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Synthesis of 2-Substitutedbenzimidazolium
Tetrachloroplatinate(II) Compounds and Their
Cytotoxic Activities on Different Cell Lines
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Synthesis of 2-Substitutedbenzimidazolium
Tetrachloroplatinate(Il) Compounds and Their Cytotoxic
Activities on Different Cell Lines

SUMMARY

The aim of the study was the synthesis of novel platinum compounds
having benzimidazole ligands and screening for their in vitro cytotoxic
activity on human cervical carcinoma HeLa, human lung carcinoma
A549, and human lung epithelial Beas-2B cell lines. 2-Substituted
benzimidazole ligands were synthesized by using appropriate
aldehydes and o-phenylenediamine. Subsequently, 2-substituted
benzimidazole ligands and  potassium  tetrachloroplatinate(Il)
(K,PtCl) were used to synthesize 2-isopropylbenzimidazole
tetrachloroplatinate(Il) (K1) and 2-(1-methylpropyl)benzimidazole
tetrachloroplatinate(Il) monohydrate (K2). HRMS, IR, elemental
analysis, 'H-NMR, and melting point were used to characterize
the synthesized compounds. Cytotoxic activities against HelLa,
A549, and Beas-2B cells after 48 h and 72 b incubation of the
platinum compounds were investigated via MTT assay. Cisplatin
and carboplatin were used as reference drugs. The cytotoxic activity
results showed that K2 platinum compound displayed 53.42%+2.21
(at 160 pM) on HeLa, 88.16%+0.22 (at 160 uM) on A549 and
92.09%+0.57 (ar 160 puM) on Beas-2B after 48 b incubation, K2
displayed 27.42%+2.03 (ar 160 uM) on HeLa, 93.95%+0.53
(at 160 pM) on A549 and 91.99+0.22 (ar 160 M) on Beas-2B
after 72 b incubation. Both of the platinum compounds have higher
cell inhibitory effects than reference drug carboplatin afier 48 h
incubation for tested cells.

Key Words: Benzimidazole, platinum complexes, cytoroxic activiy,
Hela, A549, Beas-2B.

2-Siibstitiiebenzimidazolyum Tetrakloroplatinat(Il)
Bilegiklerinin Sentezi ve Cesitli Hiicre Hatlarindaki Sitotoksik
Etkileri

0z

Bu calismanin amaci, benzimidazol ligands tagyyan yeni platin
bilesiklerinin sentezi ve bu bilesiklerin insan servikal karsinoma HeLa,
insan akciger karsinoma A549 ve insan saglikly akciger epitel Beas-2B
hiicre hatlar iizerindeki in vitro sitotoksik etkilerinin arastiribmasidyr.
2-Siibstitiie benzimidazol ligandlar: wygun aldebir tdirevleri ve
o-fenilendiamin kullanilarak sentezlenmigtir. Ardindan, 2-siibstitiie
benzimidazol ligandlar: ve potasyum tetrakloroplatinas(1l) (K PeCl)
kullanilarak 2-izopropilbenzimidazol tetrakloroplatinar(1l)
(K1) and 2-(1-metilpropil)benzimidazol  tetrakloroplatinat(I])
monohidrate (K2) sentezlenmistir. Sentezlenen bilesikler HRMS,
IR, elementel analiz, 'H-NMR ve erime noktast kullanilarak
karakterize edilmistir. Senteglenen platin bilesiklerinin HeLa, A549
ve Beas-2B hiicre hatlarna karst MTT testi kullanilarak sitotoksik
etkileri aragtirilmisnr. Referans ilag olarak sisplatin ve karboplatin
kullanilmstir. - Sitotoksik aktivite c¢alismalarimda, bilesik K2'nin
160 uM konsantrasyonda 48 saatlik inkiibasyonlar: sonrasinda
inhibisyon degerleri HeLa hucrelerinde %53.42+2.21, A549
hucrelerinde %88.16+0.22 ve Beas-2B hucrelerinde %92.09+0.57
bulunmugstur. Her iki platin bilesiginin de test edilen hiicrelere karsi
48 saat inkiibasyon sonucunda referans ilag olan karboplatine gire
daha etkili oldugu goriilmiistiir.
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INTRODUCTION
According to World Health Organization’s (WHO)

