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A new azo (LH) ligand was prepared by coupling reaction betweetiazonium

salt of Sulfamethoxazole and 8-hydroxyquinoline in a process called
diazotization process resulting in azeligand [4-((8-hydroxyquinolin-7-yl)-

N(4-methylisoxazol3-yl) benzene sulfonamide]. The azo ligand wa:s
identified by using spectroscopic techniques to detect and characterize th
formation of ligand and complexes oNi2+, Pt4+, Pd2+, and R+ metal ions, and

to determine the chelating behavior of ligand and also its bind position. Al
complexes have a [1:1] [Migand] ratio and all complexes are non
electrolytes and most of the complexes have octahedral geometrwhile

Pd?*complex gave square planer geometry and\Ni2* complex indicate

tetrahedral geometry. Thermal decomposition TGA and DSC results reveal tl
presence of coordinated water molecules in the complexes. Antioxidar
activities of these compoundswere evaluated against (DPPH) radical anc
were compared with the standard natural antioxidant ascorbic acid. The
findings show that these compounds exhibit excellent radical scavengin
activities. The geometries were detected depending on Ultra Violeisible

(UV-Vis) technique and according to the Fourier Transim Infrared

Spectroscopy (FFIR) and Liquid Chromatographymass (LGMass) studies;
we can also detect the chelating behavior of ligand. While the conductivit
properties can be detected by conductivity measurements. In additign
element micro analysis andatomic absorption gave compatible results with
theoretically calculated results and many other techniques support the
formation of ligand and occurrence of coordinatn including (Proton and

Carbonnuclear magnetic resonance H & 13CGNMR) and magnetic
guantifications.
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Introduction and Gramnegative bacteria [1517].
Sulfonamides have been utilized to treat cancer as
a chemotherapeutic agent and a nuber of
diseases greater than antifungals non-peptide
vasopressin receptor antagonists
antihypertensive  agents anti-inflammatory,
antibacterial, translation initiation inhibitors ,
antineoplastic agentsdiuretics, thyroid inhibitors
antitumor, carbonic anhydrase inhibitors, and
glucocorticoid inhibitors are among the 30
sulfonamide derivatives in clinical use [1821].
Blood, potassium channels carboxypeptidase
inhibitors, hepatitis viral (HCV) polymerase
inhibitors, protease inhibitors, and the HI\V1
integrity [22-25]. In this work, we attempted to
use a diazotization coupling reaction between
sulfamethoxazole (a sulfugcontaining organic

Azo dyes represent the largesproduction volume
of dye chemistry today and their relative
importance may even increase in the future. They
play a crucial role in the governance of the dye and
printing market. These dyes are synthesized from
a simple method of diazotization and couplig.
Different routes and modifications are made to
obtain the desired color properties yield, and
particle size of the dye for improved dispersibility
[1]. Azo dyes are the most used dyes and account
for more than 60 % of total dyes [2 3].
Approximately, 70 % of all the dyes used in
industry are azo dyes [45]. These compounds are
characterized by the functional group {N=N-)
uniting two symmetrical and/or asymmetrical

identical or non-azo alkyl or aryl radicals [6]. Most o
azo dyes are synthesized by diazization of an compound) and (8hydroxyquinoline) to form [4 -

aromatic primary amine, followed by coupling ((8-hydroxyquinolin -7-yl)-N(4-methylisoxazol 3-
with one or more electron-rich nucleophiles such ylbenzene sulfonamide(HL)], which is classified
as amino and hydroxy [7]. There are other as an azecompound that coordinates with each of

methods of azo dyes synthesis among which [8], Ni(_”_)’ Pt(IV)., Pd(ll), and Rh(IIl). The usagg of
the reduction of nitroaromatic derivatives in acidic mtea 0 prgpare the |nterm§d|ate
alkaline medium, the reduction of nitroso f:ompound is the basis for thg preparatlon of
compounds by AlLiH4 the oxidation of primary |mp9rtapt a?o cqmpou.nds _W'th W|despr.ead
amines by permanganate potassium or lead appllcgtlons m various flglds in such .reactlons.
tetraacetate, the condensation of hydrazines and The aim of this research is to synthesize a novel

guinones, the condensation of primary amines azo ligand .from ;an. arONrIT\]/Iathll(\:/l amlln; byd us\Tg
with nitroso derivatives, etc. are mentiored. The spectroscopic analysis (NMRMass IR, and U

azo group may be bonded to benzene rings Vis) and to inygstigatethgrmal decomposition aqd
naphthalenes aromatic heterocycles or to thermalustablllty by using TGA .and DSC its
enolizable aliphatic groups [10]. These are composition, as well as the synthesis of Ni (I[Pt

essential to give the dye colgwith their shades of (IV), Rh (!”)’ Pd _(”)’ and complexes by
different intensities. Azo compounds are SpeCtrOSCO_P'C analysis the as.s.ay of thermal
commonly used in variousindustries, such as the decomposition, and thermal stability.

textile industry and biomedical research [11]. Experimental

They can also be utilized in foopgpharmaceutical,

and cosmetic products. One of the enzymes
inhibiting the growth of bacteria in the human

intestine is the azo reductase [12]. This ezyme is

produced by various microorganisms in the
intestine. Although sulfonamides were used
before penicillin, they are still utilized today to

prevent bacterial development [13 14]. These

drugs, known as sulfa drugs are

pharmacologically important compounds with

numerous clinical applications and are
successfully applied to treat both Granpositive

All chemicals and reagents were acquired frorthe
commercial sources (Sigmaldrich, Merck, and
others). The eurovector model EA/3000 single-
V.3.Qwas used to conduct elemental analyses (C
H,N, S and O). Metal ions were estimated as metal
oxides by using a gravimetric method. The
complexesmolar conductance was measured via
Conduct meter WTW at 25 °C and a concentration
of 1x103 M. DMSO was used to dissolve all of the
complexes. Mass spectra for substances were
collected by a mass spectrometry (MS) QP50BI
Analysis Shimadzu QP(E170Ev) -2010-Plus
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spectrometer. The spectra were analyzed by using any increase intemperature any temperature

a Shimadzu UVv1800 U\tvisible

spectrophotometer. The photonuclear magnetic
resonance (H&IBCNMR) spectra for ligand in
DMSQds were recorded by a Brucker 400 MHz.
The IR Prestige21 was used to investigée the

Fourier transform infrared (FTIR) spectra.

The preparation of 4((8-hydroxyquinolin-7-yl)-
N(4-methylisoxazol3-yl) benzene sulfonamide

The ligand Synthesis:Sulfamethoxazole (0.5 g
0.0019 mol) was dissolved in a solution of 5% (25
mL) concentratedhydrochloric acid HC| 15% (15
mL) ethanol and distilled water. The solution is
cooled to 0 °Cz 5 °C before adding (1 g5 mol
equals to 10 %) of hydrated sodium nitrite NaNQ
into the solution with constant stirring to avoid

N O\ /O
07N\ 1;'8/ NH,
H,¢ ~ H

P\ O\\ //O
07\ S
/N \© HO  N—
H,C H Ne p
N

Ehanol DW
_—
C

HCI conc. NaNO, Hs

increase above 5 °C. The salt solution was
gradually added with continuous stirring onto
(0.28 g 0.0019 mol) of 8hydroxyquinoline
dissolved in 20 mL of ethanol after being left in the
solution for about 45 minutes to perform the
diazotization process which produced diazonium
salt. While stirring for about 30 minutes to
complete the reaction the color of the solution
changed to dark. When the solution was stabja
few drops of NaOH solution were added to
equivalence the middé of the reaction until it
reached 6.8 pH at which point the ligand
precipitated perfectly. Finally, the solution of the
ligand was filtered and recrystallized by methanol
before drying, yielding 1.34g,90.70%, 133-135 °C
m. p orange precipitate(Scheme 1.
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Schemel: Synthesis of ligand

A general method for preparing metallic ion
complexes

Metallic ions complexes for Ni*, Pt4+, P&+, and
Rh3+were created by using metal chlorides 40.1)
g (0.001 mol) amount of [1:1] M:L for Ni+, Pt4,
P+, and RI#*, NiCk.6HO, PdCh, H2PtCk.6H.O,
and RhCEH.O was gradually added in dropswise
with stirring to a (0.1 g, 0.001 mol) amount of
ligand, dissolved in 10 mL absolute. The mixture
was heated at (5070) °C for two hours and then
it was put in an ice bath until precipitation
occurred and left ovenight. To remove any
remaining contaminants, complex solution was
fillered to separate the solid complexes and
washed with distilled water and a small amount of

hot ethanol. Unreacted substances should be
removed. Finally, the complexes were dried by
using vacuum desiccators. Table 1 summarizes all
compounds which were analyzed and their
analytical properties were determined (Scheme
2).

