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Abstract:

+ A series of 1,24-triazole derivatives were synthesized by
cyclization reaction, the benzoic acid hydrazide (1) was
synthesized by reaction of methyl benzoate with hydrazine hydrate
then compound (1) was reacted with CS; in solution of akali
ethanol to give potassium dithiocarbazinate salt (2) , the basic
nucleus 4-amino-5-phenyl-1-4H-1,2 4-triazole -3-thiol (3) was
prepared by cyclization of potassum sat (2) with hydrazine
hydrate using water as solvent under reflux condition . compound
(3) was subjected to addition reaction with different aromatic
aldehydes to synthesize Schiff bases (4a,b) which were cyclized by
treating with thioglycolic acid to prepare compounds
(5a,b).compounds (6) and (7) obtained by cyclization reaction of
compound (3) with urea and thiourea .

+ Also in this research, 1,3/4- thiadiazole derivatives were
synthesized by cyclization of thiosemicarbazied with substituted
carboxylic acid and sulphuric acid, to yield 2-amino-5-R-1,3,4-
thiadiazole (8). Schiff bases formation (9a,b) were by reflux of
aromatic adehyde with 2-amino-5-R-1,3,4-thiadiazole (8) in the
presence of absolute ethanol. Compounds (10a,b) were prepared
by cyclization reaction of compounds (9a,b) with thioglycolic acid.

+ The Synthesized compound were confirmed by their melting
point ,FTIR ,U.V-visible "HNMR spectra and evaluated for their
antioxidant activity by using stable free radical 1,1-diphenyl-2-
picryl-hydrazyl DPPH. Of all tested compounds. compound (5b)
was the most active in all concentrations compared to standard
Ascorbic acid with an 1Csyvalue 5.84 uyg/ml .
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+ In this study, the cytotoxic effects for compounds
(5a),(5b),(6),(7),(10a),(10b) were studied in one cultured cellular
models (MCF7 cell line) breast cancer (at different concentration)
compared to doxorubicin as positive control by cell viability assay
(MMT assay), compound (5b) showed the highest cytotoxicity
effect with an 1C5, value =56.98ug/ml .

+ Also, we examine the cytotoxic effects of gold 111 complex (AuL )
of bi-dentate ligand (5a) in one cultured cellular models (MCF7
cel line) by High Content Screening and analysis (HCS). The
inhibitory effect of AuL, on breast cancer cell growth was due to
Induction of apoptosis as evidenced by Annexin V staining and cell
shrinkage. We found that AulL,-mediated lead to disruption of
mitochondrial membrane potential (MMP), cell membrane
permeability, and release of cytochrome ¢ from the mitochondria
into the cytosol. suggesting (AuL ) as a potential MCF7 inhibitor.
Thus, we suggest that (AuL ;) may have therapeutic value in breast
cancer treatment worthy of further development.

_ Hsc\ N/CH3 I

R
AL Ve

Bis(2-(4-Dimethylamino-phenyl)-3-(3-mer capto-5-phenyl-[ 1,2 4]triazol-4-yl)-
thiazolidin-4-one)gold(l11) chloride. monohydrate
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1.1. Cancer

Cancer is the second leading cause of death inwhbdd after
cardiovascular diseases. Today, millions of capsmple extend their
life due to early identification and treatméht

Most of cells are specialized, they have a spetwiim and function that
suits them to the role they play in the body .ndroells are growing
under controlled mechanisms ,contact inhibitiare organized layer and
differentiated cells, The basic different betweancer cells and normal
cells are uncontrolled cell proliferation ,decrehsellular differentiation
,ability to invade surrounding tissue, and abitibyestablish new growth
at ectopic site&.

Normal cells can enter the cell cycle for aboutiftes and then they die
, While cancer cell can enter the cycle repeatettilg, nuclei of cancer
cells are enlarged and there may be an abnormalbeunof
chromosomes. in the body , cancer cell dividestmfan abnormal mass
of cell called a ( tumor ) which invades and degnoeighboring tissue .
there is two type of tumor ,benign tumor is disonigad usually
encapsulated mass but dose not invades adjacsué tisecond type is
malignant tumor which consist of an abnormal unci®d proliferation
of cells with partial or often complete lack of argzation ,malignant
tumors invade surrounding tissues and often inldter stages of the
diseasé’.

Cancer is a complex genetic disease that is caysadarily by
environmental factors. The cancer-causing ageracifmgens) can be
present in food and water, in the air, and in cleatsiand sunlight that

people are exposed th
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Any chemical that cause a change in the DNA sequesiccalled a
mutagen, mutagens are also carcinogens (cancangauabkemicals),
most cancers result from mutation in a single nbiced , mutation also
can arise from mistakes made by DNA polymerase nguibNA
replication®.

Bishop et. al® previously reported that cancer occur in differiamns
in different tissues and organs and often devatogifferent forms even
in a single tissue , the first stage in the devalept of cancer is the
transformation of normal cell to cell that diffetetes abnormally |,
through cell division population of cancer cells &mrmed .

The second stage is the metastasize of cancertadhg other organs of
body , making difficult to deal with one cell bedim grow elsewhere in
the body".

Kundson et. al® studied cellular growth and division are controltey
biochemical pathways using signals from inside amtkide the cell,
disrupted control can be caused by genetic aleratiof growth
controlling genes , viral infection ,increased stiation by growth factors
, Or a combination of these factors .

1.1.1.Cell Division cycle

Cell division occurs by an elaborate series of &erwhereby
chromosomes and other components are duplicatedveamdly distributed
into two daughter cells. It is a highly ordered atightly regulated
process that causes an irreversible and unidiregdtichange in cell state.
Under appropriate environmental conditions, unidatl organisms like
yeast exist perpetually in the cell cycle, condyagtowing and dividing.
Although the same occurs with some cancer cellsstnuells in
multicellular organisms are not cycling. A sign#d fraction of these
cells, including those that have already differatetll, are no longer

(generally) capable of proliferation .
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cells could be divided into four main stages. Ssgh#he period of DNA

synthesis, is separated from mitosis by an intes¥akveral hours, called
G,. Similarly, the period between the end of mit@sisl the beginning of
S was called &. The eukaryotic cell cycle can be divided intcotw
fundamental stages: Interphase, comprising Gap 1),88nthesis (S)

phase and Gap 2 (G2), and M phase, composed ohtajor events,

nuclear division (Mitosis) and cytoplasmic evems. shown in scheme
(1-1) 1.

TN
G2 \/ &1

Events: Times:
- Growth G1 12h \
- Replicate DNA S 6h \/
- Segregale chromosomes G2 6h
- Divide M 30 min

Scheme (1-1): Organization of the cell cycle.

1.1.2. Apoptosis

Apoptosis is a term coined by Kerr \Wyllie and f@arin 1972,
characterized by an ordered series of physicalbamchemical reactions
that are controlled by variety of genes such asdsiBcl-21"!,
Remarkably cellular dehydration is an early evemt &poptosis
resulting in cytoplasmic condensation and change=il shape and size
.which is followed by condensation of nuclear chatim Nuclear
fragmentation then occurs and DNA droplets of d#f¢ sizes evenly
distributed throughout the cytoplasm are formed.

