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ABSTRACT. This new azo dye 7-(3-hydroxy-phenylazo)-quinoline-8-ol was subsequently used to prepare a series
of complexes with the chlorides of Fe, Co, Zn, Ru, Rh and Cd. The compounds identified by 'H and '*C-NMR, FT-
IR, UV-Vis, mass spectroscopy, as well as TGA, DSC, and C.H.N., conductivity, magnetic susceptibility, metal and
chlorine content. The results showed that the ligand behaves in a trigonal behavior, and that the complexes gave
tetrahedral, except for Fe, Ru and Rh octahedral was given, that all of them are non-electrolytes. The effectiveness
of both the compounds in inhibiting free radicals was evaluated by the ability to act as an antioxidant was measured
using DPPH as a free radical and gallic acid as a standard substance, the ICsy value was determined, because the
ligand was found to have a higher ability to inhibit free radicals, and the ability to inhibit the complex varied
according to the ICso value. Cobalt, zinc and ruthenium complexes were evaluated as anticancer agents breast cancer
MCF-7 in five concentration, the results showed that the ICsy value for Zn was 43.38 pg/mL, while the ruthenium
complex gave 63.57, cobalt complex gave 93.84 pg/mL, meaning that the Zn-complex gave a higher inhibition
value than Ru and Co.
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INTRODUCTION

The azo chromophore, which gives these compounds their distinctive colors, is present in one or
more of the important class of organic chemical compounds known as azo compounds (-N=N-)
[1]. Because of their numerous uses in several branches of chemical science and industry [2], azo
dyes are the most widely used class of organic chemicals and have piqued the curiosity of many
researchers. These dyes are used as dye materials in the polymer, leather, and pharmaceutical
industries [3]. Azo-metal complexes are thought to be novel, inexpensive substances with a
variety of antibacterial, anti-inflammatory, and anticancer properties [4, 5]. In drug development,
this kind of complex is very important, particularly for metal-based anticancer medications [6, 7].
Natural or manufactured antioxidants are chemicals that can neutralize free radicals by working
at multiple phases, such as prevention, repair, and interception [8, 9]. Therefore, the development
of therapeutic medicines with enhanced potential for the treatment of a wide range of oxidant
infections is required [10]. Through research, we did not find a previous study similar to our
compound, according to a search in Science Finder. In this paper study is to mold the azo ligand
H,L into novel complexes of the metal ions Ru™, Rh**, Zn*2, Fe**, Co*?, Cd". Their stability and
thermal breakdown were investigated using DSC and TGA curves in addition to spectroscopic
studies for characterization. Using the reference gallic acid, we also assessed the antioxidant
properties of the Cd, Fe, Zn and Co complexes against the DPPH radical. Five concentrations of
Co, Ru and Zn complexes were used in a study to assess their anticancer potential against MCF-
7, and the 1Cso was calculated.
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EXPERIMENTAL
Material and methods

The trading providers 3-Aminophenol, 8-hydroxyquinoline, NaOH, ZnCl,, CdCl,, FeCls,
CoCl,.6H,0 [RhCl3.3H,0 and RuCl;.3H,0 Sigma Aldrich and ethanol, HCI conc., and DMSO
Merck. (C.H.N.) were determined using Urovector model EA/3000, singleV30O. Mineral ions
were identified as M-O using gravimetric methods. Molar conductivity was determined using
conductivity meter W-T-W, 25 °C. 1x10> M. Solvents such as DMSO were used. Mass
Spectrometry (MS) Q-P-50-A-D-I analysis mass spectra of various compounds were collected
using a Shimadzu QP(E170Ev)-2010 Plus mass spectrometer. UV-Vis absorption spectra were
obtained using a Shimadzu UV-1800 spectrophotometer. 'H and '3C NMR spectra were obtained
using a Brucker (400MHz) spectrometer. Fourier transform. Fourier transform infrared (FTIR)
spectra were examined using IR Prestige-21. The instruments used were Shimadzu 4000-400
cm’l. Metals were identified using Shimadzu (F.A.A.) 680 G atomic clock. Magnetic properties
were used with equilibrium magnetic susceptibility model MSR-MKI. All previous types of
thermal analysis were performed using Perkin-Elmer Pyris Diamond DSC/TGA.