report, an estimated 9.6 million people died of can-
cer in 2018, and cancer is the second leading cause
of death worldwide (WHO, 2019). Lung, colorectal,
prostate, liver, and stomach cancer are the most com-
mon types of cancer in men, although the most com-
mon types of cancers in women are breast, cervical,
lung, colorectal, and thyroid cancer. Cervical cancer
is the fourth most common cancer among women
worldwide, accounting for 7.5 percent of all cancer
deaths in women in 2018, with a reported 570.000
new cases (WHO, 2019; WHO, 2020).

After Rosenberg et al. discovered the antiprolif-
erative effect of cisplatin (cis-diamminedichloroplat-
1965;

Rosenberg et al., 1969), platinum compounds as an-

inum(II)) serendipitously (Rosenberg et al.,

ticancer agents received attention. Cisplatin, carbo-
platin, and oxaliplatin (Figure 1.), which have been
marketed worldwide, have become the most effective

medicines for the treatment of cancers. Platinum

H,N  Cl
‘v
Pt

Cisplatin

compounds, especially cisplatin, are used for neo-
adjuvant chemotherapy in cervical cancer (Biersack,
2017). DNA is the primary target of anticancer activ-
ity for platinum compounds and in vitro studies have
shown that the N7 position of guanine is more pref-
erable to attack over the other bases in DNA (Ghosh,
2019). Although cisplatin has a great success in the
treatment of several tumor diseases, it has several side
effects and restrictive effects, including ototoxicity,
nephrotoxicity, myelosuppression, and neurotoxicity
(Dasari & Bernard Tchounwou, 2014; Daugaard &
Abildgaard, 1989; Pérez et al., 1999). Thus, therapeu-
tic use of cisplatin is limited by especially both tumor
resistance and toxicological considerations (Jamieson
& Lippard, 1999). Owing to the need for platinum
compounds, which have less toxicity, good water sol-
ubility, fewer side effects, and a broader spectrum of
activity, several metal compounds have been synthe-
sized and investigated for their biological effects since

the discovery of cisplatin.

0 i
HN 0 ’/N 0

Carboplatin

Oxaliplatin

Figure 1. Structures of platinum drugs approved for clinical use worldwide.

Benzimidazole nucleus is one of the important
pharmacophores in medicinal chemistry, and ben-
zimidazole compounds have anticancer, antihistamin-
ic, antihypertension, antibacterial, antiviral, and anti-
fungal properties (Gaba & Mohan, 2016; Narasimhan
et al., 2012). The presence of benzimidazole core can
help to improve solubility. Moreover, the benzimidaz-
ole core can bind a wide range of macromolecules in
biological systems due to its ability to act as a proton
donor or acceptor (Beltran-Hortelano et al., 2020).

Platinum compounds containing N-donor ligands
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such as benzimidazole show better biological efficien-
cy with less toxicity (Al-Khathami et al., 2019; Fac-
chetti & Rimoldi, 2019). According to literature data,
benzimidazoles with substituents at the C2 position
have activity a variety of cancer cell types (Gozelle et
al., 2019; Nashaat et al., 2020; Dogan et al., 2021). Sev-
eral platinum compounds bearing substituted ben-
zimidazole ligands were reported previously (Zeyrek
etal., 2017; Eren et al., 2018; Eren et al., 2019; Gozelle
et al,, 2019; Niknam et al., 2019; Ozgelik et al., 2019).
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Figure 2. Platinum compounds bearing benzimidazole ligands against HeLa cell line.

