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Abstract:

The aim of the work is synthesis and characterization of bidentate ligand
[dipotassium  sodium7-((E)-2-(2-((Z2)-1-carboxylatoethylideneamino)thiazol-4-yl)-2
(carboxylatemethoxyimino) acet amido)-8-oxo-3-vinyl-5- thia-1-azabicyclo[4.2.0]
oct-2- ene-2- carboxylate] [Nak,L], from the reaction of cefixime with sodium
pyruvet to produce the ligand [Nak,L], the reaction was carried out in methanol as a
solvent under reflux. The prepared ligand [Nak,L] which was characterized by FT-IR,
UV-Vis spectroscopy, ‘H, *C-NMR spectra, Mass spectra, (C.H.N) and melting
point. The mixed ligand complexes were prepared from ligand [Nak,L] was used as a
primary ligand while 8-hydroxy quinoline [Q] was used as a secondary ligand with
metal ion M(IT).Where M(IT) = (Mn ,Co ,Ni ,Cu ,Zn and Cd) at reflux ,using
methanol as a solvent, KOH as a base. Complexes of the composition
[(M)2(Q)2(KL)(H20),4] with (2:2:1) molar ratio were prepared. All the complexes
were characterized by spectroscopic methods (FT-IR, UV-Vis spectroscopy) along
with elemental analysis (A.A), chloride content and melting point measurements were
carried out, together with conductivity and magnetic susceptibility. These
measurements showed octahedral geometry around (Mn", Co", Ni", cu", zn" and
cd") ions. The biological activity of the ligands [NaK,L], [Q] and complexes
[(M)2(Q)2(KL)(H20),] were studied by using inhibition method.
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Introduction:

Metal based drugs have Juan R.Anacona and Jesus Estacio
occupied an important role in medical published their work on synthesis and
sciences some of these metal base antibacterial activity of cefixime metal
drugs which are currently in use complexes ,octahedral geometry were
contain Al, As, Ca, Ge, Au, Fe, Hg, Sb, concluded from their work of
and Mg metal ions [1]. Recently cefixime metal complexes [3]. M.
several metal complexes of cefixime Saeed Arayne etal [4], studied the
have been prepared. Azmi .etal [2] antibacterial of metal complexes of
.reported the complexation reaction cefixime, with copper zinc and
between cefixime and palladium ion in cadmium have been carried out by
the presence of acidic buffer solution observing the minimum inhibitory
(pH3) in ethanol- distilled water concentration (MIC) and by measuring
medium at room temperature. Also the zone of inhibition of the complexes
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and compared with the parent drug.
Most of these drugs have improved
pharmacological properties in the form
of their metal complexes. These facts
motivate researcher to explore the
coordination behavior of a newly
synthesized drug. Although literature
survey revealed that little work
involving metal-based B -lactam
antibiotics containing Schiff base has
been reported so far. Though J .R.
Anacona .et. al [5] reported the
synthesis ,spectroscopic ,and magnetic
studies of mono — and polynuclear
Schiff  base  metal complexes
containing salicylidene — cefotaxime
ligand .The electronic spectra of the
complexes and their  magnetic
moments suggest tetrahedral geometry
for isolated complexes.

Also the second ligand 8-
hydroxyquinoline ( 8-HQ) is a potent
lipophilic metal chelator which 8-
hydroxyquinoline copper chelate, CuQ
5 ,is used extensively as a fungicide in
many countries [6] .Besides its
antibacterial activity is long known[7].
Nowadays mixed ligand complexes are
used; they are suitable for mimicking
the role of metal ions, in drug
designing. New  mixed ligand
complexes were continuously studied
toget biologically active compounds. J.
R. Anacona .et.al [5], studied the Metal
complexes of a Schiff base ligand
derived  from  cefotaxime and
salicylaldehyde. The aim of the present
work deals with the synthesis of a new
cefixime Schiff base ligand [NaKL],
then studying the complexation of
some transition metal ions using mixed

ligand cefixime Schiff base as a
primary ligand with  8-hydroxy
quinoline as a secondary ligand.

different spectroscopic techniques and
also elemental microanalyses were
done. Antibacterial properties of
ligands cefixime Schiff base [NaK,L],
8-Hydroxyquinoline [HQ], and their
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complexes towards gram positive and
gram negative bacteria were studied.

Materials and Methods:

All common laboratory chemicals
and reagents and their suppliers have
been used without further purification.
Purity varied from 98% to 99.9%.

