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Figure 1. 1H NMR spectrum of 3a in DMSO-d6 at 500 MHz. 

 

Figure 2. 13C NMR spectrum of 3a in DMSO-d6 at 125 MHz. 
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Figure 3. 1H NMR spectrum of 3b in DMSO-d6 at 500 MHz. 

 

Figure 4. 13C NMR spectrum of 3b in DMSO-d6 at 125 MHz. 
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Figure 5. 1H NMR spectrum of 3c in DMSO-d6 at 500 MHz. 

 

Figure 6. 13C NMR spectrum of 3c in DMSO-d6 at 125 MHz. 
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Figure 7. 1H NMR spectrum of 3d in DMSO-d6 at 500 MHz. 

 

Figure 8. 13C NMR spectrum of 3d in DMSO-d6 at 125 MHz. 
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Figure 9. 1H NMR spectrum of 3e in DMSO-d6 at 500 MHz. 

 

Figure 10. 13C NMR spectrum of 3e in DMSO-d6 at 125 MHz. 
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Figure 11. 1H NMR spectrum of 3f in DMSO-d6 at 500 MHz. 

 

Figure 12. 13C NMR spectrum of 3f in DMSO-d6 at 125 MHz. 
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Figure 13. 1H NMR spectrum of 3g in DMSO-d6 at 500 MHz. 

 

Figure 14. 13C NMR spectrum of 3g in DMSO-d6 at 125 MHz. 
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Figure 15. 1H NMR spectrum of 3h in DMSO-d6 at 500 MHz. 

 

 

Figure 16. 13C NMR spectrum of 3h in DMSO-d6 at 125 MHz. 
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Figure 17. 1H NMR spectrum of 3i in DMSO-d6 at 500 MHz. 

 

 

Figure 18. 13C NMR spectrum of 3i in DMSO-d6 at 125 MHz. 
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Figure 19. 1H NMR spectrum of 3j in DMSO-d6 at 500 MHz. 

 

 

Figure 20. 13C NMR spectrum of 3j in DMSO-d6 at 125 MHz. 
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Figure 21. 1H NMR spectrum of 3k in DMSO-d6 at 500 MHz. 

 

 

Figure 22. 13C NMR spectrum of 3k in DMSO-d6 at 125 MHz. 
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Figure 23. 1H NMR spectrum of 3l in DMSO-d6 at 500 MHz. 

 

 

Figure 24. 13C NMR spectrum of 3l in DMSO-d6 at 125 MHz. 
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Figure 25. 1H NMR spectrum of 4a in DMSO-d6 at 500 MHz. 

 

 

Figure 26. 13C NMR spectrum of 4a in DMSO-d6 at 125 MHz. 
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Figure 27. 1H NMR spectrum of 4b in DMSO-d6 at 500 MHz. 

 

 

 

Figure 28. 13C NMR spectrum of 4b in DMSO-d6 at 125 MHz. 
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Figure 29. 1H NMR spectrum of 4c in DMSO-d6 at 500 MHz. 

 

 

Figure 30. 13C NMR spectrum of 4c in DMSO-d6 at 125 MHz. 
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Figure 31. 1H NMR spectrum of 4d in DMSO-d6 at 500 MHz. 

 

 

Figure 32. 13C NMR spectrum of 4d in DMSO-d6 at 125 MHz. 
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Figure 33. 1H NMR spectrum of 4e in DMSO-d6 at 500 MHz. 

 

 

Figure 34. 13C NMR spectrum of 4e in DMSO-d6 at 125 MHz. 
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Figure 35. 1H NMR spectrum of 4f in DMSO-d6 at 500 MHz. 

 

 

Figure 36. 13C NMR spectrum of 4f in DMSO-d6 at 125 MHz. 
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Figure 37. 1H NMR spectrum of 4g in DMSO-d6 at 500 MHz. 

 

 

Figure 38. 13C NMR spectrum of 4g in DMSO-d6 at 125 MHz. 
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Figure 39. 1H NMR spectrum of 4h in DMSO-d6 at 500 MHz. 

 

 

Figure 40. 13C NMR spectrum of 4h in DMSO-d6 at 125 MHz. 
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Figure 41. 1H NMR spectrum of 4i in DMSO-d6 at 500 MHz. 

 

 

Figure 42. 13C NMR spectrum of 4i in DMSO-d6 at 125 MHz. 
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Figure 43. 1H NMR spectrum of 4j in DMSO-d6 at 500 MHz. 

 

 

Figure 44. 13C NMR spectrum of 4j in DMSO-d6 at 125 MHz. 
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Figure 45. 1H NMR spectrum of 4k in DMSO-d6 at 500 MHz. 

