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Abstract

In this study, a series of nortopsentin analogs (2,4-bis(indol-3-yl)pyrrole derivatives) were designed, synthesized, and tested
for their in vitro cytotoxic activity against three cell lines: human prostate adenocarcinoma (PC-3), human ovary
adenocarcinoma (SKOV3), and human Dukes' type B colorectal adenocarcinoma (LS-174T). Compounds 5a, 5e, 5h, 5j, and
5k had stronger antiproliferative activity against SKOV3, compound 5h and 5b against LS-174T, and compound 5e against
PC-3 than the known doxorubicin drug. As a result, this work provides the framework for further research into 2,4-bis(indol-

3-yl)pyrrole derivatives as antiproliferative drugs.
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1. Introduction

Indole, and bis-indole derivatives are important
skeletons of various biologically active candidates [1-
3]. In many synthetic pharmaceutical compounds
indole ring moiety is the main component unit [4-6],
and the World Drug Index indicated that 74 indole
molecules act as drug applicants. Furthermore,
indoles and bis-indoles are common units in various
natural product compounds and possess wide
spectrum biological activities such as antitumor,
antiviral, antimicrobial, and anti-inflammatory
activities [7-12].

Furthermore, the indole core is found in a
wide range of therapeutic compounds with a variety
of pharmacological properties, including anticancer
[13], antioxidant [14], antirheumatoid [15], anti-HIV,
and antibacterial action [16]. The anticancer drugs
vinblastine and vincristine were the most prominent

indole units in these categories [17]. There are also a
variety of indole compounds with different
pharmacological properties. Non-steroidal anti-
inflammatory drugs having an indole ring, such as
Indomethacin and Etodolac, have been revealed to
own antioxidant properties [18-21]. One important
finding is that wvarious indole compounds have
antioxidant  properties  [22, 23].  Melatonin
derivatives, for example, are particularly effective in
scavenging ROS and RNS [24, 25]. Moreover, in
recent years, pyrrole and its derivatives have been
identified as key units in medical research, with a
variety of useful bioactivities such as antibacterial,
antioxidant, and antibiotic agents [26-30].

The development of pharmaceutical
compounds possess an N-heterocyclic ring has been
motivated by organic products. The pyrrole moiety is
the most commonly detected heterocycle in
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pharmacological research databases, and it has a
variety of therapeutic effects. [31-33].

Nortopsentins AC ( ) were identified
from the marine sponge Spongosorites ruetzler and
revealed cytotoxicity against P388 cells as well as
antifungal activity against Candida albicans in vitro
[34]. The use of marine bis-indoles as lead targets for
discovering novel medications has gained interest in
medicinal chemistry due to their interesting
biological activities and distinct structures [35-39].

R1

HN

Rz
R1= R2 = Br: nortopsentins A

N
H

R1= H; R2 = Br: nortopsentins B
R1= Br; R2 = H: nortopsentins C

R1= R2 = H: nortopsentins D
Structures of Nortopsentins A—C

Because of the importance of bisindole and
pyrrole moieties in the detection and development of
antitumor drugs, we characterized a hybrid of the two
molecules, bisindole-pyrrole derivatives, and tested
their anticancer potency against three cell lines:
human prostate adenocarcinoma; metastatic cells
(PC-3), human ovary adenocarcinoma (SKOV3) and
human dukes' type B, colorectal adenocarcinoma
(LS174T).

2. Experimental section

2.1. General Considerations

All commercially available reagents and solvents in
this research were of analytical grade purity and
procured from Merck, Germany, and Sigma-Aldrich.
Melting point (°C) was measured on the XT-5
microscopic apparatus. IR spectra which measured on
an 1510 spectrometer (v in cm™) using KBr disk were
done at Cairo University. MS (EI) m/z analysis was
done via a Thermo Scientific DCQII. *HNMR and
13CNMR spectra were recorded on a Varian (Inova
500 MHz) spectrometer and chemical shifts were
expressed in (ppm) using tetramethylsilane (TMS) as
the internal standard. The formation of the
compounds was  monitored by thin-layer
chromatography (TLC) Merck silica gel (60 Fzsa),
(TLC/n-hexane:EtOAc; 7:3).

