Abstract

New 2,5-disubstituted 1,3,4-oxadiazoles derived from amino acids
carrying phenyl group at position (2) and benzamido, alkyl moieties at
position 5 which were synthesized as outlined below :

1. Synthesis of benzamido carboxylic acid [1-5]:- Condensation of
appropriate amino acid (p- amino benzoic acid, o- amino benzoic
acid, valine, leucine, phenyl alanin) with benzoyl chloride gave the
corresponding benzamido carboxylic acids, having the following

structure formula :-
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P-benzamido benzoic acid [1] O-benzamido benzoic acid [2]  2-benzamido-3-methyl-butanoic acid [3]
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2-benzamido-4-methyl-pentanoic acid [4] 2-benzamido-3-phenyl-propanoic acid [5]

2. Synthesis of 2,5-disubstituted-1,3,4-oxadiazoles [6-10] Reaction
of appropriate benzamido carboxlic acid with benzoyl hydrazinein
the presence of phosphorous oxychloride furnished the
corresponding 2,5-disubstituted 1,3,4-oxadiazoles [6-10] having
the following structural formula :-



2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4 2-phenyl-5-[ 2-(benzamido)-phenyl]-1,3,4

-oxadiazole [6] -oxadiazole [7]
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[ 1-benzamido-1-(5-phenyl-1,3,4 [1-benzamido-1-(S-phenyl-1,3,4-
-oxadiazol-2yl)] 2methyl) propane [8] oxadiazol-2yl]-3methyl)butane [9]

[1-benzamido-1-(5-phenyl-1,3,4-
oxadiazol-2yl]-2phenyl)-ethane [ 10]

The biological activity of the synthesized compounds [1-10] for
their antimicrobial activity against two strains of pathogenic
microorganism Gram positive bacteria Staphylococcus aureus and
Gram negative bacteria Escherichia coli. Antifungal activity were also
evaluated against Trichophytone rubrum. And finally, the cytotoxic effect
were evaluated in normal cell line (Mouse embryo fibroblast) after 72 hrs
of incubation. The results obtained revealed that all compounds showed
measurable activity against the two type of bacteria using two

concentration (0.005g/5ml ) and (0.008g/5ml). The screening results



indicated that compounds [8] and [10] showed the highest inhibitory
effect against S. aureaus while compounds [1] and [5] showed the highest
inhibitory effect against E. coli . While in the fungus, The synthesized
compounds showed an inhibition effect on the growth of T. rubrum. The
inhibition of T. rubrum appeared at concentration (0.005g/5ml) except
compounds [3] and [4] to which the pathogenic fungus was resistant in
the same concentration.

For the cytotoxic effect, the synthesized compounds indicated that
the compounds [1-5 and 10] have weak cytotoxic effect in lowest
concentrations compared with solvent and control, and the compound [5]
showed the highest cytotoxic effect on the treated cells, while compounds

[6-9] have no cytotoxic effect in all concentrations.
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Chapter Two
2. Methodology

2.1 Chemicals
The following chemicals and media were obtaineunfdifferent

companies, some of these were used directly frenbdttle while others

were purified to highest purity:

Table (2.1): Chemicals and media used in the expenental

Compounds and media Supplier
Agar Oxid
Benzoyl chloride BDH
Chloroform BDH
Dimethyl sulfooxide (DMSO) BDH
Ethanol absolute BDH
Ether BDH
Hydrazine hydrate (85%) Merck
Lucine BDH
Methanol BDH
Methyl benzoate BDH
Nutrient broth Oxid
0 — amino benzoic acid Merck
P — amino benzoic acid Sherman chem. LD
Phenylalanine BDH
Phosphorus oxychloride Fluka
Sodium bicarbonate BDH
Sodium hydroxide BDH
Tryptophan Merck
Valine BDH
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Chapter Two Experimental

2.2 Instrumentation :-

#* Gallen Kamp (England) was used to determine the melting point
of the compounds.

% Perkin — Elmer (USA) 1310 infrared was used to recoreded the
infrared spectra photometer, and FT-IR — 8300 Fouransform
infrared spectrophotometer SHIMADZU as potassiumonbde

disc.
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2.3.1 Preparation of benzamido carboxylic acids®® [1-5]

oot oY

P-benzamido benzoic acid [1] O-benzamido benzoic acid [2]
M.P =278-279C, Yield (72%) M.P =270-272C , Yield (70%)

i : HO
H (0]
N
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2-benzamido-3-methyl-butanoic acid [3] 2-benzamido-4-methyl-pentanoic acid [4]
M.P = 266-268C, Yield (72%) M.P = 265-266C, Yield (68%)

0
H
N 0
HO 5

2-benzamido-3-phenyl-propanoic acid [3]
M.P = 260-262C, Yield (75%)

A one gram of appropriate amino acid was dissoine@5ml) of
5% NaOH solution in a conical flask. To this mix@usenzoyl chloride
(2.25ml) was added in a five portions in (0.49 ndrements) and shaked
vigorously until all the chloride has reacted, ahd odors of benzoyl
chloride has disappeared. acidified with dilutedrdoghloric acid, and the
crude product was washed with cold ether to remawe benzoic acid
which may be present. And Finally, the desired pobavas recrystallized

from Ethanol .
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2.3.2 Preparation of Benzoyl hydrazine™

Oj i :
H,N—NH

Benzoyl hydrazine
M.P = 135-136C, (68%)

A mixture of methyl benzoate (10ml) with 10ml of drgzine
hydrate were refluxed for 3 hours , Ethanol (15mBs added and
refluxed for 5 hours. After cooling, the precipgawvas filtered and
washed with cold absolute methanol to give the ebocampound and

used without further purification.

2.3.3 Synthesis of 2,5-disubstituted 1,3,4-oxadiazoles®® [6-10]

o N
NH / o)
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N
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2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4 2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4
-oxadiazole [6] -oxadiazole [7]
M.P =259 -260C, Yield (70%) M.P = 250-252C, Yield (72%)
© N >_‘\>\NH
N—
. oD aY
N

[1-benzamido-1-(5-phenyl-1,3,4 [1-benzamido-1-(5-phenyl-1,3,4-
-oxadiazol-2yl)-2methyl]propane [8] oxadiazol-2yl)-3methyl]butane [9]

M.P =109-111C, Yield (68%) M.P =103-104C, Yield (70%)

Yv
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[1-benzamido-1-(5-phenyl-1,3,4-
oxadiazol-2yl)-2phenyl]-ethan [10]
M.P = 106-108C, Yield (72%)

To a mixture of benzoyl hydrazine (0.01 mole) wafbpropriate
benzamido carboxylic acid (0.01 mol@) a round bottom flask 5ml of
phosphorusoxychloride was added and refluxed fdro@rs, the cold
reaction mixture was poured on crushed ice and niagec by adding
sodium bicarbonate the resulting solid which wdseried, dried and

recrystallized from chloroform to give the desicmpound.

