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Abstract

New Schiff-base ligand and their polymeric metal complexes with Cr(LL), Mn(ll), Fe(ll),Co(l1),Ni(ll)
and Cu(ll) ions are reported. Ligand was prepared in two-step reaction. The reaction of 2-
hydroxy-5-methylisophthalaldehyde with 3-Amino-1-propanol resulted in the isolation of
precursor (3,3'-((1E,1'E)-(propane-1,3-diylbis (azanylylidene)) bis (methanylylidene)) bis (2-
hydroxy-5-methylbenzaldehyde)). The reaction of precursor with acrylamide gave the required
ligand; (N,N'-((1E,1'E)-((1E,1'E)-(propane-1,3-diylbis (azanylylidene)) bis (methanylylidene)) bis
(2-hydroxy-5-methyl-3,1-phenylene)) bis (methanylylidene)) diacrylamide) H2L. The reaction of
this ligand with the appropriate metal ions gave polymeric metal complexes of the formulae
{IM2(L)CI2]. CI2H20} n M=Cr(W), {IM2(L) (H20)2]. CI2} n M=Mn (II) Ni (I}, {{IM2(L) (H20) CI] Cl
nM=Fe (Il), {{IM2(L)CI2]. H2O} n, M= Co (Il), Cu (ll). A range of techniques was used to confirm
the entity of ligand and their complexes. The formation of ligand and mode of complexation
and geometrical structure of the title polymeric complexes were verified using FTIR, electronic
spectra, NMR, ESMS, magnetic susceptibility, micro-elemental analysis, metal content, chloride
content and conductance. The analytical and spectroscopic data indicated the formation of six-
coordinate complexes. Biological evaluation of ligand and their polymeric complexes against
gram-positive bacteria (G+), Bacillus stubtili, Staphylococcus aureus, and gram-negative
bacteria (G-), Escherichia coli and Pseudomonas aeruginosa and compared with antibiotic drug
(Cefotaxime) and two types of fungi namely (Candida albicans and Rhizopus sporium) and
compared with the activity of fungal agent (Fluconazole).The collected data revealed the
antimicrobial activity of the ligand was enhanced upon complex formation.

Keywords: Schiff-base ligand, Acrylamide, Polymeric complexes, Structural study,

biological evaluation.

1. Introduction

Polymeric complexes are of current interest due to
their potential applications in supramolecular and
environmental chemistry and medicine [1, 2]. One
approach in the field of supramolecular chemistry
has been to investigate the use of polymeric ligands
to develop complexes with metal centres that have
unusual coordination and new properties. Metal
polymeric complexes also have applications in
inhibition of tumour growth [3] drug delivery [4], and
catalysis [5]. An example of this is the formation of
Ru, Rh, Pd and Pt, complexes of polymeric 1-
acrylamido-2-(2-pyridyl) ethane. It has been
demonstrated that the polymeric ligand plays a role
in the reduction of Rh (Ill) to Rh (II) and Ru (Ill) to Ru
() [6]. An important new focus for environmental
inorganic chemistry has been the selective removal
of metal ions from aqueous solution, including waste
treatment, with polymer supported chelate systems.
These systems can be prepared either by
polymerisation of chelate monomers or by
derivatisation of functionalised polymers [7-11].
Schiff-base compounds have a great importance in
coordination chemistry, due to their ability to form a
range of complexes which have applications in
different fields. One approach in the field of
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coordination chemistry has been to investigate the
use of Schiff-base ligands to develop hydroxo-
bridged binuclear complexes with homo metallic
and/or hetero metallic centers that have interesting
magnetic, catalytic properties, electric or optical [12-
14]. In the present work we report the synthesis and
characterization of some complexes of a polymer
derived from the new (N, N'-(1E,1'E) - (1E,1'E) -
(propane-1,3-diylbis (azanylylidene)) bis
(methanylylidene)bis(2-hydroxy-5-methyl-3,1-
phenylene) bis (methanylylidene) diacrylamide) Schiff
base

2. Experimental
3. Materials and Methods

Reagents that purchased from Aldrich were used as
received. Solvents were dried using standard
protocols prior to their use in the preparation.

