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Chapter Four Biological activity

Chapter Four

Biological activity

4.1 | ntroduction:

A few pathogenic species are known to be almost sensitive to certain
antimicrobial agents, although in some parts of the world the situation is
changing. As strains of pathogenic organism differ from one to another
within their species in their antibiotic sensitivities, sensitivity tests are
required as aroutine *°%.

Some heterocyclic compounds are considered such 1,24-triazole,
pyridazine, pyrazole and thiazolidine as chemotherapeutic agents.
Chemotherapeutic agents are chemicals which are intended to be toxic for
the infectious organism but innocuous for the host. So that, it can be given
in sufficient doses to inhibit or kill the microorganism through out the body
without harming the body cell 2.

Heterocyclic rings are considered an important class of compounds
having a wide spectrum of biological activity, the heterocyclic compounds
are well known for their antibacterial and antifungal activities ™. There

are some types of bacteria:

1. Klebsiella pneumonia:
Its gram negative bacilli, non-motile, capsulated, non-spore forming. It
IS present in the respiratory tract and faces of about 5% of normal

individuals. Its causes a small proportion about (1%) of bacterial

112



Chapter Four Biological activity

pneumonias. It occasionally produces urinary tract infection and bacterium
with focal lesionsin debilitated patients 2.

Strains of Klebsiella that is isolated from patients and strains with
multiple antibiotic exposures are almost always resistant because they
possess inducible, chromosomally determined, B-lactamases with high

affinity for cephal osporin ®*V.

2. Pseudomonas aeruginosa: -

Its gram negative rod, motile, non-spore forming. Pseudomonas
aeruginosa is often a major cause of hospita acquired (nonsocial)
infections. Infection can occur at many sites and can lead to urinary tract
infections, sepsis, pneumonia, pharyngitis and wound infection *>¥. These
bacteria are clinically important because they are resistance to antibacterial
agents and consequently are an important potential contaminant of
pharmaceutical and cosmetic preparations. In the preservation of
ophthalmic solution, phenylethanol is recommended for use in combination
with a suitable broad-spectrum antibacterial such as benzakonium

chloride, or chorocresol, or to a lesser extent chlorhexidine ¢,

3. Staphylococcus aureus:

It is gram positive cluster form, non-motile, non-spore forming. It is
leading cause of soft tissue infection, as well as toxic shock syndrome and
scalded skin syndrome. It has been found to be the causative agent in such
ilIness as pneumonia, meningitis, boils, arthritis and osteomyelitis (chronic
bone infection) **°

It readily killed by phenolic and hypochlorite disinfectants at standard
in-use concentrations, and by antiseptic preparation such as

hexachlorophene, chlorhexidine and povidone-iodine. There is some
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evidence that multiply-antibiotic-resistant strains of Staphylococcus aureus
are slightly susceptible to some of these agents than ordinary strains **”.
Most clinica isolates of Staphylococcus aureus resistant to
benzylpenicillin, due to the production of a beta-lactamase that bind to the
antibiotic and destroys its activity by opining it at beta-lactam ring *®.
Methicillin resistance is a complex property and more than one mechanism
iIsinvolved. Strains of methicillin resistant Staphylococcus aureus (MRSA)
that are bets-lactamas negative can appear penicillin-sensitive, methicillin-
resistant on testing .

Resistance to other antibiotics is achieved by a number of different
mechanisms depending on the class of antibiotic; these include membrane
impermeability, alteration of the target site, and enzymic degradation of

antibiotic 9,

4. Bacillus subtilis:

Its gram positive bacilli, motile with lateral flagella, spore forming, non
capsulated. Its one of the commonest saprophytes in contaminant in foods,
clinical specimens and laboratory cultures. The organism is sometimes

found in opportunistic infections or food poisoning %
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4.2 Experimental:

4.2.0 Microbiological tests:

In this work, the antibacterial test was performed according to the
disc diffusion method ®*V. Compounds (10a, 8a, 6b, 20b, 15b) were
assayed for their antimicrobial activity in vitro against two strains of Gram

negative bacteria (Pseudomonas aeuroginosa and Klebsiella pneumoniae)
and two strain of Gram positive bacteria (Staphylococcus aureus and

Bacillus subtilus)

4.2.1 | solation and Diagnosis:

Klebsiella  Pneumoniae, Pseudomonas aeuroginosa and
Staphylococcus aureus were obtained from Hilla surgical teaching hospital
while Bacillus subtilus bacteria was obtained from the microbiology lab of
the college of medicine/Babylon University.

