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1. Complexation studies on model compounds 1 and 3 
To determine the stoichiometry and association constant between 1 and 3, 1H NMR titrations were done with 

solutions which had a constant concentration of 3 (1.00 mM) and varying concentrations of 1. By a non-linear 

curve-fitting method, the association constant between the 3 and 1 was calculated. By a mole ratio plot, a 1:1 

stoichiometry was obtained for both system.

The non-linear curve-fitting was based on the equation:S1

Δδ  (Δδ∞/[H]) (0.5[G]0  0.5([H]0 1/Ka) (0.5 (G]0
2 (2[G]0(1/Ka [H]0))  (1/Ka  [H]0)2) 0.5))    (Eq. S1) 

Wherein Δδ is the chemical shift change of H9 on 3 at [H]0, Δδ∞ is the chemical shift change of H9 when the host is 

completely complexed, [G]0 is the fixed initial concentration of the guest, and [H]0 is the varying concentration of 1.
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Figure S1. Partial 1H NMR spectra (400 MHz, D2O, 298 K) of 3 at a concentration of 1.00 mM with different 

concentrations of 1: (a) 0.00 mM, (b) 1.13 mM, (c) 2.14 mM, (d) 3.05 mM, (e) 3.87 mM, (f) 4.61 mM, (g) 6.67 

mM, (h) 8.24 mM, (i) 9.47 mM, (j) 10.5 mM, (k) 11.3 mM, (l) 12.0 mM, (m) 13.1 mM, (n) 14.0 mM, (o) 14.6 mM.

S3



Figure S2. The chemical shift changes of H9 on 3 upon addition of 1. The red solid line was obtained from the non-

linear curve-fitting using Eq. S1.
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Figure S3. Mole ratio plot for the complexation between 1 and 3, indicating a 1:1 stoichiometry.
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2. Partial 1H NMR spectra of the pH-controlled complexation between 1 and 2

Fig. S4. Partial 1H NMR spectra (400 MHz, D2O, 298 K): a) 2; b) a solution of 12.0 mM 1 and 3.00 mM 2; c) a 

solution of 20.0 mM aqueous HCl solution, 12.0 mM 1 and 3.00 mM 2; d) a solution of 20.0 mM of aqueous HCl 

solution, 20.0 mM NaOH, 12.0 mM 1 and 3.00 mM 2; and e) 1.

However, the chemical shift changes of the protons on the 2 after complexation could not be fully recovered. Three 

possible reasons are: 1) the solution was diluted; 2) the ionic strength of the solution increased; 3) different 

counterions were introduced, influencing ion pairing.
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3. Electrospray ionization mass spectrum of a water solution of 1 and 2

Fig. S5. Electrospray ionization mass spectrum of a water solution of 12.0 mM 1 and 3.00 mM 2.
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4. Fluorescence properties between 1 and 3

Fig. S6. Fluorescence spectral changes of 3 (2.00 M) upon addition of 1 (0.00–16.0 equiv.) in water (ex = 330 

nm, em = 490 nm; slits, 5 nm/5 nm).
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