
 
 

 

 

 

 

SUPPLEMENTARY INFORMATION 

 

Symmetrical di-substituted phenylamino-s-triazine 

derivatives as anticancer agents: In vitro and in silico approach 

Em Canh Phama,b, Bich-Ngoc Thi Lea, Anh Minh Ngoa, Long Binh Vongc, Tuyen Ngoc 

Truong*a 

a Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City, 700000 

Ho Chi Minh City, Vietnam.  

b Faculty of Pharmacy, Hong Bang International University, 700000 Ho Chi Minh City, 

Vietnam.  

c School of Biomedical Engineering, International University, Vietnam National 

University Ho Chi Minh City, Ho Chi Minh City 700000, Vietnam. 

* Corresponding authors: truongtuyen@ump.edu.vn

Supplementary Information (SI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2025



1 
 

 

 

MOLECULAR 

DOCKING 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

 

CONF EGFR 

  

 
 

 

 

 

 

 

 

 

 



3 
 

 

CONF DHFR 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

CONF CDK2 

 

 

 

 

 

 

 

 

 

 

 



5 
 

CONF VEGFR2 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

CONF mTOR 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

CONF PI3K 

 

 

 

 

 

 

 

 

 

 

 



1 
 

 

 

NMR DATA 

 



1 
 

COMPOUND 1a 

 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 10.91 (1H, s) -NH- 

5 7.60 (2H, d, J = 9.0 Hz) HAr 

6 7.42 (2H, d, J = 8.5 Hz) HAr 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 163.8 (>C=, C1), 154.1 (>C=, C2), 135.9 

(>C=, C4), 128.8 (>C=, C6), 128.4 (>C=, C7), 123.1 (>C=, C5). 

LC-MS (m/z) 

Expected formula: C9H5Cl3N4 Exact mass: 273.9580 

[M+H]+
 calcd: 274.9653 [M+H]+

 found: 274.9405 
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IR (1a) 

 

 



  

MS (1a) 



  

1H NMR (1a) 

 



  

13C NMR (1a) 

 



  

COMPOUND 1b 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 11.13 (1H, s) -NH- 

5 7.58 (2H, d, J = 9.0 Hz) HAr 

6 7.20 (2H, d, J = 9.0 Hz) HAr 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.0 (>C=, C1), 161.19 and 159.26 

(>C=, J C-F = 241.25 Hz, C7), 154.0 (>C=, C2), 133.40 and 133.38 (>C=, J C-F = 2.5 

Hz, C4), 125.53 and 125.47 (>C=, J C-F = 7.5 Hz, C5), 116.33 and 116.15 (>C=, J 

C-F = 22.5 Hz, C6). 

LC-MS (m/z) 

Expected formula: C9H5Cl2FN4 Exact mass: 257.9875 

[M+H]+
 calcd: 258.9948 [M+H]+

 found: 258.9718 

[M-H]-
 calcd: 256.9803 [M-H]-

 found: 257.0161 



  

IR (1b) 

 



  

MS (1b) 



  

1H NMR (1b) 

 



  

13C NMR (1b) 

 

 



  

COMPOUND 1c 

 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 10.97 (1H, s) -NH- 

5 7.42 (2H, d, J = 9.0 Hz) HAr 

6 6.95 (2H, d, J = 9.0 Hz) HAr 

8 3.10 (3H, s) -OCH3 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 157.8 (>C=, C1), 153.7 (>C=, C2), 150.0 

(>C=, C7), 127.8 (>C=, C4), 125.3 (>C=, C5), 114.6 (>C=, C6), 55.5 (-OCH3, C8). 