Results and Discussion

The azo dye ligand (LH) has an amorphous
appearance that resembles &igh-quality orange
powder. This synthesized ligand is soluble in
DMSO and DMFout much more so in ethanol. In
the presence of air the produced metallic ion
compounds were stable.
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Table 1: Physicalproperties and analytical data of ligand and their complexes.

Elemental microanalysis%
Chemical Formula m.p C Fou.| H Fou.| N Fou.| O Fou. S M €l Fou.
Compound Mt Color oc Fou. | Fou.
ccalc H N (0] S M Cl Calc.
Calc. | Calc. | Calc. | Cal | Calc.
CroH15NsOsS Brown 5555 | 3.65 | 1755 | 15.49 | 7.76
LH 409.42 red 133-135 5445 | 3.20 | 18.65 | 15.20 | 8.50 - -
[Ni(L)CI(H20)] Ci9H16NsNiOsSCl Brown 207d 43.88 | 2.88 | 12.73 | 14.98 | 7.77 | 12.21 5.55
520.57 orang 43.79 | 3.07 | 13.44 | 15.27 | 6.14 | 11.25 6.87
[PA(L) (H20)CI] Ci9H16NsPdOsSCI 39.99 | 274 | 13.74 | 1356 | 5.94 | 18.84 5.19
Brown 222d
568.30 40.11 | 2.81 | 12.31 | 13.98 | 5.63 | 18.72 6.22
[Rh(L)Cl(H20)2] | CioH1sNsRhGsSCh Brown 230 d 37.73 | 3.33 | 12.11 | 16.61 | 4.00 | 16.11 | 10.11
618.25 dark 36.87 | 291 | 11.32 | 1543 | 5.17 | 16.64 | 11.45
[Pt(L) (H20)CE] CioH16NsPtGsSCh Brown 2054 3135 | 2.22 9.62 | 1099 | 441 | 26.80 | 14.61
727.86 dark 31.32 | 2.19 9.61 | 1092 | 439 | 26.80 | 14.59

D = decompose

Nuclear Magnetic Resonance Spectra Douplet signals 1H at 6.846.87 belongs to the €H
As displayed in Figure 1the magnetic nuclear group of ortho z quinolone nearby to N multiplet
resonance spectrum of the new azo ligand was signal belongs to 8H of ArH at 7.787.87 ppmin
studied by using dimethyl sulfoxide DMS&ls as a addition to the signal of the solvent which in turn
solvent and TMS as a standard reference. Figure lappears at 2.312.64 ppm.As depicted in Figure
demonstrates the chemical shifts of these spectra. 3G-NMR spectrum 1 demonstrates the next
IH-NMR spectrum of the ligand indicates the signals :(100.622 MHz DMSQd6) :d 30.36 (C1)

following signals, as mentioned in Table2: singlet
signals (1H) at 10.25 ppm belongs to AOH, 11.14
ppm belongs to NH, 6.75 ppm belongs to €H
aromatic, and 3.34 ppm belongs to 3H of CH

102.11 (C13) 111.10 (C7) 114.90 (C18) 119.84
(C19), 133.31 (C15) 137.61 (C17) 140.59 (C9)
142.52 (C8) 146.52 (C16) 148.35 (C13) 155.61
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(C11), 157.59 (C5) 159.52 (C12), 165.52 (C14)
175.52 (C4) 177.52 (C10) and 185.12 (C2) [26].
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Figure 1:'H&3C-NMR spectra of ligand

i A Asq Al thefpkak & 429 nm is ascribed
to the ligand, andthen A AT I Pl A@
peaks in the (512 676 and 778 nm) while the
three peak at are attributed to the (dd) electronic
trangitipns types *Tir  3Ti @), *T1 ¢ %A, and
3T1/O 3Tye), respectively. All the above
mentioned data correspond to a tetrahedral
geometry of Nicomplex [27]. Pd (ll) complex was
ascribed to the peak at 306 nm is ascribed to the
ligand,x EE1 A @ &e tivopeaks at 521 nm
and 637 nm was assigned to thelA;C @Bg,

Measurements of electronic spectra

Table 2 presents the UyVis spectral data of the
ligand and its complexes. With absorption maxima
at (259 nm, 38610 cm?) ascribed to the transition
A As ATA PAAE |, A030 jmip p
attributed to the transition n A g peak with a
high intensity band formed with absorption
maxima. There were five absorption peaks in the
electronic spectrum of the [Ni(L)Cl (HO)]
complex, as displayed in Figure 2. The peaks at
298 nm is ascribed to the ligand while the
240|Page
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1A:C @A, transition indicating a square planer the diamagnetic P# complex ascribed to the peak
geometry. Besidesthe electronic spectra of the at 319 nm is ascribed to the ligand while the
Rhe+ complex revealed to the peak at 304 nmisj A A g @he peak at (376 nm) is ascribed to
ascribed tothe ligandx EE1 A Q@ fAepeak [n A g the peak at (496 nm) is ascribed to C.T
at 364 nm is ascribed to (n A g, e peak at 420 and three peaks at (580769, and 918 nm) was
nm is ascribed to the C.T (charge transfer assigned to the !A;C @T,g, A:C @T.g, and
transition) and two peaks in the (583 nm) and A;C ®T, transition, respectively, indicating an
(793 nm) to 1A;C AT,g 1A;C @T, g, indicating an  octahedral geometry diamagnetic [2928].
octahedral in Figure 3. The electronic spectrum of

Table 2: Metal complexes with ligand (LH) electronic spectral data and conductivity

Compounds Wave length Wave Absorptio RmaxL Assignment m cm2 LI
Geometry nm number n mol-icmrt Imol-t
cmt
LH 259 3861 1.182 1123 AY A B -
411 2433 2.571 993 ToangC#84
[Ni(L)CI(H20)] 298 33557 1.423 1400 AY A6 11
(Tetrahedral) 429 23310 1.093 1050 Tonsg
512 19531 1.203 1150 3Ty 3TyE
676 14792 0.505 500 3TyR0 3A2
778 12853 0.614 600 3Ty 3Typ)
[Pd(L) (H20)CI] 306.7 32605 0.536 530 AY A6 10
(Square planer) 521.9 91608 0.176 120 1A;C QBg
637.6 15683 0.113 100 1A;C QAg
[Rh(L)Ck(H20)] 304.6 12602 0.432 200 AY A6 8
(Octahedral) 364.2 17140 0.493 450 ny A g
420.6 23775 0.404 400 #84 -0,
583.4 27457 0.813 700 1A;C ATog
793.5 32829 0.702 650 1ACOTig
[Pt(L) (H20)CI] 319.6 31289 1.963 1900 AY A6 /.
(Octahedral) 376.2 26581 2.199 2050 nY A g
496.5 20141 1.064 1050 #84- 0,
580.9 17241 1.211 1300 1A;C ATog
769.4 13003 0.398 350 1A:;C ATyg
918.9 108826 0.266 200 1A:C GT2g
1.569 T T T T

1.500 -1

1.000f -1

Abs.

