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Abstract
The teaching at government universities or civil
handled by elite of scientists from the university
service staff employees who teach in  the

undergraduate or graduate primary and acquires.
The scientists scientific mattresses certain law for

promotion of scientific ranking to e other higher terms
stipulated thus be their scientific and administrative
important in leadership of this prospectus in public
universities which multiplied and widened as well as
universities and civil colleges which necessitated the
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Abstract
The International Court of Justice (ICJ) is the
primary judicial branch of the United Nations (UN), as
described by the Charter of the United Nations (UN

Charter) (article 92). It called on the mgority of
countries in the world in the San Francisco Conference
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in 1945 to be the court's mandate compul sory based on
a complaint submitted by the States concerned to the
court ie to request made by one side, but this claim
was met with rejection on the basis that the jurisdiction
of the Court must be based on the satisfaction of both
sides pre-issue, and thus the focus was on giving legal
opinions of the Court and advisory opinions issued by
it and the extent to which these views its commitment
to the countries and the power its application does
have an opinion giving legal opinions issued by the
court essentially to reveal the facts, The large
questions These has stirred controversy on the
idiosyncratic level as well as for the positions of
international justice.

The positions varied about the competence of the
International Court of Justice to give its opinion giving
legal opinions The researcher found that the fatwa and
that formed in the nature of an advisory opinion is not
binding, but the legal value of a great weight being
issued by the highest judicial organ of the United
Nations as it settled for Mora long controversy
surrounding the legal and vitally serioudly.
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Abstract

It is usual for nations seeking to have its own
civilization and heritage that they establish their own
library which deals with all fields of human knowledge
, including the fields of engineering sciences.

After the huge evolution in field of engineering
sciences in the last century , each branch of this field
has become a field by its own . One such field , which
Is the subject of our specialty, and that is " digita
signal processing " . It has numerous applications .
These applications are expanding even further and
further .

Because of the scientific and technological gap
between the advanced countries and the developing
countries, the Arabic reader has to learn a foreign
language of that particular advanced country as well as
has to learn the terminology of the particular
engineering science in order to understand that subject.
We noticed that most , if not al , Arab authors
continue to use the foreign terminology and use them
in their books which are written in Arabic . That means
their books become mixture of foreign terminology
and Arabic description.

Also we notice that there are variation in the use of
the Arabic terminologies , especially in the field of
engineering sciences particularly in the subject of
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digital signal processing . That happens when some
authors try and translate some of those foreign
terminologies.

If we read the foreign publications in the advanced
countries such as Japan , Germany , France , and
others, we will find that the engineering language and
the terminology is complete and there is no overlap
like we see in the Arabic publications . From this
standpoint , and for the sake of having a unified
presentation to the Arabic reader in the field of digital
signal processing , as a language and terminology , we
have figured out a collection and design and
management to all the things that has a relation to the
subject . We started unifying the Arabic terminology ,
which is predominantly used , and the most precise in
our point of view , to the scientific meaning of the
scientific dituation that the terminology meant to
mean. Also we handled the numbers and the letters in
addition of the notations, units ,functions, variables,
constants ,and operations , we designing symbols to
those that they need them .

We can thereafter author or tranglate all that has a
relation to the subject of digital signal processing in
Arabic language completely in the same way that the
advanced countries do with their publications.
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Abstract

The impact of acknowledgment and reference in
|slamic jurisprudence: It is the title of the research that
we address in these papers, one of the subjects that
people need, especially when adjudicating disputes in
the courts, one of the strongest means of proof and the
strongest, which is stronger than evidence "witnesses’
Because the ruling is based on evidence, and if the
judiciary is based on the assumption, it is based on
science in thefirst place

Also, the acknowledgment of truthful truth, or his
truthfulness, is based on his lies. It is not surprising to
say: recognition or recognition of the master of
evidence, this study came to understand the concept of
recognition, and the legitimacy, and is it correct to
refer to it or not in Islamic jurisprudence.

And the difference between the rights of God and
human rights, that the right of God, blessed and
exalted be based on forgiveness, This is also based on
the surah and the cloak whenever possible. Thisis why
it falls to the point of view. As for the human right, it
Is based on the areg, ie on the dispute and the dispute.

The research also included the rights that prove the
recognition, which are very many, and mentioned in
the research two examples of the application of the
rules of recognition, because of the importance and
fame, and the great disagreement, and to show the
extent of application of the juriststo the rules and rules
and general provisions for approval.
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Abstract

This study tackles the Compositional Style which
IS one of the styles of the stating science. The study
focuses particularly on the requisitive composition
style in the Aphorisms Book. In this domain, |
presented what the Old Testament is, what the Bibleis,
and then dealt with the Aphorisms Book, to go in deep
with the details of its rhetorical secrets. Then, | talked
about the Statement Science, which is one of the most
prominent rhetorical sciences. | also explained the
composition style both linguistically and terminology.
Then, | divided this style into Requistive and Non-
requistive. | tried to summarize the non-requistive
style in order to make the reader acquainted with the
two types of the compositional style. | then presented a
detailed description of the requisitive type and divided
it into four sections. The first section studies the
interrogative style, in which | explained the
interrogation, its tools, elements, and then referred to
the evident Biblical instances which refer to that type
of style and according to their ams. The second
section tackles the Inhibition style. Instances from the
Bible referring to this type are also presented in this
section. The Commanding Style is discussed in the
third section. Thus, | defined the commanding type
and then studied it as | did with other types. The fourth
and final section deals with the Vocative Style. As
stated earlier, examples (verses) from the Bible are
presented. They are particularly taken from the
Aphorisms Book and the instances are taken in relation
to the amount of the terms related used, as much or
less.
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Summary

Praise be to Allah, prayer and peace envoy mercy to the

worlds and his family and his friends, the honorees.

