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Abstract:

Diazotization reaction between quinolin-2-ol and (2-chloro-1-(4-(N-(5-methylisoxazol-3-
yl)sulfamoyl)phenyl)-214-diazyn-1-ium was carried out resulting in ligand-HL, this in turn reacted with the
next metal ions (Ni?*, Pt*, Pd?*, and Mn?*) forming stable complexes with unique geometries such as
(tetrahedral for both Ni?* and Mn?*, octahedral for Pt** and square planer for Pd?* ). The creation of such
complexes was detected by employing spectroscopic means involving ultraviolet-visible which proved the
obtained geometries, fourier transfer proved the formation of azo group and the coordination with metal ion
through it. Pyrolysis (TGA & DSC) studies proved the coordination of water residues with metal ions inside
the coordination sphere as well as chlorine atoms. Moreover, element micro-analysis and AAS that gave
corresponding outcome with theoretically counting outcome. (*H &*C-NMR) and magnetic quantifications
can also indicate the formation of ligand-HL and occurrence of coordination. Antioxidant activities of these
compounds were evaluated against (DPPH) radical and were compared to the standard natural antioxidant,

ascorbic acid. The findings showed that these compounds exhibit excellent radical scavenging activities

Keywords: Antioxidant, Azo dye, Mass spectroscopy, Sulfamethoxazole, Thermal analysis.

Introduction:

Azo dyes derived from aromatic amines and
their mineral complexes are characterized by
applicability in multi usages. Furthermore, such
compounds have special interest in many
researches, this contributes to their applications as
textile dyes, pharmaceutical materials and
indicators. ' Azo-dyes have biological activities
such as antibacterial, antifungal, anti-HIV and
antitumor, so they have immense importance in
medicinal chemistry. 2 Furthermore, they have
important roles in food and analytical chemistry.®
Among these compounds, heterocyclic azo-dyes
and their metal complexes can be involved in
biological reactions like nitrogen fixation and RNA
inhibition, in cosmetics as well as in non-linear
optics protein synthesis. *® Sulfa compounds are
well known as useful antibiotics in the assorted
microbial contagion treatment 5® Nevertheless, the
high applications of these compounds stimulate

allergic side effects to many body organs ® ° as
well as lymphadenopathy, hepatotoxicity, and
haematological disorders . In order to beat such
guandaries and to make efficient drugs, new
functionalized sulfonamide derivatives and their
transition metal complexes 25 were employed in
clinical trials. Metal sulfonamide complexes were
more effective than the drugs from which they
come. Also, the azo dyes have been testified to
display diversity in bio-vitality, involving anti-
inflammatory, antibacterial, and antiviral ¥
activities. Sulfamethoxazole (SMX), a sulfonamide
drug has a structural analoque of p-aminobenzoic
acid that inhibits the synthesis of intermediary di
hydro folic acid from its precursors. It is a
bacteriostatic  antibiotic, used in synergistic
combination therapy with Trimethoprim for the
treatment of urinary tract infections, respiratory
tract pathogens, skin pathogens, certain enteric

2207


https://dx.doi.org/10.21123/bsj.2023.ID
mailto:azraa.ghazi1105a@csw.uobaghdad.edu.iq
mailto:abbasas_chem@csw.uobaghdad.edu.iq
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-4276-4864
https://orcid.org/0000-0002-2506-986X

Open Access
Published Online First: April, 2023

Baghdad Science Journal
2023, 20(6): 2207-2223

P-1SSN: 2078-8665
E-ISSN: 2411-7986

pathogens; and as a substitute to amoxicillin-based
antibiotics in treating sinusitis and prophylaxis of
pneumonia in patients living with AIDS. The
clinical importance of sulfamethoxazole and
trimethoprim-sulfamethoxazole combination has
slowly declined in the most recent decades, largely
as a result of the development and rapid spread of
resistance to these agents among all major bacterial
pathogens'®. Moreover, for this reason, we aimed to
prepare a new class of sulfamethaxazole-based
drugs, by making a chemical combination with 2-
hydroxy quinolone (quinolin-2-ol). Then investigate
the formation of such combination using
spectroscopic methods, then allowing this azo-
ligand to react with a series of metal salts including
(Pt*, Pd?+, Ni?* and Mn?"), then investigating the
formation of the complexes using the same methods
that used with ligand.

