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Abstract

A new Azo Dye ligand HL was 4-((3-formyl-2-hydroxyphenyl)diazenyl)-N-(5-methylisoxazol-3-
yl)benzenesulfonamide,this synthesized ligand was used for complexation with different metal ions
like Cr(Ill), Fe(lll), Mn(ll) and Pd(Il) by using a molar ratio of ligand: metalas 1:1. Resulted
compounds were characterized by NMR (*H and *3C), UV-vis spectroscopy, TGA, DSC, FT-IR, MS,
elemental analysis, magnetic moment and molar conductivity studies. The results showed that the
geometrical structural were octahedral geometries for the Cr(lIll), Mn(ll) and Fe(lll) complexes,
square planer for Pd(Il) complex. The antioxidant activities of the prepared compounds were assessed
by using 1.1-diphenyl-2-picrylhydrazyl as the free radical, and the results showed that the complex
azo dye were found to possess potent antioxidant activity. The structure—activity relationship of the
ligand and its complexes indicates that the presence of electron-donating moieties, such as Cr(IIl),
Mn(Il) and Fe(lll), in the chemical structure increases the antioxidant activity, whereas the Pd(Il)
complexes diminished the antioxidant activity, indicating the superior activity of the hydroxyl radical
(OH-) over the superoxide radical.

Keywords: antioxidant, azo dye, 2- hydroxyl benzaldehyde derivative, Mass spectroscopy, Thermal
analysis.

Introduction

Azo group N=N contributes in the brilliant color of
its compounds in vis-area in addition to its
sensitivity toward pH changes which can be strong
reason of their usage as colorant for tissues and
indications in analytical chemistry % Azo
compounds display geometrical isomerism when
exposed to light, trans- isomers are stable and
converts into cis-isomer when exposed to light.

Such  operation called photochromic when
completely conversion occurs®. When this operation
is accompanied with high differentiation in dipole
moment, making these substances of high storage
optical data ® Azo complexes such as azo-
quinoline, display nonlinear optical features, such
features occupy important role in optical data
storage and telicomunications’™®. Azo species had
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numerous interests as indicators to extract and
identify tiny amounts of metal ions in various
samples %12 Azo-complexes have been studied
intensively because of their important features and
applications such as catalysts, antimicrobial, erosion
inhibitors and anticancer *15, Azo-complexes that
derived from sulfamethoxazole and pyrazole!® 7
display unique activities against tuberculosis. Azo
compounds such as ruthenium complex, which is
derived from quinoline, shows anticancer activity
because of their role in photodynamic therapy at
long wavelengths & ° Azo-complexes are also
used as photo sensors in double -photon
photodynamic therapy to cure cancer because of
their lower toxicity in dark and high tendency to
produce active O-species in addition to their ability

Materials and Methods

Materials have supplied from the trading suppliers,
(SigmaAldrich, Merck, and others). The auto vector
model EA/3000, singleVV30, has been employed to
achieve (C-H-N-Sando). Mineral-ions have
determined as M-O employing a gravimetric-
approaches. Molar-conductivity has been estimated
employing Conduct meter W-T-W, 25-°C. 1x1073
M. D/M/S/0 has employed as solvent. Mass-spectra
for substances have been collected using mass
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 FT_IR
Prestige-21 was used to investigate the Fourier
Transform Infrared (FTIR in burker) spectra (ranges
between 4000-600 cm™, shimedzo).

General Approach of Azo-ligand (HL)

Synthesis of (E)-4-((3-formyl-2-
hydroxyphenyl)diazenyl)-N-(5-methylisoxazol-3-
yl)benzenesulfonamide

Diazotization coupling strategy relied on the
synthesis of this ligand at which, (2.05 g, 0.005
mol.) of sulfamethoxazole were dissolved in the
mixture of (4 mL HCI 37% with 35 ml distilled
water DW). This mixture is allowed to be cooled
under temperature up to 5°C followed by addition of
(0.375 g, 0.005 mol.) NaNO; dissolved in 30 ml of
distilled water with continuous stirring under

to absorb di-photon 2 2!, The acidic features of -
orbits of N-heterocycles that involved in azo entities
provide additional stability for various oxidation
states of metal ions. Large amounts of azo-dyes are
added to food products to enhance the appearance
and food features 22, Azo complexes especially Cr
(11) complex with acidic dyes shows many usages
in toners and dying for skin and hair #. According
to their large industrial applications such as
medicinal and spectroscopic-analysis, we aimed to
prepare new series of azo-complexes. By the
reaction between azo-compound and each of the
next metal ions (Cr (lI1), Fe (I11), Mn (Il) and Pd
(11)).Then using many techniques to identify the
formation of such complexes.