In previous studies, several platinum compounds
bearing substituted benzimidazole ligands against
human cervical carcinoma HeLa cell line have been
described,
methylbenzimidazole)platinum(II)]

including  cis-[dichloro-bis(2-acetoxy-
(),
chloro-bis(1-methyl-2-(2’-hydroxyethyl)benzim-
(2) (Gumis et al, 2009),
3),
4
(Utku et al., 2010), cis-[dichloro-bis(2-(4-chloroben-
zyl)benzimidazole)platinum(I)] (5) (Ozgelik et al,
2012),

idazole)platinum(II)] (6) (Utku et al., 2014), cis-[di-

cis-[di-
idazole)platinum(II)]

cis-[dichloro-bis(benzimidazole)platinum(II)]

[tetrachloro-bis(benzimidazole)platinum(IV)]

cis-[dichloro-bis(2-hydroxymethylbenzim-

chloro-bis(2-cycloheptylbenzimidazole)platinum(II)]
(7) (Ozcelik et al., 2015), cis-[dichloro-bis(1-meth-
yl-2-(3°
num(ID)] (8), 2 - (3’ - hydroxypropyl) benzimidaz-
olium tetrachloroplatinate (II) (9) (Eren et al., 2018),

- hydroxypropyl) benzimidazole) plati-

oxalate - bis (2-methylbenzimidazole) platinum(II)
(10), oxalate-bis (2 - isopropylbenzimidazole)plati-
num(II) (11) (Gozelle et al., 2019), cis-[dichloro-bis
(2 - (4 - chlorophenyl) benzimidazole) platinum(II)]
(12) (Ozgelik et al., 2019), trans-[dichloro-bis(2-ace-
toxymethylbenzimidazole)platinum(II)] (13) (Eren et
al., 2019) (Figure 2.).
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Figure 3. Platinum compound bearing 2-amino-
methylbenzimidazole against A549 cell line.

Cytotoxic activity of 2 - Aminomethylbenzimid-
azol containing diaqua platinum(II) compound (14)
(Figure 3.) was investigated against human lung carci-
noma A549 cell line (Mitra et al., 2016).

In this study, we synthesized two novel platinum

compounds with 2-isopropylbenzimidazole and
2-(1-methylpropyl)benzimidazole and then investi-
gated their cytotoxic activities on HeLa, A549, and

human lung epithelial Beas-2B cells.
MATERIAL AND METHODS
Chemistry

All chemical compounds and solvents were re-
agent grade and purchased locally from Merck and
Sigma-Aldrich. All chemicals and solvents were used
without additional purification. Pre-coated aluminum
thin layer chromatography (TLC) was used to moni-
tor the reactions. Dragendorff reagent, iodine vapor,
and ultraviolet light were used for TLC visualization
methods. The molecular weight of the carrier ligands
was assessed by electrospray ionization mass spec-
trometry (ESI+) in-house on a Waters LCT Premier
XE Q-TOF Mass Spectrometer, also coupled to an
AQUITY Ultra Performance Liquid Chromatography
system (Waters Corporation, Milford, MA, USA). The
purity of the final compounds was determined to be
>97% by UPLC via an ultraviolet light detector. FTIR
spectra were measured on a Perkin Elmer Spectrum
400 FTIR/FTNIR spectrometer (Perkin Elmer, Inc.,
Waltham, MA, USA) and were reported in cm™ units.
Elemental analyses were performed with a LECO-
932 CHNS analyzer (LECO Corporation, St. Joseph,
MI, USA), and proton nuclear magnetic resonance
("H-NMR) spectra were recorded on a Varian Mer-
cury 400 MHz Fourier-Transform (FT)-NMR spec-
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trometer (Agilent Technologies, Palo Alto, CA, USA)
by using TMS as the internal standard (Ankara Uni-
versity, Faculty of Pharmacy). The relative integrals of
peak areas agreed with those expected for the assigned
structures. All chemical shift values were expressed in
ppm (8). Melting points were recorded via an SMP-II
Digital Melting Point Apparatus (Schorpp Geraete-
technik, Uberlingen, Germany) and are uncorrected.

