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1. The isolation and purification of GP-682 and GPA-696 

1.1. General Information 

High-resolution mass spectra (HRMS) were obtained with a FTICR-MS (Ion spec 7.0T) 

spectrometer. 1H NMR spectra were obtained by using a Bruker AV 400. Chemical shifts 

are reported in parts per million (ppm) relative to either a tetramethylsilane internal 

standard or solvent signals. Data are reported as follows: chemical shift, multiplicity (s 

= singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet), coupling 

constants and integration. 13C NMR spectra were recorded using a Bruker AV 400 

spectrometer (100 MHz) using DMSO-d6 as the solvent. Chemical shifts (δ) are 

reported in parts per million measured relative to the solvent peak.  

1.2. Spectrum Data 

 

 

 



 

Fig. S1. High resolution mass spectrum of GP-682 in positive and negative mode 

(A), (B): positive mode (C), (D): negative mode 

 

The NMR and HRMS of GP-682 were: 1H NMR (400 MHz, DMSO-d6) δ 5.48 (s, 1H), 5.22 

(d, J = 3.9 Hz, 1H), 4.97 (s, 2H), 4.71 (d, J = 4.5 Hz, 1H), 4.53 (dt, J = 18.4, 5.1 Hz, 2H), 

4.32 (s, 1H), 4.23 (d, J = 7.7 Hz, 1H), 4.11 (s, 1H), 4.05-3.96 (m, 3H), 3.80-3.61 (m, 3H), 

3.49-3.36 (m, 3H), 3.15 (d, J = 13.3 Hz, 4H), 3.05 (d, J = 8.0 Hz, 2H), 2.88 (dd, J = 14.3, 

4.5 Hz, 1H), 2.21 (t, J = 13.4 Hz, 1H), 1.84 (tdd, J = 28.1, 10.0, 5.9 Hz, 4H), 1.72-1.45 (m, 

5H), 1.31 (s, 6H), 1.17 (d, J = 15.8 Hz, 5H), 1.09-1.03 (m, 1H), 0.96 (dd, J = 12.4, 4.4 Hz, 

1H), 0.90 (s, 3H), 0.83 (s, 3H), 0.67 (s, 3H); 13C NMR (100 MHz, DMSO-d6) δ 178.2, 

144.0, 121.5, 104.3, 76.9, 76.8, 73.8, 73.0, 70.2, 68.3, 61.6, 61.1, 48.6, 47.4, 46.7, 46.5, 

46.4, 44.2, 41.2, 36.3, 35.2, 34.6, 32.9, 32.7, 31.5, 30.3, 26.5, 24.2, 23.1, 18.2, 17.2, 

16.8. HRMS [M - H]-
 calculated 681.3856, found 681.3853.  



 

Fig. S2. The 1H NMR data of GP-682. 

 

Fig. S3. The 13C NMR data of GP-682. 



 

Fig. S4. The heteronuclear single quantum coherence (HSQC) NMR data of GP-682. 

 

Fig. S5. The chemical structure of GPA-696. 



 

Fig. S6. High resolution mass spectrum of platycodon 696 in positive and 

negative mode (A), (B): positive mode (C), (D): negative mode 

 

The NMR and HRMS of GPA-696 were: 1H NMR (400 MHz, DMSO-d6) δ 5.21 (d, J = 3.7 

Hz, 2H), 5.04 (s, 2H)4.76 (d, J = 18.1 Hz, 1H), 4.33 (s, 2H), 4.21 (s, 1H), 3.79 - 3.61 (m, 

4H), 3.43 (dd, J = 11.4, 5.2 Hz, 5H), 3.16 (d, J = 7.8 Hz, 2H), 3.04 (pd, J = 8.9, 3.7 Hz, 3H), 

2.88 (dd, J = 14.1, 4.5 Hz, 1H), 2.21 (t, J = 13.5 Hz, 1H), 1.81 (d, J = 32.0 Hz, 5H), 1.73-

1.54 (m, 3H), 1.44 (dd, J = 23.7, 9.0 Hz, 3H), 1.31 (d, J = 6.8 Hz, 4H), 1.23 (s, 1H), 1.21-

1.11 (m, 2H), 1.06 (d, J = 9.0 Hz, 4H), 0.90 (s, 4H), 0.83 (s, 3H), 0.67 (s, 3H); 13C NMR 

(100 MHz, DMSO-d6) δ 178.3, 144.2, 121.3, 104.4, 76.9, 76.8, 73.8, 72.9, 70.1, 68.3, 

61.1, 55.1, 48.6, 47.7, 47.3, 46.4, 46.3, 41.2, 35.9, 35.2, 34.6, 32.9, 32.3, 31.5, 30.3, 

26.5, 25.5, 24.2, 23.3, 16.9, 14.9. HRMS [M - H]- calculated 695.3648, found 695.3651. 

 



 

Fig. S7. The 1H NMR data of GPA-696. 

 

Fig. S8. The 13C NMR data of GPA-696. 



 

Fig. S9. The heteronuclear single quantum coherence (HSQC) NMR data of GPA-696. 

 

2. The methodological investigation of levofloxacin distribution analysis of lung 

tissue by HPLC 

2.1 Methods 

2.1.1 Specificity 

The blank biological samples of mice and the biological samples after administration 

were taken respectively. The samples were processed according to the method 

described in the manuscript and determined according to the chromatographic 

conditions in the manuscript to investigate whether the endogenous substances in 

mice would interfere with the determination. 