Chemicals and Method:
1. Materials and Instrumentation

Materials have been obtained from the
trading suppliers, (SigmaAldrich, Merck, and
others). The eurovectormodel EA/3000, singleVV30,
has been employed to achieve (C-H-N-Sand0).
Mineral-ions have determined as M-O employing a
gravimitrec-approaches. Molar conductivity has
been estimated employing Conduct meter W-T-W,
25-°C. 1x10° M. D/M/S/0 has been employed as
solvent. Mas.s-spectra for substances have been
collected using mas.s spectrometry (MS) Q-P-50-A-
D-1 Analysis Shimadzu QP(E170Ev) -2010-Pluss
spectrometer. The spectra were analyzed using a
Shimadzu UV-1800 UV-visible spectrophotometer.
The photonuclear magnetic resonance (*H&C-
NMR) spectra for ligand in DMSO-ds were
recorded using a Brucker 400 MHz. The IR
Prestige-21 was used to investigate the Fourier
transform infrared (FTIR) spectra (ranges between
4000-600 cm™).
2. Synthesis of Azo Dye Ligand

The ligand in Scheme 1 was synthesized
according to the suggested method at which an

amount of (205 g, 0.005 mol) ' from
Sulfamethoxazole (3-amino-N-(5-methylisoxazol-3-
yl)benzenesulfonamide) is dissolved in a mixture
consisting of 4 mL of 37% HCI and 35 mL distilled
water DW. Then this mixture is allowed to be
cooled in a temperature starts at 0°C up to 5°C
followed by discontinuously addition of (0.375 g,
0.005 mol) NaNO. solution which in turn is
dissolved in 30 mL DW, with continuous stirring
and under controlling the range of temperature,
which must be kept around 5°C for 30 minutes.
After 15 minutes, diazotization-coupling operation
occurs resulting in diazonium salt, which in turn
added through filtered funnel containing cube of ice
of DW onto 0.726 g, 0.005 mol solution of 2-
hydroxy quinolin (quinolin-2-ol) dissolved in 50ml
of absolute EtOH and 15 ml of 10% NaOH solution
with cooling and continuous stirring. We can clearly
observe the creation of reddish-brown precipitate
scheme 1, this precipitate is left for one hour under
5 °C, then filtered and washed several periods with
distilled water. Finally, recrystallization process by
absolute ethanol is carried out, followed by drying
in oven at 50 °C. yielding in 68% product having
(133-135) °C m. p.

3. General Approach for Metal Complexes
Synthesis

A specific amount of azo-ligand, which
dissolved in absolute ethanol, is added

discontinuously with continuous stirring onto a
specific amount for each of the next metal salts:
(Pt*, Pd?*, Ni?* and Mn?") solutions. The resultant
mixture is heated and refluxed for one hour up to 80
oC, followed by cooling at room temperature. After
24 hours, a completely precipitation occurs, scheme
1. Then, solution containing- precipitate is filtered,
washed several times with distilled water and
washed with little amount of cold ethanol. Finally,
recrystallization process using absolute ethanol is
carried out for the synthesized complexes. The
molar ratio of the synthesized complexes has been
found to be 1:1 M: L.
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Scheme 1. azo-ligand and its complexes synthesis

Result and Discussion:
1. Physical and Chemical Properties

Reactions of metal salts with ligand gave
the synthetic complexes (Scheme 1). The results of

elemental analysis demonstrates 1:1 M:L
stoichiometry for all complexes. The elemental
analysis results were compatible with theoretical
calculated results as denoted in Table 1.

Table 1. Some physical properties element micro analysis studies of ligand and complexes

Compound m-p_°C Color Eleme. Micro-ana. percentage estm. (calc.)

