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Instrumentation  

TU-1901 double beam UV-visible spectrophotometer; RE-52A rotary 

evaporator; VERTEX70 (Bruker, Germany)Fourier infrared spectrometer; 

FA2204N electronic balance; The German resistance chi STA449C thermal 

analyzer; JNM-ECZ400s MHz nuclear magnetic resonance (NMR) 

spectrometer, Agilent 6545 Q-TOF. 

Materials  

Q[8] was prepared in the Key Laboratory of Macrocyclic and 

Supramolecular Chemistry of Guizhou province (purity≥98%); baicalein (purity 

≥98%) and ABTS were purchased from Aladdin. 

BALE–Q[8]: A certain amount of Q[8] and BALE were weighed according 

to a 1:1 molar ratio of NQ[8]/NBALE, dissolved with distilled water and 

methanol, and stirred for 1 h. The solvent was removed in vacuo to obtain the 

BALE–Q[8]inclusion compound (1:1). 

Methods  

1H NMR spectroscopy 

To study the host–guest complexation of Q[8] and BALE, 1 × 10−6 mol of 

Q[8], BALE and BALE–Q[8] in 5 × 10−4 L DCl (10 mol·L−1) with little 

3-(trimethylsilyl)propionic-2,2,3,3,-d4 acid were prepared and their 

corresponding 1H NMR spectra and 1H NOESY were recorded at 20 °C on a 

JNM-ECZ400s MHz nuclear magnetic resonance (NMR) spectrometer.  
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Figure S1: NOESY spectrum (400 MHz) of the BALE–Q[8] inclusion complex 

recorded in DCl. 

 

UV–vis spectroscopy  

The UV absorption spectra of the host–guest complexes were recorded 

on a TU-1901 double beam UV–visible spectrophotometer at room 

temperature. A methanol solution of BALE was prepared at a concentration of 

1.00 × 10−3 mol∙L−1 and an aqueous solution of Q[8] was prepared at a 

concentration of 1.00 × 10−4 mol∙L−1 to determine their absorption spectra. 

Samples of these solutions (including 2% methanol) were combined to give 

solutions with a BALE:Q[8] ratio of 0, 0.2, 0.4......and 3.0. The formation 

constants of the BALE–Q[8] complexes (K) (1:1) were calculated according to 

curve fitting methods using Job’s method fixing the system concentration (2 × 

10−5 mol∙L−1) and molar ratio of NQ[8]:N(Q[8] + BALE) = 0, 0.1, 0.2, 0.3, ..., 

1.0. 
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IR spectroscopy and DTA  

BALE, Q[8], a physical mixture of BALE and Q[8] (NQ[8]:NBALE= 1:1)and 

BALE–Q[8] were weighed, respectively. KBr was added to prepare KBr discs 

of the samples to record the IR spectra over a wavenumber range of 4000–500 

cm−1. In addition, 10 mg of each sample was weighed for DTA. 

Stability study  

Aqueous solutions of BALE and BALE–Q[8] were prepared at a 

concentration of 2 ×10-5 mol∙L-1 and placed in air. The solutions were sampled 

over time at room temperature and their UV absorption intensity was 

measured. The decomposition rate constants of BALE were obtained by 

plotting the absorbance values of BALE without decomposition and the 

stability was investigated. 

Solubility study (phase solubility method) [1] 

1. Calibration curve for the BALE standard solution 

A methanol solution of BALE at a concentration of 1 ×10−3 mol∙L−1 was 

used as a stock solution. Different volumes (0.02, 0.04, 0.06, 0.08 and 0.10 mL) 

of BALE were placed 10 mL volumetric flasks. The volume of the methanol 

was kept unchanged at 1%. The absorbance at λ270 nm was measured and the 

standard calibration curve of BALE was obtained. 

2. Correction curve of the BALE standard solution in the presence of Q[8]  

A methanol solution of BALE at a concentration of 1 × 10−3mol∙L−1 was 

used as the stock solution. Different volumes (0.02, 0.04, 0.06, 0.08 and 0.10 

mL) of the BALE stock solution were added to 10 mL volumetric flasks and an 

aqueous solution of Q[8] was added. The volume was adjusted to 1% by 

volume of methanol. The calibration curve for BALE in the presence of Q[8] 

was obtained by measuring the absorbance at λ270 nm. 

3. Determination of the solubility of BALE  

A total of 5 mg of BALE was weighed into 25 mL volumetric flasks and 

different volumes (0, 5, 10, 15, 20 and 25 mL) of a 1 × 10−4 mol∙L−1 Q[8] 
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solution added. Water was used to make up the remaining volume and the 

mixtures subjected to ultrasonication for 60 min until the solid-liquid balance. 

The absorbance was measured at λ270 nm after filtration through a 0.5 μm 

membrane filter. The BALE content was calculated according to the working 

curve. 

ABTS radical-scavenging activity [2] 

The antioxidant activities of the test compounds were evaluated on the 

basis of the radical-scavenging effect of the stable ABTS free radical. An 

ABTS+• solution was prepared by mixing 7.0 mmol of ABTS salt with 2.45 mmol 

of potassium persulfate in 10 mL of distilled water. The solution was kept at 

room temperature in the dark for 24 h prior to use. Fresh ABTS+• solutions 

were prepared for each assay. Different volumes of 1 × 10−3 mol∙L−1 BALE or 

BALE@Q[8] solution was added into 10 mL volumetric flasks, using water to 

make up the remaining volume. Then, 0.1 mL of the ABTS+• stock solution was 

added with stirring. Clearance time curve: The absorbance was measured at 

415 nm every 0.5 min at room temperature. The percentage inhibition of the 

test compounds was calculated using the following equation:  

I %= [(Acontrol – Asample)/Acontrol] × 100% 

Where Acontrol is the absorbance of the control reaction (containing all the 

reagents except the test compound) and Asamples (the absorbance of the 

reaction containing the test compound). Clearance rate curve: The samples 

were left to stand still for 30 min, the absorbance at different concentrations 

was measured at 415 nm at room temperature and the half inhibition 

concentration (IC50) was calculated using the clearance rate curve. 

In vitro release studies [3,4] 

The in vitro drug release behavior of the inclusion compound was 

investigated using a constant temperature shaking method. After accurately 

weighing 0.01 mmol of BALE and 0.01 mmol of BALE–Q[8], the samples were 

added to dialysis bags and placed in a thermostatic shaker containing artificial 
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intestinal fluid (pH = 6.8 phosphate buffer solution, 500 mL) or artificial gastric 

juice (pH = 1.2 hydrochloric acid solution, 500 mL), shaken slowly in a water 

bath at 37 °C. At appropriate time intervals, 3 mL of each sample was removed, 

adding the same volume of fresh release medium at the same time. The 

absorbance of the samples were measured at 270 nm, the release rate of 

BALE calculated using the absorbance of BALE. 

Mass spectrum 

The ESI–TOF Mass Spectrometry of the BALE–Q[8] inclusion complex 

were recorded on an Agilent 6545 Q-TOF at room temperature. And an 

aqueous solution of BALE–Q[8] was prepared at a concentration of 1.00 × 10−4 

mol∙L−1, then the solution was filtered and tested by MS. 

 

Figure S2: ESI–TOF mass spectrometry of the BALE–Q[8] inclusion complex 
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