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Abstract

The article 38 of the ministry of higher
education and scientific research act no. 40 of 1988
prevented the courts from hearing cases that are held
on the ministry or university or government college or
civil college in all matters relating to acceptor move or
exams or disciplinary sanctions imposed on students or
punctuation or other constraint , also prevented her
from considering the certificates , and scientific
degrees and foreign certificates that come after
secondary school lawsuits certificates scientific and
honorary and be the ministry, university and college
alone the right to decide complaints arising out of

these things.
The question is that we ask, Is 38 of the law is still
valid or whether it is currently disable by other
legislation is used by the Iraqi legislator and if so what
Is the point of jurisdiction that are being litigation in
front is it normal or eliminate the administrative
judiciary which we shall try to answer it in this search.
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Abstract
Has developed the concept of the state budget with the
development of the Activities of States in all
economic, social and financial fields, the an increase in
the size of government activity largely led to the
emergence of an urgent need for the development of
the general budget procedures and classification so as
to meet the financial management of the government
needs the necessary data and financial information for
decision-making and  policy-making financial,
economic and preparation of economic development
plans and assess the efficiency and effectiveness of
performance, hence the increase in government
spending levels for the general revenue levels will lead
to creating a state of fiscal deficit and therefore had to
be and there are many solutions to the problem of the

fiscal deficit, including the issuance of bonds by the
government process through the central bank with
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providing all the supplies necessary for the success of
the bond issuance and circulation process within the
country.

the research problem in identifying one of the best
ways to address the shortfall in the state budget
problem in general and can be applied in the local
environment, by relying on the process of the issuance
of bonds by the state and provide necessary for the
success of the release process of supplies, the research
aims to adopt the bond issuance process as one of the
most successful ways to address the fiscal deficit
problem of the general budget of the state and the
consequent provision of items essential to the success
of the bond issuance process, the study concluded that
the issuance of bonds one of the most appropriate ways
to address the shortfall in the state budget process ,
While the most important recommendations of this
research is to work on the bond issue to the generd
public and various groups in an attempt to address the
deficit in the state budget with a focus on the very
important subject of a serious attempt by the state to
rebuild the lost trust between the citizen and the
government and to reach the citizen to feel the level of
high security when buying bonds
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Summary Search
The penal system is based on the theory of reform,
Sanctions and means of reforming criminals

Islam is keen to maintain the security of society;
because security is a broad space for the construction
of community and happiness

Retribution sanctions are the crimes of intentional
murder and physical abuse and that's where the
punishment regime of sanctions regimes in Islamic law
where firmness, it would seem, but it is far from being
a torture to the offender or Tnkila by Vakasas of the
most effective means of general deterrence a mercy
firm maintains entity society and cohesion.

Islam at a time when it imposes punishment endears
him amnesty and draws the border Vtkon call him after
the retribution of Justice report invitation to transcend
the limits of volunteering is not binding suppresses the
encroachment of man, and he carries what can not
tolerate

The sanctions regime in the Islamic Sharia integrated
system Makassed totalitarian aims to preserve the
safety of the community of the deviation.

Islamic penal system took into account the
humanitarian aspect of the implementation of these
sanctions, Ksagot retribution from the father if his son
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was Killed .Islam was not in the rules on penalties
keen on punishing criminals, but put contraindications
and Msagtat of these sanctions.

The inhibitor is that prevents the accountability of the
offender and the hadd upon starting Kalsgr and
insanity, coercion and others, while the projection is
that falls punishment after it is obligatory upon Kalafo
in retribution, so he combined the two terms in terms
of fate which is interpreted to rule on the crime, a lack
of rhythm punishment offender, and whether the
reason commencing.
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Abstract
The study of Islamic Falk observatories and the
contributions of Scientists who were submitted great
observations and flak achievements or who let them in
the flak publications, and their knowledge about what
the heaven observed through manufacturing tools of
observatory and inventing Astrolabe to be use in the
stars and planets observations. This has came from the
golden eras which the Islamic and Arabic civilizations
had through the scientists who had advertenced by the
califs by providing all prerequisites for prosperity.
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conclude that two of the building complexes (Cs
and Ce¢) were of higher activity as superoxide
dismutase and catalase mimetic activity than the
standard complex (Ci). While other complexes
showed to have a higher activity as either (SOD) or
(CAT) compared with C;.