The nuclear fragments and other intracellular camepés,like
mitochondria ,are then packed and enveloped bygé¢llemembrane and
these resultants called (apoptotic bodies) are Bload the apoptotic cell

(Figure 1-1),apoptotic cells are phagocytized bymphage&™.
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mitochondrial morphology Intact membranes
preserved

+

@
fuclear changes apontotic bodies
formal condensation (ol biebbing) fragmentation secondary necrosl

Figure (1-1).cellular change during apoptosfs™

1.1.3.Molecular mechanism of apoptosis

o Death —receptor pathway and mitochondrial pathway

There are two major cell-intrinsic pathways for uothg apoptosis ,one
that begins with the ligation of cell surface dea#iteptors (death —
receptor pathway ) and another involves the mitadnal release of
cytochrome C (mitochondrial pathway).the death{péme pathway is
triggered by members of death receptor subfamilgl{sas CD95Y2.
Binding of CD95 induces receptor clustering formatiof a death
inducing signaling complex .this complex recruitéa he adaptor
molecule FADD (Rs-a&sociated _eath _@main protein), multiple
procaspase-8 molecules and results in caspaseévatext.

Another pathway , the mitochondrial pathway isgaged extensively in
response to extracellular cues and internal insult¥hese diverse
response pathways converge on mitochondria ,oftemough the
activation of a pro-apoptotic member of the Bchinily such as Bax and
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Bid .Pro- and anti-apoptotic Bcl-2 family membersanat the surface of
mitochondria ,where they compete to regulate cytmdle C exit by a
mechanism that is still debated .if the pro-apaoptoamp wins an array
of molecules is released from the mitochondrial partment. among the
released molecules ,cytochrome C , which associaiis Apaf-1 and
then procaspase-9 to form the apoptosome whichuin activate
apoptosis™.

e Important regulated proteins
Caspase. Apoptosis is a regulated physiologicatga® leading to cell
death (figure 1-2) Caspases , a family ygteine_aid proteases are the
central regulators of apoptosis. Initiator caspgseduding 8,9,10 and
12) are closely coupled to pro-apoptotic signalsceoactivated ,these
caspases cleave and activate downstream effentuding 3 ,6 and 7) ,
which cleave cytoskeletal and nuclear proteinsoaytome C released
from mitochondria is coupled to the activation aspases-9 ,a key
initiator ™.
Bcl-2 family. Apart from caspases ,members of Bw-2 family of
proteins are important regulators of programmed dehth pathways
with individual members that can suppress (e.g-BdBcl,) . Bclx.
exists as a 26 KDa integral membrane protein hlisks apoptosis and
thereby may contribute to tumor genesis by proleggcell survival
rather than by accelerating the rate of cell peoéifion .down-regulation
of Bcl-2 may be an important step during the ingurctof apoptosis .
Similar to Bcl-2, overexpression of Bgl- which can be induced by

various condition and agents also inhibits apopt53i
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EXTERNAL DEATH

SIGNALS
\ 4
INTERNAL DEATH
SIGNALS Cell surface death
L receptors
Death
Mitochondrial rec‘:aptor

pathway pathway

Cytochrome ¢

Apaf-1 Bel-2, Bel-x,

(inhibition)
\ Caspase 8

Caspase 9 Caspase 3

Apoptosis

Figure (1-2) schematic diagram of two apoptotic pdiways of caspase activation .

1.1.4. Tumor cell line

The first human cell line was established in a iBadte laboratory over
50 years ago by George Gey . This cell line wasLaHe named after
Henrietta Lacks, the lady from whom the cell linasnderived, who had
cervical carcinoma. Gey’s vision paved the way dell culture as we

know it today, allowing its widespread developmertb an important

experimental tool in cancer research. One of thpmi@enefits of using

cultured cell lines in cancer research is that th#gr an infinite supply

of a relatively homogeneous cell population thatcapable of self-

replication in standard cell culture meditifh

A number of Factors Influencing Drug Responsefumor Cell Lines ,

such as solubility, chemical or metabolic stahilpyotein binding, and
cellular uptake, can limit drug-induced inhibitiasf cell growth, an

understanding of the relationship between suclofa@nd drug structure

facilitates the prediction of activity of new angies in a serids’..



7 Chapter onef 2074

1.1.4.1.breast cancer

Breast cancer is one of the most common and semeaigynancies
worldwide. Despite intensive cancer control efforis remains the
second-leading cause of cancer death among wofhen

MCF-7 is the acronym of Michigan Cancer Foundatiénreferring to
the institute in Detroit where the cell line wagabdished in 1973 by
Herbert Soule and co-workéet$.

MCF7 is a type of cancer originating from breassuie, most commonly
from the inner lining of milk ducts or the lobul#sat supply the ducts
with milk. Cancers originating from ducts are knowas ductal
carcinomas, while those originating from lobules &nown as lobular
carcinomas. Breast cancer occurs in humans and wihemmals. While
the overwhelming majority of human cases occur am&n, male breast
cancer can also occt?.

MCF-7 cells are useful for in vitro breast candeidges because the cell
line has retained several ideal characteristiciqodar to the mammary
epithelium. These include the ability for MCF-7Isdb process estrogen,
In the form of estradiol, via estrogen receptorthm cell cytoplasm. This
makes the MCF-7 cell line an estrogen receptor (Ed3jtive control cell

line 4,
1.2. Chemotherapy

Chemotherapy may be defined as the use of cheragahts in the
treatment of diseases. Chemicals, that employedrefierred to be
chemotherapeutic agents, the most essential featfre good
chemotherapeutic agents must show a high degreesetéctive
toxicity towards a microorganism, so that, it came Igiven in
sufficient doses to inhibit or kill the microorgam throughout the

body without harming the body cells.
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The resistance of tumor cells to chemotherapeugens is a
major problem in the clinical treatment of canceg a wide array
of selective and potent compounds is needed tohmtite growing
problems associated with can@ér
Anticancer agents are classified into several brgemlps, which are
usually defined according to their different medkars of action Scheme
(1-2).
Most chemotherapeutic agents have the capacitydiace, either directly
or indirectly, potential lethal damages to tumdfsd&”
These agents are classified into:-

(1) Alkylating agents and related compounds such aspl&tin,

chlorambucil.

(2) Antimetabolites such as: methotrexate and nucleosid

analogues.

(3) Anti-tumor antibiotics ((purine & pyrimidine basehwh are
blind block of DNA, so, they prevent there substaraf
bowing in corporation DNA during sphere (of cell tgo
stopping normal development and dividing.

(4) Topoisomerase inhibitors.

(5) Mitotic inhibitors.

(6) Corticosteroids.

(7) Miscellaneous chemotherapy drugs.

