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ABSTRACT

In this study, [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex was synthesized via the
substitution reaction between Ir(I11) dimeric complex with triphenylphosphine (PPhs) ligand in
dichloromethane solvent. The complex was characterized by single crystal X-ray diffraction,
'H-NMR, FTIR spectroscopies and elemental analysis. Photo-physical properties of the title
complex were studied for a further application based on its luminescence at 489 nm with an
excitation wavelength at 350 nm. It behaved as a turn-off luminescent chemosensor toward
Fe(I1) ion concentrations. In addition, it was investigated for anti-breast cancer activity against
four cell lines of MCF-7, MDA-MB-231, MDA-MB-468 and BT-549 with 1Cso values:
7.03+0.99, 5.85+0.36, 6.10+£0.14 and 6.20+0.07 uM, respectively.

Key words: iridium (I11) complex, triphenylphosphine, luminescence activity, anticancer

INTRODUCTION

Currently, Iridium (I111) complexes
have been widely explored for their photo-
physical properties and biological activities
(Liu and Sadler, 2014; Lu et al., 2015;
Esteruelas et al., 2017). There are variety
investigations on LEDs application due to
the emissive luminescence intensities of
Ir(111) complexes (Zanoni et al., 2015) Moreover,
Iridium(111) complex-based chemo-sensors
are also used in vitro and in vivo metal ions
detection because of their photophysical
properties, for example, large Stoke shift,
high quantum yield, and long lifetime of
luminescent emission (Maet al., 2019). The
cisplatin complex was recognized for a
potent chemotherapeutic drug and cytotoxic
effects on cancer cells treatment (Hao et al.,
2019; Brown et al., 2019). Many side effects
of using cisplatin have affected the patients
such as vomiting, hair fall, kidney toxic, and
blood test abnormalities, etc. (Xie et al., 2020).
Regarding these effects, Iridium(I11) complexes
have been widely studied for their cytotoxicity
against various types of cancer cells because
of the promising properties in iron mimicking,
less toxic to normal cells and able to penetrate
to cancer cells (Komarnicka et al., 2022; Chen
et al., 2022). For example, the [Ir(n°k!-CsMe4
CHzpy)(2-phenylpyridine)]PFs complex where
CaMesCH2py is 2-((2,3,4,5-tetramethylcyclopenta
-1,3-dien-1-yl)methyl)pyridine was studied
in its cytotoxicity on A2780, colon tumor cell
line (HCT 116) and MCF-7 breast cancer
cell line. The results exhibited that complex
showed higher growth inhibition potential

than cisplatin for A2780, HCT116 and MCF7
(Conesa et al., 2020). Moreover, the synthesized
iridium(lI11) hydride complex displayed good
results for cytotoxicity studies of anticancer
activities to A2780 and MCF7 cells with
ICs0 = 0.98 uM and 4.46 puM, respectively
(Wang et al., 2019). In our previous work,
we have reported the antiproliferative activity
of cyclometalated [Ir(ppy)2(dppm)CI] against
3 breast cancer cells (Leesakul et al., 2021).
This complex displayed the greater response
more than cisplatin for those 3 cell lines about
25-160 folds. Therefore, it is interesting to
explore anticancer activity of cyclometated
Ir(111) complex with other organophosphorus
ancillary ligands comparison to the different
medicinal drug for cancer treatment. In this
present work, the [Ir(ppy)2(PPhs)CI].CH2Cl2.H20
complex has been synthesized, characterized
and studied for its cytotoxicity against 4 breast
cancer cells; MCF-7, MDA-MB-231, MDA
-MB-468 and BT-549; comparison with
doxorubicin which is a chemotherapy medication
for cancer treatment. Besides, many works
have focused on chemo-sensor application
(Liu et al., 2017; Ma et al., 2018). Most of
them are ionic complexes of Ir(111) based 2-
phenylpyridine derivatives. They have
demonstrated to be both turn-on and turn-
off luminescent probes (Ru et al., 2014; Ge
et al., 2022). Nevertheless, there is very seldom
to report for neutral complexes. Therefore,
exploring the quenching reactions between
the title complex with 6 transition metals
and heavy metal ions (Fe**, Ni?*, Cu?*, Mn?*,
Co?* and Pb?*) has been our challenge.
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MATERIALS AND METHODS
Materials

Chemicals were obtained from commercial
sources and used without further purification.
Iridium(lil)chloride trihydrate, 2-phenylpyridine
and Triphenylphosphine were purchased from
Merck, Sigma-Aldrich and TCI, respectively.
Dichloromethane, diethyl ether and N,N-
dimethylformamide solvents were A.R. grade
and were purchased from Labscan.
Instrumentation

