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ABSTRACT: lonic liquids are liquid in wide range and could be applied in many fields. These compounds can be
used as solvents for inorganic and organic synthesis and show biological activities. 1-ethyl-3-Methylimidazolium
bromide (1) as an ionic liquid has been synthesized from the reaction of 1-methylimidazole and ethylbromide in
toluene as solvent and under refluxed condition. The prepared compound was characterized by H-NMR, IR
spectroscopy and elemental analyses. The effect of cytotoxicity of -ethyl-3-Methylimidazolium bromide (ion liquid)
on the MCF-7 cell line has been investigated. The cytotoxic activity of synthesis compound was assessed by the MTT
colorimetric method in vitro assay performed in human MCF-7 breast carcinoma cell line. Dose effect of compound
was investigated and results showed that the cytotoxic effect was dose-dependent. The decrease of concentration of
ion liquid was followed by markedly increase of tumor cell viability. The cytotoxicity of 1-ethyl-3-
Methylimidazolium bromide, expressed as 1C50 values after 48 h incubation. This value was 2.91 mM for mcf-7 cell

line.

INTRODUCTION

The preparation of ion liquids (ILs) is an especially active
research area in recent years. These materials could be
applied in many applications, due to their specific
properties such as wide liquid range, high electric
conductivity, the lack of vapor pressure, excellent thermal
and chemical stability and large electrochemical window
[1-5]. These compounds are being applied as solvents for
inorganic and organic synthesis [6], for liquid-liquid
extraction [7], as electrolyte in solar cells [8], catalysts [9]
and in crystal engineering of coordination compounds [10-

14]. lon liquids can be used as cytotoxicity agents for some

cell lines [15-18]. The properties and biological activities
of ILs can be controlled bya combination of the
functionalities of the organic or inorganic anions.
Imidazolium based ionic liquids as the organic cationic
ionic liquids are widely studied [19-23]. Anti-microbial
activities of some imidazolium based ionic liquids have
been studied by Rajathi and Rajendran and they found that
anti-microbial activities being greatly affected by alkyl
chain lengths [24]. According to our knowledge, there is no
report on cytotoxicity of an imidazolium based ionic liquid

on MCF-7 cell line. In the present study, the cytotoxicity of
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1-ethyl-3-methylimidazolium bromide (1) (Figure 1) on

MCEF-7 cell line has been investigated.
MATERIALS AND METHODS
Materials and instruments

All required chemical compounds were purchased from
Merck Company. 1H-NMR was recorded using a Bruker,
Germany 300-MHz, IR The Shimadzu IR-470 spectrometer
was uosed for recording of IR spectra and Elemental
analyses were performed using a Costech ECS 4010 CHNS
analyzer.

Preparation of 1-ethyl-3-Methylimidazolium bromide (1)

A similar synthetic procedure as described in literature was
used for preparation of four imidazolium based ionic
liquids. A mixture of 1-methylimidazole (10 mmol) and
ethylbromide (11 mmol) were placed in a two necked
round bottom flask including 20 mL toluene. The reaction
mixture was refluxed for 10 h. The reaction mixture was
cooled down and unreacted alkyl halide was decanted from
the reaction mixture [22].

1-ethyl-3-Methylimidazolium Bromide (1); MP. 54-56 °C,
'H-NMR (300 MHz, CDCly): & 1.3 (t, 3H), 3.5 (s, 3H), 5.1-
6.1 (m, 5H). IR (Nujol; cm™): 3380-3500 (b), 1624 (s),
1407 (s), 1368 (s), 1154 (s), 1006 (m), 833 (s), 701 (s), 675
(s), 612 (s), 594 (s) cm™.  Anal. Calcd. for CgHy;N,Br: C,
37.70; H, 5.76; N, 14.66 %. Found: C, 37.63; H, 5.69; N,
14.70%.

Cell culture

MCF-7 breast carcinoma cell line were maintained in

DMEM High glucose (Thermo Fisher Scientific)
supplemented with 10%fetal bovine serum (FBS, Sigma),
penicillin (100 IU/mL), streptomycin (100 pg/mL), and in a

humidified atmosphere of 95% air/5% CO, at 37°C. Cell
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number and viability was determined by trypan blue

staining.
Cytotoxicity assays

Effects of the tested compound on cell viability were
determined by MTT colorimetric methods [25]. The
solution of MCF-7 cells diluted with DMEM High glucose
medium to 10* cells/ml were placed in individual wells in
96-well plates. Plates incubated at 37 °C in a humidified
atmosphere containing 5% CO, for 24 h, and then the cells
were treated with various concentrations (0.65, 1.3, 2.6, and
5.20 mM) of the test compounds in triplicate and were
further incubated for 48 h. After incubation, MTT solution
(5 mg/mL in PBS, 10 pL) was added into each well and
were further incubated for 4 h. Supernatant were removed
from the wells, and DMSO (100uL) was added and mixed
thoroughly with the pipette, and incubated at 37°C for 10
min to dissolve the formazan crystals. The optical density
of each well was measured at 570 nm to determine the
number of viable cells. The 50% inhibitory concentration
(1C50) was defined as the concentration required to cause
50% inhibition of cell growth during 48 h of treatment, was
estimated using Graph Pad Prism software.

RESULTS AND DISCUSSION

1-ethyl-3-Methylimidazolium bromide (1) has been
synthesized according to Figure 1. The *H-NMR spectrum
of 1 is shown in figure 2. The hydrogens of methyl group
on N1 are appeared at 3.5 ppm and the pike at 1.27 ppm is
assigned to CHjz; hydrogens of ethyl methyl group.
Hydrogens of CH, and there other hydrogens are observed

at 5.96 ppm as multiplet pike.
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Figure 1. Preparation of 1-ethyl-3-Methylimidazolium bromide (1)
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Figure 2. 'H-NMR of 1-ethyl-3-Methylimidazolium bromide (1) in CDCls.

The IR spectrum of compound 1 shows bands at the region
1407-1624 cm™ which could be related to the existence of
C=C stretching frequencies and C-N stretching bond is
appeared at 1154 cm™.

The cytotoxic activity of 1-ethyl-3-Methylimidazolium
bromide was assessed by the MTT in vitro assay performed
in human MCF-7 breast carcinoma cell line. Figure 3

shows Effects of different concentrations of 1-ethyl-3-
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Methylimidazolium bromide (1) on viability of MCF-7 cell
line after 48h treatment. The cytotoxic effect was dose-
dependent: the decrease of concentration of compound was
followed by markedly increase of tumor cell viability. The
cytotoxicity of the compound, expressed as 1C50 values
after 48 h incubation. Results shows IC50 value = 2.91 mM
for MCF-7 cell line.
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Figure 3. Effects of different concentrations of 1-ethyl-3-Methylimidazolium bromide (1) on viability of MCF-7 cell line after 48h treatment.

CONCLUSIONS

1-ethyl-3-Methylimidazolium bromide (1) as an ionic
liquid has been was synthesized and cytotoxic activity of it
was assessed by the MTT in vitro assay performed in
human MCF-7 breast carcinoma cell line. 1 can inhibitors
on MCF-7 breast cancer cell line. The tumor cell viability
are increased with decreasing in concentration of the
compound. The half maximal inhibitory concentration 1Csq
of 1 after 48 h is 2.91 mM.
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