(8) Other types of cancer drugs.
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Mercaptopurine
Purine Thioguanine
synthesis <"\ Inhibit purine

Pyrimidine

synthesis ring synthesis
Inhibit nucleotide
\ J
Ribonucleotides
Hydroxyurea inhibit /~ ™

ribonucleotide Mercaptopurine

reductase Thioguanine
Inhibit purine

- . i ring synthesis

uorouraci ; Inhibit nucleotide
NN NNNY

[ inhibits dTMP }W» nucleotides \_ )

[ )

Cytosine arabinosid
Daunorubicin
Doxorubicin Nitrogen mustards
Blwomycins cis_platin

Etoposide Modify DNA
Teniposide
Damage DNA and

Actinomycin D
Inhibits RNA synthes

Asparaginase
Deaminates asparagi

and inhibits protein
svnthesi

Protein

/N

Microtubules  Enzymes, factors, etc.

Scheme (1-2): Sites of action of selected drugs dsa the treatment of cancel*?
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1.3.Cell viability assays cytotoxicity)!*”’

Cell viability and cytotoxicity assays are used doug screening ar
cytotoxicity tests of chemicals. fure (1-3 indicates various reager
used for cell viability detection. They are basedvarious cell function
such as enzyme activity, cell membrane permeability] eelherence
ATP production, Ceenzyme production and nucleotide uptake acti
Many have established methods such as colony fammatethod, cryste
violet method, tritium labeled thymidine uptake hod, MTT and WS1

methods which are used for counting the numberefdells

Calcein-AM
{non-fluorescent compound)

O [*H]Thymidine
'
- esterase . [
~ viable cell (@]

~ O ®
WST-8 ST DNA Polymerase \

(colorless substrate)

OUNADL NADEH - . nucleus
@ {Dehydrogenase mifochondria

® MTT formazan dyes
WST-8 formazan dye - | (crystals)

- /‘\1
— > D)
S OOO0Y

— =

s
Luciferase, O,
(bicluminescence)

Figure (1-)BReagents and methds for cell viability detection'®®.
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1.3.1. MTT cell proliferation assay

Enzyme-based methods using MTT rely on a ail coloring
reagent and dehydrogenase in a viable cell to matercell viability with
a colorimetric method. This method is far supetiorthe previously
mentioned methods because it is easy-to-use, dads, a high
reproducibility, and is widely used in both celbkility and cytotoxicity
tests. Therefore, this method is suitable for thoke are just beginning
such experiments. Among the enzyme-based assaydii (3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium broda, a yellow
tetrazole)is reduced to a purple formazan by NADHgure (1-4).
Reduction occurs outside the cell via plasma mengedectron transport
[26].

However, MTT formazan is insoluble in water, aridfdrms purple
needle shaped crystals in the cells. Thereforer gnpomeasuring the
absorbance, an organic solvent is required to #aebthe crystals.
Additionally, the cytotoxicity of MTT formazan mageit difficult to

remove cell culture media from the plate wells tluéoating cells with

MTT formazan needles, giving significant well-toierror.

Cellular Reductase

(27 AE)-5-(4,5-dimethylthiazol-2-yl1)-1,3-
diphenylformazan

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
2H -tetrazol-3-ium bromide

Figure (1-4) Reduction of MTT reagent
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A soluble solution (usually either dimethyl sulidg, an acidified
ethanol solution, or a solution of the detergerdiwm dodecyl sulfate
(SDS) in diluted hydrochloric acid) is added tosdise the insoluble
purple formazan product into a colored solutione Hibsorbance of this
colored solution can be quantified by measuring aertain wavelength
(usually between 500 and 600 nm) by a spectrophetern The
absorption maximum is dependent on the solvent @yepl®’.
Absorbance detection has been available in micitepkeaders for more
than 3 decades, and is used for assays such as &43dy for cell
viability. A light source illuminates the sample using a dpeci
wavelength (selected by an optical filter, or a oehromator), and a
light detector located on the other side of thel wedasures how much of
the initial (100%) light is transmitted through teample, the amount of
transmitted light will typically be related to thedncentration of the
molecule of interest®!

1.4. High content screening (HCS)

High content screening (HCS) was created in 189@®ffer a new
platform that could be used to permit relativelyghthroughput
screening of cells, in which each cell in an amauld be analyzed at a
subcellular resolution using multicolored, fluoresce-based reagents for
both specificity and sensitivit§?".

High-throughput and high-content analysis of c@tucells or even small
organisms are of imminent importance in drug discgyvtoxicology and
in individualized medicine. In medicine, the iddécation of tailored
patient-specific therapy is important in cancerroalic inflammation,
infection and other diseases .Substances thatcegered are traditional
drugs like antibiotics or cytostatic but also nema molecule drug
classes bioactive peptides, or RNA Frequentlylyamais done after
treatment of the cells by end-point measurementlwdnges in the cell’s
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function and morphology. Flow cytometry is, by matuhe high-content
technology as it measures a multitude of markeraulsaneously.
Nevertheless, imaging and image cytometry are arandor high

content-screening in many drug companies and iniamed because
imaging needs lower amounts of biological maternmlwell suited for
high throughput and yields more information on¢k&8's morphologyas

shown in Figure (1-5§”.
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Angiogenesis Cell membrane and nuclear stain

Hel a cells stained with anti-Tublin

Figure (1-5)some highquality images ofmorphological parameters in cellular
systems.
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High Content 8reening was developed with the perspective of -
history of the development of the automated DNA useger that
revolutionized the field of genomics. Furthermdr&;S was based on
history of important developments in modern cytglc

HCS integrates the instrumentation, applicationtveafe, reagent:
sample preparation, and bioinformatics required to raf flow from
producing data, generating information, and ultehatcreating nev
cellular knowledge. The HCS platform is beginninghave an importa
Impact on early drug discovery, basic researchystesns cell biology
and is expected to play ae in personalized medicifi&'.

High Content Screening (HCS) technology offers gomapportunity t
improve the drug discovery and development pro,HCS enables th
evaluation of multiple biochemical and morphologigarameters i
cellular systems and enables characterization of #ubcellula
distribution of fluorescent signals with labelecigents. By combinin
the automated imaging of cells imicro titer plates with validate
detection reagents and powerful image analysigi#ihgas, scientists ca
now acquire deeper knowledge of multiple morphalagor biochemice
pathways at the sin¢-cell level, usually in a single assay, at an e

stagein the development of new dru®*?.

AveavSean VT

Figure (1-6) Array Scan (Thermo Fisher Scientific).
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HCS platforms such as the IN Cell Analyzer (GE Ideadre), Array Scan
(Thermo Fisher Scientific)(Figure 1-6), or Opera&rén Elmer), can be
used to deliver detailed profiles of cellular sysieresponses .Successful
HCS assays rely on high quality reagents . With tdoenmercial
availability of thousands of immune reagents andriéscent probes,
large numbers of fixed-endpoint HCS assays areilgessHowever,
incompatibility of reagents when integrated intsirggle assay can lead to

a significant drop-off in assay performarite

1.5. Antioxidants

The ability to utilize oxygen has provided humanihwihe benefit of
metabolizing fats, proteins, and carbohydratesefoergy; however, it
does not come without cost. Oxygen is a highly treacatom that is
capable of becoming part of potentially damagindemuales commonly
called “free radicals.” Free radicals are capalblattacking the healthy
cells of the body, causing them to lose their $tmecand function.