H-NMR spectrum in CDCls was obtained
from 300 MHz of BRUKER ADVANCE 300
FT-NMR spectrometer. Vibrational frequencies
of FTIR spectrum were measured by using
Nicolet iS5 FTIR spectrophotometer in the
range between 4000-400 cm. The melting
point of the Ir(ppy)2(PPh3)Cl complex was
determined by Thomas-Hoover, Unimelt. The
temperatures were scanned between 0 to 360 °C.
Elemental analysis was performed using CHNS/O
analyzer, Flash 2000, ThermoScientific, Italy.

Single crystal XRD pattern of [Ir(ppy)2
(PPh3)CI].CH2Cl2.H20 complex was collected
by a D8 VENTURE Bruker AXS diffractometer
with PHOTON Il Charge-Integrating Pixel
Avrray area detector using graphite-monochromated
Mo K radiation (A= 0.71073 A).The diffraction
pattern was monitored from 30304 reflections.
The softwares SMART, SAINT v8.38A and
SADABS were used to interpret the raw data.
The structure was solved by SHELXS (Sheldrick,
2015). The anisotropic thermal parameters
were refined for non-hydrogen atoms by the
anisotropic thermal parameters. A riding model
was utilized to refine calculations with all
hydrogen atoms placed in ideal positions.
The materials and molecular graphics for
publication were prepared with the WinGX
2018/3 (Farrugia, 2012) and Mercury 2020.3
(Macrae et al., 2008) programs. Crystal data
of Ir(ppy)2(PPh3)CI were deposited in the
Cambridge Crystallographic Data Center and
can be provided upon request, using the access
CCDC code of: 2172804, via: http:/Aww.ccdc
.cam.ac.uk/data_request/cif (or from the Cambridge
Crystallographic Data Centre, 12 Union Road,
Cambridge CB21EZ, U.K.; fax: +44 1223
336 033 or email deposit@ccdc.cam.ac.uk).

The X-ray data are given in the supplementary
information.

Synthesis pathway of [Ir(ppy)2Cl]. and
[Ir(ppy)2(PPh3)CI].CH2Cl2.H20 complex

Iridium dimer was a precursor for the
substitution reaction of [Ir(ppy)2(PPhs)CI].
CH2Cl2.H20 complex synthesis. The dimer
was synthesized by the reaction between iridium(l11)
chloride trihydrate and 2-phenylpyridine in
2-ethoxyethanol: distilled H20. A mixture
of iridium(111) chloride trihydrate (0.1493 g,
0.5 mmol) and 2-phenylpyridine (0.2850 mL,
2 mmol) was refluxed in 2-ethoxyethanol:
distilled H20 = 3: 1 (30:10 mL) for 24 h under
Ar gas. After cooling to room temperature,
the mixture was filtered and washed with
diethyl ether (Xu et al., 2011). The yellow
powder of [Ir(ppy)2Cl]2 was collected and
characterized.

Yield: 40.3 %, Melting point: 283-
284 °C, Anal. Cald (%) for IrC40H31 N2PCl:
C 49.28, H 2.99, N 5.23. Found: C 48.41, H
2.96, N 4.94, FTIR (KBr, cm™) see Figure
S1: vC-H 3058, vC-H 756, vC=C 1478, vC-N
1268, vC=N 1605, vIr-N 735, vir-Cl 460. *H
NMR (300 MHz, de-CDCls) see Figure S2:
9.23(4H, d, J =5.1Hz, H8), 7.87 (4H, d, J =
7.8Hz, H4), 7.74 (4H, t, J = 7.80Hz, H3),
7.49 (4H, d, J =7.8 Hz, H5), 6.76 (8H, m, J
= 8.7Hz, H6/7), 6.56 (4H, t, J = 7.8Hz, H2),
5.93 (4H, d, J = 7.5Hz, H1).

The [Ir(ppy)2Cl]2 was used to
further react with triphenylphosphine ligand
in dichloromethane for synthesizing [Ir(ppy)2
(PPh3)CI].CH2Cl2.H20 complex. A solution
of iridium(I11) dimer (0.1635 g, 0.5 mmol)
and triphenylphosphine (0.0787 g, 2 mmol)
was refluxed in 30 mL of dichloromethane
for 12 h under Ar atmosphere. The complex
was filtered and washed by using diethyl ether
for three times.

