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ABSTRACT :

In this research, a new series of transition metal complexes Of cobalt, copper, zinc,
cadmium and mercury in their divalent states were prepared using Schiff bases. The new
Ligand Schiff base named [ (Z)-4-((3-chloro-benzylidene) amino)-1,5-di-methyl-2phe-
nyl-1,2dihydro-3H-pyrazol-3one] Aseries of new metal complexes of common molecular
formula [M(L),H,OCI].H20Cl and [M(L),CL]JH,O had been synthesized and identified
by the infra-red, UV-Visible spectra, elemental analyses, atomic absorption, chloride con-
tent, mass spectra, magnetic susceptibility and conductivity measurements in addition
to the thermogravimetric analysis (TGA, DSC). In consistence with magnetic spectral
researches’ results, the proposed geometrical structures for all produced complexes were
octa-hedral formulas.

KEY WORDS : pyrazol, acitic acid, benzaldehyde.
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Introduction

The schiff base composites have
been considered with azomethine
group(-CH=N- ) presence as per the
reflux consequences amongst ketone
or aldehyde with the primary aminl.
Studies had exhibited that azo-methine
group(-CH=N-) represents donor-ac-
ceptor group and is an acceptor via
n- orbital of double bond; and donor
through nonacceptor of the electrons
to nitrogen atom of this group [2].
Schiff base can be derived from benz-
aldehyde or its derivative complexes
with the aniline or aniline derivatives
Schiff base molecule i1s not even, as
benzene ring that is attached to atom of
nitrogen is outside the remaining mol-
ecule’s level, and it had turned out that
compensators on molecule of the benz-
aldehyde are of a higher influence in
electronic distribution when compared
to compensators on the cycle of aniline
[ 3]. Mainly, the Schiff bases move un-
like other zones such as pharmacology
as anticancer agents [ 4]. In addition to
that they’re applied in the manufacture

of things, such as thermal Ignitions in

Radical polymerization [ 5].

Materials and Methods

Preparing
[Co(Il), Cd(II), cu(Il), Hg(I) and
Zn(Il)] via ligand(L), chelate facili-
ties of the ligand and the metal (1:2)
have been arranged through dissolv-
ing ( 0.20g) of Schiff base in 10.0ml of
the solvent. Consistent hydrated metal
Chloride salt of CoCl,. 6 H O=0.073g,
CuCL.2H O= 0.292g, HgCl=0.083,
and Cd C1,.H,0=0.06¢g has been liqui-

fied in the absolute ethanol 10ml var-

metallic  complexes

ied with ligand solvent and refluxed for
a duration of 3hr on the contents cool-
ing. The produce has been filtered, and
after that, they had been splashed with
the solvent and de-hydrated after that
below the vacuity.

All of the composites that were uti-
lized have been of the highest levels of
the BDH Fluka purity.

Instrumentation

TGA-DSC has been characterized
then analyzed, FT-IR-Spectra have
been recorded on the shimadzu 8400s
in arrange of 400cm-400cm with the
use KBrdisk. Analyzed CHN was ac-

complished on Euro-EA Eiemental and
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H-NMR spectra were chara cterized
Facility Preparations
Preparations of New schif base

ligand [(Z)-4-((3chlorobenzylidene)

amino)-1,5-di-methyl-2phenyl-1,2
dihydro-3H-pyrazol-3one

In a round bottom flask, 3-chloro
benzaldehyde( 0.344g) in 5 ml acetic

acid and 4-amino antipyrin (0.5g)in

10.0ml ethanol has been refluxed for
5h [6]. After that, the reaction flask has
been kept in freeze bath for a number of
records, followed by pale green precip-
itate and letting it dry, which has given
precipitate that has Golden yellow col-
or. The ground work of the Schiff base

can be depicted in schemel.