YA
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2.4 BIOLOGICAL ACTIVITY DETERMANTION
2.4.1 Antibacterial Activity:

All the synthesized compounds were evaluated fairtm vitro
antibacterial activity against the pathogenic ba&teGram positive
S aureus and Gram negativée. coli  the were obtained from the
Biotechnology Department , AL- Nahrain University.

2.4.1.1 Sterilization methods"®:

Culture media were sterilized by autocleaving dt €2 15 pound /
in? for 20 minutes. And glasswares were sterilizethielectric oven at
180 — 200C for 3 hours.

2.4.1.2 Preparation of Nutrient Agar :
The bacteria were cultured on nutrient agar by imgixthe

following ingredients?®

Nutrient Broth 89
Agar 20g
D.W. 1000ml

2.4.1.3 Antibacterial Evaluation :

Five milliliters of nutrient broth medium inoculatdy loopful of
fresh  bacterial culture, incubated at G7for 18 hr, 0.1ml of the
innoculant was spreaded on nutrient agar plates.

Sterile paper disks were soaked in the synthesseegpounds at
concentration (0.005g/5ml) and (0.008g/5ml) of DM®&®@n placed on

A
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the inoculated plates then incubated atC3For 24 hours. After

incubation the diameter (mm) of inhibition zoneswaeasured.

2.4.2 Antifungal Activity :

All the compounds synthesized were evaluated fairtm vitro
antifungal activity against the pathogenic fungtischophyton rubrum
this fungus was obtained from the Biotechnology #&&pent,

Al-Nahrain University.

2.4.2.1 Preparation of Culture medium for antifungal activity:

Fungus was cultured on modified sabouraud dextemsg (SDA)
prepared according to Feingold et, al (1$82)by dissolving the
following ingredients in one liter of D.W :-

Peptone 10g
Glucose 209
Agar 209
Cycloheximide 500mg
Cephalexin 500mg

and sterilized at 12C , 15 pound / ihfor 20 minutes. Cephalexin
was added to the media to prevent the growth ofteba¢ while
cycloheximide was added to prevent the growth pfgahytic fungi
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2.4.2.2 Antifungal Evaluation:

Concentrations of the synthesized compounds wegpaped by
dissolving 0.005g in 5ml of DMSO were added to niiedi sabouraud
dextrose agar containing cephalexin and cyclohalenat a ratio 1.5 :
1.5ml. All pertidishes were inoculated with fungglores and incubated
at 30C for 7 — 10 day&”.

The diameter (mm) of inhibition zone was determirsdtér the

period of incubation .

2.4.3 Cytotoxicity Evaluation : ¥

1. Mouse embryo fibroblast cells were grown in 96-wisbue culture
plate until the log phase in concentration of aste10000cells/
100 pl.

2. 100 pl/ well of the synthesized compounds were dddéhe first,
two wells in at least duplicate, two fold seridutions was made.

3. Plate was covered and incubated at@Tor 72 hr.

4. 100 pl of neutral red was added to the 96-wellsylrated for 1.5-
2hr. at 37C.

5. The plate was washed with ethanol and elution buf$® pl/well
was added.

6. The plate was read at ELISA reader system at 49%awve length.

AR



CHAPTER THREE

3. Results And Discussion

3.1 Synthesis of 2,5-disubstituted 1,3,4 — oxadiaz¢640]

Substituted 1,3,4-oxadiazoles have been descrilmed their
chemotheroputic importance and considerable phaut@al interest,
which is documented by great number of publicatiamg patent&”.

Different derivatives of 1,3,4-oxadiazole ring wesynthesized and
used as inhibitors for many bacteria , fungi anddu

Based on these findings, it was considered ddsitabsynthesize
the title compounds with the hope that the incampon of many
different function groups presence with 1,3,4-o8adle unit might
enhance it is biological activity.

For the synthesis of the target title heterocydmmpounds,
different amino acids likeR—amino benzoic acidg—amino benzoic acid,

valine, lucien, and phenyl alanine) were as stgmnaterial.

32



Chapter Three Results and Discussion

The first step was the conversion of these aminmsac¢o
benzamido carboxylic acids [1-5] by their reactianth benzoyl chloride
underSchotten — Baummanreaction conditiorf&, this step was made
firstly to prevent the amino group from reactiortwgarboxlic acid in the
second step.

The second step in these sequenced reaction ferthation of the
desired 1,3,4 — oxadiazoles by the reaction of &endo carboxylic acid
with benzoyl hydrazine in presence of phosphorughboride to yield
corresponding compounds [6-10]. The structureshef groducts were
established by ( FT — IR) spectral data.

With the FT-IR technique, a band —by— band cotigrlais an
excellent evidence for identity. Thus we will foNdhe synthesis steps by

FT—IR spectra of synthesized compounds.

For P-benzamido benzoic acid [1]. As shown in (figuré&)3his
compound shows absorbtion band at 3334.7 wich represent N—H
stretching band. At 1652.9 €nwhich represent C=0 stretching of the
amide carbonyl group, at 1687.6 Cwhich represent C=0 stretching of
the carboxylic acid carbonyl group. Also, ban®%®.5 cni for the C—H
out of plane bending of the phenyl group.

For 2— phenyl -5- (4— benzamido ) phenyl-1,3,4—-taaue [6].
As shown in (figure 3.2) the FT—IR spectrum of th@mpound shows
absorption band at 3421.5 ¢rwhich represents N-H stretching. Band at
1640 cm' which represents C=0 amide carbonyl group. Whi&owed
the appearance of the bands at 1610.3, 249 crit and at 1070 crh

which represents C=N, asymmetrical and symmet@e&)—-C stretching

Yy



Chapter Three Results and Discussion

respectively. All of these bands indicate the faroraof the oxadiazole
ring.

For o-benzamido benzoic acid [2]. As shown in (figure)3l8s
compound shows absorption band at 3410" amhich represent N-H
stretching band, at 1640 &mvhich represents C=0 stretching of amide
carbonyl group. At 1682.0 chwhich represents C=0 stretching of the

carboxylic acid carbonyl group.

For 2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4-oxadigz [7]. As
shown in (figure 3.4) the FT-IR spectrum of thismpmund shows
absorption band at 3446.1 ¢rwhich represents N—H stretching band at
1677.7 crit representing C=0 amide carbonyl group. While ibvséd
the appearance of the band at 1639.4,cat 1267.1 crhand at 1001.0
cm* which represents C=N, asymmetrical and symmetricalO—-C
stretching respectively. All of these indicate thwmation of the

oxadiazole ring.

For 2-benzamido-3-methyl-butanoic acid [3]. As shown in
(figure 3.5) this compound shows absorption ban8383.6 crit which
represents N-H stretching band, at 2966.3' @nd 2835.2 cth which
represents the C-H stretching of alkane moietyl6®9.7 crit which
represents C=0 stretching of amide carbonyl groAp1687.6 cnif

which represents C=0 stretching at the carboxyid aarbonyl group.