M_wt C H. N. O. S M. Cl.
C19H15N504S 130-133 Pale 55.50 3.62 17.10 15.55 7.39 -- --
409.42 brown  (54.41) (3.18) (18.70) (15.26) (8.40)

C19H16NsNiOsSCI 264 d Pale 44.33 3.39 14.41 14.83 5.61 12.07 5.98
520.57 brown  (43.84) (3.10) (13.45) (15.37) (6.16) (11.27) (6.81)
C19H16NsPdOsSCI 214 d Dark 41.14 1.93 13.30 13.39 5.98 17.79 7.07
568.30 brown  (40.16) (2.84) (12.32) (14.08) (5.64) (18.73) (6.24)
C19H16CIMNNsOsS 2344d Brown  44.15 3.04 13.60 15.40 6.26 10.70 6.93
516.82 (43.38) (2.65) (14.68) (14.40) (7.27) (11.20) (6.95)
C19H16NsPtOsSCl3 220d Dark 12.76 1.96 10.66 11.73 3.77 27.72 1551
727.86 brown  (13.35) (2.22) (9.62)  (10.99) (4.41) (26.80) (14.61)
d= decompose

2. Magnetic Nuclear Resonance Spectrum of  demonstrates several chemical shifts, those as

Ligand (*H-NMR & BC-NMR)

Magnetic nuclear resonance spectrum of the
new azo ligand was studied using dimethyl
sulfoxide DMSO-ds as solvent and TMS as standard
reference. Fig. 1 demonstrates the chemical shifts of
these spectra. H-NMR spectrum of the ligand

follows: singlet signals: 1H of Ar-OH group, 1H of
N-H amino group, 2H of both (aromatic C-H which
nearby to CHs and 3-quinoline of C-H group which
nearby to OH), and 3H of CHs group these signals
were observed at : 1.08 ppm, 10.51 ppm, (6.72-
6.79) ppm and 2.60 ppm respectively. We also
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observed only one multiplet signal at (7.68-7.95)
ppm attributed to 8H of Ar-H in addition to solvents
signal (DMSO) which observed at (2.41-2.51) ppm.
13C-NMR spectrum in Fig. 1 demonstrates the next
signals : (100.622 MHz, DMSO-d6): d 48.06 (C1),

167.70 (C13), 144.31 (C7), 121.95 (C18), 148.76
(C19), 125.18 (C15), 130.31 (C17), 134.31 (C9),
141.97 (C8), 115.39 (C16), 167.70 (C13), 151.10
(C11), 153.24 (C5), 195.60 (C12), 131.97 (C14),
162.15 (C4), 157.17 (C10), 179.82 (C2) 1819
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Figure 1. 'H &®C-NMR spectra of ligand (HL)

3. UV-Vis Studies of the Ligand (HL) and Its
Complexes:

Figure 2 and Table 2 illustrate the
electronic transitions of the ligand at ultra violet
region in the range 296 nm, 33783 cm™ and 328
nm, 30487 cm™ those absorption bands belong to (n
—n*) and (n—mw*) electronic  transitions
respectively. The presence of non-bonding electrons
or heteroatoms causes (n—m*) transition, while the
presence of unsaturated bonds and aromatic rings
causes (m —m*) transition ?°. We can apparently
observe in Fig. 3, the occurrence of coordination in
[Mn(L)CI(H20)2], is because of the observed
shifting in absorption range of detected transitions
at ultra violet region compared to the range of the
same transitions in free (HL) to appear at 296 nm,

33783 cm? and 322 nm , 31055 cm?. Other
indication supports the coordination is clear of the
d-d transitions in the metal itself, those transitions
denoted as °A;—*T1() at (493 nm, 20283 cm™) and
’A1—*Tye at (703 nm, 14224 cm?) and the
magnetic moment (3.71 B.M) can definitely support
tetrahedral  geometry 2?2, Figure 4 of
[PA(L)(H.O)CI]  complex shows electronic
transitions in ultra violet region resemble those in
ligand in its free form with some modifications
including shifting and intensity changes because of
the coordination with metal ion, those are (n— ©*)
and (n— ©*)+(C.T) at 298 nm, 33557 cm™ and 339
nm, 29498 cm? respectively. Additionally,
1A1g—'Big and A;g—!A.g (d-d transitions) can
clearly be observed at 582 nm, 17182 c¢cm™ and
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721nm, 13869 cm respectively. Those transitions
can definitely support square planer geometry %,
[Pt(L)(H20)CI] complex  shows the following
transitions : m— m* at 306 nm, 32679 cm, n— w*
at 333 nm, 30030 cm? and C.T(M—L) transition at
398 nm, 25125 cm™ those belong to ligand with
some shifting that supports the coordination. Other
transitions are (d-d) transitions that referred to as

1A1g—1Tog at 659 nm, 15174 cm™ and *Aig—1T1g
at 768 nm, 13020 cm™; the mentioned transitions
can definitely support octahedral geometry of the
complex 2. All the electronic transitions
information for the ligand (HL) & products are
displayed in Table 2 in addition to the information
of [Ni(L)CI(H.0)] complex and other complexes 2.