2.1.2 Standard curve and linear range 

The reference stock solution was gradually diluted with methanol to prepare a series 

of standard solutions with mass concentrations of 110.7, 55.35, 27.65, 13.84, 6.92, 

3.36, 1.73, 0.87, 0.43 and 0.22 μg/mL. The samples were prepared and processed 

according to the method described in the manuscript and determined according to 

the chromatographic conditions in the manuscript. Linear regression analysis was 

carried out with the concentration of levofloxacin as the abscissa and the ratio of each 



compound to the area of internal standard peak as the ordinate. 

2.1.3 Precision and accuracy 

Took 100 μL of blank biological sample, added levofloxacin standard solution, and 

prepared quality control samples of high, medium and low concentrations according 

to the method in the manuscript. The concentrations of quality control samples of lung 

tissue were 0.069, 0.554 and 4.428 μg/mL respectively, and each concentration was 

parallel to 5 samples. The relative error (RE) and relative standard deviation (RSD) were 

calculated according to the chromatographic conditions in the manuscript. The 

samples were prepared according to the intraday precision inspection method, and 

the intraday precision was investigated for 3 consecutive days. 

2.1.4 Recovery rate 

Took 100 μL of blank biological sample, added levofloxacin standard solution, and 

prepared quality control samples of high, medium and low concentrations according 

to 3.3 "precision and accuracy", 5 samples in parallel for each concentration. 

Determined according to the chromatographic conditions described in the manuscript. 

Recorded the peak area A1, prepared another sample of levofloxacin standard solution 

of the same mass concentration, determined according to the chromatographic 

conditions in the manuscript, recorded the peak area A2, and calculate the recovery 

rate with A1/A2. 

2.2 Results 

2.2.1 Specificity 

The chromatographic peak in each biological sample has a good peak type, and there 

is no interference of heteropeak in the determination. The endogenous substances in 

the sample do not interfere with the detection results. The HPLC determination results 

are shown in Fig. S10. 

 

                   A                              B 



Fig. S10. HPLC chromatogram of levofloxacin and terazosin hydrochloride (internal 

standard) in lung tissue. A: blank lung tissue sample B: administration of lung tissue 

sample; 1-levofloxacin; 2-terazosin hydrochloride. 

 

2.2.2 Standard curve and linear range 

In different biological samples, the lowest concentration point of the standard curve 

meets the requirements of S/N > 10 and RSD < 20%. The correlation coefficient of the 

standard curve was greater than 0.9990. The standard curve of plasma and tissue 

samples was shown in Fig. S11. The regression equation and linear range were shown 

in Table S1. 

 

Fig. S11. Quantitative standard curve of levofloxacin in lung tissue. 

 

Table S1 Investigation of linear relationship of levofloxacin in lung tissue 

samples regression equation 
correlation 

coefficient 
linear range (μg/mL) 

lung Y=3.1331X+0.0173 0.9991 0.035～4.428 

 

2.2.3 Precision and accuracy 

The precision and accuracy were inspected. The precision in day and in day were all in 

accordance with RSD < 15%, Re < 15%. The inspection results were in line with the 

biological sample test standards.  

 

 

 



Table S2 Intra and inter-day precision test (𝑥 ̅± s, n = 5) 

tissue 

theoretical 

concentration 

(μg/mL) 

intraday precision intra-day precision 

measured value 

(μg/mL) 
RSD% RE% 

measured 

value 

(μg/mL) 

RSD% RE% 

lung 0.554 0.606±0.029 4.89 9.43 0.549±0.055 10.11 -0.85 

 4.428 4.241±0.347 8.18 -4.23 4.332±0.441 10.17 -2.16 

 0.035 0.032±0.002 6.14 -7.74 0.031±0.003 8.20 -11.7 

 

2.2.4 Recovery rate 

The recovery rate of the sample was investigated. Under the treatment method of this 

experiment, the recovery rate was between 80% and 120%, and the inspection results 

meet the biological sample detection standard. 

Table S3 Results of recovery of levofloxacin in lung tissue samples (�̅� ± s, n = 5) 

tissue 
concentration 

added (μg/mL) 
recovery rate % RSD% 

lung 0.554 88.39±3.15 3.57 

 4.428 97.12±2.51 2.58 

 0.035 101.92±7.76 7.62 

 

3. GP-682 micelles induced cell membrane perforation 

 
Fig. S12. The whole images of BEAS-2B cells observed by TEM treatment with or 

without 100 μg/mL GP-682 micelles treatment. 



4. Pharmacokinetic investigation of levofloxacin in mice lung 

Table S4 Pharmacokinetic parameters of levofloxacin in mice lung (�̅�±s n=5) 

parameter unit Lev group 
GP-682 micelles 

+ Lev group 

AUC0-t mg/L*h 129.796 ± 16.161 224.017 ± 34.494 

Cmax mg/L 178.394 ± 39.339 187.191 ± 17.069 

T1/2Z h 0.356 ± 0.035 0.457 ± 0.051 

Tmax h 0.266 ± 0.15 0.316 ± 0.182 

Vz/F L/kg 0.312 ± 0.053 0.232 ± 0.053 

CLz/F L/h/kg 0.606 ± 0.076 0.35 ± 0.053 

Pharmacokinetic parameters were analyzed by DAS 2.0 software. 
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