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Figure S1. Key NOE correlations of the representative compounds 2, 22, and 29. 

 

 

 

 

Figure S2. The cytotoxicity of 11 against cardiac fibroblasts. Cardiac fibroblasts were treated with 

the indicated concentrations of 11 for 48 h. Cell viability was detected by MTT assays. *p < 0.05 

compared with DMSO group. N = 3 independent experiments. 
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Figure S3. The inhibitory effects of 11 on the mRNA levels of FN, -SMA, and collagens in 

TGF1-stimulated cardiac fibroblasts. Cardiac fibroblasts were treated with indicated 

concentrations of 11 and 10 ng/mL TGF1 for 12 h. mRNA levels were determined by quantitative 

real time reverse transcription polymerase chain reaction (qRT-PCR). The inhibitory effects of 11 on 

the mRNA levels of FN, -SMA, and collagen Ι and ΙΙΙ at the concentrations of 2.5, 5, and 10 M. 

***P  0.001 vs. UND group; 
#
P  0.05, 

##
P  0.01, and 

###
P  0.001 vs. TGF1-treated group. N  

3 independent experiments. 

 

 

 

Figure S4. The effects of 11 on the total protein levels of Smad2/3 in TGF1-stimulated cardiac 

fibroblasts. Cardiac fibroblasts were treated with 11 (10 M) and 10 ng/mL TGF1 for indicated 

time. The protein levels were determined by Western blot and then quantified by densitometry. P > 

0.05 vs. UND group and TGF1-treated group. N = 3 independent experiments. 
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Figure S5. The influence of 11 on the expression of TRI and TRII in TGF1-stimulated cardiac 

fibroblasts. The cardiac fibroblasts were treated with indicated concentrations of 11 and 10 ng/mL 

TGF1 for 5 min. The protein levels of TRI and TRII were determined by Western blot with 

indicated antibodies. GAPDH was used as a loading control. P > 0.05 vs. UND group and 

TGFb1-treated group. N = 3 independent experiments. 

 

 

 

Figure S6. Inhibitory curves of 11 on human recombinant TRI and TRII. The solutions of 11 or 

SB431542 in different concentrations were mixed with reaction buffer including purified TRI  

protein (4 ng/L) or TRII (10 ng/L), 50 M ATP, and 0.2 g/L casein (for TRI) or 0.1 g/L 

MBP (for TRII). The mixtures were incubated for 2 h at room temperature. After incubation, the 

ADP generated was measured, which is the indicative of kinase activity. The IC50 values of 11 and 

SB431542 were calculated from dose-response curves generated using Graphpad prism software. N 

= 3 independent experiments. 
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Table S1. The relative contents of FN under the treatment of 131 in TGF1-stimulated cardiac 

fibroblasts 

 

Compd. 
FN level (%) 

Compd. 
FN level (%) 

50 μM 10 μM 50 μM 10 μM 

Nif 23.3  2.5 46.3  4.5 15 24.2  2.7 43.5  3.2 

SB 12.0  1.0 18.3  2.5 16 34.1  4.2 49.8  7.3 

1 66.0  4.3 76.1  6.0 17 39.1  4.1 51.3  2.1 

2 44.7  3.3 58.1  2.1 18 76.6  2.7 89.7  3.9 

3 27.3  5.1 42.6  7.6 19 78.8  4.2 86.1  4.1 

4 32.2  3.4 47.8  2.6 20 27.2  2.9 44.6  4.1 

5 46.6  4.6 63.1  5.4 21 62.6  3.5 73.9  4.3 

6 43.1  2.5 63.3  3.3 22 62.1  2.6 72.8  3.9 

7 78.3  3.0 84.7  4.1 23 62.5  4.6 74.4  1.3 

8 76.2  3.3 89.5  3.4 24 68.3  3.3 75.5  3.9 

9 50.1  6.7 64.1  5.9 25 62.2  6.7 77.8  2.1 

10 55.0  3.6 65.3  2.1 26 61.1  4.2 74.5  5.6 

11 13.3  4.1 26.1  4.1 27 57.6  6.0 71.1  9.7 

12 25.0  2.2 44.7  5.4 28 26.9  2.9 61.6  5.8 

13 43.3  6.2 56.5  3.1 29 56.6  5.2 62.5  8.0 

14 34.1  2.7 49.9  2.8 30 59.7  2.9 68.6  4.6 

Control
a
 100 % 100 % 31 59.1  2.5 71.1  6.7 

a
 cells treated with 10 ng/mL TGF1 

 

