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The aim of this work is synthesis and characterization of the tridentate Schiff base ligand
(HL) containing (N and O) as donor atoms type (ONO. (HL) phenyl 2-(2-
hydroxybenzylidenamino)benzoate

This ligand was prepared by the reaction of (phenyl- 2-aminobenzoate) with
salicylaldehyde under reflux in ethanol and few drops of glacial acetic acid which gave the

ligand (HL).

The prepared ligand was characterized by (FT IR,UV-Vis) spectroscopy, Elemental
analysis of carbon, hydrogen and nitrogen (C.H.N.) and melting point.

The ligand was reacted with some metal ions under reflux in ethanol with (1 metal :2 ligand
Jmole ratio which gave complexes of the general formula:

[M(L);] ,M=Mn", Fe", Co" Ni, Cu", Zn", Pd" Cd", Hg"

The Products were found to be solid crystalline complexes, which have been characterized
through the following techniques:

Molar conductivity .Spectroscopic method [FTIR and UV-Vis], additional measurement
magnetic susceptibility, Chlorid content and Program [Chem office-CS. Chem.-3D pro
2006]was used.

Our research also includes studying the bio-activity of the some compounds  prepared
against a kind of bacteria three of which were negative to gram dye (Proteus mirabilis,
Klebsiella pneumonia, Escherichia coli), and one was positive to gram dye (Staphylococcus
aureus). Some of the compound showed inhibitive activity against some of bacteria under
consideration. The magnetic moment coupled with the electronic spectra suggested an
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Introduction: 1.

Metal complexes of Schiff bases are extensively studied due to synthetic flexibility,
selectivity and sensitivity towards a variety of metal atoms (] They are found useful in
catalysis, in medicine as antibiotics and anti-inflammatory agents and in the industry as
anticorrosion **) Among the ligands the linear or cyclic Schiff bases obtained by the
condensation of primary amines with carbonyl compounds and their metal complexes find a
variety of applications including biological, clinical, analgtical and industrial, in addition to
their important role in catalysis and organic synthesis 7 The central metal ion in these
complexes acts as active sites and thereby successfully catalyzes chemical reactions
] Metallic and luminescence probes with microsecond decay time have numerous potential
applications in the biophysical and clinical sciences. Ruﬁtenium(ll% MLCT compounds
display long luminescence life time and are extremely photo stable *'%

2~(8-hydroxyquinolinyl)-5-aminomethyl]-3-(4-chlorophenyl)-3(H)-quinazolin-4-one ligand
called HACQ(HLA4) was studied. Anthranilic acid was converted into N- chloroacetyl
anthranilic acid and then ‘to 2-chloromethyl-3(4-chloro - phenyl)-3(H)-quinazoline-4-
one.This compound  was finally condensed with 5-amino-8-hydroxyquinoline for the
preparation of this HACQ ligand. The transition metal chelates of Cu(II), Ni(II), Zn(IT),
Mn(I) and Co(II) of this ligand HACQ were prepared and characterized by Metal-Ligand
(M:L) ratio™",

The tridentate of benzhydrazone derivatives ligand containing ONO donor atoms can be
synthesized easily by reacting benzhydrazide with any aldehyde or ketone. (%

This paper reports the synthesis and characterization of a new ligand derived from the
reaction of Salicylaldehyde and phenyl-2-amino benzoate and its complexes.

2. Experimental

All chemicals used were of reagent grade (supplied by either Merck or Fluka , and used as
supplied.

2.1. Chemicals and Instrumentals

a -Metal salts (MnCly.4H,0,FeCl,.4H,0, CoCl.6H,0, NiCl,.6H,0 , CuCl.2H,0 |,
ZnClp,PdCl,,dCl;.2H,0,and HgCl.Salicylaldehydes, 2-phenyl-amino benzoate
(C13H11NOy) , ethanol, methanol and dimethylforamaide and KBr from (BDH).
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Instrumentation

UV-Vis spectra were recorded on a (Shimadzu UV- 160A) Ultra Violet-Visible
Spectrophotometer. IR- spectra were taken on a (Shimadzu, FTI R- 84008) Fourier
Transform Infrared Spectrophotometer (4000- 400) cm™ with samples prepared as KBr
discs.. Microelemental analysis (C.H.N ) were performed in Al-Mustansiriyah university —
college of science While metal contents of the complexes were determined by atomic
absorption(A.A)technique using a Shimadzu AA 680G atomic absorption
spectrophotometer.. Conductivities were measured for 10°M of complexes in ethanol at
25°C using (Philips PW- Digital Conductimeter). Magnetic measurements were recorded on
a Bruker BM6 instrument at 298°K following the Farady’s method . In addition melting
points were obtained using (Stuart Melting Point Apparatus). The proposed molecular
structure of the complexes were drawing by using chem. office prog, 3DX (2006).