0.500F -

0.000p

0142 L | 1 1

200.00 400.00 600.00 800.00 1000.00 1100.00
nm.

Figure 2: Electronic spectra of Nicomplex
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Figure 3: Electronicspectra of Rh(lll) complex
LGMass liquid chromatographymass spectrum of the N+ complex, the complex moiety
spectrometry CioH16SCINNIGs in the spectrum had a peak at

Fragmentation's electron impact is used to
generate new compounds. Higliiesolution mass
spectrometry revealed the free ligand and its
complexes as well as the significant fractions
associated with cracking products. The electron
hit mass spectrometry of the ligand is displayed in
Figure 4. The molecular weight of this ligand is
calculated to be 409.42g/mol. A peak at 409 m/z
in the spectrum was attributed to [M} and
correlated with a new azo moiety @HisNsO:S.

Other pieces could be responsible for the peaks at

248,172, 161, 82, and 77 m/z. Their brightness

indicates the stability of the pieces. The mass

520.57 m/z, which was equivalent to the complex
moiety GoHi1sSCINNIOs. Other piecescould be
responsible for the peaks at 520467, 371, 213,
159, and 97 m/z. The mass spectrum of the Rh
complex, the compound moiety GoH1sNsOsRhCES
was identified in the spectra by a peak at 618.25
m/z. Other pieces could be responsible for the
peaks & 618, 318, 218, 156, and 97 m/z. The
electron effect mass spectrometry of the Pd
complex is depicted in Figure 5. The complex
moiety GCigHi1sNsOsPdCIS was identified in the
spectra by a peak at 568.30 m/z. Other pieces may
have contributed peaks at 568318,252,218, 156,
106, and 97 m/z [29].

Liganc-ZA#H42 RT000 AV2 - NLAAHES {322 1AL P Ligend-2-Abbas
T 4cES] QM [50.000-4300.001]
0]
%
B0
5
all
E
561} 16427
£5 71 172400
a0 U2
&
1 ot -
07 fsn
0
ﬂIII'II'III TTIJ YT T TrTT TT 1T TTTT 1T TTTIJTTITT TITT T TTTT TTTT TTT T TTTT TTTT TTTT TTTT L) TTTTTTUTTTITTT
B0 400 Y60 aqmiagn a0 a0 b0 4p0 G0 G0 Gl G0 700 760 b0 G0 B0 G0 000 4050 400

Figure 4: LG-Mass spectrum of ligand
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Figure 5: LG-Mass spectrum of Pecomplex

Infrared spectroscopic measurements (3378) cm1, (N-H amineg absorbed at (3291) cm
1,(3085) cmt due to (GH) stretching vibration of
aromatic ring, (2980) cm-! due to (GH) stretching
vibration of aliphatic, (1163, 1086, and 1030) cm

1 due to SQ. When the infrared spectra of the
complexes are compared with thespectrum of the
ligand, the phenol band disappears and the azo
bands wind which denotes the bonding [3031].

The azecligand spectra and metal chelates
complexes with compiled complexes are listed in
Table 3. The infrared spectra of the ligand and its
complexes were measured on KBr pellets in the
region 4000-400 cml. The ligand infrared

spectrum showed bands due to (OH phenol) at

Table 3. The IR spectra bands (cr) of the free ligand and its complexes

Compounds 3 (H20) 3 (NH) o |-H) 3 (C-H) 3(N=N) | 3(SQ) | 3(M-O) | 3(M-N)
aqua aromatic | aliphatic
LH - 3291 3085 2980 1461 1163 - -
1394 1086
1030
[Ni(L)(H 20)Cl] 3435 3282 3074 2982 1414 1089 444 577
1636 1357 1057
[Pd(L)(H20)CI] 3509 3298 3096 2978 1487 1163 | 421 547
1602 1407 1083
[Rh(L)(H20) Ck] 3738 3293 3049 2977 1447 1164 | 435 485
1643 1343 1084
[Pt(L)(H20)Ck] 3740 3298 3018 2984 1458 1165 409 488
1407 1084
1346

Study of Thermogravimetric Analysis for TGA echniquesas well as the determination of the
Compounds exothermic and endothermic given in Table 4 and
Figures 67. The elemental analysis results
confirm the proposed formula, based on Table 4
and Scheme 7. The bonding showed little thermal

243|Page
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stability at 41 °C and complexes with low thermal molecules in Pd complex and Rbomplex whether

stability in the range 64.786 °C for Rh and 72.829 water aqua or hydrate [3234].

°C for Pd which indicates the presence of water

-3.0 ) Mass dhange 594.515 ®C, -07.7733 % [
t
-3.5 r I 2
-4.0 Fo
4.5 -2
-5.0 [ s
-5.5 1 [ &
6.0 L .a
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= weight:13 mg F-16 &h
= -as Heeting rete 110 &'min g
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-12.5 [ -32
~13.0 . -3+
309.5 G110 v
-13.5 [ -3
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Figure 6: DSCand TGA curves of ligand
Fs
-0.5 L Mass change 323.959 °C, -25.2596 %
}
1.0 4 e o
-1.5 A MName:Rh
-2.0 4 Weight:16 mg
25 1 Heating rate :10 ¢fmin -5
¥ Atmosphere:Ar
3.0 1
-3.5 4 [-1o
-4.0 ]
-4.5 ] F-15
-5.0 4 114.8 °C,-13.4 §¥W
5.5 =
M. £
-6.0 ] 20 2L
—
%_ -6.5 ] &
c
= 7.0 Mass change 485,247 °C, -27.2126 % F-25 @
[ 8] =
B -75 ] S
g 8.0 1 &
T 481.8°C,-7.7 pv [-30
-8.5 1 E
-0.0 ] =
a5 4 F-35 o
-10.0
-10.5 4 -40
-11.0 4 Mass change 592.323 °C, -28.54166 %
-11.5 1 _45
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Figure 7: DSC and TGA curves of Rlomplex
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C19H18N606SRhC12 =618.25 C19H16N6055PdC1
B -H,0
found=24.423 -2H,0 E‘;‘llfzdz‘ iif 81
- - [o] - "
cal=25.2596 2Cl (64.786-323.959 °C) co,
-CO, Co
found=26.218
found=26.688 (323.9592-485.247 °C)
. 1=26.249 -C7HsN,S
cal=27.212 CgHoN2S « 7T
C40H,N30,Pd
C1oHsN30,Rh
found s found=32.553 -C19H7N30
ound=29.599 -C1oHgN30 o cal=31.951
cal=28.541 10776773 (489.227-595.383 °C)
found=80.51 80.63
. _ PdO cal= .
found= gg57 RhO* cal= 81 final=" 19.37 final =19.49
final=" 1949 final= 38.49
CigH1sN504S
found=97.773
’ -CygH1=N:=0,S
cal.= 97.069 187115754
C
found=97.773 cal.= 97.069
final=2.227 final=2.931

