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Synthesis and characterisation of a new azo ligand based on a 4-aminoacetophenone moiety, along with its
metal complexes. The synthesis of the ligand, ((E)-3-((4-acetylphenyl)diazenyl)-2-hydroxy-1-
naphthaldehyde) (HL), was obtained from the interaction of 4-aminoacetophenone with 2-
hydroxynaphthalene-1-carbaldehyde in a one-to-one molar ratio. Subsequently, the interaction of HL with
various metal ions (Cr(1II), Mn(ll), Co(ll), Ni(ll) and Cu(ll) in the ratio of one ligand to one metal,
produced monomeric coordination connections. These compounds have been fully characterised using
analytical methods and spectroscopic techniques, involve elemental microanalysis,'H and °C-nuclear
magnetic resonance, Fourier transform infrared spectroscopy, electronic and mass spectroscopy, as well as
magnetic susceptibility and Conductivity measurements. The analytical data verified the formation of
coordination compounds exhibiting six-coordinate geometries. The antibacterial evaluation of the ligand
and its coordination complexes against bacterial strains and fungus species showed a significant
enhancement in the effectiveness of the antimicrobial ligand when forming complexes with metal ions. In
addition, the study evaluated the antibacterial activity of synthesised compounds with a number of bacteria

and fungi. The complex formation significantly enhanced the antibacterial efficacy of the ligand.

1 INTRODUCTION

The chemical compounds characterised by the
functional group RN=NR called Azo dyes’, where R
and R’ are typically aryl groups [1]. It is frequently
used to create mono-azo dyes, which are marketed
as coloring agents [2]-[6]. They could include [1]-
[3] azo linkages connecting phenol group and
naphthalene. Strong colours distinguish azo dyes,
they are thought to constitute the majority of the
synthetic dyes generated today. This class of
commercially available organic dyes has the highest
structural variety and a wide range of uses [7], [8].
Azo dyes are primarily synthesised through the
diazotisation of a primary amine, followed by
conjugation with one or more electron-rich
nucleophiles, including amines or hydroxyl groups
[9]. Azo dyes have special characteristics, including
molecular aggregation and optical data storage
capacity. In addition, they have been used in various
fields of activity, such as textile fibre colouring,

plastic, leather, metal chips, food products,
cosmetics, toys, plastics, biological and clinical
research, and even organic composition [10], [11].
Azo-dyes exhibit biological activity, including
antibacterial, antifungal, anti-HIV, and anticancer
properties. Therefore, they are of enormous
importance in medical chemistry [12], [13]. A
considerable amount of work was devoted to the
advancement and characterisation of excellent
azohydroxyl ligands, which possess the capability to
chelate metal ions and create complexes with
different configurations of structures [14]. In recent
years, we have documented the production of azo
chemicals and the complexes they create [15]-[17].
This chemical interaction of 2-hydroxynaphthalene-
1-carbaldehyde with 4-aminoacetophenone
generated the ligand. The produced compounds'
antimicrobial and antifungal properties were also
examined.
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2 MATERIALS AND
EXPERIMENTAL
PROCEDURES