Table 2. UV-Vis spectral data of ligand L and its complexes

Compound Amax vem!  ABS. € max L mollcm~  Assignment Am CM? @ et B.M
(nm) ! mol?
C19H15N504S 296 33783 1.501 1501 n— ¥ 18 3.89
HL 328 30487 0.926 926 n—7n* + C.T(L—L)
296 33783 0.389 389 n— T*
322 31055 0.292 292 n— m*
376 26595 0.187 187 CT 9 3.71
493 20283 0567 567 6A1-T1(c)
[MN(L)CI(H20)2] 703 14224 0193 193 6A1-T2()
Tetrahedral
298 33557 1.964 1964 — ¥
[Pd(L)(H20)CI] 339 29498 2.091 2091 n— 1+ (C.T) 21 Diamagnetic
(Square planer) 582 17182  0.489 489 A1g—1B1g
721 13869 0.301 301 A1g—1Ag
302 33112 0.282 282 — ¥
339 29498  0.256 256 n—m*
392 25510 0279 279 n— ¥+ (C.T) 12 2.66
[Ni(L)CI(H20)] 648 15432  0.056 56 Tip—3Tum
(Tetrahedral) 797 12547  0.022 22 Tip—3A2
821 12180 0.021 21 Tip—3Tie)
306 32679 0.086 86 n— ¥
[Pt(L) (H20)CI] 333 30030 0.093 93 n— *
(Octahedral) 398 25125 0.123 123 C.TM—-L) 17 Diamagnetic
659 15174  0.022 22 1A1g—1Tog
768 13020 0.026 26 A1g—1T1g
1.669 T T T T
1.500 -1
1.000F N -
£
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Figure 2. UV-Vis spectrum‘of ligand (HL)
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Figure 3. UV-Vis spectfum of Mn-L
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Figure 4. UV-Vis spectfum of Pd-L

4. LC-Mass Spectrum. of HL & Some Products:
LC-Mass spectrum. of ligand (HL) & some
products were tested using LC-Mass device, this
approach is one of the most important approaches in
characterization and complementary for the rest
approaches by which the molecular weight of the
compound is estimated according to the relation
(m/z). Mass information of the ligand in Scheme 2
shows the fragmentation pattern and the extract
mass for each pattern. We can clearly observe the
molecular ion peak [M]" for the fragment
C10H9N0O3S* and its relative abundance about 45%
in Fig. 5, in addition to other abundances for the rest
of peaks including CoHsN3O*, CeHsNO,S* , C7H*,
CoHeN3sO* and C4sH:NO* mentioned in Table. 3
and corresponded the next abundances : 43% , 15%
, 13% , 33% and 42% respectively *°. For [Pt(L)
(H20)CI], Fig. 6 and Scheme 3, we can also detect
the molecular ion peak (M*) at 727 m/z with

relative abundance 20%  and next patterns:
C19H14Cl3PtNsOsS*, CoHsPdN2O*, CioH10N303S*,
C3H4PdNOJr , C6H5N028+, C4H5N20+ and C6H5N+,
which corresponded to 709 m/z, 387 m/z , 265 m/z,
252 m/z, 156 m/z , 97 m/z and 92 m/z respectively
19 Additionally, [Ni(L)CI(H2O)] complex in Fig. 7
and Scheme 4, illustrate the next fragments: (M*)
at 520 m/z with relative abundance 12%,
C19H1aNsNiOsS*,  CioH10N30sS*,  CoHsN2NiO*,
C6H6N028+, C3H4NiNO+ s C4H5|\|20+ and CGHGN+
that correspond to 467 m/z, 252 m/z, 215 m/z, 156
m/z, 128 m/z, 97 m/z and 92 m/z respectively 2.
Finally, Fig. 8 and Scheme 5 of [Pd(L)(H20)CI]
complex illustrate the next fragments: (M*) at 568
m/z with relative abundance 10%, C19H14NsO4PdS*,
CoHsPdN,O*,  CioH10N303S*,  CsH.PANO*
CeHsNO,S*, C4HsN.O* and CgHgN* corresponded
to 514 m/z, 263 m/z , 252 m/z, 176 m/z, 156 m/z ,
97 m/z and 92 m/z respectively 2,
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Table 3. LC-Mass spectral data of ligand L and its complexes