e The gaps energy between HOMO and LUMO levels
of the prepared complexes were appeared (Cz, Ca,
Cs) that more reactive (less stable) than C; complex,
while Cy, C; were appeared to be more stable, on
the other hand; Cs have the same stability of C;
approximately.

e The dipole moment (in Debye) of building
complexes show that all building complex (except
Cs, C4) have less dipole moment compared with Ci.
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Fig (3-37): Infrared Spectrum of complex 7 (C5).

Conclusions:

From the deferent results of the building
complexes which appeared in calculations, we can to
conclude that:

e The electronic density of metal ion was decreased
when the substituted hydroxyl group increased,
while the electronic density increase when methyl
group substituted by ethyl group.

e Replacement Bridge group (propyl of standard
complex) by aromatic ring (benzene) leads to
decreasing in electronic density of metal ion.

e The electron density of coordinated ligand atoms
(nitrogen) which is coordinated to metal ion to form
a complex was increased if compared with the
ligands alone.

e The geometric shapes of building complexes show
that the copper (l11) ion has four-coordinate
geometry (sguare planner) through the nitrogen of
tetra-dentate ligand (N1, N2, N3, Nai), this shape
appeared by calculation the frequencies and force
constant of each complexes.

e From the above calculations and measured the
biological activity of building complexes, we
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Fig (3-34): Infrared Spectrum of complex 4 (Cs).
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Fig (3-36): Infrared Spectrum of complex 6 (Cs).
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infrared vibration

figure [(3-31) to (3-37)] show
spectra of all complexes.
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Fig (3-31): Infrared Spectrum of complex 1 (C,).
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Fig (3-32): Infrared Spectrum of complex 2 (C,).
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Table (3-4): Hardness (n), lonization energy (IE), Hectron affinity (EA),
and Dipole moment of the calculated complexes (C1-G).

Com pOUﬂd C: C, Cs Cs Cs G G

(Hardness (1) (e.v)
=% ( €Exomo - €Lumo)

0.06876 | 0.05608 | 0.08049 | 0.07754 | 0.06965 | 0.07233 | 0.04978

lonization energy

_ 0.50167 | 0.48208 | 0.52026 | 0.51728 | 0.50563 | 0.51269 | 0.46602
IE = - €Erowmo (e.v)

Electron affinity

_ 0.36415 | 0.36991 | 0.35928 | 0.36219 | 0.36632 | 0.36802 | 0.36646
EA = - €.omo (e.v)

Dipole moment

(in Debye) 2.4758 | 0.7877 | 2.5477 | 2.5041 | 0.8747 | 1.5161 | 1.6278

The interpretation of molecules vibrational
spectrain biological system requires a method that will
accurately determine the bonding, as wel as
intermolecular interactions. Density functional theory
(DFT) methods are well suited to the calculation of
ground state properties and potential energies. For this
reason, DFT is an excellent method for calculating
vibrational spectra from first principles. While DFT
models appear to represent the bonding quite well and
permit comparison with experimental trends, the
absolute values of the frequencies are high compared
to experiment. There are two factors that can account
for this discrepancy. An harmonicity and hydrogen
bonding both result in a lower frequency for a
particular normal mode than predicted by the
harmonic approximation. While hydrogen bonding can
be accounted for using bound water. In the present
study, and by using Gaussian 03, density functional
theory (DFT) method, restricted B3LYP, and 6-31G
basis set calculated the infrared vibration spectra,
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Fig (3-25): Highest Occupied MO (HOMO) of G,  Fig (3-26): Lowest Unoccupied MO (LUMO) of G,