For[1-benzamido-1-(5-phenyl-1,3,4-oxadiazol-2yxethyl]-
propane [8]. As shown in (figure 3.6) the FT-IR cpem of this
compound shows absorption band at 3380 crapresenting N-H
stretching band at 1658.7 énwhich represents C=0 amide carbonyl

Ye
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group. at 2990 cthand 2830 cm which represents the C-H stretching of
alkane moiety, While it showed the appearance eflitAnd at 1612.4
cm?, at 1272.9cim and at 1072.3 crhwhich represents C=N,
asymmetrical and symmetrical C—O-C stretching retspay. All of
these indicate the formation of the oxadiazole.ring

For 2-benzamido-4-methyl-pentanoic acid [4]. As showm i
(figure 3.7) this compound shows absorption ban8387.7 crit which
represents N-H stretching band, at 1690*cwhich represents C=0
stretching of amide carbonyl group. at 1640"owhich represents C=0

stretching at the carboxylic acid carbonyl group.

For2[1-benzamido-1-(5-phenyl-1,3,4-oxadiazol-2\jréthyl]-
butane [9]. As shown in (figure 3.8) the FT—IR dpem of this
compound shows absorption band at 3400" evhich represents N—H
stretching band at 1687.6 ¢nwhich represents C=0 amide carbonyl
group. While it showed the appearance of the bant6@6.6 crif, at
1263.3 crit and at 1068.5 citwhich represents C=N, asymmetrical and
symmetrical C—O-C stretching respectively. All diese indicate the

formation of the oxadiazole ring.

For 2-benzamido-3-phenyl-propanoic acid [5]. As shown i
(figure 3.9) this compound shows absorption ban83#5 cnit which
represents N—H stretching band, at 1640" omhich represents C=0
stretching of amide carbonyl group. At 1680 tmwhich represents C=0
stretching at the carboxylic acid carbonyl group.

Yo



Chapter Three Results and Discussion

For[1-benzamido-1-(5-phenyl-1,3,4-oxadiazol-2yla2pyl]-ethan
[10]. As shown in (figure 3.10) the FT— IR spectromthis compound
shows absorption band at 3382.9 tmhich represents N—H stretching
band at 1689.1 cthwhich represents C=0 amide carbonyl group. While
it showed the appearance of the band at 16066 atri293.2 ciand at
1014.5 crit which represents C=N , asymmetrical and symmetrical
C—-O-C stretching respectively. All of these indectte formation of the

oxadiazole ring.

1
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Chapter One

1. Introduction

1.1 Oxadiazoles:
The oxadiazoles are five membered ring aromatimopmunds with
three heteroatoms one oxygen and two nitrogen atowisich have four

different isomers as shown bellGWw

SNSRI

\O AN O/

1,2,3 oxadiazole 1,2,4 oxadiazole  1,2,5 oxadiazole 1,3,4 oxadiazole

(@) (b) ©) (d)

These isomers studied at a first time in ( 1962omf group of
researchef8. The recent years demonstrates that the isomer (d)
which is thermally stable and are becoming of gretdrest stems mainly

from their wide range of application .
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= O

The structure of 1,3,4-oxadiazole is a ring wittethheteroatoms one
oxygen atom at position (1) and two nitrogen atatngosition ( 3 & 4 ).

This ring has three pairs of delocalizeselectrons , two of the pairs
are shown as- bonds through the overlapping of unhybridizedmital of
nitrogen atoms with P- orbital of carbon atom and pair of non — bonding
electrons on the hetero oxygen atom.

Derivatives of 1,3,4-oxadiazoles represent an mamd family of
heterocyclic compounds, Since many of them disp@yremarkable
biological activity like antibacterigl, antifungaf, antitumol” ,analgesi®,
anti-inflammator{? and anticonvulsafit
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1.2 Methods for Synthesizing 1,3,4 — Oxadiazoles

Several methods have been used to synthesize—@@diazoles.

Among these, the following are the most importaathuds :-

1.2.1 Dehydration of Acid Hydrazides :-

The common synthetic approach to oxadiazoles irvolclization of
diacid hydrazine . Hydrazides and related compsuralie been described
as useful building blocks for assembly of varioesehocyclic ring$.

Acid hydrazides are usually prepared from corredpan esters with
hydrazine hydrate. These hydrazides are convededi-acid hydrazides
through their reaction with appropriate acid cldes. The di-acid
hydrazides are established to be the most convepietursors for the

synthesis of substituted 1,3,4 — oxadiaZdles

R) R o
R)J\ R)J\N R\)J\CI M
OR + NHy—NH, ——> H—NH, ———=>

H

0 (0]
|

dehydration

N—N

i <XR\
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The mechanism of this reactfbis depicted in scheme (1.1)

O
b Two steps H H

R—C—NH NH, + Ar— c—C R—C— N—N—C—Ar

totomerisation

Scheme (1.1) Mechanism of formation of 1,3,4 oxaxlite ring by dehydration of di —
acid hydrazide

A large number of aliphatic, alicyclic, aromatic dameterocyclic
carbohydrazides, and related compounds are repirfaesent a plethora of
biological activitie§” . Thus, different carbohydrazides were found to be
useful as medicaments especially in the treatménnftammatory and
autoimmune diseases, osteoarthritis, respirat@sgasies, tumors, cachexia,

cardiovascular diseases, fever, hemorrhage ani$8p£arbohydrazides
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and related compounds exhibited antifufiafntiviral*® bacteriostati¢?),
antiparasite€®, antituberculosf&” , psychotrophit®, and insecticid&l”
activities.

A variant conditions influence the dehydration teac Typically, the
reaction promoted by heat and anhydrous agentdimgthionylchloridé&®,
phosphorus oxychlorid®, phosphorus pentoxié® , triphenyl phosphir&’
and triflic anhydridé&?.

Recently, 1,3,4 —oxadiazoles derivatives have Isgathesize using a
new methods by treatment of a suspension of acdtalzide with acid
chloride in the presence of an equimolecular amainnhethane sulfonic
acid at room temperature , and then heating taxéémperature gave 1,3,4-

oxadiazole$? .

o O R
MeSQO;H / Tolune

R —
R NH Reflux, 2-9 hrs R

N
H
R, l

D~ A %
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In the last years, a great number of 1,3,4 Oxatkszderivatives were
prepared using different dehydrating agents, teviing examples include
some of these compounds :-

(24)

e Lee et al synthesized 2-(4-bromophenyl)-5-(4-tert-butylphényl

1,3,4-oxadiazole according to this equation :-

0 o 0O
4-bromobenzoylchlode >_©)LN‘RJL®‘B
NHNH > r
> <:> °  EtOH H H
POCI,

> OO

« Berghot® synthesized a new 1,3,4-oxadiazole derivativesnia o

step reaction of an acid hydrazide with benzoid atithe presence of
phosphorusoxychloride.

