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In vitro cytotoxicity analysis of compound 20 against fibroblast-like monkey kidney cells
(Vero cells) and human colorectal adenocarcinoma (Caco-2)

Method:

Compound 20 was assayed against a fibroblast-like monkey kidney cells (Vero cells) and human
colorectal adenocarcinoma (Caco-2) (figure 1S & 2S) to determine its in vitro potential toxic
effect, as described elsewhere [1, 2]. Briefly, Vero cells were cultured in Minimum Essential
Medium (MEM) supplemented with 10% fetal bovine serum (FBS), 1 mM sodium pyruvate, and
penicillin-streptomycin at 37 °C with CO2 (5%). Caco-2 cells were cultured in Dulbecco’s
Modified Eagle Medium (DMEM) supplemented with 20% fetal bovine serum (FBS), non-
essential amino acids (1X), penicillin-streptomycin at 37 °C with CO2 (5%). Compound 20 and
DMSO (in triplicates) were added to the cells. The cells were incubated with the compound at 37
°C with CO2 (5%) for two hours. The assay reagent MTS 3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) (Promega, Madison, WI, USA) was
subsequently added and the plate was incubated for four hours. Absorbance readings (at ODag0)
were measured using a kKinetic microplate reader (Molecular Devices, Sunnyvale, CA, USA). The
quantity of viable cells after treatment with the compound was expressed as a percentage of the

viability relative to DMSO (average of triplicate wells + standard deviation).
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Figure 1S: In vitro cytotoxicity analysis of compound 20 against fibroblast-like monkey
kidney cells (Vero cells) wusing the MTS 3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) assay. Results are presented as
percent viable mammalian cells (measured as average absorbance ratio relative to DMSO) which
was used as a negative control to determine a baseline measurement for the cytotoxic impact of
the compound. The absorbance values represent an average of a minimum of three samples
analyzed for each compound. Error bars represent standard deviation values for the absorbance
values.
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Figure 2S: In vitro cytotoxicity analysis of compound 20 against human colorectal
adenocarcinoma  (Caco-2) using the MTS  3-(4,5-dimethylthiazol-2-yl)-5-(3-



carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) assay. Results are presented as
percent viable mammalian cells (measured as average absorbance ratio relative to DMSO) which
was used as a negative control to determine a baseline measurement for the cytotoxic impact of
the compound. The absorbance values represent an average of a minimum of three samples
analyzed for each compound. Error bars represent standard deviation values for the absorbance
values.

Results:

Compound 20 was highly tolerable to Vero cells and caco-2 cells at higher concentrations. Its 50%
cytotoxic concentration (CCso), the compound’s concentration (ng/mL) required for the reduction
of cell viability by 50%, is greater than 64 pg/mL at which about 85% and 65% of the cells were
viable respectively.



~700

-650

—600

~550

~500

~450

~400

—350

-300

~250

~200

-150

~100

~50

-0

Dr_AbdelrhmanSanha-MO _PROTON_D1 e 2] = e o aune

Dr_AbdelrhmanSaglha-MO RSN T o o b

- = AN N T X

|
(@] —
O
N. .S
|
|
|

| | T 1 1 A 1 v 1 v 1 T v 1 \J 1 \l T 1 A | \j L] 1 M |l L
15 14 13 12 11 10 = 5 4 3 2 3 0 =X

16



Dr_AbdelrhmanSaglha-MOX_CARBON_01
Dr_AbdelrhmanSaqlha-MOX

61.84

~13000

—169.09
_~15451
15381
—139.56
_~130.89
12672
= 126.02
—11531
—35.05
—28.84
—17.73
—14.58

~12000

~11000

[e) ~10000

N .S 2000

~8000

~7000

~6000

~5000

~4000

~3000

~2000

~1000

L .

