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Abstract

Salicylaldehyde was reacting with Y-amino benzoic acid to produce the
Schiff base ligand benzoic acid Y-salicylidene (L). The prepared ligand was
identified by Microelemental Analysis, FT.IR and UV-Vis spectroscopic
techniques. A new complexes of Co(Il),Ni(I1),Cu(ll) and Zn(1l) with Schiff base
was prepared in aqueous ethanol with a (Y:)) M:L. The prepared complexes
were characterized using flame atomic absorption, (C.H.N) Analysis, FT.IR and
UV-Vis spectroscopic methods as well as magnetic susceptibility and
conductivity measurements. Biological activity of the ligand and complexes
against three selected types of bacteria were also examined. Some of the
complexes exhibit good bacterial activities. From the obtained data the
tetrahedral structure was suggested for all prepared complexes.

ntroduction

Schiff bases are a class of important compounds in medical and
pharmaceutical field. They show biological activities including antibacterial-?,
antifungal, anticancer®" and herbicidal activities.Furthermore, Schiff bases
are utilized as starting materials in the synthesis of industrial®-'" and biological
compounds ™', A large number of Schiff bases and their complexes have been
studied for their interesting and important properties,e.g.; their ability to
reversibly bind oxygen('? catalytic activity in hydrogenation of olefins('* and
transfer of an amino group( ™ photochromic properties®'” and complexing
ability towards some toxic metals('". The high affinity for the chelation of the
Schiff bases towards the metal ions is utilized in preparing their solid
complexes. The coordination chemistry of transition metal complexes of Schiff
base ligands has been attracted much attention in recent years due the fact that
the ligands around central metal ions in natural systems are
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unsymmetrical® ). The present paper reports the synthesis and characterization
of new Co(l1),Ni(11),Cu(ll) and Zn(Il) complexes with Schiff base.
Experimental

Instrumentation

UV-Vis spectra were recorded on a (Shimadzu UV-)1+ A) Ultra Violet-
Visible Spectrophotometer. I.R-spectra were taken on a (Shimadzu, FTIR-A€+
S) Fourier Transform Infrared. Spectrophotometer (¢+++-£++) cm™ with
samples prepared as KBr discs. Atomic Absorption was obtained by using a
(Shimadzu A.A-Y1+A)  Atomic  Absorption / Flame  Emission
Spectrophotometer. Microelemental analysis (C.H.N) was performed in AL-al-
Bayt University, Jordan by using (Euro Vector EA Y- « + A Elemental Analyser).

Conductivities were measured for ) + "M of complexes in DMSO at Yo'C
by using (Philips PW- Digital Conductimeter). Magnetic susceptibilities were
performed by using (Brucker Magnet B.M.%) instrument at Yo'C. Melting points
were obtained by using (Melting Point Apparatus).

Materials
The following chemicals were used as received from suppliers; cobaltous
chloride hexahydrate A,AZ, nickel chloride hexahydrate 44,47, copper chloride
dihydrate 4AZ and zinc chloride 4A,AZ (Merck), Salicylaldehyde and Y-amino
benzoic acid (B.D.H).All chemicals were of analytical grade used as suppliers
without further purification.

Synthesis of Schiff base (L)

According to the general method™ (+,Yiml,Ymmole) of salicylaldehyde
was added to ethanolic solution of (+.Y¢g,Ymmole) of Y-amino benzoic acid.
The solution mixture was stirred and refluxed for Y hours, yellow crystalline
precipitate observed. The resulting precipitate was filtered off, recrystallized
from menthol and dried at  ©+ °C. The preparation method of the ligand (L) is
represented in scheme-).

O=cH
NH
+ HO

COOH

:\< Ho: Schem-V)

Method of ceon Preparation

(the Ligand (L)
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Preparation of Metal Complexes (general procedure)

An aqueous solution of the metal salts containing -.Y&1g,
Y i'lg,~_\ 'Vg, and ~_~\/~g of CoCl+.T"HyO,NiCly."HyO,CuCl+.YH+O and ZnCl+
(Ymmole) respectively was added gradually with stirring to ethanolic KOH
solution (+,°g,Ymmol) of benzoic acid-Y-salicylidene by using stichiometric
amount (V:)) Metal:ligand molar ratio. The mixture was refluxed with constant
stirring for about Y hour. The mixture was cooled at room temperature dark
precipitate was formed, filtered and recrystillized from methanol.

