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Figure S1. Binding mode/interactions of SC-558 1 (pdb: 1CX2), celecoxib 2 (pdb: 3LN1), and rofecoxib 3 (pdb: 

5KIR): A) 3D binding mode of SC-558 1 (showed as sticks) colored by element; B) 2D binding mode of SC-558 

1 showing different types of interaction with amino acids in COX-2; C) 3D binding mode of celecoxib (showed 

as sticks) colored by element; D) 2D binding mode of celecoxib showing different types of interaction with amino 

acids in COX-2; E) 3D binding mode of rofecoxib (showed as sticks) colored by element; F) 2D binding mode of 

rofecoxib showing different types of interaction with amino acids in COX-2. 
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Figure S2. Binding mode/interactions of hit 1o,m,p (shown as sticks colored by element) into COX-2 (pdb: 

1CX2): A) 3D binding mode of 1o into COX-2 overlaid with SC-558 (yellow sticks); B) 2D binding 

mode of 1o into COX-2 showing different interactions; C) 3D binding mode of 1m into COX-2 overlaid 

with SC-558 (yellow sticks); D) 2D binding mode of 1m into COX-2 showing different interactions; E) 

3D binding mode of 1p into COX-2 overlaid with SC-558 (yellow sticks); F) 2D binding mode of 1p 

into COX-2 showing different interactions. 
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IR Spectra of the new compounds 

Infrared spectra (IR) were done using BRUKER TENSOR 37 

spectrophotometer and absorption were expressed in wave 

number (cm-1) using KBr Disk.  

 

 

 

 

 

 

 

 

 

 



5 
 

Figure S3. IR spectrum of compound 16a  
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Figure S4. IR spectrum of compound 16b  
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Figure S5. IR spectrum of compound 16c  

 

 C:\Program Files\OPUS_65\MEAS\Protein.241          Protein          AquaSpec 31/01/2018

3
2
7
8
.1

7
3
2
2
9
.5

8
3
1
7
8
.9

0
3
1
2
6
.5

4
3
0
6
1
.4

9
2
9
9
9
.8

8
2
9
4
8
.0

1

2
8
2
9
.9

5

2
2
0
8
.6

4

1
6
6
3
.4

7
1
6
0
0
.2

0
1
5
4
8
.6

8
1
5
0
9
.0

5
1
4
6
0
.3

1
1
4
2
2
.7

9
1
3
8
1
.8

7
1
3
0
2
.6

7
1
2
4
1
.0

3
1
1
7
1
.2

8

1
1
0
4
.8

6

1
0
3
2
.8

1

8
2
6
.3

7
8
1
2
.3

7
7
2
5
.1

6
7
0
6
.0

7
6
2
2
.9

8

4
9
4
.6

1

500100015002000250030003500

Wavenumber cm-1

0
.4

0
.6

0
.8

1
.0

1
.2

A
b

s
o

rb
a

n
c
e

 U
n

it
s

 Page 1/1



8 
 

Figure S6. IR spectrum of compound 16d  
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Figure S7. IR spectrum of compound 16e  
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Figure S8. IR spectrum of compound 16f  
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Figure S9. IR spectrum of compound 16g  
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Figure S10. IR spectrum of compound 16h  
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1H-NMR, 13C-NMR and DEPT C135 Spectra 
1H-NMR spectra were recorded on a BRUKER AVANCE III spectrometer (at the 

faculty of pharmacy, Umm Al-Qura University) at 500 MHz in the specified 

solvent, chemical shifts were reported on the δ (ppm) scale and were related 

to that of the solvent and J values are given in Hz. 13C NMR and DEPT C135 

spectra were obtained on a BRUKER AVANCE III at 125 MHz (at the faculty of 

pharmacy, Umm Al-Qura University). 
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Figure S11. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16a  
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Figure S12. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16a  
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Figure S13. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16a (CDCl3) 
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Figure S14. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16b  
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Figure S15. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16b  
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Figure S16. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16b  
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Figure S17. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16c  

 