LC-MS (m/z) 

Expected formula: C10H8Cl2N4O Exact mass: 270.0075 

[M-H]-
 calcd: 269.0002 [M-H]-

 found: 268.9938 



  

IR (1b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

MS (1c) 



  

1H NMR (1c) 

 



  

13C NMR (1c) 

 



  

COMPOUND 1d 

 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 11.03 (1H, s) -NH- 

5 7.46 (2H, d, J = 8.5 Hz) HAr 

6 7.17 (2H, d, J = 8.5 Hz) HAr 

8 2.27 (3H, s) -CH3 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 163.8 (>C=, C1), 153.8 (>C=, C2), 134.4 

(>C=, C4), 130.4 (>C=, C7), 129.7 (>C=, C6), 121.8 (>C=, C5), 20.6 (-CH3, C8). 

LC-MS (m/z) 

Expected formula: C10H8Cl2N4 Exact mass: 254.0126 

[M-H]-
 calcd: 253.0053 [M-H]-

 found: 253.0039 
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MS (1d) 



  

1H NMR (1d) 

 



     

13C NMR (1d) 

 



  

COMPOUND 1e 

 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 10.89 (1H, s) -NH- 

5 7.91 (2H, d, J = 9.0 Hz)  HAr 

6 8.25 (2H, d, J = 9.0 Hz) HAr 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 160.7 (>C=, C1), 154.2 (>C=, C2), 144.2 

(>C=, C4), 142.5 (>C=, C7), 125.0 (>C=, C6), 119.8 (>C=, C5). 

LC-MS (m/z) 

Expected formula: C9H5Cl2N5O2 Exact mass: 284.9820  

[M-H]-
 calcd: 283.9748 [M-H]-

 found: 283.9722 



  

IR (1e) 

 

 

 

 

 

 

 

 

 



  

MS (1e) 



  

1H NMR (1e) 

 



  

13C NMR (1e) 

 



  

COMPOUND 2a 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.96 (1H, s) -NH- 

5 7.69 (2H, d, J = 8.5 Hz) HAr 

6 7.07 (2H, d, J = 8.5 Hz) HAr 

8 3.69 (8H, t, J = 4.5 Hz) -CH2- 

9 1.48 (8H, s)  -CH2- 

10 1.59 (4H, t, J = 4.5 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.4 (>C=, C2), 155.9 (>C=, C1), 136.9 

(>C=, C4), 128.0 (>C=, C6), 124.6 (>C=, C7), 120.7 (>C=, C5), 43.5 (-CH2-, C8), 

25.3 (-CH2-, C9), 24.3 (-CH2-, C10). 

LC-MS (m/z) 

Expected formula: C19H25ClN6 Exact mass: 372.1829 

[M+H]+
 calcd: 373.1902 [M+H]+

 found: 373.1898 
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1H NMR (2a) 

 

 



  

 

 

 

 

 

 



  

13C NMR (2a) 

 



  

COMPOUND 3a 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.82 (1H, s) -NH- 

5 7.65 (2H, d, J = 9.0 Hz) HAr 

6 7.01 (2H, d, J = 9.0 Hz) HAr 

8 3.70 (8H, t, J = 5.5 Hz) -CH2- 

9 3.63 (8H, t, J = 5.0 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.7 (>C=, C2), 156.1 (>C=, C1), 136.3 

(>C=, C4), 121.2 (>C=, C6), 121.1 (>C=, C7), 114.4 (>C=, C5), 65.6 (-CH2-, C9), 

43.2 (-CH2-, C8). 

LC-MS (m/z) 

Expected formula: C17H21ClN6O2 Exact mass: 376.1415 

[M+H]+
 calcd: 377.1487 [M+H]+

 found: 377.1477 
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1H NMR (3a) 

 



  

13C NMR (3a) 

 



     

COMPOUND 2b 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.66 (1H, s) -NH- 

5 7.68 (2H, d, J = 9.0 Hz) HAr 

6 7.04 (2H, d, J = 9.0 Hz) HAr 

8 3.70 (8H, t, J = 5.5 Hz) -CH2- 

9 1.52 (8H, t, J = 4.0 Hz)  -CH2- 

10 1.62 (4H, t, J = 5.0 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.4 (>C=, C2), 164.0 (>C=, C1), 157.86 

and 155.98 (>C=, J C-F = 235 Hz, C7), 136.99 and 136.98 (>C=, J C-F = 1.25 Hz, 

C4), 120.78 and 120.72 (>C=, J C-F = 7.5 Hz, C5), 114.78 and 114.61 (>C=, J C-F = 

