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Abstract

This academic research consists of mixed ligands 8-hydroxy quinolone and new azo ligand [ (E)-2-((4-methoxyphenyl) di-
azenyl)-4-methyl-1H-imidazole](PMI) both of them coordinated with (Cu ,Ni and Pd)(ll) , the mole ratio was (1:1:1) . the
suggestion geometrical structures of mixed ligands and its complexes have been studied by (FT.IR, UV-Visible, 1H-NMR,
Mass and elementary analysis (C.H.N) ) In addition, an electrical molar conductivity and magnetic susceptibility used for
complexes . The results of analytical studies evidence an Octahedral geometries of (Cu, Ni) (II) complexes while , Square
planer of Pd(Il) complex .1t seems to be there is noticeable inhibition of cancerous cells of human Thyroid cancer (FTC133 )
compared to normal cells , which mentions to the cytotoxicity of Pd(I1) complex ., this results gave good information about
including good inhibition against some types of tumor like thyroid cancer and it gave decreasing in size of tumor.
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1. Introduction

Recently, the chemistry of chelating complexes
has widespread applications [1], especially in phar-
maceutical and medical aspects [2]. Among them, 8-
hydroxyquinoline complexes are favorable for anti-
cancer[3] antimicrobial[4,5] anti-inflammatory and
anti-diabetic agents [6,7]. The coordination between
8-HQ and metals via the nitrogen atom and oxygen
atom of the hydroxyl group may effect on human
body because of 8-HQ and its complexes can be
avoid formation of neurotoxic reactive of Alzheimer's
disease [8,9] . in addition, mixed ligands complexes
which derivative from 8-HQ have noteworthy role in
luminescence field [10,11] because it is highly col-
ored and more stabled , farther more, some of 8-
hydroxyquinoline complexes used as antioxidant
which have noticeable influenced on reduced mortal-
ity assay in the brine shrimp[12]. all these observa-
tions engaged number of scientist to synthesis ligands
derivative from 8-HQ and study the uses of its com-

plexes.

2. Experimental:

Many equipment has been used in this search ,
melting point measurements recorded by stuart Melt-
ing Point (SPM10),FTIR studied by Shimadzu FTIR
8400 Spectrophotometer(4000-400)cm™ those spectra
were carried out in pharmacy college — Lab-center for
measurements , UV-Visible acquired by Shimadzu-
UV-Vis.1700double beam Spectrophotometer (200-
1100) nm, NMR spectrophotometer measured by
Bruker Bio Spin GmbH300MHZ by DMSO-d6 were
carried out in Kashan University in Iran , Mass
spectra by Agilent Technology (HP)5973 at 230 °C
were carried out in Kashan University in Iran , Metal
percentage and C.H.N by GmbH, Shimadzu AA-
66300 Atomic Absorption/flame, Molar Conductivity
by 470WTWapparatus.
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2.1. Synthesis of new Azo ligand (MPI) (E)-2-((4-
methoxyphenyl)diazenyl)-4-methyl-1H-
imidazole

This new ligand is synthesized by dissolving

(1.2319,0.01 mole) of 4- methoxy aniline in diluted
acidic solution of 18%HCI at (0-5)°C , Then it is
dropped by solution of NaNO2(0.78g,0.01mole) in
10ml D.W with stirring for 15 minutes. The diazoni-
um salt solution is formed which added slowly with
stirring to 10% basic alcoholic solution of
(0.83g,0.01mole) imidazole derivative at the same
temp. Reddish- Orange precipitation was noticed it
kept overnight, then it acidified by dil. HCI at P"=(6-
7) , Following that, it filtered ,washed with D.W ,
dried . Lastly , it recrystallized with hot ethanol.
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Scheme.1:synthesis of new Azo ligand (MPI)

2.2. Synthesis of mixed ligands complexes:

Complexes of Cu(ll), Ni(ll) and Pd(Il) were
formed by adding ethanolic solution of mixed ligands
(MPI + 8HQ) to aqueous solution of Cu(ll) and Ni(ll)
and (CHsCN) solution of Pd(ll) in mole ratio
(L:M:L)(1:1:1) with heating and stirring 30 min. the
colored precipitations dried and recrystallized with
hot ethanol.

