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Chapter One

1. Introduction

1.1 Oxadiazoles:

The oxadiazoles are five membered ring aromaticpmamds with
three heteroatoms one oxygen and two nitrogen atevhgch have four

different isomers as shown belldtv

1 1
1.2.3-oxadiazole 1.2 4-oxadiazale 1.2 5-axadiazole 1.3.4-oxadiazolg

1,3,4-oxadiazole is most thermally stable isomed its stability is
controlled in general by the electron density & @2 and C-5 atoms,
which is largely dependent on the substitute. Ttabigy of 1,3,4-
oxadiazole is especially enhanced by alkyl and awbstitution at
positions 2 and ®. In general, the aryl substituted 1,3,4-oxadiaz@le
less sensitive to acid than the alkyl-substituteesoGrekov et af® have
established that the susceptibility to hydrolysisreases with increasing

solubility as in the series shown below:
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Derivatives of 1,3,4-oxadiazoles representirmportant family of
heterocyclic compounds, since many of them dispayemarkable
biological activity like antibacteriél, antifungaf’, antitumof’
,analgesi®, anti-inflammator{’ and anticonvulsafit Some material
applications of 1,3,4-oxadiazole lie in the fieldptnotography and liquid
crystal$'?. Moreover various 1,3,4-oxadiazoles are suitédieuses in
dyestuffs indust’y”, polymer§?, and corrosion inhibitof¥). In
agriculture, 1,3,4-oxadiazole derivatives are uasednsecticidéy”, in
combating unwanted vegetatith and in preventing nitrification of the

s0il®),

1.2 Methods for Synthesizing 1,3,4 — Oxadiazales

Several methods have been used to synthesigd—txadiazoles.

Among these, the following are the most importagthods:-

1.2.1 Dehydration of Acid Hydrazides :

The common synthetic approach to oxadiazoleslwes cyclization of
diacid hydrazine. Hydrazides and related compoinagde been described
as useful building blocks for assembly of varioegehocyclic rings”.

Acid hydrazides are usually prepared from @poading esters with
hydrazine hydrate. These hydrazides are conveotelldcid hydrazides
through their reaction with appropriate acid cldes. The di-acid
hydrazides are established to be the most conveprecursors for the
synthesis of substituted 1,3,4 — oxadiaZbtes
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Where R’=phenyl
R=methyl
The mechanism of this reactiffl is depicted in scheme (1.1)

o) O<, 0 0
| /\II H H
two step R—”

R—C—NHNH, + Ar—C—Cl

C— N—N—C—Ar
tautomersi
I 1"
RC CtOH =H= R—C <|::o

0 Ar O Ar
H
l HD
N—-N

Scheme (1.1) Mechanism of formation of 1,3,4 oxazhée ring by dehydration of di
-acid hydrazide
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Different dehydrating agents can be used sagha@sphorous
oxychloridé®® | phosphorous pentaoxi@® , zinc chloride, thionyl
chloride®, and phosphorus pentachloffde

Recently, 1,3,4 —oxadiazoles derivatives hasenbsynthesize using a
new methods by treatment of a suspension of acaiiaayde with acid
chloride in the presence of an equimolecular amo@imethane sulfonic
acid at room temperature , and then heating taxdmperature gave
1,3,4-oxadiazolé¥? .

MeSOzH / Tolune
)L /NHZ + _)J\Cl 3 NH

R
R NH Reflux, 2-9 hrs R

IZ

w/o
e a4 S
N 0" %

R:CHg
R_:C6H5

In the last few years, a great number of tBedioxadiazole derivatives
were synthesized; the following examples includemeoof these

compounds:
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Katritzky el al® synthesized 1-([1,3,4]-oxadiazole -2-yl-methyl)-1-

H- benzotriazoles, they used an ester as startatgrral.

O

[ ]
R— C—NHNH—C—CH,—BU — = i % )ﬂ

N
\N
N

R =ph , 4-MeCgH, , 4-MeOCgH, , 4-BrCgH,

Berghot®® synthesized a new 1,3,4-oxadiazole derivativesnimstep
reaction of an acid hydrazide with benzoic acidtie presence of

phosphorusoxychloride.

CHs

Ph
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S.Cad*” synthesized 5-aryl-2-chloromethyl-1,3,4-oxadiagoldy
cyclodehydration of N-chloroacetyl-N-arylhydrazsne boiling POJ

o 0
NH,NH, . H,0 I
R—C—OC,H 22 2 »pC— THF
2''15 R C NHNHZ W
o)
n [
R— C—NHNH—C—CH,CI e R )—CHZCI
o)
R= CGH5

A.K.Mansouf® synthesized 5-phenyl-2-(1,3,4-triphenyl pyrazol-5-
y)-1,3,4-oxadiazole by treatment of 4-aryl-5-beylaminol,3,4-
diphenyl-2-pyrazdine-5-carbohydrazides with benzoiacid and
phosphorus oxychloride was found to proceed via ceoent

cyclocondensation and elimination of a benzamid&oube.

N
ph—~7 \N/ph

ph
/
N—N N—N
hCOOH POCI
P 3 5 / / \5 oh
refluxing ph G
Ar CONHNH, o
Ar

H  NHCOph

Ar = C6H5 y 2‘CH3OC6H4
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A.O.mostat. et af*® reported the preparation of bis [5-mercapto-1,3,4-

oxadiazole-2-yl] alkanes from the reaction of ak@ioic dihydrazides

with carbon disulfide in alcoholic potassium hydox

N—"N N—N
H,NNHCO(CH),,CONHNH, KOH /EtOH 5/4 /\\\ M< )\
CS, H o (CH,) o SH
n=2 n=3 n=4

1.2.2 Reaction of acid hydrazide with phosgene:
Hydroxyl-1,3,4-oxadiazoles or 5-substituted-1,3x&diazole-2-one

are obtained from the reaction of the approprigtirdwide with phosgene

in chloroform, for example, benzoyl hydrazide artbggene gave -2-

phenyl-5- Hydroxyl-1,3,4-oxadiazole in quantitatiyield®?.

ﬁ N——N
C6H5_C_NHNH2 + COC|2 —— /4 )\
CeHs . OH
N—/—NH
CGHS/&O%O




Chapter One Introduction

1.2.3 Reaction of acid hydrazide with cyanogenbrorde:

Acid hydrazides are reacted with cyanogenbrentd form 1,3,4-
oxadiazoles with amino group at position (Roda®® synthesized 2-
amino-5-(2-isopropyl-5-methylphenoxymethyl)-1,3 ¥adiazole
according to this method.

N—N
__CHy——CONHNH, SNBT, /CHZ—Z/ \B—NHZ
O 0 o

1.2.4 Reaction of acid hydrazide with carbon disdé

2-mercapto-1,3,4-oxadiazole ring is syntheslaetbllowing the
general method of Young aWdood i.e. by refluxing ethanolic mixture
of the appropriate acid hydrazide , carbon disalddd potassium
hydroxidé®?.

P N—N
VAV S N S

Where R=phenyl group
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El-Masry et al®) Synthesized 5-[2-(2-methylbenzimidazol-1-
yhethyl]-[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
CH,CH,CONHNH, HZCH |\

1.2.4 Reactiorof acid hydrazide with isocyanates (ApfeMethod{:

The preparation of 2- substituted amino — t¢gkddiazoles from acid
semicarbazide (2) was conducted. Thus, treatmeatidf semicarbazide
(2), Which were readily obtainable by the reactbacid hydrazide with
isocyanate , under Appeldehydration condition (RB/CCl, / Et;N)®®

smoothly afforded 1,3,4-oxadiazoles via carbdiimiittermediate (2).
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o}

©)‘\NHNH 2

1

Isocyanate

o}

NH —N

)OJ\
NHR
2 H

PhyP/CCL/Et;N
CH,Cl,

Reflux, 1-2 h

N—N
NH —N / >\
2\ o NHR
C —_—
AN
XH N—R
XH

Where R = amino group

The advantage of the present method is cheaptaxic, stable,

and easy to handle.
1.2.6 Reaction of acid Hydrazides with Orthoesters:
Treatment of the acid hydrazides with orthassteC(OEt) gave

N-aroylhydrazoic esters, which are cyclized uponatimg to

1,3,4 — oxadiazoles.

i i 2
Q/LNHNHZ RC(OEty QﬁH*N:C\
R

lHea'

Where R= phenyl group

10
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Also, bis(1,3,4-oxadiazol-2ylp-phenylene, was prepared by heating
under reflux terphthalic acid dihydrazide in trigtrthoformate®®

o)
| — O HC(OC,Hs)s
H,N—HN—C— -
i \_7/ 4|{|<N~NH2 A "
HR R
S L)

1.2.7 Microwave method? .

Recent advances in technology have now madeowave energy a
more efficient means of heating reactions. Chentieailsformations that
took hours, or even days, to complete can now m®maplished in
minutes. Microwave energy offers numerous benefds forming
synthesis including increased reaction rates, yaitiancements, and
cleaner chemistries.