 

 

Figure 46. 13C NMR spectrum of 4k in DMSO-d6 at 125 MHz. 
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Figure 47. 1H NMR spectrum of 4l in DMSO-d6 at 500 MHz. 

 

 

Figure 48. 13C NMR spectrum of 4l in DMSO-d6 at 125 MHz. 
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S2. % Cell Viability of HeLa and MCF-7 Cells Exposed to Gefitinib and Compounds 3a-l and 4a-l 
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Table 1. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of Gefitinib. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.24 0.5 9.84 0.75 

10 53.75 1.47 42.26 1.92 

1 78.31 2.59 58.35 0.58 

0.1 89.57 1.55 62.15 0.88 

0.01 92.00 1.71 69.70 1.21 

0.001 99.00 0.92 72.03 1.83 
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     HeLa         MCF-7 

Figure 49. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of Getifinib. 
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Table 2. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3a. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.26 0.41 12.82 0.04 

10 72.36 0.28 48.54 0.05 

1 75.85 0.66 55.84 3.13 

 
0.1 78.48 1.86 63.77 1.75 
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Figure 50. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3a.  
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Table 3. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3b. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.46 0.25 11.08 

 

0.25 

10 61.82 1.29 53.49 0.21 

1 66.08 0.82 62.36 1.99 

0.1 72.16 1.04 67.63 2.54 
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Figure 51. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3b. 
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Table 4. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3c. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 8.60 0.47 15.82 1.04 

10 48.10 2.37 41.23 0.80 

1 67.81 0.32 66.57 1.12 

0.1 76.50 2.18 80.27 2.74 
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Figure 52. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3c. 
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Table 5. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3d. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.60 0.63 14.03 0.50 

10 56.88 1.58 58.26 2.12 

1 81.79 1.76 64.74 2.90 

0.1 92.05 0.69 72.32 2.91 
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Figure 53. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3d.  

y = -0.3087x + 0.8182
R² = 0.9126

0

0.2

0.4

0.6

0.8

1

1.2

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

y = -0.1709x + 0.5478
R² = 0.8592

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

0

20

40

60

80

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM

0

20

40

60

80

100

100 10 1 0.1
P

e
rc

e
n

ta
ge

 c
e

ll 
vi

ab
ili

ty

Concentration µM



35 
 

N

N
Br

HN

Br

 

   3e 

Table 6. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3e. 

Conc. (μg/ml) %Viability HeLa SD %Viability MCF-7 SD 

100 7.06 0.20 11.20 0.33 

10 67.54 1.40 55.17 2.17 

1 94.28 1.42 84.78 1.70 

0.1 97.41 1.26 99.22 1.11 

       

 

 

 

 



36 
 

     

    

      HeLa        MCF-7 

Figure 54. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3e.  
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Table 7. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3f. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.91 0.60 11.35 0.04 

10 65.86 0.38 43.62 0.02 

1 68.61 1.24 55.96 1.63 

0.1 79.91 2.35 66.57 0.21 
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Figure 55. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3f.  
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Table 8. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3g. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 10.84 1.49 13.57 0.11 

10 33.76 1.94 35.28 0.71 

1 49.46 1.58 38.66 3.67 

0.1 58.50 1.45 50.57 1.08 
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Figure 56. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3g.  

y = -0.1762x + 0.5056
R² = 0.9543

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

y = -0.0979x + 0.3445
R² = 0.9241

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

0

20

40

60

80

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM

0

20

40

60

80

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM



41 
 

 

N

N
Br

HN

C6H4Cl

F

 

   3h 

Table 9. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3h. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 11.33 0.16 17.74 0.08 

10 31.05 1.55 31.92 1.62 

1 55.12 1.84 46.24 2.63 

0.1 73.86 1.18 63.10 0.63 

       

 

 

 

 



42 
 

     

    

      HeLa         MCF-7 

Figure 57. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3h.  
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Table 10. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3i. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 11.51 0.95 12.55 3.00 

10 39.36 1.71 33.63 3.96 

1 81.30 1.56 50.31 3.30 

0.1 89.61 1.03 68.52 1.63 
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Figure 58. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3i.  
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Table 11. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3j. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 8.82 0.10 12.52 3.46 

10 3302 0.50 33.69 3.13 

1 59.67 194 50.34 2.09 

0.1 92.18 2.86 69.79 2.25 
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Figure 59. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3j.  
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Table 12. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3k. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.59 0.12 9.17 0.04 

10 41.22 1.13 38.70 1.88 

1 76.45 1.62 63.54 3.00 

0.1 82.28 1.17 72.17 3.54 
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Figure 60. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3k.  