controlled temperature range and avoid any arising
in temperature up to 5 °C for 30 minutes. After 15
minutes, diazotization operation is accomplished
resulting in diazonium salt, which in turn reacts
with a solution of (0.615 g, 0.005 mole)
salicylaldehyde dissolved in 50ml abs. EtOH and 15
mL of 10% NaOH. with cooling and continuous
stirring, during the operation, pale brown precipitate
is observed which left for 1 hour under 5 °C.
Finally, this precipitate is filtered, washed with
distilled water several periods, recrystallized by abs.
ethanol and dried in oven at 50 °C 2.

Synthesis of Metal Complexes

A specific amount of azo-ligand (HL)derivative,
which dissolved in abs. EtOH, is added
discontinuously with continuous stirring onto a
specific amount for each of the following mineral
ions: (Cr (lI1), Fe (1), Mn (Il) and Pd(ll))
solutions. The formed mixture is heated and
refluxed for one hour up to 80 °C, followed by
cooling at room temperature, after 24 hours, a
completely precipitation accomplished, scheme 1.
Then, solution containing- precipitate is filtered,
washed several periods with WD and washed with
little amount of cold EtOH. Finally, recrystallization
process using abs. EtOH is carried out for the
synthesized complexes. The molar ratio of the
synthesized complexes was found to be 1:1 M:L.To
evaluate the antioxidant activity, a series of
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standards, penta various concentrated solutions are
prepared. 1L of G_A fluid with EtOH (for dilution

Ehanol DW

benefits). 6-ml of 45g-DPPH sol were added onto
100-ul for each G-A-solution 30 minutes.

&
HyC =

HC
Hz

[ conc. NaNO,

Ry

Diazonium salt

NENCI

4-amino-N-(5-methylisoxazol-3-yl)benzenesulfonamide

&

H,0 Cl

d24/

H3C& **Q( @CH

M =Crand Fe

Scheme 1. Azo-ligand (HL) and
Results and Discussion

Magnetic Nuclear
Ligand (HL):

Resonance Spectrum of

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 returns and
chemical shifts of these spectra. *H-NMR spectrum
of ligand (HL) demonstrates the following singlet
signals as mentioned in (Table 1) 1H of N-H amino
group at 6 = 11.27 ppm, 1H of H-C=0 at 6 = 10.75
ppm, 1H of Ar-OH at & = 10.51 ppm, 1H of C-H
(aromatic) besides CHz at 8 = 5.51 ppm and 3H of

0
NaOH
H3

2-hydroxyhenzaldehyde

OH

l

—

20H,
n2+—Cl

&H

H3

metal complexes creation pathway

CH; at 6 = 2.60 ppm.In addition, two doublet
signals belong to 1H of Ar-H (ortho-H-C=0) and
1H of Ar-H (meta-H-C=0) at 6 = (6.92-6.94) ppm
and 8 = (6.71-6.73) ppm for each of them
respectively. Only one multiple signal was detected
at 6 = (7.58-8.00) ppm. In addition to solvents,
signal (DMSO) which observed at § = (2.51) ppm?®.
13C-NMR spectrum in Fig. 1, demonstrates the next
signals at:30 ppm belongs to (C1), the signals at the
range (107-186) ppm belongs to the carbon atoms
of aromatic rings (C2-C16). The signal of carbon of
aldehyde group C17 was observed at 207 ppm?’.

Page | 1962


https://doi.org/10.21123/bsj.2023.8188

2024, 21(6): 1960-1982 "
https://doi.org/10.21123/bsj.2023.8188 .

N

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 Baghdad Science Journal

Table 1. *H-NMR data of azo-ligand (HL).