Cell damage caused by free radicals appears tonfiga contributor to
aging and to degenerative diseases of aging suchcaxer,
cardiovascular disease, cataracts, immune systechinele and brain
dysfunction Overall, free radicals have been ingtéd in the
pathogenesis of at least 50 dised¥es

Fortunately, free radical formation is controlledturally by various
beneficial compounds known as antioxidants. It lewthe availability
of antioxidants is limited that this damage candmee cumulative and
debilitating. Free radicals are electrically chargeolecules, i.e., they
have an unpaired electron, which causes them toméeand capture
electrons from other substances in order to nemgrathemselves.

Although the initial attack causes the free radtcabecome neutralized,
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another free radical is formed in the process, ingus chain reaction to
occur. And until subsequent free radicals are @destetd, thousands of
free radical reactions can occur within secondghef initial reaction.
Antioxidants are capable of stabilizing, or deaatiivg, free radicals
before they attack cells. Antioxidants are absojuteritical for

maintaining optimal cellular and systemic healtt arell-being®' .

1.5.1. Oxidative stress and Reactive Oxygen Species

Oxidative stress reflects an imbalance betweesyaEmic manifestation
of reactive oxygen species and a biological systeability to readily
detoxify the reactive intermediates or to repa@ tsulting damage.
Oxidative process that is regularly going on il eéssential for life and
death of a cell. All aerobic organisms are susbéptio oxidative stress
simply because semi-reduced oxygen species, sopiele and hydrogen
peroxide, are produced by mitochondria during piraton . The exact
amount of ROS produced is considered to be aboutoR%mne total
oxygen consumed during respiration, but it may vdgpending on
several parametet§..
Reactive oxygen species (ROS) is a term which epasses all highly
reactive, oxygen-containing molecules, includingefradicals. Types of
ROS include the hydroxyl radical, the superoxidemamadical, hydrogen
peroxide, singlet oxygen, nitric oxide radical, bgplorite radical, and
various lipid peroxides. All are capable of reagtmith membrane lipids,
nucleic acids, proteins and enzymes, and otherl snaécules, resulting
in cellular damag&”.
ROS are generated by a number of pathways as simsgheme (1-3),
Most of the oxidants produced by cells occur as:

» A consequence of normal aerobic metabolism: apprataly 90%

of the oxygen utilized by the cell is consumed g initochondrial

electron transport system.



» Oxidative burst from phagocytes (white blood cedls)part of the

mechanism by which bacteria and viruses are kited|, by which

8
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foreign proteins (antigens) are denatured.

» Xenobiotic metabolism, i.e., detoxification of toxsubstances.
Consequently, things like vigorous exercise, whatcelerates
cellular metabolism; chronic inflammation, infect®y and other
illnesses; exposure to allergens and the preseh¢keaky gut”
syndrome; and exposure to drugs or toxins suclgasette smoke,

pollution, pesticides, and insecticides may all tobate to an

increase in the body’s oxidant I048.

Ischemic addosis and tissue damage

Mitochondria
Peroxisomes
oxidases
P-450
Neutrophil

Scheme (1-3). An overall picture of the metabolismaf ROS and the mechanism

l

—p| O +H0y EXCwr JOH

l

Lipid Lipid peroxidation
Protein ——Site spedific
Oxidative damage

DNA —» Modification of
base, sugar and
fragmentation

Antioxidants & Scavengers
Enzymes Small compounds
50D a-tocopherol
GSH- Ascorbate

GPx

CAT [-carotene

:

Oxidative damaged cell constituents

Y

Pathological condition

of oxidative tissue damage leading to pathologicabnditions %! .
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1.5.2. Free radical 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) Assay.

A rapid, simple and inexpensive method to measntiexadant capacity
of food involves the use of the free radical 2,2ipH2nyl-1-
picrylhydrazyl (DPPH). DPPH is widely used to tdake ability of
compounds to act as free radical scavengers ooggdrdonors ,and to
evaluate antioxidant activity of foods. It has alsen used to quantify
antioxidants in complex biological systems in récgsars. The DPPH
method can be used for solid or liquid samplesiambt specific to any
particular antioxidant component, but applies te dverall antioxidant
capacity of the sampl&”.
The molecule of 2,2-Diphenyl-1-picrylhydrazyl is athcterized as a
stable free radical by virtue of the delocalizatwinthe spare electron
over the molecule as a whole, so that the moleadtesot dimers, as
would be the case with most other free radicale délocalization also
gives rise to the deep violet color, characterizg@n absorption band in
ethanol solution centered at about 517 nm.
When a solution of DPPH is mixed with that of a #abce that can
donate a hydrogen atom, then this gives rise todtaced formZ) with
the loss of this violet color (although there wolld expected to be a
residual pale yellow color from the picryl groupillstpresent).
Representing the DPPH radical byahd the donor molecule by AH, the
primary reaction is:

'"ZFAH=ZH + A (1)

Where ZH is the reduced form and & free radical produced in this

first step.
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This latter radical will then undergo further reans which control the
overall stoichiometry, that is, the number of males of DPPH reduced
(decolorized) by one molecule of the reactant.

The reaction (1) is therefore intended to provitle tink with the

reactions taking place in an oxidizing system, sashhe autoxidation of
a lipid or other unsaturated substance; the DPPHecute Z is thus

intended to represent the free radicals formedh@a $ystem whose

activity is to be suppressed by the substancé*AH

@gi_g ef

1: Diphenylpicrylhydrazyl (free radical) 2: Diphenylpicrylhydrazine (nonradical)

1.6. Heterocyclic compounds

A heterocyclic compound is one which contains g mmade up of more
than one kind of atom, when the ring of cyclic caupd is made up only
of carbon atoms such compounds are called homaccydmpounds If

at least one ring atom is a carbon atom, then thiecule is an organic
heterocyclic compound. In this case, all the ringnmes which are not
carbon are called heteroatoms. Nitrogen, oxygen aotur are

considered the most hetero atoms known. Many hetelio compounds
are of great biological importance, and several @&resignificance in

environmental engineering and sciel{¢&’.,
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In principle, all elements excethe alkali metals can act as ring het
atoms. Along with the type of ring atoms, theiatatumber is importar
since this determines the ring size. The smallessiple ring is thre-
membered The most important rings are the - and six membere

heterocyclid*¥ .

[y 1

pvrazole pyridine

Organic compounds containing five membered hetetic ring like;
triazole, thiadiazoland thiazolidinon have occupied unique place in-
field of medicinal chemistry due to their dive biological activities suc
as antifungaf*, antimicrobial™®, antiflammatory®*”, cytotoxicity “*®!

antioxidant*® antihistaminic®®, antituberculoP" , anticonvulsan®?.
1.6.1. Triazole

Triazole are fivemembere heterocyclic compoundontaining thres
nitrogen and two carbon ator There are twotype of triazol, and each
has one pyrrole-likenitrogen and two pyridir-like nitrogen

The name triazole was first given to the carbomogin ring syster
C,N3H;3 by Bladinwho described its derivatives in early 1885, altito
the structures reported slightly incori 3.