Synthesis of azo dye ligand: [7-(3-hydroxy-phenylazo)-quinoline-8-ol]

3-Aminophenol (1 g, 9.160 mmol) was dissolved in 15 mL of ethanol, 10 mL of distilled water
under refrigeration at 5 °C was added. Then added 3 mL of concentrated HCI and (0.632 g, 9.160
mmol) NaNO; dissolved in cold distilled water was gradually added. After stirring the reaction
for 45 min (1.32800 g, 9.160 mmol) of 8-hydroxyquinoline dissolved in 20 mL of ethanol was
added to the diazonium salt. After stirring for 30 min for the reaction, the solution was observed
to turn reddish brown. The product was collected after filtration and drying. The melting point
was 162-165 °C, there was a brown precipitate, and the yield was 88%. Scheme 1 shows the
formation of the azo dye ligand. It was then identified by proton and carbon nuclear magnetic
resonance spectroscopy: the 'H NMR and '*C NMR spectra of the new azo dye are shown in
Figure 1, showing the chemical shifts of these spectra; 'H NMR § 2.42-2.46-2.51 ppm (DMSO),
3.34 ppm (DHO), 7.51-7.93 ppm (2CH, m, 2H), 8.81-8.83-8.85 ppm (3CH (beside azo group), m,
3H), 10.25 ppm (OH-phenol, s, H), 10.48 ppm (OH-quinoline, s, H), respectively [11]; *C-NMR:
173.22 ppm (C1), 170.14 ppm (C5), 163.38 ppm (C10), 158.26 ppm (C8), 154.97 ppm (C9),
149.11 ppm (C7), 146.04 ppm (C13), 137.64 ppm (C12), 132.64 ppm (C3), 127.44 ppm (C11),
118.21 ppm (C15), 112.97 ppm (C14), 106.90 ppm (C2), 103.42 ppm (C4), 101.32 ppm (C6),
76.97 ppm (chloroform), respectively [12].
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Figure 1. 3C and 'H-NMR spectra of ligand (H,L).
General approach for synthesis of metal complexes

Dissolved 15 mL of azo ligand in hot ethanol (1 g, 0.00376 mmol), then added (0.3 g, 0.00752
mmol) from NaOH dissolved in water to the ligand and after 10 min of continuous stirring. The
metal salt was added (0.00376 mmol) [ZnCl; (0.5), CdCl; (0.6), FeCls (0.6), CoCl,.6H,O (0.9)]
was dissolved in 15 mL of water. The salts of [RhCl3.3H,O (0.9) and RuCl3.3H,O (0.9)] were
dissolved in two drops of HCI and ethanol. Then the solutions were raised to the reverse osmosis
for 6 hours at a temperature of 40 °C. After completion, the solutions were raised and the solution
was filtered while it was hot. The precipitate was collected and washed with a mixture of water
and ethanol (1:1) and dried. It was then collected for analysis. The formation of the metal ion
complex is Scheme 1.
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Scheme 1. Formation for the ligand (HzL) and its metal complexes.

RESULTS AND DISCUSSION
Data on physical and analytical properties for the ligand and the synthesized complexes

The synthetic compounds illustrated in Scheme 1 were generated through the reaction of metal
salts and ligand. Elemental analysis results indicate that all compounds exhibit a 1:1 M:L
stoichiometry. These findings align with the theoretical calculations. Additionally, the
conductivity measurements revealed that all the complexes are non-electrolytic, as shown in Table
1.

Table 1. Some elemental physical characteristics investigations of ligand and complexes.

