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Introduction

There has recently been considerable interest in
chemical complexes with N donors. The
increased activity of the Schiff base mineral in
this area can be attributed to the striking
structural properties
activity of these donor bonds and the complexes
derived from them, which contain N donor atoms
and show an extensive bioassay of special atoms,
interest in diversity, Chelating activity and the
methods by which it binds to metal ions [1-6].
Schiff's bases can be produced by reacting
primary amine condensates with carbonyl
compounds and contain azomethine (-C=N
group) [7-13].
extensively in many fields of biological [14],
inorganic domain [15], drug synthesis [16] and as
a cross-link in the field of coordination chemistry
[17,], which has given rise to many studies from
pure synthetic ventures to physicochemical
studies. They are essential chelating ligands with
a wide range of active uses. [18]. Schiff bases
form an important class of drugs [19] and
pharmaceutical  chemistry, electrochemical
processes such as antioxidant agents [20]; it can
also be biological
antibacterials, including, antifungal, antitumor
[21,22], anticancer [23-25], antiinflammatory
[26,27], antituberculosis [28], antiviral, analgesic
[29], antimicrobial [30], agriculture applications
insecticids, fungicides, [31]. The
biological activity of Schiff's base derivatives
complexes stands out against some Gram-
positive and Gram-negative bacteria [32-34].

and the antimicrobial

Schiff bases have been used

used as numerous

herbicides

Material and methods

All chemicals and solvents used were of Analar
(AR) grade and were purchased from Sigma-
Aldrich companies. Vanillin, ethylenediamine,
MHC12.4H20, COC12.6H20, NiC12.6H20, CuClz. 2H20,
ZnCl;, dimethyl formamide (DMF), methanol
solution, ethanol, glacial acetic acid, and dry ether
were used.

Equipment

The micro-analysis data (CHNO) were performed
EA/3000, single-V.3.0-single.
Standard methods were used to estimate metal

on Euro-vector

ion intake. The Fourier Transform Infrared

Spectrophotometer was used to obtain FT-IR

spectra in the ranges (4000-200 cm-?) in Japan. At
25 °C and a
conductance measurements were taken with the

concentration of 1103 M,

conductometer WTW. DMF was used to dissolve
all of the complexes. UV-Spectrophotometer,
Japan (Shimadzu Uv-1800) UV-visible
spectrometer in the range of 200-1100 nm was
used to obtain electronic spectra of the ligands
and their complexes.

Synthesis of Schiff Base

In the separation funnel, we place a (1 mol) of
ethylene diamine in 10 ml ethanol was slowly
added (dropping) by a separation funnel with
stirring at room temperature to (2 mol) to (2
mol) of vanillin (dissolving in 20ml ethanol round
bottom flask) after color changed to yellow.
Stirring lasted for 2 hours, the forming of the
yellow precipitate, rinsed off with ethanol (10 ml)
dried in an oven for 1 hour (render = 65%),
certain characteristics are given in Table 1 and
the reaction is shown as scheme 1.

ﬂ
C H, H,
H + Hy;N—C—C—NH,
1mol
HO Stirring /2h
2mol .
/O 25°C

H; Hy
N—C—C -N
HO—Q—// \\—QOH
J 0
\ L /

Scheme 1: Synthesis of Schiff base

Synthesis of complexes

Mn(II), Co(II), Ni(II), Cu(Il) and Zn(II) chloride
solution, ions (1Mole) in 10ml methanol were
combined immediately with the ship base L
solution in the same solvent. For all complexes,
the molar ratio of metal: ligand was 1:2. The
aforementioned combination was removed for 24
hours, the product was filtered, and the material
was dried in the air to obtain the crystals. Some
attributes are shown in Table 1.

Stoichiometric Determination of Complexes [1]
The continuous variation (JOB) method was used
to make sure about the correlation ratio between
ions and ligand in equilibrium media.
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Table 1: L and Metal Yield percentages and CHNO analysis

Compound Yield% Analysis (calculated
C% H% N% 0 Cl M
Ligand (L) 70 66.58 6.07 8.21 1914 | - | -
C18H20N204 (65.84) | (6.14) | (8.53) | (19.49)
Mn(L)2Cl2 72 53.23 541 7.49 17.09 7.29 9.49
(53.83) | (5.32) | (7.39) | (16.87) | (7.24) | (9.35)
Co (L)2Clz 66 55.99 5.35 6.93 15.73 7.26 8.74
(55.44) | (541) | (6.99) | (15.97) | (7.35) | (8.85)
Ni(L)2Cl2 70 53.05 5.46 7.53 16.52 7.91 9.48
(53.57) | (5.29) | (7.35) | (16.79) | (7.70) | (9.30)
Cu (L)2Cl2 69 53.79 5.02 7.37 16.32 8.07 9.43
(53.23) | (5.26) | (7.30) | (16.68) | (8.28) | (9.24)
Zn(L)2Cl2 71 53.67 5.01 7.26 16.38 8.38 9.31
(53.10) | (5.24) | (7.29) | (16.64) | (8.50) | (9.22)