Yield: 48.3%, Melting point: 358-360 °C,
Anal. Cald (%) for Ir2C44H32N4CI2: C 60.18,
H 3.91, N 3.51. Found: C 60.88, H 3.97, N
3.54, FTIR see Figure 4: vsp? C-H 3000,
vC=C 2345/1730, vC=N 1650, vC-N 1420,
vC-C)1010, vC-H 800-1000, vIr-P780, vIr-N
760, vIr-C1510 cm™'. *H NMR (300 MHz,
ds-CDCls) see Figure 5: 9.24 (2H, d, J = 6.04
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Hz, H1), 8.85 (2H, d, J=4.92 Hz, H4), 7.86
(2H, d, J = 7.83 Hz, HS), 7.73 (2H, t, J =
14.76 Hz, H2), 7.5 (8H, m, H3/6/7/8), 6.84
(5H, m, H9/10/11).
Photo-physical properties

Absorption spectra of [Ir(ppy)2(PPhs)CI].
CH2Cl2.H20 complex in dichloromethane
(CH2Cl2) were recorded by TU-1950 model
UV-Visible Spectrophotometer. A standard
quartz cell of 1x1 cm? was used. Deuterium
and tungsten lamps were light sources in UV
and visible regions, respectively.

Photoluminescence (PL) spectra were
monitored by Cary Eclipse Fluorescence
spectrometer, Agilent Technology. Relative
quantum yield of [Ir(ppy)2(PPhs)CI].CH2Cl..
H20 in CHzCl2was determined using Kotelevskiy
equation (Kotelevskiy, 1998; Rosspeintner
et al., 2006; Yoopensuk et al., 2012) at 25 °C.
Diluted concentrations of 5 uM of [Ir(ppy)2
(PPh3)CI]. CH2Cl2.H20 sample and coumarin
-6 reference standard were prepared in CH2Cl2
and ethanol, respectively. Absorbances of
both solutions at 350 nm were less than 0.05
for preventing self-quenching reaction. The
guantum yield of coumarin-6 in ethanol at
25 °C was 0.8 (Drexhage, 1976).

Photo-induced electron transfer between
the [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 luminophore
and metal ions was carried out using quenching

Iridium(IIT) dimer

12 h, CH,Cl, QG

Triphenylphosphine (PPh;)

experiments in dimethyl- formamide (DMF).
Samples consisted of a steady concentration
of 0.03 mM of the luminophore with various
concentrations 0.05-0.65 mM of metal ions.
Stern-Volmer plot was applied to determine
the Stern-Volmer constant, while Job’s plot
was used to identify the stoichiometry of a
binding between iridium(l11) luminophore
and selective metal ion. Benesi-Hildebrand
was manipulated to calculate an apparent
constant (Kapp) of 1:1 binding.
Anticancer assay

The anti-breast cancer activity
measurements were carried out using the
MTT assay against MCF-7 (ATCC HTB-22),
MDA-MB-231 (ATCC HTB-26), MDA-MB-
468 (ATCC HTB-132) and BT-549(ATCC
HTB-122) cell lines. The cytotoxicity of complex
against breast cancer cells was evaluated and
compared with doxorubicin as a positive control.
ICso values were reported.

RESULTS AND DISCUSSION
Synthesis and characterization

[Ir(ppy)2(PPhs)CI].CH2Cl2.H20  complex
was synthesized by the reaction of iridium (111)
dimer with the P-donor ligand of triphenylphosphine
in dichloromethane (Scheme 1).

.CH,Cl, H,0

&©

Ir(ppy)z(PPhg)Cl

Scheme 1 Synthesis pathway [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex

In order to confirm the structure of
studied complex, results from single crystal
XRD, FTIR *H-NMR and elemental analysis
techniques were investigated. The crystallographic
data of the [Ir(ppy)2(PPhs)CI].CH2Cl2.H20
complex are displayed in Table 1. The complex
shows distorted octahedral geometry with
two molecules of 2-phenylpyridine (ppy)
ligand, single molecule of triphenylphosphine

