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Abstract

The first-row transition metal complex of Schiff base has been synthesized and characterized based on physicochemical
spectral and biochemical methods. The metal-ligand stoichiometry and molecular formula of the complex assessed by
Elemental analysis and metal estimation-neutral, monomeric nature of the complex and paramagnetic nature also predict by
the conductance and magnetic moment study. The octahedral environment around Co(ll) and metal-imine bond as a whole
predicted by atomic IR and Far-IR spectra. In-vitro antibacterial and antifungal activities of the Schiff base and its complexes
compared with those for standard (Chloramphenicol & Fluconazole) by agar disc diffusion method. The Ex-vivo antimalarial
activity of the Schiff base and its metal complex was found by using Plasmodium falciparum bacteria/fungal.
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1. Introduction

Primary and opportunistic bacterial and fungal
infections are severe to human health. The necessary
production of antifungal compounds due to its need
many research attentions to the derivatives of
cinnamaldehyde[1]. presence of methoxyl group in
the cinnamaldehyde and its derivatives to improve
the antifungal activity[2,3]. Cinnamon oil is a nature
antifungal substance. It is a main component of
cinnamaldehyde. Cinnamaldehyde and its derivatives
are mainly potent to anti-tumor and anti-diabetic
properties, and also food additive and antimicrobial
agent[4-6]. Schiff base are extensively studied in
many areas like medicine, organic and inorganic due
to thefact that C=N linkage is important in enhancing
bio-potential activities[7,8]. In the present work we
have proposed and characterized Co(ll) complex of
Schiff base. The cinnamaldehyde &aniline,
condensed Schiff base were also assessed by
biological activity viz.,antibacterial, antifungal and
antimalarial.

Materials and Method

Material: All the reagents were of AnalaR grade
used as such without further purification. Aniline,
cinnamaldehyde, sodium oxalate were of AnalaR
grade. Solvents such as methanol and ethanol were
used as such without further purification.

Methods: The elemental analysis of the complex was
carried out using (Thermo Finnegan make, Flash
EA1112 series) CHNS(O) analyzer instrument. The
molar conductance of 10° M complexes in
acetonitrile  was conducted using  Systronic
Conductivity Bridge at 300C. Absorption spectra of
the Schiff base were obtained by solid state spectra
(DRS-method) using JASCO model No:V-650 make
UV-VIS spectrophotometer in the range of 200-
800nm. The IR-spectra of Schiff base and its metal
complex were recorded in the range of 4000-400cm,
using KBr pellet technique by Perkin Elmer
spectrum, ONE-NO17-1159 Spectrometer. The
Schiff base and its metal complex were carried out by
antibacterial, antifungal, antimalarial & antioxidant
activities.
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Synthesis of Schiff base: A solution of Benzenamine
0.462g (4.90 mmole) in 10 ml ethanol, 0.668g (5.05
mmole) of  (2E)-3-phenylprop-2-enol in 10 ml
Diethyl ether was mixed in a beaker, add a 15 ml
water as a catalyst. The whole mixture was stirred for
10minutes at room temperature. The pale yellow
precipitated powder was formed and then the reaction
mixture was filtered, washed with water, dried in
desiccators, kept in an airtight glass container. The
Schiff base is soluble in ethanol.

Fig -1: synthesis of Schiff base
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Synthesis of Co(ll) complex: The Co(ll) complex
were synthesized by mixing the Schiff base ligand
2.849g (13.70 mmole) in 35ml ethanol with 1.0g
(3.40 mmole) of metal nitrate in 10ml methanol and
then sodium Oxalate 0.460g (3.40mmol) in 25ml
water respectively was mixed and the whole mixture
was stirred at 10min at a room temperature on a green
route synthesize method 15 ml water as a catalyst.
The precipitated brown-greenish colored complexes
were filtered, washed with water and dried in
desiccators and kept in an air tight glass container.
The metal complex is soluble in ethanol.