General procedure for the synthesis of bis(indol-3-
yl)pyrrole derivatives (5a-1): A mixture of a-cyano
chalcones 3 (1 mmol), appropriate aldehydes 4 (1
mmol), and ammonium acetate (4 mmol) was
refluxed in acetic acid at 120 °C for 16 h (controlled
by (TLC/n-hexane:EtOAc; 7:3). Then, the mixture
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was cooled and the precipitated was recrystallized
from EtOH/DMF. 5-(4-Cyanophenyl)-2,4-di(1H-
indol-3-yl)-1H-pyrrole-3-carbonitrile (5a):
Recrystallized using EtOH/DMF, yellow (81%); mp
252 °C; IR (KBr) mmax/cm? 3112-3320 (3 NH),
2210, 2224 (2CN); * H NMR (500 MHz, DMSO de):
8 7.26-7.28 (m, 4H, bis-indole H5, H6), 7.53-7.55
(dd, J =8.6, 1.2 Hz, 2H, bis-indole H7), 7.87 (dd, 2H,
4-CN-Ph), 8.02 (dd, 2H, 4-CN-Ph), 8.21 (dd, J = 8.4,
1.1 Hz, 2H, bis-indole H4), 8.58 (s, 2H, bis-indole-
H2), 11.89 (brs, NH, pyrrole), 12.21, 12.23 (brs,
2NH, bis-indole); *C NMR (DMSO-ds) &/ppm:
136.78 (2C), 136.31, 132.16 (2C), 129.06 (2C),
128.70, 128.65 (2C), 128.04, 126.42 (2C), 124.56,
124.23,121.64, 121.20, 119.68, 118.30, 118.21 (2C),
117.34, 112.69, 111.34, 111.12 (2C), 98.94, 68.93;
MS-El (m/z %): 423 [M*]; Calcd. for : CyH17Ns: C,
79.42; H, 4.05; N, 16.54. Found: C, 79.46; H, 4.01;
N, 16.52.

2,4,5-tri(1H-Indol-3-yl)-1H-pyrrole-3-carbonitrile
(5b):

Recrystallized using EtOH/DMF, yellow (74%); mp
280-281°C; IR (KBr) mmax/cm™ 3120-3392 (2 NH),
2216 (CN); * H NMR (500 MHz, DMSO dg): 5 7.25-
7.27 (m, 6H, tri-indole H5, H6), 7.50-7.54 (dd, J =
8.6, 1.2 Hz, 3H, tri-indole H7), 8.16-8.18 (dd, J = 8.4,
1.1 Hz, 3H, tri-indole H4), 8.56-8.58 (s, 3H, tri-
indole-H2), 11.65 (brs, NH, pyrrole), 12.31-12-33
(brs, 3NH, tri-indole); *C NMR (DMSO-dg) 8/ppm:
136.87(3C), 128.60 (3C), 128.54, 124.21 (30C),
121.76 (3C), 121.43 (3C), 119.25 (3C), 117.88,
118.13 (2C), 117.52, 111.14 (3C), 100.11, 98.33,
69.14; MS-ElI (m/z %): 437 [M*]; Calcd. for :
CxHigNs: C, 79.61; H, 4.38; N, 16.01. Found: C,
79.68; H, 4.36; N, 16.03.
5-(4-Bromophenyl)-2,4-di(1H-indol-3-yl)-1H-
pyrrole-3-carbonitrile (5¢):

Recrystallized using EtOH/DMF, yellow (83%); mp
268-269°C; IR (KBr) mmax/cm™ 3126-3396 (3 NH),
2210 (CN); * H NMR (500 MHz, DMSO dg): 6 7.27—
7.29 (m, 4H, bis-indole H5, H6), 7.51-7.53 (dd, J =
8.6, 1.2 Hz, 2H, bis-indole H7), 7.55 (dd, 2H, 4-Br-
Ph), 7.76 (dd, 2H, 4- Br-Ph), 8.20 (dd, J = 8.4, 1.1
Hz, 2H, bis-indole H4), 8.56 (s, 2H, bis-indole-H2),
11.63 (brs, NH, pyrrole), 12.35 (brs, 2NH, bis-
indole); 3C NMR (DMSO-ds) &/ppm: 136.65 (2C),
132.14 (2C), 130.88, 128.86 (2C), 128.74, 128.61
(2C), 128.11, 126.42 (2C), 124.56, 124.22, 123.40,
121.64, 121.20, 119.62, 118.31, 118.20, 117.64,
111.17 (2C), 110.06, 95.43, 68.76; MS-EI (m/z %):
478 [M*+ 2, 50%]; 476 [M* 50%]; Calcd. for :
Co7H17BrN4: C, 67.93; H, 3.59; N, 11.74. Found: C,
67.97; H, 3.56; N, 11.72.
2,4-di(1H-1Indol-3-yl)-5-(2-nitrophenyl)-1H-
pyrrole-3-carbonitrile (5d):

