NeuroQuantology | September 2020 | Volume 18 | Issue 9 | Page 96-106 | doi: 10.14704/nq.2020.18.9.NQ20222
Nadia Hussein Obaid et al / Preparation, Synthesis New Azo Ligand (E)-1-(3-((E)-(4,5-diphenyl-1H-imidazol-2-yl)diazenyl)phenyl)ethanone Oxime and

Some of its Metal Complexes

é

Preparation, Synthesis New Azo Ligand (E)-1-(3-
((E)-(4,5-diphenyl-1H-imidazol-2-
yl)diazenyl)phenyl)ethanone Oxime and Some of
its Metal Complexes

Nadia Hussein Obaidl*, Athmar Ali Kadhimz, Majida Hameed Khazaal®

Abstract

The research included the preparation of the New Azo Oxime Ligand derived from 4,5-diphenyl imidazole. The ligand
was prepared from the amine reactor with the coupling component in order to prepare the azo salicialdehyde. After
this the last compound and hydroxylamine hydrochloride which obtained the ligand mentioned some metallic
complexes were prepared for the ions of each element Co(II), Ni(II), Cu(II), Zn(II), Cd(1I), Hg(II). The person of ligand
and its metal complexes after sedimentation and purification by using the available spectral and analytical methods
such as Mass spectrum of ultraviolet- visible and IR spectroscopy.
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Introduction

The compounds of oxime are characterized by their
active Oxime group. The amphoteric trait of this
group is due to the basic nitrogen atom ). The
hydroxyl group is moderately acidic. The oximino
group determines the nature of the reactions of
oximes and their properties as well as their effect
on the determination of the spatial formulation of
these compounds. Many researchers have been
interested in this class of compounds where some
were used as reagents in analytical chemistry (2
because of their ability to form complex compounds
and some used oxidizing agents in polymerization
reactions 3) [t has also been shown to have a special
synthetic effect on lactam formation by means of a
pacman rearrange reaction . The twentieth
century antioxidants appeared to be an effective
biological agent used as pharmaceuticals (%, such as

pharmaceutical antibiotics, hypotensive, Anli Arrhy
thmia and Antiviral 6). The organic Phosphate
Oxime were used in conjunction with Intoxication
to reduce toxins formed in the body (M. It has been
used as bactericides and Fungicides ®.

Experimental

In this paper, the analytical and spectral
measurements of the prepared ligand and the
derived complexes of some selected metallic
elements were used in this research. The ultraviolet
spectra of ligand and its chelating complexes were
recorded using a device (Shimadzu 1700) within
range (200-800 nm) dissolve in ethanol using
quartz cell.
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The melting points of ligand and its solid canine
complexes were measured using the device (Stuart
melting points SMP 10). The molecular conductivity
measurements were recorded for the complexes at
25 + 2 € for solution (1x10-3) of the sample in
ethanol using a device (Digital conductivity meter
Alpha -800).The infrared spectra of the azo
compound and its metallic complexes are recorded
in their solid state within the rang (400-4000cm-1)
in the solid potassium bromide with the apparatus
completion (Shimadzu FTIR 8400
spectrophotometer). The mass spectrometer was
also recorded by advice (MSD Direct Probe).
Measurements of magnetic sensitivity of solid
complexes and at laboratory temperature were
performed using a device (Balance Magnetic
Susceptibility Model-M.S.B Auto).

Prepare the Ligand

The ligand attends in two stages.

1)- Preparation of Oxime

This compound was prepared form reactor 3-
amino acetophenone with hydroxyl amine
hydrochloride and in equal proportions by mixing
solution in a circular beaker capacity (250ml)
(0.001 mol), (1.253g) of actofenone derivative and
dissolved in (25ml) ethanol were dissolved with
aqueous solution of each mixture (0.05ml, 1.042g)
hydroxylamine hydrochloride and
(0.015mol,2.04g) sodium acetate in 100ml ethanol.
The solution went up for an hour and was set aside
to cool the Yellowish white crystals were filtered
and washed with cold distilled water and then with
ethanol and left aside to dry. It was re-crystallized
from hot ethanol and its melting point was
recorded at (129-131C°) while the product
percentage reached 80%.
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m-amino acetophenone oxime

Scheme 1. Synthesis of Schiff beas

2)- Prepare the Ligand

The azo attended Oxime from the diazinium salt
pairs of Oxime amine with imidazole in an alcoholic
medium dissolve (0.01mole,1.50g) of metal amino
acetophenone oxime in a solution resulting from
mixing (3ml) of hydrochloric acid with (50ml)
distilled water cool the mixture with ice to (0C°),
The add a (0.01mol) solution (0.7g) of sodium
nitrite dissolved in to drops of distilled water as a
drop taking in to account stirring and maintaining
the temperature below(5C").the solution is left to
settle for 930 minutes) to complete the process of
nitrogen and obtain a solution of diazinium
chloride for oxime amine. The said salt solution was