The ligand's nuclear magnetic resonance spectra,
which include (*H and ®3C) spectrum, Utilising
dimethyl sulfoxide-d6 as the solvent, the results
have been obtained with a Bruker 400 MHz
spectrometer. The measurement frequencies had
been 400 MHz for *H and 100 MHz to obtain *3C,
using tetramethylsilane as the internal standard.
Fourier transform infrared spectroscopy The
spectrum has been obtained utilising KBr granules
and collected by using the FTIR-600 infrared
Fourier spectrometer throughout a spectrum range of
4000 to 200 cm™. Analyses utilising positive ion
electrospray mass spectrometry were performed with
a Sciex ESImass spectrometer. We used a Stuart
SMP4 electrothermal device to determine the
melting points of compounds. The spectrum of UV-
visible has been obtained within the wavelength
range of 1000 to 200 nm utilising a Shimadzu UV-
160A spectrophotometer. At room temperature,
using dimethyl sulfoxide, the solutions were
prepared at a concentration of 10 mol L and
analysed in a one-centimetre quartz cuvette. The
Eutech Instruments Cyber Can CON 510 digital
conductivity meter was employed to determine the
conductivity of the solution in DMSO with
concentrations between 10 and 10°. At the Heraeus
Vario EL and Shimadzu AA-7000 atomic
absorption, elemental (C, H, N) and metal content
were utilised for the analysis. Utilising a Metrohm
686 Titro processor and a 665 Dosim unit, the
quantification for chloride ions in compounds was
conducted by potentiometric titration. Finally, using
a magnetic balance from Johnson Matthey, the
magnetic characteristics have been assessed at 30°C.

3 SYNTHESIS

3.1 Synthesis of ((E)-3-((4-
Acetylphenyl) Diazenyl)-2-
Hydroxy-1-Naphthaldehyde) (HL)

Preparation of HL was based on the described
method [18]-[20] as follows; In a 250 ml round flask
containing 1.35¢ (10 mmol) of  4-
aminoacetophenone and 0.69g (10 mmol) of sodium
nitrite, 20 ml of one-to-one (EtOH:H,O) mixture
was added. The mixture was cooled to a temperature

range of 0 to 5°C in an ice bath. Subsequently, 3 ml
of hydrochloric acid (36%) was placed in a beaker
with 10 ml of cold distilled water, then added
dropwise with stirring over one hour. Diazonium salt
solution is the product of this process, then reacts
with a coolant mix that has 0.8g (20mmol) of
sodium hydroxide and 1.72g (10 mmol) of 2-
hydroxynaphthalene-1-carbaldehyde in 20ml of
ethanol. The mixture of reaction was allowed to stir
for two hours. Following to the reaction, the
precipitate had been filtrated at pH 4, washed with
cold water until its pH became 6-7, and then allowed
to dry. The precipitate was filtered and was orange-
red in colour. The precipitate was washed with 5 ml
of cold ethanol and then allowed to dry. The yield:
2.293g (72.10%), having a melting point among
136-138°C (Fig. 1). *H nuclear magnetic resonance
(400 MHz,DMSO-5,ppm). H,y at 6 9.67 ppm. 8.54;
8.45 ppm (s, 1H), which equivalent to H,y and H
protons, respectively. H, ,_) at 8.33 (d, J = 9.1 Hz,
2H). Hgp-y displays at 7.79 (d, J = 7.9 Hz, 2H).
Hygyp at7.48,7.39(t,J=7.5Hz 2H). at 7.01 (d, J
= 9.2 Hz, 2H); 6.76 (d, J = 9.6 Hz, 1H) belongs to
Hjry. Hgy at 2.60 ppm. Finally, at 15.27 ppm
belongs to the impact of tautomerism. The °C-
nuclear magnetic resonance (100 MHz, DMSO-ds,
ppm). Resonances at d; = 197.11 and 193.27 ppm
were assigned to carbonyl carbon: (ketonic C,);
(aldehydic Cy), respectively. The Signal of phenolic
carbon (C) was detected at 177.23 ppm. Resonances
assigned for N- (C,), was observed at 164.44 ppm,
when the other N- (Cg) chemical shifts appeared at
147.06 ppm. The two signals displayed at 143.02;
138.89 were related to (Cw), (Cy), respectively. The
peaks which related to (Ce), (Cx) and (Cx) showed
with 134,54; 132.14; 130.62 ppm frequency
respectively. The two groups of Carbon nucleuses of
(Cgq-); (Chp.), assigned at 129.75 and 124.71 ppm.
Resonance of (Cy); (Cq) signals appears at 128.61;
122.71 ppm, respectively. The assignments of (Cy)
and (C;) resonance appeared at 117.70 and 119.20
ppm, respectively. The methyl group (Cn), appeared
as a one peak at 27.15 ppm.