Measurement techniques

Melting points were recorded without corrections on
an Electro-thermal Meltter Toledo MP90 melting
point apparatus. Micro-elemental analyses (C.H.N)
were carried out on (Eager 300 for EA1112). The FTIR
spectra of compounds were recorded using KBr and
Csl discs from 4000-200cm-1 on a Shimadzu Fourier
Transform Infrared Spectrometer (FTIR-600). The UV-
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Vis spectra of samples with 10-3 M concentration in
DMSO solutions at room temperature were
measured from 200-1100 nm using a Shimadzu 1800
spectrophotometer. A positive mode Electrospray
(ES) mass spectroscopy was used to measure the
mass spectra for ligand. 1H-NMR spectra was
recorded in DMSO-dé solutions on Brucker 400 MHz
spectrometer. Tetramethylsilane (TMS) was used as
an internal standard for 1H NMR analysis. The
percentage of metals and chloride content were
acquired using atomic absorption
spectrophotometer (on a Shimadzu (A.A) 680 G) and
potentiometer titration method (on a 686-Titrp
processor-665 Dosim A-Metrohm/Swiss),
respectively. Molar conductance was performed on
a PW 9526 apparatus with DMSO solutions. The
magnetic susceptibility measurements were made at
room temperature with a magnetic susceptibility
balance (Sherwood Scientific). The chloride content
for complexes was determined using the
potentiometric titration method on 686-Titro
Processor-665 Dosim A-Metrohm/Swiss.
Thermogravimetric analysis (TGA) was carried out on
STA PT-1000 Linseis Company/Germany. The
biological evaluation of the ligand and its metal
complexes against four bacterial species (Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus
aureus and Bacillus stubtilis) and compared with
antibiotic drug (Cefotaxime) and two types of fungi
(Candida albicans and Rhizopus sporium) and
compared with the activity of fungal agent
(Fluconazole) were performed using agar-well
diffusion approach. In this method, the wells were
dug in the media with the help of a sterile metallic
borer with centres of at least 6mm. Recommended
concentration (100pL) of the test sample of Tmg/mL
in DMSO was introduced in the respective wells. The
plates were incubated immediately at 37°C for 24h.
The activity was evaluated by measuring the
diameter of inhibition zones (mm).

Synthesis
Synthesis of precursor

The preparation of precursor (3,3'-(1E,1'E) - (oropane-1,3-
diylbis (azanylylidene)bis (methanylylidene)) bis (2-
hydroxy-5-methylbenzaldehyde)) .

A precursor was prepared according to the literature
[14]. 3-Amino-1-propanol was added to a EtOH
solution 30ml (0.5g, 1.5mmol) was added to 2-
hydroxy-5-methylisophthalaldehyde (0.5g, 3.1mmol)
with few drops’ bromic acid. The resulting solution
was refluxed for 4hr and heated at 80°C. The light-
yellow precipitate was isolated by filtration. Purer
product was obtained by means of washed from hot
ethanol and dried at air. Yield: 0.25g,(43%) and m.p
= 150-152°C. Elemental analysis: (C.H.N Found,

(Calc. %), C=68.35 (68.84), H= 5.92 (6.05),
N=7.12(7.65),FT-IR  data cm-1:3414  v(O-H),
1685v(C=0),1666,1620 8(C=N),

1543v(C=C)aromatic, 1238 v (C-O), 1095 v (C-
N),3066 (C-H)aromatic, 2981(C-H)aliphatic.
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Synthesis of Schiff-base ligand H2L

H2L was prepared according to the literature [11]. A
solution of acrylamide (0.16g, 2.3mmol) containing
HBr 2drops, 48% in ethanol 10ml was added slowly
to a mixture of (3,3'-(1E,1'E) -(propane-1,3-diylbis
(azanylylidene)) bis(methanylylidene)) bis (2-hydroxy-
5-methyl benzaldehyde) (5g, 13.7mmol) in 20ml
ethanol. The reaction mixture was heated at 85°C
under reflux for 5hr, off-white solid was formed. The
solid was filtered off and washed from hot ethanal,
(Fig.1). Yield: 3.2g (50%), m.p = 169-171°C.
Elemental analysis: (C.H.N Found, (Calc. %),
C=68.11(68.63), H=5.45 (5.97), N=11.45 (11.86), FT-
IR data cm-1 :3410 v(O-H), 1670v(C=0), 1627
8(C=N), 1549v(C=C)aromatic, 1384 v (C-O), 1238 v
(C-N),3059 (C-H)aromatic, 2981(C-H)aliphatic.
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Fig.1: Chemical structure of ligand HzL.