Formula m.p. °C C% H% | N% M% Cl% Conductivity
molecular weight in DMSO
cm? Q'mol!
CisHuN;O2 165- Calculated | 66.99 | 3.68 | 16.97 - -
265.27 167 Found 67.09 | 4.18 | 15.84 - -
CisHuN303Co >300 Found 51.99 | 3.37 | 12.67 | 18.03 - 14
340.20 Calculated | 52.96 | 3.26 | 12.35 | 17.32 -
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CisHiiN3O3Zn 285- Found 5248 | 4.01 | 13.11 | 17.96 - 11
346.66 288 Calculated | 51.97 | 3.20 | 12.12 | 18.86 -
CisH13N304CIRh 273- Found 40.94 | 3.64 | 10.59 - 9.03 20
437.64 275 Calculated | 41.17 | 2.99 | 9.60 - 8.10
Ci5sHi3N304CIRu 298- Found 42.10 | 2.38 | 10.44 - 7.88 13
435.80 300 Calculated | 41.34 | 3.01 | 9.64 - 8.14
CisHi3N304ClFe 261- Found 45.67 | 3.67 | 11.05 | 13.94 | 10.01 19
390.58 264 Calculated | 46.13 | 3.35 | 10.76 | 14.30 | 9.08

Ligand and some products in the LC mass spectrometry

One of the main methods used to characterize ligands (H,L) and some products is LC mass
spectrometry. This method complements other methods that use (m/z) relationships to estimate
the molecular weight of chemicals [14]. Scheme 2 shows the mass information of the ligand and
its complex, showing the fragmentation pattern and extracted mass for each mode [15]. The mass
spectra of the ligand and its complexes are shown in Figure 2. The molecular ion peak of the [M]"
fragment is clearly visible, C;sH;oN;O". Its relative abundance is about 58% in Figure 2, in
addition to the remaining peaks including other abundances of C¢Hs", C;H,N,O" and CeHsN; ™,
corresponding to the abundances of 79%, 68%, 37%. For [Fe(L)CI(H,0O).] in Scheme 2, which
illustrate the next fragments: (M") at 390.10 m/z with relative abundance 10% and next pattern:
C15H10C1FGN303+, C15H9F€N303+, C15H8FGN302+, C(,H3Feo+, CsH3NJr and C3HN20+', which
corresponded to 372.01 m/z, 336.67 m/z, 318.67 m/z, 147.22 m/z, 78.34 m/z, 81.14 m/z,
respectively. For [Zn(L)H,O] complex in Scheme 2, which illustrate the next fragments: (M+) at
346.02 m/z with relative abundance 26% and next pattern: CisHsN3O2Zn", CsH;NOZn™ and
CoHsN,O, which corresponded to 328.11 m/z, 157.22 m/z, 69.23 m/z, respectively. For the
[Rh(L)CI(H,0),] Scheme 2, which illustrate the next fragments: (M ") at 437.12 m/z with a relative
abundance of 37%, and the next patterns are CisH;oRhCIN303, C;sHsRhN30,", CsH3N,ORh", and
CyHsNO" which correspond to 419.01 m/z, 365.55 m/z, 222.11 m/z and 143.27 m/z, respectively
[16, 17].
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Figure 2. Mass spectra of ligand, Fe-complex, Zn-complex, Rh-complex.
Electronic spectra for compound

