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1. The corresponding NMR and MS spectroscopy of PYN

Compound A: 
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Figure S1. (a) 1H NMR spectrum of compound A in CDCl3. (b) 13C NMR spectrum of 

compound A in CDCl3. (c) ESI-MS of compound A.

Compound B: 
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Figure S2. (a) 1H NMR spectrum of compound B in MeOD. (b) 13C NMR spectrum of 

compound B in DMSO-d6. (c) ESI-MS of compound B.

PYN: 
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Figure S3. (a) 1H NMR spectrum of compound PYN in DMSO-d6. (b) 13C NMR 

spectrum of compound PYN in TFA-d1. (c) ESI-MS of compound PYN.

2. The solubility and the optical properties of PYN in H2O and MeOH

The solubility of PYN in H2O and methanol as shown in Fig. S4 (a) and (b). Since 

PYN is an amphiphilic molecule, the solubility was assessed by the Tyndall effect.  

Once the light beam appears, assemblies should be formed in the solution. Using this 

criterion to judge the solubility, PYN has a maximum solubility of around 4-5 μmol 



L-1. PYN is quite soluble in MeOH; light beams appeared as the concentration reached 

50-57 μmol L-1. 

In the aqueous solution, the aggregation of PYN resulted in the absorption peak 

shift from 445 to 455 nm; correspondingly, the emission peaks at 665 and 724 nm 

appeared, and the intensity increased with increasing the concentration of PYN. 

In the methanol solution, the aggregation did not cause any peak shift in the UV-

vis spectra. In contrast, the emission peak converted from 555 to 678 nm. The emission 

of the aggregates in the aqueous solution is different from that in methanol. These 

results imply that either the molecules should be packed in different ways or the 

aggregates have different emission mechanisms in these two solvents.
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Figure S4. (a) The solubility of PYN in H2O. (b) The solubility of PYN in MeOH. (c) 

The UV of PYN in H2O and MeOH. (d) The normalised fluorescence spectra of PYN in 

H2O and MeOH.

We quantified the CMC of PYN in aqueous solution by UV‒vis spectroscopy. The 

linear fit shows a turning point at approximately 6.7 × 10-6 mol L-1, corresponding to 

the CMC of PYN, as shown in Fig. S5.



Figure S5. Absorption intensity of PYN at different concentrations.

3. The dynamics and kinetics of supramolecular binding

The kinetics of supramolecular binding by monitoring the fluorescence evolution over 

time. The experimental results showed that the fluorescence intensity leveled off after 

approximately 140 s.

Figure S6. The fluorescence intensity at 690 nm over time after the addition of CB[8] 

to PYN (at RT). 

The dynamics of supramolecular binding using the Benesi–Hildebrand equation. 

The binding ratio between PYN and CB[8] was 1:2 in aqueous solution. According to 

the Benesi–Hildebrand equation, we can obtain the binding constant between PYN and 



CB[8]. The following equation shows the Benesi–Hildebrand equation:

1
𝐹 ‒ 𝐹0

=
1

𝐾𝑎 ∙ (𝐹𝑚𝑎𝑥 ‒ 𝐹0) ∙ 𝐶𝐶𝐵[8]2
+

1
𝐹𝑚𝑎𝑥 ‒ 𝐹0

#(1)

F and F0 represent the fluorescence intensity of the solution without or after the 

addition of CB[8], Fmax is the maximum fluorescence intensity of the solution after the 

addition of CB[8], Ka is the binding constant between PYN and CB[8], and CCB[8] is the 

concentration of the added CB[8]. As shown in Fig. R4, an excellent linear relationship 

was presented between (F-F0)-1 and CCB[8]
2, indicating 1:2 binding between PYN and 

CB[8], which is consistent with previous results. In addition, the linear analytical 

equation obtained was Y = 8.6 × 10-17 X + 7.3 × 10-8, in which K is the ratio of the 

intercept to the slope of the equation and was calculated to be 8.5 × 109 (mol L-1)-2, 

suggesting strong binding between PYN and CB[8].
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Figure S7. The Benesi-Hildebrand plots of PYN and CB[8].

4. Fluorescence quantum yield of PYN and PYN@CB[8].



Figure S8. Fluorescence quantum yield of PYN and PYN@CB[8].

5. Theoretical calculations of PYN@CB[8].

 Using density functional theory (DFT) and time-dependent density functional 

theory (TD-DFT) methods, the geometric structures of the HOMO and LUMO of 

PYN and PYN@CB[8] were fully optimized. The optimized structures, distributions 

of HOMO and LUMO and excited state levels of the lowest adiabatic excited states 

were analyzed by the B3LYP/6-31 g (d) basis set via the Gaussian 16 package.1 In 

addition, absorption and emission spectra were obtained using the wavefunction 

analysis software Multiwfn.2, 3



Figure S9. The HOMO and LUMO distributions of PYN@CB[8](top view).
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