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Abstract

The thesis comprised two main parts:
First: Preparation of the main ligands (L;—L4), where four azo-Schiff base ligands
were prepared through condensation reactions of 4-aminoazobenzene with isatin,

dimedone, vanillin, and 4-(dimethylamino)benzaldehyde.

Second: Preparation of 30 coordination complexes:
Hydrated metal chlorides were used to prepare a series of Co(II), Ni(II), and Cu(II)
complexes. Two types of complexes were prepared according to the following
molar ratios and general formulas:
1- Monoligand complexes: These complexes contain only the main ligand at
a molar ratio of (1:2) (ligand:metal), with the general formula:
[M(L)2]Cl2-nH20
2- Mixed-ligand complexes: These complexes contain the main ligand and
the secondary ligands metformin (Met) or 1,10-phenanthroline (Phen), as
follows:

a- Complexes with a molar ratio of (1:1:1) (ligand:metal:secondary

ligand), with the formulas:
[M(L)(Phen)CI]CI'nH20 and [M(L)(Met)CI]CI-nH20

where L = (L, L).

b- Complexes with a molar ratio of (1:1:2) (ligand:metal:secondary
ligand), with the formulas:

[M(L)2Phen]Cl.'nH20 and [M(L)2(Met)]Cl.-nH20

where L = (L3, Ls).

n=(1-5)



L= (32)-3-((4-(phenyldiazenyl)phenyl)imino)indolin-2-one
L,=(5Z7)-3,3-dimethyl-5-((4-(phenyldiazenyl)phenyl)imino)cyclohexan-1-one

L;= 2-methoxy-4-((Z)-((4-((Z2)-phenyldiazenyl)phenyl)imino)methyl)phenol

Ls= N,N-dimethyl-4-((Z)-((4-((Z)-phenyldiazenyl)phenyl)imino)methyl)aniline
The results of the study showed variation in the coordination behavior of the
prepared ligands. The first and second ligands exhibited tridentate behavior
through coordination via the two nitrogen atoms of the azomethine and azo groups
and the oxygen atom of the carbonyl group, whereas the third and fourth ligands
behaved as bidentate ligands through coordination via the two nitrogen atoms of
the azomethine and azo groups only. The results of the electronic spectra and
magnetic susceptibility measurements were consistent with the proposed
octahedral geometry around the central metal ion for all the prepared complexes.
Meanwhile, the molar electrical conductivity measurements revealed the
electrolytic behavior of the complexes in the ratios of (1:1) and (1:2). On the other
hand, thermogravimetric analysis (TGA) confirmed the stability of the complexes,
the presence of water of crystallization molecules, and the agreement of the
thermal analysis stages with the proposed structural formulas. Furthermore, the X-
ray diffraction results confirmed the crystalline nature of the selected compounds,
supported by scanning electron microscopy (SEM) images, which confirmed the
growth of particles with sizes in the nanoscale and submicron scale.

To evaluate the ability of the prepared ligands to bind to protein targets and to
explore their biological potential, molecular docking studies were performed
against the bacterial enzyme DNA gyrase (PDB ID: 1JIK) and the enzyme
acetylcholinesterase (PDB ID: 1B41). The results showed the best binding energies
of —8.571 kcal/mol with the 1JIK enzyme and —9.494 kcal/mol with the 1B41
enzyme, indicating the ability of the prepared ligands to bind to the two target

proteins.



The antibacterial activity of the ligands and their complexes was also evaluated
against Gram-negative Escherichia coli and Gram-positive Staphylococcus aureus.
Most of the complexes showed higher inhibitory activity than the free ligands,
indicating that complex formation contributed to enhancing their antibacterial

activity.



Cidi - g3l 2o g aa LS Adalida g Agalal (1) oubadll g (ID) JSoilly  (IT) i o) Cilabaal i Jad) Aol Al a9 (anduli g ymadans
LSl Baliaal) Lgallad o g Cpaa) Al il g
1 daaarluaslle 43 pal)

i gall daaly ¢ i) ah el Ml sAEaLY)

HIGHLITS

GRAPHICAL ABSTRACT

:\:qj‘),_\.\'aai_l
2] 8 Cpe olakyl
& sa 3 Calie g5
Aaulia daila

Gldiza juaad )
(1) b Sl sana
(1) sl

(II) sl
SIS paaily
Ikl 93 juasall

Al

a3
Claaall g i€yl
LSl oyl
Al

REC VT
Aalladll s 5l
L piSall salaall
& Gl il
o) il Ll

Lo Ll LIS/

il LSl
N Claiza
‘511..43 Ay dllany)
Ll (g gl
Nt
Al )y
bl L sl gd ) 5a
RN

Ladal)
O Y ae Cu 3l siael4 (RIS el DA e (L1-L4) oo 55 2o & e anam ISl ey 5l paeat Yl z Gt ) ) sme Al Hl) ot
Al ol 1l ity 5 51 aladiuly(11) Gebadl) 5(1T) Sl (1) <y 5K lainn (o Ausbs jpuand Ll algaal 3y (siael ite (SE5)-4 5 colildl) 5 ¢y sasalall 5

g 58 I (Phen) ol s s5ld- 1,105 (Met) O sfisall aladiuly il adablisall g Al Cildiadll (e dalida &\J:\LJ

e Lty ¢ S e sana (8 a5 5505 Oofiza 3915 5O (e sana 8 sl (350 YA (g 0ol G S5l Ly 5 Ly of i) el
st A S el ol U g J g shanad) Alal dnia ) Apesgdalinall g pdalall L@l LSy G g Sl (350 UDA (e (pmdl 4508 IS Ly L5
Aai 3 e S g eclainall Al s slall ele asm g 5 sl g pad) Jilall il LS claaall Al o SSIYH Argalall 0 56 Al il Ll ST
a8l G35 (5 sl pudial) ann Apapns Lalasl SEM  sea o jedal L e sl Lgdimala Al

9.494—5 8.571— Lls ) il Jumdl by 5 « Acetylcholinesterase (1B41)s DNA gyrase (1JIK) e 33 olas ol slaii¥i 2y sl L
Allad CSlial Cilsiaall alaas ofStaphylococcus aureus s Escherichia coli sl b Sl sabiadl) dlladl) 4,0 < jelal s Nl e K cal/mol
il (65 At g saad) L) 3y 55 ) iy Lea 6 pall SIS (e e Aoy

2026 M.Sc. Thesis @Univ. of Mosul, College of Educ Pure Sci., Chem. Dept.

zainab.24esp35@student.uomosul.edu.iq

https://uomosul.edu.ig/libcentral

E-Mail : central library@uomosul.edu.iq




University of Mosul
College of Education

For pure Science

Synthesis, Characterization, and Molecular Docking
Study of Mono- and Mixed-Ligand Cobalt(II),
Nickel(II), and Copper(II) Complexes with Azo-Schiff
Bases and Diamine Ligands, and Evaluation of Their
Antibacterial Activity

Zainab Saad Abbas Farhan Al-Anzi

M.Sc. Thesis
Chemistry

Supervised by

Assist. Prof.
Dr. Alyaa Sabah Mohammed Omar

2026 A.D 1448 A.H