The microwave technology has been applied taumber of useful
research and development processes such as pdbechaology, organic
synthesis, application to waste treatment, drugasa / targeting; ceramic

and alkane decomposition.

Khalid M.Kham et. al.*" synthesized a number of 2,5-disubstituted
1,3,4 — oxadiazoles under microwave irradiatiomdigh the reaction of
commercially available hydrazides with differentlaaxylic acids in the

presence of phosphorous oxychloride.

11
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|(|) POCI, / Al,O, N—
|

R g + R-C > /'IL
"N NHNH, SOH  5-15min (MW) p/ko 5

Where R=methyl
R =phenyl
Finally, this method provides an excellent agh for the safe, rapid,
inexpensive and simple synthesis of medicinally angnt 2,5-
disubstituted — 1,3,4 — oxadiazoles . Table (1hbws further examples

of using these methods

Structure Method Ref.
N—N ﬁ <|:|) N—N
RS—<O>—©*O—C‘©’C—O‘©—<O>—SR Reaction of acid hydrazide with 4
carbon disulfide
R= ethyl
R
K NN Reaction of acid hydrazide with
\ /o ] 43
N—QO)—NHZ cyanogen bromide
R=4-MeGH4
N—N N—N
.
— S O
r—l Mo Reaction of acid hydrazide with 4
T carbon disulfide
H
R=phenyl

Table (1-1) Methods for synthesizing,4-oxadiazole

12
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1.3 Spectroscopic Identification of 1,3,4 — oxadiafes:

Molecular, electronic, and nuclear resonaneetsp have been used in
the elucidation and identification of different 43— oxadiazole
derivatives. A suggested strategy for the idergtfan process is outlined
in scheme (1.2).

Unknown 1,3,4 — oxadiazole

.

Mass Spectra

1. Identify heteroatoms present,
2. Deduce molecular weight and formula,

3. ldentify the fragments to confirm the assignment

v

Infrar8gectrum
For identifying thenctional groups,
For example CE€NQ-C.

.

Proton NMR Spectrum

1. Identify types of H atoms,

2. ldentify the connectivity ¢C-H framework

Scheme (1.2) A flowchart summarizing a strategyttieridentification of 1,3,4-
oxadiazole derivatives.

13
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The analysis begins with the mass spectrumghwisi used to find the
molecular weight and the molecular formula of th#&4-oxadiazoles.The
mass spectrum is used to identify whether atom®,.Netc are present.
After interpretation of the mass spectrum comeg(&)ein which the IR
spectrum is interpreted to identify which major d¢tian groups are
present (C=N, C-O-C, C=0, etc). Once functionalug have been
identified, step (3) is undertaken, in which thetpn NMR spectrum is

used to categorize the different C-H fragment.

1.3.1 Infrared spectroscopy

In the IR field, the oxadiazole ring has be&aracterized primary by
the bands at about 1020-10506m1245-1255cm, due to the
symmetrical and asymmetrical C-O-C stretcliigand about at 1600-
1615 cnit due to the C=N stretching frequeff€y besides this, amino-
oxadiazoles are characterized by a doublet ingg®n 3440-3330cth
due to the symmetric and asymmetric stretching atibon of —NH
groug*”. Mercapto-oxadiazoles, displayed absorption bairdsthe
regions (2600-2550 ¢t and (1380-1310cH), due to the (S-H) and
(C=S) stretching vibratidff respectively, the absence of peaks in the
region (2600-2550cH) established the existence of the thione form in
the soild states, because 2-mercapto-1,3,4-oxddmzbke all other

compounds containing

N A

——N——CH=S
moiety could exist in two equilibrium tautomeforms enol form (1)

and keto form (Il). Despite the fact, that ketonfias comparatively more
stabl“?),

14
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| O>\SH Q/LO%S

k.
—~——

Thiol (1) Thion (1)

1.3.2 Mass Spectral Studies of 1,3,4-oxadiazoles:

The structure of 1,3,4-oxadiazoles have been aoefir by mass
spectral studies. The fragmentation of 2-substitbaryl-1,3,4-
oxadiazole is initiated mainly by five routes inalied by path “A”, path
“B”, path “C”, path “D” and path “E”, scheme (1.3)

Where Ar=HO-CgH., H:N-CgH,
X=SH
Scheme (1.3) fragmentation pattern of 1,Xddwazole ring

15
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This can be shown in the mass spectrum o¥bB1aB,4-oxadiazole-2-
thiol (X=SH), (Ar=HO-GH,, HoN-C¢H,4- ) which shows interesting ions
at m/z 121 (HO-gH,-C=0") and m/z 120 ( bN-C¢H,-C=0O")
respectively, these ions may be formed by diregrfrentation, path “A”,
or via a diazirine intermediate, path “B”,. The f@tion of number of
significant peaks in these spectra, such ds®b, path “C”, and M -60,
path “D” and path “E” also is explained in terms tbfe diazirine

intermediates or by direct fragmentatiSh

1.4 Biological Activityof 1,3,4-oxadiazole:

Antimicrobials:

Antimicrobial chemotherapeutic agents are clbahmgents that have
the ability to destroy the pathogenic microorgarssar inhibit their
growth at concentrations low enough to avoid urrdése damage to the
host®™. Most of these agents are antibiotic microbialdpiis or their
derivatives that can Kkill susceptible microorgarssior inhibit their
growth. The modern era of chemotherapy began vinghwork of the
German physiciampaul Ehrlich (1854-1915) who began experimenting
with dyes,Ehrlich’s successes in the chemotherapy of sleeping sickness
and syphilis established his concept of selectoxécity and led to the
testing of hundreds of compounds for their theréipgaotential. In 1927,
the German chemical industry began along-term bkeafor
chemotherapeutic agents under the directio€efhard Domagkwho
discovered that prontosil red [I] a new dye forirstey leather, was
nontoxic for animals and completely protected magainst pathogenic
bacteriaStreptococciand Staphylococci. In 1929 the scottish physician
AlexanderFleming found that broth fronpenicillium culture contained
penicillin, an antibiotic that could destroy a nuenbof pathogenic

16
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bacteria. The discovery of penicillin stimulatede tsearch for other
antibiotics®., Selman waksmarand his associates lead to isolation of
streptomycin in 1944 froratreptomyces grisel¥. The development of
the broad spectrum antibiotics such as chloroampbkem1947which
isolated fromStreptomyces venzuel&®. Chlorotetracycline in 1948
from Streptomyces aureofaciefi8 and isolation of antifungal nystatin in
1951 from Streptomyces noursé?, this was led to broad screening
programs that were set up to find agents which d/tvel effective in the
treatment of infections that had been resistashemotherapeutic agent,
as well as to provide safer and more rapid thefapynfections. As a
result large numbers of antibiotics were discovesach as erythromycin
®8 " Lincomycir®” , gentamycifi® and the researches were continued in

order to discover new antibiotics.

HaN N:N—@- SONH,

NH,

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

1.4.1 Resistance to Antimicrobial agents:

Sooner or later bacteria develop resistancartoally any antibiotic
agents. Resistance has many consequences anc@ises the use of
more toxic or more expensive alternative dréfysResistance thus affects
the antibiotic options available to every practigo and is no less a

problem in the developing worfy.