Result and Dissection

FT-IR Spectra of Ligand

The method for synthesis of (L) is illustrated in
Scheme 1 and 2. The FT-IR spectra of the ligand
showed the disappearance of the bundles of the
(C=0) of the aldehyde in the region of (1693) cm-!
and the amino group (-NHz) in the region (3358-

3284) cm?! and the emergence of new beams,
which were the bundles of the right group, and
the absorption beams of the imine group of the
prepared ligand were in the range (1631) cm},
belonging to the azomethene group [35]. Figure 1
and Table 2 display the values of the infrared
spectra of the prepared ligand.

OH
\ i: io/
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OH \
N
" | o N \ / —
0
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Scheme 2: Synthesis of complexes
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Figure 1: IR spectra for Ligand L
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Table 2: FT-IR data of Ligand and its metal complexes (cm)

Compound v(C=N) v OH v(M-N) v(M-Cl)
Ligand (L) 1631(s) 3414(b) -

C18H20N204

Mn(L)2Cl2 1647(s) 3408(b) 434(w) 381(m)
Co (L)2Cl2 1667(s) 3476(b) 428(m) 320(m)
Ni(L)2Cl, 1673(s) 3413(b) 418(m) 320(m)
Cu (L)2Cl, 1672(s) 3450(b) 416(m) 306(m)
Zn(L)2Clz 1650(s) 3477(b) 453(m) 360

Mass spectral data and H-NMR

Figure 2 shows Mass spectroscopy (LC-MS) using
(SIM) technology, which defines the molecular
mass of material to be studied at m / Z337.0
(M+)/(C18H20N204)* without fragmentation of the
base ship ligand detected, which is in line with

anticipated values of m/z=328 refer. Figure 3
shows tH-NMR (CDCIs-400MHz) 8= 4.955 (s, 2H,
2*0H), 8.679 (s, 2H, 2*CH=N), 7.176 -7.547 (m, 6
H, 2*Ar-H), 3.738-3.753 (s, 4H, 2*CH2), 3.327-
3.463 (s, 1H, 2*0CH3), 1.25-1.27 (solvent+H:0).

*MS-AZ SPC, time= 1.021 of SALEH 04.D / HYNICAPL - ES, Pos, Scan, Frag: 1 "scan-" 21/02/2021
100 -|
Max: 1.40125+ 005
80 -
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Figure 2: LC-mass spectra for Ligand L
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Figure 3: 'H NMR spectra for Ligand L
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Spectra of complexes (FT-IR)

All chemical FT-IR spectrum allocations are given
in Table 2. In the L (1631) cm! complex the imine
group (C=N) band moved to the highest
frequencies of all complexes indicating nitrogen
connections, from (C=N) with the metal [36]. A
new beam in the range (306-381) cm! emerged
because of vibrations in the group stretch [37],
with a group stretch (M-N) in the bordered area
between (416-434 cm) which confirmed that
the metal is associated with the (N) atom [1]. The
table shows the infrared spectrum values for the
complexes (2).

Electronic Spectra, Magnetic Moments and Molar
Conductance of Complexes

Most of the complexes of the transition elements
show absorbance at certain wavelengths of the
spectrum, because most of these complexes are
colored. The electron spectrum of the prepared
complexes was recorded in the range (200-1100
nm) using DMF solvent [18].

The distinction between the UV-Vis spectra of
ligand with complexes shows a displacement was
observed. It ranged between (10-20) nm and
there was a difference between the spectra of the
solutions of ligand and the metal ion, as well as

the clear difference in the colors of the mixing
solutions from the solutions of the ligand and the
metal ion before mixing, which is clear evidence
of a coordination between them [38]. Table 3 and
Figure 4 give the all-electronic spectral, magnetic
moments, and Molar Conductance data of the
prepared compounds. The results of the magnetic
susceptibility gave values for the magnetic
moment which correspond to the suggested
shape.