Physical measurements

The following measurements were
used to characterize the ligand and its
complexes. An electro thermal
apparatus Stuart melting point was
used to measure the melting points.
FT-IR spectra were recorded by using
Shimadzu, (FT-IR)-8300, Infrared
Spectrophotometer in the range (4000—
400) cm . Spectra were recorded as
potassium  bromide  discs. The
electronic spectra of the compounds
were obtained using Shimadzu UV-
160A- Visible Recording Spectro-
photometer, in the range (1100 -200
nm) using quartz cell of (1.0) cm
length. The samples with concentration
(10"*) mole L™ in DMSO at 25°C were
measured.

Electrical conductivity measurements
of the complexes were recorded at (25
°C) for (10°% M solutions of the
samples in DMSO as a solvent using
Philips pw-Digital Meter Condictivity.
Elemental microanalyses were
recorded by microanalysis (C.H.N)
analyzer, Euro (Vector EA 3000A).
Spectra for the ligand [Nak,L] were
recorded in DMSO-d® using Brucker,
model: Ultra Shield 300 MHz, origin:
Switzerland and are reported in ppm
(s). The chloride contents for
complexes were determined by
potentiometric titration method on
(686-Titro Processor-665.Dosimat
Metrohm Swiss). The metal contents of
the complexes were determined by
atomic absorption (A.A) technique,
using a Shimadzu (A.A 680 GBC 933
plus) atomic absorption spectro-
photometer. A known amount of each
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metal complex was digested with 15ml
of concentrated HNO3 and diluted to a
volume of 100ml with deionized water.
Then, the metal content in the
complexes were determined using
atomic absorption spectroscopy [8].
The magnetic susceptibility of the
complexes was obtained by using
(Balance Johnson Mattey).The mass
spectrum for the ligand [Nak,L] was
obtained by Electron-Impact (EI) on
Shimadzu GCMSQPA 1000
spectrometer.

Synthesis
1. Synthesis of the ligand [Nak;L]

A solution of cefixime (0.5g,
Immole) in methanol (10) ml was
added drop wise, under stirring to a
solution of Sodium pyruvate (0.1g,
1mmole) dissolved in methanol (10
ml). A solution of (0.1M) KOH was
added to adjust the pH at ( 7-8) and the
reaction mixture was refluxed for (3
hrs) .The resulting product was filtered
, washed with methanol.
Recrystallization from methanol gave
an orange color of the Schiff base,
yield ( 82% ), m.p (102-105) °C. The
synthesis route of the ligand is shown
in scheme (1).The microanalysis
results for the ligand and some of its
physical properties is given in table

(1).

2. Synthesis of the mixed-ligand
[NaK;L] and 8-hydroxy quinoline
complexes with some metal ions
[(M)2(Q)2(KL)(H20)4] ~ Synthesis of
[(C0)2(Q)2(L)(H20).] complex.

The metal solution of CoCl,.6H,0
(0.09g, 0.37 mmole) in (10) mi
methanol was stirred for (10) minutes.
The ligand solution (0.1 g, 0.18m mole
in (10) ml methanol after adjusted to
pH=8 wusing few drops of KOH
solution was added to the metal
solution. Finally a solution of 8-
hydroxy quinoline (0.05, 0.34 mmole)
in (10) ml methanol was also added to
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the above metal solution. The resulting
mixture was heated under reflux for (2)
hrs. Then the mixture was filtered and
the precipitate was washed with an
excess of methanol and dried at room
temperature during (24) hrs. A grey
solid was obtained. Weight (0.1359),
yield (86.92%), m.p (>300°C) dec.

A similar method to that mentioned
in preparation of (Co) complexes was
applied for the preparation of (Mn"),
(Ni"), (cu™, (zn") and (Cd")
complexes. The physical properties
and  elemental mixed ligand
[(M)2(Q)2(KL)(H20)a] ~ analysis  of
complexes is given in table (2)

Results and Discussion:

The synthesized ligand dipotassium
sodium {7-((E)-2-(2-((2)-1-
carboxylatoethylid eneamino)thiazol-
4-yl)-2-(carboxylatomethoxyimino)
acetamido)-8-oxo-3-vinyl-5-thia-1-
azabi-cyclo[4.2.0]oct-2-ene-2-
carboxylate}  [Nak,L] has been
characterized by FT-IR, 'H,*C-NMR,

Mass spectra, (C.H.N), UV-Vis
spectroscopic methods.
1. IR spectra and NMR

The (FT.IR) spectrum of ligand

[NaK,L] shows bands at (1758cm™ )
and (1612cm™)were  signed to
stretching vibration motions to v(C=0)
lactam and v(C=0) amide of the Schiff
base [NaK;L] [9]. The bands at (1531
cm™) and (1479 cm™) were attributed
to v(C=N) out and v(C=N) int stretches
vibrations. While the (I.R) spectrum of
the Schiff base [NaK;L] shows
absorption band at (1593 cm ') which
can be assigned to v(C=N) imine. The
(LR) spectrum of the Schiff base
[NaK,L] asymmetric and symmetric
stretching vibrations of carboxylate
group were observed at (1479 cm™)
and (1257cm™) respectively[10]

