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Figure captions

Fig. S1. Antiproliferation and anti-VEGFR-2 properties of the synthesized indole-2-

carboxamides 49a‒h and reference standards (Erlotinib and Sorafenib).

Fig. S2. Activity of 5-indolecarboxamides 53a‒l against VEGFR-2, CDK-1/cyclin B and 

HER-2 at 10 mM, respectively.

Fig. S3. Antiproliferation and anti-VEGFR-2 properties of the synthesized indolyl Schiff 

bases 55, 57‒59, 61, 63, 65, 67 and 68.

Fig. S4. Antiproliferation and VEGFR-2 properties (μM ± SD) of the prepared Schiff 

bases 73a‒x and standard references (Doxorubicin and Sorafenib).

Fig. S5. Antiproliferation properties (μM ± SEM) and % inhibition of VEGFR-2 for the 

synthesized agents and standard references "Sunitinib and 5-Fluorouracil".

Fig. S6 . Antiproliferation and VEGFR-2 inhibitory properties of hydrazones 106a‒k and 

Sorafenib.

Fig. S7. Antiproliferation properties of indolyl hydrazones 113 and standard references 

(Cisplatin, Sorafenib and Sunitinib).

Fig S8. Antiproliferation and VEGFR-2 inhibitory properties of 2-oxoindolin-3-ylidenes 

130 and Sunitinib.
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Fig. S9. Antiproliferation and enzymatic inhibitory properties of 2-oxoindolin-3-ylidene 

146 and Nintedanib.

Fig. S10. Antiproliferation and enzymatic inhibitory properties of 2-oxoindolin-3-

ylidenes 151,153 and Nintedanib.

Fig. S11. Antiproliferation and enzymatic inhibitory properties of 2-oxoindolin-3-

ylidenes 168 and Sunitinib.

Fig. S12. Enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes 172, 173 and 

standard references (Sunitinib and SU6668). 

Fig. S13. VEGFR-2 inhibitory and antiproliferation properties of indole triazole 

conjugates 176, 177, 179, 181 and Sunitinib.

Fig. S14. Antiproliferation and VEGFR-2 inhibitory properties of indole triazole  

conjugates 177, 183-186 and standard references.

Fig. S15. % Inhibitory properties of VEGFR-2 by indole benzimidazole conjugates 191 

and 197 at 10 mM.

Fig. S16. Inhibitory properties of VEGFR-2 by indole-pyrimidine conjugates 211 and 

Sunitinib.

Fig. S17. Antiproliferation and inhibitory properties of VEGFR-2 for indole pyrimidine 

conjugates 221 and Sorafenib.

Fig. S18. Antiproliferation and enzymatc inhibitory (VEGFR-2 and EGFR) properties of 

spiroindoles 230 and reference standards (Sunitinib and 5-Fluorouracil).
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Fig. S1. Antiproliferation and anti-VEGFR-2 properties of the synthesized
indole-2-carboxamides 49ah and reference standards (Erlotinib and Sorafenib).
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Fig. S1 (continued). Antiproliferation and anti-VEGFR-2 properties of the synthesized
indole-2-carboxamides 49ah and reference standards (Erlotinib and Sorafenib).
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Fig. S2. Activity of 5-indolecarboxamides 53al against VEGFR-2, CDK-1/cyclin B
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Fig. S3. Antiproliferation and anti-VEGFR-2 properties of the synthesized indolyl Schiff bases
55, 5759, 61, 63, 65, 67 and 68.
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Fig. S3 (continued). Antiproliferation and anti-VEGFR-2 properties of the synthesized indolyl Schiff bases
55, 57-59, 61, 63, 65, 67 and 68.