Scheme7: Tentative decomposition reaction of compounds

The DPPH method for antioxidant activity indicates a greaer DPPH radical scavenging
investigation activity and depending on the Ig values, the
order of oxidation activity are followed as (GA>
HL> [Pt(L)(H-O)CI]> [Ni(L)CI (H:O)]> [Pd(L)(H20)
Cl]> [Rh(L)(H20).CkL]). The table showed that
almost all of the compounds had radida
scavenging activities in the DPPH assay. It was
important to observe that azo complex showed
better antioxidant activity than azo, as indicated in
Table 5. The presence of azo an®H group has
also an effect on the radical scavenging activity of
DPPH, ad the ethylene separator has no effect on
the antioxidant property. Therefore, when the
tested sample was added onto solution, it
neutralizes the free radical by either donating
hydrogen or an electron which neutralizes of the
free radical. Less free radial will be present when
the free radicals were neutralized by a test sample.
The specific antioxidant activity of the compounds
gave the activity of the compounds, in general,

To investigate the antioxidant activity of the
ligands and their metal complexes, Gallic acid was
used as a phenolic reference. To provide a series
of standards, five normal slutions of different
concentrations (0.2, 0.4, 0.6, 0.8, and 1 mmd)lof
10 mmol were prepared. By using a ondter
solution of Gallic acid and ethanol as a diluent, 6
mL of 45 g of DPPH solution was added to 100 uL
of each normal Gallic acid solution After 30
minutes of incubation at room temperature in the
dark, the absorbance of the reaction mixture was
measured by using a UWis spectrophotometer at
517 nm. The following equation was used to
calculate percentage of root scavenger DPPH.
Because oits simplicity and reliability, the DPPH
test is used by the majority of studies to evaluate
the antioxidant activity of their targets. Table 5
presents the results of the radical scavenging
activity of DPPH compounds. A lower I value
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compared with Gallic acid [3235], as listed in

Table 5.
Table 4: DSCand TGA data records for the compounds
TGA records DSC data
Ti, Tt, | Tote % Estimated Assignment | 3 ( Maximum
Compound °C °C | max (calculated) Jlg temperature point
Mass loss Total °C and Type
mass loss
— o o 97.773 97.773  |-CioH1sNsOsS | -14.2 | 89.1- endothermic
Ligand 5 © @ | (97.069) (97.06) -C -6.3 198.9-
g o o -11.0 endothermic
SN o | o 309.5-
endothermic
Calculated:97.069% Final =2.931%; Estimated 97.773%Final =2.227%
~ @ 22.083 80.51 -H20, -ClI -12.2 169.8
g o 5 | (22.444) (80.63) -CQ,-CO 8.6 endothermic
[PA(L) (H20) CI] N 8 i 318.8
o o endothermic
K| ~ | 26218 -CrHsN2S
2 3 S | (26.249)
© N Foe)
o ~ K
& > o 32.553 -C1oH7N3O
S o N | (31.951)
N o] o
~ ) 9
PdO
Calculated:80.63% final =19.49%;Estimated 80.51% final =19.37%
o @ 80.69 -13.4 114.8
4> .
oy g § 24.423 (81.00) -2H,0, 2CH -12.2 endothermic
o 481.8
N % & endothermic
oS 3 26.688 “GoHoNoS
a & N | (27.212) one
s | 8
a1 N N
: 29.599
N w © -
R K g (28.541) CioHsN3O
RhO
Calculated:81%, Final =38.49%;Estimated80.51 %Final =19.49%

Table 5: Antioxidant activity of Azo dye and its complexes

Compounds Mean Standard Coefficient of Correlation ICs0 (M) DPPH
deviation variation % coefficient

Gallic acid 93.5600 2.0846 2.2281 0.9966 -6.0304
HL 55.0525 2.0632 3.7477 0.9962 -0.2722
[PA(L)(H20) CI] 44.2200 11.5169 26.0445 0.9891 0.6310
[Rh(L)(H20)Ck] 32.1200 47841 14.8947 0.8807 1.5950
[Pt(L)(H20)CI] 55.5481 4.1687 7.5048 0.9937 0.1764
[Ni(L)CI (H20)] 51.2000 11.9054 23.2529 0.9965 0.5680

Note: 1Cso: the half-maximal inhibitory concentration

Conclusion ligand 4-((8-hydroxyquinolin -7-yl)-N(4-
methylisoxazol3-yl) benzene sulfonamide by
using Sulfamethoxazole and-hydroxyquinoline

Diazotezation reaction in acidic media was carried
out successfully inpreparing a totally new azo
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which in turn reacts with each of the next metal
salts ;Ni(ll) , Pt(1V), Pd(Il), and Rh(lll) in [IM:1L]
molar ratio. The ligand and its complexes were
identified by using (H and 13C}NMR FT-IR, Uv-
Vis, TGA DSCand mass spectroscopic techniques
these techniques proved the suggested
geometries of complexesbidentate behavior of
ligand, and its bind positions depending on the
modifications occurred in absorption bands (in
FT-IR spectra) of the complexes compared with
those that found in free ligand in addition to the

spectral information obtained from other
employed techniques as detailed in the
manuscript. The estimated values and the

elemental microanalysis results were found to be
in a good agreement with the theoretically
calculated values. According to multinuclear NMR
data, complexation occurs via thegNO moiety.

Funding

This research did rot receive any specific grant
from funding agencies in the publiccommerdal,
or not-for-profit sectors.

Authors' contributions

All authors contributed to data analysisdrafting,
and revising of the paper and agreed to be
responsible far all the aspectsof this work.

Conflict of Interest
There are no conflicts of interest in this study.
ORCID

Adhraa Ghazi Abdulrazzaq
https://www.orcid.org/0000 -0003-2850-8458

References

[1]. Adegoke A, Azeez G.Lawal A, Imran M.

Theoretical Studies of 1 2, 3-Triazole and

IsoxazoleLinked Pyrazole Hybrids as
Antibacterial Agents: AnApproach of Docking and
Density Functional Theory, Advanced Journal of
ChemistrySectionB: Natural Products and Medical
Chemistry 2021, 3:148 [Crossref, [Publisher]

[2]. Sadat Hashami Z, Taheri A, Alikarami M,

Synthesis of a magnetic SBA5-NH;@Dual

Template Imprinted Polymer for solid phase
extraction and determination of Pb and Cd in

vegetables; Box Behnken design.Analytica
Chimica Acta 2022, 1204:339262 [Crossref,
[Google Scholdr, [Publisher]

[3]. Zargar N, Zaman Khan K, Mechanistic
Investigation of Formation of Some
Pharmacological Active BeteéDiketo Compounds
and Related Nitrogen Heterocycles,Advanced
Journal of ChemistnBectionB: Natural Products
and Medical Chemistry 2021, 3:160[Crossref,
[Publisher]

[4]. Bader N., Elmajbry A, Ahmida A, Geath A,
Physicochemical studies of the complexes of
Hippuric acid with Cu (I1), Ni (1), Zn (1), and Pb
(I ions in ethanol-water mixed solvent
system. Progress in Chemical and Biochemical
Research2020, 3:1 [Crossref, [Google Scholdf,
[Publisher]

[5]. MahmoodnezhadD, Taheri A., Development
of a newmethodology for determination of Cd Ni,
and Co at trace levels by mixed ultrasoniassisted
cloud point/solid phase extraction in micro
micellar media :Optimization through response
surface methodology.Journal of Food Composition
and Analysis 2022, 111:104594 [Crossref,
[Google Scholdr, [Publisher]

[6].Aghazadeh M., Tertiary cyclic amides in
Vilsmeier type reaction with indoles. Progress in
Chemical and Biochemical Researck019, 2:34
[Crossref, [Google Scholdr, [Publisher]
[7].Hamzal.S, Mahmmoud W.A, Al-HamdaniA.A,
Ahmed S.D, Allaf A.W. Al ZoubiW., Synthesis
characterization, and bioactivity of several metal
complexes of (4Amino-N-(5-methyl-isaxazo}3-
yl)-benzenesulfonamide). Inorganic Chemistry
Communications 2022, 144:109776 [Crossrei,
[Google Scholdr, [Publisher]