Fig (3-27): Highest Occupied MO (HOMO) of G, Fig (3-28): Lowest Unoccupied MO (LUMO) of G

Fig (3-29): Highest Occupied MO (HOMO) of G, Fig (3-30): Lowest Unoccupled MO (LUMO) of C;.
The ionization energy (IE), hardness (), electron
affinity (EA) and dipole moment have been calculated
and are given in table (3-4). Based on density
functional theory (DFT) method , restricted B3LYP,
and 6-31G basis set. The ionization energy (IE) can be
expressed through HOMO orbital energies as (IE = -
€romo), While electron affinity (EA) can be expressed
through LUMO orbital energies as (EA = - €.umo), in
the other hand the hardness (1) corresponds to the half
gap between the HOMO and LUMO orbital energies



Fig (3-19): Highest Occupied MO (HOMO) of G  Fig {3-20): Lowest Unoccupled MO {LUMO) of G.

Fig (3-21): Highest Occupled MO (HOMO) of G,  Fig (3-22): Lowest Unoeeupied MO (LUMO) of Gy,

Fig [3-23): Highest Occupied MO (HOMO) of Q.  Fig (3-24): Lowest Unogcupied MO (LUMO) of G,
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Table (3-3): The energy of Highest Occupied Molecular Orbitals, Lowest
Unoccupied  Molecular Orbitals, and AE.

Compound Enomo (ev) ELumo (ev) AE (ev)

G - 0.50167 - 0.36415 0.13752
C - 0.48208 - 0.36991 0.11217
G - 0.52026 - 0.35928 0.16098

Ca -0.51728 - 0.36219 0.15509
Cs - 0.50563 - 0.36632 0.13931
Ce - 0.51269 - 0.36802 0.14467
G - 0.46602 - 0.36646 0.09956

The stability of the building complexes can be
determined by find the energy gap between HOMO
and LUMO energy:

AE = EHomMO - ELUMO «evvviniinnnnnnnnenn. (3-1)

S0 the prepared complexes were appeared (Cs,
Cs4, Cs) that more stable (less reactive) than C;
complex, while C,, C; were appeared to be more
reactive, on the other hand; Cs have the same stability
of C1 approximately. Table (3-3) shows the energy
gaps of each one of the building complex, figures [(3-
17) to (3-30)] display the HOMO and LUMO
distribution.

Fig (3-17): Highest Occupied MO (HOMO) of C;.  Fig (3-18): Lowest Unoccupied MO (LUMO) of C;.
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The frontier highest occupied molecular orbital
(HOMO) and lowest unoccupied molecular orbital
(LUMO) are the most important orbitals to
characterize the chemical reactivity, optical properties,
and biological activity of the chemical species. Higher
vaue of HOMO of a molecule has a tendency to
donate electrons to appropriate acceptor molecule with
low energy, empty molecular orbitals (act as a Lewis
base or it could be oxidation), while lowest unoccupied
molecular orbital (LUMO) has a tendency to accept
electrons from appropriate donor molecule (Lewis acid
or it could be reduction).

In our work, the results show that the super oxide
dismutase (SOD) mimetic activity of the building
complexes (Cy, Cs, Cs, C7) are higher when compared
with that of C; complex (as a standard), while the other
complexes gave lower than that of C; complex. On the
other hand the catalase (CAT) mimetic activity of the
(Cs, C4, Cs, Cg) are higher when compared with that of
C1 complex (as a standard), while the other complexes
gave lower than that of C; complex, table (3-3).

The total energy of the title complexes and the
energies of HOMO, LUMO and their neighboring
orbitals are all negative, which indicate that the
compound is stable.
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agreement to the experiment and may serve well for
more arrangements of the compounds. The
conformations of the ligands and their complexes
obtained from DFT calculation were fully re-optimized
to estimate the electronic density of atoms in all
compounds, implied in it the electronic density of
metal ion [copper (I1)] and ligand atoms that are
connected to the metal ion to form complexes which
is nitrogen atoms, figure (3-16), table (3-2).

