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Figure S1: 1HNMR of compound 2a
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Figure S2: mass spectrum of compound 2a
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Figure $S3: 1HNMR of compound 2b
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Figure S4: mass spectrum of compound 2b
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Figure S5: 1HNMR of compound 3
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Figure S6: mass spectrum of compound 3
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Figure S7: 1HNMR of compound 4
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Figure S8: 13CNMR of compound 4
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Figure $S9: 1HNMR of compound 5
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Figure $10: 13CNMR of compo
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Figure S11: mass spectrum of compound 5

0
'{f o.-((_, — M — f

JWHO CH M)\

){/”"/ _)\
A i/

Q—J

[ 5)

g

-

\ _ el
M'fﬁ C#Cf,{/’as’

; i 22 53

M-t . 53/, a{

Comment: No B8
1, COIROPH.NE2_Date 86/11/14Tine 18:25:31 Tic
752
S8y
255
|Ilk-lli ALAE B B2 B 18 A2 mr lllllfllll||l||l|||||||||"'
8 S 189 158 289 250 360 350 400 4% e -
829 Bp=58 Biz261, RT1=1.31 CI=155
108 13 l
i 149 449
Sz
. (13 [ M 35 g3t
o -.[rllllnrn!lll Ll lll || I I|I’l" T |Ir|l| " -"T"lJT"l"'T"ll'ﬂ1ﬂ
8 188 159 208 258 398 496 450 500 550




Figure $12: 1HNMR of compound 6
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Figure $13: 13CNMR of compound 6
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Figure $14: mass spectrum of compound 6
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Figure $15: 1HNMR of compound 7
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Figure $16: 13CNMR of compound 7
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Figure $17: 1IHNMR of compound 8
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Figure $18: 13CNMR of compound 8
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Figure $19: 1HNMR of compound 9
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Figure $20: 13CNMR of compound 9
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Figure $21: 1HNMR of compound 10
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Figure $22: 13CNMR of compound 10
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Figure $23: mass spectrum of compound 10
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Figure $S24: 1HNMR of compound 11
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Figure $25: 13CNMR of compound 11
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Figure $26: 1IHNMR of compound 12
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Figure $27: 13CNMR of compound 12
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Figure $28: 1HNMR of compound 13
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Figure $29: 13CNMR of compound 13
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Figure $30: 1LHNMR of compound 14
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Figure $31: 13CNMR of compound 14
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Figure $32: mass spectrum of compound 14
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Figure $33: 1HNMR of compound 15
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Figure $34: 13CNMR of compound 15
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Figure $35: mass spectrum of compound 15
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Figure $36: 1IHNMR of compound 16
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Figure $S37: 13CNMR of compound 16

B, HohiBe dkamat-f -0 3 -0RE0 -

AL C{;:C'(\B

pNw—Co
mipt araide H
= =
SOHPLT t.avE 7 i N KJ\ —J\] =
date  Sep 28 Fgid  @Frg 204,018 [ Mp; G
st lvant ONSO  @n / _s srs
e AEp ST 15 4=
ATOUTRTTEDN 7 ] iy £
sfry TE.aa8  am Y Hi- 1
o e El
" 10T e o v
mm BRLOG  temp [ i
cw Wl ? PROCESS TAG —— z
ik 10080 14 L. 3
" 16 wifile = =
Lwr Bl prat e - -
4.0 fn not ween =
ol a =
ol o werr
i 1400 wexy
1 aip: Pk wTL Ak
alocke noowee
pain et woed
1 n
in i
5
EEEY x
5 ~843.¢ -
i 18775 .2 eRESan
Wl 154 ERenR N i
i B - it . m -
s 278 B = oo Mo = ¥
[T BT, 13 = = s = 8
" TR -3 I La : 1
il 1075 .4 = i s
Fig [} i | ¥ "
h 4 !
in% e
W en ph g =
§ "
% PR A
£ 2FE T 3 & 2
| me B ow = w o
1 = Ei a
- EE G R g z : X
{ | - i
| = =
|
ekl - l e - : b
o u P &
T T T T - : ; — ’
160 139 20 ing -1 &l a0 b

I



Figure $38: mass spectrum of compound 16
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Figure $39: 1IHNMR of compound 17

A N .
LA

v o f-' u-

@ W, ik coChz
mEE (g .

