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Table S1. Palladium-catalyzed arylation of 3-bromophenylindazoles and microwave assisted 

modification. 

N
N

R
2

R
1

R
3

R
5

R
4

R
6

4: R1 = R2 = R3 = R4 = R5 = R6 = H

5: R
1
 = R

2
 = R

3
 = OCH3, R

4
 = H, R

5
 = OCH

6: R1 = OH, R2 = OCH3, R
3 = H,  R4 = R5 = R

N
N

R
2

R
1

R
3

Br

1b: R1 = R2 = R3 = H

2b: R1 = R2 = R3 = OCH3

3b: R1 = OH, R2 = OCH3, R
3 = H

A or B

 

Compound % Yield (Method A)a % Yield (Method B)b 

4 78 84 

5 44 68 

6 44 72 
a Method A: Appropriate phenylboronic acid or phenylboronic acid pinacol ester (0.63 mmol, 1.05 

eq), 1-propanol (3 mL), Pd(OAc)2 (0.3%), (C6H5)3P (0.9%), Na2CO3 (0.72 mmol, 1.2 eq), H2O (0.6 

mL), reflux 1–3 h. 

b Method B: Appropriate phenylboronic acid or phenylboronic acid pinacol ester (0.63 mmol, 1.05 

eq), 1-propanol (3 mL), Pd(OAc)2 (1%), (C6H5)3P (3%), Na2CO3 (0.72 mmol, 1.2 eq), H2O (0.6 mL), 

Microwaves, 150 °C, 20 min. 
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Table S2. Cellular viability ± SE on HeLa cell line upon treatment with compounds 1–9 at 50 µM. 

N
N R

2

R
5

R
1

R
3

R
4

R
6

N
N R

2

R
1

R
3

13 46 79

N
H

N

R
2

R
1

R
3

 
Compound R1 R2 R3 R4 R5 R6 HeLa 

1 H H H - - - 130.91 ± 10.17 

2 OCH3 OCH3 OCH3 - - - 79.38 ± 11.35 

3 OH OCH3 H - - - 89.36 ± 19.38 

4 H H H H H H 89.88 ± 2.38 

5 OCH3 OCH3 OCH3 H OCH3 OH 37.12 ± 4.56 

6 OH OCH3 H OCH3 OCH3 OCH3 41.41 ± 1.09 

7 H H H - - - 111.25 ± 2.25 

8 OCH3 OCH3 OCH3 - - - 73.95 ± 2.14 

9 OH OCH3 H - - - 70.11 ± 4.70 
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Table S3. Antioxidant activity (IC50 [µM]) of compounds 4‒6 employing DPPH and ABTS assays. 

Compound DPPH ABTS 

4 Inactive Inactive 

5 Inactive 215.7 

6 Inactive 262.09 

Trolox 21.57 71.91 
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Table S4. Purity of compounds 4, 5, and 6 by qNMR used an internal standard (% purity, mean ± 

standard deviation). 

Compound Signal 
(S-CH2-) 

% 

(-CH2-) 

% 

(-CH2-Si) 

% 

% purity ± 

SDa 

4 
H7 + H4 

H5 

101.03 

98.52 

97.38 

94.96 

99.32 

96.86 
98.01 ± 2.10 

5 

H7 

H4 

H6 

99.42 

98.79 

100.51 

96.21 

95.59 

97.26 

99.31 

98.68 

100.4 

98.46 ± 1.75 

6 

H7 

H4 

H6 

97.00 

96.63 

99.11 

95.05 

94.69 

97.11 

96.17 

95.81 

98.26 

96.65 ± 1.43 

Std ArH (4H) 98.65 99.04 98.94 98.88 ± 0.20 
a The purity of compounds was determined by qNMR using 2,2-dimethyl-2-silapentane-5-sulfonate sodium 

salt (DSS, 97%, Sigma-Aldrich) as an internal standard. The 4-bromobenzonitrile (99%, Sigma-Aldrich) was 

used for the validation of the method (Std). As solvent deuterated dimethyl sulfoxide-d6 (DMSO-d6, > 99.96%, 

CIL) was used. Samples were prepared as a mixture of compounds tested and DSS was dissolved in DMSO-d6. 

The measurements were carried out with an Agilent DD2 spectrometer operating at 600 MHz. In general, the 

experiments were acquired employing the parameters: 90 ° pulse, an acquisition time of 7 s, relaxation delay of 

60 s, digital resolution of 0.8 Hz, a spectral window of 15 ppm, and a total of 64 scans. Phase and baseline cor-

rections were done automatically using the software MestReNova v.6.0.2. The signal integration was done in 

automatic mode. For determination of purity were used separated signals of indazole ring in the aromatic re-

gion and three signals of DSS (CH2) in the aliphatic region. The percentage of purity was calculated by Equa-

tion:. 

 
where I is the integrated area, N is the number of spins, M is the molar mass, m is the 

gravimetric weight, and P is the purity in % w/w.  
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Figure S1. 1H NMR (600 MHz, CDCl3) for 2-phenyl-2H-indazole (1). 
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Figure S2. 13C NMR (151 MHz, CDCl3) for 2-phenyl-2H-indazole (1). 