The electronic spectrum of the ligand (H,L) in Table 2 shows a strong absorption at (268 nm,
37313.43 cm™) due to the n—n* transition and a peak at (378 nm, 26455.02 cm™) attributed to
the n—* transition, where a high intensity band is formed with an absorption maximum [18].
The electronic spectrum of the Zn'? complex show in Table 2 was studied, and it was found that
it does not give d-d transitions because it contains (d'°) in the valence shell, but it gave four peaks,
each belonging to the ligand spectrum, a peak at (221, 257, 272 and 408 nm) assigned to n—m*,
n1—7n*, n—»n*and C.T. M—L, respectively which is an indicative of a tetrahedral. The electronic
spectrum of the Cd*? show in Table 2 compound was studied, and it was found that it does not
give d-d transitions because it contains (d'°) in the valence shell, but it gave two peaks, each
belonging to the ligand spectrum, a peak at (264 and 413) nm assigned to n—n*, n—n* + C.T.
M—L, respectively which is an indicative of a tetrahedral [20]. The electronic transition of Fe*?
complex show in Table 2 exhibited peaks at (277, 482, 550 and 648) nm assigned to =—7*, n—u*,
®A;g—*Eg(G) and °A1g—*T,g(G), respectively, which indicative of an octahedral geometry. The
electronic absorption of Co** complex show in Table 2 exhibited peaks at (212, 262, 622 and 763)
nm ascribed to the n—n*, n—n*, *‘Ayp—*Tor) and *ArF—*Tip), respectively, which is an
indicative of a tetrahedral. The electronic transition of Rh*3 complex show in Table 2 is which
depicts a peak at (259, 392, 588 and 610) nm ascribed to the n—n*, n—»n*+C.T., *A1g—*T.1g(G)
and °A,g—*T,g(G), respectively, it depicts an octahedral geometry. The electronic spectrum of
the Ru*® complex show in Table 2 was studied, exhibits peak at (260, 322, 435, 600 and 890) nm
assigned to n—n*, n—n*, C.T., 'A1g—!T g and'A;g—'T,g, respectively, it depicts an octahedral
geometry [19-23] as shown in Table 2.
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Table 2. The ligand and its complexes are studied by UV-Vis.

Compound A | vem! Abs |EmamxLmol!| Assignment | perr(B.M.) |Hybridization| Distribution
nm cm’!
Ligand 268(37313.43| 2.03 2030 n—m*
378126455.02| 1.72 1720 n— m*
424(23584.91| 1.98 1980 C.T.(L—L)
[Zn(L)H.O] [221]45248.86| 0.538 538 n—m* Diamagnetic sp’
Tetrahedral ~ [257(38910.50| 0.485 485 n—m*
272136764.70| 0.478 478 n—m*
408 [24509.80| 0.342 342 C.T.M—>L
[CA(L)H20] |264|37878.78| 0.483 483 n—m* Diamagnetic sp’
Tetrahedral ~ [413|24213.07| 0.342 342 n—n*C.T.
M—L
[Fe(L)CI(H20)2] | 277|36101.08| 1.268 1268 n—m* 5.801 sp’d? tgleg?
Octahedral | 48220746.88| 0.015 15 n— ¥
550(18181.81| 0.018 18 °Aig—*Eg(G)
648]15432.09| 0.023 23 °Alg—*T2g(G)
[Co(L)H20] |212(47169.81| 1.182 1182 Tk 3.658 sp®
Tetrahedral 262138167.93| 2.178 2178 n—m*
622(16077.17| 0.021 21 A= T
763]13106.15| 0.025 25 A= Tip)
[Rh(L)CI(H20)2]|259(38610.03| 1.555 1555 ¥ Diamagnetic d’sp? tagbeg’
Octahedral 392125510.20| 0.343 343 n—n*+C.T.
588(17006.80| 0.098 98 °Alg—*Tig(G)
610]16393.44| 0.082 82 °A1g—*T2g(G)
[Ru(L)CI(H20)-] | 260 |38461.53| 1.351 1351 n—m* 1.663 d*sp? tageg’
Octahedral 322131055.90| 1.054 1054 n—n*
435(22988.50( 0.055 1155 C.T.
600|16666.66| 0.024 24 'Aig—'Tig
890]11235.95] 0.012 12 'Aig—'Thg

Thermal analysis

The detailed results of the thermal decomposition of the complexes (Fe*, Ru™®) are shown in
Table 3 and Scheme 3 shows the stages of decomposition and the DSC results are shown in Table
3 showing the values of AH, AS, AG. Table 4 shows the thermogravimetric analysis of the
complexes (Fe, Ru™). The results of thermogravimetric decomposition were interpreted
according to Scheme 3, which resulted in the decomposition of the ligand in one stage, and the
remainder was carbon, while the two complexes were decomposed in three stages. The first stage
included the loss of the two water molecules, and the final remainder was the oxidation of the
metal for both of them [24-29].