General synthesis procedure of the
polymeric complexes

prepared according to the literature [11]. A mixture
of the H2L (Tmmol) in ethanol 15ml containing KOH
(2mmol) was added over 15min to a stirred solution
of metal chloride (2mmol) in hot ethanol 15ml
ammonium persulfate (APS) (2mmol) in ethanol 30ml
as the initiator. The resulting mixture was refluxed for
4hr at 70-85°C, resulting in the formation of a
coloured solution. The solution was concentrated by
slow evaporation of the ethanol at RT. The solid mass
formed was collected by filtration and washed with
EtOH 10ml and finally with diethyl ether 15ml,
(Scheme 1). Yields, Colours, Metal salts quantities,
melting points for the complexes are listed in (Table
1).

WMCly

EtOH/KOH | reflux 4h at 70-85 °C

MIII=Cr: X=Cl,Y=H,0
MII=Mn, Fe, Co, Niand Cu

Scheme 1: Synthesis route of H2L complexes.
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Complex \Weight of metal salt (g) Weight of complex(g) | Yield (%) Colour m.p. °C
[Cr2(L)CI2]. CI2H20. 0.13 0.2 51 Yellow 350*
[Mn2(L) (H20)2]. Cl2. 0.14 0.2 55 Brown 350~

Fe2(L) (H20) Cl] Cl 0.10 0.15 42 Pale brown 350*
Co2(L)CI2]. H20 0.12 0.2 56 Pink 350~
[Ni2(L) (H20) 2] CI2 0.14 0.2 54 Greenish - yellow 350~
[Cu2(L)CI2]. H20O 0.09 0.23 63 Blue green 350*

Microbiological Evaluation

The sensitivity of bacteria and fungi against the
prepared compounds were explored by Kirby-Bauer
method. In this work, the colony of organism was mixed
with a solution of 85% NaCl, until the suspension
becomes (0.5 Mcf). This suspension was applied on the
surface of a Petri dish filled with Mueller Hinton agar.
The holes were made with the same distance and exact
concentration. Recommended concentration (100uL)
of the test sample Tmg/mL in dimethylsulfoxide was
introduced in the wells. The dishes were incubated for
24 h at 37°C and the inhibition zones were measured
and compared with standard values [15]. The role of
dimethylsulfoxide solutions in the microbiological
evaluation were examined separately that indicated no
activity against any bacterial strains or fungi species.

4. Results and Discussion

The new Schiff-base ligand is isolated in good yields
from the reaction of the acrylamide with (3,3'-((1E, 1'E)
- (propane-1,3-diylbis (azanylylidene) bis
(methanylylidene) bis(2-hydroxy-5-
methylbenzaldehyde). The ligand is prepared in two
steps using ethanol as the reaction medium. The H2L is
a monobasic ligand that has the ability to form
binuclear phenoxo-bridged complexes. The ligand is
characterised by CHN, FTIR, UV-Vis and TH- NMR
spectra. The polymeric complexes of Cr(l), Mn(ll),
Fe(ll), Co(ll), Ni(ll) and Cu(ll) were synthesised by

reacting Tmmole of H2L with 2mmole of the metal
chloride, respectively using ethanol as a medium,
resulted in the isolation of six r-coordinate monomeric

compounds of the general formulae
{M2(L)CI2].CI2H2OIn ,M=Cr(W) {M2(L)(H20)2].CI2}n,
M=Mn(ll),Ni(ll), {{IM2(L)(H20)CIICln, M=

Fe(Il) {IM2(L)CI2].H2O}n, M= Co(ll),Cu(ll), Scheme1. The
solid complexes are air-stable and soluble only in DMF
and in DMSO with heating, and not soluble in other
common organic solvents. The solubility behavior may
account for the formation of polymeric species [13].
Eventually, upon complexation, the steric factors that
facing the metal centers in the Schiff-base and the
involvement of the acrylamide moiety in the
coordination will avert the coordination of all binding
atoms to a two-metal ion to form binuclear complexes.
Further, the required structural influence of H2L assists
in the fabrication of chain assemblies of polymeric
complexes [15]. Therefore, in this circumstance, the
nitrogen atom of the acrylamide segment takes an
essential part in the occupation of the empty position
on the unsaturated metal center that resulted in the
fabrication of ladder-type assemblies. The expected
geometries of the complexes were concluded from
their spectral and other analytical information. The
analytical data (Table 2) supported the proposed
formulae. The assignments of the main FT-IR peaks of
the ligand and their polymeric complexes are collected
in (Table 3). The UV-Vis spectra of the ligand and their
polymeric complexes are listed in (Table 4).