Recrystallized using EtOH/DMF, yellow (78%); mp
243-245°C; IR (KBr) mmax/cm* 3126-3396 (3 NH),
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2218 (CN), 1550, 1350 (NO); * H NMR (500 MHz,
DMSO de): 6 7.24-7.26 (m, 4H, bis-indole H5, H6),
7.50-7.52 (dd, J = 8.6, 1.2 Hz, 2H, bis-indole H7),
7.73 (m, 1H, 2-NO>-Ph), 7.91 (m, 2H, 2-NO,-Ph),
8.02 (m, 1H, 2-NO-Ph), 8.20 (dd, J = 8.4, 1.1 Hz,
2H, bis-indole H4), 8.59 (s, 2H, bis-indole-H2),
11.60 (brs, NH, pyrrole), 12.36 (brs, 2NH, bis-
indole); **C NMR (DMSO-dg) 8/ppm: 148.53, 136.49
(2C), 135.45, 132.43, 129.58, 128.71, 128.45 (2C),
125.63, 124.65 (2C), 124.41, 121.78 (2C), 119.68
(2C), 118.30, 118.21 (2C), 117.38, 111.37, 111.10
(2C), 102.78, 96.45, 69.12; MS-El (m/z %): 443
[M*]; Calcd. for : Cy7H17Ns02: C, 73.13; H, 3.86; N,
15.79. Found: C, 73.16; H, 3.83; N, 15.72.
5-(4-(Dimethylamino)phenyl)-2,4-di(1H-indol-3-
yl)-1H-pyrrole-3-carbonitrile (5e): Recrystallized
using EtOH/DMF, yellow (80%); mp 241-242°C; IR
(KBr) mmax/cm™ 3126-3396 (3 NH), 2216 (CN); ' H
NMR (500 MHz, DMSO de): 3 3.11 (2s, 6H, N-Mey),
7.12 (dd, 2H, 4-NMe,-Ph), 7.24-7.26 (m, 4H, bis-
indole H5, H6), 7.50-7.52 (dd, J = 8.6, 1.2 Hz, 2H,
bis-indole H7), 7.59 (dd, 2H, 4-NMe,-Ph), 8.20 (dd, J
= 8.4, 1.1 Hz, 2H, bis-indole H4), 8.59 (s, 2H, bis-
indole-H2), 11.60 (brs, NH, pyrrole), 12.36 (brs,
2NH, bis-indole); ¥C NMR (DMSO-ds) &/ppm:
154.74, 136.67 (2C), 128.86, 128.46 (2C), 128.40
(2C), 124.86 (2C), 121.72 (2C), 121.46 (2C), 121.32,
119.82 (2C), 118.28, 117.51, 112.71 (2C), 111.23
(2C), 111.13, 102.23, 96.78, 69.54, 42.08 (2C); MS-
El (m/z %)Z 441 [M+]; Calcd. for : Cog9H23Nis: C,
78.89; H, 5.25; N, 15.86. Found: C, 78.94; H, 5.20;
N, 15.82.
2,4-di(1H-1ndol-3-yl)-5-(4-nitrophenyl)-1H-
pyrrole-3-carbonitrile (5f):