Fig-2: Synthesis of metal complex
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Result and Discussions

Elemental analysis: The prepared metal complex is
colored; its melting point shows the stability of them.
The carbon, hydrogen, nitrogen & oxygen in the
ligand and its complexes were measured from
elemental analysis. The values are confirmed by the
molecular formula of the complex. It is further
indicates that the metal and ligand ratio 1:1:1 for the
Co(lIl) complex which is further confirmed by metal
estimations by volumetric/colorimetric method. The
Schiff base complexes are stable by air and moisture
at room temperature. They are non-electrolyte,
neutral in nature because they have low molar
conductance. The physical properties such as Color,
melting point, molar conductance values are given in
the Table-1[9].

Mass spectrum of Schiff base:

The ESI mass spectrum fragmentation of Schiff base
shows the m/z value at 207 indicating the formula
and molecular weight of them, the other two m/z
values of 115 and 89 indicating the fragment of
CoHs* and CgH7N".

Electronic spectra: The electronic spectra of Schiff
base shows the absorption bands in the region of 261
& 388 nm corresponding to n-n* and n-n* transitions
confirmed by the presence of C=N bond.The
absorption band of Co(ll) complex exhibit three
transitions at 519 nm , 388nm and 319 nm is due to
three transitions®*T1g — *Tag, *T1g — *T1¢(P) and #Tyq
— “A,q indicating the octahedral geometry of cobalt
complex which is further confirmed by magnetic
moment at 4.90 BM [10-12].

Infrared spectra:

The IR spectral data of the Schiff base and their
complexes are summarized in table-3. The IR spectra
of the ligands show characteristic >C=N bands at
1621cm™* region which are shifted to higher
frequencies in Co(ll) at 1623 cm™ which is confirmed
the imine group (>C=N) coordinated to the metal
ions through ‘N’ atom. The negative and positive
shift of this band is an obvious indication of the
involvement in the azomethine nitrogen atoms in
complex formation. In the single aromatic at C-H
band at 3053cm* which is present in the complex for
higher frequencies at 3351cmrespectively, similarly
aromatic C-C and aliphatic C-C frequencies are
shifted to higher/lower frequencies in complexes, all
these facts supported by coordination of ligands.
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Table-1:Elemental analysis
S. Complex/Ligand %C %H %N %0 %Metal
1 (C1sH13N) 86.30 06.27 06.75 - -
(86.01) (06.45) (07.00)
2 [Co(C1sH13N)4(C204)] 76.22 05.32 05.70 06.55 06.00
(76.09) (05.31) (05.69) (06.54) (06.10)
*Theoretical values are given in parenthesis
Table-2 :conductance and magnetic and spectral data
. Molar
Melting .
. . Yield  Conductance Meff Amax
S.No Complex/Ligand Color Pglnt (%) Ohm-t [BM] (nm)
(°C) cm?mol?
261
1 CisHisN pale yellow 125 71.42 1.00 - 388
519
2 [CO(C15H13N)4(C204)] Pale plnk 165 79.41 1.40 4.9 319
388
V4 \ o Staphylococcus aureus (MTCC 3160), Bacillus
= 4 \‘\‘—\ S\ subtilis (MTCC 441) and Pseudomonas aeruginos
N\ Z (MTCC 1035) and Candida Albicans (MTCC 183),
m/e: 207 o Aspergillusniger (MTCC 10180) for fungal strains
l Mass Fragmentation were obtained from Microbial type culture collection
S o — (MTCC) at the institute of Microbial Technology
L] S NP (IMTECH), Chandigarh, India. The discs measuring

m/e 115

Fig - 3 mass Fragments

The appearance of bands at 473 cmcorresponding to
the stretching vibration of M—N bond of imine group
is coordinate to the metal ion. The bands at
350cm~'and 326 cm!correspond to two M—O
stretching vibrations oxalate ion coordinate to metal
ion by bidentate mode[13-15].