S8

N
H

O

N

H
N H

N
O

73a

IC50 = 3.46 ± 0.29, 5.61 ± 0.65 M
for HepG2 cell line and VEGFR-2,

respectively

N
H

O

N

H
N H

N
O

73b

CF3

IC50 = 3.05 ± 0.23, 4.26 ± 0.31 M
for HepG2 cell line and VEGFR-2,

respectively

N
H

O

N

H
N H

N
O

73c

IC50 = 7.73 ± 0.23, 5.09 ± 1.05 M
for HepG2 cell line and VEGFR-2,

respectively

N
H

O

N

H
N H

N
O

73d

IC50 = 10.11 ± 3.75 M
for HepG2 cell line

CN

F N
H

O

N

H
N H

N
O

73e

Cl

IC50 = 3.20 ± 0.36, 2.58 ± 0.18 M
for HepG2 cell line and VEGFR-2,

respectively

N
H

O

N

H
N H

N
O

73f

IC50 = 3.12 ± 0.18, 2.51 ± 0.09 M
for HepG2 cell line and VEGFR-2,

respectively

Cl

N
H

O

N

H
N H

N
O

73g

IC50 = >50 M
for HepG2 cell line

OMe N
H

O

N

H
N H

N
O

73h

IC50 = 11.68 ± 1.56 M
for HepG2 cell line

SO2NH2
N
H

O

N

H
N H

N
O

73i
IC50 = 22.54 ± 1.25 M
for HepG2 cell line

F

N
H

O

N

H
N H

N
O

73j

F CF3

IC50 = 2.67 ± 0.28, 2.12 ± 0.33 M
for HepG2 cell line and VEGFR-2,

respectively

N
H

O

N

H
N H

N
O

73k

F

IC50 = >50 M
for HepG2 cell line

CN

N
H

O

N

H
N H

N
O

73l

F

IC50 = 30.70 ± 2.97 M
for HepG2 cell line

F N
H

O

N

H
N H

N
O

73m

F Cl

IC50 = 2.29 ± 0.38, 1.99 ± 0.11 M
for HepG2 cell line and VEGFR-2,

respectively

N
H

O

N

H
N H

N
O

73n

F

IC50 = 1.81 ± 0.14, 1.93 ± 0.07 M
for HepG2 cell line and VEGFR-2,

respectively

Cl N
H

O

N

H
N H

N
O

73o

F

IC50 = 2.79 ± 0.29, 2.67 ± 0.22 M
for HepG2 cell line and VEGFR-2,

respectively

OMe

Fig. S4. Antiproliferation and VEGFR-2 properties (M  SD) of the prepared Schiff bases 73ax
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Fig. S4 (continued). Antiproliferation and VEGFR-2 properties (M  SD) of the prepared Schiff
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Fig. S5. Antiproliferation properties (M ± SEM) and % inhibition of VEGFR-2 for the synthesized
agents and standard references "Sunitinib and 5-Fluorouracil".
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Fig. S5 (continued). Antiproliferation properties (M ± SEM) and % inhibition of VEGFR-2 for
the synthesized agents and standard references "Sunitinib and 5-Fluorouracil".
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Fig. S5 (continued). Antiproliferation properties (M ± SEM) and % inhibition of VEGFR-2 for
the synthesized agents and standard references "Sunitinib and 5-Fluorouracil".
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Fig. S6 . Antiproliferation and VEGFR-2 inhibitory properties of hydrazones
106a-k and Sorafenib.
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M against HepG2, HeLa and PC3,
respectively; EC50 = 253.8 ± 6.1 nM
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Fig. S6 (continued). Antiproliferation and VEGFR-2 inhibitory properties of
hydrazones 106ak and Sorafenib.

IC50 = 6.2 ± 1.1, 11.7 ± 1.3, 19.0 ± 1.2,
15.3 ± 1.8 M against HepG2, HeLa, PC3

and WI-38 respectively; EC50 = 57.1 ± 3.0 nM
± SEM against VEGFR-2
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Fig. S7. Antiproliferation properties of indolyl hydrazones 113 and standard references
(Cisplatin, Sorafenib and Sunitinib).
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Fig. S7 (continued). Antiproliferation properties of indolyl hydrazones 113 and
standard references (Cisplatin, Sorafenib and Sunitinib).
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Fig. S7 (continued). Antiproliferation properties of indolyl hydrazones 113 and
standard references (Cisplatin, Sorafenib and Sunitinib).
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Fig S8. Antiproliferation and VEGFR-2 inhibitory properties of 2-oxoindolin-3-ylidenes 130 and Sunitinib.
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Fig S8 (continued). Antiproliferation and VEGFR-2 inhibitory properties of 2-oxoindolin-3-ylidenes
130 and Sunitinib.