Table 3. DSC analysis of thermal decomposition for the ligand and several complexes.

Compound Tirc Toec Maximum | AHJ/g AS ] AG]J Type
temperature
point °C

HoL 235.65 | 399.13 349.40 -22.66 | -1.362 15322 | Endothermic
CisHisN3O4ClFe | 26232 | 276.00 252.72 -39.10 | -2.821 673.82 | Endothermic
242.78 | 268.22 274.71 -35.45 | -1.393 34722 | Endothermic

274.01 | 288.47 285.09 -14.54 | -0.127 21.66 Endothermic

CisHuN3O4CIRu | 38595 | 397.87 399.99 -5.87 -0.492 190.92 | Endothermic
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Table 4. TGA data of the ligand and some complexes.
Complex Step Tirec Toec Weight mass Reaction
loss%
Calculated Found
Ligand 1 157.26 °C 593.919 °C [95.4763% 95.1913% Ci1aHuN;O2
Calculated: 95.48%, Final = 4.524%, Estimated = 95.1913%, Final = 4.808%
Fe-complex |1 54.68 °C 188.12°C  9.217% 9.104% -3H.0
197.07 °C 378.28 °C  |52.358% 52.476% -2H,0
3 392.39 °C 568.65°C  |18.946% 18.957% -Cl, CsHsN2
-C20
-FeO
Calculated: 80.52%, Final = 19.479%, Estimated: 80.537%, Final = 19.463%
Ru-complex |1 68.46 °C 228.62°C |16.406% 16.743% -2H>0
-Cl
2 236.84 °C 348.83°C  |23.864% 23.060% Ce HaN2
3 319.13°C 557.75°C  |32.831% 33.005% -CoHsNO
-RuO
Calculated: 73.10% , Final = 26.90%, Estimated 72.81%, Final = 27.20%
;) ifg Cy4H1 N30,
e~ start 15726 C
nd 503 910
Cl_lHl INBO: l.l]{l 593919 C =
calculate 95.4763%
e ractically 95.1913%  remaining of material
Starting material
~Cl, CgHsN5, -C>O
temperature -2H>O temperature
S
5 fi;_fj / start 54.68 C \ S ;};(5
[c15H13N3O4CIFe ] End 188.12C [C15H9N302C1Fe ]
ass lost calculate 9.217%6

Starting material Mass lost practically 9.104%

-9.884 mg

-1.744 mg start 197.07 C
End 378.28 C

Mass lost calculate 52.358%
Mass lost practically 52.476%«¢

Cemperaturs
start 392.39 C \ %LS? 2;% v

FeO+ End 568.65 C [C5H4NOF6

Mass lost calculate 18.946%
Mass lost practically 18.957%
-3.570 mg

remaining of material
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CeH4N>
_2H20 -C1 @
55;; start 68.46 C f ff;
End 228.62C
cl sH, 3N3O4C1Ru C15sHoN;O>Ru ]
ass lost calculate 16.406%
Starting material Mass lost practically 16.743%
-3.137 mg start 236.84 C

End 348.83 C

Mass lost calculate 23.864%
Mass lost practically 23.060%
-4.290 mg

e N By,

RaO End 557.75 C [ CoHsNOSRu ]
C

remaining of material Mass lost calculate 32.813%
Mass lost practically 33.005%
-6.478 mg

Scheme 3. Preliminary breakdown reactions of metal complexes and their ligand.
Infrared spectra

The infrared spectra of metal complexes were recorded with Fe'3, Zn*2, Cd*?, Co*?, Rh** and Ru*®
have been compiled, and show in Table 5 [24]. The ligand showed bands at 3051, 1139 ¢cm™! that
were ascribed to the, v(C-H) aromatic, v(C-O). The infrared spectrum of the ligand showed a
medium intensity stretch band at frequency 1381 cm!, which was attributed to the vibration
frequencies of the double bond N=N [25]. After this, following this, the IR spectra of all the
compounds created showed that the azo-dye ligand coupled to metal ions through two sites: the
oxygen site via deprotonation of the phenolic group and the nitrogen site of the azo group. [26].
New bands belonging to (M-N) appeared at 588, 642, 609, 642, 613 and 559 cm™ for the Fe™,
Zn'2, Cd'?, Co"?, Rh** and Ru**complexes, respectively, M-O at 445, 428, 484, 428, 443 and 420
cm’! for the Fe*?, Zn"?, Cd*?, Co*?, Rh** and Ru"*complexe, respectively. It was observed that the
band at 3328 belonging to the phenol group in the ligand in the free state when the coordination
process with the metal occurred, disappeared. This is evidence of a coordination process between
oxygen and metal [27].