Both triazolehave the possibility of tautomerism (in 1, -triazole the

tautomer's aredentical)®®”.

H1 H 1
W e . Py
AW
4 3

(1) 2
1, 2, 3-triazale 1, 2. 4-triarole
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The stability of 1,2,4-triazole nucleus is an irdrgr property of its
aromatic nature. An aromatic sextet is formed bntitoution of onen
electron from each atom joined by double bonds thedremaining two
electrons from a nitrogen atom. Such a systematsilsted by resonance
and though the triazole nucleus may be represditedutomeric forms,
The different isomers are characterized by thetiposiof the nascent
hydrogen. Thus 1,2,4-triazoles are exist in twonki.e. H and 4 4.

[H /Q\N - q /N\NH ZH_/\\N -— ZN_/\\N

1,2,3-Triazole 1,2,4-Triazole

In this work 1,2,4triazol ligand has been preparet, 2, 4-Triazoles
exhibit two tautomeric forms namely H4-1,2,4-triazoles and [HH]-

1,2,4-triazoles .

X J
N N
[4H]-1,2, 4- triazoles [1H]-1,2,4-triazoles

Among the substituted 1,2,4-triazolesn&-capto-1,2,4-triazoles
exist in two tautomeric forms, because the labijglrbgen may be
attached either to the nitrogen or the sulfur attinexhibits thione-thiol
tautomeric forms shown below. This compound expedominantly in
thione forn>®!.

N——N

R/<N_/KS = R/<H>\SH
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Out of its two possible isomers of triazole , 1,42 triazole is (wonder
nucleus) which posses almost all types of bioldgasdivities. 1, 2, 4-
triazole have drawn great attention to medicinagéncists fromtwo
decades due to its wide variety of activitpw toxicity and good
Pharmacokinetic and Pharmacodynamics profifés

Literature survey reveals that 1, 2, 4-triazoleiv@dives exhibit wide
range of biological activities including Antibadar®®, Antifungal®®

., Antitumor [ Anti-inflammatory ®Y,  Anti-tubercular %,
Antidepressan?®, Ant mycobacterial’¥, Antimalarial®! ,Antiviral °°,
Antioxidant 7.

Several compounds containing 1,2,4-triazole riags well known as
drugs as shown in figure (1-7) For example, flu@mba is used as an
antimicrobial drud®, while vorozole, letrozole and anastrozole are non-
steroidal drugs used for the treatment of cafideand loreclezole is used

as an anticonvulsaHf"

R‘h‘
r e o 1
HO _R": I 1
% e — i
€ 5
L
Fluconazole Vorozole

Figure (1-7) drugs containing 1,2,4-triazole rings
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1.6.1.1Synthetic Aspect
Several methods have been reported foipreparation of 1,2-triazole .

some procedures faynthesizin 1,2,4-triazoé have been described

under.

1- Sharba et al."!] prepared 1, 2,-triazole derivative (2py cyclization
of compound (1with dil. NaOH, the Compoun(2) was obtained b
acidification with dil. HCI.

S
Cl \ Cl S
A NHoNHCNH, \ I
E:ngcocn CONHNHCNH,
= IS S
(1)

Cl
1- NaOH (4%) < 7”N>\
2- HCI dil N~ SH
' S (2) H

2- Bentisset al "?in 2000 reported the reaction of arom nitriles with

hydrazine dikydrochloride in the presence of hydra: hydrate in
ethylene glycol under microwanirradiation, give 3,5di-substituted

4-amino-1,2,4xiazoles

HO-CH2-CH2-OH N !
Ar-C=N - / \ N
Ar Ar——— Ar Ar
NH2-NH2. 2HCI ' \ /
NH2-NH2. H20 N—~N
N—~N
H H

3,5 disubstuted 4 amino-

1,2-dihydro-1,2 4,5tetrazine 1,2.4-trinzole

3-Baheti et al "*in 2005 synthesized 3-hydroxy andn®ercapt- 1,2,4-
triazolo [4,5:1,5] 1,2,4triazolo [3,4b] benzothiazole by heating-
hydrazino-1,2,4riazolo [3,.b] benzothiazolendependently with ure
and carbon disulphide in the presence of a
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OH
\‘/ Urea, A SN S\‘/)‘\N/\N
|| / A ‘_ ||\|J

5 hydrazmo-l 2,4-triazol[3,4-b]

benzothiazole 3-hydroxy-1,2 4-triazol[4,5:1,5]

-1,2,4-trazol[ 3,4-b]benzothiazole

CS2

KOH
™ \‘/}\N/\N
o |N

_3-mercapto-l ,2,4—triazol[é_l,‘3:l,5]
-1,2,4trazol[3,4-b]benzothiazole

4-Toliwal " reported synthesis -alkyl-[1,2,4]-triazole- 3mercapto)-4-
Phenyl from Phenyl thiosemicarbazide in the preseridOH/C;H;OH.

KCOH/ C2HsOH - -
RCONHNHCENHCsHs i)

R=C2Hs
CH3

5-Randhavane, et. al” reported the synthesis of triazole deriva

from aryl thiosemicarbazide and usiultra sound irradiation methc

o H Cl,

O N NH .
SOV S e N i
== Ultrasound Cl— \—< 7

N—N.

Cl
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7-Mali, et. al "™ in 2009 synthesized-(3"-pyridyl)-1, 2, «triazole-5-
thiol in moderate to higher yields by refluxed obtgssium -
pyridyldithiocarbazal salt with ammonia for 4-6 hrs.

N——N

(.‘1ONI—]IDIII-IESK+ / )\
P~ NH3 I H
N N

8-Chen M. et al "l prepared (4-amino-5-(trifluorontel)-4H-1,2,4-

triazole-3-thiol) by reaction of trifluoroacetic acid (TFA) wil

thiocarbohydrazide i refluxing water for 5 hrs.

N—N
//S CF;COOH - /< )\
NH,NHCNHNH, H,0. reflux F3C N SH
b

1.6.2Thiadiazolt

Thiadiazole is fivanemberec ring composed of two nitrogen atoms ¢
one sulfur atom .Acording to their position, thiadiazole system
classified as 1,2;tiadiazoles (I) ,1,2,4kiadiazoles (I1),1,3,4-
thiadiazoles (Illand 1,2,-thiadiazoles(IV).