17
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Despite the versatility of antimicrobial ageatsl the evolution of new
ones, bacteria have a limited number of mechaniginantimicrobial
resistance; including: The production of detoxifyirenzyme like
B-lactamase which destr@ylactam antibiotics, or the production of
chloramphenicol acetyl-transferase in gram-negatidoramphenicol
resistant bacterfd®®. In some cases the alteration in the target fer th
drug; which includes both reduction of receptorirety and the
substitution of an alternative pathw& For example, resistance to some
penicillins and cephalosporins may be a functiothefloss or alternation
of the penicillin binding proteins (PRBPof bacterial ribosomé”,

Resistance may arise by a mutation that redtarsget affinity or
allows the over production of a drug modifying emey sometimes the
insertion of foreign DNA by recombination accompks the same end
D Also decreased antibiotic uptake; which occursoubh either
diminished permeability or an active efflux systét In Pseudomonas
aeruginosa, 50 to 85% of resistant strains produce chlorammuoéni
acetyl transferas@” (CAT). In the remainder, resistance is caused by
decreased outer membrane permeaBify reported that the active
efflux of tetracycline is mediated by new membrdransport system
Pseudomonas aeruginos@&an also become resistant specifically to
imipenem through the loss of an outer membraneeprdporin) that

provides a channel for the entry of imiperféin

In general the activities of antibacterial agets are related to:

a) Inhibition of cell wall synthesis such as cyensd® penicillin
Binding Proteiff¥ and bacitracii”

b) Alteration of cell membrane permeability or ipiion of active
transport across cell membrane such as surfatfants

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

18
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transcription of genetic material”., such as Ergthycid’.
Streptomyciri”®and tetracyclin€®.
d) Inhibition of nucleic acid synthesis such asfanamide!® and

nalidixic acid®.

1.4.2 Antimicrobial Activity of 1,3,4-Oxadiazole @gpounds:

Microorganism causes different kinds of diseate human and
animals. Discovery of antimicrobial agents playedeay important role
against infections caused by bacteria. For thisameaearching for new
antimicrobial agents is a continuous process apdtggfforts have been
employed to find new antibiotics or new chemicainpounds to show a
high degree of selective toxicity toward microongam 1,3,4-
oxadiazoles constitute an important class of comgsthaving a wide
spectrum of biological activity.

In the past years considerable evidence has laeeumulated to
demonstrate the efficacy of substituted 1,34-cemmle as
antibacterial”, antifungal®, antimalaridl®, anticonversaft’ and anti-
inflammatory?” compounds. When properly substituted in 2-and 5-
positions. 2-amino-5-substituted-l1,3,4-oxadiazolewere used as
antimitotid® muscle relaxaff® and tranquilizing ageritd. Moreover,
some schiff bases of 2-amino -1,3,4-Oxadiazole halso® shown
remarkable antibacterial and antifungal activiti@shydroxymethyl-5-
aryl-1,3,4-Oxadiazole exhibit anti-inflammatory andnticonvulsive
activity. Further, it was suggested that the (-$}Qup attached to a
heterocyclic nucleus may induce fungicidal activity. Table (1-2)

Summarize structures and biological activity of sdimese compounds
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No. | Compounds name Structure Biological Ref.
activity
2-alkyl (alkylthio)-5- ({Hs
1. | (4-chloro-3-ethyl-1- N-
( y N\’N\ N\ \ Potential
methyl-1H-pyrazole- o o 86
S cl fungicides
5-yl)-1,3,4-
oxadiazole R=CHj
2-(1-methyl-4-nitro Effective drugs
= Py O _ . .
2. | pyrroyl)-5 ?Jkylthlo 2 7\ _21 I;_ . ag.alnst tropica
1,3,4-oxadiazole 'il 0 Diseases 87
R=-CHz, CHzCH,-
5
3. 2,4dichlorophenyl)- C N=NH Fungi toxic
( phenyl) L s g
1,3,40xadiazol-2- o’ O activity 88
thione
5-(2-hydroxy-3,5- Monoamine
4. | dibromophenyl)1,3,4 Br_ (l)H N NH oxidase and
oxadiazol-2-thione Q_( J—s succinate 89
O
Br” dehydrogenass
inhibitory
2-phenyl-5-(1,2- O .
5. . N-N Anti 90
diphenyl-ethyl)- |
©/LO O Inflammatory

1,3,4-oxadiazole

Table (1-2) summarization structures and biologacdivity of some 1,3,4-

oxadiazoles derivatives
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1.4 Aim of the study:

1,3,4-oxadiazole compounds play an importané rol biochemical
processes because the side groups of the mostaltypna essential
constituents of living cells are based on aromagiterocyclic.

This work was designed to reach the followiagéts:

1. Synthesize some new 5-(phenyl)-2-substituteg4igRadiazoles [3-
15] derived from 3-nitrobenzoic acid.

2. Elucidate the biological activity of these dydized compounds.

21
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CHAPTER THREE

3. Results and Discussion

3.1.1 Synthesis of ethyl- 3-nitrobenzoate: [1]
3-nitrobenzoic acid with $$0, in absolute ethanol was refluxed
overnight to afford the ester. The structure of dséer was confirmed

from its melting point and FTIR spectrum.

O,N
O,N 2

o)
(lDl H,SO, ”
CoH — > C-OET
ETOH

(1]

The FTIR spectrum showed the disappearandeeodrbonyl band of
3-nitrobenzoic acid at (1685.7 ¢)nand appearance of the ester carbonyl
at (1716.5 cr). Band of C-H aromatic appeared at (3097.5cand C-

H aliphatic appeared at (2927.7&mBand at (1608.5 ci) represented
stretching of C=C. Figures (3-1a) and (3-1b) shio&vE.T.IR spectrum of
the acid and ester. Table (3-1b) shows charagtehands of compound

[1].

Table (3-1): Characteristic bands of compound1i]

Comp. V(C-H) | V(C-H) | V(C=0) | V(C=C) | V(C-NO,)
No. Ar
arom. | aliph. cm’ cm’ cmt
cm? cm?

oaN Asym. | Sym.
1 @ 3097.5 | 2927.7 | 1716.5 | 1608.5 | 1531.4| 1350.1

vy
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1BPO2S
204.
1036
.“_.Um..m..ﬂ
1124.4
11784 HaWn
1921.0 FO5.9
S2090.7 1¥oe.o
15738
1290.3
23728 16857
202
3325.3
00.0 2E00.0 2000.0 2500.0 2000.0 1750.0 1500.0 1250.0 1000.0 750.0 500.0
NO
2 o
M.P.:140-142 °C __
C-OH

Figure (3-1a): FTIR- spectrum of 3-nitrbenzoic acid
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Q
T
o]
489.9
667.3
o 79.2
933.8
Q 84039
2013.5
© Lgos. 1014.5
1458.1 1091.6
2295.1
7175
O
1137.9
8]
1354.1
2927.7 716.5 1531.4 284.5
1O 3097.5
4000.0 3500.C 3000.0 2500.0 2000.0 1750.0 1500.0 1250.0 1000.0 750.C 500.0
—— Testscan Shimadzu FTIR 8000 series 1/cm
0O, o
M.P.:45-47 °C __
C—OET

Figure (3-1b):FTIR- spectrum of Ethyl-3-nitrbenzoate.
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3.1.2 Synthesis of 3-nitro benzoic hydrazig]:
The acid hydrazide was synthesized by readtigwith hydrazine
hydrate in absolute ethanol. The compound was icoaél from it's Lit.

melting point and FTIR spectrum.

0,N

O,N
(0]
? ETOH |
é-OET-fJ\IH 2NH2 H20—> C-NHNH 2
reflux

(2]

The FTIR spectrum ofompound [2] indicated the disappearance of
the ester carbonyl band at (1716.5"¢rand appearance of two stretching
bands of NH asymmetric and symmetric at (3294.2 and 3209.3)cm
The carbonyl amide (Amide | band) appeared at (1620r"). At
(1558.4 crit) NH & bending (Amide II). Figure (3-2) shows the F.T.IR
spectrum of compound [2]. The mechanism of the tieat® is as
shown in scheme (3-1). Table (3-2) shows charatieribands of
compound [2].