Micro analysis found, (calculated)%

Complex Molecular formula | M.Wt e = ~ — Gi
[Cr2(L)CI2]. CI2H20.| C27H28CIACr2N4O5 (734.68 (jj:?l) 3.71 (3.84) [7.50 (7.63)[ 13.95 (14.13) | 19.21 (19.38)
[Mn2(L) (H20)2]. C12.| C27H30CI2Mn2N406 |687.01 (j;:gg) 4.27 (4.40) [8.00 (8.16)[ 15.82 (15.99) | 10.22 (10.36)
[Fe2(L) (H20) CI] CI | C27H28CI2Fe2N4O5 |671.38 (jgéé) 4.02 (4.20) [8.23 (8.35)[ 16.47 (16.64)| 10.29 (10.61)

[Co2(L)CI2]..H20 | C27H28CI2C02N40S |677.54 (3?32) 4.00 (4.17) [8.11 8.27)[ 17.27 (17.40)| 10.39 (10.50)
[Ni2(L) (H20) 2] CI2 | C27H30CI2Ni2N406 |695.03 (32:2;) 4.21(4.35) |7.93 (8.06)| 16.73 (16.88)| 10.11(10.24)
[Cu2(L)CI2]. H2O | C27H28CI2Cu2N405 |686.34 (j;;g) 3.95 (4.11) [8.00 (8.17)[ 18.27 (18.45)| 10.15 (10.37)

FT-IR and NMR Spectra

The FT-IR spectra of the ligand exhibited prominent
peaks at 3410,1670,1627,1539,1238 and 1095 due to
v(O-H), v(C=0), v(C=N), v(C=C), v(C-O) and v(C-N),
respectively [16-19]. After complexation, the FT-IR
spectra of the polymeric complexes indicated bands
with the appropriate shifts and the M-N and M-O peaks
that related to complexation (Table 3). Upon
2481

complexation, a band at 1670cm-1 attributed to v(C=0)
of the ligand carbonyl group, which was moved to lower
frequencies at 1616-1654. These peaks were shifted to a
lower frequency in comparison with that in the ligand
indicating the coordination to the metal center. The
v(C=N) of the imine groups is shifted and observed
around 1450-1577 cm-1 in complexes indicating the
coordination of the imine group to the metal atoms.
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These bands were moved to a lower frequency in
comparison with that in the ligand. This is due to
delocalisation of electron density (t2g) of the metal
center to the m-system of the ligand [20-23]. The band
appeared at 1539cm-1 can be referred to aromatic(C=C)
stretching of the ligand. The v(C=C) is shifted and
observed around 1450-1577 cm-1 in complexes
indicating the coordination of the (C=C) group to the
metal atoms. The band at 1384cm-1 that due to V(C-O)
phenoxo in the ligand is shifted to a lower frequency,
upon complexation and appeared about 1319-1377 cm-
1 in the phenoxo-bridged complexes. This shift confirms
the involvement of the phenoxo-oxygen atom in the
coordination to the metal ion in a bridging mode [23].
The band at 1238cm-1 that due to v(C-N) in the ligand is
shifted to a lower frequency, upon complexation and
appeared around 1103-1176cm-1 in the v(C-N)
complexes. This is in accordance with previous work
reported in  the literature [24]. The metal
complexes spectrum  revealed  additional  bands
between (600-200) cm-1 that were not presented in the
H2L spectrum. Bands related to v(M-O) phenol and v(M-
O) amid were detected range at (682-624) cm - 1 and
(590-516) cm-1 [25]. The FT-IR spectra detected peaks
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and v(Cu-N),respectively, range at (447-405)cm-1[157-
154].The FT-IR spectra revealed bands that belongs to
V(Cr-Cl),v(Fe-C) v(Co-Cl) and v(Cu-Cl) at 279;214,
273;227, 275;239 and 287;227cm-1, respectively [25]. In
complexes Mn (ll), Fe (Il) and Ni (Il) a band that was
detected at 786,759 and 802cm-1 is related to v(M-
OH2). Finally, a band detected at 3483-3329cm—1 was
correlated to aqua water molecules. The 1TH NMR
spectra of H2L is llustrated in (Fig 2). Asignal at 8.78ppm
that belongs to OH equivalent to two protons (2H, O-H,
s). A signal at 8.57ppm that belongs (C4,4,)-H to proton
of (2H, s) and a signal at 6.94ppm that belongs (C12,12,)-
H to proton of (2H, s). The chemical shift at 6.87ppm that
equivalent to two proton and appear as single is related
to (C9,9.)-H (2H, s). The chemical shift at 6.75ppm that
equivalent to two protons and appears as a singlet is
related to(C6,6,)-H (2H, s). The triplet peak at 6.67-
6.63ppm that is equal to two protons are allocated to the
C1-H (C2,2)-H ((2H, t, J = 16Hz). The doublet peak at
6.44-6.41ppm that equivalent to protons assigned to the
C1-H(C1,1)-H (4H, d, J = 12H2). The triplet peak at 4.25-
4.22ppm that is equal to protons are allocated to the -
N-CH2 (C13,13)-H (C13,13))-H (4H, t, J= 12H2). The
multiplet peak at 1.67-1.65ppm that equivalent to