2-Isopropylbenzimidazole (L1). Synthesis and de-
tailed structural analyses of ligand L1 were carried out
previously reported (Gozelle et al., 2019).

R,S-2-(1-methylpropyl)benzimidazole (L2). Syn-
thesis and detailed structural analyses of ligand L2
were carried out previously reported (Gozelle et al.,
2019).

2-Isopropylbenzimidazolium Tetrachloroplati-
nate(II) (K1). A solution of K PtCl, (300.0 mg, 0.72
mmol) in 0.5 N HCI was added to a stirred solution of
L1 (200.0 mg, 1.25 mmol) in 0.5 N HCI dropwise over
30 min at rt. The reaction mixture was stirred at 50
°C for 11 days and protected from light. The resulting
precipitate was filtered off and washed with cold water,
cold ethanol, cold acetone, and diethyl ether several
times before being dried in vacuo.

Infrared (IR) [(Attenuated total reflection (ATR)]:
v (cm?) 3101, 3063, 2969. 'H-NMR (DMSO—dﬁ, 400
MHz) &: 1.47 (d, J=6.8 Hz, 12H), 3.44-3.53 (m, 2H),
7.55 (dd, J=6.0 and 3.2 Hz, 4H), 7.96 (dd, J=6.4 and
3.2 Hz, 4H). Anal. calcd for C, H, N Cl Pt: C 36.43; H
3.97; N 8.50; found C 36.19; H 4.18; N 8.57. mp >360
°C. Yield 20%. High-resolution mass spectrometry
(HRMS) (m/z) calculated for K1 [M+H] 161.1079,
found 161.1077.

2-(1-Methylpropyl)benzimidazolium  Tetrachloro-
platinate(II) Monohydrate (K2). A solution of K PtCl,
(300.0 mg, 0.72 mmol) in 0.5 N HCI was added to a
stirred solution of L2 (218.0 mg, 1.25 mmol) in 0.5
N HCI dropwise over 30 min at rt. The reaction mix-
ture was stirred at 50 °C for 6 days and protected from
light. The resulting precipitate was filtered off and
washed with cold water, cold ethanol, cold acetone,
and diethyl ether several times before being dried in

vacuo.

IR (ATR): v (cm™) 3098, 3034, 2950. 'H-NMR
(DMSO-d,, 400 MHz) 6: 0.88 (t, J= 7.4 Hz, 6H), 1.45
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(d, J= 6.8 Hz, 6H), 1.77-1.91 (m, 4H), 3.24-3.36 (m,
2H), 7.55 (dd, J= 6.0 and 3.2 Hz, 4H), 7.80 (dd, J= 6.0
and 3.2 Hz, 4H). Anal. caled for C,H, N,Cl,Pt.H,O:
C, 37.46; H, 4.57; N, 7.94; found C, 37.09; H, 4.70; N,
7.95. mp >360 °C. Yield 17%. HRMS (m/z) calculated

for K2 [M+H] 175.1235, found 175.1234.
Cell Culture

HeLa cell line was obtained from Foot and Mouth
Disease Institute (Ankara, Turkey). A549 and Be-
as-2B cell lines were purchased from American Type
Culture Collection. Cells were seeded in 25 cm? flasks
using either Dulbeccos modified Eagles medium
(HyClone Laboratories, Inc., Logan, UT) or RPMI
1640 Medium (Invitrogen Corporation, Carlsbad,
CA, USA) supplemented with 10% fetal bovine serum
(Cegrogen Biotech GmbH, Germany) and 1% peni-
cillin-streptomycin mixture and then grown for 24 h
at 37°C in 5% CO, in a humidified incubator.