Recrystallized using EtOH/DMF, yellow (84%); mp
271-272°C; IR (KBr) mmax/cm™ 3126-3396 (3 NH),
2210, 2218 (2CN), 1560, 1350 (NO2); * H NMR (500
MHz, DMSO dg): & 7.26-7.29 (m, 4H, bis-indole H5,
H6), 7.50-7.53 (dd, J = 8.6, 1.2 Hz, 2H, bis-indole
H7), 7.90 (dd, 2H, 4-NO-Ph), 8.16 (dd, 2H, 4-NO,-
Ph), 8.20 (dd, J = 8.4, 1.1 Hz, 2H, bis-indole H4),
8.58 (s, 2H, bis-indole-H2), 11.61 (brs, NH, pyrrole),
12.34 (brs, 2NH, bis-indole); 3C NMR (DMSO-dg)
d/ppm: 148.18, 137.95, 136.83 (2C), 128.70, 128.64,
128.46 (2C), 128.11, 126.32 (2C), 124.86, 124.53
(2C), 121.64 (2C), 121.24 (2C), 119.81 (2C), 118.35,
117.64, 111.16 (2C), 110.02, 95.48, 68.65; MS-EI
(m/z %): 443 [M™]; Calcd. for : Cy7H17NsO2: C,
73.13; H, 3.86; N, 15.79. Found: C, 73.18; H, 3.81;
N, 15.74.
5-(4-Chlorophenyl)-2,4-di(1H-indol-3-yl)-1H-
pyrrole-3-carbonitrile (5g):

Recrystallized using EtOH/DMF, yellow (82%); mp
273-274°C; IR (KBr) mmax/cm™ 3120-3390 (3 NH),
2212 (CN); * H NMR (500 MHz, DMSO dg): § 7.25—
7.28 (m, 4H, bis-indole H5, H6), 7.50-7.52 (dd, J =
8.6, 1.2 Hz, 2H, bis-indole H7), 7.55 (dd, 2H, 4-CI-
Ph), 7.91 (dd, 2H, 4-CI-Ph), 8.20 (dd, J = 8.4, 1.1
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Hz, 2H, bis-indole H4), 8.58 (s, 2H, bis-indole-H2),
11.69 (brs, NH, pyrrole), 12.41 (brs, 2NH, bis-
indole); °C NMR (DMSO-dg) &/ppm: 136.69 (2C),
134.32, 130.01, 129.36 (2C), 128.92 (2C), 128.56,
128.43 (2C), 124.82, 123.40, 121.61 (2C), 121.42
(2C),, 119.62 (2C), 118.21, 117.72, 111.18 (2C),
111.02, 99.08, 96.08, 69.41; MS-EI (m/z %): 432
[M*, 66%], 434 [M*+2, 33%]; Calcd. for:
C27H17CINg: C, 74.91; H, 3.96; N, 12.94. Found: C,
64.96; H, 3.92; N, 12.90.
2,4-di(1H-1Indol-3-yl)-5-(4-methoxyphenyl)-1H-
pyrrole-3-carbonitrile (5h):

Recrystallized using EtOH/DMF, yellow (78%); mp
240-241°C; IR (KBr) mmax/cm* 3125-3394 (3 NH),
2212 (CN); * H NMR (500 MHz, DMSO de): & 3.83
(s, 3H, OMe), 7.11 (dd, 2H, 4- OMe-Ph), 7.25-7.27
(m, 4H, bis-indole H5, H6), 7.51-7.53 (dd, J = 8.6,
1.2 Hz, 2H, bis-indole H7), 7.56 (dd, 2H, 4- OMe-
Ph), 8.20 (dd, J = 8.4, 1.1 Hz, 2H, bis-indole H4),
8.60 (s, 2H, bis-indole-H2), 11.68 (brs, NH, pyrrole),
12.39 (brs, 2NH, his-indole); 3C NMR (DMSO-ds)
d/ppm: 160.07, 136.62 (2C), 128.77 (2C), 128.56
(2C), 128.41 (2C), 124.83 (2C), 121.70 (2C), 121.49
(2C), 119.45 (2C), 118.27, 117.56, 114.65 (2C),
111.21 (2C), 111.10, 101.14, 95.19, 69.03, 56.06;
MS-El (m/z %): 428 [M*]; Calcd. for : CasH20N4O:
C, 78.49; H, 4.70; N, 13.08; O, 3.73. Found: C,
78.54; H, 4.66; N, 13.07.
2,4-di(1H-1Indol-3-yl)-5-(thiophen-2-yl)-1H-
pyrrole-3-carbonitrile (5i):