correlated to V(Cr-N), v(Mn-N), v(Fe-N), v(Co-N), v(NiN) protons assigned to the -CH3 (C8,8,)-H (6H, s, -(Me).
Complex | w(c=0) | SN VE=D | yc.0) | vieN) k20 vim-oHz)| MO PhovM-ON 1y ) | ym-c
H,L 1670 1627 1539 | 1384 | 1238 N - N N
165 Z(LH)SZ]' Cl 51 1620 1458 1361 | 1176 3441 682 578 424|279, 214
[M”:](Lg:(b“zo) 1662 | 16541558 | 1323 | 1172 3394 786 632 543 455 ;
[Fea(L) (HzO) 1620
AR 1662 1577 1319 | 1103 3329 759 651 588 447 273
1616 275
[CoxL)Cla].H20| 1635 Ve 1354 | 1172 3417 624 590 405 et
[Ni2(L) (H20) 2] 1624
o 1651 1250 1377 | 1176 3483 802 644 524 424 -
[Cuz(L)Cl2]. 1624 287
s 1654 1254 1354 | 1172 3394 628 516 412 il

Mass spectrum

The mass spectrum of H2L a molecular weight peak
at m/z = 472 amu is not shown. The peak recorded
in 413.25amu belongs to (C25H23N303+4), (Fig 3)
related to M-(C25H23N303+4). The suggested
fragmentation pattern is shown in (Scheme 2). Peaks
seen at 413.25(10%), 341.41(7%),
281.34(20%),207.23(25%)  and  91.09(33%)amu

attributed to[M-(C25H23N303+4)], [M-
(C25H23N303+4)+(C19H23N303)], [M-
(C25H23N303+4) + (C19H23N303)
+(C17H17N202.)], [M-
C25H23N303+4)+(C19H23N303)+(C17H17N202.

(C14H9NO)] and M-

(
)+
(C25H23N303+4)+(C19H23N303)+(C17H17N202.
)+HC14HINO)+(CEH3O.)], respectively or [M-
(C25H23N303+4)], [M-
(C25H23N303+4)+(C19H23N303)], M-
(C25H23N303+4)+(C19H23N303)+

(C18H26N302+3)], [M-

(C25H23N303+4)+(C19H23N30O3)+(C18H26N302
+3)+(C8H10+2)] and [M-
(C25H23N303+4)+(C19H23N303)
+(C18H26N302+3)+( C8H10-2.) +(C6H30.).

M

M= 472.54 *(:\/lo(“‘Hq‘V;zs
“‘1
N NN me T e N, ~
= s £ “?
M _(C1oH23NO5) /
l/ - |
=
z A nl
o gy

Scheme 2: The fragmentation pattern and relative
abundance of HaL fragments.
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Fig 3: The electrospray (+) mass spectrum of Hal.