Cytotoxic Activity

Cisplatin and carboplatin were used as reference
drugs. In vitro cytotoxic effects of these compounds
were performed according to MTT (3-(4,5-dimeth-
ylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide)
assay. 1x10° cells/well were seeded in 96-well plates
for MTT assay. HeLa cells were incubated for 24 h
at 37°C and 5% CO, in a humidified incubator. Cells
were exposed to drugs for 24 h, then the medium was
replaced with 5 mg/mL MTT and incubated for 4 h in
5% CO, incubator. After 48 h and 72 h incubation, the
formazan crystals were dissolved in DMSO/ammonia
and the optical density at 570 nm was measured with
a microplate reader (BioTek Instruments Inc., Win-
ooski, VT). For each compound, three independent
experiments were performed. Results were expressed
as the mean percentage of cell growth in the drug
treatment group/control group. The mean of the con-

0.5N HCl, 50°C

N
@EN\%R L KpCl, — T
H

L1-L2

trol group was assumed as 100% survival.
Statistical Analysis

Statistical analysis was carried out using SPSS ver-
sion 20 software for Windows (SPSS Inc., Chicago, IL,
USA). Data were expressed as meantstandard devia-
tion (SD), and statistical significance was assigned at
the p<0.001 and p<0.005 levels. Results were analyzed
using one-way ANOVA, Tukey’s post-hoc test.

RESULTS AND DISCUSSION

The present paper investigates the in vitro cyto-
toxic effects of 2-isopropylbenzimidazole tetrachloro-
platinate(II) (K1) and 2-(1-methylpropyl)benzimid-
azole tetrachloroplatinate (II) monohydrate (K2).

The first phase in the synthesis step to get the plat-
inum compounds was the synthesis of the benzim-
idazole ligands (L1 and L2). Ligand L1 and L2 were
synthesized according to the procedure described
previously (Gozelle et al., 2019), as shown in Figure 4.
The synthesized yields of benzimidazole ligands were
68% and 70%, respectively. The platinum compounds
K1 and K2 were synthesized, as shown in Figure 5.
The synthesized yield of platinum compounds was
20% and 17%, respectively.

Isobutylaldehyde,

Co(OH)2, Tt @[:\>—<
NH, / H
X :
NH, 2-Methylbutyraldehde,
NaHSO;, 100°C @[H
H

L2
Figure 4. Synthesis of 2-substituted benzimidazole

ligands.
+ 2_
N cl
@[ N\>7R Cl—Bt-cl
N &l
2

K1-K2

Figure 5. Synthesis of platinum compounds.
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HRMS, IR, elemental analysis, 'H-NMR, and
melting point were used to characterize the synthe-
sized compounds. X-ray structure of K1 was reported
in our previous paper (Zeyrek et al. 2017). All charac-
terized information proposed a 1:2 (platinum:ligand)
stoichiometry for the platinum compounds. HRMS
analysis of the platinum compounds K1 and K2
showed only m/z values of the benzimidazole ligands
because K1 and K2 are salts that consist of a square
planar tetrachloroplatinate(II) anion with hydrogen

bonds to 2-substituted benzimidazoles.

Due to the platinum compounds’ insolubility in
the other NMR solvents, the '"H-NMR spectra of the
compounds were acquired by using dimethyl sulfox-
ide-d, (DMSO-d,). It was observed that the peaks of

the platinum compounds shifted towards the para-

magnetic.

The cytotoxic activity of the synthesized com-
pounds, cisplatin, and carboplatin was screened
against HeLa, A549, and Beas-2B cells. Table 1. shows
the inhibition values of compounds and reference
drugs after 48h incubation. The inhibition percentage
of cell viability on HeLa of K1 and K2 platinum com-
pounds were determined as 51.43+0.80 (at 160 pM)
and 53.42+2.21 (at 160 uM), respectively. The inhibi-
tion percentage of cell viability on A549 of K1 and K2
platinum compounds were determined as 54.96+0.47
(at 160 uM) and 88.16+0.22 (at 160 uM), respective-
ly. Compound K2 was determined more cytotoxic

against A549 than carboplatin.

Table 1. Cytotoxic activity values expressed as inhibition % + SD of compounds, cisplatin, and carboplatin after

48h incubation.