Study of Biological Activity

Three selected types of bacteria were used includes, Esherichia Coli (E.
Coli) as Gram Negative Bacteria, Staphylococcus Aureus (Staph. Aureus) as
Gram Positive Bacteria and Psedomonas Aeruginosa (Ps. Aeruginosa) in
Neutrient Agar medium, using (DMSO) as a solvent and as a control, the
concentration of the compounds in this solvent was Y + "M, using disc sensitivity
test. This method involves the exposure of the zone of inhibition toward the
diffusion of micro- organism on agar plate. The plates were incubated for
Y<hour. at YVC°.

Results and Discussion

The synthesized ligand (L) was characterized by FT.IR, UV-Vis, and
(C.H.N) analysis. The solid complexes were prepared by reaction of alcoholic
solution of the ligand with the aqueous solution of the metal ions in a (M:L) of
(V:Y). The (C.H.N) analysis with metal contents of these complexes were in
good agreements with the calculated values (Table-)) includes the physical
properties and elemental analysis. The effective magnetic moments (Table-
Y) of the complexes lie in the range ().AY-£.1Y) B.M. This value refers to a
paramagnetic (high spin) which has been reported for most tetrahedral
geometry. In case of Zn(ll) complex because of filled-d orbital, therefore the
magnetic moment (p=+) is diamagnetic(".

The molar conductance in DMSO () +"M) indicated the non- electrolyte type(™,
the data were recorded in (Table-Y).

The UV-Vis spectra data for the free ligands and all metal complexes are
listed in (Table-Y). The UV-Vis spectrum of the ligand (L) (Fig-)) shows two
peaks at Y¢° nm and YA¢ nm assigned to (x — n*) and (n — =*) electronic
transitions" ), The spectrum of Co(ll) complex (Fig-Y) showed peak at ¥ ¢
nm due to charge transfer. Other three peaks at ¢Y+ nm, 119 nm and AYY nm
were found to be caused by (d-d) electronic transition type ‘Avg — Ty, ‘A
— ‘T and ‘Avg — Ty respectively™. The spectrum of Ni(ll) complex
appeared absorption peak at Y+ ¢ nm was related to charge transfer, then other
three peaks at €Y+ nm, ¢ nm and Y¥A nm were assigned to electronic
transition type VT\(F)—> rTw(p) , rTw(F)—> VAV(F) and TT\(F) — VTY(F)
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respectively™. The spectrum of Cu(ll) complex gave absorption peak at ¥VV

nm due to charge transfer. The peak at ¢Y) nm was caused by electronic
transition™ "Ty — "E .The spectrum of Zn(Il) complex showed absorption peak
at Y)Y nm due to charge transfer. The absence of absorption peaks in the visible
region indicated no (d-d) electronic transition happened, this is a good result for
tetrahedral complex.("

In order to study the binding mode of the ligand with the metal ions, a
comparison was made for the FT.IR spectra of the free ligand and those of the
prepared complexes and the data was tabulated in (Table-Y). The IR spectrum of
the ligand (L) (Fig-¥) exhibited broad bands at Y¥Ye cm™ and Y'YV cm™ were
assigned to stretching vibration of v(OH) of carboxyl and phenol group ™.
The disappearance of these bands in the spectra of all complexes indicated the
engagement of these bands in the coordination with metal ion. Strong band at
V1A« cm™ in the ligand spectrum ascribed to azomethine group™™ ™), suffered a
great change to lower frequency was observed on complexation (Fig-¢) with
metal ion. The characteristic bands in the ligand spectrum at Y1YA cm™ and
YoY. cm™ which were assigned to the asymmetric and symmetric of v(COO)
stretching™®. Since a great change in the intensity and in position to lower
frequency were also observed in the spectra of all complexes. The presence of
coordination water in the spectra of all complexes" were suggested by the very
broad absorption around (Y¢)Y-Y¢YY)em™'. The new bands observed at (¢Y«-
°1Y) cm™ are tentatively assigned to v(M-N) and v(M-O) (Metal-Ligands)
stretching bands™™),

Finally, the biological activities of the ligand and their complexes have
also been tested against selected type of bacteria, (Table-¢) show the
deactivation capacity against the bacteria specimen of the prepared compounds
under study.