4.2.2 Activation:
The previous bacteria were activated in a Nutrient Growth medium
at 37 °C for 24 hour.

4.2.3 Sensitivity test:-
The prepared agar and Petri dishes were sterilized by autoclaving for

15min at 121 °C. The agar was surface inoculated uniformly from the broth
culture of the tested microorganisms.

In the solidified medium, suitably spaced apart holes were made
(6mm in diameter) these holes were filled with (0.02g) of the prepared
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compounds dissolved in (Iml) of DMSO solvent, DMSO was used as a
solvent. These plates were incubated at 37°C for 24 hour.

4.3 Results and Discussion:

The biological activity of compounds was determined by measuring
the diameter of the empty region around the well (Inhibition zone). The

results of preliminary screening tests are listed in table (4-1)
Table(4- 1)

Antibacterial activities of the synthesized compounds

Not:

- =Noinhibition = inactive

+ =(5-10) mm = dlightly active

++ = (11-20) mm = moderately active
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The biological activity test showed that compound [10] with free (-
NH,) and (-SH) groups having a biological effect more than other

compounds.

4.4 Conclusion:

1. For Klebsiella Pneumoniae (G), compound [10a, 6b] showed
highest activity, while compounds [8a, 20, 15] showed no active on
this bacteria.

2. For Pseudomonas aeuroginosa (G), al compounds have no effect
on this bacteria because this bacteria is highly resistant to a wide
rang of antibiotic because of the slim poly saccharides in cell wall
which blocked antibiotics from bacteria and also there are genetic
factor.

3. For Saphylococcus aureus (G'), al compounds have moderate
effect on this bacteria

4. For Bacillus subtilus (G"), all compounds have moderate effect

except compound [8a] has no effect on these bacteria.
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Figure (4-1):- The effect of compounds|[1, 2, 3, 4, 5] on
Staphylococcus aureus
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Figure (4-2):- The effect of compounds[1, 2, 3, 4, 5] on Klebsiella
Pneumoniae
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Figure (4-2):- The effect of compounds[1, 2, 3, 4, 5] on Bacillus
subtilus
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1. Cyclization between the two functional groups (SH and NH,) of

compound [10a] by using different cyclization reagents to form new
fuesed rings.

N—N R

| | CS, / Pyridine '\f |N

SH /K

e s
HsC 2 H,C N:<SH

N—N I _

CH4; C—ClI N N

[ SH 3 | /lk

N N" g

HaC NH, HaC N=
CHj

NN HCOOH NN

SH M

N Benzen N g

| I

H3C NH2 H3C Nﬂ

N—N _

| Il oy _Ar—COOH NN

N POCI, N g

|
s Ar

NN CICH,COOH N—N

N SH NaOAc | J\

A i

HC 2 HyC HN\[H
(e}
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CICH,COOH l\f IN

NaOAc Q_kNJ\S

NHz HyC HII\I\H)
0

N

NN CeHsCH(OH)COCHs N
SH
N N3
NH _N
HsC 2 H \H\Ph

Ph
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s @ e
' —
H3C NH2 N
— N—N
N| |N sH Oxalic acid | /Ik
N POCl; N s
| —
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2. Formation of thiazolidone and fused ring

N—N
CICH,COOH NH,NH,.H,0
KOHZ/EtOH ar—{_D—sH =
o EtOH
N—N
N—N
T
—CH,- I\
Ar O)—s CH,-COOH ar—L_Dnnm,
T
<
e 3,
S 23
| = |
|3 2
~ o

N—N N
ar—{ Y—s—cH J'\Tj N-N H
0 ’ N Ar—(O%NHNfCOOH

HSCH,COOH
dry benzen

H
OH

N—N s
Ar—(O »—NH—NW

O
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Chapter One

Introduction

1.1 Heterocyclic Compounds:

Heterocyclic compounds are considered an itapbbranch of organic
compounds due to their application in drugs andstiial studies”.