1. Ashraf aware interpretation of science, because the honor of
the flag with honor is well known, and the word of God is
one of His attributes, and the honor of knowing the
meanings of words, not worth the honor.

. rules of interpretation: the rules of the College reach out to
know the meanings of the Qur'an and its provisions

. rules of interpretation seizes inferred from the Qur'an and
the interpreter know how inferred Koran on its meaning and
its provisions.

. rules of interpretation of the Holy Quran is part of science.

. knew that the rules of interpretation aware updated a few

sources, but the contents of ancient books did not mention it

explicitly.
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distortion has been happening ( real - world application
issue ). It should be noted that the empirical (real-time) result
Isidentical to the simulated result.
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Figurel2: Real-time and simulation Results of BPSK in OFDM Transceiver
(@) Real timewaveform (b) Simulated waveform

6 - Conclusions.

The proposal model, present a new application of OFDM svstem, the bit error rate(BER)
of the system stands unaffected and not changed for clipping factors less than nearly 3dB,
10dB and 15dB for 16P5k, QPSK and BPSK respectively, and the Peak-to-EMS Power ratio
is independent on the kind of modulation being used in system. The obtained results show that
for 3 different kinds of modulations (BPSK, QPSK and 16PSK), the OFDM based SDE
svstem does not respond to any delay less than the guard period. The performance in terms of
delay spread of OFDM svstem based on SDR is improved due to cvclic extension period
(236 Samples) not the zero padding periods. This paper concentrate on developing discrete
wavelet transform (DWT) and inverse discrete wavelet transform (IDWT) including the
designing a mapping module, serial to parallel and parallel to serial converter model. For
FPGA implementation first complete simulink model and then generate the HDL code using
svstem generator and DSP design tool from Xilinx. The input and output waveform look very
close and the model performance provide talented behavioral due to time constraint is
arranged as well.
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Used Logic Elements e
Utilization % = * 100
Available Logic Elements
for examples
Utilized number of Slice I'lip I'lop = (2076/30720) & 100 = 6.75 %
TTtilized numher 4-input TTTTe = 2400307200 2= 10 = T8 %
Utilized number of occupied Shces = (2000115360} % 100= 13 %
Utilized number of bonded IOBs =(92/448)% 100 = 20 %
Table 3: Utilization Summary of Integrated Module of OFDM Transceiver
Device utilization Summary . .
Logic Utilization Used Available Utilization Note(s)
Number of Slice Flip Flops 2076 30270 6.75 %0
Number of 4 input LUTs 2400 30270 7.8 %0
Logic Distribution
Number of Occupied Slices 2000 15360 13 %
Number of Slices Containing Only Related Logic 2000 2068 96 04
Number of Slices Containing Unrelated Logic 0 2068 0 %
Total Number of 4 Input LUTs 2825 30270 9.3 %
Number Used As Logic 2400
Number Used As a Route-thru 8
Number Used As Shift Registers 650
Number of Bonded IOEs 92 448 20 %%
Number of BUFG/BUFGCTRLs ] a2 18 %o
Number Used As BUFGs 6
Number Used As BUFGCTRLs 0
Number of FIFO 16 / RAMB 165 9 192 4 %
Number Used As FIFO 16s 0
Number Used As RAME 16s 9
" Number of DSP 48s 50 192 26 %0
Total Equivalent Gate Count For Design 537987
Additional JTAG Gate Count For IOBs 4.368

Output DAC indications in the P240 Analog module of your
own rights and receiver clouds are jointed to an oscilloscope to
show the result in actual time. And paving the wavelength
dightly and real-time simulation is the output signal 2 only
analog resulted in the implementation of FPGA configurable
BPSK via the DAC, and waveform simulation as shown in
Figure 12. Transmitted waveform and received Smooth bit
signa should be similar, although the impact of noise
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The implementation steps shown in Figure 12 are read in the
constraints file that consists of three major steps. trandlate,
map, and place and route by using integrated software
environment (ISE) Program.

TEWRTE T

1
E.AFAED 11T

rd
0|
f

NGD File
h

F
| NCD File I

| FAR Report |

BGN

‘ ADC_-FPCA -DAC ‘

Figure 12: FPGA Implementation | SE Steps.

It is reported as the sender and receiver venture case and a
synopsis of use of the device for ISE program, as displaying in
table 3. The availability of these lists the overal digit of
schnitzels and LUTs utilized in this styling that represents the
overall utilized space in the FPGA. Relying on the digit of
apparatuses utilized in FPGA, the overall energy exhaustion in
the implementation of the sender ability visible, Compatible
with the digit of schnitzels and LUTs. The proportion of
utilized logic elements to the ready logic elements is computed
asfollow:
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The final step in the design of FPGA design implementation is
on XILINX Virtex-4 utilizing ISE software paraphernalia
model. Structure product files produced by the ISE program in
electronic styling and fasten file (EDIF) file and employer
restrictions (UCF) formats an ideal netlist of incorporated
styling, lack of time, and FPGA assignment prick that have
been performed in the development FPGA board through next
steps registered bel ow:

a Trandation: transforming netlist file from the
incorporated styling in EDIF format to the original
file public databases (NGD), which contains a
description of the hierarchical logic components and
primitives XILINX for integrated design using NGD
building program.

b. Subtitle: transforming netlist file from the integrated
design in EDIF form to the origina file public
databases (NGD), which includes a characterization
of the ingredients of the staircase XILINX logic and
primacy for integrated design utilizing the NGD
program.