Electronic spectra and magnetic moments
measurements

The complexes' electronic spectra, magnetic moments
measurements data are collected in (Table 4). Various
peaks around 266-280nm are seen in the electronic
spectra of the complexes, which are attributable to T—m*
and n—mx, respectively. Charge transfer (C.T) is
responsible for additional peaks at 300-424nm [26,27]. At
674nm, the electronic spectrum of Cr (lll) exhibits band
due to 4A2g—4T2g, revealing a deformed octahedral
structure around the Cr (lll) center. The deformed
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octahedral shape agrees with the magnetic moment
value peff =3.05BM of Cr (lll). The electronic spectra of Mn
(Il) show a band in the d-d region at 665 and 685nm that
are caused by 6A1g —4Eg (4D) and 6A1g —4T1g(4G),
revealing a deformed octahedral structure. The measured
magnetic moment value peff =4.16BM is consistent with
the Mn (Il}-complex, which has a deformed octahedral
configuration around the Mn atom. Fe (Il) has bands in the
d-d region at 874 and 906nm that are visible in its
electronic spectrum due to 5T2g —5Eg and 5T2g —5Eg
around the Fe (ll)center, revealing a deformed octahedral
structure. The measured magnetic moment value peff
=3.81BM is consistent with the Fe (Il}-complex, which has
a deformed octahedral configuration around the Fe atom
[27,28]. At 677,775 and 823nm, a band in the Co (Il)-
complex assigned to 4T1g(F}—4T2g(F), 4T1g(F)—4T2g(F)
and4T1g(F)—4T2g(F) were detected, indicating a
octahedral configuration around the metal center. The
octahedral shape agrees with the magnetic moment
value peff =2.72BM of Co (ll). Ni (Il) complex spectrum
revealed a peak at 412and775nm, which was attributed
to 3A2g(F)—3T1g(P) and 3A2g(F)—3T2g(F). Ni-complex
with deformed octahedral structure exhibit these
transitions [27,29]. the distorted octahedral geometry
agrees with the magnetic moment value peff =1.75BM of
Ni (Il). The electronic spectra of Cu (I) show a band in the
d-d region at 893 nm that are caused by 2Eg—2T2g,
revealing a deformed octahedral structure The measured
magnetic moment value peff =1.42BM is consistent with
the Cu (Il) -complex, which has a deformed octahedral
configuration around the Cu atom [27,29].

o Extinction Am
Comp. Eeel (e e nu1mber coefficient €max Assignment ueff (BM)|S.cm2.mo SlEEaEe
Aom (Cm ) (dm3 mol_1 cm>1) le’ geometry
[Cr2(L)CI2]. 37037 23584 Intra-ligand m — m*, Distorted
CI2H20. 270 424 674 14836 1787213 125 n—* C.T 4A2g—4T1g 3.05 81 octahedral
= — ™
[Mn2(L) | 266425665 | 37593 23529 | 1118 491 258 n'f;f 291?2‘1;‘9 —:15'9 L6 gs | Distorted
(H20)2]. Cl2. 683 15037 14641 203 (4D) 6A1g —4T19(4G) octahedral
Intra-ligand m — m* :
Fe2(L) (H2O) | 270 334 874 | 37037 29940 . ! Distorted
cij ci 906 11442 11038 |173° 9723339 n—n 5%25: ilgzg"SEg 3.81 40 | octahedral
Intra-ligand m — 1*,
35971 33333 n—om* C.T .
COZ(L)S'Z]'HZ 2757%0&‘;77 1477112903 [*>7 1325371 4 4T1g(F—4T2g(F) 2.72 20 ol?:ltsatf(::degl
12151 4T1g(F)—4T29(F)
4T1g(F)—4T2g(F)
Intra-ligand m — 1*,
[Ni2(L) (H2O) 2] 280 350412 | 35714 28571 | 587 1500 110 n—m* C.T 175 85 Distorted
Cl2 775 24271 12903 52 3A2g(F)—3T1g(P) ’ octahedral
3A2g(F)—3T2g(F)
[Cu2(L)CI2]. 3663028011 Intra-ligand m — m*, Distorted
H20 273 357 893 11198 19161512 577 n—n* C.T 2Eg—2T2g 142 206 octahedral

Thermal Analysis

The thermal decomposition analysis of solid ligand
H2L was carried out under argon atmosphere.The
weight loss was measured from ambient
temperature up to 1000°C.The TGA data clearly
indicated that the decomposition of the ligand
proceeds in two steps, (Fig 4). The weight loss at the