Recrystallized using EtOH/DMF, yellow (70%); mp
241-243°C; IR (KBr) mmax/cm™ 3130-3396 (3 NH),
2221 (CN); * H NMR (500 MHz, DMSO dg): § 7.13
(m, 1H, thiophene H4), 7.25-7.28 (m, 4H, bis-indole
H5, H6), 7.46 (m, 1H, thiophene H3), 7.50-7.53 (dd,
J = 8.6, 1.2 Hz, 2H, bis-indole H7), 7.57 (m, 1H,
thiophene H2), 8.14 (dd, J = 8.4. 1.1 Hz, 2H, bis-
indole H4), 8.55 (s, 2H, bis-indole-H2), 11.71 (brs,
NH, pyrrole), 12.43 (brs, 2NH, bis-indole); **C NMR
(DMSO-ds) d/ppm: 140.06, 136.62 (2C), 128.72
(2C), 128.61, 128.54, 128.41 (2C), 128.09, 127.61
(2C), 124.63 (2C), 121.72, 121.42 (2C), 119.62 (2C),
118.21, 111.18 (2C), 99.08, 96.08, 69.41; MS-EI
(m/z %): 404 [M*]; Calcd. for : CasH1sN4S: C, 74.24;
H, 3.99; N, 13.85; S, 7.93. Found: C, 74.26; H, 3.93;
N, 13.89.
5-(2,4-Dichlorophenyl)-2,4-di(1H-indol-3-yl)-1H-
pyrrole-3-carbonitrile (5j):

Recrystallized using EtOH/DMF, yellow (83%); mp
252-253°C; IR (KBr) mmax/cm 3120-3390 (3 NH),
2212 (CN); * H NMR (500 MHz, DMSO dg): & 7.25—
7.28 (m, 4H, bis-indole H5, H6), 7.35 (s, 1H, 2,4-
diCl-Ph), 7.48 (d, 1H, 2,4-diCI-Ph), 7.50-7.52 (dd, J
= 8.6, 1.2 Hz, 2H, bis-indole H7), 8.01 (d, 1H, 2,4-
diCI-Ph), 8.20 (dd, J = 8.4, 1.1 Hz, 2H, bis-indole
H4), 8.59 (s, 2H, bis-indole-H2), 11.72 (brs, NH,
pyrrole), 12.42 (brs, 2NH, bis-indole); 3C NMR
(DMSO-dg) 6/ppm: 136.64 (2C), 135.76, 133.65,
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131.36, 130.23, 12.74, 128.58, 128.45 (2C), 128.33,
127.67, 124.81, 121.64 (2C), 121.43 (2C),, 119.66
(2C), 118.20, 117.71, 111.14 (2C), 111.04, 100.05,
97.12, 69.48; S-El (m/z %): 466 [M*, 96%], 468
[M*+2, 65%], 470 [M*+4, 33%]; Calcd. for:
C27H16CloNg: C, 69.39; H, 3.45; N, 11.99. Found: C,
69.42; H, 3.43; N, 12.03.
2,4-di(1H-1Indol-3-yl)-5-phenyl-1H-pyrrole-3-
carbonitrile (5k):

Recrystallized using EtOH/DMF, yellow (80%); mp
247-249°C; IR (KBr) mmax/cm™ 3120-3393 (3 NH),
22182 (CN); ' H NMR (500 MHz, DMSO dg): &
7.26-7.28 (m, 4H, bis-indole H5, H6), 7.46 (m, 1H,
Ph), 7.50-7.52 (dd, J = 8.6, 1.2 Hz, 2H, bis-indole
H7), 7.68 (d, 2H, Ph), 7.83 (m, 2H, Ph), 8.20 (dd, J =
8.4, 1.1 Hz, 2H, bis-indole H4), 8.59 (s, 2H, bis-
indole-H2), 11.74 (brs, NH, pyrrole), 12.46 (brs,
2NH, bis-indole); *C NMR (DMSO-ds) &/ppm:
136.64 (2C), 131.87, 130.02 (2C), 129.74 (2C),
128.42 (2C), 128.32, 127.60 (2C), 124.84, 121.61
(2C), 121.45 (2C),, 119.68 (2C), 118.21, 117.56,
111.12 (2C), 111.03, 100.03, 98.45, 69.19; S-El (m/z
%): 398 [M*]; Calcd. for: Co7HigN4: C, 81.39; H,
4.55; N, 14.06. Found: C, 81.46; H, 4.51; N, 14.03.
2.2. Cytotoxicity screening

2.2.1. Cell culture

Three cell lines including human Prostate
adenocarcinoma; metastatic cells (PC-3), human
ovary adenocarcinoma (SKOV3) and human dukes'
type B, colorectal adenocarcinoma (LS174T), were
obtained from the American Culture Collection
(ATCC). Cells were conserved in RPMI-1640
complemented with (100 pg/mL), penicillin
(100parts/mL) and warmth-deactivated fetal bovine

o
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Z
ja=i
2
S
= &
S| =
213
g1
=
o
=

HO O

o\
> EtOH/Pip. \
I ————————
R1
2

Cl

serum (10% v/v) in a moistened, 5% (v/v) CO;
atmosphere at 37 °C.