S20

N
H

O

N
N
N

130y

IC50 = 13.98 ± 0.43, 15.21 ± 0.73,
>20 M against HT-29,
MKN-45 and HUVEC,

respectively; IC50 = 187.24 ± 2.88
nM against VEGFR-2

F

NC

N
H

O

N
N
N

130z

IC50 = >20, >20, >20 M
against HT-29, MKN-45

and HUVEC,
respectively; IC50 = 193.41 ±
0.97 nM against VEGFR-2

F

NC

N
H

O

N
N
N

130aa

IC50 = >20, >20, >20 M
against HT-29, MKN-45

and HUVEC,
respectively; IC50 = 190.07 ±
1.98 nM against VEGFR-2

F

CN

N
H

O

N
N
N

130ab

IC50 = 16.52 ± 0.77, >20, >20
M against HT-29, MKN-45
and HUVEC, respectively;
IC50 = 168.89 ± 2.34
nM against VEGFR-2

F

CF3
Cl

N
H

F
O

N
H

O
N
H

N

IC50 = 10.34 ± 0.96, 9.25 ± 0.77,
6.37 ± 0.59 M against HT-29,

MKN-45 and HUVEC, respectively;
IC50 = 83.20 ± 1.36 nM
against VEGFR-2.

Sunitinib

Fig S8 (continued). Antiproliferation and VEGFR-2 inhibitory properties of 2-oxoindolin-3-ylidenes
130 and Sunitinib.
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Fig. S9. Antiproliferation and enzymatic inhibitory properties of 2-oxoindolin-3-ylidene
146 and Nintedanib
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Fig. S9 (continued). Antiproliferation and enzymatic inhibitory properties of
2-oxoindolin-3-ylidene 146 and Nintedanib



S23

N
H

O

NH

N

N

O

O

N

IC50 = >100, >100, 89.87 ± 2.31 M
against A549, MCF7 and HT-29,
respectively; IC50 = 384.7, 45.5 nM
against VEGFR-2 and PDGFR,

respectively

N
H

O

NH

N

N

O

O

N

IC50 = 40.52 ± 1.62, 22.54 ± 2.16,
0.70 ± 0.12 M against A549, MCF7
and HT-29, respectively; IC50 =
257.2, 61.0 nM against VEGFR-2
and PDGFR, respectively

N

N
H

O

NH

HN

O

O

N

IC50 = 16.45 ± 0.88, 2.32 ± 0.23,
0.98 ± 0.26 M against A549,
MCF7 and HT-29, respectively;
IC50 = 138.3 nM against VEGFR-2

N
H

O

NH

HN

O

O

N

IC50 = 39.14 ± 1.28, 3.27 ± 0.52,
0.32 ± 0.03 M against A549, MCF7
and HT-29, respectively; IC50 =
106.1, 92.7 nM against VEGFR-2
and PDGFR, respectively

N

151a 151b 153a

153b N
H

O

NH

HN

O

O

N

IC50 = 2.99 ± 0.22, 1.56 ± 0.53,
1.17 ± 0.18 M against A549, MCF7
and HT-29, respectively; IC50 =
69.1, 22.0 nM against VEGFR-2
and PDGFR, respectively

N

153c

O

N
H

O

NH

N

O

O

N

IC50 = 75.19 ± 2.79, 1.10 ± 0.02
M against A549 and

HT-29, respectively; IC50 = 81.3,
44.2 nM against VEGFR-2
and PDGFR, respectively

N

153d

O

N
H

O

NH

N

O

O

N

IC50 = 11.9 ± 1.17, 2.19 ± 0.23
M against A549 and

HT-29, respectively; IC50 = 104.6,
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IC50 = 6.01 ± 0.33, 2.28 ± 0.50,
0.46 ± 0.05 M against A549, MCF7
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808.5, 64.6 nM against VEGFR-2
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Fig. S10. Antiproliferation and enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes
151, 153 and Nintedanib.
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and PDGFR, respectively
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Fig. S10 (continued). Antiproliferation and enzymatic inhibitory properties of
2-oxoindolin-3-ylidenes 151, 153 and Nintedanib.