)@Ef H POC; )@C‘\/O N_
é_'_NHNHZ + /
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1.2.2 Reaction of acid hydrazide with carbon difst :
The oxadiazole ring is synthesized by following gfemeral method of
Young andWood i.e. by refluxing ethanolic mixture of the apprate acid

hydrazide , carbon disulfide and potassium hydresdd

Q N—N
N cs —KO e [,

« El-Masry et al®” Synthesized 5-[2-(2-methylbenzimidazol-1-
yl)ethyl]-[1,3,4]-oxadiazole-2(3H)-thione from theaction of 3-(2-
methylbenzimidazol-1-yl) propinoic acid hydrazideittw carbon

disulfide and potassium hydroxide.

©—| CS, /KOH ©_
N
H,CH,CONHNH , HZCH1_< \ s
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1.2.3 Reaction of acid Hydrazides with Orthoesters
Treatment of the acid hydrazides with orthoeste@ Bty gave
N-aroylhydrazoic esters, which are cyclized upon ating to

1,3,4 — oxadiazoles.

i 2 -
O s 0y o
R

lHea'

Ot

Also, bis(1,3,4-oxadiazol-2ylp-phenylene, was prepared by heating

under reflux terphthalic acid dihydrazide in trigthrthoformate®®

ﬁ =\ 4/<O HC(OC,Hs)3

HN—NH, A
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1.2.4 Reaction of acid hydrazide with isocyanates (Appé¥lethod¥°:

The preparation of 2- substituted amino — 1,3,4d@&@oles from acid
semicarbazide (2) was conducted. Thus, treatmeatidfsemicarbazide (2),
Which were readily obtainable by the reaction ofdabydrazide with
isocyanate , under Appel dehydration condition (RB/CCL / EtN)®?

smoothly afforded 1,3,4-oxadiazoles via carbdiimitermediate (2).

(0]
1

Isocyanate

0O

I )J\
NH—N NHR
2 H

PhyP/CCI/Et;N
CH,Cl,
Reflux, 1-2 h

0 N—N
NH—N\\ / >\R
0
Q o
XH N—R
XH

Where R = amino group
The advantage of the present method is cheap,axiry stable, and

easy to handle.
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1.2.5 Microwave method**:

Recent advances in technology have now made mawewnergy a
more efficient means of heating reactions. Chemicaisformations that
took hours, or even days , to complete can nowcbemaplished in minutes.
Microwave energy offers numerous benefits for fargnsynthesis including
increased reaction rates, yield enhancements,landar chemistries.

The microwave technology has been applied to a eurob useful
research and development processes such as polgaerology, organic
synthesis, application to waste treatment, drugass / targeting; ceramic

and alkane decomposition.

« Khalid M.Kham et. al .®® synthesized a number of 2,5-disubstituted
1,3,4 — oxadiazoles under microwave irradiatiomtigh the reaction
of commercially available hydrazides with differergrboxylic acids

in the presence of phosphorous oxychloride.

o)
O i POC, / Al,Oj

” D N*lN
R— + R—C >l /K
"N NHNH, SOH  5-15 min (MW) o \g

Finally , this method provides an excellent appho&ar the safe,
rapid, inexpensive and simple synthesis of medilginamportant 2,5-

disubstituted — 1,3,4 — oxadiazoles .
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Chapter One Introduction

1.3 Biological Activity:

Antimicrobials:

Antimicrobial chemotherapeutic agents are chemacgnts that have
the ability to destroy the pathogenic microorgarsisim inhibit their growth
at concentrations low enough to avoid undesirabimate to the hds?.
Most of these agents are antibiotic microbial padwr their derivatives
that can kill susceptible microorganisms or inhthgir growth. The modern
era of chemotherapy began with the work of the Garmphysicianpaul
Ehrlich (1854-1915) who began experimenting with dyé&dyrlich’'s
successes in the chemotherapy of sleeping siclareksyphilis established
his concept of selective toxicity and led to thetitegy of hundreds of
compounds for their therapeutic potential. In 198& German chemical
industry began along-term search for chemotherapegents under the
direction ofCerhard Domagkwho discovered that prontosil red [I] a new
dye for staining leather, was nontoxic for animatsl completely protected
mice against pathogenic bacte8&eptococciand Staphylococci. In 1929
the scottish physiciaAlexanderFleming found that broth fronpenicillium
culture contained penicillin, an antibiotic thatuth destroy a number of
pathogenic bacteria.

The discovery of penicillin stimulated the searshdther antibiotic<.
Selman waksmarand his associates lead to isolation of streptomyci
1944 fromstreptomyces griseffs.

11



Chapter One Introduction

The development of the broad spectrum antibiotiegchs as
chloroamphenicol in 1947 which isolated fr@treptomyces venzueldg

Chlorotetracycline in 1948 fronStreptomyces aureofaciei8 and
isolation of antifungal nystatin in 1951 fro8treptomyces noursé? ,this
was led to broad screening programs that wereséd ind agents which
would be effective in the treatment of infectiohsitt had been resistant to
chemotherapeutic agent, as well as to provide safdrmore rapid therapy
for infections. As a result large numbers of amtilzs were discovered such
as erythromycifi , Lincomycint*? , gentamycifi® and the researches were

continued in order to discover new antibiotics.

H2N N:N—@- SONH,

NH,

(1
2,4-diamino azobenzene-4-sulfonamide
(prontosil red.)

1.3.1 Resistance To Antimicrobial agents:

Sooner or later bacteria develop resistance taallgt any antibiotic
agents. Resistance has many consequences aneé@ls@s the use of more
toxic or more expensive alternative driifjs

Resistance thus affects the antibiotic options lakke to every
practitioner and is no less a problem in the deyalp world*.

Despite the versatility of antimicrobial agents dinel evolution of new

12



Chapter One Introduction

ones, bacteria have a limited number of mechanisms&ntimicrobial
resistance; including: The production of detoxifyinenzyme like
B-lactamase which destrog-lactam antibiotics, or the production of
chloramphenicol acetyl-transferase in gram-negatief@oramphenicol
resistant bacterfd*”. In some cases the alteration in the target ferditug;
which includes both reduction of receptor affindiyd the substitution of an
alternative pathwa$?. For example, resistance to some penicillins and
cephalosporins may be a function of the loss @rmdition of the penicillin
binding proteins (PB§ of bacterial ribosom#.

Resistance may arise by a mutation that reducegttaffinity or
allows the over production of a drug modifying emey sometimes the
insertion of foreign DNA by recombination accompks the same efitl

Also decreased antibiotic uptake; which occurs uglo either
diminished permeability or an active efflux syst&mIn Psedomonas
aeruginosa,50 to 85% of resistant strains produce chlorampludracetyl
transferas®’ (CAT). In the remainder, resistance is caused égrehsed
outer membrane permeabilf8/" reported that the active efflux of
tetracycline is mediated by new membrane transpgstemPsedomonas
aeruginosacan also become resistant specifically to imipememugh the
loss of an outer membrane protein (porin) that ples a channel for the
entry of imipener®.

