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I. Rescoring of the generated 7-azaindole derivatives. The derivatives of 7-azaindole generated 

with LigBuilder were further screened with a new binding free energy function constructed by 

combining an appropriate solvation free energy term to the original scoring function of the AutoDock 

program. This modified scoring function can be expressed as follows. 
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Here, WvdW, Whbond, Welec, Wtor, and Wsol are the weighting factors of van der Waals, hydrogen bond, 

electrostatic interactions, torsional term, and solvation free energy of inhibitors, respectively. rij 

represents the interatomic distance, and Aij, Bij, Cij, and Dij are related to the depths of the potential 

energy well and the equilibrium separations between the protein and ligand atoms. The hydrogen 

bond term has an additional weighting factor, E(t), representing the angle-dependent directionality. 

With respect to the distance-dependent dielectric constant (ε(rij)), a sigmoidal function was used in 

computing the interatomic electrostatic interactions between c-KIT and 7-azaindole derivatives. 

Gasteiger-Marsili atomic charges were then used for both proteins and ligands to compute the 

electrostatic interaction energies. In the entropic term, Ntor is the number of rotatable bonds in the 

ligand. In the desolvation term, Si and Vi are the solvation parameter and the fragmental volume of 

atom i, respectively, while Oi
max
 stands for the maximum atomic occupancy.  

In the calculation of molecular solvation free energy of 7-azaindole derivatives, we used the atomic 

parameters. The addition of this solvation free energy term is expected to increase the accuracy of the 

scoring function because the underestimation of ligand solvation often leads to the overestimation of 

the binding affinity of a ligand with many polar atoms. Indeed, the superiority of this modified 

scoring function to the previous one was well-appreciated in recent studies for virtual screening of 

kinase inhibitors.  
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II. Kinase Selectivity Profiling. A panel of 48 kinases was tested at 1 µM concentrations in a high-

throughput binding assay (Ambit Bioscience). Lower numbers of POC (percent of control) values 

indicate stronger hits.  

Table 5. KINOMEscan Profile of Compound 19a 

Kinase POCb Kinase POCb Kinase POCb 

ABLT315I 51 ERK1 93 MEK1 74 

AKT1 100 FAK 88 MEK2 92 

AKT2 100 FGFR1 89 MET 34 

ALK 43 FGFR2 100 MET 
M1250T 35 

AMPKα1 100 FLT1 81 p38α 96 

AMPKα2 81 FLT3 2.2 PAK1  85 

AURKA 13 GSK3β 94 PDGFRA 16 

AURKB 82 IGF1R 100 PDPK1 65 

BRAF 81 IKKα 10 PI3Kα 66 

BRAFV600E 88 IKKβ 12 PI3Kβ 100 

CAMK1 63 JAK1 100 PIM1 68 

CDK4 85 JAK2 49 PLK1 98 

CDK9 100 c-KIT 0.8 ROCK1 33 

CDK11 3.8 c-KIT
D816V

 0 TRKA 26 

DRAK1 0.2 
c-KIT 

(autoinhibited) 
48 TRKB 36 

EGFR 70 c-KIT
D816H

 16 VEGFR2 96 

aA panel of 48 kinases was tested at 1 µM concentrations in a high-throughput binding assay (Ambit 

Bioscience). 
b
Lower numbers of POC (percent of control) values indicate stronger hits.  

Table S1. KINOMEscan Profile of Compound 21  

Kinase POCb Kinase POCb Kinase POCb 

ABL
T315I
 47 ERK1 23 MEK1 85 

AKT1 87 FAK 92 MEK2 74 
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AKT2 100 FGFR1 100 MET 35 

ALK 33 FGFR2 100 MET 
M1250T 80 

AMPKα1 90 FLT1 36 p38α 100 

AMPKα2 77 FLT3 25 PAK1  89 

AURKA 8.9 GSK3β 64 PDGFRA 65 

AURKB 31 IGF1R 100 PDPK1 100 

BRAF 28 IKKα 46 PI3Kα 71 

BRAFV600E 34 IKKβ 22 PI3Kβ 87 

CAMK1 53 JAK1 71 PIM1 88 

CDK4 85 JAK2 78 PLK1 100 

CDK9 83 c-KIT 9.8 ROCK1 94 

CDK11 96 c-KIT
D816V

 2.1 TRKA 83 

DRAK1 86 
c-KIT 

(autoinhibited) 
53 TRKB 68 

EGFR 70 c-KIT
D816H

 85 VEGFR2 96 

 