Fragment L Extract Relative Fragment Extract Relative
mass abundance Ni-complex mass abundance

C19H15N504S 409 2% C19H16CIN5NiOsS 520 12%
C10HgN,03S* 237 45% C19H14NsNiO4S* 467 38%
CoHgN3O* 172 43% C10H10N30O3S* 252 42%
CsHsNO,S* 156 15% CoHsNoNiO* 215 48%
C/H7* 91 13% CsHsNO,S* 156 45%
CoHsN3O* 88 33% CsHsNINO* 128 31%
CsHsNO* 82 42% CsHsN,O* 97 62%

-- - - CesHsN* 92 30%
Fragment Extract Relative Fragment Extract Relative
Pd-complex mass abundance Pt-complex mass abundance
C19H16CIN5OsPdS 568 10% C19H16CI3NsPtOsS 727 20%
C19H14N504PdS* 514 65% C19H14CI3NsPtOsS* 709 38%
CoHsPdN,O* 263 42% CoHsCINoPtO* 387 58%
C10H10N303S* 252 48% CsHsNPtO* 265 65%
CsHsPdNO* 176 23% C10H10N303S* 252 59%
CsHsNO,S* 156 36% CsHsNO,S* 156 45%
CsHsNO* 97 63% CsHsN,O* 97 75%
CeHsN* 92 40% CsHsN* 92 29%
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5. FT-IR Studies:

FT-IR spectrum of ligand in Fig. 9, displays
unique absorption band attributed to azo group
formation. Synthesis of such group causes the
appearance of N=N stretching absorption band in
the range (1448 -1403) cm, this band is a strong
evidence which supports the formation of ligand. In
addition to the disappearing of asymmetric
stretching vibrational mode of NH, group because
of diazotization coupling reaction through this
group with 2-hydroxyquinolin. Other absorption
bands were clearly observed at 3381 cm*, 3091 cm-
12977 cm™ and (1160 -1086) cmfor each of the
following groups : (NH) amine, (C-H) aromatic, (C-

H) aliphatic and (SO.) respectively ?. For Pd-
complex in Fig. 10, we can clearly notice the
occurrence of coordination depending on the
shifting in the ranges of absorption bands for azo-
group by the range (32-13) cm™ to be observed at
(1480-1390) cm? .2 For Mn-complex, the
absorption of azo band was shifted by 60 cm*
compared to free ligand to be observed at 1388 cm*
2" and Ni-complex by the range (21-34) cm? and
observed at (1469-1369) cm™. 2 This can strongly
proves the occurrence of coordination. Table 4
demonstrates all FT-IR spectral data of the ligand
and some of its complexes.
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90 95
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I

80
L

342997 ——
3381.75 ——
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8
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Figure 9. FT-IR spectrum of ligand (HL)
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Figure 10 (a) . FT-IR spectrum of Pd-L
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Figure 10 (b). FT-IR spectrum of Pd-L
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Table 4. FT-IR spectral data of ligand (HL) and its complexes

Compounds (H20) (NH)  Arom. Aliph. (N=N)  (sulfate) C-O0 M-N
aqua proton proton (M-0)
C19H15N504S - 3381 3091 2977 1448 1160 1086 364
HL 1403 1086 (287)
[Pd(L)(H20)CI] 3507 3385 3056 2978 1480 1145 1084 370
Square planer 1604 1390 1084 (280)
[Mn(L)CI(H20),] 3490 3382 3073 2979 1388 1164 1075 372
Tetrahedral 1602 1086 (283)
[Ni(L)(H20)CI] 3506 3380 3134 2980 1469 1165 1079 361
Tetrahedral 1610 1369 1088 (278)