—1000

1] J 1 ¥ 1 v I % 1 i I Y. 1 L 1 ' I 1 ¥ 1] b} 1 ' ] \ I 1 L] T A 1 14 1 N I v 1 Y ] M 1 Y 1 Y I 1
230 220 210 200 190 180 170 160 150 140 130 120 ; t}O ) 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm



Dr_EmanYahia-MOX1_PROTON_01
Dr_EmanYahia-MOX1

957
782
7.80

—7.49

—454

—330
1.30

~—2.65
=248

~800
=750
~700

~650

Q 600

»_2‘NHNH2

S ~550

=z
4

~500

—450

~400

~350

~300

=250

200

! ~150

~100

16 15 14 13 12 11 10 9



+~9000

~8000

~7000

~6000

~5000

~4000

~3000

~2000

~1000

-0

dr_EmanYahia-MOX1_CARBON_01 2 R = 2one 2 % S
dr_EmanYahia-MOX1 8 ao g Sise & ; ; ;
| \/ I \ v | Y4
0
»_8¥NHNH2
N. .S
YRIT1 BRI | !
] v 1 1 v T 1 v ] |l LEE | \ 1 1 1] 1 ] \ 1 1 | 1 |l 1 | 1 Y ] T 1 T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



7.897
7.875
7.534
7.513
—2.651
T—2.504
1.299

——

Current Data Parameters

NAME sebaey-Qt-64
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171219
Time 10.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 61

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 205.37

DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL ] ========
SFO1 400.1524711 MHz
NUC1 1H

Pl 12.00 usec
PLW1 18.00000000 W
F2 - Processing parameters
ST 65536

SF 400.1500000 MH=z
WDW EM

SSB Q

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME Mohamed Mostafa_C_MAS-2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171116

Time 21.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 1200

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631488 sec
RG 202.37

DwW 20.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6379178 MHz
NUC1l 13cC

P1 10.00 usec
PLW1 45.00000000 W
======== CHANNEL f2 ========
SFO2 400.1916008 MHz
NuUc2 1H
CPDPRG[2 waltzlé
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NAME sebaey-Qt-62
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171219

Time 10.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 64

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 205.37

DW 62.400 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1524711 MHz
NUC1 1H

Pl 12.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
SI 65536

SF 400.1500000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME sebaey-Qt-67
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171220

Time 11.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT DMsO

NS 64

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 205.37

DW 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 400.1524711 MHz
NUC1 1H

Pl 12.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
SI 5536

SF 400.1500000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME sebaey-Qt-67
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171220

Time 12.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zZgpg30

D 65536
SOLVENT DMSO

NS 1181

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 205.37

DW 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6278588 MHz
NUC1 13C

Pl 10.00 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFOz2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 18.00000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
ST 32768

SF 100.6177975 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Mohamed Mostafa H Qt-16

Current Data Parameters

NAME Mohamed Mostafa_H_0t-16
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171116

ime 4.44
INSTRUM spect.
PROBHD 5 mm PABEO BB/
PULPROG zg30

D 65536
SOLVENT DMS0

NS 32

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
RO 4.0834465 sec
RG 64.21

DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
DO 1

400.1924713 MHz

SFO1
NUC1 1H

Pl 15.00 usec
PLW1 10.39999962 W

F2 - Processing parameters
SI 65536

SF 400.1900000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg
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Mohamed Mostafa C Qt-16

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg

dir-mau.fopcu@pharma.cu.edu.eg
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Current Data Parameters

NAME Mohamed Mostafa_ C_Qt-16

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171116

Time 5.54

INSTRUM spect S OH

PROEBHD 5 mm PABBO BB/ [V o NS

PULPROG zgpg30 WA

™ 65536 NS

SOLVENT DMSO L

NS 1200 Mo S

Ds 4 J

SWH 24038.461 Hz P

FIDRES 0.366798 Hz L

AQ 1.3631488 sec i

RG 202.37 /[(.z

bW 20.800 usec ™

DE 6.50 usec

TE 299.4 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6379178 MHz

NUC1 13c

Pl 10.00 usec

PLW1 45.00000000 W

======== CHANNEL f2 ========

SF02 400.1916008 MHz

NUC2 1H

CPDPRG[2 waltzlé
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Mohamed Mostafa H Qt-20

Current Data Parameters

HAME Mohamed Mostafa_H_Qt-20
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171116
Time 12.14
INSTRUM spact.
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 65536
SOLVENT DMSO
NS 32
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 84.65
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
400.1924713 MHz
1H
15.00 usec

