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1. Supplementary materials of the biological assays 

 

1.1. Western blot antibodies 

 

Table S1. Western Blot Antibodies 

Antibody 
Molecular 

Weight  (kDa) 
Blocking 
solution 

Dilution  Source Commercial 

CD24 (ab179821) 
(EPR3006(N) 

35-50 

5% of Milk in 
TBS-T 

1:1000 

Rabbit 

Abcam © CD44 (ab243894)(BLR038F) 81 1:1000 

LC3B (ab48394) 13-15 1:15000 

ALDH1A1 (D9Q8E) XP® 55 

5% of BSA 
in TBS-T 

1:1000 

Cell Signaling 
Technology® 

Notch (Val11744) (D3B8) 110 1:1000 

Shh (C9C5) 19 1:1000 

β-Catenin (6B3) 92 

% of Milk in 
TBS-T 

1:1000 

GAPDH (D16H11) 37 1:2500 

PARP 89-116 1:1000 

Phospho-β-Catenin 
(Ser552) (D8E11) 

92 1:1000 
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1.2. Cytotoxicity of DMSO, TL3 and TL4  

 

 

Figure S1. (A) Cell viability of MDA-MB-231 cells treated with 0.05 to 1.20% DMSO for 72 hours. (B) Cell viability 

of non-tumoral 184B5 breast epithelial cells treated with TL3 (from 0.4 to 2.5 M) and TL4 (from 0.4 to 2.5 M) for 
72 hours. 

  



S5 
 

1.3. Cell viability of MDA-MB-231 treated cells 

 

 

Figure S2. Cell viability of MDA-MB-231 cells treated with curcumin (from 1 to 40 M), G28 (from 1 to 120 M), 

TL1 (from 1 to 50 M), TL2 (from 1 to 50 M), TL3 (from 0.001 to 8 M), TL4 (from 0.4 to 3 M), TL5 (from 0.5 to 

5 M), and TL6 (from 1 to 12 M) for 72 hours. Results are expressed as the percentage of surviving cells (mean 
± SE) compared to control (untreated cells) from at least three independent experiments. 
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1.4. Western blot results 

 

 

Figure S3.  (A) Representative western blot images of proteins from embryonic signaling pathways are shown from 
a total of four replicates. (B) Representative western blot images of proteins from stemness markers are shown 
from a total of four replicates. 
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2. Spectroscopic data (NMR, IR, UV-VIS, HPLC, ESI-MS and HRMS) of the 

compounds synthesized 

2.1. 3,4,5-Tris(tert-butyldimethylsilyloxy)benzoic acid 

 

1H-NMR 
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(–)-ESI-MS (m/z) 
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2.2. 2,6-Bis((E)-4-hydroxy-3-methoxybenzylidene)cyclohexan-1-one (1) 

 

 

 

 

1H-NMR (400 MHz, (CD3)2SO), 𝜹 (ppm) 
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13C-NMR (100 MHz, (CD3)2SO), 𝜹 (ppm) 

 
 

COSY 1H-1H ((CD3)2SO), 𝜹 (ppm) 
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HSQC 1H-13C ((CD3)2SO), 𝜹 (ppm) 

 
 

HMBC 1H-13C ((CD3)2SO), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 

 

 

HPLC (𝛌 = 360 nm) 
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(–)-ESI-MS (m/z) 
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2.3. (1E,4E)-1,5-Bis(4-hydroxy-3-methoxyphenyl)penta-1,4-dien-3-one (2) 

 

 

 

 

1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) 
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13C-NMR (100 MHz, (CD3)2SO), 𝜹 (ppm) 

 
 

COSY 1H-1H ((CD3)2SO), 𝜹 (ppm) 
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HSQC 1H-13C ((CD3)2SO), 𝜹 (ppm) 

 
 

HMBC 1H-13C ((CD3)2SO), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 

 

 

HPLC (𝛌 = 360 nm) 
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(–)-ESI-MS (m/z) 
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2.4. ((1E,1'E)-(2-Oxocyclohexane-1,3-diylidene)bis(methanylylidene))bis(2-methoxy-

4,1-phenylene) bis[3,4,5-tris((tert-butyldimethylsilyl)oxy)benzoate] 

 

 

 

1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) 
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13C-NMR (100 MHz, (CD3)2CO), 𝜹 (ppm) 
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HSQC 1H-13C ((CD3)2CO), 𝜹 (ppm) 

 

 

HMBC 1H-13C ((CD3)2CO), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 

 

 

HRMS (m/z) 
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 Molecular formula Calculated Found 