@0 \\\®
"y, "y, \\\\\\\\
%,, Y K\
Cu.

Figure (3-16): copper (ll) ion and coordinated atoms of the ligand
Table (3-2): Electronic density of copper (ll) ion and coordinated atoms of the ligand

ffffffff E R T R

i Cu N; N, N3 Nq i
VI B— 6.924955 6.942507 6.810695 6.802021 -
© C1 27.612 7.286132 7.305936 7.252924 7.245060 -
T 6.836281 6.836287 6.787813 6.787813 -
- G 27.606 7.438732 7.440244 7.232867 7.234872 -
T 6.887532 6.887520 6.948201 6.948215 -
« Ca 27.617 7.311136 7.313356 7.252575 7.245810 -
T —— 6.887393 6.861809 6.949581 6.947663 -
: C4 27.615 7.310766 7.304450 7.252185 7.247751 -
L 6.940324 6.863767 6.951155 6.931990 -
Cs 27.603 7.396229 7.306418 7.256903 7.213453
L — 6.877186 6.877252 6.774003 6.773913 °
- Ce 27.594 7.398220 7.407953 7.222125 7.217395 -
S — 6.831511 6.831294 6.759092 6.759156
Cs 27.607 7.446019 7.446027 7.215359 7.215381

L I R I O I O R R R R r



Fig (3-10}:- Geometrical Shape of Ligand (L)
Fig [3-11)-- Geometrical Shape of Complex (G|

Fig (3-12)-- Geometrical Shape of Ligand (L)
Fig (3-13} - Geometrical Shape of Comples (Cy).

Fig (3-14):- Geometrical Shape of Ligand (Ls).
Fig (3-15):- Geometrical Shape of Complex (C,)

The study included the calculation of parameters
that were optimized to give a suitable values
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the stable geometrical shapes are sguare planar
(according to bond frequencies) which  represent
similar to that of the native Cu/Zn SOD1. The
following figure [(3-2) to (3-15)] show the geometric
shapes of all compounds.

In trying to determine the symmetry of a
molecule, we need to see whether it has any symmetry
elements, which are geometrical entities (such as
Identity: E, Proper rotation axis. Cn, Symmetry plane:
6, Inversion center: i, and Improper rotation axis: Sn),
so the calculation of point group and determination of
symmetry element for all compounds were to be
complete in addition to vibrational, rotational, and
trandational energy calculation where to be restricted
to C; for each molecules (ligands and their complexes)
because these molecules have not any symmetry
element except the identity (E).

Fiz (3-2):- Geometrical Shape of Lizand (L.).

Fig (3-3):- Geometrical Shape of Complex (C,).
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Complex 2 (Ca) Complex 3 (Cs) Complex 4 (Cy)
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i .“k .!"H 5 L M s
0w 'kq‘ h.{'
| R \6 o \\1’ HI“/ N,
Complex 5 (C;) Complex 6 (Cg) Complex 7 (C;)

Fig (3-1): derivative complexes of Copper (ll) diimine complex.

The stable geometrical shapes of ligands and
their complexes and the spatial arrangement of atoms
were studied by using Gaussian 03, density functional
theory (DFT) method, restricted B3LYP, and 6-31G
basis set. The calculations proof that the geometric
shapes of copper (II) diimine complexes are square
planar configuration and a few distorted toward
tetrahedral, but
when bond frequencies were calculated, negative value
of frequencies for tetrahedral compounds and positive
values of square planar compounds were obtained, so
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The study of energy levels of each molecule and
the ability of these to looses or acquirement electrons
(oxidation-reduction process) in addition to electron
distribution in molecular orbitals and the stability of
geometric shape are very important to determine the
activity of these molecules.

Table (3-1): Symbol, chemical formula, and names of the calculated

;;;;;;;;;;;;;

complexes (C1-C7).