Pharmaceuticals 2021, 14, 815 10 of 38 
 

 

 

Figure S3. 1H NMR (600 MHz, CDCl3) for 2-(3,4,5-trimethoxyphenyl)-2H-indazole (2). 
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Figure S4. 13C NMR (151 MHz, CDCl3) for 2-(3,4,5-trimethoxyphenyl)-2H-indazole (2). 
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Figure S5. 1H NMR (600 MHz, CDCl3) for 5-(2H-indazol-2-yl)-2-methoxyphenol (3). 
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Figure S6. 13C NMR (151 MHz, CDCl3) for 5-(2H-indazol-2-yl)-2-methoxyphenol (3). 
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Figure S7. MS (HR-ESI) for 5-(2H-indazol-2-yl)-2-methoxyphenol (3). 
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Figure S8. 1H NMR (600 MHz, CDCl3) for 3-bromo-2-phenyl-2H-indazole (1b). 
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Figure S9. 13C NMR (151 MHz, CDCl3) for 3-bromo-2-phenyl-2H-indazole (1b). 



Pharmaceuticals 2021, 14, 815 17 of 38 
 

 

 

Figure S10. 1H NMR (600 MHz, CDCl3) for 3-bromo-2-(3,4,5-trimethoxyphenyl)-2H-indazole (2b). 
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Figure S11. 13C NMR (151 MHz, CDCl3) for 3-bromo-2-(3,4,5-trimethoxyphenyl)-2H-indazole (2b). 
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Figure S12. 1H NMR (600 MHz, CDCl3) for 5-(3-bromo-2H-indazol-2-yl)-2-methoxyphenol (3b). 



Pharmaceuticals 2021, 14, 815 20 of 38 
 

 

 

Figure S13. 13C NMR (151 MHz, CDCl3) for 5-(3-bromo-2H-indazol-2-yl)-2-methoxyphenol (3b). 
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Figure S14. 1H NMR (600 MHz, CDCl3) for 2,3-diphenyl-2H-indazole (4). 
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 Figure S15. 13C NMR (151 MHz, CDCl3) for 2,3-diphenyl-2H-indazole (4). 
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Figure S16. 1H NMR (600 MHz, CDCl3) for 2-methoxy-5-(2-(3,4,5-trimethoxyphenyl)-2H-indazol-3-

yl)phenol (5). 



Pharmaceuticals 2021, 14, 815 24 of 38 
 

 

 

Figure S17. 13C NMR (151 MHz, CDCl3) for 2-methoxy-5-(2-(3,4,5-trimethoxyphenyl)-2H-indazol-

3-yl)phenol (5). 
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Figure S18. MS (HR-ESI) for 2-methoxy-5-(2-(3,4,5-trimethoxyphenyl)-2H-indazol-3-yl)phenol (5). 
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Figure S19. 1H NMR (600 MHz, CDCl3) for 2-methoxy-5-(3-(3,4,5-trimethoxyphenyl)-2H-indazol-2-

yl)phenol (6). 
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Figure S20. 13C NMR (151 MHz, CDCl3) for 2-methoxy-5-(3-(3,4,5-trimethoxyphenyl)-2H-indazol-

2-yl)phenol (6). 
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Figure S21. MS (EI) for 2-methoxy-5-(3-(3,4,5-trimethoxyphenyl)-2H-indazol-2-yl)phenol (6). 
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Figure S22. 1H NMR (600 MHz, CDCl3) for 3-phenyl-1H-indazole (7). 
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Figure S23. 13C NMR (151 MHz, CDCl3) for 3-phenyl-1H-indazole (7). 



Pharmaceuticals 2021, 14, 815 31 of 38 
 

 

 

Figure S24. 1H NMR (600 MHz, CDCl3) for 3-(3,4,5-trimethoxyphenyl)-1H-indazole (8). 
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Figure S25. 13C NMR (151 MHz, CDCl3) for 3-(3,4,5-trimethoxyphenyl)-1H-indazole (8). 
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Figure S26. MS (EI) for 3-(3,4,5-trimethoxyphenyl)-1H-indazole (8). 
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Figure S27. 1H NMR (600 MHz, DMSO-d6) for 5-(1H-indazol-3-yl)-2-methoxyphenol (9). 
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Figure S28. 13C NMR (151 MHz, DMSO-d6) for 5-(1H-indazol-3-yl)-2-methoxyphenol (9). 
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Figure S29. MS (EI) for 5-(1H-indazol-3-yl)-2-methoxyphenol (9). 
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Figure S30. Morphological changes of HeLa cells after 48 h of treatment. A) vehicle (DMSO); B) 

Compound 5 (10 µM); C) Compound 6 (10 µM). 
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Figure S31. Quantitative apoptosis assay of HeLa using Annexin V-FITC/Ghost-Red.  Biparametric 

representation obtained from the flow cytometry assay of control HeLa cells (Control) or treated 

with compound 5 (0.16 µM) at 48 h. Q4 (viable cells), the apoptosis ratios (early plus late apoptotic 

cells, Q3 + Q2 quadrants) and Q1 (necrotic cells). 