[8] .Al-Daffay R.K.H, Al-Hamdani A.A.S.Synthesis
Characterization, and Thermal Analysis of a New
Acidicazo Ligand's Metal ComplexesBaghdad
Science Journal2022, 121 [Crossref, [Google
Scholar], [Publisher]

[91.EomT., Yoo W., Kim S, Khan A, Biologically
activatable azobenzene polymers targeted at drug
delivery and imaging applications.Biomaterials,
2018, 185:333 [Crossref, [Google Schold,
[Publisher]

[10].Matada M.N. Jathi K, Malingappa P,
Pushpavathi I, Synthesis spectroscopic DFT and

247|Page


https://www.orcid.org/0000-0003-2850-8458
https://doi.org/10.22034/AJCB.2021.265760.1075
http://www.ajchem-b.com/article_128378.html
https://doi.org/10.1016/j.aca.2021.339262
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Z.s.+Hashami%2C+A.+Taheri+and+M.+Alikarami%2C+Synthesis+of+a+magnetic+SBA-15-NH2%40Dual-Template+Imprinted+Polymer+for+solid+phase+extraction+and+determination+of+Pb+and+Cd+in+vegetables%3B+Box+Behnken+design.+Analytica+Chimica+Acta%2C+1204+%282022%29+339262++&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0003267021010886
https://doi.org/10.22034/AJCB.2021.258161.1070
http://www.ajchem-b.com/article_130209.html
https://doi.org/10.33945/SAMI/PCBR.2020.1.1
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Bader%2C+N.%2C+Elmajbry%2C+A.%2C+Al+borki%2C+Z.%2C+Ahmida%2C+A.%2C+Geath%2C+A.+Physico-chemical+studies+of+the+complexes+of+Hippuric+acid+with+Cu%28II%29%2C+Ni%28II%29%2C+Zn%28II%29%2C+and+Pb%28II%29+ions+in+ethanol-water+mixed+solvent+system.+Progress+in+Chemical+and+Biochemical+Research%2C+2020%3B+3%281%29%3A+1-6.+&btnG=
http://www.pcbiochemres.com/article_98937.html
https://doi.org/10.1016/j.jfca.2022.104594
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=D.+Mahmoodnezhad+and+A.+Taheri%2C+Development+of+a+new+methodology+for+determination+of+Cd%2C+Ni%2C+and+Co+at+trace+levels+by+mixed+ultrasonic-assisted+cloud+point%2Fsolid+phase+extraction+in+micro+micellar+media%3A+Optimization+through+response+surface+methodology.+Journal+of+Food+Composition+and+Analysis%2C+111+%282022%29+104594+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0889157522002125
http://dx.doi.org/10.33945/SAMI/PCBR.2019.2.3439
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Aghazadeh%2C+M.+Tertiary+cyclic+amides+in+Vilsmeier+type+reaction+with+indoles.+Progress+in+Chemical+and+Biochemical+Research%2C+2019%3B+2%281%29%3A+34-39.+3439+&btnG=
http://www.pcbiochemres.com/?_action=article&keywords=Tertiary+cyclic+amides+in+Vilsmeier+type+reaction+with+indoles
https://doi.org/10.1016/j.inoche.2022.109776
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Hamza+IS%2C+Mahmmoud+WA%2C+Al-Hamdani+AA%2C+Ahmed+SD%2C+Allaf+AW%2C+Al+Zoubi+W.+Synthesis%2C+characterization%2C+and+bioactivity+of+several+metal+complexes+of+%284-Amino-N-%285-methyl-isaxazol-3-yl%29-benzenesulfonamide%29.+Inorganic+Chemistry+Communications.+2022+Aug+6%3A109776&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1387700322005846
https://doi.org/10.21123/bsj.2022.6709
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Daffay+RK%2C+Al-Hamdani+AA.+Synthesis%2C+Characterization%2C+and+Thermal+Analysis+of+a+New+Acidicazo+Ligand%27s+Metal+Complexes.+Baghdad+Science+Journal.+2022%3A0121-.+&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Daffay+RK%2C+Al-Hamdani+AA.+Synthesis%2C+Characterization%2C+and+Thermal+Analysis+of+a+New+Acidicazo+Ligand%27s+Metal+Complexes.+Baghdad+Science+Journal.+2022%3A0121-.+&btnG=
https://bsj.uobaghdad.edu.iq/index.php/BSJ/article/view/6709
https://doi.org/10.1016/j.biomaterials.2018.09.020
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Eom+T%2C+Yoo+W%2C+Kim+S%2C+Khan+A.+Biologically+activatable+azobenzene+polymers+targeted+at+drug+delivery+and+imaging+applications.+Biomaterials.+2018+Dec+1%3B185%3A333-47.+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0142961218306574

Abdulrazzag A. Get al./ J. MedChem. Sci. 2@ 6(2) 236-249

electrochemical studies of heterocyclic azo dyes 1231:129669

derived from 1-{[(E) -benzylideneamino](phenyl)

methyl}  naphthalen-2-ol.  Chemical Data
Collections 2020, 25:100314 [Crossref, [Google
Scholaf, [Publisher]

[11]. Al ZoubiW., ! T Z ( A 1AMASIK&seemM,,

Synthesis and antioxidant activities of Schiff bases Organometallic

and their complexes: a review. Applied
Organometallic ~ Chemistry 2016, 30:810
[Crossref, [Google Scholdr, [Publisher]

[12]. Obaid S.M, Jarad A.J, Al-Hamdani A.A.S.
November. Synthesis characterization and
biological activity of mixed ligand metal salts
complexes with various ligands. InJournal of
Physics: Conferencé&eries 2020, 1660:12028
[Google Scholdr, [Publisher]

[13]. Al-Hamdani A.A.S. Balkhi A.M, Falah A,
ShakerS.A,Synthesis and investigation of thermal
properties of vanadyl complexes with aze
containing Schiffbase dyes. Journal of Saudi
Chemical Society016,20:487 [Crossref, [Google
Scholaf, [Publisher]

[14]. Al-Hamdani A.A.S. Hasan Z.AA.H.
Spectroscopic stulies and thermal analysis of new

azo dyes ligands and their complexes with some quantities of

[Crossrel, [Google Scholdr,

[Publisher]

[18]. Al ZoubiW. ! 1 Z ( A ASSIAEMed S.D,
Ko Y.G, ! T Ax  AUbaZe3 SnthesigE
characterization,  biological activity  and

theoretical studies of its complexes. Applied
Chemistry 2018, 32:3895

[Crossref, [Google Scholdr, [Publisher]

[19]. Al Zoubi W, ! 1 Z ( AT AMS. Buraid

Ko Y.G. Synthesis characterization, and

antioxidant activities of imine compounds.Journal
of Physical Organic Chemistry2019, 32:3916

[Crossref, [Google Scholdr, [Publisher]

[20]. Refat M.S, Altalhi T., Bakare S.B, Al-Hazmi

G.H,Alam K., New Cr (lll), Mn (Il) , Fe (lll), Co (II),

Ni (1), Zn (II), Cd (II), and Hg (II) gibberellate
complexes :synthesis, structure, and inhibitory

activity against COVIBL9 protease. Russian
Journal of General Chemistry2021, 91:890

[Crossref, [Google Scholdr, [Publisher]

[21]. SrinivasJ,Kumar A.K, ThangaduraiT.D, Rao
V.S, YooY.J.LeeY.l, Non-extractive simultaneous
spectrophotometric  determination of trace
palladium (lI) and tungsten

transition of metal ions. Baghdad Science Journal (VI). Analytical letters 2011, 44:815 [Crossrei,