P c
Wareury-S00mE NRRi0S"

Ag . dalay 1. |l§ BRE
Sulge 74,1 degr el

ey ma 4 o, o

widih 8008.0 N l ‘_’]'

11 rapetitions

DLSCRVE  H1, 308 _DEATESE Wz —_—
i

B
FT slze GS536
Trtal tiss § mim, 858 sec

wz 8
s
! gl
L]
8 iz
— | |
- | .
— A i JLJ |‘-
T T T T T T T T T T T
13 1z 11 10 a B 5 5 3 z ppm
6.8 10,32 san mas 14,30 13.75



Figure $40: 13CNMR of compound 17
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Figure S41: mass spectrum of compound 17

6}
I i alz

jjco~L = NE— [
s SO
(@
Conment: No 11
188y CAIRO_PH.X18 Date #6/268/14 Time 14:88:27 TIC
7592 1
58y 1
252 1(
'[‘\‘l'l‘l'l"l'l‘l'l IR L R A A A R R AR A AN I B A N ] I’K'I'I’I'I’I‘I‘Pf‘l')‘l’l'l‘l'l‘-.
a 58 198 158 288 2E8 388 356 488 458 5880
§=22 Bp=347 Bi=1A78. RT=1.686 CT-=148
. 168« ;
TR
58
25
¥ { ;h’#"‘“ﬂ‘l‘l“r‘
.58 P8 15 2B 258  3em 358 588 558
188
754
58z
257 561
[r{-‘g'l'T‘l'l‘l’!'l'i‘l'l PRI AL L LA LN L Bt N ALACTLNS L B S L AL LA B A AL LU AL IO B AL L I LR LR AL I L I )
568 618 668 718 7A@ E18 868 918 968 1818 16

List > 8=22 B=B Pos=4¢ Tot=4 %



Figure $S42: 1HNMR of compound 18
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Figure $43: 13CNMR of compound 18
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Figure S44: 1HNMR of compound 19
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Figure $45: 13CNMR of compound 19
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Figure $46: mass spectrum of compound 19
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Figure $S47: 1HNMR of compound 20
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Figure $48: 13CNMR of compound 20
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Figure $S49: 1HNMR of compound 21
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Figure $50: 13CNMR of compound 21
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Figure S51: mass spectrum of compound 21
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Figure $52: 1IHNMR of compound 22
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Figure S53: 13CNMR of compound 22
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Figure S54: mass spectrum of compound 22
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Figure $55: 1IHNMR of compound 23
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Figure $56: 13CNMR of compound 23

U mohamakEsS] <1515 DRED-

epl  stdilc

L o< B - Co NE celtis ~

=
.
#
£
1\
Fat
o=
9

ft
" AL uned

51,481

5 3
AINE . whe WY gk — :

DISFLAY
LF)

122 814
IFI T

A58

=
25
e
=
s

15

—155.228
—122.9%8

#0579

-
=
=

14 78
136,438

EETERT)
o

30,065

LB H

b_5a

23,531

TR lllLl‘. b

T T T . - -
EZ00 180 180 140 100 &1 60 a1



Figure S57: mass spectrum of compound 23
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Figure S58: Docking pose displaying 2D interactions of sorafenib with VEGFR-2 active site.




Table S1: Viability % with 8 different concentration (uM) for each compound of

thiophene-3-carboxamides 4-13 and 16-23 and their ICso (uM) on HCT-116 cell line.?