and one ClI ligand (Figure 1). The Cpyridine Of
these two rings are in cis orientation, while
Npyridine are in trans position. Selected bond
lengths and bond angles of this complex are
shown in Table 2. Bond lengths of Ir-C (C22
and C11), Ir-N (N1 and N2), Ir-Cl and Ir-P
are 2.026(11), 2.025(12), 2.048(10), 2.078(9),
2.493(3) and 2.410(3) A, respectively, corresponding
to the related structure reported by (Orpen et
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al.,2006; Wang et al., 2005; Liu et al., 2009).
Bond angles of coordination around iridium(111)
ion deviate from 90 © and 180 °. The angles
of C11-Ir1-N1 and C22-1r1-N2 are 80.6(5) °
and 80.5(5) °, respectively. It is very slightly
different from related literatures; C29-1r1-
N1 and C40-Ir1-N2 are 80.5(3) ° and 79.9(3)
° for [Ir(ppy)2(PPhs)CI].CH2CIl2.H20 and
80.81(9) °in [IrH {x3-C,N,(C—H)(CgH,-py-
Ph)}(P'Pr,),]BF, (Castro-Rodrigo et al., 2019).
The N1-Ir1-P1 and N2-Ir1-P1 are 89.0(3) °
and 99.2(3) °, respectively similar to the report
from Wang and co-worker (Wang et al., 2005).
For C22-1r1-Cl1, C1-Ir1-P17 and N1-Ir1-N2
angles are in between 169.7-174.4 °, respectively

which deviates from ideal 180 °. Intramolecular
n-1t stacking between pyridine (C12-C16)
and a phenyl ring of phosphine molecule
(C23-C26), Cg4--Cg7 = 3.674 A and C-
H--m of C40-H40--Cg6= 2.833 A are
observed (Figure 2). Moreover, two weak
intramolecular H-bond interaction viz. C12-
H12.--Cl1 = 3.349(15) A and C30-H30---ClI1
= 3.279(12) A are monitored. For
intermolecular interactions, H-bonds of
C41-H41A---Cl1 = 3.74(2), O1-H1A---01 =
3.08(15) and O1-H1B---01 = 3.08(15) A are
found. In addition, C-H---r of C8-H8---Cg8
=2.988 A are also detected (Figure 3).

Figure 1 An ORTERP structure of the [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex with

numbered
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Table 1 Crystallographic data of the [Ir(ppy)2(PPh3)CI].CH2Cl2.H20 complex

Empirical formula CaoH31ClIrN2P, CH2Cl2, H20
Formula weight 901.23
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P2:/C
Unit cell dimensions a=10.0757(10) A

b= 15.0507(13) A
c=24.640(2) A

a=90°
£=99.570(4) °
y=90°
Temperature 296(2) K
z 4
Density (calculated) 1.625 Mg/m®
Absorption coefficient 3.920 mm*
Volume 3684.6(6) A3
Goodness-of-fit on F? 1.107
Final R indices [I>20(1)] R1=0.0663
wR2=0.1664
R indices (all data) R1=0.0682
wR2=0.1679

Table 2 Selected bond lengths (A) and angle (°) for the [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex

Lengths
Ir(1)-N(2) 2.048(10) Ir(1) -CI(1) 2.493(3)
Ir(1)-N(2) 2.078(9) Ir(1) -C(22) 2.026(12)
Ir(1)-P(1) 2.410(3) Ir(1) -C(11) 2.025(12)
Angles
C(22)-1r(1)-C(11) 87.0(4) N(1)-1r(1)-P(1) 89.0(3)
C(22)-1r(1)-N(1) 93.1(4) N(2)-1r(1)-P(1) 99.2(3)
C(11)-1r(1)-N(2) 80.6(5) C(22)-1r(1)-ClI(2) 169.7(3)
C(22)-1r(1)-N(2) 80.5(5) C(11)-1r(2)-ClI(2) 84.3(3)
C(11)-1r(1)-N(2) 91.7(4) N(1)-1r(1)-CI(1) 91.1(3)
N(1)-1r(1)-N(2) 170.3(4) N(2)-1r(1)-CI(1) 94.1(3)
C(22)-Ir(1)-P(1) 98.5(3) P(1)-1r(1)-Cl(1) 90.12(9)

C(11)-Ir(1)-P(1) 174.4(3)
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Figure 3 Intermolecular interactions of [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex

Table 3 Hydrogen bonds for [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex [A and °].