Medium absorption band at (2940,
2835cm ') which can be assigned to
regiol corresponds to aliphatic (C—H),
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while aromatic (C—H) stretch appear in
the (3084 cm ') region. The spectrum
of the 8-hydroxy quinoline displays a
band at (3182 cm™ is due to v(OH)
stretching vibration [11]. The band at
(1579 cm™) was assigned to the v(C=N)
stretching vibration[12].While FT-IR
spectral data for the mixed ligand
complexes of [(Mn)2(Q)2(KL)(H20)4]
(1) [(C0)2(Q)2(KL)(H20)4](2)
J[(N1)2(Q)2(KL)(H20)4](3),
[(Cu)2(Q)2(KL) (H20)4](4) ,[(ZNn)2(Q)2
(KL)(H20)4](5)  and  [(Cd)2A(Q)2
(KL)(H,0)4] (6) complexes, are
summarised in Table (3). The band at
(1593cm™) is due to v(C=N) (imine)
stretching vibration for the Schiff base
ligand [NaK,L], but in the complexes
the bands were at (1576), (1581),
(1577), (1573), (1579) and (1574) cm™
for the complexes (1),(2),(3),(4) ,(5)
and (6), respectively, this shift to lower
frequencies may be due to
delocalization of metal electron density
into the ligand =- system [13-14].
HOMO—LUMO (where HOMO:
highest occupied molecular orbital,
LUMO: lowest unoccupied molecular
orbital ). The shift in v(C=N) confirms
the coordination of ligand through
Nitrogen atoms to the metal of
ions[15].These bands were assigned to
the v(C=N) stretching of reduced bond
order. The band at (1758cm™) is due to
v(C=0) (lactam) stretching vibration
for the Schiff base ligand [NaK,L], but
in the complexes was at (1742),
(1741), (1743), (1743), (1747) and
(1746) cm™ for the complexes (1), (2),
(3), (4), (5) and (6), showing that the
coordination is through the Oxygen
atom of R-Lactam group. The band for
v(C=0) amid in the ligand [NaK,L]
was at (1612cm™) which remains
relatively constant in all complexes
which indicates no bonding through
the (C=0) amid group. The band at
(1579cm™) is due to v(C=N) stretching
vibration for the mixed-ligand [8-HQ],
but in the complexes was at(1497),
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(1499), (1498), (1498), (1499) and
(1498) cm™ for the complexes (1), (2),
(3), (4), (5) and (6) respectively[16],
showing that the coordination of the
metal ion is through the Nitrogen atom
of ligand [8-HQ]. The bands at (1479
cm™) and (1257 cm™) were assigned to
asymmetric and symmetric stretching
vibration (COO’) for the ligand
[NaK,L] respectively. On
complexation these bands have been
shifted to lower and higher
frequencies[(1464 cm™),(1465 cm™),
(1465 cm™), (1463 cm™), (1465 cm™)
and,(1464 cm™) for va5,(COO ) ], while
[(1273 cm™),( 1274 cm™), (1278 cm™),
(1278 cm™), (1271 cm™) and, (1278
cm™) for vy(COO ) ], for the
complexes (1),(2),(3),(4) ,(5) and (6)
respectively,, showing that the bonding
of metal ion was through the oxygen
atom of carboxylate ion .Where Av =
[V aym(COO™ )- v §m(COO™ ) ] are
(191), (191), (187), (185), (194)
and(196),these  high values are
indicating mono dentate coordination
[17]. The appearance of
new and medium intensity v(O-Hy)
stretching ~ vibration  bands  at
(3343),(3368),( 3361), (3379), (3338)
and (3338) cm™ for the complexes
1),(2),(3),(4) ,5) and (6) were
observed. While the (I.R) spectrum of
the mixed -ligand [8-HQ] shows
absorption band at (3182 c¢m %) which
can be assigned to corresponds to v(O-
H) qu. This band disappeared upon
complexation. The bands at (498,418),
(485,416),  (466,451),  (489,412),
(486,447)and  (492,482)cm™  were
assigned to v (M-O) stretching
vibrations for the complexes (1), (2),
(3), (4), (5) and (6) respectively,
indicating that carboxylic oxygen and
oxygen of R-Lactam group of the
ligand are involved in the
complexation with metal ions. Other
low intensity bands observed in the far
IR region in (646,536), (650,528),
(553,501), (630,582), (598,505) and
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(602,573) cm™ were assigned to v (M-
N) stretching vibrations for the
complexes (1),(2),(3),(4) ,(5) and (6)
respectively[18], indicating that the
nitrogen of Schiff base ligand and
nitrogen of ligand [8-HQ] , are
involved in coordination with metal
ions. 'H-NMR spectrum of ligand
[NaK,L], showed the following
characteristic chemical shift (DMSO as
a solvent): A singlet signal at & 8.1
ppm attributed to the one proton of Cyg
for (C-S) thiazole group . A singlet
signal at 6 8.0 ppm attributed to the
one proton of (N-H) amide group. The
chemical shift at 6 6.3 due to Cg ppm
for proton of ethylene group. The
chemical shift at & 5.1-5.0 ppm due to
Cs, C; for C-H propiolactam. A signal
at & 4.7 ppm attributed to the two
proton of C;3 for CH,-O group. A
signal at 6 3.3-3.1ppm attributed to the
two proton of C, for S-CH, group. The
chemical shift at 6 2.4 ppm due to
DMSO solvent, and finally, a three
proton of methyl group (C-H) appeared
at & 2.1 ppm [19]. The “C-NMR
spectrum of a ligand [NaK;L] reports
that the carbon atom (Ci4) of carbonyl
group resonated at 6 (178.4) ppm while
the carbon atoms (Cg and Cy) of
carbonyl group resonated at & (168.7)
ppm. The carbon atom (Cy7) of imine
group resonated at 6(169.1) ppm . The
carbon atoms (Cg and Cy;) of carbonyl
group resonated at 6 (164.1) ppm. The
carbon atoms (Cig and Ciz) of imine
group resonated at o (164.1) ppm. The
carbon atom (Cys) of C=CH group
resonated at 6(152.3) ppm while the
carbon atoms (Cz and Cg) of carbonyl
group resonated at & (128.1) ppm . The
carbon atoms (Cyp, C13 and C,) of CH,
group resonated at §(118.1, 78.4 and
26.9) ppm respectively. The chemical
shift at 6 (40.0) ppm to DMSO solvent.
Finally the carbon atom (Cyo) of CHs;
group resonated at & (18.8) ppm[20].
The FTIR, 1H-NMR and 13C-NMR
spectra were confirmed the chemical
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structure of a new ligand [NaKL],
table(3),(4)and(5).