S25

N
H

O

N
H

168a

O
NH

IC50 = 9.4, 89.9 nM against
VEGFR-2 and PDGFR-,

respectively; IC50 = 0.52, 3.56,
6.73, 7.73, 0.54 M against
BXPC-3, T24, BGC, HEPG2
and HT29, respectively

N
H

O

N
H

168b

O
NH

IC50 = 2.3, 10.1, 2.4 nM against
VEGFR-2, PDGFR- and c-kit,
respectively; IC50 = 0.52, 3.31,
6.11, 7.27, 1.2 M against
BXPC-3, T24, BGC, HEPG2
and HT29, respectively

F

N
H

O

N
H

168c

O
NH

IC50 = 2.6, 12.1, 2.7 nM against
VEGFR-2, PDGFR- and c-kit,
respectively; IC50 = 1.95, 1.83,
2.03, 3.14, 6.48 M against
BXPC-3, T24, BGC, HEPG2
and HT29, respectively

Cl

N
H

O

N
H

168d

O
NH

IC50 = 3.9, 7.6, 2.3 nM against
VEGFR-2, PDGFR- and c-kit,

respectively

Br

N
H

O

N
H

168e

O
NH

IC50 = 2.3, 15.6, 4.1 nM against
VEGFR-2, PDGFR- and c-kit,
respectively; IC50 = 2.43, 3.15,
1.73 M against BXPC-3,

BGC, and HT29,
respectively

N
H

O

N
H

168f

O
NH

IC50 = 24.6, 101.4, 35.5 nM against
VEGFR-2, PDGFR- and c-kit,

respectively

O

N
H

O

N
H

168g

O
NH

IC50 = 25.7, 13.3, 6.9 nM
against VEGFR-2, PDGFR-

and c-kit, respectively

O2N

N
H

O

N
H

168h

O
NH

IC50 = 167.2, 70.3, 255.7 nM
against VEGFR-2, PDGFR-

and c-kit, respectively

MeO2C

N
H

O

N
H

168i

O
NH

IC50 = 330.3, 395.7, 397.6 nM
against VEGFR-2, PDGFR-

and c-kit, respectively

Et2NO2S

N
H

O

N
H

168j

O
NH

IC50 = 15.0, 62.1, 43.1 nM
against VEGFR-2, PDGFR-

and c-kit, respectively

F

Fig. S11. Antiproliferation and enzymatic inhibitory properties of
2-oxoindolin-3-ylidenes 168 and Sunitinib.
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Fig. S11 (continued). Antiproliferation and enzymatic inhibitory properties of
2-oxoindolin-3-ylidenes 168 and Sunitinib.
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IC50 = 4.0, 10.6, 8.9 nM against
VEGFR-2, PDGFR- and c-kit,
respectively; IC50 = 3.63, 2.44,
4.78, 5.61, 1.47 M against
BXPC-3, T24, BGC, HEPG2
and HT29, respectively