[M+Na]+ C72H114O13Si6Na 1377.6767 1377.6846 

[2M+2Na]2+ (C72H114O13Si6)2Na2 1377.6767 1377.6846 
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2.5. ((1E,4E)-3-Oxopenta-1,4-diene-1,5-diyl)bis(2-methoxy-4,1-phenylene) bis[3,4,5-

tris((tert-butyldimethylsilyl)oxy)benzoate] 

 

 

 

1H-NMR (400 MHz, CDCl3), 𝜹 (ppm) 
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13C-NMR (100 MHz, CDCl3), 𝜹 (ppm) 
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HSQC 1H-13C (CDCl3), 𝜹 (ppm) 
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HMBC 1H-13C (CDCl3), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 
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HRMS (m/z) 

 
 

 
 

 Molecular formula Calculated Found 

[M+Na]+ C69H110O13Si6Na 1337.6454 1337.6486 

[2M+2Na]2+ (C69H110O13Si6)2Na2 1337.6454 1337.6486 
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2.6. 1,4-Phenylenebis(methylene) bis[3,4,5-tris((tert-butyldimethylsilyl)oxy)benzoate] 

 

 

 

1H-NMR (400 MHz, CDCl3), 𝜹 (ppm) 
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13C-NMR (100 MHz, CDCl3), 𝜹 (ppm) 

 
 

FT-IR (neat), 𝝂 (cm–1) 
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HRMS (m/z) 

 

 

 
 

 Molecular formula Calculated Found 

[M+Na]+ C58H102O10Si6Na 1149.5981 1149.5988 
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2.7. Benzene-1,3,5-triyl tris[3,4,5-tris((tert-butyldimethylsilyl)oxy)benzoate]  

 

 

 

1H-NMR (400 MHz, CDCl3), 𝜹 (ppm) 
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13C-NMR (100 MHz, CDCl3), 𝜹 (ppm) 

 
 

FT-IR (neat), 𝝂 (cm–1) 
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HRMS (m/z) 

 
 

 

 
 

 Molecular formula Calculated Found 

[M+Na]+ C81H144O15Si9Na 1631.8321 1631.8330 
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2.8. ((1E,3Z,6E)-3-Hydroxy-5-oxohepta-1,3,6-triene-1,7-diyliden)bis(2-methoxy-4,1-

phenylene) bis[3,4,5-tris((tert-butyldimethylsilyl)oxy)benzoate] 

 

 

 

1H-NMR (400 MHz, CDCl3), 𝜹 (ppm) 
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13C-NMR (100 MHz, CDCl3), 𝜹 (ppm) 

 

 

FT-IR (neat), 𝝂 (cm–1) 
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HRMS (m/z) 

 
 

 
 

 Molecular formula Calculated Found 

[M+Na]+ C71H112O14Si6Na 1379.6560 1379.6569 
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2.9. 1,4-Phenylenebis(methylene) bis(3,4,5-trihydroxybenzoate) (TL1) 

 

 

 

1H-NMR (400 MHz, CD3OD), 𝜹 (ppm) 
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13C-NMR (100 MHz, CD3OD), 𝜹 (ppm) 

 

 

HSQC 1H-13C (CDCl3), 𝜹 (ppm) 
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HMBC 1H-13C (CDCl3), 𝜹 (ppm) 

 

 

FT-IR (neat), 𝝂 (cm–1) 
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UV-Vis (CH3CN), 𝝀 (nm) 

 

 

HPLC (𝛌 = 220 nm) 
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ESI-MS (m/z) 
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HRMS (m/z) 
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 Molecular formula Calculated Found 

[M–H]– C22H19O10 441.0827 441.0816 

[M–2H]2– C22H18O10 220.0377 220.0362 
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2.10. Benzene-1,3,5-triyl tris(3,4,5-trihydroxybenzoate) (TL2) 

 

 

 

1H-NMR (400 MHz, CD3OD), 𝜹 (ppm) 
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13C-NMR (100 MHz, CD3OD), 𝜹 (ppm) 

 

 

HSQC 1H-13C (CD3OD), 𝜹 (ppm) 
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HMBC 1H-13C (CD3OD), 𝜹 (ppm) 

 

 

FT-IR (neat), 𝝂 (cm–1) 
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HPLC (𝛌 = 220 nm) 

 

 

 

 

ESI-MS (m/z) 
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HRMS (m/z) 
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 Molecular formula Calculated Found 

[M–H]– C27H17O15 518.0573 581.0549 

[M–2H]2– C27H16O10 290.0250 290.0239 
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2.11. 1,4-Phenylenebis(methylene) bis(3,4,5-trihydroxybenzoate) (TL3) 

 

 

 

 

1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) 
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1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) – Aromatic zoom 

 
 

13C-NMR (100 MHz, (CD3)2CO), 𝜹 (ppm) 
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COSY 1H-1H ((CD3)2CO), 𝜹 (ppm) 

