
SUPPORTING INFORMATION 
 
 

Synthesis and anti-liver fibrosis activity research of L-

aspartic acid derivatives 
 
 

Miao Lv a, ‡, Si-Min Guo a, ‡, He-Xian Yang a, Yong-Jian Wang a, Yi-Ming Li a, Yang Li 

a, Hong Yi a, Hong-Wei He a, *, Zhuo-Rong Li a, * 

 

a Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences & Peking 

Union Medical College, Beijing 100050, China 

 

*Corresponding authors. 

*Zhuo-Rong Li. Tel: +86-10-63027185; fax: +86-10-63017302. *Hong-Wei He. Tel: 

+86-10- 63010985; fax: +86-10-63017302. 

E-mail addresses: lizhuorong@imb.pumc.edu.cn (Zhuo-Rong Li), hehwei@imb.pu

mc.edu.cn (Hong-Wei He). 

‡Miao Lv and Simin Guo contributed equally to this work. 

 



Contents of Supporting Information  

Supplementary Table S1 ....................................................................... 1 

Supplementary Figure S1 ..................................................................... 1 

Supplementary Figure S2 ..................................................................... 2 

Supplementary Figure S3 ..................................................................... 2 

Supplementary Figure S4 ..................................................................... 3 

1H and 13C NMR and HRMS spectra of all target compounds....... 4-48 

HPLC traces for all target compounds .......................................... 49-64 
 
 
 
 

      



1 

 

Supplementary Table S1. The relative fluorescence unit (RFU) of COL1A1 promotor 
of target compounds. The values were presented as the mean ± SD, n = 3. 

 
 
 

Supplementary Figure S1. The RFU of COL1A1 promotor of target compounds. n=3, *P <0.05, **P < 0.01 vs. 

Control group. 

 

Compound RFU Compound RFU 
1 143674.9 ± 32109.7 11f 99123.6 ± 17860.3 
3 23056.9 ± 7017.3 20a 102508.7 ± 12580.9 

4a 106237.2 ± 10544.5 20b 94881.8 ± 7963.9  
4b 85934.6 ± 17864.6 23a 90057.5 ± 1452.6  
4c 80485.7 ± 22615.1 23b 81660.6 ± 2179.5  
4d 83497.3 ±23755.3 28a 70040.5 ± 7951.7  
5 94919.5 ± 19273.7 29 83406.5 ± 41616.9 
6 128613.0 ± 57574.1 31 106608.6 ± 3888.3 

8a 63265.3 ± 16582.4 32a 65321.0 ± 6005.7  
8b 95132.4 ± 5710.5  33 116893.2 ± 8812.8 
9 3188.3 ±4407.2  34a 105579.0 ± 20740.0 

11a 110620.0 ± 23148.4 35 161478.3 ± 67708.9 
11b 130725.3 ± 8310.2 37 114307.8 ± 10191.8 
11c 158140.3 ± 50740.1 41 41555.6 ± 2445.9  
11d 100087.5 ± 6229.2 43 77132.5 ± 4101.8  
11e 89998.6 ± 7257.5  45 37918.9 ± 10579.6 

L-Asp 110724.3 ± 444.6 EGCG 79340.1 ± 5808.7  
Control 124874.7 ± 10750.9   
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Supplementary Figure S2. (A-E) Sulforhodamine B (SRB) assay results of the target compound. 

 

 

 

Supplementary Figure S3. (A-E) Compounds inhibit the expression of inflammation-related proteins. The values 

are expressed as the mean ± SD of three independent assays, #P < 0.05, ##P < 0. 01, significantly different from the 

non-treated control, and *P < 0.05, **P < 0. 01 significantly different from the LPS treatment group. 
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Supplementary Figure S4. (A-D) Compounds inhibit the expression of LPS-induced fibrogenic proteins in LX-2 

cells. The values are expressed as the mean ± SD of three independent assays, #P < 0.05, ##P < 0. 01, significantly 

different from the non-treated control, and *P < 0.05, **P < 0. 01 significantly different from the LPS treatment 

group. 
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1H and 13C NMR and HRMS spectra of all target compounds.  
Compound 1: 1H and 13C NMR and HRMS spectra. 
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Compound 3: 1H and 13C NMR and HRMS spectra. 
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Compound 4a: 1H and 13C NMR and HRMS spectra. 
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Compound 4b: 1H and 13C NMR and HRMS spectra. 
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Compound 4c: 1H and 13C NMR and HRMS spectra. 
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Compound 4d: 1H and 13C NMR and HRMS spectra. 



11 

 

 



12 

 

 
Compound 5: 1H and 13C NMR and HRMS spectra. 
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Compound 6: 1H and 13C NMR and HRMS spectra. 
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Compound 8a: 1H and 13C NMR and HRMS spectra. 
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Compound 8b: 1H and 13C NMR and HRMS spectra. 
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Compound 9: 1H and 13C NMR and HRMS spectra. 
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Compound 11a: 1H and 13C NMR and HRMS spectra. 
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Compound 11b: 1H and 13C NMR and HRMS spectra. 
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Compound 11c: 1H and 13C NMR and HRMS spectra. 
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Compound 11d: 1H and 13C NMR and HRMS spectra. 
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Compound 11e: 1H and 13C NMR and HRMS spectra. 
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Compound 11f: 1H and 13C NMR and HRMS spectra. 
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Compound 20a: 1H and 13C NMR and HRMS spectra. 
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Compound 20b: 1H and 13C NMR and HRMS spectra. 
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Compound 23a: 1H and 13C NMR and HRMS spectra. 
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Compound 23b: 1H and 13C NMR and HRMS spectra. 
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Compound 28a: 1H and 13C NMR and HRMS spectra. 
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Compound 29: 1H and 13C NMR and HRMS spectra. 
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Compound 31: 1H and 13C NMR and HRMS spectra. 
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Compound 32a: 1H and 13C NMR and HRMS spectra. 
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Compound 33: 1H and 13C NMR and HRMS spectra. 
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Compound 34a: 1H and 13C NMR and HRMS spectra. 
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Compound 35: 1H and 13C NMR and HRMS spectra. 
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Compound 37: 1H and 13C NMR and HRMS spectra. 
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Compound 41: 1H and 13C NMR and HRMS spectra. 
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Compound 43: 1H and 13C NMR and HRMS spectra. 
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Compound 45: 1H and 13C NMR and HRMS spectra. 
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HPLC traces for all target compounds 
 
Compound 1 

 
Compound 3 
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Compound 4a 

 

Compound 4b 
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Compound 4c 

 

 

Compound 4d 
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Compound 5 

 
 

Compound 6 
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Compound 8a 

 
 

Compound 8b 
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Compound 9 

 

 

Compound 11a 
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Compound 11b 

 

 

Compound 11c 
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Compound 11d 

 

 

Compound 11e 
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Compound 11f 

 
 

Compound 20a 
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Compound 20b 

 
 

Compound 23a 
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Compound 23b 

 

 

Compound 28a 
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Compound 29 

 

 

Compound 31 
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Compound 32a 

 
 

Compound 33 
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Compound 34a 

 

 

Compound 35 
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Compound 37 

 

 

Compound 41 
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Compound 43 

 

Compound 45 

 