Table (3-2): Characteristic bands of compound [2]

Comp. | v(NH- | ycH) | wc=0) | V(c=C) | O V(C-NO»)
No. | NH,)
. |aromem | cm? cm?t NH) cm?
cm
1 Cm-l
3294.2 Asym. | Sym.
2 | 3200.3| 3020.3 | 1620.1 | 1620.1 | 1558.4| 15¥¢ A | 13424

(ﬁ/_\ _(|)

(1)
Ar ~COEt +  NH,NH, Ar /C OCHs
N
\NH,

Scheme (3-X Mechanism steps for the preparation of compound].

-C,HsOH
—_—

Ar— CNHNH, C,HsOH
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516.9
1342.4
f {5584
i ' 682.8
0.1
I
3020.3
4000.0 3500.0 3000.0 2500.0 2000.0 1750.0 1500.C 1250.0 1000.C 750.0 500.0
—— Testscan Shimadzu FTIR 8000 series 1/¢cm

I

M.P.:135-137 °C OIZ_l_Z_l_N

Figure (3-2): FTIR- spectrum) of 3-nitrbenzoic hydrazide.
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3.1.3 Synthesis of 2-mercapto-5-(3-nitrophen¥|B,4-

oxadiazole[3]:
Reaction of compound [2] with G3KOH in absolute ethanol afforded
compound [3]. The compound was characterize byné#ing point and

FTIR spectrum.

OgN 02N 02N

o) N—N N—NH
I CS/KOH /g, I\
C-NHNH , o/ —_ o/

reflux,7hr

[2] [3]

The FTIR spectrum of compound [3] indicated theappearance of
NH, asymmetric and symmetric stretching bands at (226di*, 3209.3
cm?) respectively, and appearance of sulfohydryl gitsmm band S-H at
(2521.9 cri) and absorption of (C=S) band at (1350.Txmlso F.T.IR
show a typical absorptions of oxadiazole ring emdalic C-O-C
asymmetrical and symmetrical at (1292.2 and 1068m®') and
absorption band of (C=N) at (1632.1 mFigure (3-3) shows the F.T.IR
spectrum of compound [3].Table (3-3) shows charetie bands of

compound [3].
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Chapter three Results And Discussion

Table (3-3): Characteristic bads of compound [3].

Comp. | yc-H) V | V(C=N) | V(C=C)| W(C-NO)) V( C-0-C)
No.
arom.cm | (-SH) | cm? cm? cm? cnt
1 Cm-l

Asym. | Sym. | Asym. | Sym.
3 3052.2 | 2521.9| 1632.1 | 1566.1 | 1505.29| 1350.1| 1292.2| 1068.5

The mechanism of the reactid?fis as shown in scheme (3-2):

©
/\S 0 S
| T - || || B
r—C—NHNH, ————> AT—C—NHNH + ﬁ) ——— > Al—C—NHNH—C=S ———»
S
o o
N—N
Ar — C—NHNH—C=S =——= Ar—C—NNH—(5S — = / so _~HaS
—
0 Ar o~ UsH
S

N—N

N—N
Ar_<o>\g — > Ar—<o>\ SH

Scheme (3-2): Mechanism steps for the pragation of compound [3].
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3.1.4 Synthesis of 2-hydrazido-5-(3-nitrophen¥l3,4-
oxadiazole [4]:

Compound [4] was synthesized by reacting comgo(B] with
hydrazine hydrate in absolute ethanol. The compouasl characterized

by it's melting point and FTIR spectrum.

0,N
N—N

3

NH2N Hy.H

ETOH

[3]

O,N

7_$‘N—NH2

[4]

The FTIR spectrum of compound [4] showed thpeapance of NH
asymmetric and symmetric stretching bands at (234#i%), (3234.40
cm?) respectivelyy(C=N) absorption band at (1606.59 tmv(C-O-C)
asymmetric and symmetric appeared at (1266.1)cif1018.64 cri).
Figure (3-4) shows the F.T.IR spectrum of compojdThe suggested
mechanism of the reaction is as shown in schem®).(3-able (3-4)
shows characteristic bands of compound [4].

Table (3-4): Characteristibands of compound [4]

Comp. | v(NH- | ycH) |wc=C)|V(C=N)| V(C-NO)) V( C-0-C)
No. | NH))
, |aromem | cm? cm* cm™ cm'
cm 1
3346.27 Asym. | Asym. | Sym. | Sym.
4 | 3234.40] v-74.59 | 1548.73| 1606.59| 1502.44| 1315.36| 1266.1| 1018.64
O,N 0N
-H,S N—N

[3]
Scheme (3-3): Mechanism steps for the preparatiasf compound [4].
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O,N
J
[4]
_ _ _ (imaleic anhydride (i)succinic
(|)ph_thaI|c_: anhydride acetic acid anhydrldg
acetic acid acetic acid

-

[5]

HN

/

N

o

02N

O

N Y
N—N H/N
/N«
O
o}
[6]

0

HI
>/- Nf

0

(7]

3.1.5 Synthesis of phthalazine and pyridazin-dioderivatives

[5], [6] and [7]:

Compound [5], [6] and [7] were synthesized frone reaction of

compound [4] with phthalic anhydride, maleic anhgidrand succinic

anhydride respectively in the presence of acetid as solvent and

catalyst. The suggested mechanism for the synthekishe titled

derivatives can be explained as follows in the gamaechanism. In the

first step of the reaction, a protonation proced®s$ place by the acid

followed by a nucleophilic attack by the hydrazme the carbon atom

bearing the positive charge. Losing a proton ardramgement lead to

£y




Chapter three Results And Discussion

cyclization with losing a water molecule. The sugfgd mechanism of

the reaction is shown in Scheme (3-4).

Q O®
CH3COO + H

CH,COOH
® H
0 OH OH HO |
( NH__
©) ® “SNHAr
O _H> O -—>» O —» O
o o o o

H
N\
NHNHAr NHNHAr NHAr
/“u PT. /—n & ®
OH OH OH
( H (O (0]

O O (0]
N N H.,0 N
| —_— AP,
@N/Ar
N\ N
\Hv Ar \Ar
HO OH HO OH 0

Ar = 5-(3-nitrophenyl)-1,3,4-oxadiazole

Scheme (3-4): Mechanism steps for the preparatiorf gompounds [5, 6 and 7].
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Chapter three Results And Discussion

The F.T.IR spectrum of compounds [5], [6] aid indicated the
disappearance of NHband (3346.27 and 3234.40 &nof the starting
material [4] together with the of bands at (336B3tm") and at (1740-
1720 cn) which assignable to stretching vibration of (N-#fjd (C=0),
respectively, of new heterocyclic ring. These reprg the most
characteristic evidence for the success of this ste¢he reaction.

Figures (3-5), (3-6) and (3-7) show the F.Ts@g&éctrum of compounds
[5], [6] and [7].Table (3-5) shows the charactécistands of compounds
(5, 6, 7).

Table (3-5): Characteristibands of compounds (5,6,7).

Comp. | y(-NH) | v(C-H) | v2(c=0) | vc=c) | ¥(C=N) |  y(c-0-C)

No. 1 : cmt 1
cm arom. | hetrocyclic | arom. cm

cm™ cm* cm™ Asym. | Sym.

5 3352.05 ¥.42.81| 1730.6 | 1539.09| 1604.66| 1274.86| 1080.06

6 3282.62| 3058.29| 1726.17 | 1604.66| 1627.48| 1278.72| 1016.42

7 3138.0 | 3087.5 1726.2 1604.7 | 1652.9 | 1296.1 | 1093.6
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Chapter three Results And Discussion

3.1.6 Synthesis of 2-(3,5-Dimethyl-pyrazol-1-yl)-5-(3-
nitrophenyl)- 1,3,4-oxadiazol¢8]:

Compound [8] was synthesized from the reacbbrcompound [4]
with acetyl acetone and acetic acid in absolutareth The compound

was characterized by it's melting point and F.GfRectroscopy.