3.2 Synthesis of Complexes

The synthesised complexes process was a similar
process used to synthesise the chromium(lll)
complex. The process will be as follows: It has been
placed 0.3g (0.94 mmol) of HL has been dissolved
in 10 ml in a mixed solution (5:5) (ethanol-benzene),
and then 10ml of ethanol solution KOH 0.05¢g (0.94
mmol) was added in a 100 ml round-bottomed flask.
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We stirred the mix. Subsequently, the slow addition
of a solution of Chromium(lll) chloride hexahydrate
0.25g (0.94 mmol) in 5 ml of EtOH was performed.
The reaction mixture had been subjected to reflux
heating for two hours. Following the heat process,
the substance underwent filtration, washed to
remove any remaining unreacted material used a
cold ethanol and allowed to air dry. 0.262g (60.83%)
was the yield of the Cr(lIl) complex, with a melting
point above 300°C. The synthesis process has been
described in Figure 2. See Table 1 for further
information on yields, colors, the amounts of metal
salts utilised, and m.p. of the resulting complexes.

4 MICROBIOLOGICAL
EVALUATION

The susceptibility of bacteria and fungi to the
generated chemicals has been assessed utilising the
Kirby-Bauer disk diffusion method. Organism
colonies were suspended in an 85% sodium chloride
solution to achieve a turbidity comparable to 0.5

McFarland standard. over the surface of Mueller
Hinton agar in a Petri dish, this suspension was
evenly spread. Wells on the agar were created with
uniform spacing and concentration. In each well,
100 ml of the test sample diluted to 1 mg/ml DMSO
was added. After incubating, zones of inhibition
were evaluated for 24 hours at 37°C and compared
to reference values [21]. Control experiments using
DMSO solutions confirmed the absence of intrinsic
anti-microbial activity. Any of the tested bacteria or
fungus.

OH

Figure 1: Chemical structure of azo ligand.

Table 1: Yield, colors, metal salts quantites and m.p. of ligand complexes.

Complexes Quantity of metal salts Quantity of Colors m.p°C Yield (%)

(9) complex(g)
[Cr(L)CI2H20] 0.25 0.43 Yellowish- >300* 60.83
green
[Mn(L)CI(H20)2] 0.19 0.42 Dark orange >300* 70.00
[Co(L)CI(H20)2] 0.22 0.42 Dark brown | >300* 75.82
[Ni(L)CI(H20).] 0.22 0.42 Dark green | >300* 79.14
[Cu(L)CI(H20)2] 0.23 0.43 Reddish-brown | >300* 66.38
*=Decomposed

Table 2: Microanalys

is and physical characteristics of complexes.

Complexe Molecular M.Wt Microanalysis found, (calculated) %
formula
C H N M Cl
[Cr(L)CI2H20] C19H15CI2CrN204 458.27 (49.80) | (3.30) | (6.11) | (11.35) (15.47)
49.51 3.13 6.00 11.11 15. 05
[Mn(L)CI(H20)2] C19H17CIMNN205 443.74 (51.43) | (3.86) | (6.31) | (12.38) (7.99)
51.24 3.40 6.01 12.05 7.61
[Co(L)CI(H20)2] C19H17CICoN20s 447.74 (50.97) | (3.83) | (6.26) | (13.16) (7.92)
50.67 3.53 6.12 13.01 7.70
[Ni(L)CI(H20)2] C19H17CINi N2Os 447.50 (51.00) | (3.83) | (6.26) | (13.12) (7.92)
50.87 3.62 6.15 13.00 7.41
[Cu(L)CI(H20)2] C19H17CICuUN20s 452.35 (50.45) | (3.79) | (6.19) | (14.05) (7.84)
50.23 3.56 6.01 13.88 7.67
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S RESULTS AND DISCUSSION