Measuring the inhibitory effect of compounds on
bacteria

All the available ligand and the metal chelates
were tested against Staphylococcus aureus, E.col,
Candida albicans as well as Aspergillus niger in
antibacterial and anti-fungal activities. The bulk
of the composites
biological activity against gram-positive bacteria
and gram-negative bacteria. The compounds
were highly inhibited against gram-positive S
aureus, while activities with gram-negative
Candida albicans with the highest concentration
(20 mg/mL) of the most widely used compound
were shown to be relatively lower in comparison
with E. coli, Staphylococcus and
Aspergillus niger (Table 4 and Figure 5).

have therefore shown

aureus,

Table 3: Some physical data electronic spectra for (L) and complexes in DMF

Compound Mp&Dec. Conductivity Magnetic Color [Absorption Bands| Assigned Transition
Point°C | ohmlcm?mol! Moment (nm)
25°C (B.M)
Ligand (L) 229-230 4 - yellow 284 T —> ¥
405 n— m*
Mn(L)2Clz 224d 17 5.82 |darkyellow 24096 Charge Transfer
Co (L)2Clz 230d 25 4.7 light green 10277 4Tig — *A2g (F)
16000 *T1g ->*T2g (p)
23529 Charge Transfer
Ni(L)2Cl2 232d 12 3.2 yellowish 10638 3A2g (F) —> 3T2g (F)
green 13986 3A2g (F) > 3T1g
20000 3A2g (F) - 3T1g (P)
Cu(L)2Clz 294d 8 1.9 olive 15037,16129 2B1g — 2B2g
Zn (L)2Cl2 241d 8 Dia yellow 26600 Charge Transfer
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Figure 4: UV-VIS spectra for L and complexes

Table 4: Antibacterial activity of Schiff base ligand and complexes

E. coli ‘ Staphylococ cus aureus | Candida albicans Aspergillus niger
Sample Inhibition Zone (mm) growth Zone (mm)
Ligand (L)

Mn (L)2Cl2 13 10.6 7 17
Co (L)2Clz 13 18 9 17
Ni (L)2Clz 15 13 15 11
Cu (L)2Clz 12 15 12 13
Zn (L)2Cl2 12 14 11 17
DMF 11 0 10 9
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(Staph and coli-E)
Figure 5: Antibacterial activity of Schiff base ligand and complexes
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Figure 6: Suggested structure for complexes

Conclusion

We have observed new ligand compounds and
their complexes from the first series of the
transition of metals. The collected data
demonstrated that the ligand behaves like
didentate ligand of N,. From the electronic
spectra, infrared and magnetic
measurements, it is inferred that most of all
complexes contain hexa coordinates and have
geometry (Figure 6). Molar
conductivity measurements of the prepared
complexes indicate complexes with neutral base
(non electrolyte),

spectrum

octahedral

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Authors' contributions

All authors contributed toward data analysis,
drafting and revising the paper and agreed to be
responsible for all the aspects of this work.

Conflict of Interest
We have no conflicts of interest to disclose.

ORCID

Sahar Mohammed Kareem:
https://orcid.org/0000-0001-8946-1070
Naser Shaalan:
https://orcid.org/0000-0002-2875-5056

References
[1]. Shaalan N., Abed A.Y. Hameed A. Mahde
S. Res. J. Chem. Environ., 2018, 9:376 [Google
Scholar]
[2]. Kondaiah S., Reddy G.N.R., Rajesh D., Joseph J.,
Indian J. Adv. Chem. Sci, 2013, 1:228 [Google
Scholar]

7|Page


https://orcid.org/0000-0001-8946-1070
https://orcid.org/0000-0002-2875-5056
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation%2C+Spectral+Characterization%2C+Structural+study%2C+and+Evaluation+of+antibacterial+activity+of+Metal+Complexes+with+Schiff+base+derived+from+%28N%2C+%C5%83-Bis+%281%2C5-dimethyl-2-phenyl-1%2C2-dihydro-+pyrazolidine-3-one%29-1%2C2-diamino+ethane%29%2C+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AgdWsiu8nxX4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation%2C+Spectral+Characterization%2C+Structural+study%2C+and+Evaluation+of+antibacterial+activity+of+Metal+Complexes+with+Schiff+base+derived+from+%28N%2C+%C5%83-Bis+%281%2C5-dimethyl-2-phenyl-1%2C2-dihydro-+pyrazolidine-3-one%29-1%2C2-diamino+ethane%29%2C+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AgdWsiu8nxX4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization%2C+and+Antibacterial+Activity+of+the+Schiff+Base+Derived+from+P-Toluic+Hydrazide+and+o-Vanilin+%28OVPTH+Ligand%29+and+its+Mn+%28II%29%2C+Co+%28II%29%2C+Ni+%28II%29+and+Cu+%28II%29+Complexes.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization%2C+and+Antibacterial+Activity+of+the+Schiff+Base+Derived+from+P-Toluic+Hydrazide+and+o-Vanilin+%28OVPTH+Ligand%29+and+its+Mn+%28II%29%2C+Co+%28II%29%2C+Ni+%28II%29+and+Cu+%28II%29+Complexes.+&btnG=

Shaalan N., et. al./ Chem. Methodol. 2022, 6(1), 1-9

[3]. Shaalan N.D., Abdulwahhab S.M., Egypt. ].
Chem., 2021, 64:4059 |[Crossref], [Google
Scholar], [Publisher]