21.25 Hz, C6), 43.6 (-CH2-, C8), 25.3 (-CH2-, C9), 24.3 (-CH2-, C10). 

LC-MS (m/z) 

Expected formula: C19H25FN6 Exact mass: 356.2125 

[M+H]+
 calcd: 357.2197 [M+H]+

 found: 357.2124 
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MS (2b) 
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COMPOUND 3b 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 9.11 (1H, s) -NH- 

5 7.66 (2H, d, J = 9.0 Hz) HAr 

6 7.08 (2H, d, J = 9.0 Hz) HAr 

8 3.68 (8H, t, J = 5.0 Hz) -CH2- 

9 3.61 (8H, t, J = 5.0 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.7 (>C=, C2), 163.9 (>C=, C1), 158.09 

and 156.20 (>C=, J C-F = 236.25 Hz, C7), 136.6 (>C=, C4), 121.19 and 121.13 (>C=, 

J C-F = 7.5 Hz, C5), 114.90 and 114.73 (>C=, J C-F = 21.25 Hz, C6), 66.0 (-CH2-, 

C9), 43.3 (-CH2-, C8).  

LC-MS (m/z) 

Expected formula: C17H21FN6O2 Exact mass: 360.1710 

[M+H]+
 calcd: 361.1783 [M+H]+

 found: 361.1778 

 

 



  

IR (3b) 

 

 

 

 

 

 

 

 

 



  

MS (3b) 



  

1H NMR (3b) 
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COMPOUND 2c 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.72 (1H, s) -NH- 

5 7.57 (2H, d, J = 9.0 Hz) HAr 

6 6.83 (2H, d, J = 9.0 Hz) HAr 

8 3.70 (3H, s) -OCH3 

9 3.68 (8H, t, J = 5.0 Hz) -CH2- 

10 1.48 (8H, t, J = 3.5 Hz)  -CH2- 

11 1.59 (4H, t, J = 4.5 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.5 (>C=, C2), 164.0 (>C=, C1), 154.0 

(>C=, C7), 133.8 (>C=, C4), 120.8 (>C=, C5), 113.5 (>C=, C6), 55.1 (-OCH3, C8), 

43.5 (-CH2-, C9), 25.4 (-CH2-, C10), 24.4 (-CH2-, C11). 

LC-MS (m/z) 

Expected formula: C20H28N6O Exact mass: 368.2325 

[M+H]+
 calcd: 369.2397 [M+H]+

 found: 369.2299 
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COMPOUND 3c 

 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.90 (1H, s) -NH- 

5 7.55 (2H, d, J = 9.0 Hz) HAr 

6 6.84 (2H, d, J = 9.0 Hz) HAr 

8 3.70 (3H, s) -OCH3 

9 3.68 (8H, t, J = 5.0 Hz) -CH2- 

10 3.61 (8H, t, J = 4.5 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.7 (>C=, C2), 163.9 (>C=, C1), 154.2 

(>C=, C7), 133.3 (>C=, C4), 121.1 (>C=, C5), 113.6 (>C=, C6), 66.0 (-CH2-, C10), 

55.1 (-OCH3, C8), 43.3 (-CH2-, C9). 

LC-MS (m/z) 

Expected formula: C18H24N6O3 Exact mass: 372.1910 

[M+H]+
 calcd: 373.1983 [M+H]+

 found: 373.1981 
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1H NMR (3c) 
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COMPOUND 2d 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.48 (1H, s) -NH- 

5 7.55 (2H, d, J = 8.5 Hz) HAr 

6 7.04 (2H, d, J = 8.0 Hz) HAr 

8 2.24 (3H, s) -CH3 

9 3.70 (8H, t, J = 5.5 Hz) -CH2- 

10 1.52 (8H, t, J = 5.5 Hz)  -CH2- 

11 1.63 (4H, t, J = 5.5 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.4 (>C=, C2), 163.9 (>C=, C1), 137.7 

(>C=, C4), 129.6 (>C=, C7), 128.2 (>C=, C6), 119.3 (>C=, C5), 43.3 (-CH2-, C9), 

24.9 (-CH2-, C10), 24.0 (-CH2-, C11), 19.8 (-CH3, C8). 