2.3. Cells Cytotoxic Activity

This study focused on the cytotoxic effect of
[PA(PMI)(8HQ)]CIl. on human thyroid cancer
cells(FTC133) by using number of concentrations of
Pd(Il)complex started from (25-400) pg/ml , the
same concentrations have been studied for healthy
cells (WRL-68 ) , the result appears that 25ug/ml of
Pd(I11) complex is the best concentration to inhibit the
growth of cancerous cells , while it has less effect on
healthy cells , which is suggested that Pd(11) complex
may be used to treat thyroid cancer .
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3.  Results and Discussion :

3.1. FT-IR Spectra:
The IR Spectrum shows OH group in the ligand of

(8HQ) at 3410 Cm™ , which is disappeared in all
complexes because of the coordination [13]. In addi-
tion, the spectrum emerges band at 3471 Cm™ for
Cu(ll) complex and another band at 3437 Cm* for
Ni(Il) complex , which is proposed that water is co-
ordinated with both central metals ions [14] . the
spectra of all complexes presented new weak bands
may be attributed to vibration (M-O) and (M-N) that
is evidenced of the bonding with Oxygen and Nitro-
gen [15].
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Fig(1) FT-IR Spectrum of (PMI) ligand
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Fig.(2):FT-IR spectrum of Cu(Il) complex

F|g(3)FT IR spectrum of Ni(ll) complex
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mentions to (OCH3) group in aromatic ring[22], and
at (13.4)ppm for (NH) imidazole ring [14].
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Fig(4):FT-IR spectrum Pd(I1) complex \,} \
3.2. Electronic spectra and magnetic meas- \
urements: = =5 =5 s =
The result of this research appears three main Fig(5 UV-Visible Spectrum(PMI) ligand

bands of the ligand (PMI) , the first one at (202)nm

due to electronic transition (=—n*) of imidazole ring T

[16], the second band at (244)nm refers to electronic

transition (n—w*) of Azo group (N=N) ,which shift-

ed to higher wavelength because of coordination with - '

transition ions[17].the third band at (392)nhm men- .

tions to electronic transition (m—n*) of benzene ring .' - /

that is conjugated with imidazole ring [18]. The Cu ] [

(1) complex exhibits band at (548)nm which as-

signed to Eg—T»g [15], the magnetic moment existed :

at (1.76)B.M., which indicated that an Octahedral =g 5 == =N

geometry [19], the spectrum of Ni(Il) complex dis-
played two bands at (556)nm and (372)nm due to 3
Axgr—3Tig ) and (M.L.C.T.)[15] , the magnetic .- O
moment rate at (2.8)B.M., which may be taken as
evidence for Octahedral geometry [20]. In addition,
the spectrum of Pd(11) complex illustrated broad band
at (536)nm refers to A;g—!B,g transition [15], this
complex is diamagnetic moment , which suggested as
a square planar geometry [14].

Fig(6):UV-Visible spectrum Cu(ll) complex

3.3. Molar conductivity measurements:

The molar conductivity values of all prepared
complexes have been done in DMSO solvent at a
concentration of (10°)M in room temperature as
listed in table(4) , all results indicated that Cu(ll) and
Ni(ll) complexes are non- electrolytes, while Pd(I1)
which is electrolytic nature.
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Fig(7)UV-Visible spectrum Ni(ll) complex

3.4. THNMR-Spectrum:

The main signals of the ligand(PMI) in the
1HNMR-Spectrum are shown in figure(9) by using
d®- DMSO solvent and TMS as an internal reference .
the spectrum gives the characteristic multiples signals
at (7.2-8)ppm due to protons of aromatic rings [21]. —
A singlet at (2.4)ppm attributed to (CH3)group in Fig(S)UV-VisibIe?pectrum Pd([l) complex
imidazole ring [16], and a single signal at (3.6)ppm
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F|g(9)lHNMR Spectrum(PMI) Ilgand

3.5. Mass Spectra :

Mass Spectra of new Azo ligand (PMI) and Cu(ll)
complex are shown in fig.(10)and (11) . while, the
suggested mass spectral fragmentations of both lig-
and and Cu(Il) complex are presented in spectra , the
mass spectra of both ligand and Cu(ll) complex dis-
play base peaks at m/z+= 216.2 , 477.3 ,which are
agreement their formula .
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Fig(10)mass spectrum (PMI)ligand
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Fig(11)mass spectrum Cu(ll) complex
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3.6. Cytotoxic Activity of
[PA(PMI)(8HQ)] on cancerous cells :