[4]. Jadhav Sheetal P., Dr. Kapadnis Kailas H.,
Deshmukh Amruta S. and Dr. Hiray Apoorva P.
World ]. Pharm. Res., 2017, 6:1361 [PDF]

[5]. Shaibu R.0., Watkins G.M,, Ife J. Sci,, 2019, 21
[Crossref], [Google Scholar], [Publisher]

[6]. Akram E., Shaalan N., Rashad A.A.,, Hasan A,
Al-Amiery A., Yousif E., Res. J. Pharm. Biol. Chem.
Sci,, 2016, 7:2836 [Google Scholar]

[7]. Kadhim K.J.,, Munahi M.G,J. Glob. Pharma
Technol., 2017, 10:383 [PDF], [Google Scholar]
[8]. Kassim K., Hamali M.A,, Int. . Eng. Technol,
2018, 7:237 [Google Scholar]

[9]. Radi M.F., Husain S.S., Zaki A.N.M,, Sultan A.A,,
Hamed W.M., Khamis W.M., Res. J. Pharm.
Technol, 2019, 12:2207 [Google Scholar],
[Publisher]

[10]. El-ajaily M.M., Maihub A.A., Mahanta UK,
Badhei G., Mohapatra R.K. Das P.K., Rasayan ].
Chem., 2018, 11:166 [PDF], [Google Scholar]

[11]. Tabassum S., Amir S., Arjmand F., Pettinari
C., Marchetti F., Masciocchi N., Lupidi G., Pettinari
R., Europ. J. Med. Chem., 2013, 60:216 [Crossref],
[Google Scholar], [Publisher]

[12]. Yusuf B. A, Ibrahim A. K. and Hamisu A.
ChemSearch ], 2018, 9:1 [Google Scholar],
[Publisher]

[13]. Shalan N., Balkhi A, Hamo S., Falah A., Al-
Nahrain J. Sci, 2014, 17:1 [Crossref], [Google
Scholar], [Publisher]

[14]. Ismael M., Hmood A.B., Shaalan N., Res .J.
Pharm. Biol. Chem. Sci, 2016, 7:2347 [Google
Scholar]

[15]. Pouralimardan O., Chamayou A.C,, Janiak C,,
Hosseini-Monfared H., Inorg. Chimica Acta, 2007,
360:1599 [Crossref], [Google Scholar],
[Publisher]

[16]. Prakash V., Int. J. Eng. Res. Sci, 2017, 3:36
[PDF], [Google Scholar]

[17]. Shaalan N., Fadel Z.H.,, Mahmood W.A., Al-
Hamdani A.A.S., Baghdad Sci. ], 2016, 13 [Google
Scholar], [Publisher]

[18]. Abass S.K. Al-Hilfi J.A., Abbas S.K.,, Ahmed
L.M., Indonce. J. Chem. 2020, 20:404 [PDF],
[Google Scholar]

[19]. Vinusha H.M., Kollur S.P., Revanasiddappa
H.D., Ramu R, Shirahatti P.S., Prasad M.N,

Chandrashekar S., Begum M., Results Chem., 2019,
1:100012 [Crossref], [Google Scholar],
[Publisher]

[20]. Pradhan R., Sinha S.K., Verma P., Kumar S,
Sharma S., Asian J. Chem., 2018, 30:1989 [PDF],
[Google Scholar]

[21]. Berk B., Ertas M, Biltekin S.N., Acta Pharm.
Sci, 2017, 55 [Crossref], [Google Scholar],
[Publisher]

[22]. Chigurupati S., J. Med. Bioeng., 2015, 4:363
[Crossref], [Google Scholar], [Publisher]

[23]. Shaalan N., Laftah N., El-Hiti G.A., Alotaibi
M.H., Muslih R., Ahmed D.S., Yousif E., Molecules,
2018,23:913 [Crossref], [Google Scholar],
[Publisher]

[24]. Hameed K., Rubina S., Raheel A,, J. Chem. Soc.
Pak., 2018, 40:782 [Google Scholar], [Publisher]
[25]. Niu M.],, Li Z,, Chang G.L., Kong X.J., Hong M.,
Zhang Q.F., PLoS ONE, 10:e0130922 [Crossref],
[Google Scholar], [Publisher]

[26]. Joseph V.A, Georrge ].J., Pandya ].H., Jadeja,
R.N., J. Theor. Comput. Sci, 2015, 2:4 [PDF],
[Google Scholar]

[27]. Doyle A.A,, Krdamer T., Kavanagh K., Stephen
J.C., Results Chem. 2019, 1:100013 [Crossref],
[Google Scholar], [Publisher]

[28]. Fugu M.B., Ndahi N.P., Paul B.B., Mustapha
AN, J. Chem. Pharm. Res., 2013, 5:22 [PDF],
[Google Scholar]