2.2.2. Cytotoxicity assay

Three cells lines were preserved with six
different concentrations of each complex (0.01, 0.1,
1, 10, 100 and 1000 mg); cells (control) were added.
Cells were incubated with each concentration at 72 h
and fixed with TCA (10% w/v) for 1 h at 4 °C. Three
cells lines were washed many times and marked by
0.4% (w/v) SRB solution for 10 min in a dark room.
The additional of stain was take out and removed
with 1% (v/v) acetic acid. The SRB-marked cells
were dry overnight, and subsequently dissolved with
Tris-HCI and the color strength was studied in a
micro plate reader at 540 nm. The relation between
viability ratio of each growth cell line and tested
molecule concentrations was examined to obtain the
I1Cso by Sigma Plot 12.0 software [40].

. 3. Results and discussion
1. 3.1. Chemistry

Synthesizing a variety of heterocyclic compounds for
biological studies is one of our key program
techniques [41-45]. We recently reported [46] the
synthesis of a new series of indolylpyrrole derivatives
using a multicomponent reaction of the known
cyanochalcones 3, [47-50], selected aldehydes 4, and
ammonium acetate in refluxing acetic acid, which
was chemically confirmed by a green, high yields,
and efficient method via a reaction of compound 1
with available benzoin 6 and excess ammonium
acetate in refluxing H.O/EtOH ( ) [51, 52].

CN

AcOH/
NH,4OAc | R2

Fig. 2: Our previous work for the synthesis of new indolylpyrrole derivatives.
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As illustrated in Scheme 1, a multicomponent
reaction of (E)-3-(1H-indol-3-yl)-2-(1H-indole-3-
carbonyl)acrylonitrile, a-cyano chalcones 3, different

—E/D
H HN /
2

EtOH/Pip

5e, R=4- NMe,-Ph
5g, R=4-CI1-Ph
5i, R= Thiophen-2-yl,

—_—
CN 3
HN \
© 5a, R= 4-CN-Ph
5¢, R= 4-Br-Ph
1

5k, R= Ph

available aldehydes 4, and ammonium acetate in
refluxing acetic acid yielded a new series of 2,4-
bis(indol-3-yl)pyrrole derivatives 5a-j

5b, R= indol-3-y/
5d, R= 2-NO,-Ph
5f, R=4-NO,-Ph
5h, R= 4-OMe-Ph
5§, R=2,4-di-C1-Ph

Scheme 1. Synthesis of new bis(indol-3-yl)pyrrole derivatives

The structures of the target compounds (5a-
I) was confirmed using the spectroscopic studies and
elemental analysis (experimental units), e.g., the IR
of compound 5a revealing bands at 3112-3320, 2210,
and 2224 cm™' for the three NH, and two CN groups,
respectively, along with the loss of the C=0O group.
Additionally, *H NMR revealed three broad peak
(exchangeable D,0) at 11.89 and 12.21, 12.23 ppm

of three NH groups, and the loss of distinguishing
olefinic proton of chalcone 3a (see Fig. 3).
Furthermore, 3C NMR data and mass spectroscopy
reinforced the suggested construction of compound
5a (m/z 423, M+). The proposed mechanism for the
building of bis(indol-3-yl)pyrrole derivatives was
illustrated in Scheme 2.

Scheme 2 The proposed mechanism of the new 2,4-bis(indol-3-yl)pyrrole derivatives
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Fig. 3. H:-NMR of compound 5a