The result appears that ,1C50= 110.9 for thyroid
cancer cells (FTC113), while, 1C50=212.9 for healthy
cells (WRL-68) which is indicated that , the concen-
tration which kills half of (FTC113) is lower than the
concentration to kill half of (WRL-68) this result
approves Pd(Il) complex may be used as new medi-
cine for inhibition of thyroid cancer cells.
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Fig(12) Anticancer activity data of Pd(Il) complex against
healthy cells
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Scheme(4) Suggested geometries of mixed ligands com-
plexes
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Table (1)some of physical and analytical data of (PMI),(8HQ) and its mixed complexes
No. Compound Formu- | Colour | M.p.% Yield Found (Calc.)%
la % %C %H %N %M
Weight
1 PMI=C11H12N4O 216.23 | Orange | 110-113 77 | (61.04) | (554) | (25.89) | -
61.10 5.60 25.88
2 8HQ= CgH/NO 145.15 | Color- 76-79 78 (7440 | (4.82) | (9.64)
less 74.33 4.92 9.78 | -
3 [Ni(PMI)(8HQ)(H20)CI | 472.42 Red- 228-232 73 (50.80) | (4.23) | (14.81) | (12.40)
] dish- 49.73 4.38 14.98 12.38
brown
4 | [Cu(PMI)8HQ)(H:0)C | 477.3 Red- 164-165 80 | (50.28) | (4.19) | (14.66) | (13.30)
1] dish- 50.19 4.22 14.58 13.28
brown
5 [Pd(PMI)(8HQ)] CI 502.2 Red- 193-195 72 | (47.78) | (3.58) | (13.93) | (21.18)
dish- 47.60 3.66 13.89 21.09
Pink

Table.(2):effect of [PA(PMI)(8HQ)]CI2 on thyroid cancerous cells (FTC133) viability compared with healthy cells ( WRL-86
at the same concentrations using 24hrs MTT test at 37 °C

Con. pg/ml Cell viability FTC133 Cell inhibition Cell viability Cell inhibition
(FTC133) WRL-86 (WRL-86)
94.17 5.83 95.06 4.94
50 94.83 5.17 94.41 5.59
100 91.84 8.16 85.69 14.31
200 84.01 15.99 75.83 24.17
400 74.81 25.19 72.69 27.31
Table (3) FT-IR data of (PMI) and complexes of mixed ligands (PMI)and (8HQ)
Compounds NH OH (water) coordi- C=N N=N M-O M-N
Imid nated
(PMI) 3423 1598 | 1440

[Cu(PMI1)(8HQ)(H20)CI] 3414 3471 1570 | 1406 580 426
[Ni(PMD)(8HQ)(H20)CI] 3385 3437 1581 1408 576 430
[Pd(PMI)(8HQ)]Cl> 3412 1577 | 1406 532 424

Table(4):- Electronic spectra (nm, cm) magnetic moments, geometry, hybridization and conductivity.

Compounds Amax Absorption | Transitions Meff Geometry Hybridization Conduc-
nm bands(cm™?) B.M tivity
S.mol ™.
cm?
(PMI) 202 49504 T —m*
392 25510 T —7*
244 40983 n —on*
[Cu(PMI)(8HQ)(H20)CI | 548 18248 Eg — Tog 1.76 | Octahedral Spd? 18
]
[Ni(PMI)(8HQ)(H20)CI | 556 17985 AR 2.8 Octahedral Spéd? 15
] 372 26881 —3Tgp)
C.T.
[Pd(PMI)(8HQ)]CI2 536 18656 'A;g—'Big | Dia Square dsp? 72
planer

4,  Conclusion

This search contains new mixed ligands and
their complexes were prepared and characterized by
many spectral equipment , the results explain an Oc-
geometry of  Cu(ll),Ni(ll)
.However, Pd(Il) complex is Square planner . High
cytotoxicity od Pd(Il) complex suggests the probabil-

tahedral

ity of using as new thyroid anticancer.

complexes
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