[29]. Nagesh GY, Mahadev u.D,
Mruthyunjayaswamy B.H.M., Int. J. Pharm. Sci.
Rev. Res., 2015, 31:190 [Google Scholar], [PDF]
[30]. Alnasrawi T.H., Jawad S.A., Salman H.E., Al-
Haider]l M.R, Int. . Pharm. Res, 2020 [PDF],
[Google Scholar]

[31]. Kuddushi M.M.Y., Malek M.A.H., Patidar V.L.,
Patel M.S., Patel RK., Dave R.H,, Int. J. Recent Sci.
Res., 2018, 9:26026 [Crossref], [Google Scholar]
[32]. Mohan C., Kumar V., Kumari N., Kumari S.,
Yadav ]., Gandass T., Yadav S. Adv. J. Chem. B,
2020, 2:187 [Crossref], [Google Scholar],
[Publisher]

[33]. Endale A.T.M., Desalegn T., Chem. Mater.
Res., 2018, 10 [Google Scholar]

[34].
Suyambulingam J., Subramanian C. J. Serbian
Chem. Soc.,, 85:215 [Crossref], [Google Scholar],
[Publisher]

Venkittapuram P.R, Dhandapani M,

8|Page


https://doi.org/10.21608/ejchem.2021.66235.3432
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Synthesis%2C+Characterization+and+Biological+activity+Study+of+Some+New+Metal+Complexes+With+Schiff%E2%80%99s+Bases+Derived+from+%5B%CE%9F-Vanillin%5D+With+%5B2-Amino-5-%282-Hydroxy-Phenyl%29-1%2C3%2C4-Thiadiazole%5D%2C+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABYwnA17t-3YJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Synthesis%2C+Characterization+and+Biological+activity+Study+of+Some+New+Metal+Complexes+With+Schiff%E2%80%99s+Bases+Derived+from+%5B%CE%9F-Vanillin%5D+With+%5B2-Amino-5-%282-Hydroxy-Phenyl%29-1%2C3%2C4-Thiadiazole%5D%2C+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABYwnA17t-3YJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://journals.ekb.eg/article_162045.html
file:///C:/Users/Dr.zynab/Downloads/article_wjpr_1507029290.pdf
https://doi.org/10.4314/ijs.v21i1.3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Synthesis%2C+Spectral+Characterization%2C+And+Biological+Activities+Of+Cobalt%28Ii%29+Complexes+Of+Schiff+Bases+Derived+From+O-Vanillin+And+P-Vanillin+With+3-Aminopyridine.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AF8Y7eTzMU4sJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.ajol.info/index.php/ijs/article/view/185218
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=.%22++Study+of+structural+and+optical+properties+of+New+Films+Derived+PVC-2-%5B5-phenyl-1%2C3%2C4-thiadiazol-2-ylimino-methyl%5D-benzoic+acid%22+&btnG=
https://www.researchgate.net/profile/Murad-Munahi/publication/322385410_Synthesis_Characterization_and_Biological_Evaluation_of_Some_Novel_Schiff'S_Bases_Derived_from_Vanillin/links/5a571509aca272bb696483fe/Synthesis-Characterization-and-Biological-Evaluation-of-Some-Novel-SchiffS-Bases-Derived-from-Vanillin.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization+and+Biological+Evaluation+of+Some+Novel+Schiff%E2%80%99S+Bases+Derived+from+Vanillin.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+Synthesis+and+Antimicrobial+Studies+of+Ni%28II%29+and+Zn%28II%29+Dinuclear+Schiff+Base+Complexes.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Radi%2C+M.F.%2C+Husain%2C+S.S.%2C+Zaki%2C+A.N.M.%2C+Sultan%2C+A.A.%2C+Hamed%2C+W.M.+and+Khamis%2C+W.M.%2C+2019.+Synthesis+and+Characterization+of+some+new+Schiff+base+Compounds+derived+from+4-Amino+benzoic+acid+and+study+their+Biological+activity.+Research+Journal+of+Pharmacy+and+Technology%2C+12%285%29%2C+pp.2207-2212.&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=12&issue=5&article=027
http://rasayanjournal.co.in/admin/php/upload/331_pdf.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mixed+Ligand+Complexes+Containing+Schiff+Bases+And+Their+Biological+Activities%3A+A+Short+Review.+RASAYAN+&btnG=
https://doi.org/10.1016/j.ejmech.2012.08.019
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Masciocchi%2C+Giulio+Lupidi%2C+Riccardo+Pettinari.+Mixed-ligand+Cu%28II%29+vanillin+Schiff+base+complexes%3B+effect+of+coligands+on+their+DNA+binding%2C+DNA+cleavage%2C+SOD+mimetic+and+anticancer+activity.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0223523412004989
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sythesis%2C+Physico-Chemical+and+Antimicrobial+Evaluation+of+Cu%28II%29%2C+Fe%28II%29%2C+Mn%28II%29+Complexes+with+Schiff+Base+Derived+from+N-%282-+hydroxybenzylidene%29-3-%28benzylideneamino%29benzenesulfonamide.+&btnG=
https://www.ajol.info/index.php/csj/article/view/173650
https://doi.org/10.22401/JNUS.17.3.01