21 
 

Figure S18. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16c  
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Figure S19. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16c 
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Figure S20. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16d 
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Figure S21. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16d 
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Figure S22. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16d  
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Figure S23. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16d  
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Figure S24. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16e 
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Figure S25. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16e  
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Figure S26. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16e  
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Figure S27. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16f  
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Figure S28. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16f   
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Figure S29. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16f  
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Figure S30. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16f   
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Figure S31. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16g  
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Figure S32. 13C-NMR (CDCl3, 125 MHz, δ ppm) spectrum of compound 16g  
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Figure S33. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16g  
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Figure S34. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16g 
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Figure S35. 1H-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16h  
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Figure S36. 13C-NMR (CDCl3, 500 MHz, δ ppm) spectrum of compound 16h 

 



40 
 

Figure S37. DEPT C135 (CDCl3, 125 MHz, δ ppm) spectrum of compound 16h 
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Mass Spectra  

Mass spectra were recorded on Shimadzu GCMS 

QP5050A spectrometer, at 70 eV (EI) at the regional 

center for mycology and biotechnology, Al-Azhar 

University. 
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Figure S38. Mass spectrum of compound 16a 
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Figure S39. Mass spectrum of compound 16b 

 

R
T

:
4

.2
8

 - 5
.0

0
S

M
:

1
5

G

4
.3

4
.4

4
.5

4
.6

4
.7

4
.8

4
.9

T
im

e
 (m

in
)

3
0

3
5

4
0

4
5

5
0

5
5

6
0

6
5

7
0

7
5

8
0

8
5

9
0

9
5

1
0

0

Relative Abundance

N
L

:
1

.6
1

E
7

T
IC

  M
S

 
a

h
m

e
d

-
g

o
d

a
-

F
a

m
e

2

a
h
m

e
d

-g
o

d
a

-F
a

m
e

2
 #

3
6

1
R

T
:

1
.2

6
A

V
:

1
S

B
:

4
0

2
.7

7
 , 2

.5
9

-2
.7

2
N

L
:

9
.5

3
E

2
T

:
{0

,0
}  +

 c
 E

I F
u
ll m

s
 [4

0
.0

0
-1

0
0

0
.0

0
]

5
0

1
0

0
1

5
0

2
0

0
2

5
0

3
0

0
3

5
0

4
0

0

m
/z

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

0

Relative Abundance

383.65

294.56

104.62

143.86

173.28

181.86

108.84

198.72

252.86

145.50

300.89

411.74

241.36

302.19

215.21

395.36

66.96

222.65

162.64

346.10

258.45

44.83

225.74

341.91

360.43

141.88

271.54

99.28

362.02

276.45

366.35

415.54

321.46

84.51

62.79

229.07

186.67

337.84



44 
 

Figure S40. Mass spectrum of compound 16c 

 

R
T

:
2

.6
3

 - 3
.0

2
S

M
:

1
5

G

2
.6

5
2

.7
0

2
.7

5
2

.8
0

2
.8

5
2

.9
0

2
.9

5
3

.0
0

T
im

e
 (m

in
)

3
5

4
0

4
5

5
0

5
5

6
0

6
5

7
0

7
5

8
0

8
5

9
0

9
5

1
0

0

Relative Abundance

N
L

:
3

.1
1

E
6

T
IC

  M
S

 
a

h
m

e
d

-
g

o
d

a
-

F
a

m
e

3

a
h
m

e
d

-g
o

d
a

-F
a

m
e

3
 #

4
9

6
R

T
:

1
.7

2
A

V
:

1
S

B
:

5
7

4
.3

1
-4

.4
4

 , 4
.3

0
-4

.3
5

N
L

:
2

.9
4

E
3

T
:

{0
,0

}  +
 c

 E
I F

u
ll m

s
 [4

0
.0

0
-1

0
0

0
.0

0
]

5
0

1
0

0
1

5
0

2
0

0
2

5
0

3
0

0
3

5
0

m
/z

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

0

Relative Abundance

287.01

318.37

284.50

376.78

379.99

336.08

274.56

317.52

330.71

197.87

363.65

69.49

211.88

68.03

91.93

78.79

362.49

316.44

170.61

154.06

93.59

194.00

138.36

392.58

58.20

192.84

398.66

240.38

223.59

301.12

156.59

110.48

256.67

242.38

129.46

151.01

345.46

360.98

314.05



45 
 

Figure S41. Mass spectrum of compound 16d 
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Figure S42. Mass spectrum of compound 16e 
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Figure S43. Mass spectrum of compound 16f 
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Figure S44. Mass spectrum of compound 16g 
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Figure S45. Mass spectrum of compound 16h 
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Table 1. Results of target prediction of compound 16h using SwissTargetPrediction.  
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Table 1. (continued) 
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Table 1. (continued) 
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Table 1. (continued) 
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Table 2. Result of the docking study of compound 16g into COX-2, MAP p38α, EGFR, CDK2, 