13
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1.3.2 Antimicrobial Activity of 1,3 ,4-Oxadiazof@ompounds:

Microorganism causes different kinds of diseaseshtmman and
animals. Discovery of antimicrobial agents playedesy important role
against infections caused by bacteria. For thisaeasearching for new
antimicrobial agents is a continuous process am@tgefforts have been
employed to find new antibiotics or new chemicampounds to show a
high degree of selective toxicity toward microorgam 1,3,4-oxadiazoles
constitute an important class of compounds havingide spectrum of
biological activity. In the past years consideraldeidence has been
accumulated to demonstrate the efficacy of sultetitd,3,4-oxadiazole as
antibacteridt®, antifungaf®, antimalaridf®, anticonversaff® and anti-
inflammatory®” compounds.

When properly substituted in 2-and 5-positions. 2r@Rb-substituted -
,3,4-Oxadiazoles were used as antimitdtic muscle relaxafi®’ and
tranquilizing agent?”.

Moreover, some schiff bases of 2-amino -1,3,4-OCaaale have also
shown remarkable antibacterial and antifungal &gt 2-hydroxymethyl-
5-aryl-1,3,4-Oxadiazole exhibit antiinflammatory dananticonvulsive

activity.
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Table (1-1) Summarize structures and biologicalaigtof some these

compounds
Compound Name Structure Biological | References
Activity
Hs Effective
2-(4-methyl-5-oxazolyl)- N-N Drugs Against 61
1,3,4-oxadiazole-5-thiol '\\I\\(\) /OJ\ < Tropical
Diseases
2-sustituted-amino-5-(2,4- N Cl
. ) ) Cl Anti Fungal
dichloro phenyl)-1,3,4 RHN/I\O Activiy 62
oxadiazole R= GHs, P-CHCoHa, P-CHOCH,
2-phenyl-5-(1,2-diphenyl | O Anti 63
ethyl)-1,3,4-oxadiazole do Inflammatory
2-alkyl (alkylthio)-5-(4-
e
chloro-3-ethyl-1-methyl- N N-N Potential 64
1H-pyrazole-5-yl)-1,3,4- ‘ 3/8\/\\/ Fungicides
S cl

oxadiazole
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1.3.3 Pathogenesis of microorganisms

1.3.3.1 Staphylococcus aureus:

The Staphylococci is Gram positive bacteria, smadriusually
arranged in grape-like irregular clusters. Somenagebers of the normal
flora of the skin and mucous membranes of humdreratause suppuration,
abscess formation, a variety of pyogenic infectiand even fatal
septicemi®®. The pathogenic Staphylococci often hemolyse hlood
coagulate plasma and produce variety of extradeellenzymes and toxins.
The most common type of food poisoning is causedabfieat stable
Staphylococcal Entero-toxin. Staphylococci rapidigvelop resistance to
anti-microbial agents and present difficult theraeproblem&®),

S aureusis a major pathogen for humans. Almost every pergitin
have some types db aureus infection during poisoning or minor skin
infections to sever life-threating infectionS. aureus infection can also
result from direct contamination and a wound likes tpost operative

Staphylococc&P®.

1.3.3.2 Escherichia coil:

E. coli is a Gram negative bacterium, rods belonged to the
enterobacteriaceae famili. coli is a member of the normal intestinal flora
and also found as normal flora of the upper resmiyaand gential tracts.

1. Urinary Tract Infection:
E. coliis the most common cause of urinary tract infectioypoung
women. Urinary tract infection can result in baetara with clinical signs of

sepsis. Nephro-pathogertic coli typically produces hemolysf?.
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2. E. coli - Associatediarrheal Diseases:

E. coil that causes diarrhea is extremely common worldwsateero-
pathogenicE. coil is an important cause of diarrhea in infants, egfigan
developing countries. Entero-pathogekgiccoil previously associated with

outbreaks of diarrhea in nurseries in developedtrms®®.

1.3.4 Pathogenic fungi

Fungi cause direct harm to man and animals by mehtmxins by
inducing allergic reactions, or by progressive (isis®”. About one-fifth
of the world’s population suffers from mycosis. fran most infections
involve the skin, hair and nail (Superficial my&)siThese mycosis are
unpleasant and be difficult to cure, but will notrmally be lethal. Infections
inside the body (deep-seated mycosis) are much damgerous. They may
become generalized and fetal unless treated. Taetagf most superficial
mycosis are a group known as dermatophytes, belgntp the genera
microsporium, Epidermatophyton and Trichophyton. The various
dermatophytes usually cause virtually identicalidles if the infections
involve the same part of the bdtly

Dermatophytosis refers to the infections of thia skails, or hairs that
are caused by fungi classified as dermatopffteslormally, it is not
considered that dermatophytic fungi can cause systdisease, in fact with
only one minor exception, non-of these fungi caoewgrat 37C. The
dermatophytic fungi include numerous species ofjifuwvhich contained in
the three major genera. These organisms occur wigikdmainly in the soil

and on certain animals. Dermatophytosis is sonteeomost common
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diseases of m&t. Although incidences of infection vary greatly, laast

10-20% of the world’s population may be infectedhathese organisms. An

outstanding feature of these organisms is that dreyall keratinophilic

which means that grow optimally in presence of Kaf®.

Although fungal infections of skin were regardesl the most
common and relatively begin of disease, their pedfias taken a new and
more direct aspect reflected in new pathologicalddmon, particularly in
immunocompromized hosts, which are examplifiedriafignant neoplasm,
antineoplastic and acquired immunodifieiency syn#®. It should be
emphasized that distinctive skin lesion are occedlp the first
manifestations of systemic mycoses and that swprfungal infection of
the skin and mucous membranes represent one okdheest sign of
deteriorating immune functions in HIV-infected iaiuals. Fungal
infections of the skin can be classified accordiogheir site of infection
into the following three groufy8"

1. Superficial Infection; Caused by fungi capable of utilizing keratin for their
nutrition and invading such keratinized tissuelses gtratum corneum of
the skin, nail and haif’.

2. Cutaneous and Subcutaneous Infection; produced by various mould and
yeast.

3. Cutaneous Manifestation of life-threatening vistenasystemic fungal

infections in immunologically competét’?.
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1.3.4.1 Trichophyton rubrum:

Trichophyton rubrum spreads worldwide because of the severity and
longevity of the disease and its refractivity terdpy, this organism causes
many problems, very often. rubrum is the cause of long-established foot
and nail infectiof®. T. rubnim may also cause tinea corporis. Skin lesion

caused byl. rubrumoften have a red margin, the central portion apgpear

be relatively clear, although scaling may be appa@n rare occasionthis
organism may cause tinea capitis. Primarily, thesganisms are
anthrophilic. Because cultures Bfrubrum are quite variable, identification
can be frustratif’. This fungus is white and very fluffy and exhibitgny
aerial hyphae, this downy form is most commonlatsl from cases of
chronic tinea pedis and tinea corporis. The othmnfof T. rubrum is
called the granular form. This white colony is vdlgt, lacks aerial hyphae
and has a pronounced granular appeaf&hce
Trichophyton rubrum is the most common isolate from all regions

except the scalp. Tinea pedis usually of the maccggpe is the most

frequently seen form of disedSe

1.3.5 Cytotoxicity”:

Many experiments carried oun vitro are for the sole purpose of
determining the potential cytotoxicity of compoundsder study, either
because they are being used as a pharmaceuticalsoretic and must be
shown to be nontoxic, or because they are desigseanticancer agents,

when cytotoxicity may be crucial to their action.
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Current legislation demands that new drugs, cossidtod additives,
etc., go through extensive cytotoxicity testingdvefthey are released. This
usually involves a large number of animal experiteenvhich are very
costly and raise considerable public concern. Thereéherefore much
pressure, both human and economic, to performaat |gart of cytotoxicity
testingin vitro . The introduction of specialized cell lines, asllves the
continued use of long-established cultures, may emidiks a reasonable
proposition.

