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ABSTRACT

With respect to specious application of phenyl hydrazine and its derivative in organic Chemistry, Pharmacy and
chemical industry. On its toxicity and biological effects, the 2-[Phenyl — (Phenyl Hydrazino) — Methyl] Phenyl amine
are raised from interaction between 2-phenyl hydrazine and ceton in acid media. The constitution of this ligand is
described below: presence of acetonitrile solvent in spectrophotometry the temperature is 25°C method using
SHIMADZU 2550 devise a complex constitution is observed by strewing Cu®the cation by a 10 microlitric syringe
on a solvent made in a quartz cell (1cm), (that ligand with concentration of 5.8x10™). This observation was using
the molar proportions. for more confidence they used other ways such as jab method with stochiometric 1:1 and
spectrum method FT-IR, FT-NMR that the devices names called SHIMADZU IR470, BRUKER 200 MHZ.
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INTRODUCTION:

Heavy-metal ion is ubiquitous in nature, thus resulting in
a serious environment problem. Due to their high
toxicity, there is an obvious need to determine them
rapidly on site at trace levels. Therefore some typical
detection methods such as atomic absorption
spectrometry, conductometric Biosensor Based on Sol-
Gel and inductively coupled plasma mass spectrometry
have been use for the determination of heavy-metal
ions[1].Metal ions are not only valuable intermediates in
metal extraction, but are also important raw materials for
technique applications. According, complexation of metal
ions is an important technique for recovering metals from
various sources (hydrometallurgy) and for the removal of
metal ions from solutions in municipal and industrial
waste. As a consequence, complexation, separation, and
removal of metal ions have become increasingly
attractive areas of research and have led to new
technological approaches [2].

Theorems and its derivatives are useful as anti-tumor,
anti-fungi, anti-bacteria, insecticidal, herbicidal, pesticide
agents, and plant-growth regulators [3].Ruthenium (lll)
complexes containing these ligands have recently been
used as catalysts for oxidation of alcohols to carbonyl
compounds [4].
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Traditionally, in order to study the complexation of new
synthesized ligands with metallic cations; potentiometry,
paper electrophoresis, membrane permeation, affinity
capillary electrophoresis and UV-Vis spectroscopy was
chosen because of its simplicity, low cost and availability
of the UV-Visible spectrophotometer in most laboratories
[5-10]. So up present, a large number of papers have
been devoted to the study of complexation reaction
between metal ions and various ligands.
Spectrophotometric methods are in general highly
sensitive and suitable method for studying chemical
equilibrium in solution.

In this work the complexation behavior of a newly
synthesized theorem derivative ligand with selected
metallic cation have been studied and the stoichiometry
and formation constancy of the complexes of the
synthesized ligand, with several metallic cation in
acetonitrile solvent were determined by UV-Visible
spectrophotometric studies which was established by
NMR and IR spectroscopy

Experimental

Instruments

All UV-Vis studies were carried out on a Shimadzu 2250
UV-Vis spectrophotometer using a 10 mm quartz cell. IR
spectra were obtained using a nexus 670 FT-IR Thermo
Nicolet spectrometer using KBr disk. HNMR spectra were
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recorded on 300 MHz NMR instrument using as an
internal standard in CDCL3.

Reagents

All solvent and chemicals used in this work were of
analytical grade obtained from Merck (Germany) and
used with no further purification. The theorem derivative
ligand, 2-[Phenyl — (Phenyl Hydrazino) — Methyl] Phenyl
Amin was synthesized and purified.

Procedure

Firstly the absorption spectra of the ligand 2-[Phenyl —
(Phenyl Hydrazino) — Methyl] Phenyl Amin, recorded in
the wavelength range from 190 to 700 nm. Then small
volumes of concentrated metal cation solutions (e.g. O-
100 from stock solutions with a concentration of 10°M)
were added to ligand solution (2ml of a 5.8x10™ M stock
solution). The absorption spectra of the metal ion 2-
[Phenyl — (Phenyl Hydrazino) — Methyl] Phenyl Amin
complex record in the wavelength range from 200 to 700
nm and resulting changes in absorption spectra were
recorded. This procedure were done for metal ion such as
Cu (ll). Examples of the changes in absorbance due to
complex formation is given in fig.1 for Cu (Il). These
figures clearly show the complexation of M with 2-
[Phenyl — (Phenyl Hydrazino) — Methyl] Phenyl Amin,
Scheme 1 represents structure of M in complex with L in
ML type complex.

The stoichiometry of complexes was found using
absorbance mole ratio data, and in order to further
evaluation of obtained results, the job’s method of
continuous variation was employed, between standard
solutions of 10°M of metal ion with the ligand solution,
5.8x10” M.A series of solutions were prepared in which
the total volume is 2 ml, with different mole ratios, (eg. O-
1). For evaluation of the formation constants of
complexes K; from the absorbance mole ratio data. The
nonlinear least-squares curve-fitting program KINFIT was
used [11-19].