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

: Chemical
: Symbols Name
1 formula
[(N2E,N3E)-N2,N3-bis (1-(pyrazin-2-yl) :
G CisH1sNsCu ethylidene) propane-1,3-diamine] copper -
[(NE,N2E)-N*,N2-bis (1-(pyrazin-2-yl) :
G C1sH16NsCu ethylidene) benzene-1,2-diamine] copper :
[(NE,N3E)-NY,N3-bis  (1-  (pyrazin-2-yl):
G C17H22NsCu propylidene) propane-1,3-diamine] copper -
[(N2E,N3E)-N-(1-(pyrazin-2-yl)ethylidene)-
Ca C1sH20NsCu N3(1(pyrazin-2-yl) propylidene)propane-1,3-
[(Z)-N-(3-((E)-1-(pyrazin-2-yl) ethylidene
Cs C1aH16NsOCu amino) propyl) pyrazine -2- carbimidic acid]
[(2Z,2'Z)-N',N"-(propane-1,3-diyl) :
Co C13H1aNs02Cu dipyrazine-2-carbimidic acid] copper (Il) ;
[5,5'-(1E,1'E)-1,1'-(1,2-phenylenebis(azan-1- :
C; C1sH16N6O02Cu

aaaaaaaaaaaa

yl-lylidene))  bis  (ethan-1-yl-1-ylidene) :
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by spectroscopic techniques, including UV/Vis and
EPR spectra, in addition to elemental analysis,
magnetic susceptibility, and IR measurements. SOD
activity of this complex was assayed by the inhibition
of nitroblue tetrazolium (NBT) reduction, using
xanthine/xanthine oxidase as the source of superoxide
radicals, and monitoring the blue formazane product at
560 nm. Based on the obtained kinetic results, the
SOD activity of this compound was estimated as the
|Cso values (concentration corresponding to 50 % of
reaction inhibition), compared to that of the native
enzyme 19,

The derivative complexes modeling were
performed using Gaussian 03 program package for
calculations. In the present work, the calculations have
been carried out at (DFT/B3LY P) method with 6-31G
basis set. Electron correlations were included using
Becke3-Lee-Yang-Parr (B3LYP) procedure. This
contains Becke’s gradient exchange corrections, Lee,
Y ang and Parr correlation functional.

The complex C; is similar to C; except benzene
group instead of propane, the complex Cs is similar to
C, except ethylene group Substitution is found in two
sides instead of methyl group, the complex C, is
similar to C; except ethylene group Substitution is
found instead of methyl group, Cs complex is similar
to C1 except hydroxy! group is found instead of methyl
group, Cs complex is similar to C; except hydroxyl
group is found on the two side instead of methyl
group, C; complex are similar to C; complex except
m- OH group on both pyrazine ring, see figure (3-1),
and table (3-1).
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e)-Study complexes which allow us to determine
how the metal ion (Cu?") joins with different
ligands.

f)- Study the impact of different [igand on electronic
density of metal ion and that affected the
effectiveness of the complex activity as
Antioxidant.

0)- Determination the stability geometrical
shape of each compound (Complex) by studying
the frequencies and types of it.

h)- . Determination the ionization energy (IE),
hardness (1), electron affinity (EA) and dipole
moment, molecular dimensions of building
complexes.

1)- calculated the infrared vibration spectra of each
compound (Complex).

3. Result and discussion:

The cytosolic superoxide dismutase,
Cu/ZnSOD1, is an antioxidant protein that dismutates
superoxide radicals into hydrogen peroxide and di-
oxygen. In its active center a monomeric copper ion is
surrounded by four imidazole groups, one of them
bridged to a zinc ion, with structural function, figure
(1-1). In order to verify the effect of small structural
differences on the SOD activity, we building and
design new derivative of standard diimine copper (I1)
complex (Ci), and investigated their reactivity (as co-
enzyme) towards oxygen reactive species.