2. Mass spectrum

The mass spectrum of the ligand
[NaK,L] was also consistent with the
proposed structure formula. The mass
spectrum of the ligand shows parent ion
peak at [M/Z] =620 which correspond
to[ M™], Figure (2).

3. Electronic spectra, magnetic
moments and conductivity
measurements

The electronic spectrum of ligand
(NaK,L), Figure (3 ) exhibit high
intense absorption peaks at (231 nm)
(49290 cm™) (emax=2126 molar*.cm™)
and (295 nm) (33898 cm™) (ema=1554
molar*.cm™) which assigned to
(n»n) and (n—n) transition
respectively, the data recorded in
Table (6), The electronic spectrum of
(8-hydroxy quinoline), figure (4 )
exhibits a high intense absorption peak
at (301 nm) (33222 cm?)
(emax=2295molar™*.cm™), which
assigned to (m— m*) transition [21]. the
data recorded in table (7)

Most of transition metal complexes
are colored and their colors are
different from the transition metal salts
and ligands, then this is an important
indication of coordination, therefore
the colored complexes showed
different  characteristic  absorption
bands in their position and intensity
[22]. The electronic spectrum of [(Ni),

(A)2 (KL) (H20)4], Fig.(5) showed two
intense peaks in the range (273
nm),(36630 cm™), (€max=1975 molar™.
cm™) and(301nm),(33222 cm™), (€max
=1885 molar™. cm™) are assigned to
the ligand field ‘And another intense
peak in the range (394nm), (25380 cm’
Y, (emx=921 molart. cm™) due to
charge transfer transition. And the
peak at visible region at (892 nm),
(11210 cm™), (€max = 12 molart.cm™)
these speaks are assigned to
(CA2g—°Tigp) and (CAg—°Tigm) (d-
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d) transitions confirming a trans
octahedral structure around (Ni*?) ion
complex. Where a comparison between
the data recorded of the mixed ligands
and (Ni") metal ion is given table
(8)[23].

The molar conductivities indicate
that all metal complexes are non-
electrolytes Table (2). These data
together with the magnetic moment
indicate octahedral geometry around
the metal atoms studied, table (2),
scheme (2).

