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Abstract: We report synthesis of complexes of some new N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)
ethylidene4dmethoxybenzohydrazide With Zn (11) & Cd (Il) Metals. Schiff’s base ligand N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)

ethylidene-4-methoxybenzohydrazide synthesized by condensing3 acetyl-4-hydroxy-2H-chromen-2-one with 4 methoxybenzohydrazide.
The complexes were synthesized and characterized by elemental analysis, IR, Electronic spectra, molar conductance, TGA and powder

XRD.
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1. Introduction

Schiff’s bases are important in the progress of chemistry of
coordination compound. In recent years, metal complexes
prepared from Schiff’s bases have been examined to a great
extent as they possess their wide range of applications in
numerous scientific areas due to physical and chemical
properties. Schiff’s base complexes are concentrated to
larger extent in study of their catalytic activity in
homogeneous and heterogeneous reactions. Schiff bases are
very important due to their modified structures, a wide
spectrum of biological and industrial application [*%. They
possess pharmacological activities such as antimicrobial

agents [>7), antidepressant agents [¥!, antiviral agents [,
anticancer agents [*”, fungicidal agents [*Y, bactericidal
agents [*4, cytotoxic agents [**], herbicidal agents [**!,

insecticidal agents [**), antioxidants agents [*!, and anti-

proliferative agents [*"). ] 2H-chromen-2-one is also named
as 2H-1-Benzopyran-2-one or Coumarin. Coumarins also
possess medicinal properties such as anti-bacterial [*®!, anti-
fungal [*), anti-filarial [* anti-HIV activities r”, anti-
coagulants [??, antioxidant [**), antiulcerogenic 4, anti-
inflammatory properties [*, selective coronary vasodilators
[%! and possess antitumor properties [*”. They are known for
stimulating changes in cell growth and also intercellular
communication mechanisms [*.

2. Material and Methods

The solution conductivities of the metal complexes in
DMSO were measured on digital conductivity bridge at
room temperature. The conductivity cell with platinized
platinum electrode with a cell constant 1.001 cm™ was used.
The concentration of the solution was around 10-4M. The
molar conductance values were interpreted with the help of
data given in the literature [** **. Gouy’s method was used
for the measurement of magnetic susceptibility of the
compounds at room temperature. Electronic spectra in this

solvent were recorded on SHIMADZU-UV-1601 UV/visible
double beam spectrophotometer in the region 200-800 nm
using quartz tubes of 1 cm path length. Infrared spectra of
the ligands and metal complexes were taken as KBr pellets
on Shimadzu spectrometer and some Infrared spectra were
recorded as KBr pellets on FTIR-4100 spectrophotometer.

Analytical Methods:

Chemicals of good quality (AR) grade were used throughout
the experimental work. Solvents: Methyl alcohol and Ethyl
alcohol and chloroform were used for synthesis of Schiff
base and their transition metal complexes. The solvents were
purified by distilling over dry calcium oxide. All other
solvents the synthesized Schiff base was soluble in methanol
and their complexes with Zn (I1) & Cd (Il) were soluble in
DMSO. Metal chlorides were used as received from S. D.
fine chemicals.

3. Experimental

General procedure for synthesis of Schiff’sbases:

Aryl hydrazides are synthesized by treating aryl ester with
hydrazine hydrate as per reported procedure [*Y.3-acetyl-4-
hydroxy-2H-chromen-2-one is prepared as per previous
reported method [*2. The imines L, were prepared by adding
3-acetyl-4-hydroxy-chromen-2-one  (0.01lmole) and 4
methoxybenzohydrazide (0.01 moles each) in ethanol (50
ml) and refluxing the mixture for 4 hrs. After cooling, the
product was crystallized from ethanol. The purity of the
ligands was checked by M. P. and TLC.