Table S2. KINOMEscan Profile of Compound 31  

Kinase POCb Kinase POCb Kinase POCb 

ABL
T315I
 17 ERK1 100 MEK1 59 

AKT1 100 FAK 88 MEK2 72 

AKT2 97 FGFR1 90 MET 54 

ALK 76 FGFR2 89 MET 
M1250T

 53 

AMPKα1 84 FLT1 56 p38α 94 

AMPKα2 82 FLT3 7 PAK1  87 

AURKA 0.85 GSK3β 63 PDGFRA 36 

AURKB 44 IGF1R 96 PDPK1 31 

BRAF 78 IKKα 2.2 PI3Kα 100 

BRAF
V600E

 66 IKKβ 0.75 PI3Kβ 95 

CAMK1 62 JAK1 100 PIM1 27 
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CDK4 82 JAK2 3.2 PLK1 84 

CDK9 100 c-KIT 51 ROCK1 16 

CDK11 100 c-KIT
D816V

 1.4 TRKA 11 

DRAK1 0.25 
c-KIT 

(autoinhibited) 
76 TRKB 17 

EGFR 73 c-KIT
D816H

 25 VEGFR2 79 

 

Table S3. KINOMEscan Profile of Compound 32  

Kinase POCb Kinase POCb Kinase POCb 

ABL
T315I
 48 ERK1 88 MEK1 78 

AKT1 98 FAK 92 MEK2 93 

AKT2 100 FGFR1 84 MET 54 

ALK 40 FGFR2 100 MET 
M1250T

 86 

AMPKα1 95 FLT1 75 p38α 100 

AMPKα2 86 FLT3 1.6 PAK1  83 

AURKA 25 GSK3β 64 PDGFRA 59 

AURKB 92 IGF1R 91 PDPK1 76 

BRAF 78 IKKα 70 PI3Kα 75 

BRAF
V600E

 82 IKKβ 69 PI3Kβ 94 

CAMK1 61 JAK1 92 PIM1 71 

CDK4 95 JAK2 48 PLK1 99 

CDK9 100 c-KIT 19 ROCK1 66 

CDK11 90 c-KITD816V 0 TRKA 46 

DRAK1 0.95 
c-KIT 

(autoinhibited) 
42 TRKB 45 

EGFR 68 c-KITD816H 25 VEGFR2 97 

 

Table S4. KINOMEscan Profile of Compound 34  
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Kinase POC
b
 Kinase POC

b
 Kinase POC

b
 

ABLT315I 54 ERK1 88 MEK1 76 

AKT1 92 FAK 93 MEK2 90 

AKT2 100 FGFR1 92 MET 47 

ALK 51 FGFR2 100 MET 
M1250T 51 

AMPKα1 98 FLT1 43 p38α 93 

AMPKα2 87 FLT3 18 PAK1  88 

AURKA 17 GSK3β 87 PDGFRA 21 

AURKB 85 IGF1R 79 PDPK1 91 

BRAF 83 IKKα 26 PI3Kα 71 

BRAFV600E 78 IKKβ 31 PI3Kβ 93 

CAMK1 71 JAK1 93 PIM1 71 

CDK4 81 JAK2 46 PLK1 84 

CDK9 100 c-KIT 37 ROCK1 16 

CDK11 79 c-KIT
D816V

 0 TRKA 11 

DRAK1 2.4 
c-KIT 

(autoinhibited) 
65 TRKB 16 

EGFR 43 c-KIT
D816H

 51 VEGFR2 79 

 

 

III. Physicochemical properties predicted by Accelrys DB 

Table S5. 

Compd AlogP LogD (pH7.4) tPSA 

19 4.143 4.290 65.60 

21 3.413 3.528 82.39 

31 2.531 2.534 102.70 

32 4.126 4.274 74.83 

34 3.413 3.560 82.39 
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N-(5-(3-(3,4-dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)pyridin-3-yl)benzenesulfonamide (1).  

 

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

HR-MS 
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HPLC-Purity 

 

LR-MS 
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5-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)pyridin-3-amine (3). 

  

400 MHz,
 1
H NMR in DMSO-d6 

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

 

LR-MS 
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3-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (4).  