Comp. uM HeLa A549 Beas-2B
20 1.62+1.62 i i
- 40 2.19+1.72 18.75+5.42 25.09+4.21°
80 3.8242.32 19.88+3.42 27.23+3.81°
160 4.93+2.67° 24.96+2.80° 29.13+4.18
20 n.i. n.i.
L 40 0.65+0.28 6.68+5.48 16.20+3.75"
80 1.57+0.57 16.02+2.30° 23.33+1.50°
160 2.78+1.78" 19.97+6.35° 23.93+1.63
10 4.7342.73 n.i. 4.65+1.72°
20 5.44+1.50 n.i. 14.93+5.52¢
K1 40 5.42+4.45 0.35+0.60 81.57+1.30°
80 11.51+1.77° 10.01+1.59* 91.85+0.72°
160 51.43+0.80° 54.96+0.47 92.11+0.39*
10 3.67+1.81 n.i. ni.
20 4.85+2.46 6.3143.67° 3.14+0.63°
K2 40 4.89+2.97 17.30+3.43 89.80+1.29°
80 14.38+5.93 37.98+0.87° 90.16+0.58*
160 53.4242.21° 88.16+0.22° 92.09+0.57°
10 1.54+0.22° 10.13+8.53 17.03+3.74"
Carboolati 20 2.03+0.20° 22.30+0.27° 20.43+4.18
arboplatin 40 4.07+0.22° 30.61+1.47° 33.9740.32
80 8.33+0.70° 35.5540.92° 47.28+0.26°
160 14.07+0.2° 41.32+3.45° 51.87+0.85"
5 16.1+0.52° 37.7346.89° 39.65+5.37%
Cisplatin 10 18.81+1.10° 43.89+9.66" 62.18+3.59
20 51.33+0.58° 45.70+6.69* 84.61+0.22°
40 53.68+1.15° 67.58+17.32° 89.76+0.25

The results (mean+SD) of three independent experiments. a: statistically significant from the control group (p<0.01), b:

statistically significant from the control group (p<0.05), n.i.: no inhibition.
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The cytotoxic activity of compounds and refer-

ence drugs after 72h incubation was shown in Table 2.

The cytotoxic activity results showed that K1 dis-
played 29.46+5.50 (at 160 pM) on HeLa, 53.47+1.2 at
160 uM) on A549. The inhibition percentage of cell

viability of K2 was 53.47+1.20 (at 160 uM) on HelLa
and 93.95+0.53 (at 160 uM) on A549. Compound K2
was more cytotoxic against human lung carcinoma

cells than carboplatin.

Table 2. Cytotoxic activity values expressed as inhibition % + SD of compounds, cisplatin, and carboplatin after 72h incubation.

Comp. uM HeLa A549 Beas-2B
20 4.98+0.42¢ ni. n.i.
40 3.55+0.13° 16.23+2.14% 19.32+2.44
1 30 2.88+0.92° 16.51+2.08 24.82+3.77
160 3.00+2.32° 19.59+0.29° 26.23+2.49°
20 n.i. n.i. n.i.
40 4.16+3.31 14.65+1.18° n.i.
12 80 4.64+3.79 15.30+1.45° ni.
160 15.52+4.7¢ 20.34+2.32 n.i.
10 13.54+6.79° 1.87+1.68 15.45+2.60°
20 10.54:+1.04° 5.39+2.34 19.36+3.25°
K1 40 15.83+0.35° 9.17+3.88 87.71+1.73
380 13.67+4.66* 26.07+3.62¢ 95.06+0.16°
160 29.46+5.50° 53.47+1.20° 95.15+0.13°
10 ni 1.95+0.59 n.i.
20 ni. 6.97+0.87° n.i.
K2 40 ni. 14.34+1.49° 90.41+0.24°
30 0.86+1.06 36.57+1.17° 91.38+0.57°
160 27.4242.03 93.95+0.53¢ 91.99+0.22¢
10 1.08+0.53 19.63+1.73 22.03+8.41°
20 1.300.50° 25.61+0.17° 33.96+7.79°
Carboplatin 40 18.7920.61° 40.49+0.95° 36.2446.63°
30 26.4+0.80° 46.68+1.22° 62.17+2.85
160 48.17+0.50° 46.73+0.10° 86.05+4.21°
5 21.67+0.70° 42.88+2.20° 60.99+9.51°
10 30.00+1.78* 48.00+0.03° 82.61+3.44°
Cisplatin 20 63.99+0.44° 58.74+1.36° 91.67+2.11°
40 67.67+1.72 87.96+1.78° 93.44+1.63°

