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Abstract

The Schiff base,2N-(4,N,N-dimethylbenzyliden) 5(P-methoxy phenyl)-1,3,4-thiodiazole,and
their metal complexes Cr(11I),Mn (IT), Cd(IT),and Hg(IT),were synthesized. The prepared complexes
were identified and their structural geometries were suggested by using flame atomic absorption
technique, FTIR,and Uv-Vis spectrophotometry,in addition to magnetic susceptibility and
conductivity measurements. The study of the nature of the complexes formed in ethanol solution,
following the mole ratio method, gave results which were compared successfully with those
obtained from isolated solid state studied. The antibacteria activity for the ligand and it metal
complexes were studied against two selected micro — organisms (Staphylococcus aureus ) as gram

positive and (Pseudomonas aeruginosa) as gram negative.

Introduction

Schiff bases and their metal complexes
have received a great deal of attention during
the last decade from many workers to prepare
new sets of these bases and their transition
metal complexes [1,2].These complexes have
proven to be antitumor and have carcinostatic
activity[2,3] .The pathway of Schiff bases is
involved in the metabolism of Aflatoxin,
produced by the fungi Aspergillums
flavuswhich grows on peanuts ,is an
extremely potent carcinogen capable of
inducting liver cancer. It inhibits both
replication and transcript of DNA [4].Schiff
bases are well known to have pronounced
biological activities [5].And ,on the other side
,have a great importance in biological reaction
like visual process [6], and in the reaction that
involve removing the amine group by enzyme
effect (enzymatic transition reaction ) and
some Bg-catalysed reaction [7].Many of the
physiologically active compounds of Schiff
base found applications in treatment of several
diseaseq[8,9].The biological activity of Schiff
bases is attributed to the formation of stable
chelates with transition metal ions presents in
cellg[10].

Experimental
A-Materials, Physical Measurements and
Analysis

All chemicals were of highest purity and
were used as received .Melting points were
recorded on Galenkamp melting point
apparatus and were uncorrected. FTIR spectra
were recorded using FTIR (IR 8400 shimadzu)
in the range of 4000-200cm™ and samples
were measured as Csl disc. Electronic spectra
were obtained using (UV-160 shimadzu)
spectrophotometer at  room temperature,
using ethanol as a solvent .The metal content
was estimated using atomic absorption
spectrophotometer. Conductivity measurement
were obtained using (HANNA EC (214))
conductometer, these measurements were
obtained in DMSO solvent using 10°M
concentration at 25°C.Magnetic susceptibility
measurements were performed at 25°C on the
solid state appling Faradays method using
Bruker BMg instrument.

B-Preparation the Compounds
1-Preparation of the Ligand

The method that was used to prepare the
2-amino -5 (P-methoxy phenyl)-1,3,4-
thiodiazole was reported elsewhere [11].The
Schiff base (L) was prepared according to the
following:-



(5.27g ,0.05 mmole) from above starting
material compound was dissolved in 15 ml of
absolute  ethanol and N,N-dimethyl
benzyldehyde (3.79,0.05 mmole) in 10 ml of
the same solvent was added ,with drop of
glycia acetic acid, the reaction mixture was
refluxed for four hours ,after that ,the mixture
was cooling at room temperature, then ,left
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2-Prepartion of Complexes

One general procedure was adoped,as
follows: The salts of (CrCls.
6H,0,Cd(NO3),4H,0, MnCl2.4 H,O and
HgCl,) were dissolved in ethanol and added to
ethanolic solution of Schiff base in (1:2) mole
ratio with stirring .The mixture was heated
under reflux for four hours. During this period
the precipitation was completed form. The
precipitate was then collected by filtration,
washed with ethanol and dried under
vaccum.All these complexes were analyzed by
using different available techniques, the
physical properties of these compounds are
listed in Table (1).

C-Study of Complex Formation in Solution
Complexes of the Schiff base with metal
ions were studied in solution using ethanol as a
solvent ,in order to determined [M:L] ratio in
the complex following molar ratio method
[12].A series of solution were prepared having
a constant concentration 10*M of metal ion
and the ligand. The [M: L] ratio was
determined from the relationship between the
absorption of the absorbed light and the mole
ratio of [M/L].The results of complexes
formation in solution were listed in Table (1).
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overnight in a refrigerator ,the separated solid
was filtered and crystallized from ethanol. The
physical properties of this ligand was listed in
Table (1).

The suggested structural of the ligand can
be shown in this scheme.

H Ndimethoxy benzaldehyed

reflux
ethanol

-1,3.4-thiodiazol

D-Bacteriological Method

~ Bactericidal activity of the Schiff base and
its chromium, manganese, cadmium and
mercury complexes were evaluated against
representative  gram-positive  and  gram-
negative bacteria by agar-plate method[13].
All the drugs were prepared freshly by
dissolving them in DMSO to obtain a final
concentration of 10 mM and 5 mM .All
bacteria were cultivated in nutrient agar. The
results are shown in Table (4).

Results and Discussion
A-Chemistry

Stable complexes were isolated in all
cases, based on the metal analytical data,
spectroscopic  study,  conductivity and
magnetic moments measurements ,the general
formula of the complexes can be depicted as
[ML.Cly]Y. HO,wheren = 2,2 -m = 0,2 and
Y=2NO5,Cl for both Cd and Cr ions
respectively and [M2L4Cl,]Cly, where n= 4,2-
x=0,2 for Mn and Hg ions respectively.