C. Place and route: the design of non-communicable
diseases in a particular file is where the road to the
FPGA on atight time using the timing with no errors
found based analysis tools.

d. Bit generation and diversion action steps. generation
utilized to produce a little bit current configuration
file in the format of a BIT, and loaded later in the
FPGA on the JTAG cable by using the influence
program.
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5- OFDM Model Implementation.

The sample is perform using OFDM and DSP design
tools System Generator of Xilinx to include while the imitation
outcomes as fully. It is used to chart the implementation of
FPGA is shown in Figure 11 with the accompanying software
of Xilinx. Next the sample has been in natant point utilizing
MATLAB values styling, based on the sample designed in the
generator method in periods of the worths fixed spot orderly to
produce description language hardware (HDL) VHDL or
Verilog structure method, then the structure of that parlance to
FPGA Vertix-4 utilizing | SE software from Xilinx to generate
the bit current next transpose, map and position and address
Rout. The timing restriction FPGA board of directors to
develop and wafer average and coordinated to beat the exceed
and pass whole erroneous [12].

Softws
LIATLARE and DSF Modelhng »OItTware
HDL of DSF Model HDL of Acoivation System (ADCDACTFPGA)

> HDL of Integiated Design Usmg MModelSun

Y

Synthexis of Integrated Diesign Usmg XST

v

FPGA Implementagon Using ISE

r
Transulate’ hlap’ Place & Row

v

BEir O eneration FPGA

Hardware

Figure 11: FPGA styling flow of Proposed OFDM model
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Of this diagram one could spotted while the rendering of
DWT-OFDM is

more efficient than FFT-OFDM. Table 2 illustrates numerical
results of the smulation for BPSK FFT and DWT based
OFDM.

1
0 5 10 i5 20 25
Signal to Noise Ratio

Figure 10: The Performance of BER for BPSK FFT/DWT OFDM System

Table 2: BER Performancefor BPSK FFT/DWT OFDM System

SNR
BER FFT | DWT
100t ] 13 5
10| 17 11
107 | 19 14
wh| 20 15
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Simulation results

The subcarriers number used in this model is 64. To
ensure the reliability of the computer simulation, the OFDM
symbols are generated to obtain each BER vaues in the
simulations. Simulink model showsin Figure 1 are used BPSK
modulators with suitable M-array order. The FFT-OFDM is
first ssmulated and then the DWT-OFDM system with BPSK
Is running to show the superior of DWT-OFDM against the
FFT. Figure 10 displays the imitation consequences simulink
simulationin MATLAB.
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enhanced wavelet basis of OFDM to overcome their property
through the narrow intervene more powerful and by nature
with respect 1Sl filters traditiona Fourier. DWT based
OFDM is implemented via overlie waveforms to protect data
rate . As a result, the prefix League does not make sense in
this case. In the transmitter, the specific input wave
information to modify BPSK, so to change the data symbols
are converted each of the first serial code include tankers later
will transfer code. After that, samples are taken until the signal
by using scratch pad techniques, filtered from the LPF. In the
receiver, it is used to load and extracted from BPSK to
rebound a bit of the original data. It is clear sub-transmitter
and receiver in Figure 8 and Figure 9, respectively.

| ey
Bernoutll r « In IDWT. OFDM Trammsinter Oul

ity |

e

IMserete- Time

Eve Disgram — % ; Channel
Scapel BER | EER Speciruml o
Caboubation Disply
ST | AWGN

™
S

la——!

Discrete- Time il __.i
Exe THagram | i
Seopel I—'J—
B-FFT

Chamnel
Spectriml

~1Out DWT- OFDM Reclever l-|»--

Figure 7: DWT-OFDM System based SDR

B-FFT L4
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Table (1) : OFDM parameters of the simulated model

Parameters Values
Eit rate 20Mbps
Delay spread 200ns
EBandwidth 16MHz
Guard time 200ns
Symbol duration 48 6
Useful symbol duration 45
Subcamier spacing 130EH=
Subcamiers 64
Modulation type EPSK
Channel model AWGN

3. Discrete Wavelet Transform (DWT) based OFDM

Many researchers have demonstrated that a multi-carrier
scheme based on wavelet superior in suppressing [Cl (Inter
Carrier Interference) and Sl (Inter symbol interference)
according to an assessment of the systems traditional Fourier
list [14]. To get a little better error rate (BER) in the OFDM
system, it is replaced by IFFT blocks FFT by inverse discrete
wavelet transform (IDWT) and discrete wavelet transform
(DWT) in this system, as shown in Figure 7. To maintain the
same data rate wavelets in the system, and the multiplier K
independent sub-channels together by K point in IDWT.
However, the use of limited impulse response filters. Because
of superior spectra contain between sub-channels, it has been
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Figure 3: transmit power spectnun

Figure & : Received power spectnum



=351 e PP TSIV (I Haalotl ol b Ades Ama

guard time, the numeral of subcarriers ability determine the
reverse of a helpful token for (for code - time keeper)
Alternatively, also can determine the number of subcarriers
bit rate divided by the required bit rate in the likeness of the
carrier. The bit rate per subcarrier is defined by the
modulation type coding rate and symbol rate . Further
requirements may impact the selection factors is the request
into true numeral of models both during the interval FFT /
IFFT by intervening period Code [12], [13]. However, let's
assume that we have a message of bandwidth is 16 MHz, and
the rate of 20Mbps deciding and 200 ns propagation delay we
can calculate each parameter of the model as

- Guard time = 4 (Delay spread =4 200 =800 ns

-Svmbol duration= 6 (guard time) = 6% 800 =48 us

-Useful svmbol duration = svmbol duration — guard time =48 -08=4 us
-Subcarrier spacing = 1 /useful symbol duration = 1/4 =250 KH=z
-Information bit =Bit rate % svmbol duration = 20 % 4.8 = 96 bits

-Subcarriers = B.W / subcamier spacing = 16/ 250 =64

Therefore, BPSK for % average or pi / 4, that gives 2bit /
symbol / subcontractors. They are given numerical values of
the factors utilized for sample OFDM table (1), send
/ receive energy spectrum shown in Figure 5 and Figure 6.
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2.3. Data Generation.