Viability % at each concentration (uM)

Compound ICso(uM)
0.001 0.01 0.1 1 10 100

4 102.02+7.8 | 92.6+6.7 | 81.2+4.5 | 91.1£2.3 | 87.22+1.2 | 75.73+0.9 | 64.11+7.51
5 100.01+7.8 | 85.247.1 | 72.01£6.2 | 60.12+5.4 | 48.61£2.9 | 33.54+1.1 7.83+0.61
6 101.02+7.8 | 95.23+£6.6 | 80.6+5.7 | 64.47+4.9 | 55.31+3.6 | 45.35£2.64 | 3.13+21
7 100.04+7.8 | 92.447.1 | 86.74+6.2 | 75.36+5.4 | 68.44£2.9 [ 60.3%1.1 18.41+1.23
8 100.6£7.8 | 93.1£7.1 | 87.87+6.2 | 77.8£5.4 | 69.4+2.9 56.9+1.1 16.23+1.52
9 99.45+7.7 | 82.6+6.8 | 74.2+6.1 | 70.17+4.6 | 65.47+2.7 | 63.29+0.5 | 21.35+1.92
10 102.8+7.8 | 92.4+6.7 | 83.944.5 | 71.4£2.3 | 56.2+1.2 | 41.32+0.9 | 5124042
11 99.247.8 | 87.67+6.6 | 64.34+4.5 | 54.5442.1 | 62.89+1.2 | 80.26+1.03 | 52.21+5.54
12 102.3+7.8 | 90.41+6.7 | 83.9+4.5 | 81.47+2.3 | 72.66+1.2 | 86.48+0.9 | 60.11+7.41
13 98.1£7.7 | 87.28+7.2 | 76.04+6.8 | 65.21+4.2 | 53.64+2.7 | 50.34+1.6 | 10.28+1.31
16 100.9+7.8 | 93.54+7.1 | 87.14+6.2 | 77.3+5.4 | 64.21+2.9 | 58.37+1.1 | 19.21+1.46
17 101.06+7.8 | 95.14+6.6 | 82.46+5.7 | 74.21+4.9 | 61.32+£3.6 | 50.87+2.6 | 9.24+1.02
18 99.7£7.8 | 91.31+6.6 | 85.14+4.5 | 72.7842.1 | 59.65+1.2 | 47.34+1.08 | 7.41+0.62
19 100.2£7.8 | 90.17+£7.1 | 80.48+6.2 | 76.37+5.4 [ 76.26£2.9 | 76.07+1.1 | 21.45+1.82
20 99.4+7.8 | 86.12+6.6 | 72.55+4.5 | 59.4+2.1 | 46.8£1.2 | 40.2+£1.05 | 3.12+031
21 100.24+7.8 | 83.73+£7.1 | 61.44+6.2 | 46.39+5.4 | 35.64+£2.9 [ 29.1£1.1 4.32+40.11
22 102.6+7.8 | 81.2846.7 | 63.54+4.5 | 48.14+2.3 | 39.42+1.2 | 32.36+0.6 | 533 +037
23 99.05+7.8 | 95.63+6.6 | 86.12+4.5 | 78.39+2.1 [ 56.34+1.2 | 43.25+1.06 | 6.46+0.49

Sorafenib | 100.1+£7.8 | 85.7+6.6 | 72.844.5 [ 46.6+2.1 | 37.14+1.2 | 34.2+04 3.22+0.24

? Values given are means of three experiments




Table S2: Viability % with 8 different concentration (uM) for each compound of

thiophene-3-carboxamides 4-13 and 16-23 and their ICso (uM) on HepG-2 cell line. #

Viability % at each concentration (uM)