N
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Schemel: Preparation of Schiff base ligands
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1Iscussion

Results and d

Elemental analysis

Some analytical and physical ligand properties in addition to its complexes

have been examined, aimed to find chloride content.
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FTIR of the Ligand and facilities

IR spectral data of the Schiff base
ligand as well as their complexes can
be listed in table2. Infra-red spectra of
complexes were equated with those of
free ligand for the purpose of regulating
sites coordination, which could be com-
plicated in the chelation. The band in the
infrared spectrum of free ligand at 1647
cm was transferrable to stretching shak-
ing carbonyl group of Schiff base ligand
which has been lifted to a lower level
of the frequency in the Infra-red spec-
tra of the facilities at 1168 cm-1. Band
appearance in (462-444)cm-1 range in
infrared spectra of all facilities had re-
sulted from validates of v(M-O) [7]. A
band at (1614cm-1) in infrared spec-

ta of free ligand might be due to imine

group V(C=N) stretching vibration that
has been altered to higher or lower lev-
el of the frequency; in infrared spectra
of facilities of Nickel(II), Co(II), and
Zn(II),Cd(II) and Hg(II) rose in to high-
er level of frequency, whereas Cu(Il)
facilities had fallen to a lower level of
frequency that had been specified for
harmonizing ligand with the metal ion
through N atom [8]. Which has later
been validated by presence of an orig-
inal band in (545-516cm-1) range that
1s transferrable to the v(M-N) [9,10]. It
has been established that the ligand had
played a part of the bi-dentate ligand
that 1s harmonized to the metal ions via
O atom of carbonyl group of the benz-
aldehyde and N atom of the imine group
for all of the facilities

Table2: Properties of infra-red bands of the absorption
of ligand (L) in addition to its complexes in cm!

Compound vOH | v (C=0)|v(C=N)| (C-N) | (M-N) | (M-O)
L 3192 | 1647 | 1614 | 1067
[Co(L), H,OCI.HOCl | 3412 | 1645 | 1592 | 1077 | 512 | 444
[Ni(L), CL, ].H,0 3221 | 1643 | 1566 | 1079 | 500 | 433
[Cu(L), C1, |.H,O 3158 | 1678 | 1651 | 1093 | 545 | 462
[Zn(L), CL, |.H,0 3278 | 1645 | 1617 | 1079 | 510 | 444
[Hg(L),H,OCIL.HOCl | 3374 | 1645 | 1592 | 1700 | 516 | 444
Cd(L), CL,H, O 3194 | 1645 | 1617 | 1076 | 509 | 446
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U.V-Vis

UV-vis of ligand and its (co), (Cu),
(Zn), (N1), (cd) and mercury facilities
have been measured and spectral data
have been registered as can be seen in
table3. u.v-vis of chiff base ligands had

been described mainly by 3 absorption
top at (277nm)consignd to (329nm)
that has been allocated have been lifted

to lower or higher frequencies in elec-

tronic spectra of all set complexes.

Table3: UV-Visible spectra of the ligand in addition to its chelate facilities

€ . Proposed geo-
Compounds Anm | vi(em') max Transitions .
L/mol-cm metric shape
241 | 414937 | 1600 Intra-ligand
314 | 31847 800 Intra-ligand
[Co(L) 362 | 27624 880 Intra-ligand
H.OCILH é) cl 487 20533 50 ‘T g T g, Octa-hedral
’ S 625 16000 220 T gn—"'Ag,
663 15082 300 T gn—"'Asg,
690 14492 310 4T] Ern 4Tz Er)
371 | 26954 1120 Intra-ligand Octahedral
[Ni(L), CL].H,O 655 152671 75 3A2g(F)_) 3Tlg(P)
2 247772
689 | 14513 6500 A8 T8
896 | 11160 20 A8 T
384 | 26041 520 Intra-ligand
776 Intra-ligand Distorted
[Cu(L), CL].H,0
857 11668 40 ‘B, —’Eg Octa-hedral
980 | 102040 60 ‘B, "B,
313 31948 2030 Intra-ligand
Zn(L),CLIH,O[ 362 27624 2040 Intra-ligand
450 C.T
359 27855 210 Intra-ligand
Hg(L),H, OCI.H,OCl | 342 29239 180 Intra-ligand Octahedral
2772 2
455 C.T
313 31948 2030 Intra-ligand
362 27624 2040 Intra-ligand
[Cd(L), CL]H,0
450 C.T
978 10224 40
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MAGANETIC
MENT
For Schiff base metal complexes
that have the general formula[ML, Cl_]