Compounds Functional group (ppm)d
N-H (11.27, 1H, singlet)
H-C=0 (10.75, 1H, singlet)
Ar-OH (10.51, 1H, singlet)
Ar-H (7.58-8.00, 5H, multiplet)
C1sH16N4OsS Ar-H (ortho-H-C=0) (6.92-6.94,1H,doublate)
HL Ar-H (meta-H-C=0) (6.71-6.73, 1H, doublate)
C-H (aromatic) besides CHs (5.51, 1H, singlet)
CHs (2.60, 3H, singlet)
DMSO (solvent) (2.51)
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Figure 1.'H-NMR &3C-NMRspectrum of ligand (HL)

Physical and Chemical Properties

Combination of mineral salts with azo-ligand gave
azo- complexes Scheme 1. The results of elemental-

analysis demonstrates 1:1 M:L stoichiometry for all
complexes The elemental-analysis incomes were
compatible with theoretical calculated incomes as
denoted in Table 2.

Table 2. Some physical properties element microanalysis studies of compounds

Compound m- Color Eleme. Micro-ana. Percentageestm. (calc.)

M_wt p_°C C H. N. 0. S M. CL
C18H16N40sS 145- 53.89 344 1555 2118 887 - --
386.38 147 Pale brown  (54.00) (4.00) (14.00) (20.00) (8.00)
C18H1oCI2CrN4O7S  205d  Brown 3766 359  11.00 21.02 618 1001 1221
544.31 (38.71) (3.41) (10.04) (20.07) (5.73) (9.32) (12.72)
CisH19ClFeNsO7S  200d  Dark 37.63 333 1098 2012 6.06 11.01  11.99
548.16 Brown (38.43) (3.38) (9.96) (19.93) (5.69) (9.96) (12.63)
C18H21CIMnN4OsS  180d  Brown 38.73 296  11.23 2401 555 11.00 6.07
529.81 (39.74) (3.86) (10.30) (23.55) (5.88) (10.12) (6.53)
C18H17N4sPdOsSCI  180d  Dark 3769 250 1181 1771 6.01 1921 7.07
545.26 Brown (38.68) (3.04) (10.03) (17.19) (5.73) (18.98) (6.36)

d= decompose

UV-Vis Studies of Azo-ligand (HL) and
Complexes:

Its

UV-Vis spectrum in Fig. 2 displays the electronic
transitions of azo-ligand (HL), those transitions as
follows: (1 —n*), n—»n* and (C.T) (L—L). Such
transitions can apparently be observed at (261 nm,
38314 cm?), (352 nm, 28409 cm?) and (469
nm,21321 cm?) respectively. The presence of
aromatic rings and unsaturated bonds result in (m
—7*) transition and the presence of heteroatoms
especially unshared electrons cause in n—z* and
(C.T) (L—L).® Fig. 3 and Table 3 illustrate the

electronic transitions of [Cr(L)(H20).Cl,] complex
at ultra violet region in the range (299 nm, 33444
cm?) and (362 nm, 27624 cm) those absorption
bands belong to (x —=n*) and (n—w*) electronic
transitions respectively. The presence of non-
bonding electrons or heteroatoms causes (n—mw*)
transition, while the presence of unsaturated bonds
and aromatic rings causes (m—m*) transition %,
Moreover, the transitions that happened in metal
(d—d), can strongly prove the coordination. Those
are as follows;*Ag—*Tog / , “Ag—Tigr and
*A2g—*T1g (), Which observed at (707 nm, 14144
cm?), (801 nm,12484 cm? ) and (892 nm, 11210
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cm?) respectively. Those transitions and magnetic
moment (3.87 B.M) can definitely supports
octahedral geometry. We can apparently observe
the occurrence of coordination in [Fe(L)(H20):Cl;]
complex in Fig. 4, 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 azoligand to be appeared at (306
nm, 32679 cm™), (333 nm ,30030 cm™) and (398
nm,25125 c¢cm™) . The mentioned wave numbers
belong to (m —n*), (n—n*) and C.T (M—L)
transitions respectively. In addition to d-d
transitions in the metal itself that denoted as
1A1g—1Togat (659 nm, 15174 cm™?) and *Aig—1Tig
at (768 nm, 13020 cm™). The magnetic moment
(5.55 B.M) can definitely supports Octahedral
geometry %3, Mn-complexion in Fig. 5 which
shows electronic transitions in ultra violet region,
those are (m—n*) and (n—n*) and (C.T) at (337
nm, 29673 cm?') and (391 nm,25575cm?)
respectively.