Because the utilize of a binary encoder input RS in
this shape , then enter the data must be based column vectors
framework, and this can not be achieved through the use of the
Bernoulli dual generator to create a data stream depending on
the structure . The reason of chosen frame based due to high
efficiency, rate, capacity, latency, and good propagation in real
time . The modulator transforms a set of parts to complex
numeral conforming to the signa constellation. The
modulation order depends on the sub-carrier . Sub-transporter
with atitude SNR shall be indicates additional than one bit of
the sub-path for weak SNR. Modifying the implementation
hither is BPSK

. 2.4. Choice of OFDM specifications

Choose a different standard OFDM is a trade-off
between the different, predominatingly disagreeing demands
and commonly there are three master conditions till begin for,
bandwidth, bit rate and delay spread. The delay spread
immediately decades the guard time. Accordingly a generd
base, it should be the interval keeper around 2-4 times delay
the spread of root mean squared. This value depends on the
type of coding . Since it has been appointed as the guard, and
the duration of the code ability be stable. To reduce the signal -
to-noise ratio (SNR) that was result the use of guard time, it is
better to be a token for a lot bigger time guard. Can not be
arbitrarily big, but, in order to the duration of a large token
averages more subcontractors for spacing  minimal
subcontractors, and the complexity of the implementation of
large, and more than compensate for the senstivity of phase
and frequency compensation as well as increase the percentage
of peak power to average. After the identification code for
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message generator polynomial . BPSK modulator is used to
adjust the transmission baseband signal from the binary phase
shift keying ways. Scratch pad block inflicting constant values
for the input along a certain dimension.|FFT block output is
the inverse fast Fourier transform of the input signal.

2.2. FFT RecelversModelling

Designed Fast Fourier Transform (FFT) on the
reception of electromagnetic waves and modeled using SDR
technology in MATLAB SIMULINK block mode as shown in
Figure 4. Thefirst step in the way of receiversis serial parallel
S/P block which transfer numerical sample to frame output at
low sample rate.

Figure 4: OFDM Receivers model using MATLAB

The prefix is removed periodicaly period that is added
in the course of transmission in the second step of the
reception and the fast Fourier transform is output from the
FFT block. At the same time it is removed scratch pad
which is added at the transmitter using a block scratch removal
. Finaly, the demodulation processis done by mean of BPSK
demodulator in order to recover the original message .
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Figure 2: OFDM Model based SDR technology
2.1. IFFT Transmitter Modeling
Inverse fast Fourier transform is designed (IFFT)

Transmitter OFDM -based and modeled using SDR technol ogy
in MATLAB SIMULINK block mode as shown in Figure 3.

L
o !_E“’i » BBSK CO o T e B e N @
imary it ! Oett
Iat RS Encoder Ban ZewPad  Selactond e ot
Enlﬂ"m BPSK E'fdll.'- F'DI&‘X I"‘I"S
RS Encoder Madutater ol
Bassband bl
Digerabe-Time
Seatter Plod
Sope

Figure 3: OFDM transmitter model using MATLAB

Input port (1) to providesub inputis the first step in the
design model . The binary input encoder to encode the input
using RS Reed Solomon encoder with anarrow meaning
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in the constellation of data dots by amending N subcarriers
utilizing IFFT. Time domain OFDM IFFT produced which is
transformed as it was seria streams , the guard in the
compose of cyclic prefix is added to every OFDM

symbol[8],[9] .

Forming a rectangular pulse symbols are considered that have
displayed a large bandwidth due to the Sync nice shape.
However, the windows are necessary to limit the power output
of the band lobs side. After that, the code is converted currents
to form a representative to address the band pass and
transmission. In the receiver, it is performed the opposite
process. After processing pass band, baseband processing is
performed at the end of RF front-end including the removal of
the guard and conversation sequentia to parale before
demodulation FFT process. In addition, we are estimating
synchronization and channel interference free demodulation
subcontractors using FFT and also constellation decoder [10],
[11].

2- OFDM M odel Based-SDR

It is proposed that the requisite OFDM sample
based on SDR and sampled using MATLAB . The goal of
doing simulation is to measure the performance of the OFDM
system under the influence of varying signal to noise ratio .
The submitted sample, which appears in Figure 2 to send and
receive IF OFDM modulated signal. The IFFT transmitter and
FFT receiversis explained in details under following subtitle.
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The discrete Fourier transform (DFT) has been
professionally designed by fast Fourier transform (FFT) to
modify the captured information on the sub-orthogonal
algorithms and processing baseband signals change
efficiently by the store of modulators | / Q and extracts that
necessary. As shown in Figure 1, the transceiver OFDM and
convert the block opposite can be IFFT and fore
transformer ability be FFT. Generators of information used
to produce a stream little as possible to address them using
BPSK modulators set to enter datum inside tokens. Those
codes are sent out of the clot IFFT to execute the process
IFFT to produce N analogous output datum currents in a
Separate areais given by:

_jEmni,
(1) X — % ZJE'-L—Dl X_ {f)e"T*’

k(n)

Now add a distorted output with cyclic prefix (CP) before
being forwarded to alleviatethe cause of 1S, which is
commonly 25% of the latter portion of the main OFDM
symbol . Thisimformation is passed through the conduit for
the appropriate participation force range. In the receiving
path , the inverse process to secure unique information
support and are taken away (CP) and procedured in the
FFT block.