D-H..A d(D-H) dH.A) d(D..A) <(DHA)
C(12)-H(12)...CI(1) 0.93 2.70 3.349(15)  127.8
C(41)-H(41A)...CI(1)#1 0.97 2.77 3.74(2) 173.8
C(30)-H(30)...CI(1) 0.93 2.79 3.279(12)  113.8
O(1)-H(1A)...O(1)#2 1.07(16) 251(14)  3.08(15)  113(10)
O(1)-H(1B)...O(1)#2 0.86(4) 259(12)  3.08(15)  117(11)

Symmetry transformations used to generate equivalent atoms: #1 -x, y+1/2,-z+1/2 #2 -x+1,-
y+2,-z+1
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FTIR spectrum (Figure 4) of the [Ir(ppy)2
(PPh3)CI].CH2Cl2.H20 complex exhibited
characteristic peaks during 1650-450 cm™
range. The vibrational frequencies of the
coordination between iridium(lIl) metal center
and donating atoms of N(ppy), P(PPhs) and
Cl were found at 698, 736 and 522 cm™,

715815398 ¥H1INeaeNa 11 1ags1wuanasdiIve 15(2) : 537-551 (2566)

respectively. *H-NMR spectrum (Figure 5)
of [Ir(ppy)2(PPhs3)CI].CH2Cl2.H20 complex
was measured in CDCls. The coupling signals
presented the chemical shift mainly in 6.5-
9.5 ppm range corresponding to numbers of
protons of pyridine rings from ppy ligand and
phenyl rings from PPhs ligand.
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Figure 4 FTIR spectrum of [Ir(ppy)2(PPh3)CI].CH2Cl2.H20 complex
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Figure 5 *H-NMR spectrum of [Ir(ppy)2(PPhs)CI].CH2Cl2.H20 complex

Photo-physical properties and quenching
reaction

The UV-Visible spectrophotometer
was used to study the electronic spectra of
complex. Absorption spectrum of 0.2 mM of

[Ir(ppy)=(PPhs)Cl).CHzCl2.H20 dimethylformamide
(DMF) solution was measured. The absorption
spectrum of the Iridium(111) complex showed
an absorption band at Amax 388 nm (Figure 6)
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with molar extinction coefficient (¢) of 1781
M-cm? defined the transition from charge
transfers (CTs) transition in the complex
(Leesakul et al., 2021). The emission spectrum

of [Ir(ppy)2(PPh3)CI].CH2Cl2.H20 displayed a
luminescent band at 489 nm and a shoulder at
525 nm when excited at 350 nm (Figure 6)
in dimethylformamide (DMF) solvent.

®
1.0 4 A

\
0.8 -

0.6 4

Intensity

0.4 4

0.2 1

0.0

489

— — Absorption
—— Emission

350 400 450 500

550 600 6350 700

Wavelength (nm)
Figure 6 Absorption and emission spectra of [Ir(ppy)2(PPh3)CIl].CH2Cl2.H20 in DMF

Quenching reaction between [Ir(ppy)2
(PPh3)CI].CH2Cl2.H20 complex and various
metal ions (Fe*, Ni?*, Cu?*, Mn?*, Co?" and
Pb?*) were investigated in DMF with the
concentration range of 5x107° to 6.5x10 M.
It was found that the Ir(I1l) complex was
selective to Fe(lll) as shown in Figure 7.
The luminescence intensities of [Ir(ppy)2
(PPh3)CI].CH2CI2.H20 complex gradually
decreased corresponding to the increasing
concentrations of Fe(lll) solution, while others
did not obviously show the quenching behavior
(Figure 8). In addition, the interfering tests
of Ir(111) with a presence of Fe(l1l) and other
metal ions, as shown in Figure 8, were studied
through recording the luminescence quenching
ratio on Fe(lll) with the addition of other
interfering metal ions. It was found that all
other metal ions did not interfere with the
detection of Fe(lI1). The presence of Fe(lll)
enormously quenched the luminescence of
our studied complex. Quenching efficiency
was above 95 % with 0.2 mM of Ir(111) complex
and the detection limit (DL) was 18.4 uM.
Stern-Volmer plot was used to determine
the Stern-Volmer constant (Ksv) which tells

how good of electron transfer from Ir(l11) to
Fe(ll). This plot is a relative between 1o/l
(y-axis) versus [Q] (x-axis) where |is the

intensity of Ir(111) without quencher, it is the
intensity of Ir(l11) with presence of each
concentration of Fe(l11) solution, and [Q] is
the concentration of quencher. The SV plot
showed a non-linear with a curve bending
upward to the y-axis (Figure 9) which can
occur either from ground state complex formation
or inner filter effect (Leesakul et al., 2017).
Nevertheless, the Ksv can be determined
from the linear plot up to 2.0x10* M of the
concentration of Fe(lll) (inset of Figure 9).
Regarding Stern-Volmer equation, lo/l =
Ksv.[Q], observed Ksv was 9330.26 M.
To determine the stoichiometry of
binding between the Ir(I11) and Fe(lll), Job
plot was studied. There are in general three
normal methods studying for complex ions:
the method of continuous variations (Job’s
method), the mole-ratio methods, and the
slope-ratio method (Harvey, 2013). It is one
of the popular methods for ions in solution
which indicates whether the formation is a
1:1 complex or not. The Job plot corresponds
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to the mole fraction of the Fe(l11) bound to
the Ir(111) complex. Job plot for recent work
is presented in Figure 10. For this graph, the
maximum in the curve is the plot exhibited
the maximum crossing point at x = 0.5. It
revealed a 1:1 metal ion to complex binding
stoichiometry.