LC-MS (m/z) 

Expected formula: C20H28N6 Exact mass: 352.2375 

[M+H]+
 calcd: 353.2448 [M+H]+

 found: 353.2369 
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1H NMR (2d) 
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COMPOUND 3d 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 8.95 (1H, s) -NH- 

5 7.53 (2H, d, J = 8.5 Hz) HAr 

6 7.05 (2H, d, J = 8.0 Hz) HAr 

8 2.23 (3H, s) -CH3 

9 3.69 (8H, t, J = 5.0 Hz) -CH2- 

10 3.61 (8H, t, J = 4.5 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.7 (>C=, C2), 163.9 (>C=, C1), 137.6 

(>C=, C4), 130.2 (>C=, C7), 128.7 (>C=, C6), 119.7 (>C=, C5), 66.0 (-CH2-, C10), 

43.3 (-CH2-, C9), 20.3 (-CH3, C8). 

LC-MS (m/z) 

Expected formula: C18H24N6O2 Exact mass: 356.1961 

[M+H]+
 calcd: 357.2304 [M+H]+

 found: 357.2304 



     

IR (3d) 
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1H NMR (3d) 

 

 



  

 

 

 

 

 

 

 

 



  

13C NMR (3d) 

 



  

COMPOUND 2e 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 9.46 (1H, s) -NH- 

5 7.95 (2H, d, J = 9.5 Hz)  HAr 

6 8.13 (2H, d, J = 9.5 Hz) HAr 

8 3.73 (8H, t, J = 5.0 Hz) -CH2- 

9 1.56-1.51 (8H, m)  -CH2- 

10 1.65 (4H, t, J = 5.0 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.2 (>C=, C2), 163.7 (>C=, C1), 147.0 

(>C=, C4), 140.2 (>C=, C7), 124.1 (>C=, C6), 118.0 (>C=, C5), 43.5 (-CH2-, C8), 

24.9 (-CH2-, C9), 23.8 (-CH2-, C10). 

LC-MS (m/z) 

Expected formula: C19H25N7O2 Exact mass: 383.2070 

[M+H]+
 calcd: 384.2142 [M+H]+

 found: 384.2064 

[M-H]-
 calcd: 382.1997 [M-H]- found: 382.1951 
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COMPOUND 3e 

 

Position 1H NMR δppm, 500 MHz, DMSO-d6  Type 

3 9.85 (1H, s) -NH- 

5 8.16 (2H, d, J = 9.5 Hz) HAr 

6 7.93 (2H, d, J = 9.5 Hz) HAr 

8 3.71 (8H, t, J = 4.5 Hz) -CH2- 

9 3.64 (8H, t, J = 4.5 Hz) -CH2- 

 

13C NMR (125 MHz, DMSO-d6,  ppm): 164.6 (>C=, C2), 163.9 (>C=, C1), 147.1 

(>C=, C4), 140.4 (>C=, C7), 124.8 (>C=, C6), 118.5 (>C=, C5), 65.9 (-CH2-, C9), 

43.4 (-CH2-, C8). 

LC-MS (m/z) 

Expected formula: C17H21N7O4 Exact mass: 387.1655 

[M-H]-
 calcd: 386.1582 [M-H]- found: 386.1509 
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IC50 = 99.40 µM

R2 = 0.9502
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R2 = 0.9698
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IC50 = 0.38 µM

R2 = 0.9907

 

0 20 40 60

0

50

100

150

C26 - 3d

Concentration, µM

%
 C

el
l 

v
ia

b
il

it
y

3d

IC50

IC50 = 16.34 µM
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R2 = 0.8886
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R2 = 0.9687
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