Antioxidant activity

The antioxidant activity of H,L and its mineral complexes was measured by gallic acid and the
DPPH assay was used to scavenge free radicals. Each sample was first diluted with the same
volume of methyl alcohol and then combined with the same volume of concentrated 0.135 mM
DPPH solution. After adding the DPPH solution [30-35]. The samples were stored at room
temperature in the dark for 30 min. The absorbance of each sample was then measured at 517 nm.
The lower the ICso value of the complex, the stronger its ability to inhibit free radicals compared
to gallic acid, because the ligand is the strongest free radical inhibitor, followed by gallic acid,
followed by cobalt complex, iron complex, zinc complex, cadmium complex and ruthenium [36].
The ICso values were lower and the results were as follows H,L > gallic acid > Co complex > Fe
complex, Zn complex, Cd complex and Ru complex, shown in Table 6.
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Table 5. Infrared spectral bands of ligand and their complexes (cm™).

871

Compound v(H20) aqua v(C-H) v(C-0) v N=N) Other bands
aromatic
HoL - 3051 1139 1381

Fe-Complex 3417, 1635, 3081 1271 1429 588 (Fe-N)
995 445 (Fe-0)

Zn-Complex 3498, 1618, 3188 1265 1469 642 (Zn-N)
831 428 (Zn-0)

Cd- Complex 3444, 1600, 3055 1261 1471 609 (Cd-N)
819 484 (Cd-0)

Co- Complex 3388,1575, 3042 1286 1460 642 (Co-N)
866 428 (Co-0)

Rh- Complex 3400, 1612, 3119 1143 1408 613 (Rh-N)
821 443 (Rh-0O)

Ru- Complex 3375, 1605, 3104 1282 1409 559 (Ru-N)
831 420 (Ru-0)

Table 6. The antioxidant results (P1%, RSA% and ICso) of ligand and their metal complexes.

Compound Concentration pg/mL P1% RSA% ICso pg/mL
Ligand 0.080 22.06 77.94 0.020
0.040 47.99 52.01
0.020 56.16 43.84
0.010 64.95 35.05
0.005 70.71 29.29
Gallic acid 0.080 18.73 81.27 0.021
0.040 45.69 5431
0.020 60.35 39.65
0.010 68.16 31.84
0.005 72.36 27.64
Cd 0.080 30.43 69.57 0.029
0.040 41.43 58.57
0.020 47.33 52.67
0.010 50.19 49.81
0.005 53.61 46.39
Fe 0.080 2443 75.57 0.024
0.040 36.82 63.18
0.020 44.96 55.04
0.010 47.62 52.38
0.005 50.01 49.99
Zn 0.080 11.36 88.64 0.025
0.040 20.33 79.67
0.020 27.06 72.94
0.010 28.75 71.25
0.005 30.04 69.96
Co 0.080 22.94 77.06 0.023
0.040 2591 74.09
0.020 27.11 72.89
0.010 29.14 70.86
0.005 3041 69.59
Ru 0.080 24.43 75.57 0.031
0.040 36.82 63.18
0.020 46.03 53.97
0.010 48.12 51.88
0.005 50.66 49.34

Bull. Chem. Soc. Ethiop. 2025, 39(5)



872

Noor Talal Ali Al-Rubaye and Abbas Ali Salih Al-Hamdani

Table 7. Cellular toxicity of cobalt complex towards MCF7.