Additionally,5A1g—*A1g,*Eq(c) PA1—*T2g)and
®A;—*T146)(d—d transitions) can clearly observe at
(586 nm, 17064 cm™), (682 nm, 14662 cm™) and
(780 nm, 12820 cm™) respectively. Those
transitions and the magnetic moment [5.71B.M] can
definitely supports octahedral geometry 32.As for
Pd- complex shown in Fig. 6, the following
transitions: m— m* at (243 nm,41152cm™), n—n* at
(318 nm, 31446cm™) and (C.T) transition at (396
nm, 25252 cm?) those belong to azo group. In
addition to (d—d) transitions that observed at (613
nm, 16313cm?) and (678 nm, 14749cm?) the
mentioned transition can definitely support square
planer geometry of the complex . All the
electronic transitions information for the products
have displayed in Table 3.

1.047 T T T T
1000 ,_, -
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ooal o Aliay 1
200.00 400.00 600.00 800.00
n

Figure 2. UV-Vis spectrum of ligand (HL)
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Table 3. UV-Vis spectral incomes of ligand HL and its complexes

Compound hmax  vem’? ABS. ¢ max L mol-  Assignment Am  CM?  Uert B.M
(nm) Iem? Q*mol?
C18H16N4OsS 261 38314 0.951 951 n—* - -
HL 352 28409 0.911 911 n—m*
469 21321 0.309 309 C. T(L—L)
387 25839 0.060 60 ¥
391 25575 0.081 81 n—n*+C.T
586 17064  0.050 50 Ay Arg ‘Eqe) 13 5.71
682 14662  0.033 33 A1 T2g(0)
780 12820  0.020 20 8A1—*T1g0)
C18H21CIMNnN4Osg
S(Octahedral)
243 41152 0.370 370 n— ¥
C18H17N4PdOeSCI 318 31446 0.500 500 n—m* 17 Diamagnetic
(Square planer) 396 25252 0.100 100 (C.T)
613 16313 0.199 199 1A;g—1B1g
678 14749 1A1g—1AQ
299 33444 0.410 410 n— ¥
362 27624 0.380 380 n—m*
406 24630 0.550 550 (C.T) 16 3.87
C1sH19Cl2CrN4sO7 707 14144 0.090 90 Tigm—Tigm
S(Octahedral)
801 12484  0.100 100 3T —Azg
892 11210  0.120 120 Tigm—Tie)
306 32679 0.086 86 n— ¥
Ci8H19aCl2FeNsO7 333 30030 0.093 93 n— m*
S(Octahedral) 398 25125  0.123 123 C.T(M—L) 19 5.55
659 15174 0.022 22 1A1g—1Tog
768 13020 0.026 26 Ag—1Tig

LC/Mss Spectra of the Products:

In Fig. 7 and Scheme 3, we can apparently notice
the peak that corresponds the molecular weight of
ligand (HL) for the pieceCigH1sNsOsS and its
abundance about 20%. In addition to other
abundances  for  the rest  of pieces
inC'UdingC10H10N303S+, C4H5N203S+, C7H6N02+,
CeHsNO™ and CgHeN™ that corresponded the next
abundances: 41%, 58%, 47%, 36% and 50%
respectively and detected at (252.11, 161.27,
136.22, 108.21and 92.41) m/z respectively. Mass
information of [Fe(L)(H20).Cl;] in Fig. 8 and
Scheme 4, the peak of CisHisCl.FeN4O7S can be
detected at 562 m/z with relative abundance 12%
besides the next patterns Ci7H12CloFeNsOsS*,
C17H12F8N405S+, C7H4F€N202+, CeHsSOz+and
C4HsN2O*. Which correspond to (511 m/z, 60%),

(440 m/z, 59%), (203 m/z, 55%), (141 m/z, 49%)
and (97 m/z, 69%) respectively 34 Additionally,
[PA(L)(H-0)CI] complex in Fig. 9 and Scheme 5,
illustrates the next fragments:C1sH17CIN4OgPdS at