0N o} o O,N CH
N—N I I N—0N N=— ’
/ \} CH3-C-CH,-C-CHg / )/N/
N—NH, >
H =
o O
ETOH
[4] [8] HaC

The F.T.IR spectrum of compound [8] indicated tisappearance of
NH, bands (3346.27 and 3234.40 tnof the starting material and the
appearance of the C=N band at (1634.5"cand C=C at (1589.6 ¢t
and C-H aliphatic (2891.8 ¢th Figure (3-8) shows the F.T.IR spectrum
of compound [8]. Table (3-6) shows the characteridtands of

compound [8].

Table (3-6): Characteristic bals of compound [8].

Comp. | yc-H) | V(C-H) | V(C=N) | V(C=C)| W(C-NO)) V( C-0-C)
No.

arom.cm' | aliph.cm’| cm? cm?® cm? cn

1

Asym. | Sym. | Asym. | Sym.
8 3016.2 2891.8 | 1634.5| 1589.6 | 1531.4| 1377.1| 1261.4| 1033.8

¢A
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The suggested mechanism of the reaction is shovBcheme (3-5).

Results And Discussion

O

?j: i
CH-C-CHy-C-CH

H+
02N

N—N 0 {OHI
)—N—NHﬁ CH3-J:-CH2 C-CH,

O,N
_ (@]
A
)—N—NH C-CH,-C-CH;,
o @
l CH3
O,N
o1
/ )—N NH- c -CH,-C-CHg
CH3
P.T.
O,N N N CHs
_ —
;\®/
o H
HO H3
-H,0
2N Y CH3
N—N

)/

H3C

Scheme (3-5): Mechanism steps for the preaéion of compound [8].
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3.1.7 Synthesis of 5-(3-nitrophenyl)-2-(3-methyl-5-one-1-yl
pyrazole)-1,3,4-oxadiazolf9]:

Compound [9] was synthesized from the reacbbrcompound [4]
with ethyl aceto acetate and acetic acid in absolethanol. The
compound was characterized by it's melting pointd aR.T.IR

spectroscopy.

02N o
N—N I N
/ \§ vy, CHeC-CH. c OEY/HAC
o M ETOH

The F.T.IR spectrum of compound [9] indicated tisappearance of
NH, bands (3346.27 and 3234.40 tnof the starting material and the
appearance of carbonyl group band at (1720.6)cnand the C-H
aliphatic band at (2927.74 & Figure (3-9) shows the F.T.IR spectrum
of compound [9]. Table (3-7) shows the characteridtands of

compound [9].

Table (3-7): Characteristic barglof compound [9].

Comp. | yc-H)y | W(C-H) | V(C=N) | v(c=C) | v(c=0) | V(C-O-C)
No.

arom.cm' | aliph.cm | cm® cm’ cm’ cmt

1

Asym. | Sym.
9 3081.74 | 2927.74 | 1608.52| 1592.01| 1720.6 | 1265.22| 1066.56

o)
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The suggested mechanism of the reaction is showcheme (3-6).

P
CHa4-C-CH,-C-OET
H+

N—/N

(OH O
/o \ I [
N—NH, + CH;-C-CH,-C-OET
(0] H \/

O,N o)
[

— OH

N=N G

/ )—N-N=C\-CH ,-C-OET
0o CH3

P.T

O,N

Scheme (3-6): Mechanism steps for t of compodif9].
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3.1.8 Synthesisof 4- [5-(3-nitrophenyl)-[1,3,4]oxadiazol-2-yl-
hydrazino]-4-amino benzylidine [10]:

Compound [10] was synthesized from the reactbieompound [4]
with 4-methoxy benzaldehyde in absolute ethanardéd the imine. The

compound was characterized by its melting point aRd.IR

spectroscopy.

" oo™y
] )-H—NHZ — > {o }NH-NZCH@*OC%
[4] [10]

The F.T.IR spectrum of compound [10] indicatleel disappearance of
NH, bands at (3346.27 and 3234.40%rof the starting material and the
appearance of N-H band at (3174.3%rand the 4C-H) bands at (898.8
cm?) and the C=N band of the imine appeared at (18161") and the
C-H aliphatic (2831.3 cif). Figure (3-10) shows the F.T.IR spectrum of
compound [10]. Table (3-8) shows the characteristieds of compound
[10].
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Table (3-8): Characteristic bais of compound [10].

Comp. | yc-H) | V(CH) | V(Cc=N) | vc=Cc)| WV(C-NO)) V( C-O-C)
No.
arom.cm' | aliph.cm | cm™ cm™ cm? cntt

1

Asym. | Sym. | Asym. | Sym.
10 3021.3 2831.3 | 1616.2 | 1589.2 | 1508.2| 1365.5| 1247.5| 1026.1

The mechanism of the reactio®’ is shown in Scheme (3-7).

O,N
N—N
}NHNHZ t Ar-C-H
acid
ETOH/reflux
O,N
N—N O@
)\ e
N-N-C—Ar
(e} H H
P.T

O,N

N—N
iy B
}N N- C Ar )-N-N:CH-Ar
—HZO O

Scheme (3-7): Mechanism steps for the preparatiosf compound [10].
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3.1.9 Synthesis of 5-(3-nitrophenyl)-2-(4-ylacetophenone)
amino-1,3,4-oxadiazole [11]:

Compound [11] was synthesized from the reactbrompound [3]
with 4-aminoacetophenone in dioxin. The compound waaracterized

by it's melting point and F.T.IR spectroscopy.

[11

The F.T.IR spectrum of compound [11] indicatieel disappearance of
S-H band at (2521.9) of the starting material dreldppearance of N-H
band at (3244.0ch) and carbonyl group at (1681.8 ¢mBand of C-H
aromatic appeared at (3035.5Ynand aliphatic at (2803.4¢th Figure
(3-11) shows the F.T.IR spectrum of compound [1d/& (3-9) shows

the characteristic bands of compound [11].

Table (3-9): Characteristbands of compound [11].

Comp. | v(NH) V(C-H) | V(C-H) | V(C=C) | V(C=N) V( C-0-C)

No. | cm™
aliph.cm | cm’ cm? cm?

arom.cm® | !

Asym. | Sym.
11 3244.0| 3035.5 2803.4 | 1583.05| 1630.0 | 1276.8 | 1068.5
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3.1.10 Synthesis of [5-(3-nitrophenyl)-[1,3,4]oxadiazol-2-
ylamino]-acetic acid [12]:

Compound [12] was synthesized from the reactbrcompound [3]
with glycine in dioxin. The compound was charaaedi by it's melting

point and F.T.IR spectroscopy.

NO,
N—N N—N
/ \LSH NHZCH;COOH / )‘NH—CHZ—COOH
o) Dioxin O

[12]

NO,

[3]

The F.T.IR spectrum of compound [12] indicatieel disappearance of
S-H band at (2521.9 ¢hof the starting material and the appearance of
N-H band at (3206.1 ¢ and carbonyl group at (1638.5¢nthe O-H
band appear near (3381.9 OmFigure (3-12) shows the F.T.IR spectrum
of compound [12]. Table (3-10) shows the charastieribands of

compound [12].
Table (3-10): Characteristisands of compound [12].

Comp- | v(- | wc-H) | VC-H) | v(c=c) |V(Ec=N)| Vv(C-0-C)

No. | NH
)1 arom.cm® | aliph.cm | cm™ cm? cm?t

cm 1

Asym. | Sym.
12 | 3206.1| 3082.3 | 2815.8 | 1601.11| 1638.5| 1242.1| 1068.5
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3.1.10 Synthesis of 5-(3-nitrophenyl)-2-aminoethgétate-
1,3,4-oxadiazol¢13]:
[5-(3-nitro-phenyl)-[1,3,4]oxadiazol-2-ylaminaketic acid with
H,SQO, in absolute ethanol was refluxed overnight to raffine ester. The
structure of the ester was confirmed frora inelting point and FTIR

spectrum.

