for fluorescence titration of AMP with 3/7‒ complex following the 
fluorescence emission values at 500 nm vs. the data fitted to 2 : 1 UV binding model, the corresponding 
residual plot and the association constants with the calculated asymptotic standard errors. 
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Table S10. Summary of association constants between AMP and 3/7‒ complex according to different 
binding models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
 

(3) 1H NMR titration spectra of 3 upon addition of AMP to calculate the association constant 

 

 
Figure S43. 1H NMR titration spectra of 3 (4 mM) upon addition of AMP (0–1 equiv.) in DMSO-d6. 
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(4) Association constant between 3 and AMP calculated by bindfit 

 

Figure S44. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for 1H NMR titration of 3 with AMP following the triazolium C5–H 
signal vs. the data fitted to 1 : 1 NMR binding model, the corresponding residual plot and the association 
constants with the calculated asymptotic standard errors. 
 

 

Figure S45. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for 1H NMR titration of 3 with AMP following the triazolium C5–H 
signal vs. the data fitted to 1 : 2 NMR binding model, the corresponding residual plot and the association 
constants with the calculated asymptotic standard errors. 



S36 
 

 

Figure S46. Screenshot of the summary window of http://app.supramolecular.org/bindfit/. This 
screenshot shows the raw data for 1H NMR titration of 3 with AMP following the triazolium C5–H 
signal vs. the data fitted to 2 : 1 NMR binding model, the corresponding residual plot and the association 
constants with the calculated asymptotic standard errors. 

 

Table S11. Summary of association constants between AMP and 3 according to different binding 
models.a 

 
a The Bindfit software for data analysis was used from supramolecular.org. 
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(5) 1H NMR spectra of 4 and 1‒3 in the presence of increasing concentrations of AMP 

 

 

Figure S47. 1H NMR spectra of 4 (2mM) in DMSO-d6 recorded in the presence of AMP (1 equiv.). 

 

Figure S48. 1H NMR spectra of 1 (2mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of AMP. 
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Figure S49. 1H NMR spectra of 2 (2mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of AMP. 

 

 

 

Figure S50. 1H NMR spectra of 3 (2mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of AMP. 
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(6) 1H NMR spectra of AMP in the presence of increasing concentrations of 1‒3 

 

Figure S51. 1H NMR spectra of AMP (4 mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of 1. 

 

 

Figure S52. 1H NMR spectra of AMP (4 mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of 2. 
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Figure S53. 1H NMR spectra of AMP (4 mM) in DMSO-d6 recorded in the presence of increasing 
concentrations of 3. 
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(7) 31P NMR spectra of AMP with calix[n]triazoliums (1–3) 

 
Figure S54. 31P NMR spectra of (a) AMP (2 mM) and (b) with 0.1 equiv. of 1 (c) with 0.1 equiv. of 2 
(d) with 0.1 equiv. of 3 in D2O. 
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8. NMR Spectra 

 
1H NMR spectrum of compound 1. 

 
13C NMR spectrum of compound 1. 
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1H NMR spectrum of compound 2. 

 
13C NMR spectrum of compound 2. 
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1H NMR spectrum of compound 3. 

 
13C NMR spectrum of compound 3. 
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1H NMR spectrum of compound 7‒. 

 

13C NMR spectrum of compound 7‒. 