S S
(1)

S S
(II) (1) (IV)

Thiadiazole moiety acts asydrogen binding domain” and “tv-electron
donor system’lt also act as a constrained pharmacophéte
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In recent years 1,3,4-thiadiazole derivatives haseeived significant
attention and have been increasingly investigateel @ their diverse
range of biological properties. They exhibit antirobial ', anti-
mycobacterial ®% anticancer Y anti-inflammatory 2, carbonic
anhydrase inhibiting effe€f], antianxiety, antidepressdfit ,antioxidant
properties®™!. These biological activities possibly due to firesence of

the —N=C-S moiety that acts as two-electron dogstesn®®"
1.6.2.1.Synthetic Aspect
Several methods have been reported for the preparatf 1,3,4-

thiadiazoles. some procedures for synthesizing,44l8adiazoles have
been described as under.
1- N. Demirbas ®" synthesized derivatives of 1,3,4-thiadiazole from
the reaction of (4-amino-3-substituted-5-oxo-4,Bbydro-1H-
1,2,4-triazol-1-yl) acetic acid hydrazide with plgkrsothiocyanate

and the resulting thiosemicarbazide derivativesvegclized using

sulfuric acid.
//D /;0
C Cc S
N*N/H \NHNH N—N/h_ \NHNH(”: NH
/ 2CgHsNCS /
|
NF; NHz 14 n,s0,
2. NH,
N
~
R=-CH;, -CH,CH, , -CH,CH,CH,, N—N S”K
-CH,C¢Hs , -CH,CeH4CI , -CcH / NH
2C6Hs 2C6H4 Hs R’{N)%Ci
|
NH,
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2- N. Demirbas ®¥ also synthesized derivatives of 2-amino-1,3,4-
thiadiazole from the reaction of (4-amino-3-suloséit-5-0x0-4,5-
dihydro-1H-1,2,4-triazole-1-yl) acetic acid withidkemicarbazide
in phosphorus oxychloride to give 1,3,4-thiadiazabg.

o)
V4 /N““N
< ~
:}""" OH ?—N s
NH,NHCSNH NH,
=L /\%0 pOCl, F‘/km)§ ©
I

NHQ NH;

R = -CHs , -CH,CHj; , -CH,CH,CH3 ,
-CH,CgHs , -CH,CgH,CI , -C¢Hs

3- Aly and El-Sayed ¥ have synthesized 2-amino-5-(3-chlorobenzo
[b]thiophen-2-yl)-1,3,4-thiadiazole through condaten of 3-
chlorobenzo[b]thiophene-2-carboxylic acid with geonicarbazide
by using phosphorous oxychloride as condensingtagen

—
e

=l |
Rt POCI, T, S riH2
| —coon - | R {\\-ﬂ/
=g H, MMNHCSMH, g etk

4- Muthukumar A. et al. % prepared 2-[phenyl] amino-5-
substituted-1,3,4-thiadiazoles by cyclization of bsttuted

thiosemicarbazides with sulfuric acid .
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RCOOH

R
i s -
O/ \< ’ Conc.HSO, N——C——NHNHCOR
\ -
N—N

PCI; NH,NH, .H,0
, RCOCI » RCONHNH,
A 2hrs.
R=H N——C——=S
CeHs
Y

S

5- Singh T. et al.®t!, Synthesized 1, 3, 4-thiadiazole derivative by
cyclization of N-Benztrizole acetyl thiosemicarlaei with HSO,

=
x

N, N
N\ \
| N\\ CICH,COOGHs @i \/N NH,NHCSNH, \/N
N
N/ K,CO; ,CH,COCH, T C,HsOH N\
H

CH,COOEt CH,CONHNHCSNH,|

H,SO,

N
N \\N
@i \\N CH,COOH N/
- N
N/ R,COR, J N
/N\N J\
J\ R, S NH,
S N_<
Rq

Ri=H R;=-CgH5
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1.6.3. Schiff bases (SB)

Hugo Schiff was the first scientist who describexthi® bases in 1864,A
Schiff base (or azomethine) is a functional grdogt tcontain a carbon-
nitrogen double bond with the nitrogen atom cone@t¢d an aryl or alkyl
group, but not hydrogen. Schiff base are of theegdnformula
Ri1R,C=N-R;, where R is an aryl or alkyl group that makes the Schiff
base a stable imine. A Schiff base derived frontire®i where R is a
phenyl or substituted phenyl, can be called ananil.

The preparation of Schiff bases involves a varwtyconditions and is
brought about by mixing carbonyl compounds and anmamines in
various proportions and employing a range of sdk/efihe formation of
Schiff bases is generally favored by making use dehydrating
agent§*°]

The acid/base catalysis or heating is employedhi®isynthesis of Schiff
bases as their reactions are mostly reversible Sthéf bases are formed
by the reaction of amines with carbonyl compounatsittdoes not follow
simple nucleophilic addition, but give an unstabidition compound
called carbinolamine as shown in figure (1-8) . Tdwmmpound thus
obtained is unstable and loses water molecule. dé¢teydration step
during formation of Schiff base is actually theerdetermining step. The
removal of product or separation of water from teaction mixture

assists the formation of prod{ftt.
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H+ k® H
A\,O ( H+
M = .
R' /NH

-
/H
R H R v R' 'QR'

|

DL

SN

/O\ ,

H

Figure (1-8). Mechanism of Schiff base

Schiff bases gain importance in medicinal and plaaeutical field due to
the most versatile organic synthetic intermediaed also showing a
broad range of biological activites such as aumerculosis "
anticancer®®, analgesic and anti-inflammatol, anticonvulsant*®?,

antibacterial and antifungal activitie8".

1.6.4.Thiazolidinones

Thiazolidinones is an important group of hetgrclic compounds
containing sulfur and nitrogen in a five membemgrird-thiazolidinones
are derivatives of thiazolidine with a carbonyl gpaat the 4 positiof%?.
Substitution is possible at 2, 3 and 5 positionrides optical and
geometrical isomers are reported'®. The carbonyl group of 4-
thiazolidinone is highly unreactive. But in few eas4-thiazolidinone on
reaction with Lawesson’s reagent gives correspandi-thione

derivatived®#
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Thiazolidin -4- ones are important compounds ttutheir broad range
of biological activities**!,
The literature survey revealed that 4- thiazolid@@nd their derivatives
were possessed a wide range of pharmacologicaiitesisuch as anti-
inflammatory , analgesic, anticonvulsant, antimiocab (antibacterial and
antifungal), local and spinal anesthetics, CNS w@amis, hypnotics, anti
HIV, hypoglycemic, anticancer, FSH receptor agonsid CFTR

inhibitor etc[*%¢!

1.6.4.1.Synthetic Aspect

Several methods have been used to synthesize zblidiaones
that explored the possibility of obtaining biologlly useful compounds
that contain the ring system.