BRAF, VEGFR1 in comparison to the co-crystallized ligad   

Target (pdb) Ligand Gb
 a Ki

 b 

COX-2 

(3LN1) 

16g  -10.13 37.53 nM 

Celecoxib  -10.27 29.88 nM 

p38α (3GCP) 16g -10.69 14.51 nM 

SB2 -9.22 174.23 nM 

EGFR 

(1M17) 

16g -9.52 104.58 nM 

Erlotinib -7.39 3.18 μM 

CDK2 

(2VTP) 

16g -10.0 46.4 nM 

LZ9 -7.57 18.2 μM 

BRAF 

(4RZV) 

16g -11.02 8.4 nM 

Vemurafenib  -12.77 432.93 pM 

VEGFR1 

(3HNG) 

16g -10.67 15.06 nM 

8ST -12.06 1.45 nM 

 

 

 

 

 

 

 

 

 

 



55 
 

Validation of the docking study into COX-2 

 

 

 

Figure S46. Validation of the docking study into COX-2 (pdb: 3LN1): A) 3D binding mode of re-docked 

celecoxib (shown as sticks colored by element) overlaid with the co-crystallized celecoxib (showed as yellow 

sticks) with RMSD of 0.82 Å; B) 2D binding mode of co-crystallized celecoxib showing different types of 

interactions with amino acids in COX-2. 
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Validation of the docking study into MAP P38α 

 

 

 

 

 

Figure S47. Validation of the docking study into MAP p38α (pdb: 3GCP): A) 3D binding mode of re-docked 

SB2 (shown as sticks colored by element) overlaid with the co-crystallized ligand, SB2 (showed as yellow 

sticks) with RMSD of 1.08 Å; B) 2D binding mode of co-crystallized SB2 showing different types of 

interactions with amino acids in p38. 
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Validation of the docking study into EGFR  

 

 

Figure S48. Validation of the docking study into EGFR (pdb: 1M17): A) 3D binding mode of re-docked 

erlotinib (shown as sticks colored by element) overlaid with the co-crystallized ligand, erlotinib (showed as 

yellow sticks) with RMSD of 1.44 Å; B) 2D binding mode of co-crystallized erlotinib showing different 

types of interactions with amino acids in EGFR.    
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Validation of the docking study into CDK2  

 

 

 

Figure 49. Validation of the docking study into CDK2 (pdb: 2VTP): A) 3D binding mode of re-docked LZ9 

(shown as sticks colored by element) overlaid with the co-crystallized ligand, LZ9 (yellow sticks) with 

RMSD of 0.75 Å; B) 2D binding mode of LZ9 showing different types of interactions with amino acids 

CDK2.   
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Validation of the docking study into BRAF 

 

 

 

 

 

Figure 50. Validation of the docking study into BRAF (pdb: 4RZV): A) 3D binding mode of re-docked 

vemurafenib (shown as sticks colored by element) overlaid with the co-crystallized ligand, vemurafenib 

(yellow sticks) with RMSD of 0.58 Å ; B) 2D binding mode of vemurafenib showing different types of 

interactions with amino acids BRAF.    
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Validation of the docking study into VEGFR1 

 

 

 

Figure 51. Validation of the docking study into VEGFR1 (pdb: 3HNG): A) 3D binding mode of re-docked 

8ST (shown as sticks colored by element) overlaid with the co-crystallized ligand, 8ST (yellow sticks) with 

RMSD of 0.77 Å ; B) 2D binding mode of vemurafenib showing different types of interactions with amino 

acids BRAF.    
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Figure 52. Chemical structures of compound library  
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Figure 53. Chemical structures of compound library (continued) 
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Figure 54. Chemical structures of compound library (continued) 
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Figure 55. Chemical structures of compound library (continued) 
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Figure 56. Chemical structures of compound library (continued) 
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Figure 57. Chemical structures of compound library (continued) 
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Figure 58. Chemical structures of compound library (continued) 
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Figure 59. Chemical structures of compound library (continued) 
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Figure 60. Chemical structures of compound library (continued) 
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Figure 61. Chemical structures of compound library (continued) 

 