added gradually with continuous stirring to a
solution (0.01 mol, 2.2g) from the base of the pairs
4,5-diphenylimidazole  dissolved in mixture
consisting of (15ml) of ethyl alcohol and (15ml) of
sodium hydroxide solution (1mol). The coloration
of the solution was observed in an orange color
leave the solution for the next day. The acid
function was modified to (PH=7) to obtain a
reddish orange precipitate. The precitate was
filtered and washed with distilled water to get rid
of sodium chloride resulting from the pairs and
neutralization process. Dry and recrystallize from
ethanol to get the ligand in pure from. The equation
below explains how to obtain. The aforementioned
ligand.
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Scheme 2. Synthesis of Ligand

mixing the alcoholic solution of ligand with the
Prepare the Metal Complexes of the Ligand aqueous solution of the ions salts under study.
These solutions were left to cool and it was noted
that sediments of different colors were observed

divulgence the derived from ligand and azo — Oxime according to the different metal ions complexes to
(DIDPEO) from the reaction of a solution of be prepared. The sediments were filtered and dried

. : . and each was washed with minimal mixture
(0.762g) of ligand dissolved (50ml) of ethanol with ] ] . .
an aqueous solution of the mentioned ions salts. (al.COhOI' water) (1:1) and then dried. Melting
The whites are suitable for the required molar points were recorded and measurement results
. . . . were listed in table (1).
proportion of (metal: ligand) after dissolving them

separately in (5ml) of distilled water and after
Table 1. Shows the physical properties of the prepared ligand (DIDPEO) and its complexes

the metallic presenters were prepared for Cobalt,
Nickel, Copper, Zinc, Cadmium and Mercury ions

Compounds Color m.p € Yield %
L (C23H19N50) Orange 125-127 € 85%
[Co(C23H19N50)2Cl2] Dark blue 194-196 € 90%
[Ni(C23H19N50),Cl;] purple 143-145 € 84%
[Cu(C23H19N50)2C12] Dark red 190-193 (o: 92%
[ZH(C23H19N50)2C12] Dark red 136-138 CD 94%
[Cd(C23H19N50)2Cly] Dark blue 142-145 € 80%
[Hg(C23H19N50),Cl,] red 184-186 C 79%
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Results and Discussion it at (381g/mol) which competed with stock
compound that act fragment in figurer (1).

Mass Spectrum

Mass Spectrum gave good results about fragments
of prepared compound by giving most of parts from
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Fig. 1. Mass spectrum of Ligand
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Scheme 3. Segment fractionation of the Ligand
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FTIR Spectroscopy

Table 2. IR spectra frequencies for the ligand (DIDPEO) and its metal complexes in cm-!
Compound v (C=N) | v(N=N) | v v (N- | v(O- | v(C- | v(C-H) | v(M-N)

imidazo | azo (C=N) | H) H) H) aroma
Schiff | imid aliph

L= C23H19N50 1512 1438 1604 | 323213381 | 2090 | 3061 | ...
[Co(C23H19N50)Cl2] 1512 1452 1602 | 3221 | 3388 | 2916 | 3062 466
[Ni(Cz23H19N50)2Cl:] 1506 1444 1602 | 3300 | 3377 | 2104 | 3061 449
[Cu(C23H19N50)Cl2] 1558 1442 1602 | 3140 | 3390 | 2916 | 3059 453
[Zn(C23H19N50)2Cl;] 1558 1442 1604 | 3147 | 3217 | 2926 | 3062 447
[Cd(C23H19N50)2Cl] 1556 1411 1639 | 3176 | 3284 | 2852 | 3061 474
[Hg(C2sH1oN50):Cl] | 1502 | 1440 | 1602 | 3203 | 3375 | 2916 | 3061 462

The absorption beams of the prepared kids and
complexes were followed, as the ligand spectrum
showed an absorption beam at the frequency
(1512) cm! that is due to v(C=N) cm'! bond of the
imidazole ring - while this package showed a clear
difference in the frequency locations in addition to
the difference in the intensity and shape of the
beams in the spectra Complexes where they
appeared at frequencies between (1502-1558) cm-
1, which means that the consistency process
occurred through the imidazole nitrogen atom with
the metal ion, and the ligand spectrum showed a
sharp absorption beam at the frequency (1438) cm-
1 belonging to the azo group v (N=N)(19 While the
spectra of complexes showed a clear shift towards
lower frequencies, they varied between (1411-
1452) cml, indicating The symmetry of the
nitrogen atom also the ligand spectrum showed an
absorption beam at the frequency (3232) cm
belonging to the sphincter v (N-H)(13, whereas in
the complexes this bundle appeared at frequencies
between (3140-3300) cml. The frequency (3381)

the spectra of complexes at frequencies between
(3217-3388) cm. The ligand spectrum showed a
beam at the (1604) cm! frequency that returns to v
(C=N)13) for the azomethine group. Absorption
beams appeared in the spectra of complexes at
frequencies between (447-466) due to the
association of v (N-M) (19 Harmonicity while the
ligand spectrum was devoid of these packages,
which indicates that the coordination process

between ligand and metal ions occurred through 1
the atom nitrogen atom of the azo group and the

nitrogen of the imidazole ring. The ligand spectrum
is a beam at the (2900) cm'! frequency that returns
to the v (C-H) aliphatic. In the spectra of complexes,
this beam appeared at frequencies between (2852-
2961) cm. Also, a beam appeared at the (3061)
cml frequency that goes back to (C-H) (5
Aromatics and in the spectra of complexes
appeared at the frequencies (3059-3062) cm'L.