10.39999962 W

F2 - Processing parameters

81 65536

SF 400.1900000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

Microanalytical Unit - FOPCU - NMR laboratory
dir-mau.fopcu@pharma.cu.edu.eg

www.pharma.cu.edu.eg
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Microanalytical Unit - FOPCU - NMR laboratory

Mohamed Mostafa C Ot-20 www.pharma.cu.edu.eg dir-mau.fopcu@pharma.cu.edu.eg
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Current Data Parameters

NAME Mohamed Mostafa_C_Qt-20

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171116 =

Time 13.24 pa- Mo —N_ H

INSTRUM spect W I "~

PROBHD 5 mm PABEO BB/ £ o 14

PULPROG zgpg30 r W

D 65536 M. S

SOLVENT DMSO J

NS 1200 e

DS 4 | 1]

SWH 24038.461 Hz T

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 202.37

DW 20.800 usec

DE 6.50 usec

TE 298.1 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFOL1 100.6379178 MHz

NUCL1 13C

Pl 10.00 usec

PLW1 45.00000000 W

======== CHANNEL f2 ========

SFO2 400.1916008 MHz

NUC2 1H

CEDPRG[2 waltzlé
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Mohamed Mostafa H Qt-15

Current Data Parameters

NAME Mohamed Mostafa_H_Qt-15
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171115
Time 16.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 32
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0B94465 sec
RG 91.58
DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
400.1924713 MHz

1H

15.00 usec
10.39999962 W

F2 - Processing parameters

51 65536

SF 400.1900000 MHz
WDW EM

SSB [+]

LB 0.30 Hz
GB 0

PC 1.00

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg
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dir-mau.fopcu@pharma.cu.edu.eg
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Mohamed Mostafa C Qt-15

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg

dir-mau.fopcu@pharma.cu.edu.eg
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Current Data Parameters

NAME Mohamed Mostafa_C_Qt-15

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters —

Date_ 20171115 e

Time 17.22 -

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 65536

SOLVENT DMSO

NS 1200

Ds 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 202.37

DW 20.800 usec

DE 6.50 usec

TE 298.1 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6379178 MHz

NUC1 13c

P1 10.00 usec

PLW1 45.00000000 W

======== CHANNEL f2 ========

SFO2 400.1916008 MHz

NuUCc2 1H

CPDPRG[2 waltzlé
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Mohamed Mostafa H Qt-17

Current Data Parameters
N

NAME Mohamed Mostafa_H_Qt-17
EXENO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171116
Time 23.01
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zg30
™ 65536
SOLVENT DMSO
NS 32
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 106.37
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 ==

400.1924713 MHz
1H

15.00 usec
10.39999962 W

F2 - Processing parameters
65536

S5F 400.1900000 MHz
EM

LB 0.30 Hz

PC 1.00

9.4348
8.9228
8.7616
8.4037
8.3850

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg

7.9426
7.9226
7.8445
7.8241

7.5703
7.5503
7.5293
7.5178
7.4970

dir-mau.fopcu@pharma.cu.edu.eg
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Mohamed Mostafa C MAS-85

Microanalytical Unit - FOPCU - NMR laboratory
dir-mau.fopcu@pharma.cu.edu.eg

www.pharma.cu.edu.eg
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Current Data Parameters
NAME Mochamed Mostafa_ C_MAS-8
EXPNO 10
PROCNO 1
FZ - Acquisition Parameters
Date_ 20171115
Time 18.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30 H =
D 65536 M N | ‘]
SOLVENT DMSO Tl N
NS 1200 W ET 'Nf‘l
o : N
SWH 24038.461 Hz —
FIDRES 0.366798 Hz ! ]
RO 1.3631488 sec ‘4‘&‘_}3
RG 202,37
DW 20.800 usec
DE 6.50 usec o
TE 298.0 K B
D1 2.00000000 sec |I} j
D11 0.03000000 sec =
TDO 1
~
======== CHANNEL fl ======== 7
SFol 100.6379178 MHz
NUC1 13C
Pl 10.00 usec
PLW1 45.00000000 W
======== CHANNEL f2 ========
SF02 400.1916008 MHz
NUCZ 1H
CPDPRG[2 waltzlé
. o ]
e 'y o " " " Wity o Mt
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Mohamed Mostafa H Qt-18