2.2Preparation of Schiff Base:

The Schiff base was Prepared by standard method (Figure. 1 ), In a round bottom flask
.The Schiff base phenyl-2-(2- hydroxyl benzyliden amino) benzoate was prepared by
adding 25cm’ of Salicylaldehyde ethanolic solution (0.73gm; 6m mol) to the same volume
of ethanolic solution; of phenyl-2-amino benzoate (1.28 gm; 6m mol). The mixture was
stirred for 3hrs at (65° C). The resulting solution was evaporated under vacuum to remove
the solvent. The Product was collected by filtration, washed several times with ethanol and
recrystallized from hot ethanol and air dried . The melting point of the product found to be
170 °C The color of the product is orange. 94.14 %. Anal. Calcd for ligand( HL) C =
33.03%, H=5.19%, N = 10.27%; Found: C = 33.23%, H = 5.34%, N = 10.21%.

2.3.General Method for Preparation of the Complexes

All complexes were prepared by dissolving (0.634gm; 2mmole) of phenyl-2-(2-
hydroxybenzylidenamino)benzoate(HL)in (30ml)ethanol.The solution was added gradually
with stirring to(20ml)solution of the respective metal(IT) chloride (Immole). The mixture
was stirred for(2-3)hrs at 65° C).The resulting solution was evaporated under vacuum to
remove the solvent. the colored complexes separated out in each case. The Product was
filtered, washed several times with ethanol and recrystallized from hot ethanol and air dried
at room temperature .
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(Figure. 1 )Schematic representation of synthesis of HL ligand and its complexes

2.4. Antimicrobial activities

Antimicrobial activities of the ligand and the complexes have been carried out against the
pathogenic bacteria like Escherichia coli, Bacillus subtilis, Staphylococcus aureus, and
Pseudomonas aeruginosa, using nutrient agar medium by disc diffusion method8. The test
solution were prepared in DMSO and soaked in filter paper of 5 mm diameter and 1mm
thickness. These discs were placed on the already seeded plates and incubated at 37 °C for 24
h. The diameters (mm) of the inhibition zone around each disc were measured after 24hours.
Streptomycin was used as standard. "’/

3. Results and Discussion,
phenyl-2-(2-hydroxybenzylidenamino)benzoate(HL)(Figure. 2)was prepared by reacting
equimolar amounts of Salicylaldehyde and phenyl-2-amino benzoate in ethanol.
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(Figure. 2) Chemical structure of phenyl-2-(2-hydroxybenzylidenamino)benzoate (HL)

The complexes were prepared by direct reaction of the ligand (HL) with the metal (II)
chlorides in ethanol.

3.1.Characterization of Schiff bases and metal complexes:

The Schiff base ligands and their complexes were characterized by using, FT-IR, UV-Vis
spectroscopy , magnetic susceptibility and conductance measurements and elemental analysis
for Schiff base only

3.2. Physical properties of the prepared complexes:

Table (1) shows the physical data for the prepared complexes which show different
melting points, All complexes are colored, non-hygroscopic and thermally stable solids
indicating a strong metal-ligand bond. The complexes are insoluble in water and benzene

but soluble in common organic solvents such as ethanol, methanol , acetone, chloroform
- ,DMF and DMSO.

3.3. Atomic Absorption :

The atomic absorption measurements (Table-1) for all complexes gave approximated values
for theoretical values.