Standard complex (Ci) was prepared by
condensation reactions of the corresponding parent
carbonyl and amino compounds with suitable
modifications. Their characterization was performed
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Gaussian Software Series

Gaussian 03 is one of the Gaussian software
series of electronic structure programs. these series of
software produced by John Pople and his group 8 and
it can perform density functional theory (including
time dependent), Hartree-Fock (including time
dependent), Moller-Plesset, coupled-cluster, and
configuration interaction calculations. Gaussian is used
widely to predict the energies, molecular geometries,
and vibrational frequencies of molecular systems,
along with numerous molecular properties derived
from these basic computation types.
2. Calculation Method

In our work, and by using Gaussian program
(Gaussian 03) Density Functional Theory (DFT)
method, restricted B3LYP and 6-31G basis set were
employed to study and calculated many physical and
chemical properties of building complexes which
represent a drug (co-enzyme) such as;

a)-Calculating the balance geometrical shape
(Optimization) of molecules.

b)- Calculating the Electronic Density of the
atoms in molecules (ligands and complexes),
especialy of metal ion and coordinated atoms of
ligands.

c)-Calculating Highest Occupied Molecular Orbital
(HOMO) energy and Lowest Unoccupied
Molecular Orbital (LUMO) energy.

d)- Finding point group of each compound
(complex) which will enable us to find symmetry
characteristics (symmetry elements) of each one.
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ROS on these intracellular targets are dependent on
their concentration and increased levels of these
species are present during oxidative stress. Increased
levels of ROS are cytotoxic, while lower levels are
necessary for the regulation of several key
physiological mechanisms including cell
differentiation 1'%, apoptosis [*4, cell proliferation 114,
and regulation of redox-sensitive signal transduction
pathways [*3. However, increased levels can also result
in  ROS-induced damage including cell death,
mutations, chromosomal aberrations, and
carcinogenesis 19,

In the last decades many bioinorganic studies
were developed on mimetic complexes of copper
dependent proteins. The characteristic structural
features of the active sites in these proteins account for
their particularly interesting spectroscopic properties
that originated a prior useful classification [*4, Based
on these results, further studies were then carried out
in order to verify the correlation between structural
and functional properties of active copper centers,
mainly through the preparation, and investigation of
model compounds [*°1. Among the most studied copper

ion ligand, diimine compounds have been deserving
special attention 19, due their flexibility, facility of
preparation, and ability on stabilizing both oxidation
states of this metal "], Most of the studies deal with
structural parameters, such as binding distances and
angles, in order to mimic activated states of enzymes,
oxygenated intermediates, or special moieties in multi-
metallated proteins.



oy

Acetyl CoA

Figure (1-2): Cu/Zn SOD mostly presented in the cytoplasm

Reactive oxygen species (ROS) are produced in
many aerobic cellular metabolic processes. They
include, but are not limited to, species such as
superoxide and hydrogen peroxide which react with
various intracellular targets, including lipids, proteins,
and DNA [¥. Although ROS are generated during
normal aerobic metabolism, the biological effects of
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These investigations are not only simpler and cheaper
than those of the native macromolecules but provide
also an opportunity for developing so called artificia
enzymes by means of highly active model systems (4.

The importance of copper as an essential element
can be estimated by the wide range of copper proteins
and enzymes playing different roles in biological
systems . Very recently, an upper limit of 10°'®
mol/L has been estimated for the concentration of free
copper ionsin the cell, which means that cellular pools
of free copper are virtually nonexistent, and that
copper ions are aways inserted on suitable
biomolecules 19,

A wide range of different structures are exhibited by
copper proteins and enzymes, depending on their
occurrence, and activity.