4. Biological activity studies
The synthesized ligand and its
complexes were screened for their

antibacterial activity [24] against
Staphylococcus  aureu., Bacillus
subtilis,  Escherichia  coli  and

Psedomonas aeruginosa activity at (10°
%) mole/liter concentration. The zones

of inhibitions of the antimicrobial
activity have been presented in Table
(9). The results of antibacterial activity
of ligands and its complexes show
good activity against all the bacteria
used, except [(Ni)2(Q)2(KL)(H20)4]
with  E-coli, [HQ] ligand with
Pseudomonas and [NaK,L]_ligand with
Staphylococcus.

Conclusion:

In this paper we have explored the
synthesis and coordination chemistry
of some mixed ligand complexes. The
mode of bonding and overall structure
of the complexes were determined
through physico-chemical and
spectroscopic methods. The results
show that the solid complexes with a
ratio of M: Q: L as (2:2:1).

COOH

HZN\( CHz
%/( Y 3H,0
O/N

NaO o
HoOC ’CHz
Cefixime Sodium pyruvate
1mole
(2-3) drops KOH dry methanol 1 mole
reflux 3 hr
>—LN\( v /CHz
o} $ /
o/N N COOK
KOOC/CHz

o

dipotassium sodium 7-((E)-2-(2-((Z)-1-carboxylatoethylideneamino)thiazol-4-yl)-2-
(carboxylatomethoxyimino)acetamido)-8-oxo-3-vinyl-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylate

Scheme (1) Synthesis route of the ligand [NaK,L]

Table (1) Microanalysis results and some physical properties for the ligand

[NakoL]
Empirical Yield M.P Found (Calc.) %
Compound formula M.wt % oC Color C v N
CyoH14K5 N5 } Pale 36.71 2.27 11.27
[NakoL] NaOsS, 6216 | 80 | (102105 | oo | (35.28) | (215) | (10.54)

M.P= melting point;

Calc= Calculated
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Table (2) some physical properties of the prepared mixed- ligand complexes
[(M)2(Q)2(KL)(H20)4] together with their magnetic moment and molar
conductivity measurement

Empirical Dec. Yield magnetic | ApS.cm?

No. formula Color c° M Cl% % moment molar™
1| [(MNAQuKLH,0)] | Darkyellow | >300 (E'SZ) Nil 90.9 5.71 855
2 | [(COQ)KL)(H:0)d] Grey >300 (ﬁgg) Nil 86.9 443 8.71
3| [NDAQKL)(H:0)] Palegreen | >300 (ggg) Nil 773 282 113
4 | [(Cu(Qu(KL)(H:0) Darkgreen | >300 | 1405 | Nil 701 175 2.85
5 | [@nQu(KL)(H:0)i Paleyellow | >300 | (1369) | Nil 69.8 6.31
6 | [(CQuKL)(H,0)] yellow ~300 | 1461 | Nil 927 5.16

Dec. =Decomposition

Table (3) FT-IR spectral data (wave number v) cm™ of the mixed-ligand
complexes with some metal ions

Compound V(OH | V(OH)q | v(C=O)lact | v(C=N)imi | v(C=0)ami V(C=N) | V(COO) | Acm | v(M v(M
p ) u m ne d. qu. v(€oo) | * | Ny | -0)
water
[NaKaL] _ 1758 1479
- - 1593 1612 _ 1257 _ _ _
8-HQ - 3182 - - - 1579 _ - - -
[(Mn)z(Q)z(KL)(Hz : 1464 646 | 498
3343 1742 1576 1616 1497 1273 191 536 418
[(CO)z(Q)z(KL)(HzO . 1465 650 | 485
3368 1741 1581 1617 1499 1274 191 528 416
[(Ni)z(Q)z(KL)(Hzo . 1465 553 | 466
)4l 3361 1743 1577 1604 1498 1278 187 501 451
[(Cux(Q)2(KL)(H,0) } 1463 630 | 489
4] 3379 1743 1598 1618 1498 1278 185 582 412
[(Zn)2A(Q)2(KL)(H-0 . 1465 598 | 486
4 3338 1747 1579 1618 1499 1271 194 505 447
[(Cd)2(Q)2(KL)(Hz0 i 1464 602 | 492
)a 3338 1746 1574 1615 1498 1268 196 573 482
Recorded as KBr disc, v(OH)qu. = for 8-HQ , v(C=N)qu.=for 8-HQ
1 : 13 :
Table (4) "H-NMR data for ligand Table (5) °C-NMR data for ligand
- 6 . - 6 -
measured in DMSO-d” and chemical measured in DMSO-d” and chemical
Shift in ppm (8) Shift in ppm (8)
Compound Functional groups 8 (ppm) Compound Functional groups 8 (ppm)
Cy5 for C-S thiazole group (8.1) (1H, s) Cy4for C=0 group 178.4
N-H (8.0) (H, s) C,7 for C=N group 169.1
C, for C-H ethylene (6.3) (1H,s) Cs, Cy for C=0 group 168.7
Cs, C; for C-H propiolactam (5.1, 5.0) (1H,1H, Cs, C11 for C=0 group 164.1
[NaK.L] 5) [NaKoL] C1s, C12 for C=N group 164.1
Cys for CH,-O group (4.7) 2H:s) 2 Cisfor C=CH group 152.3
C, for S-CH, group (3.3,3.1) 2H,m) Cs, C, for C=CH, group 128.1
DMSO solvent (2.4) Cyp for CH, group 118.1
Cyo for CHs group (2.1) (3H, s) Cys for CH, groups 78.4
s:single, m:multiple Cs, C; for C-H groups 52.3,48.5
DMSO solvent 40.0
C, for CH, group 26.9
Cy for CH; group 18.8
.JHQ
7N d.'Hn
D._Fn ‘ﬁ COOK
mo!:‘—PEHﬁ

