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ABSTRACT
New ligand was prepared by reacting ethyl hydrazinecarbodithioate (EHC) and 1H-indole-2,3-dione (HID) to form a novel
Schiff base ethyl (2Z)-2-(2-oxo-1,2-dihydro-3H-indol-3-ylidene) hydrazinecarbodithioate (Lh), new ligand was identified
using different instrumentation techniques, metal complexes were also synthesized by reacting the novel ligand with the
salts of Cd(II), Cu(II), Ni(II) and Zn(II). All the calculated measurements values match with the theoretical one, the
complexations of metals coordinated with the ligand as one negative charged ligand which can coordinated with the metal
through nitrogen, Sulphur and oxygen, the expected structures of the complexes are tetrahedral for Cd, Cu and Zn while it
is expected to be octahedral for Ni complexes.
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INTRODUCTION
Inorganic-organic heterocyclic compounds were expected
huge attention over the previous years because of their
wide possible applications in optical properties, catalysis
and electro-conductivity [1], high productive preparation
approaches which lead to additional uses[2]. Supra
molecular buildings shaped via organo-metal molecules
have rising attention for structural variety and possible use
in moieties devices, in green chemistry, new medicinal
treatments and also in the design of electronics (semi-
conductors) [3]. Though a lot of interest has been focused to
study of the ligands derived from 1H-indole-2,3-dione
(HID), no research work have seemed achieved to
describe the ligands derived from methylhydrazine
carbodithioate. Besides, only limited researches have
been done on ligands that have ONS donor orders.
Thus and as a part of our current study on ligands
derivative of carbodithioate we report here the
preparation, identification of new NSO donor ligands [4-6].

MATERIALS & METHODS
Physical measurements
The Infra redR spectra were verified by a Perkin–Elmer
FT IR 1750 X spectrophotometer (4000–400cm-1).
Hydrogen, Sulphur, Nitrogen and Carbon (CHNS) were
achieved via the instrument (LECO CHNS- 932). Mass
spectra were verified via Shimadzu Gas Chromato
graphy- Mass Spectrometer (GCMS-QP5050 A) via
through injection (DI-MS) technique.
Preparation of methylhydrazinecarbodithioate
This inorganic-organic was prepared as formerly
reported[7]. Potassium hydroxide (KOH) was liquefied
totally in alcohol (normally ethanol), the blend chilled
using ice bath. H ydrazine hydrate was poured

gradually using continuous stirring. Carbon disulfide
drowsily added with strong stirring. The reaction
temperature of the mixture must be kept lower than 5°C
(during the addition of carbon disulphide). The oily
yellow product isolated and dissolved in alcoholic
(ethanol). The addition of methyl iodide was gradually
achieved by dynamic stirring. White precipitate eventually
formed which isolated using filter paper. Melting point
determined and it was. 81 °C and the yield were: 72%.
Preparation of ligand (Lh)
The ligand was prepared by reacting ethyl hydrazine
carbodithioate (EHC) and 1H-indole-2, 3-dione (HID),
each one of the reactant was dissolved in hot 95% ethanol
and were added in an equimolar quantity. The mixture was
heated for 20 minutes to guaranteed the full conversion of
the reactant to product. The product cooled using ice bath,
filtered, washed with cold alcohol and recrystallized and
dried. The melting point was determined and found 225 °C
while the yield was 78%.
Preparation of Metal Complexes
Metals were used in form of acetate salts was added to
(0.2 mole) of the ligand both of them were dissolved in
ethanol before addition to each other. The mixture was
stirred and heated for a while (around 20 minutes). The
product was gained by chilling then isolated by filtration
and dried up. The metals that were used were cadmium
(II) acetate, copper (II) acetate, nickel (II) acetate
tetrahydrate and zinc (II) acetate. (Yield: 60-70%).

RESULTS & DISCUSSION
The synthesis equation of new L4 Schiff base is shown in
scheme 1. The percent of carbon, hydrogen, nitrogen and
sulfur of the compound and the physical data were listed
in Table 1.



Heterocyclic schiff base and its metal complexes

159

CH3

S S

NH
NH2

O

O
N
H

S
CH3

S

NH N

N
H

O
+

EHC HID Lh

Scheme 1: Synthesis of Lh ligand

The analytical outcomes were found closely to the calculated value. The formula of the Schiff base in addition to all the
metal complexes is presented in Table 1.