Compound ICso(uM)
0.001 0.01 0.1 1 10 100
4 102.05£7.8 | 90.3+6.7 | 82.41+4.5 | 88.6+2.3 [ 90.37£1.2 95+0.9 74.3245.98
5 99.14£7.8 | 86.1+£6.6 | 72.38+4.5 | 45.28+2.1 | 33.16+1.2 | 30.14+0.4 1.92+0.12
6 102.3+£7.8 | 89.6+6.7 | 70.36+4.5 | 58.3142.3 | 46.21£1.2 | 39.74+0.9 | 3.51+0.22
7 98.1+7.6 | 88.31+6.7 | 81.224+5.9 | 75.88+4.7 | 68.24+2.5 | 62.26+0.9 | 24.31+1.96
8 101.9+7.8 | 92.12+6.6 | 85.61+5.7 | 77.2144.9 | 61.65£3.6 | 53.89+2.6 | 10.42+1.08
9 97.2+7.7 | 91.09+6.8 | 84.37+6.1 | 71.64+4.6 | 52.39+2.7 | 50.33+0.5 | 14.26+1.23
10 100.3+7.7 | 86.36+£7.2 | 75.24+6.8 | 68.38+4.2 | 54.11£2.7 | 46.24x1.6 | 971+0.86
11 100.96+7.8 | 88.3+6.6 | 95.69+4.5 | 77.25£2.1 | 79.19£1.2 | 90.3£1.02 | 31.34+3.61
12 102.4+7.8 | 92.47+6.7 | 88.31+4.5 | 67.2942.3 | 84.6+1.2 89.7£0.9 | 43.3244.23
13 100.11£7.8 | 96.14+7.1 | 88.29+6.2 | 83.68+5.4 | 71.44+£2.9 | 60.6+1.1 15.21+1.62
16 99.3+7.7 | 85.33+6.8 | 78.14+6.1 | 71.99+4.6 | 65.3£2.7 | 60.24+0.5 | 21.41+2.91
17 100.1£7.7 | 95.214£7.2 | 92.35+6.8 | 84.34+4.2 | 71.242.7 52.6£1.6 9.50+0.86
18 100.6+£7.7 | 92.69+7.2 | 90.26+6.8 | 85.19+4.2 | 73.9+2.7 | 54.14x1.6 | 10.13%1.12
19 100.01£7.7 | 96.34+£7.2 | 89.15+6.8 | 82.67+4.2 | 68.16+£2.7 | 57.33+1.6 | 12.21+1.31
20 101.68+7.8 | 89.28+6.6 | 76.48+5.7 | 68.44+4.9 | 56.27+£3.6 | 49.21+2.6 | 4.96+0.45
21 100.14+7.8 | 82.64+7.1 | 63.67+6.2 | 46.54+5.4 | 31.6+2.9 | 22.44+1.1 2.61+0.12
22 99.87+7.8 | 86.37+£6.6 | 73.95+4.5 | 64.97+2.1 | 53.2+1.2 | 40.17£1.06 | 5.12+0.45
23 97.32+7.8 | 89.19+6.7 | 76.46+4.5 | 58.23+2.3 | 42.94+1.2 | 33.87+0.9 | 10.82+.065
Sorafenib | 100.48+7.8 | 89.17+£6.7 | 70.43+4.5 | 58.06+2.3 | 42.61+1.2 | 40.3=0.9 4.43+0.32

# Values given are means of three experiments




Table S3: cell cycle distribution of HepG-2 cells after treatment with thiophene-3-
carboxamides 5 and 21 for 24 h with their ICso values (1.92 and 2.61 uM) compared with

control
Percentage cells in cell cycle phase
Compound 0 osis Gl S G2/M
Control 0.10+£0.05 | 58.59+6.31 | 31.25+4.21 | 10.16+1.31
5 8.23+0.23 | 45.3545.12 | 33.4844.32 | 21.174£3.12
21 6.074£0.42 | 49.499+3.54 | 31.10+£2.93 | 19.414+2.24

*The values given are means of three experiments.

Table S4: Percentage of the cells at the indicated stage after treatment with compounds 5
and 21 and staining with Annexin-V

Percentage cells
Compound | Normal cells | Early apoptosis | Late apoptosis Dead cells.
&cells debris
Q3 Q4 Q2 o1
Control 96.57+8.42 0.72+0.09 0.34+0.032 0.53+0.04
5 81.4149.30 5.47+0.42 7.851+0.95 3.14+1.30
21 84.61+6.23 4.19+0.21 7.02+0.81 2.06+

Table S5: In vitro ELISA immunoassay measurement of p53, Bcl-2,Bax,caspase-
3,caspase-7 proteins expression level in HepG-2cells after treatment for 24h with
thiophene-3-carboxamidesS (1.92 uM)or 21(2.61 uM).