Fig. S11 (continued). Antiproliferation and enzymatic inhibitory properties of
2-oxoindolin-3-ylidenes 168 and Sunitinib.
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Fig. S12. Enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes
172, 173 and standard references (Sunitinib and SU6668).
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Fig. S12 (continued). Enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes
172, 173 and standard references (Sunitinib and SU6668).
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Fig. S12 (continued). Enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes
172, 173 and standard references (Sunitinib and SU6668).
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Fig. S12 (continued). Enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes
172, 173 and standard references (Sunitinib and SU6668).
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Fig. S12 (continued). Enzymatic inhibitory properties of 2-oxoindolin-3-ylidenes
172, 173 and standard references (Sunitinib and SU6668).
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0.23 M against CAKI-1
and A498 cell lines,

respectively

IC50 = 0.157 ± 0.004 M
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0.03 M against CAKI-1
and A498 cell lines,
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Fig. S13. VEGFR-2 inhibitory and antiproliferation properties of indole triazole
conjugates 176, 177, 179, 181 and Sunitinib.
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Fig. S13 (continued). VEGFR-2 inhibitory and antiproliferation properties of indole triazole
conjugates 176, 177, 179, 181 and Sunitinib.
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Fig. S14. Antiproliferation and VEGFR-2 inhibitory properties of indole triazole
conjugates 177, 183186 and standard references.
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Fig. S14 (continued). Antiproliferation and VEGFR-2 inhibitory properties of
indole triazole conjugates 177, 183186 and standard references.
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Fig. S16. Inhibitory properties of VEGFR-2 by indole-pyrimidine
conjugates 211 and Sunitinib.

H
N

O
F

N

N N
H
211l

IC50 = 0.0071  0.0008 M

S
O
O

H
N

O
F

N

N N
H
211m

IC50 = 0.0838  0.0084 M

S
O O

H
N

O
F

N

N N
H
211n

IC50 = 0.0073  0.0007 M

H
N

O
F

N

N N
H
211o

IC50 = 0.0084  0.0018 M

S
O
O S

O
O



S39

H
N

O
F

N

N N
H
211p

IC50 = 0.0060  0.0004 M

S
O
O

H
N

O
F

N

N N
H
211q

IC50 = 0.0046  0.0023 M

S
O
O

H
N

O
F

N

N N
H
211r

IC50 = 0.0107  0.0062 M

O

H
N

O
F

N

N N
H
211s

IC50 = 0.0213  0.0033 M

NO2

H
N

O
F

N

N N
H
211t

IC50 = 0.0088  0.0019 M

OMe

H
N

O
F

N

N N
H
211u

IC50 = 0.0221  0.0077 M

OMe

H
N

O
F

N

N N
H
211v

IC50 = 0.0049  0.0006 M

OMe

OMe

H
N

O
F

N

N N
H
211w

IC50 = 0.0065  0.0011 M

OMe

OMe

OMe

H
N

O
F

N

N N
H
211x

IC50 = 0.0121  0.0017 M

H
N

O
F

N

N N
H
211y

IC50 = 0.0351  0.0027 M

N
H

F
O

N
H

O
N
H

N

Sunitinib

IC50 = 0.0022  0.0005 M

Fig. S16 (continued). Inhibitory properties of VEGFR-2 by
indole-pyrimidine conjugates 211 and Sunitinib.
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Fig. S17. Antiproliferation and inhibitory properties of
VEGFR-2 for indole pyrimidine conjugates 221 and Sorafenib.
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Fig. S17 (continued). Antiproliferation and inhibitory properties of
VEGFR-2 for indole pyrimidine conjugates 221 and Sorafenib.
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Fig. S17 (continued). Antiproliferation and inhibitory properties of
VEGFR-2 for indole pyrimidine conjugates 221 and Sorafenib.
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Fig. S17 (continued). Antiproliferation and inhibitory properties of
VEGFR-2 for indole pyrimidine conjugates 221 and Sorafenib.
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Fig. S18. Antiproliferation and enzymatc inhibitory (VEGFR-2 and EGFR) properties
of spiroindoles 230 and reference standards (Sunitinib and 5-Fluorouracil).
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Fig. S18 (continued). Antiproliferation and enzymatc inhibitory (VEGFR-2 and EGFR)
properties of spiroindoles 230 and reference standards (Sunitinib and 5-Fluorouracil).
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Fig. S18 (continued). Antiproliferation and enzymatc inhibitory (VEGFR-2 and EGFR)
properties of spiroindoles 230 and reference standards (Sunitinib and 5-Fluorouracil).