3.4. Molar Conductance :

The observed molar conductance (Table 1) values measured in ethanol in 10°M solution lie
in the

(2.38-14.6) Q" cm” mol™ range, indicted that the complexes are non-electrolytes'

3.5 Fourier transform infrared spectra:
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Infrared Spectral measurement: Infrared spectral data have been reported by research
groups working on the synthesis of Schiff bases their metal complexes. The characteristic
bands in Schiff base are used to determine the binding modes which found in the system are v

(C=N), v (O-H), v (C-0-C)(M-0), v (M-N).

A summary of characteristics IR bands is shown in Table 2 (Figure. 3). Generally, the
band at 1640 cm™ are assigned to the existence of v (HC=N-) group of the azomethine for
ligand and in complexes are in the range of 1620-1625 cm™ This band gets shifted to lower
frequency in the complexes, indicating the coordination through azomethine nitrogen to metal
atom > »(C=0) in the ligand and it's complexes appear at 1659 cm™. The band at3039cm’
" assigned to v (O-H) in the IR spectrum of ligand and complexes. At range ( 3232-3549) C"' .
The IR spectrum of free ligand [HL] appered a band at(1240 cm™ refers to the stretching
frequency of v(C- 0) ll)henolic group which splited at range (1153-1130 cm™) and shifted at
range (1230-1220 cm™) to lower frequency in IR spectra for all complexes , this shifting
indicated the coordination between O atom of phenlic group and metal ion "7, Finally , the
stretching frequency of ester group v (C-O-C) asym. Was shifted to high frequency in IR
spectra for all complexes at range (1261-1265) when it comparison with that in free ligand .
This shift refers to coordinate between (C-O-C) through O atom with metal ions .In the IR
spectra of prepared complexes the new band at (509 -524) and (435-447) cm™ due to v (M-N)
and v (M-0) vibrations respectively. #'%1

3.6. Electronic spectra & Magnetic studies :

The UV-Vis spectral data of the free ligands (HL) and all metal complexes are listed in
(Table-3).The UV-Vis spectrum of the ligand (HL) (Figure. 4 ) shows three peaks at 235 nm
(42553 em™ ), 299 nm(33445 cm™) and 358 nm (28169 cm™)assigned to (n — 1*), (n—n* ),
and, (n— =* ) electronic transitions respectively). The two absorption peaks in the region(223-
291)and the peak at range (345-355)nm for all complexes assigned to ligand field (L-F),and
charge transfer (C-T) respectively), while the peaks in the region (685-943) nm which
assigned to ( d-d ) electronic transition which are a good evidence for octahedral geometry
about M (II) ion for all complexes 121

The measured magnetic moment (s ) for Mn(Il) , Fe(IT) , Co(II) , Ni(IT) and Cu(IT)
complexes are shown in Table (3) , All prepared complexes exhibit magnetic moment values
which can be a normal values for high-spin complexex when it compared with that has been
found in literature 4]

3.7. The composition of the complexes

The composition of the complexes formed in solution has been established by job method
, Inthis cases the results reveals (1:2) metal to ligand ratio. A chosen plots of were
represented in (Figure. 5 ). (Table-4) summarize the results obtained as a conditions for the
preparation of the complex Ni(II) with HL.
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3.8. Antibacterial Activities:
Antibacterial activity of ligand and [ Pd(L),], [ Hg (L), ]and[Cd(L)]

complexes are recorded in Table ©. (Figure. 6 ) It has been observed that the metal complex
have a high activity than ligand against same organisms under the identical experimental
condition.

It is evident from the above data that the antibacterial activity significantly increased on
coordination. This enhancement in the activity may be rationalized on the basis of their
structures mainly possessing an additional azomethine bond. It has been suggested that the
ligands with nitrogen and oxygen donor systems inhibit enzyme activity. Coordination
reduces the polarity of the metal ion mainly because of the partial sharing of its positive
charge with the donor groups within the chelate ring system..**

4.Conclusion:

On the bases of elemental analysis, molar conductivity , magnetic moment , chloride
content measurements and spectroscopic studies ( IR, U.V-vis.and Atomic Absorption ) for
the ligand (HL) and all prepared complexes , we suggested that the ligand (HL) behaves as
tridentate on complexation with metal ions via N of (-C=N) group , phenolic O atom and O
atom for ester group C-O-C . The suggested structure for all prepared complexes are
octahedral geometry . '
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Chemical Melting Metal % | Metal% | C1%
Formula Point (°C)
Formula Gl Am Theory Exp
L -CyoH, 4N03 Wcight g'l]ll:)]‘1 ' cm? mol®
687 Green 173 8.94 8.00 7.68 Nill
[Mn (L),]
688 Yellowish 163 14.6 8.13 7.94 Nill
[Fe (L)) green
[Co(L),] 690 Pale brown 188 13 8.40 8.02 Nill
[Ni (L):] 691 Green 170 8.26 8.53 7.86 Nill
[Cu(L): ] 695.5 Green 154 11.62 9.13 8.86 Nill
[Zn(L),] 697.4 Pale yellow ‘169 78 937 8.74 Nill
[Pd (L):] 738.4 Greenish brown 172 238 14.40 14.02 Nill
[Cd(L), ] 744 .4 Greenish brown 175 7.3 15.09 14.83 Nill
[Hg (L), ] 8325 Brown 162 248 24.08 23.75 Nill

Table ( 1): The physical properties complex.
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Inbl.e(l]: The Infrared Spectra For the Free Ligand and its Complexes (cm™)
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g Len ;
Compounds [ ' gomy R Assignment e (BM)
235 425853 21 Tn -
[HL] 299 33445 1076 T
- 338 28169 1244 -
m TR 1821 LT 7]
1] 35336 1946 LF
ML) s 28736 965 cT
685 14599 5 LT
. 943 10604 i g
213 FYTTE) 1% LT 520
91 34369 900 LF
[FeL)] 349 28653 337 cT
804 12438 q g
1000 10000 { o O
o | s 2003 L e
1
[ColLy) 345 28986 1091 cT
sm 11455 8 )
s 5088 14 LF =
LY 349 28653 670 T
, 736 1713 5 Mgy
mo | s i i -
(CulL)) 355 28169 668 cr1
8N 11468 I A
42853 556 LF Dismagnetic
Ze(L)] 235 351 1038 LF
284 ;
m [TITE] 1841 LT Dismagaetic
m 35336 1858 LF
[pd(L):] g 28736 39 cT
716 12887 18 'A—'Byy
] n u t;r Diamagnefic
35460
[CaLy] 38 2875 91 cT
m 1543 1741 LT Diamaznetic
H(Ly] fTE] 35336 1754 LF
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Table( 4) : Solution preparation and absorbance measoremenis at 348nm of Ni (Ifcomplex.
VmL VmL
— (Ligasd) N Absord
" 1x107 1x1
0 0 10 10 0 0
1 1 ] 09 01 05354
2 2 8 03 02 1065
3 3 7 0.7 03 1476
4 4 ] 06 04 2001
§ 5 5 05 05 24
[] ] 4 04 06 175
7 7 ] 03 0.1 213
§ 8 2 02 03 1425
9 9 1 01 09 0215
10 10 L] 0.0 1 ]
Table (5): Showed the inhibition eircle dismeter in millimeter for the bacteria after 14

hour incubation paid and 37°C for[PA(L)s}, -[ Hg (L) Jand[Cd(L):].

compounds Escherickiacali- | Protews Websiella Staphylococcus aurens
mirabilis preumanias

{DAIF) Contral 10 10 9 10
HL 5} ) i) ¥}

1- ). | I It 1] 15
Bz @) ] b1} 31 i 0
KECL{N] 1 31 iy b5
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Figure. 3 ): The (FTIR) Spectrum of (
Phenyl-2-(2-hydroxybenzylidenamino)benzoate(HL)
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(Figure. 4): The (UV-Vis) Spectrum of
Phenyl- 2-(2-hydroxy benzylidene amino)-6-amino benzoate(HL)
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ML=1:2

——ML=1:2

i b

0 02 04 06 08 1 1.2
VL/(Vm#\L) or Vi (Vim+\L)

(Figur, 5): Job’s plot for HL and Ni (I!I)complex formed using equimolar
concentration

(1x10° )M at 348nm
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Klebsiella pneumonia(- to gram dye) Proteus mirabilis(- to gram dye)

Escherichia coli(- to gram dye) Staphylococcus aureus(+ to gram dyc)

(Figure. 6 ): shows the antimicrobial activity of chemical compounds (ligands,complex
»1,2,3 ) appear the inhibition zones against some pathogenic bacteria.
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