Cu/ZnSOD1 is one of the three human
superoxide dismutases identified and characterized in
mammals (SOD2-manganese superoxide dismutase
and SOD3-extracellular superoxide dismutase) (678,
Cu/ZnSOD1 is a homodimeric detoxifying
metalloenzyme localized mostly in the cytosol and also
in nucleus, peroxisomes, and mitochondria [¢l. When
SOD1 was isolated for the first time, it was thought to
be a copper storage protein; the catalytic function of
SOD1 was discovered in 1969 and it was clear that
SOD1 acts as a scavenger of superoxide, through a
two-step reaction involving reduction and reoxidation
of the copper ion inits active site, figure (1-1), (1-2).



S5 s e et Aaoln | ot I Al Alme

o S ies” el il (Cg, Ca, Cs, Co) ldindl ez 9
(C1) IV dinadl

1.Introduction

It is well known that some metal ions are essential
for living organisms while other metals even in small
concentration are dangerous for these 4,

Metal ions play essential roles in about one third
of enzymes 4. These ions can modify electron flow in
a substrate or enzyme, thus effectively controlling an
enzyme-catalyzed reaction. They can serve to bind and
orient substrate with respect to functional groupsin the
active site, and they can provide a site for redox
activity if the metal has several valence states. Without
the appropriate metal ion, a biochemical reaction
catalyzed by a particular metaloenzyme would
proceed very slowly [,

Exploration of the working mechanism of metal
ions and their compounds can’t be effective without
the knowlegde of their biospeciation. For these reasons
small molecular model compounds are extensively
applied to imitate the active sites of biomolecules.

Coordination chemical and kinetic studies of low
molecular weight metal complexes contribute to the
better understanding of the structural and functional
properties of metaloproteins and metalloenzymes.
Using biomimetic metal complexes makes us possible
to investigate the biological, biochemical processes
that are taking place in biological systems or in living
organisms. Beside this it allows the determination of
the structural properties of the active centre what is
often impossible in the case of the native systems.
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. Some complexes which have mixed ligands
(heteroligands), show to have better activities than
that of the same ligands (homoligands).

. The calculation of geometrical shapes of building
complexes were achieved by calculate the bond
frequencies and force constant, the results indicate
that al the building complexes have square planner
shape.

. The calculation of stability of building complexes
were achieved by calculate the energy gap which
equal to highest occupied molecular orbital energy
minus lowest unoccupied molecular orbital energy,
the results indicate that some building complexes
have more stable (C,, C;) than Ci, while the other
are less stable (Cs, C4, Cs); on the other hand, Cs
have the same stability of C; approximately.

. Some complexes get high mimetic enzyme activity
in one reaction (SOD-mimetic or CAT-mimetic
activities), but low mimetic enzyme activity in the
other reactions.

. The activities of both Cs and Cs complexes are
higher than that of C; complex in both reaction
types (SOD-mimetic and CAT-mimetic activities).

. The activities of (C,, Cs, Cs, C;) complexes are
higher mimetic enzyme than that of C; complex as
superoxide dismutase.

. The activities of (Csz, C4, Cs, Cs) complexes are
higher mimetic enzyme than that of C; complex as
Catadlase.



A new derivatives of copper (II) diimine
complex as super oxide dismutase and
catalase mimitic activity
(Theoritical study)
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ABSTRACT

The importance of copper as an essential element
can be estimated by the wide range of copper proteins
and enzymes playing different roles in biological
systems. In the last decades many bioinorganic studies
were developed on mimetic complexes of copper-
dependent proteins. Among the most studied copper
ion ligand, diimine compounds have deserved specid
attention due their flexibility, stability oxidation states
of this metal, facility of preparation, and ability to
prevent Reactive Oxygen Species (ROS) which are
produced in many aerobic cellular metabolic
processes.

In our work, a new series of six Schiff bases of
copper (I1) diimine complex have been build and
designed, these complexes building and studying as
SOD and CAT mimetics. The complexes along with
the known copper (I1) diimine complex (C1) have been
characterized using the Gaussian 03 program (2003).
The results show the following:

1. The copper (II) ion in these complexes is
surrounded by four nitrogen atoms of the Schiff-
base.

2. The behavior of building complexes is different in
the oxidation-reduction reactions.
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