6. Study of Thermogravimetric Analysis for
Compounds:

Pyrolysis studies for the ligand and some of
its complexes were carried out depending on
thermogravimetric analysis curve (TGA) by
measuring the changes in masses of the substances
under study relative to temperature when these
substances obey controlled thermal program in a
specific time. The result curve is considered as
thermogravimetric curve, which indicates thermal
stability, reaction rates, chemical structure and the
thermal stability of the products as denoted in Table
6 in addition to each pyrolysis step occurred. DSC
differential scanning calorimetry technique, defined
as pyrolysis technigue, was employed for estimating
the amount of absorbed and released heat and for
the thermal changes that happened for tested
substance. Table 7, shows Ti/°C, T+#/°C, heat amount
(AH) in J/g unit if it was exothermic or
endothermic. TGA technique demonstrates that, the
ligand (HL) is analyzed in three steps as illustrated
in Fig. 11 that displays the mechanism of its
degradation, the critical temperature at which the
maximal transformation of ligand occurs and the

percentage of theoretical and calculated mass loss.
It was found that, the estimated mass loss is
92.5393 % and the remnant is 7.4607 % whereas
the calculated mass loss is 94.0353 % and the
remnant is 5.9647 %. % Figure 12 of
[Pt(L)(H20)Cls] complex, displays four steps
degradation of the complex, the critical temperature
at which the maximum mutation of complex is
carried out and the percentage of theoretical is
30.2886 % and the remnant is 69.7114 %, and
calculated mass loss 29.04 % and the remnant is
70.96 % as PtO. ¥ And about [Mn(L)CI(H20),] in
Fig. 13, by the same approach we can investigate
two pyrolysis steps ends with 14.3013 % and
13.7999 % as MnO which are the values of
estimated and calculated remnants respectively. 33
In addition to 85.6987 % and 86.2001% which are
the values ofestimated and calculated mass loss
respectively. By the same way, we can also
determine the pyrolysis steps of [Ni(L)(H2O)CI]
complex that mentioned in Fig. 14 and in Table 5
and 6 . Scheme 6, clearly explains the pyrolysis
steps of the ligand and complexes.
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Scheme 6. Tentative decomposition reaction of complexes

Table 5. TGA data of the ligand L and complexes

% Estimated (calc.)

Compound T./°C Td°C Tote Total mass Assignment
max Mass loss
loss
16.8574 -CO
85 327.084 200 (17.5858) S
C19H15N504S 43.0156 92.52 )
HL 327.084 483.726 401 (42.7433) (94.02) CgHgN3O
32.6663 -CsHsN20-
483.726 596.716 541 (33.7062) C
Calculated:94.0353% final =5.9647%;Estimated 92.5393% final =7.4607%
11.0597 -H,O
40 168.987 110 (10.3517) -l
16.8251 -CO;
168.987 234.975 198 (17.0272) S
47.826 85.6987
[Mn(L)(H20):Cl] 234.975 394.087 310 (48.1792) (86.2001) -C14H9N,O
9.9879 CsHsN
394.087 595.1594 485 (10.642) MnO
Calculated: 86.2001% final =13.7999%;Estimated 85.6987% final =14.3013%
48.078 -H-0, -Cl
[Ni(L)(H0) CI] 62 3317.753 190 46583 -CO.-CaHsSN;
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37.077 85.155
337.753 594.972 462 (38.995) (85.578)
Calculated: 85.578% final =14.422%;Estimated 85.155% final =14.845%
7.9639
58 166.495 106 (7.3503)
10.0842
166.495 241.841 200 (9.7546)
41.6079
[Pt(L)H,OCI] 241.841 390.114 320 (42.4532) 69.71
10.0554 (70.96)
390.114 596.550 490 (11.4032)

-C10HgN3O2
-NiO

-H20
-Cl

-Cl;