Fig.(1) structure of Schiff base [NaK;L]
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Fig.(2) EI-mass spectrum for the ligand [Nak,L]

C\o
/OHZ

HO—3 M/“_<\ M

—
e

N

W

H. C
2 \//O
C—ok

M (Il) = Mn,Co,Ni,Cu,Zn and Cd

Scheme (2) A proposed structure of
the complexes [(M)2(Q)(KL)(Hz0).]

Table (6) Electronic spectral data of

Fig. (4): The Electronic spectrum of
the (HQ)

Table (7) Electronic spectral data of

the ligand [NaK;L] the [HQ]
N o Emax ) Py v Emax i
Compound ) molar~ | assignments Compound 1 molar? | assignments
(nm) | cm et (nm) | cm omt
231 | 49290 | 2126 non [HQ] 301 | 33222 | 2295 -
[NaKoL] | 295 | 33898 | 1554 o
1 1 £ NG N
: T e et o AOHTH
| 2E] -
LA ‘
f \ ‘ Y
|| . \ ‘J \
wate | V) | bt | ||
)
| ;
| ’ ’ I‘x/'\
( | 4
| ! \
{ L/ :
l‘ a \\;‘\‘_
to.0Aa [\ A RE yi iy 6@.9 186.8(NH/DIV.)
NN/BIU. ) Hm"”} 10:42 5,27 ‘14 [T1ee.anm

200 .0 1880.08¢
5 '14 [T1em.0nm _-6.0024]

Fig. (3 ) The Electronic spectrum of
the [NaK,L]
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Fig. (5): The Electronic spectrum of
the [(Ni)2(Q)2(L)(H20)4]
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Table (8) Electronic spectral data of metal complexes [(M)2(Q).(KL)(H20)4]

Wave number

€max

Suggested

No. Compound nm cm* molar™ cm™ Assignment structure
274 | 36496 1989 "
L (MMAQUKOH0)] (222 e = oh
947 10559 8 ﬁAlg(s)—>4Tlg(G),4ng(G)
273 | 36630 1931 LF
, (COMOKLHON 372 | 26881 677 - C.T4T on
403 24813 732 4T19“’>_’4 9
195—"T20
273 | 36630 1975 LF
301 | 33222 1885 LF
3 . 304 | 25380 921 cT oh
[NDQLKLHO)] (o 25380 - e
892 | 11210 12 Ase—Togm
278 | 35971 2362 -
319 | 31347 2103 : :
4 [(CU)(Q)o(KL)(H:0)] 406 | 24630 1814 cT o
954 | 10482 17 781070
272 | 36764 1902
: 301 | 33222 1729 LF LF on
[ZN)A(Q(KL)(H:0)] 331 | 30211 523
397 | 25188 1115 cT
277 | 36101 2192
6 | [COQuKLHON | wof | oz 2 -F on
397 | 25188 974 cT