[107]

1-Fahmy et.al synthesized 2-aryl-3-(2-
indolylamide)thiazolidin-4-ones from the reactionf 02-indolyl

carbohydrazide with different aromatic or heteicyaldehydes to form
2-indolyl arylidine hydrazones that cyclocondenseth thioacetic acid

to give the compound.
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Gyl -ty ok
No O NTNH o CTNTN=CHR
H

H

lHSCI—bCOOH

OCHg
R = @ , OOMe , OCHj ﬂ
S
OCHj

2-Aydogan et.al™® found that 4-thiazolidinones which are heterocyclic
substituted at 2-position were prepared by theti@aof mercapto acids
with aldimines which were prepared by the condeosabf pyrrol-2-

carbaldehyde with different aromatic amines:

T” Ve
R
@—CHO _ANR2 / \ R— CH—COOH N\ _NH
N C=N—Ar ——————>
N N
H H 0 Sar

R=H
R=CH

3-Madkour % synthesized 6-bromo-3-[2-(4-chloro-phenyl)-4-0x8-1
thiazole-3-yl]-2-isopropyl-4(3H)-quinazolinone fromme reaction of 3-
arylidenamino -6-bromo-2-isopropyl-4(3H)-quinazei with

thioglycolic acid in dry benzene:



34 Chapter onef 20714

O,

(0]

S
Br H
N/C=N—Ar Br N/
)\ iso HSCH,COOH Ar
—
N Pr G iso
N Pr

Ar = ph, 4-OMeG@H,, 4-CIGH,

4-Rao etal ™9 carried out the synthesis of -diaryl-1,3-
thiazolidin-4-ones by reacting an aromatic aldehyde with an equin
amount of (hetero) aromatic amine in the presericen@rcaptoaceti

acid:

B
_ HO - ACED
,,)\ “K\SH N

o

et X = CH, CH, CX
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1.7.Gold Complexes

Metallic gold is quite inert, not reacting with ay@n or sulfur at
any temperature; for this reason, it is considéoelde the most noble of
all the metals. It has the lowest oxidation potnbf any metal;
therefore, the preparation of positive oxidatioatestgold complexes
requires a relatively strong oxidizing agemtg; Fe (Ill)) and a good
ligand for gold (e.gCI). Despite the low reactivity of metallic gold, a
large number of gold complexes have been succéspfepared™!

1.7.1.History of Gold as a Therapeutic Agent

The earliest recorded medicinal use of gold waghay Chinese
around 2500 BC. In 1890, Robert Koch reported tpatassium
aurocyanide, KAu(CN) inhibited the growth otubercle bacillus,the
organism responsible for tuberculosis, which at timae was also known
as thewhite plague This gave a biological basis for gold treatmerd a
stimulated many studies.

Potassium aurocyanide was too toxic for clinicsg,uvhich is not
surprising for a compound of cyanide, but over tlext thirty years,
several gold(l) thiolates were introduced for teatment of tuberculosis;
the period from 1925-1935 has been called the “gdétade” in
tuberculosis treatment. In the late 1920s, Dr.Kdéaand Dr.J.Forestier,
because of a belief that rheumatoid arthritis eéa@nic infectious disease
like tuberculosis, independently introduced gold¢hmplexes for the
treatment of arthriti§*" .

Recently new gold containing drugs have been peepand tested
as antineoplastic agents. A series of square plgoler (111) complexes
have been synthesized by Calamtial, all containing at least two gold
chloride bonds in cis position and tested theiivagtin vitro cytotoxicity

on a panel of established human tumor cell'fifie
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1.7.2.Gold (1)

This is a very common and relatively stable oxmlatstate for
gold. Gold (lll) complexes are diamagnetic and niaste 4- coordinate
square — planar stereo chemistry with a low spif Btectron
configurations. The most common example of a gdlj Complex,
[AuCl,]’, is easily prepared by dissolving gold metalanaregia, and is
the precursor of most other gold complexes.

Five coordinate gold (lll) complexes are rare butew they are
found, they have a square pyramidal or a distodgdare pyramidal
geometry. The neutral Agks rare examples of gold (lll) compound in
which the gold atoms are 6- coordinate in its @lystructure There are
two criteria which can be followed to stabilized AU) complexes these
are (i) the ligand should have more than one dat@mm (multi-dentate)
and (ii) contain two nitrogen atoms. These twoecidt were previously
reported to enhance the stability of Au (Ill) coewg#s under
physiological conditionS*3!

1.7.2.1. Overview of Gold Drugs

The chemical formulae of a number of gold thiol gbexes, which are
presently being used or have been used for medmimposes, are shown
in Figure (19). Each of these are gold (I) thiol complexes,hwtihe
exception of aurol sulfide, for which the commonhgpresented
stoichiometry indicates (a+lll) oxidation state fgold, though, it is not

well characterized'"!
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@)

(c) ONa

ONa

(e) _
CO,Na

NH,

O——S—S—Au—S—S—ONa

S—Au

(b)

HOH,C,

S—Au
HO OH

HO

@ ~ _

Au——S——CH,

CHOH

CH2803Na

()
Au,S3

Figure (1-9):Some representative gold (1) thiol coplexes of medicinal interest:

(a) gold sodium thiomalate (GST;Myochrysine; Markeed in Britain, the united
states (USA) and Canada) ; (b) gold B-D thioglucosg&olganal;marketed in the

USA) ; (C) gold sodium thiosulfate (Sanochrysine; marketed in Europe) ; (d)

gold Sodium 3- thio —2- propanol —1-Sulfonate (Allchrysine; Marketed in

Europe) ; (e) gold Sodium 4- amino —2- Mercapto benzoate (Krysolgan; not

currently used in medicine) ; (F) gold sulfide (Auol Sulfide; not currently used

in medicine).
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Messori et.al ** andBuckley et.al. ***! used en,dien and damp as
multidentate nitrogen-containing ligands to prepgodd (1) complex,
which were found to be active against human cane#rlines. Also a
recentin vitro cytotoxicity study demonstrated promising activatytwo
gold(lll) complexes with bipyridyl ligands, (dihyoky(2,2'-
bipyridyl)gold(lll)ion)[Au(bipy)-(OH),]JPFs and [Au(bipy-H)(OH)]Pk
Figure (1-10) and (1-11)

OO -

N\Au/ N
HO/ \OH

Figure (1-10): The structure of (dihydroxy(2,2'-bipyridyl) gold (lIl) ion)
[Au(bipy) (OH) 2]PFs.

(<) -

N
\ / CH 3
Au

HO

Figure (1-11): The structure of [Au(bipy-H)(OH)]PFe.
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1.7.2.2. Mechanism of Gold Complexes

The mechanism of action of anti-proliferative gotumplexes had
been under question for a long tirklmwever reports that auranofin and
other gold(l) complexes potently inhibited the emeyTrxR (Thioredoxin
Reductase) have most probably answered the gnestidhe biological
main target of gold complexegwuranofin inhibited TrxR with high
potency and approximately 1000fold selectivity cangal to other related
enzymes (glutathione reductase and glutathionexpiree) Based on the
different ligand structures of the many gold compke shows in (Figure
1-12), for which cell growth inhibiting propertiémve been observed, a
unique mode of action of the agents is not likelgxist but an increasing
number of reports on gold complexes with significdnxR inhibitory
properties underlines the relevance of this enzyniiee pharmacology of
gold metallodrugs. In this context it is of intdred® note that the
inhibition of TrxR has been reported not only foiffetent gold(l)
complexes but also for various gold(l1l) compouHd&

0. .
OH 0" Na+
it e
HO

OH i
L O Nat
— —In
solganol myocrisin
. P(EY)
HO P(Et),
Au
e MR
Au—S§ S0, Na+ I AcO s
allocrysin ——

Figure (1-12) gold complexes used for chrysotherapy
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TrxR is a homodimeric protein belonging to the fignof glutathione
reductase like enzymes. It catalyzes the NADPH wleget reduction of
(Trx) disulfide and many other oxidized cell congtnts.The active site
of TrxR contains a selenocysteine (Sec) contairflaly-Cys-Sec-Gly)
motif involved in the catalytic mode of action dfet enzyme. During
enzyme catalysis reducing equivalents are traresfeinom the substrate
NADPH to thioredoxin by means of the FAD prosthegioup .