559 m/z with relative abundance 12%,
C17H13N405Pd8 +, C7H4N202Pd+, C10H9N2038+,
C5H5802+, HNde+, C/Hs0,"and  C4HsN,O* that

corresponded to (491 m/z, 66%), (254 m/z, 49%),
(237 miz, 40%), (141 m/z, 22%), (135 m/z, 36%),
(121 m/z, 48%) and (97 m/z, 64%) respectively *.
[Cr(L)(H20).Cl,] complex in Fig. 10 and scheme 6
illustrate the next fragments: CigH19CIl.CrN4O-S at
(558 m/z, 14%), C17H12C|2CI'N4058+ at (507 m/z,
47%), C17H12CrN4OsS*  at (436 m/z, 27%),
C7H4CrN;0;* at (200 m/z, 46%), CsHsSO,* at (141
m/z, 45%) and C4HsN,O" at (97 m/z, 79%) *. For
[Mn(L)(H20):ClI] in Fig. 11, Scheme 7 is displayed
in detail in (Table 5).
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Table 4. LC_Mass informs of ligand (HL) and its complexes

Fragment Extract  Relative Fragment Extract  Relative
(HL) mass abundance Pd-complex mass abundance
C18H16N4OsS 400 20% C18H17CIN4O6PdS 559 12%
C10H10N303S* 252 41% C17H13N4OsPdS * 491 66%
C4HsN203S* 161 58% C7HsN202Pd* 254 49%
C7HeNO2* 136 47% C10H9N203S* 237 40%
CesHsNO* 108 36% CeHsSO2* 141 22%
CeHsN* 92 50% HN2Pd* 135 36%
CHO* 29 42% C7Hs02* 121 48%
-- -- -- C4HsN20* 97 64%
Fragment Extract  Relative Fragment Extract  Relative
Cr-complex mass abundance Fe-complex mass abundance
Ci1sH1sCI.CrN4O7S 558 14% Ci18H19Cl2FeN4O7S 562 12%
C17H12CI2CrN4OsS* 507 47% C17H12Cl2FeN4OsS* 511 60%
C17H12CrN4OsS* 436 27% C17H12FeN4OsS* 440 59%
C7H4CrN202* 200 46% C7H4FeN20;* 203 55%
CeHsSO2* 141 45% CsHs5SO2* 141 49%
C4HsN20* 97 79% C4HsN20* 97 69%
Table 5. LC_Mass information of manganese complex

Fragment Extract Relative

Mn-complex mass abundance

Ci1sH21CIMNN4OsS 543 28%

C17H13MnN4OsS* 440 61%

CeHsMNNO* 163 42%

C4HsN203S* 161 65%

C7HsNO™ 120 81%

FT-IR Studies: groups: N-H amino group , C-H aromatic , C-H

The absorption bands that observed in azo-species,
Fig. 12, are stretching vibrational modes for each of
the next functional groups: (NH) amine, (C-H)
aromatic, (C-H) aliphatic, (C-H) aldehydic,
(N=N) azo band and (SO) at 3477, 3091, 2977,
2891, 1463, 1327, 1086, and 1013 cm®
repectively. In FT-IR spectrum for
[Fe(L)(H20).Cl;] complex, we can clearly notice
the absorption band of coordinated water molecule
in the range 3741, 1531 and 653 cm that proves
the involvement of such group inside the
coordination sphere of the complex. Other
absorption bands that detected belong to the
stretching absorption bands for the next groups : N-
H amino group at 3406 cm™, C-H aromatic at 3052
cm?®, C-H aliphatic at 2964 cm?, (C-H) aldehydic
at 2885 cm?, N=N at 1463 cm™and SO, group at
1089 and 1002 cm™ * For [Cr(L)(H20).Cl]
complex, we can also observe the absorption band
of coordinated water molecule at 3445, 1548 and
758 cm™ . and absorption peaks of next functional