NO

: N——N (o)
_ S0 / )_NH e b oeT
ETOH o R

[13]

N—N
@—4 )—NH-CH ,-COOH
o

[12]

The FTIR spectrum showed the disappearance ofdatimuoyl band of
[5-(3-nitro-phenyl)-[1,3,4] oxadiazol-2-ylamino]-etic acidat (1638.5
cm’) and appearance of the ester carbonyl at (1733r'5. Band of C-
H aromatic appeared at (3069.3 9rand aliphatic at (2981.1 ¢Hh Band
at (1586.39 cm) represented stretching of C=C. Figure (3-13) shthe
F.T.IR spectrum of compound [13]. Table (3-11) skosharacteristic
bands of compound [13].

Table (3-11): Characteristioands of compound[13]

Comp- | ycH) | vc- | v(c=0) | v(c=C) | V(C=N)| V(C-O-C)
No- arom.cm | H) cm? cm* cm’? cm*
! aliph.
cm*
Asym. | Sym.
13 3069.3 | 2981.1| 1733.15| 1586.39| 1620.1 | 1223.14| 1086.29
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3.1.11 Synthesis O0f 5-(3-nitrophenyl)-2-aminoacetiacid
hydrazide-1,3,4-oxadiazole [14]:
The acid hydrazide was synthesized by reacting W8} hydrazine

hydrate in absolute ethanol. The compound was woall from it's

melting point and FTIR spectrum.

NO NO
N—N o) N—N o)
7B\ n ETOH / \ n
)—NH-CHZ-C-OET + NH,NH,.H,0———> NH-CH ,-C-NH-NH,
o reflux o
]

[13 [14]

The FTIR spectrum afompound [14] indicated the disappearance of
the ester carbonyl band at (1733.15 %¥nand appearance of two
stretching bands of NHasymmetric and symmetric at (3354.8 and
3200.5 crit). The carbonyl amide (Amide | band) appeared 661103
cm?). At (1550.81 crif) NH & bending (Amide I1). Figure (3-14) shows
the F.T.IR spectrum of compound [13]. Table (3-42pws characteristic
bands of compound [14].

Table (3-12): Characteristic bands of compound [14]

Comp. | v(- V(C-H) | V(C-H) |VvC=0)| O |V(=N)| WV(C-O-C)
No. NH-
arom.cm | aliph.cm | cm® NH) cm? cm?
NH2) 1 1
9 cm

cm

3354.8 Asym. | Sym.
14 |3200.5| 3069.3 | 2903.48 | 1661.03| 1550.81| 1605.13| 1268.8| 1067.6

The mechanism of the reactidt’is as shown in scheme (3-1)
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3.1.12 Synthesis 0f 5-(3-nitrophenyl)-2-[2"-mercagh -
methyl-1",3",4 -oxadiazole]-2-ylamino-1,3,4-oxadwde ) [15]:

Reaction of compound [14] with €SKOH in absolute ethanol
afforded compound [15]. The compound was charaedy it's melting
point and FTIR spectrum.

cs,/KOH
)—NH {CHy-C-NH-NH y————> )—NH CHzr < )—SH
reflux.7hrs.
[14]

[15]

ﬂ

The FTIR spectrum of compound [15] indicated thsappearance of

NH, asymmetric and symmetric stretching bands at (Z26d1", 3209.3
cm) respectively, and appearance of sulfohydryl gitgmm band S-H at
(2563.87crit) and absorption of (C=S) band at (1386.72EmAlso
F.T.IR show a typical absorptions of oxadiazolegrendo cyclic C-O-C
asymmetrical and symmetrical at (1251.72 and 1®lLZAi") and
absorption band of (C=N) near (1606.59 ¥nFigure (3-15) shows the
F.T.IR spectrum of compound [15]. Table (3-13) skhoeharacteristic

bands of compound [15].
Table (3-13): Characteristic als of compound [15].

Comp. | y(c-H) V | V(c=N) | vCc=C)| V(C-NO)) V( C-0-C)
No.
arom.cm | (-SH) cm? cm* cm? cnt
1 Cm-l

Asym. | Sym. | Asym. | Sym.
15 3081.74 | 2563.87| 1606.59| 1566.09| 1548.73| 1309.58| 1251.72| 1012.56

The mechanism of the reactioff’ as shown in scheme (3-2)

el
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Chapter three Results And Discussion

3.2 Antibacterial Activity:

In agreement with 1944odd and Stilima*?who published their
finding that furans with a nitro group in thHe 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=Dl,and S).
Schermart® found that the —C=N—N=C— system described. By
(Dodd et al.) may be incorporated in heterocyclstems, such

compound is described in general terms by stru€tlite

(X,A)=0,NorS

Applying the agar plate diffusion technique soof the 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 wdsserved the screening
results given in table (3.1) and shown in figurdsl§), (3.17), (3.18),
(3.19), (3.20), (3.21) indicated that most of tlyatkesized compounds
exhibited antibacterial activities against at leaisé of the two types of
the tested bacteria. Almost all the compounds tewvénhibitory action

againstS aureus more thank .coli

v
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Results And Discussion

Table (3.14) Antibacterial activity of synthesizeccompounds
in conc. 0.005/5ml of DMSO

Compound No. S. aureus(G +ve) | E. coli (G —ve)
[1] [5-(3-nitrophenyl)-[1,3,4]oxadiazol-2-yl]-1,2-dihyo-
o , ++ +++
pyridazine-3,6-dione
[2]  [5-(3-nitrophenyl)-[1,3,4]oxadiazol-2-yl]-tetrahyal
o _ ++ ++
pyridazine-3,6-dione
[3] 5-(3-nitrophenyl)-2-(3-methyl-5-one-1-yl pyrazole)-
_ +++ ++
1,3,4-oxadiazole
[4] 5-(3-nitrophenyl)-2-(1,2-dione-1H-2-ylphthazing)-
_ ++ ++
1,3,4-oxadiazole
[5] 4- [5-(3-nitrophenyl)-[1,3,4]oxadiazol-2-yl-hydrami]-
_ o +++ +++
4-amino benzylidine
[6] 2-(3,5-Dimethyl-pyrazol-1-yl)-5-(3-nitrophenyl}-
_ ++ ++
1,3,4-oxadiazole
[7] 5-(3-nitrophenyl)-2-(4-ylacetophenone) amino-1,3,4-
, +++ ++
oxadiazole
[8] 5-(3-nitrophenyl-2-aminoacetic acid hydrazide-4;3, ot ot
oxadiazole
[9] [5-(3-nitrophenyl)-[1,3,4]oxadiazol-2-ylamino]-adet et it
acid
[10]5-(3-nitrophenyl)-2-aminoethylacetate-1,3,4- tt tt
oxadiazole
[11] 5-(3-nitrophenyl)-2-[2 -mercapto-5"-methyl-1°,3%4
+++ +++

oxadiazole]-2-ylamino-1,3,4-oxadiazole

Control (DMSO)

Note :

(-) = No inhibition
+  =(5-10) mm.
++ =(11-20) mm.

+++ = More than (20) mm

TA




Chapter three Results And Discussion

Thus, when screening for the antimicrobialh\aistiof the synthesized
substituted oxadiazole compounds agafistureus andE. coli bacteria
(Table 3.14), it has been found that the drug wasenactive againss.
aureus bacteria. The difference in effectiveness of thegdoetween the
two types of bacteria might be attributed to thiéedence in the cell wall
structure. Bacterial cell wall consists of a bratthchains of
polysaccharide containing alternating units of M+glglucose amine and
N-acetyl muramic acid connected by polypeptide €rtiskage, this
layers is called the peptidogly¢& In Gram positive bacteria, this basic
layer is covered with teichoic acid which is ribbifghosphate, N-acetyl
glucose amine polymer, and glycine, making up téoaff cell weight.
While in Gram nagative bacteria, lipopolysacchasiaath lipoproteins
were external to glycopeptides, which makes ab0@t &f the cell wall
weight™®” this lipid containing layer of Gram negative baizterell wall
keeps various small molecules from reaching the bnen#®® In
addition to the fact that Gram positive bacteridl eeall is more

permeable to molecules than Gram negative baatefiiaval(*°®

14



Chapter three Results And Discussion

Figure (3.16) Effect of compounds [1], [2], [3], [Ron S. aureusin
conc. (0.005g/5ml) of DMSO at 37 for 24 hrs of incubation.