The azo ligand ((E)-3-((4-acetylphenyl)diazenyl)-2-
hydroxy-1-naphthaldehyde) (HL). In this approach,
NaNO;, HCI and EtOH were used as a catalyst and
reaction medium, respectively.4-aminoacetophenone
and 2-hydroxynaphthalene-1-carbaldehyde reacting
in EtOH at a one-to-one ratio. The ligand functions
as a tridentate species, supplying the azo's nitrogen
atom, hydroxyl, and carbonyl oxygen as donor
atoms. The interaction of the ligand with the
chlorides of metal of Cr(lIl), Mn(ll), Co(ll), Ni(ll),
and Cu(ll) occurs in a mole ratio of one to one
(Ligand to Metal) yielded the segregation of six-
coordinate monomeric compound of the universal
formula [M(L)CI,H,0O] with Cr(1II), [M(L)CI(H20),]
with Mn(ll) and Cu(ll), Co(ll) and Ni(ll) ions
(Figure 2). The isolated compounds exhibit stability
in the air, exist as solids, and are soluble in DMSO
and DMF. However, it is not soluble in other
common organic solvents. Based on their physico-
chemical data, complexes' coordination geometries
and complexation behavior were assumed. Results
shown in Table 2 are well suited to the proposed
formula. Conductance measurements of the
compounds in dimethylsulfoxide solutions showed
that the complexes are non-electrolytic. The entity of
Azo was confirmed by C, H, N, M (Table 2), Fourier
transform infrared spectroscopy (Table 3), and
Electron spectroscopy (Table 4).

5.1 FT-IR and NMR Data

In Table 3, the main IR absorption bands of the
complexes are listed with their duties. The peak is
observable in the ligand spectrum at 3194 cm™ due
to v(OH) stretching vibration of the phenol hydroxyl
group [22]. at 1621 and 1492 cm™. The noted bands
correspond to the stretching of the carbonyl group
v(C=0) and the stretching of the azo group v(N=N),
respectively [23]. The complex spectrum had a
noticeable extent between 1617 and 1612
cm lwhich is related to the v (C=0) stretching
vibration. The ligand's spectra appeared the band at
1621 cm™. Interaction involving the metal ion and
the carbonyl oxygen atom is explained by the bands
that form upon complexation [22]. Band observed at
1492 cm® in HL, which belongs to the azo group
v(N=N) [20], [22]. It was displaced and appeared at
1463, 1466, 1489, 1465, and 1465 cm™ in the five
complexes in order. The occurrence might have been
associated with the involvement of the nitrogen atom
in complexation. In addition, the metal complex
spectra revealed new bands around (646-629), (464-