y = -0.2907x + 0.7112
R² = 0.9606

0

0.2

0.4

0.6

0.8

1

1.2

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

y = -0.1871x + 0.4809
R² = 0.9768

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

0

20

40

60

80

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM

0

10

20

30

40

50

60

70

80

90

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM



49 
 

N

N
Br

HN

F

C6H4Cl

F

 

3l 

Table 13. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 3l. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 10.99 0.25 16.71 0.54 

10 31.19 0.30 39.93 0.79 

1 38.36 0.54 44.20 1.00 

0.1 53.28 0.80 47.24 1.38 
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Figure 61. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 3l.  
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Table 14. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4a. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 9.34 0.50 15.59 0.13 

10 52.17 0.54 54.34 2..34 

1 60.79 1.64 55.02 2.04 

0.1 64.14 0.60 57.53 2.92 
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Figure 62. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4a.  

y = -0.1869x + 0.6067
R² = 0.7719

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

y = -0.099x + 0.4123
R² = 0.69

0

0.1

0.2

0.3

0.4

0.5

0.6

-2 -1 0 1 2 3

A
b

so
rb

an
ce

 a
t 

5
7

0
 n

m

Log concentration

0

20

40

60

80

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM

0

20

40

60

80

100

100 10 1 0.1

P
e

rc
e

n
ta

ge
 c

e
ll 

vi
ab

ili
ty

Concentration µM



53 
 

N

N
FC6H4

HN

F

 

                4b 

Table 15. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4b. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 10.30 0.66 16.92 0.08 

10 42.16 1.23 43.47 2.29 

1 55.14 1.55 51.98 2.71 

0.1 63.85 2.59 56.67 2.76 
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Figure 63. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4b.  
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Table 16. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4c. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 9.81 0.47 15.86 1.25 

10 31.19 1.20 45.50 3.25 

1 57.44 1.10 65.27 2.13 

0.1 57.28 1.61 66.69 2.79 
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Figure 64. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4c.  
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Table 17. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4d. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 9.54 0.41 17.03 1.17 

10 54.89 0.92 63.39 2.04 

1 59.54 0.85 64.63 1.46 

0.1 64.68 1.90 86.47 0.50 
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Figure 65. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4d.  
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Table 18. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4e. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 9.16 0.50 14.62 0.42 

10 52.26 1.26 60.83 1.09 

1 68.12 0.22 66.19 1.50 

0.1 70.35 2.56 76.27 1.17 
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Figure 66. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4e.  
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Table 19. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4f. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 9.27 0.16 14.79 0.33 

10 52.75 1.40 48.92 1.17 

1 55.16 1.03 53.75 0.33 

0.1 68.43 1.30 69.32 1.50 
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Figure 67. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4f.  
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Table 20. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4g. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 10.14 0.13 15.97 0.08 

10 29.09 1.77 45.33 1.25 

1 49.49 1.28 52.61 1.29 

0.1 64.03 1.98 62.60 1.34 
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Figure 68. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4g.  
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Table 21. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4h. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 10.08 0.16 12.79 0.67 

10 49.87 0.88 54.05 1.75 

1 52.99 0.31 59.00 1.08 

0.1 55.74 1.00 64.66 1.92 
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  Figure 69. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4h.  
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Table 22. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4i. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 8.18 0.63 10.43 0.25 

10 50.98 1.58 55.40 1.00 

1 54.33 1.43 60.33 1.58 

0.1 62.51 0.69 66.01 1.00 
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Figure 70. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4i.  
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Table 23. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4j. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 7.24 1.00 10.02 1.17 

10 54.71 1.75 46.27 1.92 

1 74.66 2.46 66.49 0.80 

0.1 85.21 1.80 75.95 1.29 
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Figure 71, Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4j.  
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Table 24. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4k. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 11.79 0.50 12.85 0.75 

10 38.20 2.15 51.93 1.58 

1 47.63 1.26 56.11 0.08 

0.1 54.44 1.54 69.32 1.68 
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Figure 72. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4k.  
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Table 25. Percentage cell viability of HeLa and MCF-7 cells exposed to different concentrations of 4l. 

Conc. (μM) %Viability HeLa SD %Viability MCF-7 SD 

100 8.71 0.13 10.52 0.54 

10 26.16 1.42 24.67 1.46 

1 47.83 0.47 50.75 0.67 

0.1 59.02 1.25 60.68 1.04 
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Figure 73. Linear regression plots and percentage cell viability graphs of HeLa and MCF-7 cells exposed to different concentrations of 4l. 
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S3.  Percentage Inhibition Curves of 3g, 3l, 4l, and Gefitinib (S3) 

 

 