Schiff base (L) is a potential ligand which
may act as mono or bidentate asit isillustrated
by its structure shown in the scheme .So it
expected that IR measurements are highly
information  with respect to in the
complexation behavior with various metal
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ions. The characteristic frequencies of the free
ligand and its metal complexes were readily
assigned based on comparison with literature
references [14-17].Abroad band was observed
around 3400-3430 cmlin the spectra of
chromium, mangenis and cadmium complexes,
assigned as N oy suggested the presence of
water molecule. The IR spectral data of all
complexes are listed in Table (2).

There is no appreciable change took place
in the absorption of N ((COC) and N 4(COC)
modes and N (Ar-N) mode in the monomeric
cadmium and chromium complexes, and
dimeric mercury complex, which excluded the
possibility oxygen and nitrogen atoms of the
methoxy and aryl amine groups participation
in coordination .Furthermore there is a change
in frequency and intensity of N -y and N .
bonds , this behavior refers to coordinate
modes of the ligand through nitrogen of
isothane group and nitrogen moiety of the
thiodiazole ring. Another behavior coordinate
of this ligand can be shown in dimeric
manganese complex, i. e through oxygen of
methoxy group and nitrogen of isomethane as

R=C_H,0CH,
R=C,H,N(CH,),

While cadmium and mercury ions behave
similarly with respect to their coordination
number, which may be to 2,4,5 or 6,and the
most probale is the 4 coordination number
[23,20]. Since the metal d'® orbital for Zn
group is completely filled, the complexes
containing these metals are expected to be
diamagnetic with zero magnetic moment
value. The conductivity measurement showed
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a bridge, and other behavior of the ligand took
place as a bidentate through nitrogen of
isomethan and nitrogen of thiodazal ring with
this complex.

These observations were further supported
by the appearance frequencies of N yn, N wc
respectively.

The manganese (I1) complex showed a
series of very weak and narrow bonds have
been observed spectra, this is expected
because the only sextet term of the o
configuration in octahedral stereochemistry is

the® A g. Consequently, there can be no spin-
alowed transition [18, 19], and were assigned
0°Ag®‘Tgg, °AgI®°T,ge and
*Ag®“*T,g+" Eg respectively [20].

The value of ligand field , racah
parameters have been calculated based on
T.S.digram, Table (3) ,the value of B (0.94)
signifies a fair amount of ionic character
[21].Magnetic moment of the solid complex
(5.79BM)showed a high spin Mn(IT) complex
[20,22].Conductivity measurement showed the
complex was non ionic .The proposed
structure can be shown as follow:-

that these complexes were ionic .The proposed
strctures of the prepared these complexes are
asfollow:-
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B-Solution Study

Molar ratio method was carried out to
determined the M: L ratio.The result of
complexes in ethanol solution, suggest that the
metal to ligand ratio was (1:2), which are
dimeric in nature for manganes complexes and
(2:1) for dimeric mercury, and then which
were comparable to these obtained form
isolated solid study, Table (1).

C-Bactericidal activity
Preliminary screening experiments to

detect the in vitro activity of the ligand and its

metal complexesTable (4) the following points
were concluded:-

1. The result reflected that the donor base,
showed that there is no significate activity
against Pseudomonas aeruginosa and
Saphylococcus aureus bacteria, when we
used high and low concentrations.

2. The result of antibacterial activites of
manganese complex, showed that
theres no effected towared the
studied bacteria when we used high and

low concentrations, while the chromium
complex, exhibited anti bacterial activity
only towared Staphylococcus aureus
bacteria when we used high and low
concentrations.

3. Generaly, the study of antibacterial
activities revedled that the d"
configuration (Cd and Hg) complexes,
exhibited highly signification activity
against the studied bacteria rather than that
observed for any of the remainder
complexes especially for mercury complex,
when we used high and low concentrations.

4. Biological evaluation of considerable
number of these compound have been
maintained ,and they were found to exhibit
the expected synergic effect of activity ,this
attributed to the impact of the compound
and the metal present in these complexes.
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Table (1)
Physical data for the ligand and it s mateal complexes.
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Atomic Molar Ratio
Abs.found (cal. M:L Formula Structure

Ci1gHgN4SO
[Crchl 2] CleO

[M n2L4CI4] .HO

[CdL2](NO3)2.H20
[HgoL,Cl5] Cly

d: decomposed
Table (2)
most diagnostic FT-I R bands for the Ligand and its metal complexes.

Table (3)
Electronic spectra, conductance and magnetic moment, for metal complexes
of schiff base.

"AG®*T,gp
‘Ag® Tgp
‘A9®Tg
*Ag®“Tgg
°Ag®*T,g
°Ag®‘Tg+ E¢

ILCT

harge TiartSter

ILCT: Internal Ligand Charge Transfer
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Table (4)
Antibacterial activities for the Schiff base and its metal complexes.

Staphylococcus aureus

Pseudomonas aeruginosa

10mM

10mM

(-) = No inhibition = inactive

(+) = (0.4-1)mm=Slightly active

(++) = (1- 1.6)mm= Moderately active
(+++) = (1.6- 2.2)mm= active

(++++) = (2.2-2.8)mm= Highly active
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