419), and (289-223) cm that were not visible in the
ligand spectrum associated to v(M-0O), v(M-N), and
v(M-CI), respectively [22], [23]. Finally, the
complexes of Cr(IlI), Mn(ll), Co(ll), Ni(ll), and
Cu(ll) showed peaks at (3439), (3432), (3337),
(3450), and (3547) cm™, respectively. were bound to
aqua molecules. At 742, 749, 756, 740, and 742
cm!, complex bands 1, 2, 3, 4, and 5 can be found.
These are linked to water-coordinated v(M-O) for
1,2,3,4 and 5 [20], [25]. The identification of peaks
in the nuclear magnetic resonance spectra
corresponds to the numbering scheme shown in
Figure 1. The spectra *H nuclear magnetic resonance
of ligand with dimethyl sulfoxide (de) as a solvent, is
shown in Figure 3. The chemical shift at  9.67 ppm
(s, 1H), that equivalent to one proton attributed to
phenolic proton H,y. The chemical shift that
appeared as a singlet signal at 8.54; 8.45 ppm (s,
1H), which equivalent to H,) and H protons,
respectively. The spectrum shows doublet signal
refers to Hy 4y at 8.33 (d, J = 9.1 Hz, 2H). The
doublet signal of attributed to H, ,_y displays at
7.79 (d, J = 7.9 Hz, 2H). The value of H, r) appear
as a triplet signal at 7.48, 7.39 (t, J = 7.5 Hz, 2H).
when another doublets signals displayed at 7.01 (d,
J=9.2 Hz, 2H); 6.76 (d, J = 9.6 Hz, 1H) belongs to
Hjyy protons. The aliphatic region revealed a
singlet peak belongs to H(;y protons appeared at 2.60
ppm. At 251 and 3.37 ppm, peaks were seen
corresponding to the dimethyl sulfoxide-ds solvent
and trace water molecules present in the solvent,
respectively. Finally, the proton signal which
appeared at a very low chemical shifting area, near
15.27 ppm belongs to the impact of tautomersim
which phenols suffer from [26]-[29]. Obesely the
spectrum don’t displays a signals between 4-5 ppm
which proven the transformation of amine group to
diazo moiety. Figure 4 shows the *C nuclear
magnetic resonance spectrum in DMSO-dg, which
shows the correct number of carbon atoms in a
molecule. Resonances at & = 197.11 and 193.27
ppm were assigned to carbonyl carbon: (ketonic Cy);
(aldehydic Cy), respectively. The Signal of phenolic
carbon (C¢) was detected at 177.23 ppm. Resonances
assigned for N- (C,), was observed at 164.44 ppm,
when the other N- (Cg) chemical shifts appeared at
147.06 ppm. The two signals displayed at 143.02;
138.89 were related to (Cw), (Cy), respectively. The
peaks which related to (Ce¢), (Cx) and (Ckx) showed
with 134,54; 132.14; 130.62 ppm frequency
respectively. The two groups of Carbon nucleuses of
(Cyg); (Chn-), assigned at 129.75 and 124.71 ppm.
Resonance of (Cy); (Cq) signals appears at 128.61;
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122.71 ppm, respectively. The assignments of (Cr) of the DMSO-ds resonances appeared at 40.50-
and (C;) resonance appeared at 117.70 and 119.20 39.33.

ppm, respectively. The methyl group (Cm), appeared

as a one peak at 27.15 ppm, when the solvent signals

N
0@
EtOH-Benzen ' KOH
N i 0
4] \‘L/
~ | \DHI
OH;

+ MClL, — o
MII= Mn, Co , Ni and Cu

heated at 70°C
) reflux for 2h

Figure 2: General route for the synthesis of HL complexes.

Table 3: FT-IR data of the most prominent peaks of complexes (cm™).

Compounds v(C=0)ke | v(C=C) v N=N v C-0 v(H20) v (M-0) v M-N v
V(C=0)al VEN 1 yM-OHz) | phenol M-
v (M-0) cl
aldeh.
C19H15CI2CrN204 1674 1593 1463 1357 3439 646 464 279
1612 1544 1265 742 590 260
1500
C19H17CIMnN20s 1671 1597 1466 1357 3432 629 449 281
1617 1581 1261 749 536
1538
C19H17CICON20s 1674 1598 1489 1334 3337 629 419 262
1615 1577 1262 756 558
1558
1551
C19H17CINiIN20s 1674 1593 1465 1355 3450 623 451 289
1614 1543 1267 740 572
1500
C19H17CICUN20s 1678 1593 1465 1357 3547 646 420 223
1614 1544 1265 742 569
1502
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Figure 4: 3C-NMR spectrum in DMSO-ds solutions of azo ligand.
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Table 4: Uv-vis data for complexes in DMSO solutions.