aliphatic, C-H aldehydic, N=N azo group and SO-
sulfate group at : 3435, 3143, 2979, 2827, 1468,
1136 and 1060 cm? respectively.®*® The FT-IR
spectrum of [Mn(L)(H20)sCl;] complex displays
the same absorption bands that shown in previous
complexes. N-H amino group, C-H aromatic, C-H
aliphatic, C-H aldehydic, N=N azo group and SO,
sulfate group at: 3381, 3143, 2979, 2887, 1462,
1088 and 1015 cm respectively. Besides the band
of coordinated water molecule which in turn
observed at 3503, 1543 and 721 cm™. 3 The FT-IR
spectrum of [Pd(L)(H.0)CI] %®complex in Fig. 13,
displays the same absorption bands that shown in
previous complexes. N-H amino group, C-H
aromatic, C-H aliphatic, C-H aldehydic, N=N azo
group and SO; sulfate group at: 3453, 3036, 2978,
2889, 1487, 1083 and 1008 cm™ respectively.
Besides the band of coordinated water molecule
which in turn observed at 3509, 1573 and 754 cmr
1 All the information data of the complexes have
displayed in Table 6.
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Figure 13. FT-IR spectrum of Palladium-complex
Table 6. FT-IR incomes of azo_former and its complexes
Compound H20 NH C-H C-H C-H C=0 N=N SO2 M-N M-CI
aqua amine aromatic aliphatic  aldehyde aldehyd azo (M-0)
e
C18H16N4OsS -- 3477 3091 2977 2891 1641 1463 1086  -- --
1013
3503 3481 3143 2979 2887 1642 1462 1088 495 323
C18H21CIMnNN4OsS 1543 1015  (426)
721
3445 3435 3143 2979 2827 1646 1468 1137 510 315
CisH19CI2CrN4sO7S 1548 1060  (451)
758
3741 3406 3052 2964 2885 1653 1463 1089 553 342
CisH19Cl2FeNsO7S 1531 1002  (432)
753
3509 3453 3036 2978 2889 1657 1487 1083 498 335
C1sH17N4PdOsSCI 1573 1008  (430)
754
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Study of Thermogravimetric Analysis for Azo-
ligand (HL) and Complexes:

DSC differential scanning calorimetry
technique, defined as pyrolysis technique 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. Pyrolysis studies for
Azo-ligand (HL)and 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 to controlled thermal
program in a specific time. The result curve is
considered as thermogravimetric curve, which
inform us about thermal stability, reaction rates,
chemical structure and the thermal stability of the
products as denoted in Table 8. in addition to each
pyrolysis step occurred. TGA for the ligand (HL) in

3.0 4

Fig. 14 shows a single degradation step at which,
the calculated mass loss is 96.683% and the
experimental mass loss is 98.542 and the remnant
was found to be 1.458. Manganese-complex in Fig.
15, analyzes in two steps as illustrated in the figure
that displays the mechanism of its degradation, the
critical temperature at which the maximal
transformation of the complex occurs and the
percentage of theoretical and calculated mass loss.
It was found that, the estimated mass loss is
86.540% and the remnant is 13.460% whereas the
calculated mass loss is 87.037 % and the remnant is
12.963 % as MnO * Fig. 16, for Palladium-
complex, displays two degradation steps, the critical
temperature at which the maximum mutation of
complex carried out and the percentage of
theoretical 80.704% and the remnant is 19.296%,
and calculated mass loss 80.0535 % and the
remnant is 19.9465% as PdO. “° all the pyrolysis
information has shown in Scheme 7.
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Figure 14. Thermogram of ligand (HL)
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Figure 15. Thermogram of Manganese-complex
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Figure 16. Thermogram of Palladium-complex

Page | 1975


https://doi.org/10.21123/bsj.2023.8188

2024, 21(6): 1960-1982 ‘D
https://doi.org/10.21123/bsj.2023.8188

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 )

Baghdad Science Journal

-C17H 6N4O5S

CigH{¢N4O5S » (C Estm. =98542
Calc. =97.000% Remain = 1.458

estm. =98.542 %

-3H,0, -S0O,, -Cl
— C 1 8H15N4O3Mn

C,3H,{N,OgcMnSCl1
181121¥478 Calc. = 28.2517
estm. = 28.4962

Calc. = 58.7120

-C¢H;<N,O
estm. = 58.5410 1837157742
MnO
[O\%
O
e ‘S&F”
cO»
CoH;N,OPd

C 1 8H 1 7N4O6PdSC1
Calc. = 24.8436

estm. — 23.8190 | ~CoHzN2
Calc. = 80.0535

Remain = 19.9465 PdO

estm. = 80.704
Remain = 19.296

Scheme 8. Pyrolysis pathway of complexes

Table 7. DSC records of ligand (HL) and some complexes
Compound Ti/°C Td °C AH J/g  Max temp.’C and Type
Ci18H16N4OsS 47 596 -12.4 95.4 endo.
-7.6 200.1 endo.
-9.8 309.9 endo.

92 328.148 -14.2 109.5- endo.