2016, 13 :511 [Crossrel, [Google Schold,
[Publisher]
[15]. Saeed A.M, AlNeyadi S.S. Abdou .M,

Anticancer activity of novel Schiff bases and azo sulfanilamide:

dyes derived from 3amino-4-hydroxy-2H-pyrano
[3, 2-c] quinoline-2, 5 (6H)-dione. Heterocyclic
Communications2020, 26:192 [Crossref, [Google
Scholaf, [Publisher]

[16]. AFHamdani A.A.S. BALKHI A, Falah A,
ShakerS.A, New azoSchiff base derived with Ni
(I, Co (1D, Cu (I, Pd (1) and Pt (1) complexes
:preparation, spectroscopic investigation
structural studies and biological activity. Journal
of the Chilean Chemical Societ®015, 60 :2774
[Crossrei, [Google Scholdr, [Publisher]

[17]. Kareem M.J, Al-Hamdani A.A.S.Ko Y.G, Al
Zoubi W. Mohammed S.G. Synthesis
characterization, and determination antioxidant
activities for new Schiff base complexes derived
from 2-(1H-indol-3-yl)-ethylamine and metal ion
complexes.Journal ofmolecular Structure 2021,

[Google Scholdr, [Publisher]

[22]. Al-Atbi H.S, Al-Salami B.K, Al-Assadi 1.J,

September. New azeazomethine derivative of
Synthesis  Characterization,

Spectroscopi¢ Antimicrobial and Antioxidant

activity study. In Journal of PhysicsConference
Series 2016, 1294:52033 [Google Scholg,

[Publisher]

[23]. Mohammed H, Synthesis Identification, and

Biological Study for Some Complexes of Azo Dye
Having Theophylline.The Scientific World Journal
2021, 2021 [Crossrel, [Goode Scholat,

[Publisher]

[24]. Al Zoubi W., Al-Hamdani A.A.S.SunghunB.,,

Ko Y.G, A review on TiO2based composites for
superior photocatalytic activity. Reviews in
Inorganic Chemistry 2021, 41:213 [Crossrei,

[Google Scholdr, [Publisher]

[25]. Hashem H.E.Nath A, Kumer A, Synthesis

molecular docking molecular dynamic, quantum

calculation, and antibacterial activity of new Schiff
basemetal complexes. Journal of Molecular

248|Page


https://doi.org/10.1016/j.cdc.2019.100314
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Matada+MN%2C+Jathi+K%2C+Malingappa+P%2C+Pushpavathi+I.+Synthesis%2C+spectroscopic%2C+DFT+and+electrochemical+studies+of+heterocyclic+azo+dyes+derived+from+1-%7B%5B%28E%29-benzylideneamino%5D%28phenyl%29+methyl%7D+naphthalen-2-ol.+Chemical+Data+Collections.+2020+Feb+1%3B25%3A100314.+&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Matada+MN%2C+Jathi+K%2C+Malingappa+P%2C+Pushpavathi+I.+Synthesis%2C+spectroscopic%2C+DFT+and+electrochemical+studies+of+heterocyclic+azo+dyes+derived+from+1-%7B%5B%28E%29-benzylideneamino%5D%28phenyl%29+methyl%7D+naphthalen-2-ol.+Chemical+Data+Collections.+2020+Feb+1%3B25%3A100314.+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2405830019303830
https://doi.org/10.1002/aoc.3506
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al+Zoubi+W%2C+Al-Hamdani+AAS%2C+Mosab+K.+Synthesis+and+antioxidant+activities+of+Schiff+bases+and+their+complexes%3A+a+review.+Appl.+Organomet.+Chem.+2016%3B+30%3A+810%E2%80%93817.+DOI%3A++Dio.10.1002%2Faoc.3506&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/aoc.3506
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Obaid+SM%2C+Amer+JJ%2C+Al-Hamdani+AAS.+Synthesis%2C+Characterization+and+Biological+Activity+of+Mixed+Ligand+Metal+Salts+Complexes+with+Various+Ligands.+J+Phys+Conf.+Ser.+2020%3B+1660+%28012028%29%3A+1-14&btnG=
https://iopscience.iop.org/article/10.1088/1742-6596/1660/1/012028/meta
https://doi.org/10.1016/j.jscs.2012.08.001
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Hamdani+AAS%2C+Abdel+MB%2C+Falah+A%2C+Shayma+AS.+Synthesis+and+investigation+of+thermal+properties+of+vanadyl+complexes+with+azo-containing.+J.+Saudi+Chem.+Soc.2016%3B+20%285%29%3A+487-501.+&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Hamdani+AAS%2C+Abdel+MB%2C+Falah+A%2C+Shayma+AS.+Synthesis+and+investigation+of+thermal+properties+of+vanadyl+complexes+with+azo-containing.+J.+Saudi+Chem.+Soc.2016%3B+20%285%29%3A+487-501.+&btnG=
https://www.sciencedirect.com/science/article/pii/S1319610312000944
http://dx.doi.org/10.21123/bsj.2016.13.3.0511
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Hamdani+AAS%2C+Zainab+AAH.+Spectroscopic+Studies+and+Thermal+Analysis+of+New+Azo+Dyes+Ligands+and+their+Complexes+with+some+Transition+of+Metal+Ions.+Baghdad+Sci.+J.+2016%3B+13%283%29%3A511-523.+&btnG=
https://www.iasj.net/iasj/article/113871
https://doi.org/10.1515/hc-2020-0116
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Abdeltawab+MS%2C+Shaikha+SA%2C+Ibrahim+MA.+Anticancer+activity+of+novel+Schiff+bases+and+azo+dyes+derived+from+3-amino-4-hydroxy-2H-pyrano%5B3%2C2-c%5Dquinoline-2%2C5%286H%29-dione.++Heterocycl.+Commun.+2020%3B+26%3A+192%E2%80%93205+&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Abdeltawab+MS%2C+Shaikha+SA%2C+Ibrahim+MA.+Anticancer+activity+of+novel+Schiff+bases+and+azo+dyes+derived+from+3-amino-4-hydroxy-2H-pyrano%5B3%2C2-c%5Dquinoline-2%2C5%286H%29-dione.++Heterocycl.+Commun.+2020%3B+26%3A+192%E2%80%93205+&btnG=
https://www.degruyter.com/document/doi/10.1515/hc-2020-0116/html
http://dx.doi.org/10.4067/S0717-97072015000100003
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Hamdani+AAS%2C+Abdel+MB%2C+Ahmad+F%2C+Shayma+AS.+New+azo-Schiff+Base+derived+with+Ni%28II%29%2C+Co%28II%29%2C+Cu%28II%29%2C+Pd%28II%29+and+Pt%28II%29+complexes%3A+preparation%2C+spectroscopic+investigation%2C+structural+studies+and+biological+activity.+J+Chil.+Chem.+Soc.+2015%3B+60%281%29%3A+2774-2785&btnG=
https://www.scielo.cl/scielo.php?pid=S0717-97072015000100003&script=sci_arttext&tlng=en
https://doi.org/10.1016/j.molstruc.2020.129669
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Kareem+MJ%2C+Al-Hamdani+AAS%2C+Ko+YG%2C+Al+Zoubi+W%2C+Mohammed+SG.++Synthesis%2C+characterization%2C+and+determination+antioxidant+activities+for+new+Schiff+base+complexes+derived+from+2-%281H-indol-3-yl%29-ethylamine+and+metal+ion+complexes&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022286020319827
https://doi.org/10.1002/aoc.3895
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al+Zoubi+W%2C+Al%E2%80%90Hamdani+AAS%2C+Susan+DA%2C+Young+GK.+A+new+azo-Schiff+base%3A+Synthesis%2C+characterization%2C+biological+activity+and+theoretical+studies+of+its+complexes.+Appl.+Organomet.+Chem.+2018%3B32%281%29%3Ae3895.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/aoc.3895
https://doi.org/10.1002/poc.3916
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al+Zoubi+W%2C+Al%E2%80%90Hamdani+AAS%2C+Susan+DA%2C+Hassan+MB%2C+Al%E2%80%90Luhaibi+RSA%2C+Dib+A%2C+Young+GK.+Synthesis%2C+characterization%2C+and+antioxidant+activities+of+imine+compounds.+J.+Phys+Org+Chem.+2019%3B32%283%29%3Ae3916.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/poc.3916
https://doi.org/10.1134/S1070363221050194
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Moamen+SR%2C+AltalhiT.%2C+Safyah+BB%2C+Ghaferah+HA+and+Kehkashan+A.+New+Cr%28III%29%2C+Mn%28II%29%2C+Fe%28III%29%2C+Co%28II%29%2C+Ni%28II%29%2C+Zn%28II%29%2C+Cd%28II%29%2Cand+Hg%28II%29+Gibberellate+Complexes%3A+Synthesis%2C+Structure%2Cand+Inhibitory+Activity+Against+COVID-19+Protease.+Russ+JGen+Chem.+2021%3B+91%285%29%3A+890%E2%80%93896&btnG=
https://link.springer.com/article/10.1134/S1070363221050194
https://doi.org/10.1080/00032711003790056
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Srinivas+J%2C+Kumar+AK%2C+Thangadurai+TD%2C+Rao+VS%2C+Yoo+YJ%2C+Lee+YI.+Non-extractive+simultaneous+spectrophotometric+determination+of+trace+quantities+of+palladium+%28II%29+and+tungsten+%28VI%29.+Analytical+letters.+2011+Mar+15%3B44%285%29%3A815-23.+&btnG=
https://www.tandfonline.com/doi/abs/10.1080/00032711003790056
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Atbi%2C+H.+S.%2C+Al-Salami%2C+B.+K.%2C+%26+Al-Assadi%2C+I.+J.+%282019%2C+September%29.+New+azo-azomethine+derivative+of+sulfanilamide%3A+Synthesis%2C+Characterization%2C+Spectroscopic%2C+Antimicrobial+and+Antioxidant+activity+study.+In+Journal+of+Physics%3A+Conference+Series+%28Vol.+1294%2C+No.+5%2C+p.+052033%29.+IOP+Publishing.%E2%80%8F+DOI%3A++doi%3A10.1088%2F1742-6596%2F1294%2F5%2F052033&btnG=
https://iopscience.iop.org/article/10.1088/1742-6596/1294/5/052033/meta
https://doi.org/10.1155/2021/9943763
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Hasan+M.+Synthesis%2C+Identification%2C+and+Biological+Study+for+Some+Complexes+of+Azo+Dye+Having+Theophylline.+Sci.+World+J.+2021%3B+2021%28Article+ID+9943763%29%3A1-9.+&btnG=
https://www.hindawi.com/journals/tswj/2021/9943763/
https://doi.org/10.1515/revic-2020-0025
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al+Zoubi+W%2C+Al-Hamdani+AAS%2C+SunghunB+.A+review+on+TiO2+based+composites+for+superiorphotocatalytic+activity.Rev+Inorg+Chem.2021%3B41%284%29%3A213-222.+&btnG=
https://www.degruyter.com/document/doi/10.1515/revic-2020-0025/html