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%9CSynthesis%2C+Spectroscopic%2C+Thermodynamic+and+Biological+Activity+Studies+of+Schiff+base+and+Metal+Complexes+derived+from+2-%5B+%281H-Pyrrol-2-ylimino+methyl%29%5D-+5-%282-hydoxy-phenyl%29-%5B1%2C3%2C4-thiadiazol%5D+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%9CSynthesis%2C+Spectroscopic%2C+Thermodynamic+and+Biological+Activity+Studies+of+Schiff+base+and+Metal+Complexes+derived+from+2-%5B+%281H-Pyrrol-2-ylimino+methyl%29%5D-+5-%282-hydoxy-phenyl%29-%5B1%2C3%2C4-thiadiazol%5D+&btnG=
https://anjs.edu.iq/index.php/anjs/article/view/398
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Study+on+Optical+Properties+of+PVC-2%2C5di+%282-Pyrrole+hydrazone%29+1%2C3%2C4-thiadiazole+Complexes.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Study+on+Optical+Properties+of+PVC-2%2C5di+%282-Pyrrole+hydrazone%29+1%2C3%2C4-thiadiazole+Complexes.+&btnG=
https://doi.org/10.1016/j.ica.2006.08.056
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schiff+base-manganese+%28+II+%29+complexes%E2%80%AF%3A+Synthesis+%2C+crystal+structure+and+catalytic+reactivity%2C%E2%80%9D+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0020169306005950
https://d1wqtxts1xzle7.cloudfront.net/52041596/IJOER-NOV-2016-21.pdf?1488795213=&response-content-disposition=inline%3B+filename%3DApplications_of_Vanillin_Schiff_Base_lig.pdf&Expires=1633787431&Signature=bgtJs76C4L34y9wOOPx8TvrRWFhQpRaoN29Du2kF3C7~ceGqnWNpmC4O0WridgZ4QNZppcAsmGB9BNzP4A4iDBD3zG4WBSoBv0dbG2m0EmFY01VCjOuYfpEYLCOouNWtA5j5ureNye60BEg5Qw-ob6Z-9ILIJS02S4oI3Jb82LRtu2ml~a-XUHMnMUfKV~acVl8AN2Wm~zYLtbX9XbuDJ9Dpzf67hPgQs4EntBZXStGLDFYxqyc~qSYKZfiowzN4fjE5iD5yxbKisf40IGPqem7uM-uS64XnkQq4hiDSPbBVtczEnGhZhMYSvGnI-1WQ9jly740zu0uaMVRO-~aYSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Applications+of+Vanillin+Schiff+Base+ligands+and+their+complexes.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+characterization+Studies+of+Metal+Complexes+with+Schiff+base+derived+from+4-%5B5-%282-hydoxy-phenyl%29-%5B1%2C3%2C4-oxadiazol-2-ylimino+methyl%5D-1%2C5-dimethyl-2-phenyl-1%2C2-dihydro-pyrazol-3-one%22+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+characterization+Studies+of+Metal+Complexes+with+Schiff+base+derived+from+4-%5B5-%282-hydoxy-phenyl%29-%5B1%2C3%2C4-oxadiazol-2-ylimino+methyl%5D-1%2C5-dimethyl-2-phenyl-1%2C2-dihydro-pyrazol-3-one%22+&btnG=
https://www.iasj.net/iasj/article/114962
https://www.researchgate.net/profile/Jassim-Al-Hilfi/publication/338357035_Preparation_Characterization_and_Study_of_the_Photodecolorization_of_Mixed-_Ligand_Binuclear_CoII_Complex_of_Schiff_Base_by_ZnO_Risk_inhibition_of_complex_by_photodegradation_View_project_Ultrasonic_s/links/5ed914c94585152945315a84/Preparation-Characterization-and-Study-of-the-Photodecolorization-of-Mixed-Ligand-Binuclear-CoII-Complex-of-Schiff-Base-by-ZnO-Risk-inhibition-of-complex-by-photodegradation-View-project-Ultrasonic.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation%2C+Characterization+and+Study+of+the+Photodecolorization+of+Mixed-Ligand+Binuclear+Co%28II%29+Complex+of+Schiff+Base+by+ZnO.+&btnG=
https://doi.org/10.1016/j.rechem.2019.100012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation%2C+spectral+characterization+and+biological+applications+of+Schiff+base+ligand+and+its+transition+metal+complexes.+Results+in+Chemistry%2C+&btnG=
https://www.sciencedirect.com/science/article/pii/S2211715619300128
https://www.researchgate.net/profile/Shivadhar-Sharma/publication/326713523_Synthesis_and_Characterization_of_Schiff_Base_Complexes_of_o-Vanillin_and_Anthranilic_Acid_and_Their_Biological_Evaluation/links/5e19ad0aa6fdcc2837690bcf/Synthesis-and-Characterization-of-Schiff-Base-Complexes-of-o-Vanillin-and-Anthranilic-Acid-and-Their-Biological-Evaluation.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+Characterization+of+Schiff+Base+Complexes+of+o-Vanillin+and+Anthranilic+Acid+and+Their+Biological+&btnG=
https://dx.doi.org/10.23893/1307-2080.APS.0556
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Antimicrobial+Activity+Studies+And+Molecular+Property+Predictions+Of+Schiff+Bases+Derived+From+Ortho-Vanillin.+&btnG=
https://acikerisim.medipol.edu.tr/xmlui/handle/20.500.12511/1096
https://dx.doi.org/10.12720/jomb.4.5.363-366
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Designing+New+Vanillin+Schiff+Bases+and+their+Antibacterial+Studies.+&btnG=
http://www.jomb.org/index.php?m=content&c=index&a=show&catid=48&id=227