Conc.(pg/ml)
Compound
pS3 Bcl-2 Bax Caspase-3 Caspase-7
5 327.70+20.86 | 408.3+18.5 | 120.59+13.64 | 321.2424.78 | 245.9+18.62
21 165.70+11.0 | 357.4421.3 | 215.35430.15 | 263.0+16.05 | 211.7£20.86
Control 96.29+13.15 | 899.0+£32.9 18.19+1.29 28.59+1.14 | 35.64+13.15

*The values given are means of three experiments.




Table S6: VEGFR-2 enzyme activity % at the indicated concentration of inhibitors

(LM)*
Enzyme activity % at each concentration (uM)
Compound ICso(nM)
0.01 0.1 1 10 100
5 98.£7.21 61.34+6.85 | 41.11+4.22 | 29.61+2.72 | 16.54£1.60 0.59+0.21
6 93.£7.83 | 66.22+6.72 | 51.31+4.50 | 35.42+2.34 | 22.33£1.20 0.93+0.19
10 98.+£7.61 86.12+6.74 | 79.11+4.52 | 71.76£2.33 | 68.78+1.22 3.92+0.16
17 96.14+7.13 | 88.29+6.23 | 83.68+5.41 | 71.44+2.90 | 60.62+1.12 5.91+0.23
20 96.£7.87 | 79.41£6.61 | 65.52+5.73 | 48.61+4.81 | 35.11+£3.61 1.71+0.21
21 99.+6.33 83.214£5.32 | 63.21£2.11 | 46.11£1.23 | 28.31£2.0.6 1.29+0.13
22 96.£7.85 | 81.33+£6.65 | 65.34+4.54 | 44.32+2.11 | 38.12+1.21 1.80+0.17
23 100+7.84 95.42+6.71 | 82.09+4.52 | 71.14+£2.33 | 72.22+1.26 5.21£0.32
Sorafenib | 89.17+6.71 | 70.43+4.50 | 58.06+2.31 | 42.61+1.22 | 30.31+0.94 2.07+0.15

? Values given are means of three experiments

Table S7: B-tubulin polymerization inhibition percentage for compounds 5 and 21 at
their ICsovalues on HepG-2 cells ?

Compound percentage B-itllll:)il;:it;loll)lolymerization ICso(uM)
5 72.61+4.21 1.92
21 85.95+6.51 2.61

Colchicine 90.62+7.32 6.6

#Values given are means of two experiments.




Table S8: Calculated descriptors (Jurs-RPCS, Rad of Gyration, PMI-mag, PMI-X and
PMI-Z) of the training and test sets.

Compound é;rés Gﬁgtfjn PMI-mag | PMI-X | PMI-Z
4 0.46334 6.11878 6275.22 513.81 | 4384.21
5 0.46297 6.11979 6275.33 513.819 | 4384.24
6 0.48150 5.74944 6231.28 513.216 | 4372.26
7 0.48923 5.73846 6230.26 513.206 | 4372.09
8 0.48728 5.73861 6230.25 513.205 | 4372.08
9 0.48813 5.73846 6230.27 513.207 | 4372.10
10 0.48857 5.73844 6230.27 513.207 | 4372.10
11 0.47628 5.98973 6253.25 513.303 | 4375.28
13 0.46399 6.09423 6273.34 513.813 | 4384.16
16 0.46114 6.12616 6275.82 513.821 | 4384.26
17 0.45895 6.14137 6276.12 513.822 | 4384.46
19 0.48142 5.74949 6231.27 513.215 | 4372.25
20 0.49974 5.73711 6230.17 513.202 | 4372.07
22 0.49747 5.73749 6230.19 513.203 | 4372.07
12 0.60342 6.76955 6,828.57 445.616 | 5,033.59
18 0.60342 6.76454 6,819.87 445.119 | 5,027.21
21 0.58567 6.76782 6,824.31 445.008 | 5,030.22