Abdulrazzag A. Get al./ J. MedChem. Sci. 2@ 6(2) 236-249

Structure, 2022, 1250:131915 [Crossref, [Google [31].SerbestK., Dural T.,Emirik M., ZenginA., Faiz,
Scholai, [Publisher] O, Heteroligand bivalent transition metal
[26]. Blumich B, Blumich P, Pauly. EssentiaNMR. complexes with an azeoxime ligand and 1 10-
Springer International Publishing, 2019 [Google phenanthroline :Synthesis spectroscopy, thermal
Scholaf, [BooK] analysis DFT calculations and SOInimetic
[27].Suleman V.T.! 1 Z ( AT A AAlned S8D. &étidties. Journal of Molecular Structure2021,
JirjeesV.Y,KhanM.E, Dib A, Al ZoubiW.,KoY.G, 1229:129579 [Crossrel, [Google Schold,
Phosphorus Schiff base ligand and its complexes [Publisher]

Experimental and theoretical [32]. Al-Hamdani A.A.S. Hamoodah R.G.
investigations. Applied Organometallic Chemistry Transition metal complexes with tridentate
2020 34:5546 |[Crossrel, [Google Scholdr ligand: preparation, spectroscopic
[Publisher] characterization, thermal analysis and structural

[28]. KareemM.J,! 1 Z ( A iABASIJiBeesV.Y, studies. Baghdad Science Journa?016, 13:770
Khan M.E, Allaf AW, Al Zoubi W., Preparation, [Crossref,[Google Scholdr [Publisher]
spectroscopic study of Schiff base derived from [33]. Al Zoubi W., Mohamed S.G. Al-Hamdani
dopamine and metal Ni (II) Pd (Il), and Pt (IV) A.A.S.Maherdradhany A.P, Ko, Y.G, Acyclic and
complexes and activity determination as cyclic imines and their metal complexesrecent
antioxidants. Journal of Physical Organic progress in biomaterials and corrosion
Chemistry 2021, 34:4156 [Crossref, [Google applications. RSC advances 2018, 8:23294
Scholai, [Publisher] [Crossref, [Google Scholdr, [Publisher]

[29]. Shaalan N.D, Abdulwahhab S, Synthesis [34]. Mohamed Wannas\.,! 1 Z ( A IABASIAE
Characterization and Biological activity Study of Zoubi W., Spectroscopic characterization fomew
31T A . Ax - AOAT #11 Dl AgEobplexek itk 2 ¢ 3l ZfEzE6 DO E LAIOAWAT T E,
$ AOEOAA -valin)i with j2-Amino-5-2- ¢ ZAEUI EAAT AQ AEO j AUAT zZpzU
Hydroxy-Phenyl)-1, 3, 4-Thiadiazole]. Egyptian acid. Journal of Physical Organic Chemist020,
Journal of Chmmistry, 2021, 64:4059 [Crossrel, 33:4099.[Crossref,[Google Scholgr, [Publisher]
[Google Scholdr, [Publisher] [35]. drjees V.Y, SulemanV.T, Al-hamdani, A.A.S.
[30].Jdrjees V.Y,! 1 Z ( AT A AWannds 8..M8 Aldned S.D, Determination of Chemicals and its
A. R F, Dib A, Al Zoubi, W., Spectroscopic Isotopic Composition in Tigris River, IracAsian
characterization for new model from Schiff base Journal of Chemistry 2019, 31:2430 [Google
and its complexes.Journal of Physical Organic Scholai

Chemistry 2021, 34:4169 [Crossref, [Google

Scholaf, [Publisher]