3.2. Cytotoxicity activities

All the target compounds (5a-k) were
evaluated for their in vitro cytotoxic activity. The
cytotoxic  activity was realized by SRB
(Sulforhodamine B colorimetric) assay towards three
cell lines comprising human Prostate
adenocarcinoma; metastatic cells (PC-3), human
ovary adenocarcinoma (SKOV3) and human dukes'
type B, colorectal adenocarcinoma (LS-174T), over a
concentration range of 0.01 to 1000pg/ml. Most of
the compounds exhibited variable cytotoxic activity.
The tested compounds exhibited various cytotoxic
traits against solid tumor cells. The compounds 5a,
5b, 5c, 5e, 5¢, and 5j have the most effective profile
against PC-3, SKOV3 and LS174T cells with ICso
values in the 0.5 + 0.2 to 4.7 £ 0.2pg/ml range, and
also, compounds 5f against PC-3 cells with 1Csp 4.6
0.3pg/ml as well as compounds 5d, 5h, 5i, and 5j
have the similar stronger effect against SKOV3 cells
with ICso values inthe 2.7 £ 0.7, 2.1 + 0.4, 1.5+0.3,
and 0.5 += 0.2 pg/ml range respectively, also
compounds 5d, and 5h displayed toxic effect towards
LS174T cells with ICsy values in the 4.4 + 0.3, and
2.1 + 0.14pg/ml range respectively

: The 1Cso of bis(indol-3-yl)pyrroles (5a-k)
against three tumor cell lines.

In addition, compound 5k has significance
inhibiting proliferation of PC-3, and LS-174T cells
with 1Cs’s 5.8 + 0.4 and 5.1 & 0.1ug/ml respectively,
and compound 5f has similar effect against SKOV3
and LS-174T cells with IC50’s 7.3 £ 0.3, and 7.8 £
3.1ug/ml respectively as well as compound 5h
against PC-3 cells with ICsp 7.9 £ 1.4pg/ml. On the
other hand, compounds 5d, and 5i displayed a
moderate effect against PC-3 cells with 1Csps 14.3 +
1.3, and 15.9 + 2pg/ml respectively

-— PC-3

— LS 74T

Dox. Sa sh Sec

|| III |“ ||| il l| “ |||
sd se st sy sh si sj sk
Compounds

. The 1Csos of 2,4-bis(indol-3-yl)pyrroles (5a-k)
comparison with chemotherapy (doxorubicin) after
72 hr. incubation with three human adenocarcinoma
cells (PC-3, SKOV3, and LS-174T).

4. Conclusions

The three-component process has been used
to build a new series of bis(indol-3-yl)pyrrole
derivatives via multicomponent reaction of a-Ccyano
chalcones, appropriate aldehydes, and ammonium
acetate in refluxed acetic acid. The chemical
structures of the synthesized compounds were
established with spectroscopic studies and then
evaluated for their in vitro cytotoxic activity by SRB
assay against three cell lines including human
Prostate adenocarcinoma; metastatic cells (PC-3),
human ovary adenocarcinoma (SKOV3) and
human dukes' type B, colorectal adenocarcinoma
(LS-174T). In summary, an antiproliferative

activity of compounds 5a, 5e, 5h, 5j, and 5k

Compounds 1Cso (ng/ml)

PC-3 SKOV3 LS-174T
5a 29+0.2 1.8+0.1 26+0.1
5b 3.4%+0.2 2801 2.2+0.04
5c 2301 3.3+£0.2 3.1+01
5d 143+1.3 2707 44+0.3
5e 16+£05 1.8+0.2 3.3+£0.1
5f 46+0.3 7.3+0.3 7.8+3.1
5g 47+0.2 24+0.1 28+0.1
5h 79+14 21+04 21+014
5i 159+2 1.5+0.3 9.6+0.3
5j 40108 05+0.2 3.8+0.2
5k 58+x04 2.1+0.13 51+0.1

Doxorubicin 21+£0.1 2.2+0.02 24+£1.2

against SKOV3, and compounds 5h and 5b
against LS-174T as well as compound 5e against
PC-3 is higher than the doxorubicin drug activity.
Therefore, this work presents a groundwork for
extra research of certain bis(indol-3-yl)pyrrole
derivatives as antiproliferative agents.

From the structure-activity relationship
(SAR) point of view, it is observed that the 4-
NMe,-Phenyl substituted as compound 5e increase
the activity against both human Prostate
adenocarcinoma; metastatic cells (PC-3), and

Egypt. J. Chem. 64, No. 8 (2021)

human ovary adenocarcinoma (SKOV3) more
than doxorubicin drug. Also, the 4-OMe-Phenyl
derivatives as compound 5h enhance the activity
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against both human ovary adenocarcinoma (SKOV3)
and human dukes' type B, colorectal adenocarcinoma
(LS-174T) more than doxorubicin drug.
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