Finally, the data will passthrough the block demodulator
to return the genuine information. Due to the product of
the FFT in the recurrence band:

_—jEIni,

— YN-1 =
Yeey = Zmoo Yy € ¥ (2)

Serial streams of the first channel coded and then modulated to
produce the baseband OFDM symbol using BPSK modulator.
Information symbols are transformed from serial -to- parallel
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matter OFDM spectrally effective than FDM. Fourier OFDM
method utilizes inverse discrete Fourier transform (IDFT) to
the operatiion of formalization. In the shape of a Fourier
transform indicative to any subcontract for a big side segments
as effect of the frequency reaction of nominate that recognize
sub-channels. While, provided synchronizing transmitters and
recelvers for any else, and sub-channels vertical to any else
and interfere occasion isinsignificant.

Edit multiple carriers, like electromagnetic waves, are
deployed on a large scae in the extradition of information at
high velocity, DSL [2]. IEEE802.11a [3], IEEE802.11g [4],
|IEEE802.16a [5], due to its ability to efficiently handle the
distortion introduced by frequency selective fading channels
[6],[7]. Multicarrier communications is amost OFDM
schemes. However, the choices of colors of the spectrum of
overlap subcontractors on each other except for the frequency
of their speed to the extent that are scientifically subcarriers
orthogonal to each other and illustrates a block diagram of the
basic OFDM system in Figure 1.

| BPSK Serial A
Random Datn Sonrce| - Ta IFFT - Cwelic
| ; Muodulation Paraliel Prefy
I
T
T AWEGN
- Channel
Bl Error Hale o Bit Errer Rate
Calealatbon | Diisplay
| Parallei | Remote
BPEK | |
- 4 To - FFT 3 q'cl.: b
Demodalation Brvial ‘ Prefs

Figure 1: Fast Fourier Transform (FFT) based OFDM System
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1- Intorduction

OFDM is a many-carrier transport available which is
divided into subcarriers spectrum style for any subcontractor
contains a low percentage of the data flow. Subcarriers have
the proper interval and pass-band filter to meet the rectangular
form. As compared for conventiona parallel data system,
frequency division multiplexing (FDM), which is essential
between sub-carriers, leading to inefficient use of spectrum
Guard band, it uses electromagnetic waves spectrum
interference from orthogona subcarriers which leads to
effective spectrum use [1]. Therefore, it could be regarded as



Improve Performance Of SNR Through
Designing Transceiver OFDM With DWT
Compared With Transceiver OFDM With FFT
Based On SDR Theory Using FPGA
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Abstract

In this work implement the OFDM transceiver that
depends on the specific techniques of software defined radio
(SDR) using MATLAB and Generator system. Theinput data
are modulated using orthogonal sub carriers, for the carrier
frequency 70000 kHz input . After contaminating the signal
with noise , the received signal is re-sampled and converted to
digital to extract the origina information . Fast Fourier
Transform (FFT) and discrete wavelet transform (DWT) has
been OFDM-based system design, simulated and compared
using simulink blocks. The simulation results gave a clear
increase in signal to noise ratio , which confirms the viability
of this technique to eliminate the noise in the channel using
DWT technique compared with the FFT technology. The
results show a significant improvement implemented in the
FPGA in terms of segments and Lookup Tables (LUTYS).
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Fig (3-36): Electronic Spectrum (UV-Visible spectrum) of complex 7 (C7).
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Fig (3-35): Electronic Spectrum (UV-Visible spectrum) of complex 6 (Cs).
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Fig (3-33): Electronic Spectrum (UV-Visible spectrum) of complex 4 (Ca).
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Fig (3-31): Electronic Spectrum (UV-Visible spectrum) of complex 2 (Cz).
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Fig (3-28): Infrared Spectrum of complex 6 (Cg).
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Fig (3-26): Infrared Spectrum of complex 4 (Ca).
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(B3LYP) / basis set (3-21 G), figure [ (3-30) to
(3-36)].
and when we compare the results of both methods with
the previous complexes data. It was found that there was a
close agreement between the theoretical calculation for each
one of the buildinrg complex and electronic spectra.
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Fig (3-23): Infrared Spectrum of complex 1 (C1).
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Fig (3-24): Infrared Spectrum of complex 2 (C;).



Fig(3-21):- Highest Occupied MO of C,
Fig (2-22)- Lowest Unoccupied MO of G,

Electronic spectra measurements for the complexes
were calculated theoretically by:
e Infrared (IR): using the job type optimization and
frequency along with DFT method (B3LYP) /
basis set (3-21 G), figure [ (3-23) to (3- 29)].
e UV-Visble: aso the job type optimization and
Frequency used aong with TD-SCF method

Fig(3-20):- Lowest Unocoupied MO of G
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shown in table (3-4), the energy of LUMO of the building
complexes is lower than the energy of HOMO of DNA base-
pairs and thus it suggests these complexes is very excellent
electron acceptors in their DNA-binding. Moreover, the good
planarity of main-ligand of complex can contribute to
intercalate the DNA-base-pairs. The theoretical studies
indicate that the title complexes may prone to bind with DNA
in apartia intercalative mode. Figures [(3-9) to (3-22)] display
the HOMO and LUMO distribution orbitals.