 

 

HSQC 1H-13C ((CD3)2CO), 𝜹 (ppm) 
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HMBC 1H-13C ((CD3)2CO), 𝜹 (ppm) 

 

 

NOESY 1H-1H ((CD3)2CO), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 

 

 

HPLC (𝛌 = 220 nm) 
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(–)-ESI-MS (m/z) 

 
 

(–)-ESI-MS^2 (m/z = 670.9) 

 
 

(–)-ESI-MS^3 (m/z = 518.8) 
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HRMS (m/z) 
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 Molecular formula Calculated Found 

[M–H]– C35H27O14 671.1406 671.1407 

[M–2H]2– C35H26O14 335.0667 335.0666 

 

  



S60 
 

2.12. ((1E,1'E)-(2-Oxocyclohexane-1,3-diylidene)bis(methanylylidene))bis(2-methoxy-

4,1-phenylene) bis[3,4,5-tris((tert-butyldimethylsilyl)oxy)benzoate] (TL4) 

 

 

 

1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) 
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13C-NMR (100 MHz, (CD3)2CO), 𝜹 (ppm) 

 

 

COSY 1H-1H ((CD3)2CO), 𝜹 (ppm) 
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HSQC 1H-13C ((CD3)2CO), 𝜹 (ppm) 

 
 

HMBC 1H-13C ((CD3)2CO), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 

 

 

 

UV-Vis (CH3CN), 𝝀 (nm) 
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HPLC (𝛌 = 220 nm) 

 

 

 

 

(–)-ESI-MS (m/z) 
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(–)-ESI-MS^2 (m/z = 669.1) 

 

 

 

(–)-ESI-MS^3 (m/z = 516.9) 
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HRMS (m/z) 
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 Molecular formula Calculated Found 

[M–H]– C36H29O13 669.1603 669.1638 

[2M–2H]– (C36H29O13)2 669.1603 669.1638 

[M–2H]2– C36H28O13 334.0759 334.0763 
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2.13. ((1E,1'Z)-(2-Oxocyclohexane-1,3-diylidene)bis(methanylylidene))bis(2-methoxy-

4,1-phenylene) bis[3,4,5-tris((tert-butyldimethylsilyl)oxy)benzoate] (TL5) 

 

 

 

1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) 
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1H-NMR (400 MHz, (CD3)2CO), 𝜹 (ppm) – Aromatic zoom 

 

 

COSY 1H-1H ((CD3)2CO), 𝜹 (ppm) 
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13C-NMR (100 MHz, (CD3)2CO), 𝜹 (ppm) 
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HSQC 1H-13C ((CD3)2CO), 𝜹 (ppm) 

 

 

HMBC 1H-13C ((CD3)2CO), 𝜹 (ppm) 
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NOESY 1H-1H ((CD3)2CO), 𝜹 (ppm) 

 

 

FT-IR (neat), 𝝂 (cm–1) 
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UV-Vis (CH3CN), 𝝀 (nm) 

 

 

HPLC (𝛌 = 220 nm) 
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(–)-ESI-MS (m/z) 

 

 

  



S75 
 

HRMS (m/z) 
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 Molecular formula Calculated Found 

[M–H]– C36H29O13 669.1603 669.1635 

[2M–2H]– (C36H29O13)2 669.1603 669.1635 

[M–2H]2– C36H28O13 334.0759 334.0772 
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2.14. ((1E,4E)-3-Oxopenta-1,4-diene-1,5-diyl)bis(2-methoxy-4,1-phenylene) bis[3,4,5-

tris((tert-butyldimethylsilyl)oxy)benzoate] (TL6) 

 

 

 

 

1H-NMR (400 MHz, CD3OD), 𝜹 (ppm) 
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13C-NMR (100 MHz, CD3OD), 𝜹 (ppm) 

 
 

COSY 1H-1H (CD3OD), 𝜹 (ppm) 
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HSQC 1H-13C (CD3OD), 𝜹 (ppm) 
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HMBC 1H-13C (CD3OD), 𝜹 (ppm) 
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FT-IR (neat), 𝝂 (cm–1) 

 

 

UV-Vis (CH3CN), 𝝀 (nm) 
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HPLC (𝛌 = 220 nm) 

 

 

 

(–)-ESI-MS (m/z) 
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(–)-ESI-MS^2 (m/z = 628.9) 

 

 

 

(–)-ESI-MS^3 (m/z = 476.8) 
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HRMS (m/z) 
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 Molecular formula Calculated Found 

[M–H]– C33H25O13 629.1290 629.1326 

[2M–2H]– (C33H25O13)2 629.1290 629.1326 

[M–2H]2– C33H24O13 314.0612 314.0603 

 

 