They are major class of organic chemical compowh@sacterized by
the fact that the atoms in their molecules aregdimto rings containing at
least one hetero atom.

The most common heterocyclic are those witb-for six- membered

rings, containing nitrogen (N), oxygen (O), or sulfS)®.

)
N
H

imidazole

Just as with all cyclic compounds, heteracyaiay be aromatic or not

aromatic based on the Hiickel's rule (4n+2)etectron®®.

)
¢

1,3,4-oxadiazole
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1.2.0 Hydrazide derivatives:

Hydrazide and thiosemicarbazide derivativtsaeted a lot of attention
because they are considered as intermediates tthesyre several
compounds such as Schiff bases, oxadidZblthiadiazole®triazole®,
pyridazine!” and pyrazolé® derivatives which all were reported to posses
biological activities. The structural formula ofightype of compound is
(RCONHNH-).

1.2.1 Synthesis of hydrazide derivatives:
Several methods are available for the symhesf hydrazide
derivatives, the most important one is based orrdhetion of esters with

hydrazine monohydraté ** as shown below:

Br Br
B L9
C-OCH; + HaC—N o~ C~NHNH,

[4]

MeOH
s NoH,.H0
[ 2]
[1] 3]
0 o “G-OCHs 0 o G-NHNH,
Cl O cl O
AT e O

| 5]

Acid hydrazide derivatives can also be synthesizech condensation

reaction of carboxylic acid chloride with hydrazimgdrate'*".

11)

HQ

— (0]
i
N>\_’\>*SCH2C—CI + N,H4.H,0

HO [6] 7]

HO
— ®
N, ,)—SCH,C-NHNH,
S

HO

8 ]
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1.2.2 Hydrazide derivatives uses:

Hydrazide derivatives are considered biolallyc active; many
hydrazide compounds were used in treatment of tulbesis *® such as
compound [9].

?
C—NHNH, R R;
R N -OC,Hs H
P -OC3H- -CHj
N~ "Ry -OC4Hqg -CHj
o]

Carbohydrazides were found to be useful as medictespecially in

the treatment of inflammatory, respiratory diseasebtuberculosis such as

isonazide [10f'.

Some of carboxylic acid hydrazides were regzbto have antimicrobial
activities as compound [1£f

C|ZH2CONHNH2
N 0]
O\ /©: I
c N~ “CHj
Ph

[11]
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1.3.0 Oxadiazole:
Oxadiazoles are five membered aromatic riogymounds with three
heteroatom: one oxygen and two nitrogen atoms exidt different

structure formulag®

3
N 7 N N-n3
[ 5N, N2 B \
O/N2 \O/ 4o’NZ 40»
1 1 1 O

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

1,3,4-oxadiazole is the most thermally stabtener and its stability is
controlled in general by the electron density & @id C-5 atoms, which is
largely dependent on the substitutions, the stgholi 1,3,4-oxadiazole is
especially enhanced by alkyl and aryl substituéioposition 2 and 8°.

1.3.1 Synthesis of 1,3,4-Oxadiazole:

Maslat et. al.*® have prepared Bis-1,3,4-oxadiazoles [13a-c] by the
reactions of alkanedioic acid dihydrazides [12avith carbon disulfide in
alcoholic potassium hydroxide solution. Compound3bfl afforded
dibenzylmercapto derivative [14b] by reaction ob@ bromide with
KOH in alcohol:
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H,NNHCO(CH,), CONHNH, 12a (n=3)
12b (n=4)
| 12a-c | 12¢ (n=8)

CS, | KOH/EtOH

I . 13a (n=3)
HS)\O)\(CHZn O)\SH 13b (n=4)
13c (n=8)
[13a—c}
KOH/2PhCH ,Br
N—N N—N
I
PhH2CS/kO)\(CH2)%\O)\SCH2Ph 14b (n=4)
[ 14b |