MEASURE-
Conductivityand

H,O,[ML, H, OCI]H,O Cl, The data of

molar conductance calculated at room
temperature in ethanol changed from
11.6to 57 S cm2/mol that revealing

non- electrolytic kind of complexes.

Table (4): molar conductivityand MAGANETIC MEASUREMENT of complexes.

No. Complex (]:1"\‘:[) Conductivity | nS/em | Ratio
1 [Co(L),H,OCI].H,O CI 3.865 57 11
2 [Ni(L),CL].H,0 25.5 Neutral
3 [Cu(L),CL].H,0 3.0263 26 Neutral
4 [Zn(L),CL].H,O 0.00 11.6 Neutral
5 [Hg(L),H,0CI].H,0 CI 0.00 43 11
6 [Cd (L), CL].H, O 0.00 21 Neutral

GC-mass of the ligand and the
complexes

Electro-spray mass spectra of ligand
shows parent ion top at the value of
(M/Z)=(325) inconsistence with [M+],
other rubbles and their similar pattern
of disintegration and abundance was
proposed. The electrospray mass spec-
tra of Co(II) complexes shows the par-
ent ion top at the value of (M/Z)=(817)
that had been 1n agreement with [M+],
other parts and their comparative abun-

dance and disintegration configuration

has been exposed. Electrospray mass
spectra of Ni(II) complexes had con-
firmed parent ion top at (M/Z)=(799),
which corresponds to [M+], other
parts besides their similar patterns of
abundance and disintegration had been
shown.

Thermal decompositions of the li-
gands and Zn(Il), Cd (II) Complexes

The prepared ligand’s thermo-gram
(C, H,, NJOCI) has been conducted
through the differential calorimetry
(DSC) and TGA, in inert atmosphere
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utilizing the argon gas at a mean tem-
perature degree of 10°C/min and a (26
mg) sample weight. prepared ligand
(L) TGA curve had shown that it had
undergone one weight loss phase [1.90
-1.60]. Thermal study of the complex
Cd C,  H,, N, O, Cl, has been conduct-
ed in inert atmosphere of argon at a
mean temperature degree of 10°C/min

with a (21mg) weight. The curve of the

TGA had shown that the complex goes
through 4 weight loss stages.

The thermal study of ZnC, H, N O,
Cl, complex has been performed in in-
ert argon atmosphere at a mean tem-
perature degree of 10°C/min by 17mg
weight [21]. The curve of TGA had
shown that this complex had a single

weight loss phase.

TableS: Thermal analyses of ligand in addition to its complexes

Decomposition
Compound Stages | Temperature Total mass loss Assignments
Initial-inal(°C)
L 1 900 (1.619)(1.611) C,H,N,O
[Cd(L)2CI2].H20 1 905 (5.096)(5.097) CdC, H,N,O,Cl,
[Zn(L)2CI12].H20 1 900 (1.012)(1.013) C,H N0, Cl

Conclusions

The objective of the present research
was creating a new ligand the contains
a group of azomethine (-CH=N-) as
donor-acceptor group that had been
countered with around transition metal
ions in Co(II), Ni(II), Cu(II), mercury
and Zn(II) to present a series of new

metal complexes of common molecu-

lar formulations [M(L)2H20O CI].H20.
Cland [M(L), Cl, JH O metal complex-
es have been proven to have octa-he-

dral formula.
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