C18H21CIMNnN4QOsS  328.148 594.282 -4.0 241.5- endo.
286.9- endo.

92 332.628 -14.4 104.5- endo.

C18H17N4PdOsSCI  332.628 594.886 -4.4 254.5- endo.

21 284.9- endo.
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Table 8. TGA data of ligand (HL) and some complexes

Compound Ti/°C T °C Tote _% Estimated (calc.) ____ Assignment
Mass loss Total
mass loss
C18H16N4OsS 47 596 320 98.542 98.542 -C17H16N4OsS
(96.683) (96.683)
Calculated: 97.000% final = 3.000%; Estimated 98.5429% final = 1.458%
92 328.148 190 28.4962 -3H.0
(28.2517) -S0O,, -Cl
C18H21CIMnN4OsS 86.540
328.148 594,282 440 58.5410 (87.037) -C1sH15N403
(58.7120)
MnO

Calculated: 87.037% final = 12.963%; Estimated 86.540%0 final = 13.46%

92 332.628

C18H17N4PdOsSCI

166.495  241.841

56.8850 -3H.0, -CgHsN;
(57.4820) -Cl, -CO,, -SO;
80.053
23.8190 (80.704) -CoHsN>
(24.8436)
PdO

Calculated: 80.704% final =19.296%0;Estimated 80.053% final =19.947%

Diagnosis of Antioxidant Activity

The reduction of DPPH radical intensity in this
work is due to the interaction of the complexes with
radical and, as such, scavenging the radicals by
hydrogen donation, as shown in Table 9. The DPPH
activities by the complexes displayed robust
electron-donating power compared with the azo-
ligand. Fig. 17 exhibited higher activity against
DPPH than the commercially available Ligand HL;
however, the values in the existence of PdL as metal
showed the highest activity compared with the rest

of complexes and ligand. This is due to the
coordination and hydrogen-donor of the hydroxyl
groups and occupied orbitals in metal ions. The
order of our compounds follow as:

(GA>[P(L)(H20)CI]>[Fe(L)(H20).Cl2]>[Mn(L)(H
20)3CI]>[Cr(L)(H20).Cl]>HL) 444,

Pd-Complex has the higher antioxidant activity
because of its highest positive charge among the
prepared compounds which can completely inhibit
the activity of free radicals
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Scheme 9. Conversion of DPPH (purple) to its corresponding hydrazine form (yellow) by the addition
of (Ligand HL) compounds to DPPH due to proton transfer

Table 9. Inhibitory action data of ligand (HL) and its minerals

Compounds Mean Standard Coefficient of Correlation ICso (M)
deviation variation % coefficient DPPH
GA 94.362 1.983215 1.835768 0.996754 -6.3327
HL 79.379 5.968351 5.134078 0.983765 2.6653
C18H2:CIMnN4OsS  59.634 25.377681  21.771663 0.991063 0.476
CisH17N4PdOeSCI  3.216 3.217787 5.321768 0.963277 -2.0016
CisH19Cl2FeNsO7S  52.376 9.766608 42.078354 0.997836 0.471
CisH1sCI2CrN4O7S  39.318 23.332462  42.662501 0.993267 0.488

Note: 1Cso: the half-maximal inhibitory concentration

Antioxidant behavior of ligand (HL) and complexes
45
40
35
30
25
20
15

10
.- !!E_ . !“!= !_= _| -
G

A HL Mn-L Pd-L Fe-L Cr-L

o o

u Deviation ®variation% = correlation 1C50 DPPH
Figure 17. Inhibitory action of ligand HL and its minerals

Page | 1978


https://doi.org/10.21123/bsj.2023.8188

2024, 21(6): 1960-1982
https://doi.org/10.21123/bsj.2023.8188
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

g

Baghdad Science Journal

Conclusion

In conclusion, we have prepared Azo Dye 4-((3-
formyl-2-hydroxyphenyl)diazenyl)-N-(5-

methylisoxazol-3-yl)benzenesulfonamide and its
complexes. All the prepared complexes possessed
an octahedral geometry but square planer for Pd(ll)
which confirmed via Uv-Vis, mass spectroscopy.
Therefore, the spectroscopic investigation of all
complexes has indicated that the ligand HL is
bidentate ligand and it is coordinated with the metal
ions through N.O atoms. The compounds showed
outstanding radical scavenging activities against
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