TABLE 1: Physical Properties of the Synthesized Compounds
Compounds Color Yield% Melting

point (°C)
% Found and calculated

%C %H %N %S %M
Lh

C11H11N3OS2

Orange 78% 225 47.59
(47.79)

3.55
(3.61)

16.48
(16.72)

25.35
(25.52)

-- -

Cd(Lh)2

C22H20CuN6O2S4

Dark Yellow 65% > 300 38.91
(39.18)

2.73
(2.63)

13.43
(13.71)

19.66
(20.92)

18.14
(18.34)

Cu(Lh)2

C22H20CuN6O2S4

Deep Grey 61% > 300 42.36
(42.58)

2.95
(2.86)

14.80
(14.90)

22.61
(22.73)

11.17
(11.26)

Ni(Lh)2

C22H20NiN6O2S4

Brown 62% 298 42.68
(42.95)

2.97
(2.88)

14.98
(15.03)

22.88
(22.93)

10.42
(10.49)

Zn(Lh)2

C22H20NiN6O2S4

Orange 68% > 300 42.32
(42.44)

2.90
(2.85)

14.78
(14.85)

22.58
(22.66)

11.47
(11.55)

FTIR Spectroscopy
The information of the organometallic compounds and the
Schiff base are presented in Table 2. The functional
groups are the ν(C=N), ν(C=O) and ν(N-N) bands were

chosen to afford a sensible investigation, those groups
were shifted to greater or lesser wave numbers due to new
coordination with the metal ions.

TABLE 2: Infrared Measurements for the Synthesized Complexes
Compound hBands (cm-1)

V(C=N) V(C=O) V(N-N) v(C-SS)
Lh 1622 1692 1132 1053
Cd(Lh)2 1615 1698 1048 981
Cu(Lh)2 1617 1699 1069 995
Ni(Lh)2 1612 1675 1055 991
Zn(Lh)2 1605 1711 1083 993

The existence of ν(C=N), v(N-N) and ν(CSS) bands at ca.
1622 -1605 cm-1, 1132-1048 cm-1 and 1053-981 cm-1

correspondingly shows that the harmonization of the
ligand to the central ion is through azomethine nitrogen,
the thiolate sulphur atom, and bands generally undergo
shift from their position in the spectrum of Lh to whichever

lesser or greater frequency upon coordination through the
metal ions. [8, 9]

Molar Conductivity, Magnetic Susceptibility and Ultra
Visible Analysis
Molar conductivities of all the metal complexes are below
30, as shown in Table 3 which indicates non-electrolytes
complexes [10].

TABLE 3: Molar Conductivity, Magnetic Susceptibility and UV-Visible Analysis
Compound A Ώ-1 cm-2 mol-1 (B.M) at 298 ᵒK λmax(nm)
Lh - -- 264(4.61), 380(4.85)
Cd(Lh)2 3.44 Diamegnatic 258(4.07), 390(4,54), 445(4,43)
Cu(Lh)2 2.23 1.52 265(4,31), 351(4.27), 389(4.26)
Ni(Lh)2 2.12 3.18 264(4.13), 381(4.28), 486(4.35), 923(1.98)
Zn(Lh)2 1.27 Diamagnetic 263(4.22), 389(4.39), 448(4.38)

The compounds does not have electrolyte nature and all
the complexes indicate that the ligand harmonized with
metal ion as a uni-negatively charged tridentate moiety via
Sulphur, nitrogen and amide oxygen in nickel complex.
For cadmium, copper and zinc complexes the ligand
coordinated as bidentae via nitrogen and sulphur atom,

while it is coordinated as tridenate to Ni metal ion via
nitrogen, oxygen and sulphur atom. [10, 11, 12]

The nickel (II) complex shows a magnetic moment value
3.38 B.M, it shows the normal range (2.80-3.50 B.M) for
octahedral structure [10].
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The value of 1.52 B.M for Cu (LC)2 which indicates
geometry of distorted square- planar[10]. The metal
complexes of Zn (II) and Cd (II) exhibit diamagnetism due
to d10 configuration which causes them to exist in
tetrahedral structures [14].
The Ultra-Violet data of the synthesized complexes are
shown in Table3. The ligand show groups at 264 nm plus
380 nm endorsed to the (n→π*) and (π→π*) shifts
correspondingly, these bands were shifted to upper or
lower wavelengths which point to the harmonization of the
Schiff base with ions. [11]

The appearance of LMCT band at 486 nm in the electric
bands of nickel (II) complex stands as a solid sign shows
that nickel (II) central ion is harmonized to the ligand
through the sulfur atom. The octahedral structure of nickel
(II) complex expected to exhibit three bands in their
electronic spectra corresponding to the 3A2g →3T2g and
3A2g→3T1g (F) shifts. The copper (II) compound
demonstrate groups at 265 nm 351 nm and 389 nm
respectively, the position of the bands of this complex is
similar to other square-planar copper (II) complexes
determined by X-ray diffraction. [13]

In UV spectra the cadmium and zinc complexes show only
the intra-ligand band at 258 nm to 390nm and S→MII

LMCT transitions at 445 nm and 448 nm respectively. [14]

CONCLUSION
1. New Schiff base and four metal compounds were

successfully prepared.
2. The infra-red data shows that the ligand exist in thione

form due to –NH(C=S) SR- functional group, while the
metal complexes contain two ligands.

3. Based on the UV-Vis data, the ligand shows absorption
on n-π* and π-π* while the metal complexes absorbed
on d-d transition.

4. From the result of all physio-chemical measurement
the expected structure is octahedral for Ni(Lh)2 and
square planner Cu(Lh)2 complex while Cd(Lh)2 and
Zn(Lh)2 tends to be tetrahedral geometry.
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