HOW TO CITE THIS ARTICLE

Adhraa GhaziAbdulrazzaqg AbbasAli Salih AtHamdani, Some Metal lons Complexes With Azo{48-hydroxyquinolin -7-
yl)-N(4-methylisoxazol3-yl)benzenesulfonamide] Synthesis, Characteration, Thermal Study and Antioxidant Activity J.
Med. Chem. ScR023, 6(2) 236-249

https://doi.org/10.26655/JMCHEMSCI.20232.7

URL:http://www.jmchemsci.com/article_155386.html

249|Page


https://doi.org/10.1016/j.molstruc.2021.131915
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Hashem%2C+H.+E.%2C+Nath%2C+A.%2C+%26+Kumer%2C+A.+%282022%29.+Synthesis%2C+molecular+docking%2C+molecular+dynamic%2C+quantum+calculation%2C+and+antibacterial+activity+of+new+Schiff+base-metal+complexes.+Journal+of+Molecular+Structure%2C+1250%2C+131915&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Hashem%2C+H.+E.%2C+Nath%2C+A.%2C+%26+Kumer%2C+A.+%282022%29.+Synthesis%2C+molecular+docking%2C+molecular+dynamic%2C+quantum+calculation%2C+and+antibacterial+activity+of+new+Schiff+base-metal+complexes.+Journal+of+Molecular+Structure%2C+1250%2C+131915&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022286021020378
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Bl%C3%BCmich+B%2C+Bl%C3%BCmich+P%2C+Pauly.+Essential+NMR.+Springer+International+Publishing%3B+2019.+&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Bl%C3%BCmich+B%2C+Bl%C3%BCmich+P%2C+Pauly.+Essential+NMR.+Springer+International+Publishing%3B+2019.+&btnG=
https://link.springer.com/book/10.1007/978-3-030-10704-8
https://doi.org/10.1002/aoc.5546
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Suleman+VT%2C+Al%E2%80%90Hamdani+AA%2C+Ahmed+SD%2C+Jirjees+VY%2C+Khan+ME%2C+Dib+A%2C+Al+Zoubi+W%2C+Ko+YG.+Phosphorus+Schiff+base+ligand+and+its+complexes%3A+Experimental+and+theoretical+investigations.+Applied+Organometallic+Chemistry.+2020+Apr%3B34%284%29%3Ae5546.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/aoc.5546
https://doi.org/10.1002/poc.4156
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Kareem+MJ%2C+Al%E2%80%90Hamdani+AA%2C+Jirjees+VY%2C+Khan+ME%2C+Allaf+AW%2C+Al+Zoubi+W.+Preparation%2C+spectroscopic+study+of+Schiff+base+derived+from+dopamine+and+metal+Ni+%28II%29%2C+Pd+%28II%29%2C+and+Pt+%28IV%29+complexes%2C+and+activity+determination+as+antioxidants.+Journal+of+Physical+Organic+Chemistry.+2021+Mar%3B34%283%29%3Ae4156.+&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Kareem+MJ%2C+Al%E2%80%90Hamdani+AA%2C+Jirjees+VY%2C+Khan+ME%2C+Allaf+AW%2C+Al+Zoubi+W.+Preparation%2C+spectroscopic+study+of+Schiff+base+derived+from+dopamine+and+metal+Ni+%28II%29%2C+Pd+%28II%29%2C+and+Pt+%28IV%29+complexes%2C+and+activity+determination+as+antioxidants.+Journal+of+Physical+Organic+Chemistry.+2021+Mar%3B34%283%29%3Ae4156.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/poc.4156
https://doi.org/10.21608/ejchem.2021.66235.3432
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Shaalan%2C+N.+D.%2C+%26+Abdulwahhab%2C+S.+%282021%29.+Synthesis%2C+Characterization+and+Biological+activity+Study+of+Some+New+Metal+Complexes+With+Schiff%E2%80%99s+Bases+Derived+from+%5B%CE%9F-Vanillin%5D+With+%5B2-Amino-5-%282-Hydroxy-Phenyl%29-1%2C+3%2C+4-Thiadiazole%5D.+Egyptian+Journal+of+Chemistry%2C+64%288%29%2C+4059-4067.%E2%80%8F&btnG=
https://journals.ekb.eg/article_162045.html
https://doi.org/10.1002/poc.4169
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Jirjees+VY%2C+Al%E2%80%90Hamdani+AAS%2C+Wannas+NM%2C+Farqad+AR%2C+Adnan+D%2C+Al-Zoubi+W.+Spectroscopic+characterization+for+new+model+from+Schiff+base+and+its+complexes.+J.+Phys.+Org.+Chem.+2021+April%2C+34%284%29+e4169.&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Jirjees+VY%2C+Al%E2%80%90Hamdani+AAS%2C+Wannas+NM%2C+Farqad+AR%2C+Adnan+D%2C+Al-Zoubi+W.+Spectroscopic+characterization+for+new+model+from+Schiff+base+and+its+complexes.+J.+Phys.+Org.+Chem.+2021+April%2C+34%284%29+e4169.&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/poc.4169
https://doi.org/10.1016/j.molstruc.2020.129579
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Serbest+K%2C+Dural+T%2C+Emirik+M%2C+Zengin+A%2C+Faiz+%C3%96.+Heteroligand+bivalent+transition+metal+complexes+with+an+azo-oxime+ligand+and+1%2C+10-phenanthroline%3A+Synthesis%2C+spectroscopy%2C+thermal+analysis%2C+DFT+calculations+and+SOD-mimetic+activities.+Journal+of+Molecular+Structure.+2021+Apr+5%3B1229%3A129579&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022286020318937
http://dx.doi.org/10.21123/bsj.2016.13.4.0770
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al-Hamdani+AAS%2C+Hamoodah+RG.+Transition+metal+complexes+with+tridentate+ligand%3A+preparation%2C+spectroscopic+characterization%2C+thermal+analysis+and+structural+studies.+Baghdad+Sci.+J.+2016%3B13%284%29%3A+770-781+&btnG=
https://www.iasj.net/iasj/article/117590
https://doi.org/10.1039/C8RA01890A
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Al+Zoubi+W%2C+Mohamed+SG%2C+Al-Hamdani+AAS%2C+Mahendradhany+AP%2C+Yang+GK.+Acyclic+and+cyclic+imines+and+their+metal+complexes%3A+recent+progress+in+biomaterials+and+corrosion+applications.+RSC+Adv.+2018%3B+8%2841%29%3A+23294-23318.+&btnG=
https://pubs.rsc.org/en/content/articlehtml/2018/ra/c8ra01890a
https://doi.org/10.1002/poc.4099
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Mohamed+Wannas+N%2C+Al%E2%80%90Hamdani+AA%2C+Al+Zoubi+W.+Spectroscopic+characterization+for+new+complexes+with+2%2C+2%E2%80%B2%E2%80%90%285%2C+5%E2%80%90dimethylcyclohexane%E2%80%901%2C+3%E2%80%90diylidene%29+bis+%28azan%E2%80%901%E2%80%90yl%E2%80%901%E2%80%90ylidene%29+dibenzoic+acid.+Journal+of+Physical+Organic+Chemistry.+2020+Nov%3B33%2811%29%3Ae4099&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/poc.4099
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=JIRJEES%2C+V.+Y.%2C+SULEMAN%2C+V.+T.%2C+AL-HAMDANI%2C+A.+A.+S.%2C+%26+AHMED%2C+S.+D.+%282019%29.+AJ+Csian+OURNALOF+HEMISTRY+AJ+Csian+OURNALOF+HEMISTRY.+Asian+Journal+of+Chemistry%2C+31%2811%29%2C+2430-2438.%E2%80%8F&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=JIRJEES%2C+V.+Y.%2C+SULEMAN%2C+V.+T.%2C+AL-HAMDANI%2C+A.+A.+S.%2C+%26+AHMED%2C+S.+D.+%282019%29.+AJ+Csian+OURNALOF+HEMISTRY+AJ+Csian+OURNALOF+HEMISTRY.+Asian+Journal+of+Chemistry%2C+31%2811%29%2C+2430-2438.%E2%80%8F&btnG=
http://www.jmchemsci.com/article_155386.html