Current Data Parameters
Mohamed Mostafa H_Qt-18
EXPNO 10

PROCNO

F2 - Acquisition

1

Parameters
1

9.7803
9.2423
9.0280
8.7565
8.7472
8.4601
8.4432
7.9509
7.8808

Microanalytical Unit - FOPCU - NMR laboratory
dir-mau.fopcu@pharma.cu.edu.eg

www.pharma.cu.edu.eg
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65536 »_8*'3' HRd
SOLVENT DMSO
NS 3z .
DS 2 N = =
SWH £012.820 Hz I
FIDRES 0.122266 Hz =
RQ 4.0894465 sec | “‘I
RG 64.21 =
oW 62.400 usec
DE 6.50 usec -
TE 298,
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1924713 MHzZ
1H
15.00 usec
10.39999962 W
F2 - Processing parameters
sI 65536
SF 400.1900000 MHz
WD EM
SSB i
LB 0.30 Hz
B o
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Mohamed Mostafa C Qt-18

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg

dir-mau.fopcu@pharma.cu.edu.eg
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Current Data Parameters

NAME Mcohamed Mostafa C_Qt-18

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171117

Time 2.40

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536 s

SOLVENT DMSO Mo -5

NS 1200

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 202.37

DW 20.800 usec

DE 6.50 usec

TE 298.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6379178 MHz

NUC1 13C

Pl 10.00 usec

PLW1 45.00000000 W

======== CHANNEL f2 ========

SF02 400.1916008 MHz

Nuc2 1H

CPDPRG[2 waltzlé
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Mohamed Mostafa H Qt-19

Current Data Parameters

Mohamed Mostafa_H_Qt-19
10

Hz
Hz
sec

usec
usec
K
sec

usec
L

MHz

Hz

EXPNO
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20171117
Time 0.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT DMSO
NS 32
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894465
RG 72.66
DW 62.400
DE 6.50
TE 298.0
D1 1.00000000
D0 1
mmmmmeae CHANNEL f1 ====
sFO1 400.1924713
NUC1 1H
P1 15.00
PLNL 10.39999962
F2 - Processing parameters
SI 65536
SF 400.1900000
WDW EM
ssB 0

LB 0.30
GB 0

BC 1.00

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg  dir-mau.fopcu@pharma.cu.edu.eg

9.8311
9.0599
8.7750
8.7655
7.8979
7.8785
7.8144
7.6388
7.6183
7.5275
7.5082
7.4816
7.3521
7.3316

—3.4268
2.5415
2.5099
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X
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0 ppm



Mohamed Mostafa C Qt-19

Microanalytical Unit - FOPCU - NMR laboratory

www.pharma.cu.edu.eg

dir-mau.fopcu@pharma.cu.edu.eg

o O 0~ N~ MN - a0
~ M N W nor-do o = o~ YW MmN N WO 0 <
- - - NOHO~INMA IS RY]
~Ywow TTMoHO w 0 - . . e
W WY WY nww=m NN N [oNeNale N We e Wy -
o A A A A - o SO NOM [l

Current Data Parameters

NAME Mohamed Mostafa_C_Qt-18¢

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171117

Time 1.26

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT DMSO

NS 1200

Ds 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz l_r

AQ 1.3631488 sec P

RG 202.37

DW 20.800 usec

DE 6.50 usec

TE 298.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL {l ========

SFOl1 100.6379178 MHz

NUC1 13C

Pl 10.00 usec

PLW1 45.00000000 W

======== CHANNEL f2 ========

5FO2 400.1916008 MHz

NUC2 1H

CPDPRG[2 waltzle

S P LT ‘H IL“‘L—J “Lu-J — s doptulegt v o blmmisdap
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Dr_AbdElrhamanSalha-12_PROTON_01
Dr_AbdElrhamanSalha-12
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