Result and Discussion
For the cases of one step ML complex formation, the

following equation could be derived using ligand
concentrations equation for simple ML type [3].
M+L=ML (1)
Ke= [ML] / [L] [M] (2)
CL=[L] + [ML] (3)
CM=[ Mn*] + [ML] (4)

Absorption spectra

In order to study of complex formation between Cu (ll)
with 2-[Phenyl — (Phenyl Hydrazino) — Methyl] Phenyl
Amin, the absorption spectra of the ligand, Cu and ligand-
Cu were investigated in the range of 200nm-400nm. Fig.1
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illustrates a new spectrum that is due to formation of
complex. The complexometric spectra for the
complexation of Cu (IlI) with the ligand were represented
in fig. 2. As it shown, the isosbestic point in 350nm and
380nm represents the complex formation.

Figure 1: electronic UV-Vis absorption spectra of ligand (5.8x10'4), Cu
(10'3M),) and ligand-Cu in acetonitrile

18

Wavelength/nm

Figure 2: electronic UV-Vis absorption spectra of the ligand in the
presence of Cu®’. [ Cu*] /[L].
Mole ratios are: 0.14, 0.28, 0.42, 0.56, 0.7, 0.87, 1, 1.12, 1.24, 1.36,
1.48, 1.16, 1.72, 1.84, 2, 2.12, 2.24, 2.36.

3.2 Mole ratio method

The stoichiometric ratio between Cu (Il) ions and L in the
complex was checked by the mole ratio method. The
measured absorbance is plotted against the mole ratio
[Cu®*] / [L] as show in fig.3 and the plot showed a certain
break point confirmed that the molar ratio between Cu
(1) and l'in the complex is 1:1 and the complex is ML type.
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Job’s method

1 To confirm the stoichiometry of complex, job’s method
0.95 - was applied. Application of Job’s method of continuous
0.9 7‘“‘“0 variation [21] indicated a 1:1 complexation ratio because
8 0.85 | “,” of appearance of a peak in 0.5 mole ratio and spectrum
< “0, of FT-NMR ligand and ligand-Cu illustrate in Fig 5a, 5b.
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Figure 3: A plot ofabsorbzance at 268nm as function of mole ratio of H' i|1 L‘.}I“ M- lf\ﬂ‘p"'\‘ ;"
[Cu®*]/ [L] in acetonitrile. A M7 e AW b A

Kinfit program

Nowadays different programs such as the KINFIT and
BEST programs have been used for evaluating the % s s g 5 =
stability constant of complexes or dissociation constants
of ligands, using spectrophotometric or potentiometric
data [20]. The complex formation constant k; were
evaluated the absorbance-mole ratio data, the nonliner
least-squares cure-fitting program KINFIT was used.
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Figure 5b: Spectra of NMR for ligand

Figure 4: The corresponding Abs .Vs. [Cu2+]/ [L] plot. Where is
experimental point, 0 is estimated and = is matching point.

Result data are included in table 1.

Table 1. Resulting of IR spectrum of ligand-metal complexes in acetonitrile at 25°C. (S=Strong, b=broad).

Species | C-H Functional Group N-H Functional Group C=N Functional Group C-N Functional Group
Wavenumber | Peak Wavenumber | Peak Wavenumber | Peak Wavenumber | Peak
(cm™) Description | (cm™) Description | (cm™) Description | (cm™) Description

L 3054.2 s 3467.1 S 1600.49 s 1248.15 s

L-Cu® 3057.7 b 3441.89 b 1600.17 b 1250.71 b

In order to calculate the stability constants, the absorbance curve fitting program and mole ratio data was used by a non
liner least square. The resulting data are shown in, table2.
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Table 2: Formation constant values for ligand-mental complex in acetonitrile at 25°C.

Complex

L-Cu

Stoichiometry

Ml

K¢

2700

Conclusion

In this work, the synthesis and complexation reactions
between 2-[Phenyl — (Phenyl Hydrazino) — Methyl]Phenyl
amine and several transition metal ions include Cu®* has
been investigated in acetonitrile at room temperature
using spectrophotometric methods. According to the
recoded absorption spectra and observation of changes
after each addition of cations in them, we can prove that
complex formation was occurred. These changes include
formation is isosbestic point, shift and intensity decrease
of absorption spectra and appearance of new spectra
that are related to the new formed complexes. Mole ratio
plots showed a break point at the mole ratio of 1 that it
means the complexes have ML stoichiometry. On the
other hand the applied Job’s method not only confirms
the obtained results, but also determines the K; value
(formation constant).the formation of complexes was
also confirmed by IR and NMR spectrometry. The K;
values were determinate using KINFIT program
(computer fitting of absorbance-mole ratio data).
According to the obtained K; value for complexe, Cu®* ion
formed the strong.
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