Based on the high affinity of the electrophilic dotenter of gold(l)
complexes to the nucleophilic sulfur and seleniwntaining residues a
covalent interaction seemed likely as amode of @eigpn. The preferred
binding of auranofin to the selenocysteine residas suggested based
on the fact that the agent inhibited glutathiondustase, an enzyme
which is structurally and functionally closely redd to TrxR but lacks
the Sec residue in the active site, with signiftsafower affinity. The
inhibition of the mitochondrial form of the aboveentioned enzyme
TrxR by auranofin is in good agreement with eamyparts on anti-
mitochondrial effects of gold compounds in sevdralvitro studies
[117],[118].

TEPAUCI ((triethylphosphine)gold(l)chloride), anadogue of auranofin
containing the triethylphosphine fragment of aufandut a chlorine
ligand instead of the thiocarbohydrate moiety, edumnti-mitochondrial
effects such as mitochondrial swelling or increapedneability of the
inner membrane in isolated rat liver mitochondryranofin itself
induced the mitochondrial membrane permeabilitpditton observed as
swelling and loss of membrane potential. Both ewvenbuld be
completely reversed by cyclosporin A, a specifichiltor of
mitochondrial permeability transitionCyclooxygenases (COX) and
lipoxygenases (LOX) represent another class of mesyimportant for

the treatment of inflammation and cancer.
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Based on molecular modeling and mutation experimerior

aurothiomalate the selective targeting of Cys63he PB1 domain of
protein kinase C iota was suggested as a possible mof action in

human lung cancer cells. For gold(lll) complexes gartial reversible
inhibition of ribonuclease A (RNase A) and deoxwriclease | (DNase
[) has been reported . As an overall result thésdies suggest that
besides inhibition of TrxR, which may represent thest relevant target
for most gold complexes, the interaction with vasdiomolecules seems

to be important for the pharmacology of anti-peigtive gold complexes
[119]

1.7.2.3.Gold(lIl) complexes types
Based on their structural and electronic similarity cisplatin and
cisplatin related antitumor drugs gold(lll) specrepresent a promising
class of potential anticancer agents. However, diegelopment of
gold(lll) complexes as therapeutic drugs has beenpered by their low
stability under physiological conditions and rensaancritical parameter
in the drug development of these species. Gold@tdimplexes with
various ligands have been prepared and biologiaagstigated. Most of
them are complexes with Au—N bonds (eventually @iointg additional
Au-O and Au-Cl bonds) but also some species withSAwr Au-C
bonds and their bioactivities have been descri38d
* Gold(lll) complexes with Au—N bondBwo gold chloride species
with pyridine ligands (AuCI3(Hpm) and AuCI2(pm) {fire 1-13))
showed good cytotoxic activity in Tlymphoblastoiddahuman
ovarian cell lines, which was however comparablethat of
NaAuCl4. Binding to the DNA was confirmed for batbmplexes.
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Both AuCI3 (Hpm) and AuCI2(pm)were relatively stabin
organic solvents but underwent hydrolysis of thiemtie ligand in

aqueous buffer media, a fact which might limit thpractical

: - [121
application™?*].
oOH
CIRA _Cl Cl. _O
ci— N | Lo | Au‘Nﬂ’ |
o o
AuCl (Hpm) AU S (prm)

(Figure 1-13) AuCI3(Hpm) and AuCI2(pm) structures.
Gold(lll) complexes with Au—S bondSold(lll) dithiocarbamate
complexes (see Figure 1-14 for some relevant exaspeixhibited
superior cytotoxic effects if compared to cisplatiere also active
in resistant cells and induced apoptosis. The comg® showed
good stability under physiological conditions, bdueadily to the
DNA, inhibited both DNA and RNA synthesis and inddcfast
DNA lesions. Experiments on red blood cells indechatthat
hemolytic properties might contribute significantlyo the
bioactivity of the agents .The complexes triggeradcer cell death
via apoptotic and non-apoptotic pathways, affectesbchondrial
functions, generated free radicals ,increased ERK1/
phosphorylation and inhibited Tr<&?.

Q
N\ S.oo N S, .Br >\“\ S
N= Ay N==< A g N
P 3 \Cl 4 8 \Br- //\ f _<S,,ALJCI
[(PMDT(AUCL]  [(DMDT(Au)Br,] [(ESDT)AuCL]

Figure (1-14) some example of Gold(lll) dithiocarbanate complexes.
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Gold(lll) complexes containing Au—C borftlse TrxR inhibiting
and antiproliferative properties of a series ofdgil) complexes
including many species with gold—carbon bonds wadied. The
complex depicted in (Figure 1-15) top left showdtk tbest
cytotoxicity results and inhibited TrxR activity.

However,the extent of TrxR inhibition did not calate with the
anti-proliferative  properties Gold(lll) complexes ithv 2-
[(dimethylamino)methyl]phenyl ligands were activevitro and in
in vivo .More detailed investigations on [Au(acel@(damp)]
showed that the compound did not cause DNA intmsir
crosslinks and induced only minor cell cycle altierss. Solution
studies on the gold—carbon complexes AuTol, AuXyid a
AuPyAcO revealed that the complexes underwent Hysioof the
labile ligands while the gold carbon bond and tk&lation state
remained intact. In cytotoxicity experimentsd®@alues in the low
micro molar range were determined. The agentsiathaced anti-
apoptotic effects. Interestingly, this was accomgeénby only

modest perturbations of the cell cyEI?é] .

N/
A \SCN A\
Cl #Au s
AcO c

gold(l1l) complex with strong TrxR
inhibitory properties [AuPPY)(SCN)NCS)]

[Au(acetato),(damp}]

I/
i N

AL PRy

HO

AuTol AuPyAcO

Figure (1-15) Gold(lll)complexes with Au-C bond.
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1.8.Aim of the work

synthesis  and characterize some 1,2,4-triazole argi4-
thiadiazole derivatives .

synthesis and characterize new gold (lll) compdexe
Evaluation of the synthesized compounds for tlaeitioxidant
activity using DPPH assay .

Screening of the synthesized compounds for thetergial
cytotoxicity against breast cancer (MCF7) cell §éme vitro using
Cell viability assay (MTT) and high content scre®nitechnique
(HCS).
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