Figure (3.17) Effect of compounds [5], [6], [7], [Bon S. aureusin
conc. (0.005g/5ml) of DMSO at 37 for 24 hrs of incubation.
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Figure (3.18) Effect of compounds [9], [10], [11]m@S. aureusin conc.
(0.005g/5ml) of DMSO at 37C for 24 hrs of incubation.

Figure (3.19) Effect of compounds [1], [2], [3], [Hon E. coliin conc.
(0.005g/5ml) of DMSO at 37C for 24 hrs of incubation.
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Figure (3.20) Effect of compounds [5], [6], [7], [Bon E. coliin conc.
(0.005g /5ml) of DMSO at 37C for 24 hrs of incubation

Figure (3.21) Effect of compounds [9], [10], [11]®@E. coliin conc.
(0.005g /5ml) of DMSO at 37C for 24 hrs of incubation
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Chapter three Results And Discussion

3.3 Conclusion:

In the present work synthesis and study thecefbf some 1,3,4-
oxadiazole compounds on two type of bact&iaureus (G+) andE.
coli. (G-) have been described. Some of these derivatives Bhown
high activity at (0.005g/5ml).

It has been found that the drug was more adiyanstS. aureus
bacteria. These results confirm the fact that camgds with NH, SH and
with heterocyclic have great potential as antibaait@gents.

3.4 Suggestion for further work

We hope to continue our extensive program direttecrd the
synthesis of novel heterocyclic compounds of padébtological
applications, a variety of modification will be dom order to synthesize

the following compounds:

0,N

CHC\,» ol

N—— o
/ s
N_C—C OH
H,S0,4
EtOH
OZN

@ )J c ”
N—c— N—c—c—o c CH,

0,N v

@{7}%_&4 J N

CS,/ KOH

0,N

Q_(_)J I T W

vy




Chapter three Results And Discussion

This work involve adding of glycine to 5-(34mphenyl)-2-[2 -
mercapto-5-methyl-1",3",4 -oxadiazole]-2-ylamin@,#-oxadiazole )
converting it to acid which is changed to esteivdgive in the presence
of ethanol and acid, then after adding excesydidzine hydrate we can
obtain a new derivative of acid hydrazide, at laffer adding carbon
disulfide in the presence of potassium hydroxidesal,3,4-oxadiazole

derivative be available.

V¢



Chapter Two

Experimental

Chapter Two

EXPERIMENTAL PART

2-1 Chemicals

The chemicals used and the manufacturerssesllin Table (2-1).

Table (2-1): The chemicals and manufactures used through the project.

Chemicals
Acetic acid
Acetyl acetone
4-aminoacetophenone
Carbon disulphide
Diethyl ether
Dry benzene
Dioxin
Ethanol (96%)
Ethanol (100%)

Etheyl acetoacetate
Glycine

Hydrazine hydrate (99%)
Hydrochloric acid
Magensium sulfate
Maliec acid

4-methoxy benzalehyde
3-nitrobenzoic acid
Phthalic anhydride
Potassium hydroxide
Sodium bicarbonate
Succinic anhydride
Sulphuric acid

Yy

Supplied from
BDH
BDH

Merck
Merck
BDH
Fluka
BDH
BDH
BDH

BDH
Merck
BDH
BDH
BDH
Fluka
BDH
BDH
BDH
BDH
BDH

Hopkin and Williams

BDH



Chapter Two Experimental

2.2 Instruments:

1- Melting points were recorded using hot stégdlen Kampmelting

point apparatus and were approximate.

2- The F.T.IR spectra in the range (4000-500) evare recorded
using KBr disk on &HIMADZU F. T. IR 8300 spectrophotometer

Japan.

3- Thin Layer Chromatoghraphy (TLC) was carried usihg
Fertigfollen precoated sheets type PolyGram sild,the plates were

developed with iodine vapor.

Yy
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2.3.1 Synthesis of ethyl- 3-nitrobenzodte[1]:

O,N o
” Ha
—C—0—C—CH,

In a 250ml round bottom flask a mixture @1g) of 3-nitrobenzoic
acid, (14.5ml) of absolute ethyl alcohol, (2ml)aancentrated sulphuric
acid was refluxed overnight, after that excessobfent was removed by
distillation. 10% sodium bicarbonate was added he s$olution until
litmus paper turned blue. The ester layer was s#gérby adding the
mixture to a separating funnel and extracting ihgg50 ml) of ether.
The ether layer was separated, dried using unhgdvtg5Q, filtered and
evaporated on a water bath to remove the ether. M547 °C), yield
(75 %).

2.3.2 Synthesis 0f 3-nitro benzoic hydraZfd§]:

O,N
o)
Il H
—N—NH,

A mixture of ethyl 3-nitrobenzoate [1] (0.05 molhda excess of
hydrazine hydrate (10 ml) were refluxed for (2 hethanol (15 ml) was
added and refluxed for (5-7 hrs). The precipitateiclv separated on
cooling was filtered and washed with cold waterpM(135-137 °C),
yield (65%), recrystilization solvent: toluene.

v¢
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2.3.3 Synthesis of 2-mercapto-5-(3-nitrophenyl)-43

oxadiazol&? [3]:

O,
N—N

/ >—SH

A mixture of 3-nitrobenzoic hydrazide [2] (0.01 mdl.81g) with
(0.015mol, 0.5 ml) carbon disulfide and potassiwmrbxide (0.015 mol,
0.829g) was refluxed for 7 hours. Then the solveas evaporated and the
residue was dissolved in water and acidified bwytdilhydrochloric acid,
the precipitate was filtered. M.p. (153-155 °C),elgi (70%),

recrystilization solvent :( ethanol-water).

2.3.4 Synthesis of 2-hydrazido-5-(3-nitrophenyl)-,34-

oxadiazole*[4]:

7_&\N—NH2

A mixture of 2-mercapto-5-(3-nitrophenyl)-1,3,4-okazole [3]
(0.003mol,0.7g) with hydrazine hydrate (0.003moI7@,0.2ml) and
20ml absolute ethanol was refluxed for Shours. Atiat the solvent was
removed and the formed precipitated was filtered dned. M.p. (228-
230 °C), yield (65%), recrystilization solvent: attol.

Yo



Chapter Two Experimental

2.3.5 Synthesis of 5-(3-nitrophenyl)-2-(1,2-dione-1H-2-yl
phthalazine)-1,3,4-oxadiazol€)[5]:

o
O:N
>Q e
o

A mixture of 2-hydrazido-5-(3-nitrophenyl)-1,3,4-adiazole [4]
(0.7g, 0.003 mol) was mixed with phthalic anhydr{@ g, 0.003 mol)
in acetic acid (30 ml), the mixture was refluxed ¥ hours, and then
cooled and added to crushed ice. The precipitatefitared off, washed
with water and recrystallized to the final produuatp. (290-292 °C), and
yield (79%).

2.3.6 Synthesis of [5-(3-nitrophenyl)-[1,3,4]oxad@-2-yl]-
1,2-dihydro-pyridazine-3,6-diori&’[6]:

C A

A mixture of 2-hydrazido-5-(3-nitrophenyl)- 1,304adiazole[4] (0.7
g, 0.003 mol ) was mixed with maleic anhydride 33g, 0.003 mol) in
acetic acid (30ml) the mixture was refluxed forauts, then cooled on
crushed ice, the precipitate was filtered off, wakhwith water,
recrystallized to give the final product, m.p. (18%7 °C), yield(71%).

¥
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2.3.7 Synthesis of [5-(3-nitrophenyl)-[1,3,4]oxad@-2-yl]-
tetrahydro pyridazine-3,6-dior&’[7]:

0
O,N
N—N H/N
/N«
arss
o}

A mixture of 2-hydrazido-5-(3-nitrophenyl)- 1,3p%adiazole [4]
(0.7g, 0.003 mol ) was mixed with succinic anhydr{d).4 g, 0.003 mol)
in acetic acid (30ml). The mixture was refluxed Tohours then cooled
and added on to crushed ice, the precipitate vtased off, washed with
water, recrystallized to give the final product m(p66-168 °C), yield
(67%).