2483

1st peak, as indicated by the TGA curve at 40-384°C,
many attribute to the loss of (C3H6+CO2) segments
(obs.=1.7399mg, 18.20%; calc.=1.7389mg, 18.19%).
The second step recorded at 384-880°C may
indicate the loss of (3H2+NH3+NO2) segment,
(obs.=1.1145mg, 14.70%; calc.=1.1016mg,14.60%).
The residual weight loss, as indicated by the TGA
curve many attributes to the loss of (C23H13N2)



HIV Nursing 2022; 22(2): 2479-2486

segments, (calc.=5.5112mg,67.19%). the 1st peak
may relate to the melting point of the ligand. The
thermal decomposition analysis of solid complex
[Cr2(L)CI2] CI2. h20 was carried out under argon
atmosphere. The weight loss was measured from
ambient temperature up to 1000°C.The TGA data
clearly indicated that the decomposition of the
complex proceeds in three steps, (Fig 5). The weight
loss at the 1st peak, as indicated by the TGA curve
at 46-207°C, many attribute to the loss of
(CO+H20+5H2) segments (obs.=
0.1332mg,7.648%; calc.=0.1327mq,7.622%). The
second step recorded at 207-420°C may indicate the
loss of (2NH3) segment, (obs.= 0.0818mg, 4.696%;
calc.=0.0805mg,4.627%). The third step at 420-
805°C is attached to the (C5H10+2CI2+NH3+NO)
segments (obs.=0.6097mg ,35%;
calc.=0.6093mg,34.98%). The residual weight loss,
as indicated by the TGA curve many attributes to the
loss of (2C6H6+CIH5+Cr202) segments,
(calc.=0.9195mg,52.76%), The thermogram [Mn2(L)
(H20)2] CI2 complex is proceeds in three steps, (Fig
6). The first peak detected at 100-310°C may be
attributed to the loss of a molecule of the (H20+H2)
segments;

(obs.=0.1676mg,2.772%;calc.=0.1672mg,2.766%).T
he second step recorded at 315-450°C indicated the
loss of (NH3+CO+CH4+4H2+H20) fragments,
(obs.=0.772mg, 12.77%;calc.=0.7653mg
12.66%).The third step recorded at 455-800°C
indicated the loss of(CN+CO+CI2+H2) fragments,
(obs.=1.115mg ,18.44%; calc.=1.1090mg, 18.34%).
The residual weight loss, as indicated by the TGA

curve many attributes to the loss of
(C21H8+Mn202+2CN) segments,
(calc.=4.0045mg,66.23%) and the thermogram

[Fe2(L) ClI (H20)] Cl complex is proceeds in three
steps, (Fig 7). The first peak detected at 50-210°C
may be attributed to the loss of a molecule of the
(H20+2H2) segments; (obs.=0.0458mg, 3.259%;
calc. =0.0446mg, 3.179%). The second step
recorded at 210-450°C indicated the loss of
(2CO+NH3+H2) fragments,
(obs.=0.1570mg,11.18%; calc.=0.1569mg,11.18%).
The third step recorded at 450-800°C indicated the
loss of (C6H6+3CN+CI2+C2H8)  fragments,
(obs.=0.5418mg, 38.56%; calc.= 0.5400mg,
38.43%). the residual weight loss, as indicated by the
TGA curve many attributes to the loss of
(2C6H6+Fe202+C2H4) segments, (calc.=0.6641
mqg,47.27%).
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Fig 4: The thermal curves TGA of HzL in Ar atmosphere.
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Fig 7: Thermal decomposition of [Fe2(L) CI (H2O) Cl in
Ar atmosphere.

Biological Activity

The antibacterial evaluation of the synthesised ligand
H2L and its metal complexes with Cr(LL), Mn(ll), Fe(ll),
Co(ll), Ni(ll) and Cu(ll)) ions were tested against four
types of bacteria: Staphylococcus aureus, Bacillus
subtilis, Escherichia coli, and Pseudomonas
aeruginosa subtilis Separate investigations carried
out using DMSO solutions alone revealed no action
against any bacterial strains, confirming the
significance of DMSOQ in biological screening [30-32].
Table (5) shows the results of the tests against the
development of several bacterial strains. The impact
of the produced ligand and its complexes on the
microorganisms under investigation is depicted. The
recorded results indicated that complexes were
found to be more active; the experimental results
concluded the following:

1. All complexes showed activity against positive
and negative bacteria.

2. Based on the information gathered, Ni (ll) and Cu
(I) complexes shows the higher microbiological
activity against strains of ((Staphylococcus
aureus, Bacillus subtilis) and (Escherichia coli,
Pseudomonas auroginosa) bacterial, whereas Cr
(1), Mn (Il), Fe (I) and Co (ll) complexes is less
effective  against ((Staphylococcus aureus,
Bacillus subdtilis) and (Escherichia coli,
Pseudomonas auroginosa) bacterial.