Complex Anm Molar extinction Assignment Suggested
coefficient emax geometry
(dm® mol* cm?)
C19H15CI2CrN204 301 1760 Intra-ligand n — n*, n—n* Distorted
436 597 CT octahedral
512 22 “Aog — *T1g®
C19H17CIMNnN20s 287 1090 Intra-ligand © — n*, n—n* Distorted
316 771 CT octahedral
374 559 CT
401 459 CT
488 85 6A1g — “T1g©®
C19H17CICOoN20s 299 1220 Intra-ligand = — ©*, n—>n* Distorted
374 220 CT octahedral
520 60 4T1g—4T1g®
C19H17CINiIN20s 241 2006 Intra-ligand = — ©*, n—n* Distorted
317 230 CT octahedral
498 29 3A2gF— 3T1g®
C19H17CICuUN20s 255 1550 Intra-ligand © — n*, n—n* Distorted
386 260 CT octahedral
564 90 2Big— 2Aog
int. 1
100063
900935
800e31
700631
60037
500631
400935 290.80
30063
200637
100637
063 , 2380 | . . s o 319.70
250 2115 2800 2825 2850 2875 2900 2925 2950 2975 3000 3025 3050 3075 3100 3125 3150 375 3200 mh

Figure 5: The ESI (+) mass spectrum of azo ligand.
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Figure 6: The fragmentation pattern of azo ligand.

Table 5: It shows the areas of antibacterial activity (mm) for HL and compounds.

Compounds Bacillus cereus (G+) Staphylococcus Proteus mirabilis Escherichia
aureus (G+) (GH) coli (G-)
DMSO - - - -
Tetracycline 30 27 14 1
HL 14 9 10 9

C19H15CI2CrN204 14 17 18 22
C19H17CIMNnN20s 10 9 11 9
C19H17CICoN20s 17 18 18 20
C19H17CINi N2Os 14 9 11 9
C19H17CICUN20s 16 17 18 17

5.2 Mass Spectrum

Mass spectrum HL was obtained by electron
scattering positive mass spectroscopy, spectrum in
Figure 5 showed the presence of a parent ion
molecule (M+H)*" at m/z = 319amu (2%), measured
for Ci9H1aN203, which requires 318.33 amu.
Figure 6 showed the fragmentation pattern of azo
ligand.

5.3 Electronic Spectra and Magnetic
Moment

Magnetic moment and UV-visible is summarised in
Table 4. Electron spectrum of the complexes
displayed characteristic peaks in the range 241-301

nm, indicating transitions n—n* and n—n*. Further,
Charge transfer phenomena are allow for the
observed peaks in an array between 316-436 nm.
[30,31]. The electron spectra of the Cr(111) complex
exhibit a special band at 512 nm, indicative of the
transition “A,g — 2T1g, indicating that a distorted
octahedral structure around the Cr(Ill) centre. This
explanation agrees to the value of magnetic moment:
(3.81) BM for the Cr(lll) complex. The Mn(Il)
complex exhibits a band at 488 nm in the region
of d-d, ascribed to the transition ®A;g — “T19(G),
indicating the geometry around the Mn ion was
distorted octahedral. This result corresponds to the
magnetic moment measurement for the Mn(ll)
complex: (5.90) BM. For the Co(ll) complex, the
spectrum exhibits bands at 520 nm of the d-d region
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that correspond with the transition *T;g®—*T;g®).
A six-coordinate complex suggested by these bands
indicates a distorted geometry around the ion of
Co(ll). The value of magnetic moment: (4.62) BM,
agree an octahedral arrangement around the Co ion
[30], [32]. Ni(Il) complex shows a peak at 498 nm,
assigned to 3A,gP— 3T1g®, indicating octahedral
geometry around the Ni atom. The value of the
magnetic moment: (3.29) BM confirms the
octahedral geometry around the Ni ion. Finally, The
Cu(ll) complex has a peak at 564 nm, ascribed to the
2Byg— 2Ag transition, which suggests a distorted
octahedral structure surrounding the ion Cu. The
magnetic moment value for ion Cu(ll); (1.93)
BM is consistent  with  this  structural
interpretation [30], [32].