Table (9 ): The Biological activity of the prepared ligands (Zone of inhibition

(mm))
No Compound E-coli Pseudomonas Staphylococcus Bacillus
Cc DMSO _ _ 10 _ _ 6
1 NaK;L 10 14 _ 12
2 HQ 18 B 31 25
3 [(Mn)(Q)2(KL)(Hz0).] 10 13 14 10
4 [(C):(Q)(KL)(H:0)q] 15 15 12 11
5 [(N1)2(Q)2(KL)(Hz0)4] 0 13 14 15
7 [(Zn)2(Q)2(KL)(Hz0)d] 12 10 15 19
8 [(Cd)2(Q)2(KL)(H20)4] 17 18 16 20
References: [3] Anacona, J. R. and Estacio, J.
[1] Igbal, M. S.; Bukhari, I. H. and 2006. Synthesis and Antibacterial
Arif, M., 2005. Preparation, Activity of Cefixime Metal
characterization and biological Complexes, J. Trans. Metal.
evaluation of copper (Il) and Chem. , 31:227-231
zinc(Il) complexes with Schiff [4] Arayne, M. S.; Sultana, N.;
bases derived from amoxicillin Khanum, F. and Ali, M. A. .2002.
and cephalexin. Appl. Antibacterial studies of cefixime
Organometal. Chem., 19: 864 - copper ,zinc and cadmium .
869. Pakistan J. pharma. Sci.,15(1): 1-8
[2] Syed, Najmul Hejaz Azmi, et.al. [5] Anacona, J. R.; Calvo, J.; and

2013. Quantitative analysis of
cefixime via complexation with

palladium(Il) in pharmaceutical
formulations by spectrophoto-
metry, J.  Pharma. Analys.,

3(4):248- 256

805

Almanza, O. A. Intemational.
2013. Synthesis, Spectroscopic,
and Magnetic Studies of Mono-
and Polynuclear Schiff Base Metal
Complexes Containing
Salicylidene-Cefotaxime Ligand,




Baghdad Science Journal

\Vol.12(4)2015

[6]

[7]

[8]

[9]

J. Inorg. Chem., Article
ID108740, 7 page

Lee, C-H.; Jeon, J-H.; Lee, S-G,;
Lee, H-S. 2010. Insecticidal
properties of  Euphorbiaceae:
Sebastiania corniculata-derived 8-
hydroxyquinoline and its
derivatives against three
planthopper species (Hemiptera:
Delphacidae). J Korean Soc Appl
Biol Chem, 53(4):464-469.

Corce, V.; Morin, E.; Guiheneuf,
S.; Renault, E.; Renaud, S;
Canniel, et al. 2012.
Polyaminoquinoline Iron
Chelators for Vectorization of
Antiproliferative Agents: Design,
Synthesis, and Validation.
Bioconjugate Chem, 23(9):1952-
1968 .

Arun, V. 2009. Synthesis And
Characterisation Of New
Transition Metal Complexes Of
Schiff Bases Derived From 3-
Hydroxyquinoxaline-2-
Carboxaldehyde And Application
Of Some Of These Complexes As
Hydrogenation And Oxidation
Catalysts, Thesis Submitted To
The Cochin University Of Science
And Technology, Department Of
Applied Chemistry Kochi-682
022, Kerala, India, June.

Mason, F. A. 2007. Note on the
determination of molecular
weights by Rast's camphor
method, J. Soc. Chem. Ind., 7 (1) :
99-118

[10] Kumar, G.; Kumar, D.; Singh, C.

P.; Kumar, A. and Rana, V. B.
2010. Synthesis, physical
characterization and antimicrobial
activity of trivalent metal Schiff
base complexes,J. Serb. Chem.
Soc.75 (5) 629-637.

[11] Srivastava, K. P.; VidyarthilS. N.

and Singh R. 2011.
Environmentally Benign Studies
of Bivalent Transition Metal
Complexes of Tridentate (NNO

806

donor) Schiff Base Ligand,
Chemica Sinica,2 (2): 66-76

[12]Ghanim, H. F. 2007. Synthesis,
spectral and antimicrobial activity
of mixed ligand complexes of
Co(Il), Ni(Il), Cu(ll) and zn(Il)
with  Anthranillic  Acid and
Tributylphosphine. M.Sc. Thesis,
University of Baghdad College of
Ibn, Al-Haitham,

[13]Panda, S.; Mishra, R.; Panda, K.
A. and Satpathyl, C. K. 1989.
Fluorescent probes for structural
and distance effect studies in
micelles, reversed micelles and
micro emulsions, J. Ind. Chem.,
66, 472.

[14]Smith, P. H., Morris, J. R. and
Ryan, G. D. 1989. Chapter 104
Macrocyclic complexes of the
lanthanide(111),  yttrium(l1l) and
dioxouranium(VI) ions  from
metal-templated syntheses ,J. Am.
chem. soc ,111,7437

[15] Malghe, Y. S.; Prabhu, R. C. and
Raut, R. W. 2009. Synthesis,
characterization and biological
activities of mixed ligand Zr(IV)
complexes, Polish Pharmaceutical
Society, 1, 45

[16] Geeta, B. and Ravinder, V. 2011.
synthesis, characterization and
biological evaluation of
mononuclear Co(ll)m Ni(ll) and
Pd(I1) complexes with New N202
schiff base ligand, chem. pharm.
Bull., 95 (2):166-171.