According to the results obtained and spectral analysis a tetrahedral
structure has been suggested to these complexes.

HZT
O=C/o/}/l \o
—~ T X
/

M*2= Co,Ni,Cu and Zn
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Table(Y):- Physical Properties and Elemental Analysis of the
Ligand and It's Complexes.

Compounds Color M.P’C | Yield Analysis Calc (Found
% M% C% H% N%
Ligand(L) Reddish YAY \&: - 14,V ¢,01 o,A)
brown (Ae%) | (FAY) | (8:19)
[Co(L) HvO] Deep YY. 1y YA,V oY, 11 ¥, EA £,8%
brown (\V,YV) (OY,AD) (Y,QV) (V,TA)
[Ni(L) HO] | Yellowish | >Y«. AY YA, £ oY, Y'Y ¥,e9 §,8¢
green (\A,~Y) (OY,OQ) (V,\\) (V,TO)
[Cu(L) H+O] Deep Yy 01 Yq,9¥ oy, Yy ¥, eY £,71
green (\q,oo) (0~,-\) (Y,AW) (V,ﬂi)
[Zn(L) HxO] | Yellowish | Y)Y va YA oY,V ¥, 60 §,7¢
brown (VLAY) | (0+,17) | (Y,90) | (Y,YY)

Table(Y):- UV-Vis, Magnetic Susceptibility and Conductance
Measurements Data.

Compounds | Amax | ABS | Wave €max Am Meff
(nm) number | (L.mol'.cm™ | (S.cm”.mol") in | (B.M)
(cm") | DMSO() +"M)
Ligand(L) ¥io [ VA | YAdAo YAYY - -
YAE \ AR yovy
y,ov
Y
[Co(L) HYO] | Y+¢ | V,6A | YYAQt Y £AA Yo, EA § Y
£V A YAYVA ony
AR I N S R E L ¥AY YYe
AYT'Y \ 1Y .14 ¥
Y
¢
o0
¢
[Ni(L) HYO] | Y+& [ ),¥1 [ YYAae YV Y] ¥ oon
€Y. ° \EARK ZE
1o | V,v4 | yoo.¥ ¢o
YYA 4 \Yoo. o1
vet
[~}
)
1
[Cu(L) HsO] | YYV | y,va | Yyazvy yYay YY,rY Y, AY
£Y) \s YYvoY 009
.,00
q
[Zn(L) HxO] | ™)) | Y, ¢A | YYyot YEAY YA, EA Dia
\

Table(*):- The Main Frequencies of the Ligands and It's Complexes(cm).
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Compounds v(H+O) v(OH) v(C=N) vas(CO0O) | v(M-N) v(M-0)
+
vs(CO0)
Ligand(L) - YYve br. YA s, YU A s,
Y'YV sho. YoV sho.
[Co(L) HxO] VeV br., - YUY sh, YOAY s, oYl w, VY w,
YoYY s,
[Ni(L) HxO] YEVe br, V1Yo sho. YU T sh, oYA w. AR W,
Yo¢Y gh.
[Cu(L) HO] YEY) br. Y)Y sho. Vo4 sh, £TA W, Y w,
YoY4 gh.
[Zn(L) H+O] YEVY br. Y1) 1 sho. VedYs, oY w., AT w.
YoéY g,

br =broad, sh=sharp, sho=shoulder, , s= strong, w=weak, as= asymmetric,

S= asymmetric

Table(¢):- Diameters (mm) of Deactivation of Bacteria for the Ligand and
its Complexes.

Compounds | Staphylococcus | Escherichia | Psedomonas
Aureus Coli Aeruginosa
Ligand(L) + - ++
[Co(L) HxO] ++ + -
[Ni(L) H:O] ++ - +
[Cu(L) H:O] - ++ -
[Zn(L) HO] + + +

(-) = No inhibition
(+) =Inhibition diameter(-A) mm.
(++) =Inhibition diameter(A-1 +) mm.

[1T1iea _aram

B<HNHNM~-DIWV. >
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Fig.(}):- UV-Vis Spectrum of the Ligand.
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Fig.(Y):- UV-Vis Spectrum of the [Co(L) H+O] Complex.
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Fig.(¥):- FT-IR Spectrum of the Ligand.
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Fig.(¢):- FT-IR Spectrum of the [Zn(L) H+O] Complex.
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