3. The metal complexes of H2L showed a good
exhibit antibacterial activity that is well-matched
with Cefotaxime, which would lead to the
potential biomedical applications of the
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prepared complexes.
The antifungi evaluation of the synthesised ligand
H2L and its metal complexes with Cr(l), Mn (ll), Fe
(1), Co (I1), Ni () and Cu (Il)) ions was tested against
two types of fungi (Candida albicans and Rhizopus
sporium). Separate investigations carried out using
DMSO solutions alone revealed no action against
fungi organism, confirming the significance of DMSO
in biological screening [30-32]. Table (6) shows the
results of the tests against the development of two
fungi organism. The impact of the produced ligand
and its complexes on the microorganisms under
investigation is depicted. The recorded results
indicated that complexes were found to be more

Synthesis, Characterisation and Biological Activity ....

following:

1. All complexes showed activity against fungi
organism.

2. Based on the information gathered, Fe (ll) and Ni
(1 complexes showed the higher

microbiological activity against two types of
fungi (Candida albicans and Rhizopus sporium),
whereas Cr (lll), Mn (), Co (Il) and Cu (lI)
complexes are less effective against (Candida
albicans and Rhizopus sporium), the tested fungi.
3. The metal complexes of H2L showed a good
exhibit, that is well-matched with the
Fluconazole, which would lead to the potential
biomedical applications of the prepared

active; the exierimental results concluded the complexes.

Bacillus

Compounds Escherichia coli (G—) | Pseudomonas aeruginosa(G-) | Staphylococcus aureus (G+) stubtilis (G-+)

DMSO - - - -

(Cefotaxime) 17 21 18 15
HoL 13 17 15 13
[CrL)Cl2].

ChH0. 18 27 17 21
[an(Lc):l(zl'hO)z]. 23 21 19 19
[Feo(L) (C|'||20) Cl] 17 21 15 22
[Coa(L)Cl2]. H0 18 19 18 18

[N|2(L)C(|I;|20) 2] 34 33 32 33
[Cuz(L)Cl2].. H20 25 23 22 24

Compounds  |Candida albicans|Rhizopus sporium
DMSO - --
Fluconazole 10 10
HoL 14 14
[Cr(L)Cl2]. Cl2H20. 24 25
[Mn2(L) (H20)2]. Cla. 21 25
[Fez(L) (H20) CI] Cl 30 34
[Coz(L)Cl]. H20 21 22
[Ni2(L) (H20) 2] Cl> 27 26
[Cuz(L)ClZ].. H2O 16 16

5. Conclusion

The synthesis of new Schiff-base ligand that are
capable to form polymeric complexes and their
coordination chemistry with Cr(lW), Mn (11), Fe (ll), Co
(I, Ni (1) and Cu (Il)) ions are investigated. Schiff-
base ligand with the title metal ions resulted in the
fabrication ~ of  polymeric  complexes.  The
coordination sphere and type of bonding of the
complexes were examined using a range of
analytical and spectroscopic techniques. These
approaches indicated the fabrication of polymeric
complexes, in which the geometries around metal
centers are six-coordinate complexes were created.
The solubility behavior of these complexes and their
low magnetic values may account to their polymeric
nature. Biological evaluation of ligand and their
polymeric complexes against gram-positive bacteria
(G+), (Bacillus stubtili, Staphylococcus aureus and
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gram-negative bacteria (G-), Escherichia coli and
Pseudomonas aeruginosa) and compared with
antibiotic drug (Cefotaxime) and two types of fungi
namely (Candida albicans and Rhizopus sporium)
and compared with the activity of fungal agent
(Fluconazole). The collected data revealed the
antimicrobial activity of the ligand was enhanced
upon complex formation.
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