The results (mean+SD) of three independent experiments. a: statistically significant from the control group (p<0.01), b:

statistically significant from the control group (p<0.05), n.i.: no inhibition.

Figure 6. and Figure 7. show the inhibition per-
centage of compounds and reference drugs. The
benzimidazole ligands (L1 and L2) show no signifi-
cant inhibition activity on all cell lines after 48h and
72h incubation. The cytotoxic activity of K1 and K2

against human cervical carcinoma after 48h incuba-

tion is higher than 72h incubation. K1 and K2 have
no significant inhibition for HeLa cell line after 72h
incubation. The cytotoxic activity of K2 against hu-
man lung carcinoma after 72h incubation is higher

than 48h incubation.
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Figure 6. Inhibition percentage of cell viability on HeLa, A549, and Beas-2B cell lines treated with different

concentrations of the compounds and positive controls after 48h incubation.
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Figure 7. Inhibition percentage of cell viability on HeLa, A549, and Beas-2B cell lines treated with different

concentrations of the compounds and positive controls after 72h incubation.

As shown in Table 1, the compounds being tested
are arranged in an order to decrease cytotoxic effect
cisplatin>K1~K2>carboplatin on HeLa cells for 48h
incubation. K1 and K2 have a moderate cytotox-
ic effect against HeLa cells for 48h incubation. The
compounds being tested are arranged in an order to

decrease cytotoxic effect cisplatin>K2>K1>carbopla-
288

tin on A549 cells for 48h incubation. Compounds K1
and K2 showed similar selectivity to cisplatin against
HeLa. Moreover, K2 showed more selectivity than the
other compounds against A549.

As shown in Table 2., the compounds being tested

are arranged in an order to decrease cytotoxic effect
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cisplatin >carboplatin>K1=K2 on human cervical
carcinoma HeLa cells for 72h incubation. The com-
pounds being tested are arranged in an order to de-
crease cytotoxic effect cisplatin>K2>K1>carboplatin
on human lung carcinoma A549 cells for 48h incu-
bation. Compounds K1 and K2 showed no selectivity
against HeLa.

CONCLUSION

The main aim of this paper was to investigate
the cytotoxic activities on human cervical carcino-
ma HeLa cells after 48h and 72h incubation of the
platinum compounds. With this purpose, 2-Isopro-
pylbenzimidazole tetrachloroplatinate(II) (K1) and
2-(1-methylpropyl)benzimidazole tetrachloroplati-
nate (II) monohydrate (K2) were synthesized, and el-
emental analysis, IR, and "H-NMR were used to char-
acterize these compounds. Besides, the effects of these
compounds on HeLa, A549, and Beas-2B cells were
examined. The primary data obtained in this study
lead us to conclude that the platinum compounds (K1
and K2) showed higher inhibition values than carbo-
platin against HeLa and A549 cells after 48h incuba-
tion. Moreover, it is observed that the inhibition val-
ues of K1 and K2 against HeLa at 160 uM were similar
to the inhibition value of cisplatin at 40 uM. The inhi-
bition values of K2 against A549 at 160 uM were sim-
ilar to the inhibition value of cisplatin at 40 uM. De-
spite the fact that K2 showed more selective than the
other compounds against A549. This work highlights
the cytotoxic potential on human cervical carcinoma
and human lung carcinoma of platinum compounds
derived from benzimidazole ligands. Those results

must be taken into consideration for further studies.
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