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The aim of life is to live, and to live means to be aware- Joyously,

Serenely, Divinely, ....

God grant me the:

Serenity to accept the things I can’t change

Courage to change the things I can

And

Wisdom to know the difference
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Abstract

In this project some polyamine ligands and their novel macrocyclic and
macroacyclic Schiff-base complexes in the presence of appropriate metal ions
were synthesized and characterized. After a brief introduction (Chapter 1) it

continues in the following chapters:

Chapter 2: describes the synthesis and characterization of some tetrclz-
amine ligands containing piperazine moiety

Two tetraamine ligqnds, N, N'-bis(2-aminoethyl)piperazine and a novel
N,N'(2-aminoethyl)(3-aminopropyl)piperazine were prepared as tetrahydro
bromide or tetrahydrochloride salts. Furthermore, the other tetraamine ligand
containing piperazine moiety with two aromatic arms has also been prepared.
The amines have been characteriged by various methods including H, B¢,
DEPT(135), COSY(H, H) and HMQC(H, C) NMR studies, microanalysis and

FAB-MS spectrometry.

Chapter_3: describes the synthesis and characterization of some
macrocyclic Schiff-base complexes containing piperazine mofety

In the presence of Cd(Il), Mn(II) or Zn(II) metal ions, tetraazaamine
ligandé, N, N'-bis(3-aminopropyl)piperazine or N, N'(2-aminoethyl)(3-amino
propyl)piperazine were condensed with 2,6-diacetylpyridine or 2,6-pyridine
dicarbaldehyde. In these cases, cyclocondensation have readily occurred. X'-ray

crystal structures of the selected Cd(I), Mn(Il) and Zn(lI) macrocyclic
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complexes were also reported. In all complexes, metal ions are bonded to five
nitrogens of a macrocyclic ring in the equatorial positions and certain anions in
the axial positions. The complexes have been characterized by various methods
including IR, FAB-MS, microanalysis, conductivity measurements and for
Cd(I) complexes, 'H, *C, DEPT(135), COSY(H, H) and HMQC(H, C) NMR

studies.

Chapter 4: describes the synthesis and characterization of a reducedform
of Mn(Il) macrocyclic Schiff-base complex containing piperazine moiety by the
insitu reduction using NaBH; and related complexés with Pb(ID), Mn(I) and
Ag(D

From the reaction of Pb(Il), Mn(I) and Ag(l) metal ions and the above
diamine macrocyclic ligand the corresponding complexes were produced and
characterized with various spectroscopic methods. The crystal structure of Pb(Il)

macrocyclic complex has also been determined.

Chapter S: describes the synthesis and characterization of some Schiff-
base ligands containing piperazine moiety and their related macroacyclic
Schiff-base complexes

These Schiff-base ligands were prepared from condensation of N, N'-
bis(2-aminoethyl)piperazine or N, N'—bis(3-aminoprole)i)iperazine and a
number of various aldehydes such as: salycilaldehyde derivatives, pyridine-2-
carbaldehyde, thiophene-2-carbaldehyde and 2-hydroxy-1-naphta1dehyde.

These ligands were produced in two different methods in the presenée or
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absence of solvent (solvent-free). Microwave used in the solvent-free
synthesis. The advantages of the latter method includes a simple reaction set-
up, high product yields, short reaction times and no need of solvents. The
products have been characterized by their melting point, elemental analysis,
IR, EI-MS, 'H and *C NMR specira.

In the end of this chapter the synthesis of three macroacyclic Schiff-base
complexes containing piperazine moiety have also reported and characterized

with.some spectroscopic.methods‘and one of them with X-ray.

Chapter 6: describes the computational study of ligands ancf related
macrocyclic Schiff-base complexes containing piperazine moiety

We were interested to know whether or not the structures of ligands L?
and L* in the presence or absence of coordinating metal ions are different.
Therefore, we have chosen ab initio molecular orbital calculations to assess
the structural parameters of these complexes in gas phase. To do this we have
undertaken a full geometery optimization at B3lyp/6-31G* and B3lyp
/LANL2DZ for free ligands and related cadmium complexes, respectively.
The result of optimized structure of uncoordinated free ligands showed that
preparation of present macrocyclic ligands in the absence of metal ion was
hardly possible. The reSi;lt of single-point calculations on optimized structure
of ligands and on the structure of ligand in their optimized Cd complexes
showed that the rearrangement in structure of ligands, L? and L* from their
free state to the corresponding structure in cadmium complexes needs energy

about 8 and 15.4 kcal/mol, respectively.
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