5.4 Biological Activity

By using Tetracycline as a reference medication.
were utilised four bacterial strains to evaluate the
antibacterial activity of the synthesised ligand along
with their metal complexes: (Escherichia coli and
Proteus mirabilis (G—)) and also (Staphylococcus
aureus and Bacillus cereus (G+)). Control
experiments separately using dimethyl sulfoxide
showed the absence of any intrinsic antibacterial
effects [33]-[35]. Table 5 shows the inhibiting area's
diameters have been in comparison with those of the
antibiotic Syntriaxone. The main results were:

1) HL shows antibacterial activity against
(Escherichia coli and Proteus mirabilis (G—)),
(Staphylococcus aureus and Bacillus cereus
(G+)).

2) The (C19H17CICON205),
(C19H17CICuN205) and
(C19H15CI2CrN204) showed stronger
effectiveness against selected strains.

3) The metal complexes of HL exhibited
significant antibacterial activity comparable to
Tetracycline. This might result in potential
biological uses of the synthesised compounds.

Antifungal testing has been performed on the
yeast (Candida albicans), utilising fluconazole as the
reference medication. DMSO controls did not
exhibit antifungal activity [36]-[39]. The observed
antifungal activity. The values for the tested
substances have been shown in Table 6. The
subsequent findings have been discerned,;

1) against Candida albicans. All
exhibited antifungal activity.

2) Complexity substantially enhanced antifungal
activity of the free ligand, possibly as a result
of the chelate process.

substances

3) Fluconazole has shown greater effectiveness
than complexes against Candida albicans.

Table 6: The demonstrates of antifungal inhibition (mm)
zones of azo ligand and the compounds.

Compounds Candida albicans
DMSO -
Fluconazole 9
HL 14
C19H15CI2CrN204 17
C19H17CIMNnN205 15
C19H17CICoN20s 12
C19H17CINi N2Os 14
C19H17CICUN20s 16

6 CONCLUSIONS

The azo ligand (HL) and its paramagnetic complexes
involving the metals Cr(111), Mn(1l), Co(ll), Ni(ll)
and Cu(ll) have been reported. The synthesised
ligand HL  from reaction of the 4-
aminoacetophenone with 2-hydroxynaphthalene-1-
carbaldehyde in mole ratio one-to-one. The
interaction of ligand with metal ions at a (one-to-
one) L-to-M ratio generated isolated compounds.
They have been structurally characterised via several
Physical and chemical techniques. The six-
coordinate geometries for the metal complexes'
coordination environments given by analytical
techniques involve elemental microanalysis,1H and
13C-nuclear magnetic resonance, Fourier transform
infrared  spectroscopy, electronic and mass
spectroscopy, as well as magnetic susceptibility,
Conductivity ~ measurements and  Biological
Evaluation. The ligand Prepared had vyield:
(72.10%), having a melting point among 136-
13811C, As for the complexes resulting from the
reaction of the ligand with metal chlorides, the
melting point was higher than 300C. The FTIR of
HL displayed characteristic peaks for phenolic,
carbonyl, and azo groups. Complexation resulted in
carbonyl peak shifts, indicating back-bonding, with
additional bands related to the v(M-N), v(M-O),
v(M-Cl) and v(M-OH2) observed in the complex
spectra. Mass spectrum of ligand showed the
presence of a parent ion molecule (M+H)+ at m/z =
319amu, measured for C19H14N203, which
requires 318.33 amu. The UV/Vis of complexes
supported a distorted octahedral structure. The value
of magnetic moment is 3.81, 5.90, 4.62, 3.29 and
1.93BM for Cr, Mn, Co, Ni and Cu, respectively,
this explanation agrees to the electron spectra of the
complexes. At last, anti-bacterial and anti-fungal
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assays demonstrated enhanced bioactivity for the

resulting complexes comparing to free

ligand,

emphasising the plus-side outcomes of complex
formation.
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