cm-lreturns to v (0-H) (12) bond while appeared in
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Fig. 2. IR-spectra of the Ligand
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Fig. 6. IR-spectra of Zn (II) complex
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Fig. 8. IR-spectra of Hg (II) complex

Magnetic Susceptibility

The results of the magnetic sensitivity
measurements are listed in the table (3) where the
magnetic moment value of the Co(II) Complex is
(4.35 B.M). This is consistent with the result of
octahedral cobalt complex high twisting (t2g,eg)e).
As for the Ni(Il) Complex its magnetic moment

complex at the laboratory temperature and using
ethanol, which ranged from (8.64-13.38S. cm2.mol-
1) and listed in table (3), We find the lack of ionic
properties of all these complexes. These results are
identical to what was stated in the literature for
metallic complexes devoid of ionic properties (20).

Table 3. Molar conductivity and Magnetic susceptibility values for
ligand (DIDPEO) complexes in ethanol

value reached (3.24 B.M). This corresponds to the

magnetic moment values of the octahedral Nickel

complex and indicates the presence of the para
magnetic characteristic (17). The value of the

magnetic moment of the Cu(ll) Complex reach

(1.78B.M), which indicates the presence of the

paramagnetic characteristic resulting from the

presence of a single electron for the Cu(II) ion in its

complexes(8). As for the complexes of both
Zn(I1),Cd(II) and Hg(Il) they have shown Di
magnetic properties due to the fullness of the plane
(nd) in the electrons(9).

Measurement of Molar Conductivity

From the results obtained, it is clear that the molar
electrical conductivity measurements for solutions
of canine complexes of ions under study with the
ligand and with concentration of (1x10-3) molar per

compounds Wetf (B-M) | Am(S.cm2 mol-1)
[CO(C23H19N50)2C12] 3.56 12.31
[Ni(C23H1sNs0),Cl;] | 2.73 10.57
[Cu(C23H19N50)2C12] 1.78 8.64
[Zn(C23H19N50)2C12] Dia 12.27
[Cd(C23H19N50)2C12] Dia 11.42
[Hg(C23H19N50]2C12] Dia 13.38
Electronic Spectra

The electronic spectra of ligand and its solid metal
complexes recorded (d-d) type electronic
transitions and charge transfer peak, and the ndliga
spectrum showed two absorption peaks at the
frequency (302mn)(33112cm') and (454nm)
(22026cm 1)1, The cobalt (II) complex also
showed three permissible transmission beams in
Ramabhith, that the spectrum did not show the first

102
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beam clearly, while the second package appeared at
the (732nm)(13661cm!) and third at the
(468nm)(21367cm 1) frequency did this gives this
octahedral shape of the cobalt complex(22. The
nickel (II) complex spectrum also showed three
primary absorption at frequency (977nm)
(10235cmt) and second at frequency (855nm)
(11694cm-), while the third at frequency
(483nm)(20703cm 1) these beams are within the
ranges indicated in the literature(3). The confirms
that the nickel complex takes the octahedral shape.
As for the octahedral copper complex spectrum, it
showed three absorption beams, the first at
frequency (976nm)(10245cm1)24, the second at

frequency (884nm) (11312cmt)and the third at
frequency(518nm)(19305cm!) and this indicates
that the copper complex took the octahedral shape
deformed. As for electronic spectrum of the
complex zinc, cadmium and binary mercury with
ligand, it does not possess type (d-d) electronic
transmissions because of the fullness of the five (d)
orbtals. As new bundles appeared in the metal ion
complexes that were not visible in the ligand
spectrum, this indicates the consistency of the
metal ion with ligand due to the charge transfer
(C.T)@.

Table 4. Shows the electronic spectra of ligand and its metal complexes in ethanol solvent

Compound Assigument Absorption band(cm) | Proposed Structure
L=( C23H19Ns0) n—t 33112 |
charge transfer | 22026
[CO(C23H19N50)2C12] 4T1g—>4T2g oh
1T1g = 1Asg 13661
Tig - *Tig 21367
[Ni(C23H19N50)2C12] 3A2g—>3T2g 10235 oh
3A2g -3T1g 11694
3A,g =3T1g 20703
[CU(C23H19N50)2C12] 2B1g—>2A1g 10245 oh
2B1g —2B2g 11312
2B,g —»2Eg 19305
[Zn(C23H19N50)2C12] C.T oh
[Cd(C23H19N50)2C12] C.T oh
[Hg(C23H19N50)2Clz] C.T oh
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Fig. 9. UV-Vis spectra of Ligand Fig (10): UV-Vis spectra of Co (II)
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Fig. 15. UV-Vis spectra of Hg (II)

ligand (DIDPEO). The spatial shape of metallic
complexes can be illustrated in the following

Space Shape manner.

From the results reached it is possible to propose
the octahedral from of all metal complexes with
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