Control (untreated sample) avera;

e absorption at 570 nm = Co complex

Sample ID Concentration Absorption at | Viability (%) Average Standard
(ng/mL) 570 nm viability (%) deviation (¥)
NAT-1 7.4 0.338 95.29 94.99 0.81
MCF 7 0.329 94.69
24 h 2222 0.320 92.65 92.33 0.64
0.312 92.01
66.66 0.304 89.37 88.64 0.41
0.301 87.91
200 0.296 86.05 84.49 2.31
0.292 82.94
600 0.260 70.18 66.56 9.84
0.224 62.94
ICs0 = 93.84 ug/mL A =-0.045x b =93.50 R*=0.986
Control (untreated sample) average absorption at 570 nm = Zn complex
Sample ID Concentration Absorption at Viability Average Standard
(ug/mL) 570 nm (%) viability (%) deviation (%)
NAT-6 7.4 0.286 83.55 84.71 0.83
MCF 7 0.290 85.87
24h 2222 0.262 76.94 78.82 2.50
0.274 80.70
66.66 0.133 68.28 69.53 0.83
0.129 70.78
200 0.063 3597 37.68 0.21
0.064 39.39
600 0.049 11.67 10.12 0.42
0.047 8.57
ICso = 43.38 pg/mL a=-0.121x b=77.98 R?=0.911 |
Control (untreated sample) average absorption at 570 nm = Ru
Sample ID Concentration Absorption at Viability Average Standard
(nug/mL) 570 nm (%) viability (%) deviation (%)
NAT-2 7.4 0.338 91.29 92.67 0.82
MCF 7 0.326 94.05
24h 22.22 0.325 88.61 87.98 0.63
0.317 87.35
66.66 0.307 82.67 84.64 0.39
0.305 86.61
200 0.288 78.94 77.67 2.31
0.292 76.40
600 0.257 66.23 64.67 9.84
0.226 63.11
ICs0 = 63.57 pg/mL A =-0.042x b=89.19 R2=0.942

Investigation of anticancer activity

Cancer cell growth was determined using MTT, and MCF7 cells were digested with trypsin. The
cells were treated with 7.4-600 pg/mL (five concentration) with compounds for 24 hours at 37 °C
in 5% CO,, and the MTT solution was added in phosphate-buffered saline for an additional four
hours, and the absorbance was determined as 570 nm. Using an ELISA reader, and the
concentration of compounds Co-Complex, Zn-Complex, Ru-Complex in Table 7, that led to 50%
of cell death was determined, the results showed that the inhibition was high for the complexes,
as the highest inhibition was for zinc, followed by ruthenium and cobalt according to the IC value.
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When compared to healthy cells. Also, the percentage of free radical inhibition of these
compounds was cobalt, which gave the highest inhibition, followed by zinc, then ruthenium.
These complexes were chosen over others based on studies and references that advise preferring
these minerals over others due to their vital importance. [37-42].

CONCLUSION

In summary, using a straightforward substitution process using 8-hydroxyquinoline, we were able
to successfully synthesize a novel azo ligand derivative with 3-amino phenol. Then, ligand and
metal the complexes were identified using various analytical methods, including thermal analysis
curves (TGA and DSC), elemental microanalysis, metal chlorides, conductivity measurements,
magnetic susceptibility, 'H and '3*C NMR, FT-IR and UV-Vis spectroscopy. Thermodynamic
parameters AH, AS and AG were calculated using DCS curves. The tridentate coordination sites
of atoms N, O and O in the ligand were identified by comparing the infrared spectra with those of
the metal complexes. The M:L ratio of each compound was [1:1]. The dye was used to determine
its ability to inhibit free radicals using its prepared complexes, and its ability as an antioxidant
was determined using DPPH as a free radical and gallic acid as a standard substance, The ICsg
value was determined and it was found that the ligand had a high free radical inhibition ability.
The free radical inhibition ability and complex inhibition ability changed according to the ICsg
value, and the results were as follows (H,L > gallic acid > Co complex > Fe complex > Zn
complex > Cd complex > Ru complex).
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