 

Table S2. Rat-specific primer sequences for qRT-PCR 

 

Primers Forward/Reverse Sequences 

GAPDH Forward 5-AGGTCGGTGTGAACGGATTTG-3 

 Reverse 5-TGTAGACCATGTAGTTGAGGTCA-3 

FN Forward 5-GCTCAGCAAATCGTGCAGC-3 

 Reverse 5-CTAGGTAGGTCCGTTCCCACT-3 

-SMA Forward 5-GGCACCACTGAACCCTAAGG-3 

 Reverse 5-ACAATACCAGTTGTACGTCCAGA-3 

Collagen  Forward 5-GAGGGCCAAGACGAAGACATC-3 

 Reverse 5-CAGATCACGTCATCGCACAAC-3 

Collagen  Forward 5-TTGAAGGAGGATGTTCCCATCT-3 

 Reverse 5-ACAGACACATATTTGGCATGGTT-3 
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S2.117. NOESY spectrum of 24 
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S2.123. NOESY spectrum of 25 
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S2.129. NOESY spectrum of 26 

 

S2.130. 
1
H NMR spectrum of 27 

 

  



S76 

 

S2.131. 
13
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S2.137. HSQC spectrum of 28 
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S2.139. HMBC spectrum of 28 
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S2.143. HSQC spectrum of 29 
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S2.149. HSQC spectrum of 30 
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S2.151. HMBC spectrum of 30 
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S2.155. HSQC spectrum of 31 
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S2.157. HMBC spectrum of 31 
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S3.1. HRESIMS data of 2 
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S3.3. HRESIMS data of 4 
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S3.5. HRESIMS data of 6 
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S3.7. HRESIMS data of 8 

 

S3.8. HRESIMS data of 9 

 

  



S94 

 

 

S3.9. HRESIMS data of 11 

 

S3.10. HRESIMS data of 12 

 

 

  



S95 

 

 

S3.11. HRESIMS data of 13 
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S3.13. HRESIMS data of 15 
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S3.15. HRESIMS data of 17 
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S3.17. HRESIMS data of 19 
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S3.19. HRESIMS data of 21 
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S3.23. HRESIMS data of 25 
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S3.25. HRESIMS data of 27 
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S4.1. IR (KBr disc) spectrum of 2 
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S4.2. IR (KBr disc) spectrum of 3 
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S4.3. IR (KBr disc) spectrum of 4 
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S4.4. IR (KBr disc) spectrum of 5 
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S4.5. IR (KBr disc) spectrum of 6 
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S4.6. IR (KBr disc) spectrum of 7 
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S4.7. IR (KBr disc) spectrum of 8 

 

  

4000 4003500 3000 2500 2000 1500 1000 500

103

47

50

55

60

65

70

75

80

85

90

95

100

cm-1

%
T

1259.16cm-1

1748.21cm-1

1701.58cm-1
1092.86cm-1

748.71cm-1
735.04cm-1

1074.16cm-1

861.80cm-1
941.12cm-1

964.12cm-1
789.37cm-1

1417.70cm-1
987.07cm-1

1032.31cm-1

902.29cm-1
1223.73cm-1

2925.73cm-1 1361.55cm-1
555.36cm-1

1175.34cm-11437.18cm-1
1203.97cm-11648.58cm-1

1325.65cm-1

1524.74cm-1

2852.77cm-1

500.48cm-11619.71cm-1
534.19cm-1

610.77cm-1

661.59cm-1

1573.86cm-1

429.54cm-1
407.43cm-1



S112 

 

S4.8. IR (KBr disc) spectrum of 9 
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S4.9. IR (KBr disc) spectrum of 11 
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S4.10. IR (KBr disc) spectrum of 12 
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S4.11. IR (KBr disc) spectrum of 13 
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S4.12. IR (KBr disc) spectrum of 14 
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S4.13. IR (KBr disc) spectrum of 15 
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S4.14. IR (KBr disc) spectrum of 16 
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S4.15. IR (KBr disc) spectrum of 17 
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S4.16. IR (KBr disc) spectrum of 18 
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S4.17. IR (KBr disc) spectrum of 19 
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S4.18. IR (KBr disc) spectrum of 20 
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S4.19. IR (KBr disc) spectrum of 21 
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S4.20. IR (KBr disc) spectrum of 22 
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S4.21. IR (KBr disc) spectrum of 23 
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S4.22. IR (KBr disc) spectrum of 24 
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S4.23. IR (KBr disc) spectrum of 25 
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S4.24. IR (KBr disc) spectrum of 26 
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S4.25. IR (KBr disc) spectrum of 27 
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S4.26. IR (KBr disc) spectrum of 28 
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S4.27. IR (KBr disc) spectrum of 29 
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S4.28. IR (KBr disc) spectrum of 30 
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S4.29. IR (KBr disc) spectrum of 31 
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S5.1. HPLC chromatogram of 1 