Procedure for synthesis of Metal complexes:

0.02 moles (for Zinc and Cadmium complexes) of ligand L;
was taken in round bottomed flask containing 30ml of
methanol and refluxed for few minutes.0.01 moles of metal
salt dissolved in 20ml of methanol was added drop wise in
hot solution of ligand. The contents were refluxed for two
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hours. Solution was cooled and precipitation was not found.
Ten percent alcoholic ammonia solution was added drop
wise with stirring till precipitation was observed. The pH of
precipitation for each complex was noted.
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Result and Discussion

Characterization of synthesized ligand L;: N'-(1-(4-hydroxy-
2-0x0-2H-chromen-3-yl) ethylidene)-4-
methoxybenzohydrazide (L,):

Color: yellow; Yield: 82%; M. P.: 186°C; IR (KBr, cm™):
3500-2650 (3460, 3270) (broad Phenolic Vou& Vn), 1700
(Vc=) of lactone, 1670 (Vc=) of aryl hydroxide, 1620
(Vc=n) of mine.1558 & 1498 aromatic (Vc=c), 1350 (Vc=o)
Phenolic OH.).

C, H, N % for CygH1sN»O,4. Analytical: C 67.78, H 4.72, and
N 8.52; Calculated: C 67.85, H 4.79, and N 8.33.

4. Result and Discussion

On the basis of elemental analysis, metal ligand ratio and
thermo gravimetric analysis molecular formulae of the
complexes are assigned in table no.1. Complexes possess
different colors than ligand, insoluble in ethanol, chloroform
and acetone where as they are sparingly soluble in DMSO
/DMF. They decompose at relatively higher temperature
(>270°C) indicating good thermal stability at normal
conditions.

Table 1: Physical and analytical data

Molecular formula Formula PH range of
Compound Wt PH range of precipi_tation E?;)T:clﬁp\i/t\;ttizr g}g? precipitation Color M. P Sol" M: L
Color M. P. °C M: L ratio 7.5- M. P. °C M: L ratio Color M. P °C °C |Cond. p,| ratio
8 Green 234 1: 2 o ) M: L ratio
[zn (L;) CI] [Cu
(5%%1?()”013’%'?803;?2 [Zn (C1oH1N,05) CI] 452.20 7075 Yfl'\:ﬁi"t"e'Sh >300 | 2218 | 1:1
Green 192 1: 2
[Cd (Ly CI] [Cd (C1H14N,05) Cl] 499.20 7.5-8 White | >300 | 24.16 | 1.1
Compound M. F. Elemental analysis % found (calculated)
C H N S Cl M
Zn Cd
[Zn (L1) CI] | [Zn (Cy9H14N,05) CI] | 50.42 (50.47) |3.10 (3.34) |6.19 (6.20) |- - |7.83 (7.84) |14.41 (14.46)
[Cd (L1) CI] |[Cd (C19H14N,05) CI] |45.65 (45, 71) | 3.01 (3.03) |5.58 (5.61) |- - |7.07 (7.10) 22.48 (22.52)

Infrared spectra:

Infrared spectral study of metal complexes was recorded for
examination of bonding pattern in the synthesized
complexes. The assignments to each bonding mode are
supported by literature values. Important absorption bands
are presented in Table No 2. The comparison of IR spectral

data of all the complexes and corresponding ligands helps in
concluding the bonding pattern of each complex.

The new bands in the regions 544 cm™ and 430 cm™
observed in the complex spectra may be assigned to
stretching of M—O and M—N bond respectively [*.

Table 2: Infrared Absorption Frequencies (cm™) N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl) ethylidene)-4
methoxybenzohydrazide (L,):

Ligand/ Bond v_ibrational modes_ (stretching_— V)
S. No Complex Lactone | Hydrazide | Azomethine | Enolic | New Peaks
(C=0) (C=0) (C=N) (C=0) | M-O | M-N
1 L1 1708 1678 1610 1360
2 Zn (L1) CI 1702 1655 1579 1355 | 544 | 465
3 Cd (L1) Cl 1707 1660 1580 1357 | 519 | 430

On the basis of elemental analysis, conductivity, magnetic
susceptibility the Zinc (I1) and Cd (Il) complexes of present
work may be assigned as monomeric structure with
tetrahedral geometry.

5. Conclusion

Hence on the basis of elemental analysis, IR spectra,
conductivity measurement data, following tetrahedral
structures are proposed for Zn (11) and Cd (1) complexes.
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MMonomeric tetrahedral Structure of

Zn(IT) and CA(IT)Complexes with Ligand L,

Where X=0
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