Cytotoxicity is a complex evemh vivo, where its expression may be
manifest in a wide spectrum of effects, from simg#é death, as in the toxic
effects of anticancer drugs on both cells of theduand normal cells of the
bone marrow, skin, or gut, to complex metabolicredi®ons such as neuro —
or nephrotoxicity, where no cell death may occuatydunctional chandé”.
Definition of cytotoxicity will tend to very depenty on the nature of the
study, whether cells are killed or simply have thmietabolism altered.
While an anticancer agent may be required to kilsqthrough it need not),
the proof of the absence of toxicity of anothermimeceutical may require
more subtle analysis of minor metabolic changearoalteration in cell —
cell signaling such as might give rise to an inflaatory or allergic
responsé?.

It is not possible here to define all the requieats of a cytotoxicity
assay, so this study was concentrated on thosetagpat influence growth
or survival. Growth is generally taken to be regatiee potential, measured
by clonal growth, net change in population sizeinaa growth curve , or a
change in cell mass (total protein or DNA) or grosstabolic activity such

as respiration or DNA, RNA, or protein synthesisyally plasma-membrane
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integrity, or can use the same growth parameteabase, not to measure
growthper cell but to say that capacity for growth implies surtAa

1.3.6 Limitations of in vitro methods

It is important that any measurement can be inédeplrin terms of the
in vivo response, or at least with the understanding tlear differences
exist betweenn vitro andin vivo measurements. Measurement of toxicity
invitrois a purely cellular event as presently carried bhwvould be very
difficult to re-create the complex pharmacokinetafsdrug exposure, for
examplein vitro, and there will usually be significant differencesdrug
exposure time and concentration, rate of change cafcentration,
metabolism, tissue penetration, clearance, ancegsor Although it may be
possible to simulate these parameters, e.g., usingicultural tumor
spheroids for drug penetration, most studies canaenon a direct cellular
response. They are thereby gain their simplicity mproducibility.

Many nontoxic substances become toxic after meisthdby the liver;
in addition, many substances that are tarivitro may be detoxified by
liver enzymes. For testinign vitro to be accept as an alternative to animal
testing, it must be demonstrated that potentiattoach the cellm vitro in
the same form as they would vivo this may require additional processing
by purified liver microsomal enzyme preparations a@y-culture with
activated hepatocyt€8.

The nature of the response must also be considaredully. A toxic

response must also considered carefully. A toxgpoasen vitro may be
measured by changes in cell survival or metaboligmile the major

problemin vivo may be a tissue response, e.g., an inflammatocyioeeor
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fibrosis. Forin vitro testing to be more effective, construction of med#
these responses will be required, perhaps utilizuiyres reassembled from
several different cell types and maintained in #ppropriate hormonal
milieu.

It should not be assumed that complex tissue amh esystemic
reactions cannot be simulated vitro. Assays for the inflammatory
response, teratogenic disorders, or neurologicsflaigtions may be feasible
in vitro, given a proper understanding of cell — cell intécac and the

interplay of endocrine hormones with local paraemmd autocrine factors.

1.3.7 Normal cells

Most cells are specialized, they have a specifimfand function that
suit them to the role they play in the body. Normells are growing under
controlled mechanisms, contact inhibition, one aomgad layer, and
differentiated cell$>, for example mouse embryo fibroblast cell line and
chick embryo cell line. Normal cells can enter t®s cycle for about 50
times, and then they die, while cancer cells cdardghe cycle repeatedly. In
the body, a cancer cell divides to form an abnomass of cells called a
((tumor)), which invades and destroys neighborissuie™® .
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1.4 Aim of the work :

1. Synthesize some new 2-( phenyl )-5-substituted4igRadiazoles
[6-10] derived from different amino acid$-@mino benzoic acid,
0-amino benzoic acid, valine , phenyl alanine andilee) having the

following structural formula:

2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4  2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4

-oxadiazole [6] -oxadiazole [7]
e <)

@ I
compound no :- [9], [10]
R: —CH(CH)Z, -CH-CH(CHg),, -CH-ph

2. Elucidate the biological activity of these syntlzesi compounds.
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Chapter Three Results and Discussion

3.2 Antibacterial Activity:

In agreement with 1944)odd and Stiliman®?

who published
their finding that furans with a nitro group in tbe position possessed
antibacterial activity. The 2- position of the &dn must be substituted,
by a group of the general type -C=N-N=C-A (A=Ndadd S).
Scherman® found that the —C=N—N=C— system described. by
(Dodd et al.) may be incorporated in heterocyclygstems, such

compound is described in general terms by stru€tre

(X,A)=O,Nor S

Applying the agar plate diffusion technique somehaf synthesized
compounds were screened vitro for antibacterial activity against
Gram positiveS. aureus and Gram negativee. coli. The zone of
inhibition of bacterial growth around the disc wadsserved the screening
results given in table (3.1), (3.2) and shown gufes (3.11), (3.12),
(3.13), (3.14), (3.15), (3.16), (3.17), (3.18) rrmtied that most of the
synthesized compounds exhibited antibacterial dietsvagainst at least
one of the two types of the tested bacteria. Alnadsthe compounds
have an inhibitory action again§ aureus more thanE .coli. And from
the screening results given in table (3.2) indiddbat compounds [8] and
[10] showed highest inhibitory effect again& aureus , while
compounds [1] and [5] showed highest inhibitoryeetfagainsk. coli in

the same concentration.
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Chapter Three

Results and Discussion

Table (3.1 ) Antibacterial activity of synthesizeccompounds
in conc. 0.005/5ml of DMSO

Compound No. S.aureus (G +ve)| E.cali (G —ve)
[1] P- benzamido benzoic acid ++ -
[2] O-benzamido benzoic acid ++ +
[3] 2-benzamido-3-methyl-butanoic acid ++ +
[4] 2-benzamido-4-methyl-pentanoic acid ++ +
[5] 2-benzamido-3-phenyl-propanoic acid ++ +
[6] 2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4 -oxadiazole + +
[7] 2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4 - oxadiazd| ++ ++
[8] [%;Tt])gphilzla]rrgfloop-;(s-phenyl-l,3,4 -oxadiazole-2yl)- t t
[9] [1-benzamido-1-(5-phenyl-1,3,4-o0xadiazole-2yl)-3- et +
methyl]butane
[10] [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)- et et

2-phenyl]-ethan

Control (DMSO)

Note:
(-) = No inhibition
+ =5-10 mm.