https://doi.org/10.3390/molecules23040913
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Poly%28vinyl+Chloride%29+Photostabiliza+-tion+in+the+Presence+of+Schiff+Bases+Containing+a+Thiadiazole+Moiety%2C+Molecules+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AQifmYegBY8IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.mdpi.com/1420-3049/23/4/913
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design%2C+Synthesis%2C+Docking+and+In+Vitro+Antibacterial+Study+of+Fluoro+Substituted+Schiff+Bases.+&btnG=
https://inis.iaea.org/search/search.aspx?orig_q=RN:49089066
https://doi.org/10.1371/journal.pone.0130922
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crystal+Structure%2C+Cytotoxicity+and+Interaction+with+DNA+of+Zinc+%28II%29+Complexes+with+o-Vanillin+Schiff+Base+Ligands.+&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130922
https://www.longdom.org/open-access/ovanillin-and-some-of-its-novel-schiff-bases-a-cheminformaticapproach-to-identify-their-biological-functions-jtco-1000136.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Joseph+VA%2C+Georrge+JJ%2C+Pandya+JH+and+Jadeja++RN.+O-Vanillin+and+Some+of+its+Novel+Schiff+Bases%3A+A+Cheminformatic+Approach+to+Identify+their+Biological+Functions.+Journal+of+Theoretical+%26+Computational+Science.+Joseph+et+al.%2C+J.+Theor.+Comput.+Sci.%2C+2015%2C+2%3A4+&btnG=
https://doi.org/10.1016/j.rechem.2019.100013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cinnamaldehydes%3A+Synthesis%2C+antibacterial+evaluation%2C+and+the+effect+of+molecular+structure+on+antibacterial+activity.+&btnG=
https://www.sciencedirect.com/science/article/pii/S221171561930013X
https://www.researchgate.net/profile/Mohammed-Fugu/publication/299656743_M_B_Fugu_N_P_Ndahi_B_B_Paul_and_A_N_MustaphaSynthesis_characterization_and_antimicrobial_studies_of_some_vanillin_Schiff_base_metal_II_complexes_Journal_of_Chemica_l_and_Pharmaceutical_Research_2013_I/links/5703dc0c08ae44d70ee058e9/M-B-Fugu-N-P-Ndahi-B-B-Paul-and-A-N-Mustapha-Synthesis-characterization-and-antimicrobial-studies-of-some-vanillin-Schiff-base-metal-II-complexes-Journal-of-Chemica-l-and-Pharmaceutical-Research.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+characterization%2C+and+antimicrobial+studies+of+some+vanillin+schiff+base+metal+%28II%29+complexes.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Mononuclear+Metal+%28II%29+Schiff+Base+Complexes+Derived+from+Thiazole+and+O-Vanillin+Moieties%3A+Synthesis%2C+Characterization%2C+Thermal+Behaviour+and+Biological+Evaluation.+&btnG=
file:///C:/Users/Dr.zynab/Downloads/5IJPSRR.pdf
https://www.researchgate.net/profile/Taha-Alnasrawi/publication/343577411_Synthesis_Characterization_and_Study_of_Schiff_Base_Ligand_Type_N_2_and_Metal_Complexes_with_Di_Valence_Nickel_Copper_and_Zinc/links/60523f3aa6fdccbfeae92d9a/Synthesis-Characterization-and-Study-of-Schiff-Base-Ligand-Type-N-2-and-Metal-Complexes-with-Di-Valence-Nickel-Copper-and-Zinc.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization+and+Study+of+Schiff+Base+Ligand+Type+N2+and+Metal+Complexes+with+Di+Valence+Nickel%2C+Copper+and+Zinc.+&btnG=
https://doi.org/10.24327/ijrsr.2018.0904.1977
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+And+Characterization+Of+Schiff+Base+Aniline+With+5-+Bromo+-2-+Hydroxyl+Benzaldehyde+And+Their+Metal+Complexes.+&btnG=
https://doi.org/10.22034/AJCB.2020.113663
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mohan%2C+C.%2C+Kumar%2C+V.%2C+Kumari%2C+N.%2C+Kumari%2C+S.%2C+Yadav%2C+J.%2C+Gandass%2C+T.+and+Yadav%2C+S.%2C+2020.+Synthesis%2C+Characterization+and+Antibacterial+Activity+of+Semicarbazide+Based+Schiff+Bases+and+their+Pb+%28II%29%2C+Zr+%28IV%29+and+U+%28VI%29+Complexes.+Advanced+Journal+of+Chemistry-Section+B%2C+pp.187-196.&btnG=
http://www.ajchem-b.com/article_113663.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Endale%2C+A.T.M.+and+Desalegn%2C+T.%2C+2018.+Synthesis%2C+Characterization+and+Antibacterial+Activity+of+Copper+%28II%29+and+Cobalt+%28II%29+Vanillin-Aniline+Schiff+base+Complexes.+Synthesis%2C+10%282%29.&btnG=
https://doi.org/10.2298/JSC181128049V
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+characterization%2C+thermal%2C+theoretical+and+antimicrobial+studies+of+Schiff+base+ligand+and+its+Co%28II%29+and+Cu%28II%29+complexes.+&btnG=
http://www.doiserbia.nb.rs/Article.aspx?id=0352-51391900049V