 

 

400MHz, 
1
H NMR in Chloroform-d  

 

 

150 MHz,
 13
C NMR in Chloroform-d  
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)benzonitrile(5). 

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)-N,N-dimethylaniline (6). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 



S16 

 

 

HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(m-tolyl)-1H-pyrrolo[2,3-b]pyridine (7). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(3-fluorophenyl)-1H-pyrrolo[2,3-b]pyridine (8) 

. 

400MHz, 
1
H NMR in Chloroform-d 

 

 

HPLC-Purity 
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LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridine (9). 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(pyridin-4-yl)-1H-pyrrolo[2,3-b]pyridine (10). 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridine (11). 

 

400 MHz, 1H NMR in DMSO-d6 

 

 

100 MHz, 13C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-o-tolyl-1H-pyrrolo[2,3-b]pyridine (12). 

 

400 MHz, 1H NMR in DMSO-d6 

 

 

HPLC-Purity 
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LR-MS 
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2-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (13). 

 

400MHz, 1H NMR in Chloroform-d 

 

 

HPLC-Purity 
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LR-MS 
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4-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)benzonitrile (14). 

 

400MHz, 1H NMR in Chloroform-d 

 

 

HPLC-Purity 
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LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(4-fluorophenyl)-1H-pyrrolo[2,3-b]pyridine (15). 

 

 

400 MHz,
 1
H NMR in DMSO-d6  
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HPLC-Purity 

 

LR-MS 
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5-(4-Chlorophenyl)-3-(3,4-dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (16) 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

HPLC-Purity 
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3-(3,4-Dimethoxyphenyl)-5-p-tolyl-1H-pyrrolo[2,3-b]pyridine (17) 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

HPLC-Purity 
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LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(4-methoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (18). 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

HPLC-Purity 
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3,5-bis(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (19). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 

 



S43 

 

5-(3,5-Difluorophenyl)-3-(3,4-dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (20). 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

HPLC-Purity 
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3-(3-(3,4,5-Trimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (21). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3-(3-Fluoro-4-methoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (22). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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2,3'-(1H-Pyrrolo[2,3-b]pyridine-3,5-diyl)dianiline (23) 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

HPLC-Purity 
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LR-MS 
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5-Bromo-3-(p-tolyl)-1H-pyrrolo[2,3-b]pyridine (24)  

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

HPLC-Purity 
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LR-MS 
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3-(3-(4-Methoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (25). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3-(3-Methoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (26). 

 

400MHz, 
1
H NMR in Chloroform-d  

 

 

HPLC-Purity 
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LR-MS 
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3-(3-(3,5-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (27). 

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

HPLC-Purity 
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LR-MS 
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3,3'-(1H-Pyrrolo[2,3-b]pyridine-3,5-diyl)dianiline (28) 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

HPLC-Purity 
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LR-MS 
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3-(3-(4-Chlorophenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (29).  

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

HPLC-Purity 
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LR-MS 
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N-(3-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)phenyl)acetamide (30). 

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

HPLC-Purity 
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(2-Amino-4-(3-(3,4-dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)phenyl)(morpholino)methanone (31). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(3,4,5-trimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridine(32). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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5-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)-2-methylaniline (33). 

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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5-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)-2-methoxyaniline (34).   

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

100 MHz,
 13
C NMR in Chloroform-d 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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5-(Benzo[d][1,3]dioxol-5-yl)-3-(3,4-dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (35). 

 

400MHz, 
1
H NMR in Chloroform-d  

 

 

HPLC-Purity 
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LR-MS 
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5-(2,4-Dimethoxyphenyl)-3-(3,4-dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (36). 

 

400MHz, 
1
H NMR in Chloroform-d  

 

 

HPLC-Purity 
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LR-MS 
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4-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)aniline (37). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 



S78 

 

 

HR-MS 

 

HPLC-Purity 

 

LR-MS 
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5-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)pyrimidin-2-amine (38). 

 

400 MHz,
 1
H NMR in DMSO-d6 

 

 

HPLC-Purity 
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3-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)-5-methoxyaniline (39). 

 

400 MHz,
 1
H NMR in DMSO-d6  

 

 

100 MHz,
 13
C NMR in DMSO-d6 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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5-(3-(3,4-Dimethoxyphenyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)-2-(2-morpholinoethoxy)aniline (40). 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

150 MHz,
 13

C NMR in Chloroform-d 
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HR-MS 

 

HPLC-Purity 

 

LR-MS 
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3-(3,4-Dimethoxyphenyl)-5-(3-methoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (41). 

 

400MHz, 
1
H NMR in Chloroform-d 

 

 

HPLC-Purity 
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