-CS,CO
C13H9N4O
C4HsNO
PtO

Calculated: 70.9613% final =29.0387%;Estimated 69.7114% final =30.288%

Table 6. DSC records of the ligand L and complexes

Compound Ti/°C T °C Toremax AHJ/g Maxtemp.’C and Type
85 327.084 200 -13.3 113.4 - endothermic
C19H15Ns04S 327.084 483.726 401 -12.3 169.9 - endothermic
L 483.726 596.716 541 -7.9 484.8 - endothermic
40 168.987 110 -12 122- endothermic
[Mn(L)(H20). Cl]  168.987 234.975 198 -4 260.6- endothermic
234.975 394.087 310 1 286.2- endothermic
394.087 595.1594 485
62 337.753 190 -12.4 104.6- endothermic
[Ni(L)(H20) CI] 337.753 594.972 462 -4.5 244.4- endothermic
-6.4 244.2- endothermic
58 166.495 106 -20 83.8- endothermic
[Pt(L)H.OCI] 166.495 241.841 200 -3 262.2- endothermic
241.841 390.114 320 1 299.5- endothermic
390.114 596.550 490

6. Investigation of Antioxidant Activity
The DPPH method was used to investigate

antioxidant activity of the ligand and its metal
complexes. Gallic acid was employed as a phenol
containing reference. To provide a series of
standards, five normal solutions of different
concentrations (0.2, 0.4, 0.6, 0.8, and 1 mmol. I-1)
of 10 mmol were prepared. An amount of 1-liter
solution of Gallic acid, using ethanol as a diluent. 6
mL of 45 g of DPPH solution was added to 100 pL
of each of normal Gallic acid solution. After 30
minutes of incubation at room temperature in the
dark, the absorbance of the reaction mixture was
measured using a UV-vis spectrophotometer at 517
nm. The following equation was used to calculate

percentage of root scavenger DPPH. Because of its
simplicity and reliability, the majority of studies to
evaluate the antioxidant activity of their targets uses
the DPPH test, and Table 5 introduces the incomes
of the radical scavenging activity of DPPH
compounds. A lower IC s, value referrers to higher
DPPH radical scavenging activity and according to
the 1Cso values the order of oxidation activity is
followed as (GA> [Pd(L)(H-0)CI]>
[Ni(L)(H20)Cl]> [Mn(L)CI (H20)2]>
[Pt(L)(H20)CI]> L). The table showed that almost
all of the compounds had radical scavenging
activities in the DPPH assay. It was important to
observe that azo complex showed better antioxidant
activity than azo ligand 3¢, as shown in Table 7.

Table 7. Antioxidant activity of Azo dye and its complexes

Compounds Mean Standard deviation Coefficient of variation % Correlation I1Cso (M) DPPH
coefficient
GA 93.5600 2.0846 2.2281 0.9966 -6.0304
C19H1sNs04S (L)  45.7600 3.0663 3.3521 0.7632 1.6701
[Mn(L)CI (H.0)2] 38.8316 5.7753 4.1123 0.8816 0.6161
[PA(L)(H-0O)CI] 18.2735 3.6742 13.8665 0.7673 -1.3001
[Pt(L)(H20)CI] 51.2276 4.7796 13.8221 0.7721 0.9681
[Ni(L)(H20)CI] 50.3162 2.5007 3.7986 0.3387 0.3605
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Conclusion:

Diazotezation reaction in acidic media was
carried out successfully in preparing a totally new
azo-ligand 4-((2-hydroxyquinolin-7-yl)diazenyl)-N-
(4-methylisoxazol-3-yl)benzenesulfonamide using
Sulfamethoxazole and 2-hydroxyquinoline which
in turn reacts with each of the next metal salts ;
(Pt*, Pd?+, Ni?* and Mn?*), in [IM:1L] molar ratio.
The ligand and its complexes were identified using
(*H and *C)-NMR, FT-IR, Uv-Vis, TGA, DSC and
mass spectroscopic techniques. These techniques
proved the suggested geometries of complexes |,
bidentate behavior of ligand and its bind positions
depending on; the modifications that occurred in
absorption bands (in FT-IR spectra) of some
complexes compared to those that found in free
ligand in addition to the spectral information
obtained from other employed techniques. The
estimated values and the elemental microanalysis
results were found to be in good agreement with the
theoretically calculated values. According to
multinuclear NMR data, complexation occurs via
the —~NO moiety.
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