In order to identify a binding constant
(Kb) from the quenching reaction, modified

Benesi-Hildebrand equation (1) was applied.
This constant shows how good Fe(l11) and Ir(111)
complex are bound together. The parameter lo
is initial fluorescence intensity of complex without
quencher; Ic is fluorescence intensity of quencher
bounded with complex; 1 is fluorescence intensity
of complex in each concentration of quencher;
and [Q] is concentration of metal ion.

1 1 1
I 1
Ip—1 Io—I¢ + Uo—I)[Q] Kp ( )

was 8.41x10° M indicating high binding
affinity between Ir(111) complex and Fe(lll).

Benesi-Hildebrand plot (Figure 11)
indicated the formation of a 1:1 complex (linear
plot). With present study, the binding constant
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Figure 7 Quenching reaction between [Ir(ppy)2(PPhs)Cl].CH2Cl2.H20 and various concentrations
of Fe(l11) (5%10° to 6.5x10* M) in DMF
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Figure 8 Luminescence spectra bar graph representation of [Ir(ppy)2(PPhs)CI].CH2Cl2.H20
complex solution upon addition of various metal cations.
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Figure 9 Stern-Volmer plot from quenching reaction between [Ir(ppy)2(PPhs)CI].CH2Cl2.H20
and various concentrations of Fe(l11)
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Figure 10 Job’s plot (mole fraction) for determining the stoichiometry of the complex between
[Ir(ppy)2(PPh3)CI].CH2Cl2.H20 and Fe(ll1).
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Figure 11 Benesi-Hidebrand plot of Fe(l11) luminescence titration between [Ir(ppy)2(PPhs)Cl].CH2Cl2.H20
and various concentrations of Fe(lll)

Anticancer properties

The anticancer activity of [Ir(ppy)2
(PPh3)CI].CH2Cl2.H20 complex was studied
by MTT assay against human breast cancer
cell lines such as MCF-7, MDA-MB-231,
MDA-MB-468 and BT-549. The ICso values
were determined as shown in Table 3. The
[Ir(ppy)2(PPh3)CI].CH2Cl2.H20 complex is
able to inhibit breast cancer cell line growth

with 1Cs values 7.03+0.99, 5.85+0.36, 6.10+0.14
and 6.20+0.07 uM for MCF-7, MDA-MB-231,
MDA-MB-468 and BT-549 cell lines, respectively.
Notably, the growth inhibition of MDA-MB-
231 cell line presented the lowest 1Cso value.
Nevertheless, the 1Cso values were all higher
than those tested with Doxorubicin, an effective
anticancer drug.
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Table 3 1Cso values (uM) in various breast cancer cell lines after treatment with [Ir(ppy)2(PPhs)Cl]

complex for 48 h

Complexes |Cs0 (uM)
MCF-7 MDA-MB-231 MDA-MB-468 BT-549
[Ir(ppy)2(PPhs)Cl] 7.03+£0.99 5.85+0.36 6.10+ 0.14 6.20+ 0.07
.CH2Cl2.H20
Doxorubicin 1.20+0.11 1.27 + 0.02 1.14 +0.01 0.88 £ 0.05
CONCLUSION Ligands on the Chemical and Photophysical

The [Ir(ppy)2(PPhs)CI].CH2Cl2.H20
complex was characterized by single crystal
X-ray diffraction, elemental analysis and
spectroscopic techniques. This study summarizes
that the distorted Ir(l111) complex adopted
distorted octahedral geometry. The complex
Is a photoactive agent giving a large luminescence
band between 450-650 nm. A significant turn
-off luminescence against Fe(l11) is observed
when Fe(l11) concentration increased. Owing
to Job's plot and modified Benesi-Hildebrand,
1:1 ratio binding between the studied complex
and Fe(l1l) is presented. Moreover, the complex
possesses good cytotoxic activity against four
breast cancer cells, but less than Doxorubicin
for 5-7 times
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