Antibacterial and Antifungal activities

Antimicrobial assay: The newly synthesized

6.0 mm in diameter were punched from Whatman
No.1 filter paper. Petri plates were prepared by
pouring 30 ml of Nutrient agar (NA) medium and
Potato dextrose agar (PDA) medium. The plates were
incubated at 37 °C for 24 hour for the bacteria and 48
hour. for fungal strains. Each sample was tested in
triplicate. The Standard drug as Chloramphenicol for
bacteria and Fluconazole for fungi separately. The
zones of inhibition of the tested microorganisms by
the samples were measured using a millimetre
scale.The Schiff base ligand was less effective
activate against for E.coli, S.aures, B.subtilis,
p.aeruginos but the Cobalt complex has moderate
activity again E.coli only otherwise has resistant[16-

compounds were screened for their antibacterial and 17].

antifungal activity against four bacterial strains Table-3

namely  Escherichia  coli ~ (MTCC  732), Bio-potential activities of the Schiff base complexe

Sample E. coli S. aureus B. subtilis P.aeruginos C. Albicans A. Niger
dose (mm) (mm) (mm) (mm) (mm) (mm)

(100pl)

Control 01.6 1.33 01.0 01.3 01.0 0.66
cv 09.0 08.6 07.6 08.4 07.1 06.8
V5 07.3 06.6 06.0 05.0 03.6 03.3
Std 15.6 15.0 14.3 14.8 13.6 13.4
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Antimalarial activities: Ex vivo antimalarial Table-4 :Antimalarial activity of CV compound
activities at different concentrations (25, 50, 100, 200 S.  Concentrations  Parasitaemia  Percentage (%) of
and 400ug/mL) of Schiff base and Co(Il) complex No. (ng/mL) level (%) inhibition
carried out, the result were compared with that from 1 Negative 63.88 0.00
control groups treated with distilled water (containing control

dimethylsulfoxide 10%, as solvent of compound). > Positi rol

The reference groups were treated with standard gﬁ'l Ve con r.o

drugs (Chloroquine). Blood sample (group: O*) with gs c;roiume. 19.35 69.70
mono infection of Plasmodium falciparum was ug/mL)

collected from malaria patient in citrate dextrose 3 25 56.25 11.94
co.ntaikr;lingoI vial.t '_I'hebi.pi fdmilrz)igtratioq? of glonocz 4 50 50.00 21.72
mice blood contain about 1 x parasites induce

Malaria infection in mice. Ex vivo study against 5 100 46.42 21.33
Plasmodium falciparum were conducted by testing 6 200 40.00 37.38
the com_pound into infected albino mice bIood._The 7 400 33.33 47.82
preparation of blood smears collected from tail of

each mice at 24 hour. Parasitized erythrocytes of the LCso (ng/mL) 397.67

blood sample films were determined by staining with
Giemsa's stain. Three times of the treatments were
conducted as replications. The results were observed
as inhibition of parasitaemia in mice blood cells. The
estimating the percentage of parasitaemia in a thin
blood film is by expressing the number of infected
cells as a percentage of the red blood cells. Decreased
levels of parasitaemia and percentage of inhibition
were expressed as antimalarial activity observed by
calculating the parasitaemia percentage after 24 hour
observation.

Percentage parasitaemia =
Total number of parasitized RBCs X 100

Total number of RBCs
Percentageof inhibition

(Parasitaemia of negative control — parasitaemia of treated group) X 100

Mean parasitaemia of negative control

The Schiff base produced parasitaemia reduction as
compared to the negative control. However, only 400
pg/mL of Schiff base demonstrated lowest reduction
(33.33%) of parasitaemia as compared to the
respective negative control (63.88%) and the positive
control of parasitaemia was 19.35%. The percentage
inhibition was directly proportional to the
concentrations.

The highest inhibition was 47.82 at 400 ug/mL while
the lowest inhibition was 11.94 at 25pg/mL. The
positive control inhibition was 69.70%. LCs, value of
compound was 397.60 pg/mL[18].

Conclusion

The synthesized new transition metal
complex of Co(ll) with novel Schiff base complex
prepared are stable under ordinary conditions. They
are evaluating for their spectral and bio potential
activities. It was possible to rationalize the trend in
the biological data on the basis of specific structural
properties of the examined complexes. Thus, the

Egypt. J. Chem. 64, No. 8 (2021)

present findings are useful in advancing the efforts
towards achieving a systematic prediction of the
absolute biological effects in a rational way. Such
information is currently in high demand to the
biological and medicinal communities.
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