++ =11-20 mm.
+++ = More than 20 mm
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Chapter Three

Results and Discussion

Table (3.2 ) Antibacterial activity of synthesizeccompounds
in Conc. 0.008/5ml of DMSO

Compound No. S. aureus (G +ve) | E. coli (G —ve)
[1] P- benzamido benzoic acid ++ +++
[2] O-benzamido benzoic acid ++ ++
[3] 2-benzamido-3-methyl-butanoic acid +++ ++
[4] 2-benzamido-4-methyl-pentanoic acid ++ ++
[5] 2-benzamido-3-phenyl-propanoic acid +++ +++
[6] 2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4 -oxadiazole ++ ++
[7] 2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4 - oxadiazd| +++ ++
[8] [1-benzamido-1-(5-phenyl-1,3,4 -oxadiazole-2yl)- et et
2methyl] propane
[9] [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)-3- it it
methyl]butane
[10] [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)- ot ot

2-phenyl]-ethan

Control (DMSO)

Note :

(-) = No inhibition

+  =(5-10)mm.

++ = (11-20)mm.

+++ = More than (20)mm

In general the activity of antibacterial agents araelated to:

a) Inhibition of cell wall synthesis such as cyelnse®® penicillin

Binding Proteiff” and bacitracifi®’

b) Alteration of cell membrane permeability or ipiion of active

transport across cell membrane such as surfaants

c) Inhibition of protein synthesis i.e. “Inhibitioaf translation and

transcription of genetic material”., such as Ergthycirf®.

Streptomycin€” and tetracyclin€?.

d) Inhibition of nucleic acid synthesis such asfeamidé®™ and

nalidixic acid®.
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Chapter Three Results and Discussion

Thus, when screening for the antimicrobial actiafythe synthesized
substituted oxadiazole compounds agafhstureus andE. coli bacteria
(Table 3.1, 3.2), It has been found that the drag wore active against
S aureus bacteria.

The difference in effectiveness of the drug betwéhe two types
of bacteria might be attributed to the differencehe cell wall structure.
Bacterial cell wall consists of a branched chairfispolysaccharide
containing alternating units of N-acetylglucose meniand N-acetyl
muramic acid connected by polypeptide cross link#gs layers is called
the peptidoglycaf In Gram positive bacteria, this basic layer is cede
with teichoic acid which is ribitol phosphate, Ne#yd glucose amine
polymer, and glycine, making up to 20% of cell weigWhile in Gram
nagative bacteria, lipopolysaccharides with lipogirtss were external to
glycopeptides, which makes about 80% of the cell waight®® this
lipid containing layer of Gram negative bacteridl e&all keeps various
small molecules from reaching the membf&hén addition to the fact
that Gram positive bacteria cell wall is more peabie to molecules than
Gram negative bacteria cell wail



Chapter Three Results and Discussion

Figure (3.11) Effect of all synthesized compoundad. aureus
in conc. (0.005g/5ml) of DMSO at 37C for 24 hrs of incubation.

Figure (3.12) Effect of all synthesized compoundscE. coli in conc.
(0.005g/5ml) of DMSO at 37C for 24 hrs of incubation
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Figure (3.13) Effect of compounds [1], [2], [3], [Hon S. aureusin
conc. (0.008g/5ml) of DMSO at 3T for 24 hrs of incubation.

Figure (3.14) Effect of compounds [5], [6], [7], [Bon S. aureusin
conc. (0.008g/5ml) of DMSO at 37 for 24 hrs of incubation.
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Figure (3.15) Effect of compounds [9], [10], [11]m@S. aureusin conc.
(0.008g/5ml) of DMSO at 37C for 24 hrs of incubation.

Figure (3.16) Effect of compounds [1], [2], [3], [Hon E. coli in conc.
(0.008g/5ml) of DMSO at 37C for 24 hrs of incubation.
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Figure (3.17) Effect of compounds [5], [6], [7], [Bon E. coli in conc.
(0.008g /5ml) of DMSO at 37C for 24 hrs of incubation

Figure (3.18) Effect of compounds [9], [19], [11]®E. coali in conc.
(0.008g /5ml) of DMSO at 37C for 24 hrs of incubation
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Chapter Three Results and Discussion

3.3 Antifungal Activity:

The synthesized compounds showed an inhibitidecefon the
growth of Trichopytons rubrum. The inhibition ofT. rubrum appeared at
concentration (0.005/5ml) of synthesized compoumds shown in table
(3.3) and figures(3.19), (3.20), (3.21), (3.22)28, (3.24) and observed
that theT. rubrum appeared with resistance to compounds No. [3] and
[4] at the same concentration. and from fig. (3.i8)icated that the
solvent have no effect on tiAerubrumand did not inhibit the growth of
it.

Table (3.3) Anti fungal activity of synthesized compounds in
conc. (0.005/5ml) of DMSO

Compound No. Diameter of inhibition
zone (mm)

[1] P- benzamido benzoic acid -

[2] O-benzamido benzoic acid -

[3] 2-benzamido-3-methyl-butanoic acid 30mm

[4] 2-benzamido-4-methyl-pentanoic acid 50mm

[5] 2-benzamido-3-phenyl-propanoic acid -

[6] 2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4 -oxadiazole -

[7] 2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4 - oxadiazol -

[8] [1-benzamido-1-(5-phenyl-1,3,4 -oxadiazole-2yl)- -
2methyl] propane

[9] [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)-3- -
methyl]butane

[10] [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)- -
2-phenyl]-ethan

Control Full growth

Note:
(-) = No inhibition

00



Chapter Three Results and Discussion

Control

Figure (3.19) Effect of compounds [1] and [controlpn T. rubrum in
conc. (0.008g/5ml) of DMSO at 3QC for 7-10 days of incubation

Figure (3.2+) Effect of compounds [], [3] on T. rubrum in conc.
(0.008g/5ml) of DMSO at 30C for 7-10 days of incubation
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Figure (3.21) Effect of compounds [4], [5] off. rubrum in conc.
(0.008g/5ml) of DMSO at 30C for 7-10 days of incubation

Figure (3.22) Effect of compounds [6], [7] off. rubrum in conc.
(0.008g/5ml) of DMSO at 30C for 7-10 days of incubation
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Figure (3.23) Effect of compoundsA], [¢] on T. rubrum in conc.
(0.008g/5ml) of DMSO at 30C for 7-10 days of incubation

Figure (3.24) Effect of compoundsY+], [ '] on T. rubrum in conc.
(0.008g/5ml) of DMSO at 30C for 7-10 days of incubation
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3.4 Cytotoxic activity:

Cytotoxicity is thein vitro determination of toxic effects of
unknown compounds performed by counting viablescatfter staining
with a vital dye. Alternative methods used for measent of
radioisotope incorporation as a measure of DNAsis, counting by
automated counters and others which rely on dyd<altular activity.
The neutral red method, as originally developedBayenfreund and
Puerne?” is simple, accurate and vyields reproducible restlhe key
component is the vital dye, neutral red (Basic Bedoluylene Red).
Viable cells will take up the dye by active trandpand incorporate the
dye into lysosomes, whereas non-viable cells woll take up the dye.
After the cells have been allowed to incorporae dige they are briefly
washed and fixed. The incorporated dye is themdtieel from the cells in
an acidified ethanol solution. An increase or daseein the number of
cells or their physiological state results in a @amitant change in the
amount of dye incorporated by the cells in thewelt This indicates the
degree of cytotoxicity caused by the test mat&Hal

Figures (3.25), (3.26), (3.27), (3.28), (3.29), and (3.3how
cytotoxic effect of synthesized compounds on normeglls
(Mouse embryo fibroblast), at different concentratin 72hrs period of
incubation.

Figure (3.25 ) can show weak cytotoxic effects @mimpound [1]
on the treated cells at concentrations [0.01], dB]0 [0.0025] and
[0.00125]M, while no effect have been observed ompared with
(solvent) and control at the lowest concentrati@@00625], [0.000313]
and [0.000157] M.
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Compound [2] figure (3.26) showed weak cytotcedfiects only in
high concentrations [0.01] and [0.05]M on the teglatells in compared
with control and solvent. In the lowest concentmatinis compound have
no cytotoxic effects and can see only the effectadfent on treated cells.

Figure (3.27) showed very weak cytotoxic effedftsompound [3]
only in the concentration [0.01]M on the treatetlscand the remained
concentrations have no cytotoxic effects and natedrly the effect of
solvent only.

Fig. (3.28) showed very weak cytotoxic effectcompound [4] in
only the concentration [0.05]M on the treated c¢eWi¢hile the other
concentration have no cytotoxic effects and notearty the effect of
solvent only.

Figure (3.29 ) showed weak cytotoxic effectsamimpound [5] on
the treated cells at concentrations [0.01], [0.0(&P025] and [0.00125]
M, in compared with (solvent) and control, while affect have been
observed at the lowest concentrations [0.000628]000313] and
[0.000157] M.

Figures (3.30 [6]), (3.31 [7]), (3.32 [8]) and.&3 [9]) can shows
no cytotoxic effects on the treated cells in alhcentrations, and noted
clearly only effect of solvent on it.

Figure (3.34) showed weak cytotoxic effects ahpound [10] on
the treated cells at concentrations [0.01] andO®}}, while no effect
have been observed in compared with (solvent) antta@ at the lowest
concentrations [0.000625], [0.000313] and [0.00Q1\3.7

These results indicated that compound [5] showeghest
cytotoxic effect on the treated cells.
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Figure (3.25) Cytotoxic effect of compoundY] on the mouse embryo
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Figure (3.26) Cytotoxic effect of compoundY] on the mouse embryo
fibroblast after 72hrs. of incubation at 37°C
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Figure (3.27) Cytotoxic effect of compoundY]] on the mouse embryo
fibroblast after 72hrs. of incubation at 37°C
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Figure (3.28) Cytotoxic effect of compoundf] on the mouse embryo
fibroblast after 72hrs. of incubation at 37°C
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Figure (3.29) Cytotoxic effect of compoundq] on the mouse embryo
fibroblast after 72hrs. of incubation at 37°C
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Figure (3.30) Cytotoxic effect of compoundT] on the mouse embryo
fibroblast after 72hrs. of incubation at 37°C
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3.5 Suggestion for further work

We hope to continue our extensive program diretbedards the
synthesis of novel heterocyclic compounds of paaénbiological
application, a variety of modification will be dome order to synthesis

the following compounds :

1. Synthesis of new heterocyclic compounds contaifgitfiadiazole
and 1,2 ,4-triazol ring system and studying thectffd replacement
of 1,3,4-oxadiazole by the ring on biological aties of

synthesized compounds which studied.

O+ 00

X=S,N-HandN - Ph

2. Synthesis of other acid hydrazid and studying tfectof presence
of substituent (G) on Biological activity of our rdhesize

compounds

O 0

G = OH, NQ, CH;, OCH;
3. Compound [5] can be test in future and possibleagsanti tumor.

N
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Figure (3.5) FT-IR spectrum of 2-benzamido-3-methybutanoic acid [3]
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Figure(3.7) FT-IR spectrum of 2-benzamido-4-methyl-pentanoic acid [4]
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Figure (3.9) FT-IR spectrum of 2-benzamido-3-phenypropanoic acid [5]
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Figure (3.2) FT-IR spectrum of 2-phenyl-5-[4-(benzamido)-phenyl]-1,3,4 -oxadiazole [6]
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Figure (3.4) FT-IR spectrum of 2-phenyl-5-[2-(benzamido)-phenyl]-1,3,4 - oxadiazole[7]
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Figure (3.6) FT-IR spectrum of [1-benzamido-1-(5-phenyl-1,3,4 -oxadiazole-2yl)-2methyl] propane [8]
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Figure(3.8) FT-IR spectrum of [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)-3-methyl]butane [9]
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Figure (3.10) FT-IR spectrum of [1-benzamido-1-(5-phenyl-1,3,4-oxadiazole-2yl)-2phenyl]-ethan [10]




	Microsoft Word - Abstarct.pdf
	Microsoft Word - Contents.pdf
	Microsoft Word - Experimental Part.pdf
	Microsoft Word - Results And Dicussion.pdf
	Microsoft Word - Supervisors Certification.pdf
	Microsoft Word - Synthesis and Biological Evaluation of some.pdf
	Microsoft Word - The oxadiazoles1.pdf
	Microsoft Word - الاهداء.pdf
	Microsoft Word - الخلاصة.pdf
	Microsoft Word - تكملة المناقشة.pdf
	Microsoft Word - جمهورية العراق.pdf
	Microsoft Word - مصادر.pdf
	Microsoft Word - 2.pdf
	Microsoft Word - 3.pdf
	Microsoft Word - 4.pdf
	Microsoft Word - 7.pdf
	Microsoft Word - 8.pdf
	Microsoft Word - 9.pdf
	Book2 (version 1).xls.pdf
	Microsoft Word - cytotoxicity.pdf
	Microsoft Word - 1.pdf
	Microsoft Word - 2_1.pdf
	Microsoft Word - 3_1.pdf
	Microsoft Word - 4_1.pdf
	Microsoft Word - 5.pdf
	Microsoft Word - 6.pdf
	Microsoft Word - 7_1.pdf
	Microsoft Word - 8_1.pdf
	Microsoft Word - 9_1.pdf
	Microsoft Word - 10.pdf