2.3.8 Synthesis of 2-(3,5-Dimethyl-pyrazol-1-yl)&-nitro-
phenyl)- 1,3,4-oxadiazol€%[8]:

O,N N CHa
N—N =
O
=
o
CHs

A mixture of 2-hydrazido-5-(3-nitrophenyl) - 314-oxadiazole [4]
(0.79,0.003 mol) and acetyl acetone ( 0.3 g, 0©08 and (0.1 ml) of
acetic acid in absolute ethanol (30ml) was refluk@d?7 hours. After
concentration and cooling, the soild product thasviormed filtered off
and recrystallized from ethanol m.p. (115-117 Y@ld (87%).

Yv
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2.3.9 Synthesis of 5-(3-nitrophenyl)-2-(3-methylebie-1-yl
pyrazole)-1,3,4-oxadiazolé” [9]:

>\: 7—&_ N/N_

Compound [9] was synthesized by the same methedridbed by the

Hs

preparation of compound [8]. The precipitate wasmled m.p. (270-272
°C), yield (72%).

2.3.10 Synthesis of 4- [5-(3-nitrophenyl)-[1,B4adiazol-2-
yl-hydrazino]-4-amino benzylidin€[10]:

O,N
N—N
/ N
) N=—/CH

CHs

A mixture of 2-hydrazido-5-(3-nitrophenyl)- J43oxadiazole [4]
(0.7g, 0.003 mol) with 4-methoxy benzaldehyde (0.8¢g03mol) in
absolute ethanol (15ml) and dropes of glacial acatid was refluxed for
8 hours cooling the mixture produced which wasemt#d by filteration
m.p. (167-169 °C ), yield (88%), recrystallizatisoivent: ether.

YA
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2.3.11 Synthesis of 5-(3-nitrophenyl)-2-(4-ylasphenone)
amino-1,3,4-oxadiazol&®) [11]:

oL

A mixture of 2-mercapto-5-(3-nitrophenyl)-1,3,4-akazole [3] (0.7g,
0.003 mol) with 4-aminoacetophenone ( 0.4 g, 0.0@B) in dry dioxin
(5ml) was refluxed for 3 hours, then the mixturesvadlowed to cool and
the solid product was obtained by filtration, m(pl73-175 °C), yield
(83%).

2.3.12 Synthesis of [5-(3-nitrophenyl)-[1,3,4]oxadiol-2-
ylaminoJ-acetic acid®® [12]:

O,N
2 N—N o
N—C—C—OH
o

A mixture of 2-mercapto-5-(3-nitrophenyl)-1,34adiazold3] (0.7g,
0.003 mol) with glycine ( 0.23g, 0.003 mol) in ddyoxin (5ml) was
refluxed for 3 hours, then the mixture was allowedool and the solid
product was obtained by filtration, m.p. (181-1&3,%yield (79%).

A
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2.3.13  Synthesis of 5-(3-nitrophenyl)-2-aminoeldgetate-
1,3,4-oxadiazol&® [13]:

In a 50ml round bottom flask a mixture of (4.2g016mol) of [5-(3-
nitrophenyl)-[1,3,4]oxadiazol-2-ylamino]-acetic dcj12], (2.5ml) of
absolute ethyl alcohol, (0.41ml) of concentratedplsuric acid was
refluxed overnight, after that excess of solventswa&moved by
distillation.10% sodium bicarbonate was added te $mlution until
litmus paper turned blue. The ester layer was séparby adding the
mixture to a separating funnel and extracting ihgg10 ml) of ether.
The ether layer was separated, dried using unhgdvtg5Q, filtered and
evaporated on a water bath to remove the ether. (202-204 °C), yield
(71%)

2.3.14 Synthesis 0f 5-(3-nitrophenyl-2-aminoacetiacid
hydrazide-1,3,4-oxadiazol& [14]:

N
HH2||H
NC—— —NH,

A mixture of [5-(3-nitrophenyl)-2-aminoethylda#e-1,3,4-oxadiazole
[13] (0.01 mol) and excess of hydrazine hydraten(pwere refluxed for
(2 hrs), ethanol (10 ml) was added and refluxed (&7 hrs). The
precipitate which separated on cooling was filtewaad washed with cold
water. M.p. (262-264 °C), yield 60%, recrystilizatisolvent: toluene.
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2.3.15 Synthesis of 5-(3-nitrophenyl)-2-[2 -mercaph -
methyl-1°,3",4"-oxadiazole]-2-ylamino-1,3,4-oxadade °*[15]:

O,

acyrege

A mixture Of 5-(3-nitrophenyl-2-aminoacetic @chydrazide-1,3,4-
oxadiazole [14] (0.01 mol, 2.78g) with (0.015mol,50ml) carbon
disulfide and potassium hydroxide (0.015 mol, 0)8&gs refluxed for 7
hours. Then the solvent was evaporated and theéuesvas dissolved in
water and acidified by dilute hydrochloric acidetlprecipitate was
filtered. M.p. (298-300 °C), yield 75%, recrystdizon solvent :( ethanol-

water).

2.4 BIOLOGICAL ACTIVITY DETERMANTION
2.4.1 Microbiological Method

In this work the antimicrobial test was perfedanaccording to agar
well diffusion method®®. The prepared compounds were tested against
two pathogenic microorganism, Gram positi%e aureus and Gram
negativeE. coli. On the solidified media (Nutrient agar), suitabpaced
apart holes were made (6 mm in diameter) thesesheéze filled with
(0.1 ml) of prepared compound concentration thesalve in DMSO (Di
Methyl Sulfoxid) after spread the bacteria on ag@rese plate were
incubated at 37C for 24 hour, the zone of inhibition of bacteriagth
around the hole was observed and measured in mnarencepresented
by (+), (++) and (+++) depending upon the diamatet clarity .
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The scheme of this work involves synthesis and evauation the
biological activity of some new 1,3,4-oxadiazole compounds derived
from 3-nitrobenzoic acid as starting material. This work is divided into

four parts:

First part: This part involved synthesizing 2-mercapto-5-(3-

nitrophenyl)-1,3,4-oxadiazole [3] which derived from the reaction of
compounds 3-nitrobenzoic acid [0], ethyl-3-nitrobenzoate [1],3-nitro
benzoic hydrazide [2], with different organic compounds.

Second part: This part involved synthesizing of phthalazin,pyridazin-
dione derivatives and Schiff base, from the reaction of material 2-
hydrazido-5-(3-nitrophenyl)-1,3,4-oxadiazole [4] with different organic
compounds.

Third part: This part involved connecting p-aminoacetophenone,
glycine with compound [3] 2-mercapto-5-(3-nitrophenyl)-1,3,4-
oxadiazole through elimination reaction. Then synthesizing bis 1,3,4-
oxadiazole compound which derived from the reaction of compounds
[5-(3-nitrophenyl)-[ 1,3,4-oxadiazol €]-2-ylamino]-acetic acid [12], 5-(3-
nitrophenyl)-2-aminoethylacetate-1,3,4-oxadiazole [13], 5-(3-
nitrophenyl)-2-aminoacetic acetic acid hydrazide-1,3,4-oxadiazole [14]
with different organic compounds.

Forth part: This part involved evaluate the biological activity of some
synthesized compounds for their antimicrobial activity against two
strains of pathogenic microorganism Gram positive bacteria

Staphylococcus aureus and Gram negative bacteria Escherichia coli.




The following scheme shows the synthesized compounds
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Scheme (1) shows the synthesezied compounds




ABBREVIATIONS

Symbol

Description

CAT

Chloramphenicol Acetyl-
Transferase

DiMethyl Sulfoxid

Fourir Trans InfraRed

Nuclear Magnatic Resonance

Tetrahydrofuran

Thin Layer Chromatoghraphy
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