[17]Halli, M.B.; Patil, V.B.; Sumathi,
R. B. and Mallikarjun, K. 2012.
Synthesis,  Spectroscopic  and
Antibacterial Properties of Some
Metal (II) Mixed Ligand
Complexes of Riboflavin and 2,2’-
Bipyridine. Dev Pharma Chemica

, 4(6): 2360.

[18] Mapari, K. A. and Mangaonkar, V.
K. 2011. Synthesis,
Characterization and

Antimicrobial Activity of Mixed
Ligand Complexes of N-(2-


http://sphinxsai.com/vol3.no2/chem/chempdf/CT=21%28636-641%29AJ11.pdf
http://sphinxsai.com/vol3.no2/chem/chempdf/CT=21%28636-641%29AJ11.pdf
http://sphinxsai.com/vol3.no2/chem/chempdf/CT=21%28636-641%29AJ11.pdf
http://sphinxsai.com/vol3.no2/chem/chempdf/CT=21%28636-641%29AJ11.pdf

Baghdad Science Journal Vol.12(4)2015

hydroxy-1-naphthylidene)-2,6- rigid poly(vinyl chloride),J. E.
diisopropylaniline  and  N-(2- Polym., 45 (11): 3072-3080.
hydroxybenzylidene)-2,3- [21] Ledbetter, J. W. 1966. Electronic
dimethylaniline  with ~ Co(ll), absorption spectroscopic studies of
Ni(I1), Cu(ll) and Zn(Il) ions ,Int. enolimine-ketoamine equilibria in
J. Chem. Tech. Res., Jan-Mar, Schiff bases, J. Phys. Chem., 70,
3(1): 477-482 2245,

[19] Nakamoto, K. 1997. Infrared and [22]Figgs, B. N.1967. Introduction to
Raman Spectra of Inorganic and Ligand Fields; Interscience, John-
Coordination Compounds. 5th Edn Wiley and Sons, New York. 1st ed
, John Wiley and Sons Inc., New [23]Lever, A. B. P. 1984. Inorganic
York. Electronic Spectroscopy. 2" Ed.,

[20]Sabaa, M. W., Mohamed R. R. New York
and Oraby E. H. . 2009. Vanillin— [24] Tauber, S. C. and Nau, R. 2008.
Schiff’s bases as organic thermal Immunomodulatory properties of
stabilizers and co-stabilizers for antibiotics, Current molecular

pharmacology, 1, 68.

Cind 3o ) 981 ) gan Adail) AN pualind) il (lanyd (il g udaad
Ol o 68 (oS 5 )-8 ALl (e g i pe aeaSined) (e ARLS

SIS L paia yal ngH\Jdpem Olard culd daa
3ty Al iagl) () 28 el o slall a5 4 oLual) and

A Al

Ol galal) DS apdii g (3085 Jaadl (e Caagll ()]
dipotassium sodium 7-((E)-2-(2-((2)-1-carboxylatoethylideneamino)thiazol-4-yl)-2-
(carboxylatomethoxyimino)acetamido)-8-oxo0-3-vinyl-5-thia-1-azabicyclo[4.2.0]oct-
2-ene-2-carboxylate.[NaK,L]

alasinly Jelail) s sal ([NaK,L] xSl =il sodium pyruvate a cefixime  Jeld ¢
i) Gl aladiuly pumaal SIS (el &5 ol sadl sl 38 jhay 5 cudeS Cilall J siline
13052 805 555 ll (uapaliall (55 530l G 1) a5 dpmdi) (3 58 A22W) ilphal 5 6 ) paal) ans

S aladin o3 S = e Glane G s jleai¥) da ja g aliall ol Jalasl) o 2SN Caga g

. M(IT) &= S 2S4S 8-hydroxy quinoline beiw J ) 8IS [NaK,L]

Where M(II)= (Mn, Co, Ni, Cu, Zn and Cd

Goall Bl apuliall aSne el Jaldl alaaidy golall aeaill 48y Hhy
oy Cacmih Bl Slindl s gan (22:1) B i [(M)2(Q)2(KL)(H0)4]
Ay yealiall B8al) Julaill s Lonndid) (35 AadY) Gl g ) jenll cind dwdY) Cilybal) didall 5Ll
JSall Flisiud 2y Apsllind) Laulually ddia il Gluld e Jleail) da 50 bl 0 (5 gine
Al &5 (M co™ NIT ,cu™ ,zn" and Cd") AW Gl Jss 7 skl Sl gl
ol 43y 5k alasinly [(M)2(Q)2(KL)(H20) 4] colsinal 5 [NaKpL] S A 5l sl llndl

Ol siS (onS 550 B¢ anSiin Capdac | 8 Aalidal) cilalSl)
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