Table (3-4): The energy of Highest Occupied Molecular Orbitals, Lowest
Unoccupied  Molecular Orbitals, and AE.

Compound | Egnomo Enomo-x Epvmosx

-2.59464 -2.61138 -2.52585

-2.61541 -2.63457 -2.52639

-2.59384 - 2.61050 -2.52402

-2.59311 -2.61003 -2.52815

-2.59420 -2.61115 -2.52638

-2.72983 - 2.74456 -2.51411

-2,57838 -2.58379 -2.52899
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more suitable as anticancer activity compared toward standard
complex (C,), while (Cq4, Cs, C;) islower activity than (C,).
Additionally and according to AEg,, the (C;, Cs, Ce)
represented more stable complexes than C; (standard
complex), while the (C4, GCs, C;) to be more reactive
complexes (less stable).
On the other hand, the complex binds to DNA in an

intercalation (or part intercalation) mode. Many theoretica
studies % have shown the following idea:
O The DNA base pairs are eectron donors and an
intercalated complex is an electron acceptor.
® The energies of (HOMO) and (HOMO-x) [x: small
integer] of DNA base-pairs are rather high, and their
components are predominately distributed on DNA
base-pairs.
©® The energies of (LUMO) and (LUMO+x) of the
intercalated complex are all negative and rather low, and
even quite lower than those of HOMO-x of DNA base-
pairs: and their components are generally distributed on
the main ligand of the complex.

From the above anaysis, we can see that the key factor
affecting DNA-binding affinities of the complex should be the
planarity of main-ligand of complexes, energy and population
of the lowest unoccupied molecular orbital (LUMO, even and
LUMO + x) of the intercalated molecules. Japanese scholar
Kurita 2021 had obtained the energies of molecular frontier
orbitals in DNA base pairs (CG/CG) by the DFT method, the
lowest LUMO energy is (1.14 e.v.), and the energy levels of
HOMO are between [(-2.08 e.v.) - (-1.27 e.v.)]. In our study,
The HOMO and LUMO energy of the title complexes is
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Table (3-3): Mulliken atomic charges of ruthenium (lll) ion and
coordinated atoms of the ligand

Ru I L Ls L ‘ Ls \ L
, 0585814 | 0425199 | 0455093 | 0.529678 | -0.425267 | 0354450 | 0354450
C; 0583453 f.mn*-zzr- 0474800 | -0.481334 | -0.407188 | -0.336308 | -0351740
G 0586781 | 0425302 | 0451503 | 0532356 | 0.425327 | 0352948 | 0352949
C. | 0386125 | 0426377 | -0.455666 | 030701 | -0.426350 | 0354609 | -0.354608
Cs (L589806 | -0.424917 | -0.492083 | -0.492093 | -0.424431 0356130 | 0356125
*Cy 0.724823 | -0.483733 | -0.356479 | -0.483836 | -0.629545 | -0.399797 | -0.399804
*C- | 0554996 | -0.503583 | -0.526323 | -0.531100 | -0.493079 | -0.369851 | -0.355245

* Ly= NH; instead of CL, ** 1., = OH instead of (1

According to the structures of the seven studied
complexes, we have calculated the highest occupied molecule
orbital (HOMO), the lowest unoccupied molecule orbital
(LUMO) energies, Gap energy difference between E pomo and
E Lumo, The obtained results are presented in table (3-4).

It is known that the value of Enowmo IS often associated
with the electron donating ability of inhibitor molecule, higher
values of Epomo IS an indication of the greater ease of
donating electrons to the unoccupied d-orbital of the receptor.
The value of E uwo IS related to the ability of the molecule to
accept electrons, lower values of E, ymo shows the receptor
would accept electrons. Consequently, the value of AEgy,
provides a measure for the stability of the formed complex. An
electronic system with a larger (HOMO-LUMO) gap should
be |ess reactive than one having smaller gap 9,

The obtained results of building complexes in addition
to standard complex are explained that both (C,, Cs, Ce) are



Fig {3-6):- Geometrical Shape of Complex |C;). Fig (3-7):- Geometrical Shape of Complex [Cg).
Fig (3-8):- Geometrical Shape of Complex |Cy).

From Mulliken charge data, we can know that all (Cl)
and (N) atoms of coordinate ligands carry negative charges,
the (C) atoms linking with (N) atoms of hetrocyclic ligands
carry positive charges, and the (C) atoms linking with (H)
atoms carry negative charges. These negative charged (Cl) and
(N) atoms are easy to coordinate with the positive charged
metal ion. The charge of ruthenium (111) decreased from (+3)
to [(0.58 < Ru < 0.73)] which indicates that part of the
electrons have transferred from (Cl) and (N) atoms to (Ru) ion
and the stable ruthenium complex was formed, table (3-3).
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Fig (34):- Geometrical Shape of Complex (C,). Fig (3-5):- Geometrical Shape complex (C,).
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The conformations of the Ruthenium (IIl) derivative
complexes in addition to known drug obtained from DFT
calculation. The optimization process (the global minimum
energy information of the compounds is achieved) was fully
done to estimate the electronic density of atoms in all
compounds, in these oxidation states the ruthenium centre is
predominantly hexacoordinate with essentially octahedral
geometry, by coordinate the central rutheniumion (111) to three
chloride ion and (Cl, NH3 or OH") in the forth attack, while
the hetrocyclic ligand (1H-indazole) occupied the both five
and six coordinate attack, table (3-2)

Table (3-2): Electronic density of ruthenium (lll) ion and coordinated
atom of the ligands. figure [(3-2) to (3-8)].