Shaalan N., et. al./ Chem. Methodol. 2022, 6(1), 1-9
[35]. Shaalan N., Hassan S.S., Al-Hamdani A.A.S.,, [37]. Thornton D.A,, J. Coord. Chem. 1991, 24:142

Al-Nahrain J. Sci, 2015, 18:4 [Crossref], [Google [Crossref], [Google Scholar], [Publisher]

Scholar], [Publisher] [38]. AL-Mukhtar S E, Mustafa I A. Inorganic and
[36]. Shaalan N., Abed A.Y., Hameed A, Mahde S.,, Coordination Chemistry.1st ed Arabic Version,
Res. J. Chem. Environ, 2019, 23:181 [PDF], University of Mosul.1988, 611 [Crossref], [Google
[Google Scholar] Scholar], [Publisher]

HOW TO CITE THIS ARTICLE

Sahar Mohammed Kareem, Naser Shaalan. Synthesis, Charactarization, and Biological Activity Study of Some New Metal
Ions Complexes with Schiff Base Derived from Vanilin and Ethylenediamine, Chem. Methodol.,, 2022, 6(1) 1-9

DOI: 10.22034/CHEMM.2022.1.1

URL: http://www.chemmethod.com/article 139078.html

9|Page


https://doi.org/10.22401/JNUS.18.4.02
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Spectroscopic+and+Thermodynamic+Studies+of+Metal+Complexes+with+Schiff+Bases+Derived+from+2-%5B5-%28Pyridin-2-Ylmethylene%29-amino%5D+1%2C+3%2C+4-Oxadiazol-2-yl+%E2%80%A6&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Spectroscopic+and+Thermodynamic+Studies+of+Metal+Complexes+with+Schiff+Bases+Derived+from+2-%5B5-%28Pyridin-2-Ylmethylene%29-amino%5D+1%2C+3%2C+4-Oxadiazol-2-yl+%E2%80%A6&btnG=
https://anjs.edu.iq/index.php/anjs/article/view/279
https://www.worldresearchersassociations.com/ChemSpecialMay2019/23.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Synthesis%2C+Spectroscopy%2C+Biological+Activities+and+Thermodynamic+Studies+for+New+Complexes+of+Some+Lanthanide+Metals+with+Schiff%27s+Bases+derived+from+%5B2-acetylth-iophene%5D+with+%5B2%2C5-dihydrazino-1%2C3%2C4-thiadiazole%5D%22+&btnG=
https://doi.org/10.1080/00958979109407887
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Metal+complexes+of+aniline%3A+infrared+and+Raman+spectra&btnG=
https://www.tandfonline.com/doi/abs/10.1080/00958979109407887
https://doi.org/10.1080/00958979109407887
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Metal+complexes+of+aniline%3A+infrared+and+Raman+spectra&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Metal+complexes+of+aniline%3A+infrared+and+Raman+spectra&btnG=
https://www.tandfonline.com/doi/abs/10.1080/00958979109407887
http://www.chemmethod.com/article_139078.html