 

 

S5.2. HPLC chromatogram of 2 
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S5.3. HPLC chromatogram of 3 

 

 

 

S5.4. HPLC chromatogram of 4 
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S5.5. HPLC chromatogram of 5 

 

 

S5.6. HPLC chromatogram of 6 
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S5.7. HPLC chromatogram of 7 

 

 

 

S5.8. HPLC chromatogram of 8 
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S5.9. HPLC chromatogram of 9 

 

 
 

S5.10. HPLC chromatogram of 10 
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S5.11. HPLC chromatogram of 11 

 

 

S5.12. HPLC chromatogram of 12 
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S5.13. HPLC chromatogram of 13 

 

 

 

 

S5.14. HPLC chromatogram of 14 
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S5.15. HPLC chromatogram of 15 

 

 

 

S5.16. HPLC chromatogram of 16 
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S5.17. HPLC chromatogram of 17 

 

 

 

S5.18. HPLC chromatogram of 18 
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S5.19. HPLC chromatogram of 19 

 

 
 

 

 

S5.20. HPLC chromatogram of 20 
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S5.21. HPLC chromatogram of 21 

 

 
 

 

 

S5.22. HPLC chromatogram of 22 
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S5.23. HPLC chromatogram of 23 

 

 

S5.24. HPLC chromatogram of 24 
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S5.25. HPLC chromatogram of 25 

 

 

 

 

S5.26. HPLC chromatogram of 26 
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S5.27. HPLC chromatogram of 27 

 

 

 

 

 

S5.28. HPLC chromatogram of 28 
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S5.29. HPLC chromatogram of 29 

 

 

 

S5.30. HPLC chromatogram of 30 

 

 

 

  



S149 

 

 

S5.31. HPLC chromatogram of 31 
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6. The analysis of 11 on pan assay interference compounds (PAINS)  

Under the guidance of the article “The Ecstasy and Agony of Assay Interference 

Compounds J. Med. Chem. 2017, 12, 575578”, the potential risk of 11 as PAINS 

were analyzed: 

1) The preliminary screening of active compounds was phenotypic-based (in cardiac 

fibroblasts) rather than the target-based, and only compound 11 was selected as 

the promising candidate for further study. 

2) Compound 11 was nontoxic to cardiac fibroblasts under all testing concentrations, 

and the inhibitory effects to fibronectin (FN), -smooth muscle actin (-SMA), 

and collagens in TGF1-stimulated cardiac fibroblasts were dose-dependent.  

3) The structure of 11 dose not contain any fluorophores and the inhibition of FN 

has a clear structureactivity relationships. 

4) Virtual screening by PAINS-Remover (https://www.cbligand.org/PAINS) showed 

that 11 dose not contain the PAINS features. 

 

 

5) The colloidal aggregation potentials of 11 were virtually and experimentally 

assessed, and no colloidal aggregation risk were observed.  

 

① Virtual screening by Aggregator Advisor: http://advisor.docking.org 

javascript:;
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② Dynamic light scattering (DLS) of 11 in potassium phosphate (KPi) buffer.
 a

 

Concentration of 11  

(M) 

DLS scanning diameter ranges 

(22000 nm) 

10 no particles 

100 no particles 
a
 Measurements were conducted by using a DynaPro Plate Reader II with a 50 mW laser at 830 

nm, using a detector angle of 150°. The solution of 10 mM of 11 in DMSO was diluted to the 

denoted concentrations by 50 mM KPi, pH 7.0, at room temperature. Data were filtered using a 

baseline limit of 1 ± 0.01. Independent experiments involved triplicate analyses for each sample 

conditions. The detailed procedures were according to J. Med. Chem, 2015, 58, 70767087. 

 

These evidences combined the efficacious animal experiments suggested that 11 is 

a genuine active compound rather than a PAINS.  

 