Complex Ru L, L, Ly Ly Ls L¢
G 426196 | 17.2698 | 17.3137 | 17.3806 | 17.2698 | 6.8155 | 6.8155
O, 42.6282 17.2507 17.3250 | 17.3324 | 17.2507 68230 6.8212
Cy 42.6192 | 17.2699 | 17.309% | 17.3838 | 17.2699 68142 68142
Cy 42.6187 | 17.2711 17.3142 | 17.3817 | 17.2711 68161 6h.8161
Ca 42.6154 | 17.2697 | 17.3445 | 173445 | 17.2691 6.8173 68173
* (e 42,4562 | 17.3229 | 17.2010 | 17.3229 | 68732 | 68730 | 6.8730
s 42.7090 | 17.3433 17.4071 17.4112 R.0195 68367 68219

* Lg= NHj instead of CL, ** L, = Ol instead of Cl
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Table (3-1): Symbol, chemical formula, and names of the calculated
complexes (C1-G).

Symbols Chemical Name
formula

Cy CraH12ClaM,Ru Trans-[tetrachlore bis(1H-indazole) ruthenate (I11).

G CoaHiCLMOLRU Trans-[tetrachloro bis(5-nitro-14-indazole) ruthenate
().

G CiyHiaClaMO,Ru | Trans-[tetrachloro bis(1H-indazol-5-0l) ruthenate (Il).

G CogHusCleNLRu Trans-[tetrachloro bis({5-methyl-1H4-indazole) ruthenate
().

G CiaHapCliMsRu Trans-[tetrachloro bis(5-ethyl-1H-indazole) ruthenate
(1.

G CiaHuaClyMNgRu Trans-[trichloroamino bis{1M-indazole) ruthenate (1Il).
C CiaHysClaM,ORU Trans-[trichlorchydroxy bis{1H-indazole) ruthenate (Ill).
“‘"—nﬂ H ":/

o | e e Cli, | !
-:-"'T'.‘c- a* | ™ a*™ | ™
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to characterize the chemical reactivity, optical properties, and
biological activity of complexes.

3. Result and discussion:

Ruthenium complexes have been evaluated for clinical
applications, particularly in the treatment of cancer, due in
part, to Ru(ll) and Ru(lll) complexes having similar ligand
exchange kinetics to those of Pt (1) complexes. Ligand
exchange is an important determinant of biological activity, as
very few metal drugs reach the biological target without being
modified. Most undergo interactions with macromolecules,
such as proteins, or smal S-donor compounds and/or water.
Some interactions are essentia for inducing the desired
therapeutic properties of the complexes. As the rate of ligand
exchange is dependent on the concentration of the exchanging
ligands in the surrounding solution, diseases that alter these
concentrations in cells or in the surrounding tissues can have
an effect on the activity of the drug.

There are three main properties that make ruthenium
compounds well suited to medicinal application [

e rateof ligand exchange.

e therange of accessible oxidation states, and

e the ability of ruthenium to mimic iron in binding
to certain biological molecules.

In the present work, six ruthenium (I11) derivative
complexes modeling were performed using Gaussian 03
program package for calculations. the caculations have been
carried out at (DFT/B3LYP) method with 3-21G basis set.
These complexes deferent about known drugs (Ci: KP1019,
NKP-1339) by ligand exchange (OH" ion, or NH; ion instead
of ClI~ ion) or group substituent instead of hydrogen atom on
the (1H-indazole) ligand, table (3-1) figure (3-1).



“T - s PP TSIV (I Haalotl ol b Ades Ama

Aim of thiswork:

In the present work we are studying the effectiveness of
chemical groups substitution or ligand exchange on the central
atom [ruthenium (I11)] of known anticancer drugs (KP1019,
NKP-1339). Different measurements will be used such as
optimization, Molecular orbital energy measurement, complex
stability, and frequency spectroscopy which are important
tools for the diagnosis of inorganic complexes due to their
simplicity and availability.

2. Calculation M ethod

The molecular modeling of six derivative complexes in
addition to standard complex were performed using Gaussian
03 (2003) program package for calculations. In the present
work, the calculations have been carried out at (DFT/B3LY P)
method with 3-21G (d, p) basis set. Electron correlations were
included using Becke3-Lee-Y ang-Parr (B3LY P) procedure [*%,
This contains Becke’s gradient exchange corrections, Lee,
Yang and Parr correlation functional and/or Vosko, Wilk and
Nusair correlation functional 9,

these study included calculated many physical and
chemical properties of building complexes which represent an
anticancer drug. The Calculating of balance geometrical shape
(Optimization) of molecules and the Electronic Density of the
atoms in molecules (ligands and complexes), especialy of
metal ion and coordinated atoms of ligands, in addition
Highest occupied molecular orbital (HOMO) and lowest
unoccupied molecular orbital (LUMO) are the most important
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chemical “hardness” and electronegativities, meaning that
ruthenium can bind to a range of biomolecules, not just DNA.
One hypothesis as to why ruthenium compounds are less toxic
in genera than platinum drugs is “Activation by Reduction”.
This theory is based on the observation that ruthenium (I11)
complexes are more inert than ruthenium (I1), which can
partially be attributed to its higher effective nuclear charge.
Also, cancerous cells tend to have a more chemically reducing
environment than healthy cells, owing to their lower
concentration of molecular oxygen (due to their higher
metabolic rate and remoteness from the blood supply). These
two factors taken in parale mean that compounds of
ruthenium can be administered in the (relatively inert) IlI
oxidation state, causing minimal damage to healthy cells, but
being reduced to the (active) Il oxidation state in cancer
cellgta,

Recently, a series of structures of ruthenium complexes
have been studied, which have demonstrated promising
cytotoxic activity and agood activity in the inhibition of tumor
cell proliferation 34, In this paper, we describe the building,
characterization and designing crystal structure of a nove
ruthenium complex, trans-[tetrachloro bis (1H-indazole)
ruthenate (l11)] and it’s derivative . Additionally, based on
crystal data, density functional theory (DFT) studies of thetitle
complexes were performed using the Gaussian 03 program
suite. The Mulliken charges distribution, complex activity,
stability, and frontier molecular orbital energies of the
complexes were discussed.
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activity, especially against metastatic cancers [*%. Ruthenium’s

properties are well suited towards pharmacological
applications. Also, the energy barriers to inter conversion
between these oxidation states is relatively low,

allowing for ready oxidation state changes when inside the
cell.

Furthermore, ruthenium tends to form octahedral
complexes, which gives the chemist two more ligands to
exploit compared with platinum (I1) complexes, which adopt a
square planar geometry. Ruthenium can also form strong
chemical bonds with a range of different elements of varying
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subtly modified normal human cells. One of the main methods
of modern cancer treatment is drug therapy. The drugs used to
combat cancer belong to one of two broad categories. The first
Is cytotoxic (cell killing) drugs and the second is cytostatic
(cell stabilizing drugs). Both categories lead to a reduction in
the size of the tumor because cancer cells have such a high
mortality rate that ssmply preventing them from dividing will
lead to areduction in the population [©),

The global research efforts in this field are focused both
on the development of new potent antineoplastic agents and on
the discovery of novel biological targets. The platinum metal
containing cisplatin is today among the most widely used
cytotoxic drug for cancer treatment in the clinics. Medicinal
applications of metals can be traced back almost 5000 years [,

Over the years, research on innovative anticancer
metallodrugs has produced several  ruthenium-based
compounds as aternatives to Pt compounds. The Ru (I1)
complex trans-[tetrachloro (DM SO) (imidazole) ruthenate(l1)]
(NAMI-A), Figure (1-1), was demonstrated to have high
selectivity for solid tumor metastases and low toxicity at
pharmacologically active doses [8. This is the first ruthenium
complex to enter clinical trials. A related Ru(lll) compound,
indazolium trans-[tetrachloro bis (1H-indazole) ruthenate (111)]
(KP1019) and its sodium salt analogue NKP-1339, figure (1-
1). also entered clinical trias after they were found to exhibit
cytotoxic activity in vitro in cisplatin-resistant human colon
carcinoma cell lines and in vivo in various tumor types ¥, Due
to its higher water solubility, NKP-1339 has now been selected
as alead candidate for further clinical development.
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1. introduction

Transition metal complexes of coordination sphere are
cationic, neutral or anionic species in which a transition metal
is coordinated by ligands Y. Research has shown significant
progress in utilization of transition metal ions and their
complexes as drugs to treat several human diseases. Transition
metals exhibit different oxidation states and can interact with a
number of negatively charged molecules. This activity of
transition metals has started the development of metal based
drugs with promising pharmacological application and may
offer unique therapeutic opportunities (3.

The advances in inorganic chemistry provide better
opportunities to use metal complexes as therapeutic agents.
The mode of action of metal complexes on living organism is
differing from non metals. These complexes show a great
diversity in action B, Medicina inorganic chemistry can
exploit the unique properties of metal ions for the design of
new drugs. This has, for instance, led to the clinical application
of chemotherapeutic agents for cancer treatment, such as cis-
platin [4. The use of transition metal complexes as therapeutic
compounds has become more and more pronounced. These
complexes offer a great diversity in their action; they do not
only have anti-cancer properties but have also been used as
anti-inflammatory,  anti-infective and anti  diabetic
compounds’®.

Cancer is one of the most widespread and feared
diseases in the world today feared largely because it is known
to be difficult to cure. The main reason for this difficulty is
that cancer results from the uncontrolled multiplication of
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The effect of ligand exchange and group
substituent on Anticancer Ruthenium (I111)
Complexes (KP1019, NKP-1339) biological
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Abstract

Transition metals have an important place within
medicinal biochemistry because they exhibit different
oxidation states and can interact with a number of negatively
charged molecules. This activity of transition metals has
started the development of metal based drugs with promising
pharmacological application and may offer unique therapeutic
opportunities. In the present work, six ruthenium (l11)
derivative complexes as anticancer Ruthenium Complexes
(KP1019, NKP-1339) in addition to known drug (standard)
were modeling and performed using Gaussian 03 program
package for calculations.

The obtained results of building complexes are
explained that both (C,, Cs, Cs) are more suitable as anticancer
activity compared toward standard complex (C,), while (C,,
Cs, C7) islower activity than (C;). Additionally and according
to AEg,, the (Cy, Cs, Cs) represented more stable complexes
than C; (standard complex), while the (C4, Cs, C7) to be more
reactive complexes (less stable).

On the other hand the energy of LUMO of the building
complexes is lower than the energy of HOMO of DNA base-
pairs and thus it suggests these complexes is very excellent
electron acceptors in their DNA-binding.
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