Grabmann et. al!” found that when methyl anisate [15] allowed to
react with hydrazine monohydrate, the 4-methoxyzbenacid hydrazide
[16] would be formed. Cyclocondensation of thedattompound with
triethyl orthoacetate yielded 2-methyl 5-(4-methoxyhenyl)-1,3,4-

oxadiazole [17] :

O
NH
oo [

H
H,CO H3CO H3CO

[15] |16]
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Khan et. al.,"® prepared 2,5-disubstituted 1,3,4-oxadiazoles under
microwave irradiation [20] by the reaction of hyddes [18] with

carboxylic acids [19] in the presence of phosphsraxychloride :

Q o N—N
POCI; / Al,Oq |
RJ\NHNHz ’ R‘)J\OH 5-15 min(MW) RJ\OJ\R\
[ 18] [ 19] |20]
R= 3-Pyridinyl

R*= diffrent groups

Krayushkin et. al.*® have synthesized 2-phenyl-5-[2-methyl-3-bromo
thiophen]-1,3,4-oxadiazole [23] by reacting acidbcite [21] and benzoic
acid hydrazide in pyridine the diacylhydrazide [28]as obtained.
Producing diacylhydrazide [22] which was convertafler boiling in
phosphorous oxychloride to [23]:

Br Q Br
- - > -
He s © e s ENNE L)

21] 22|

=

O

o

o

Br N—N
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1.3.2 Biological activity of 1,3,4-oxadiazoles detives:
1,3,4-oxadiazoles are heterocyclic compounddiich serve as
biomimtic, reactive pharmacophores and many arerat biological
activities“®*?*??such as, hypotensivé&’ analgesid¢*”, fungicidal activity
(2520) pactericidaf’” and diureti¢®®),
Symmetrical 2,5-bis (2,4-dichlorophenyl)1@ddiazole (DCPO) [24]
and analogues were found to be effective as ingded towards

houseflies, faceflies and hornflies.

This type of compounds was shown to inhiljitioc synthesis in
drosphlia and in musca domestic in vitro and irowstudies®

On the other hand, some of 2,5-disubstitute?l4-oxadiazole used
against 60 tumor cell lines derived from nine caramdl types. Biological
results showed a very interesting anti-tumor aigtiagainst leukemia,
colon and breast cancer, for example 3-(5-phen@4]oxadiazole-2-
yl)1H-benzo indole [25§7.

X= CH,, CH,CH,, CH=CH
R=H, Alk
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Table (1-1): Biological activity of some oxadiazole.

2-mercapto-5-[2-(2- N anti- 31

. JcH,
methyl benzimidazolt N fungal

- e, )

1yl)ethyl][1,3,4]oxadia 2212 gy
zole
5,5-dibenzylthio-1,4- anti- 16
- . 00 0 |
bls-[l,3,4-oxad|azol-2-PhCHZ fo)\(CH“ 0~ NSCH,Ph bacterial
yl]butane
5-phenyl-1,3,4- N——NH anti- 32
oxadiazol-2-thione @O S bacterial
5(5-(methylthio)1,3,4- _ N— anti- 33
( (. thie) @—N'k JL_scH;, :
oxadiazol-2- HoN— & o bacterial
yl)benzensulfonamide 0
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1.4.0 Triazole:
Triazole is five member heterocyclic compouadntaining three

nitrogen and two carbon atoms, with two structfwainulas:

4 3 4 3
R P
5 I\JI,Nz 5<I\JI/N2
H H
1,2,3-triazole 1,2,4-triazole

1,2,4-triazoles are The most important, gmsnarily due to the large
number of uses including drug synthesis, herbiqitetographic chemical
and dyestulffs.

The name triazole was first given to the oarhitrogen ring system

C,N3H; by potts who described its derivatives early at 188,

1.4.1 Synthesis of 1,2,4-triazoles

Zamani et. al.® found that 3-mercapto-2,4-dihydro-4-(4-methyl
phenyl)-5-(isomeric pyridyl)- 1,2,4-triazole [29]ac be prepared by
reaction of substituted pyridine carboxylic aciddhgzides [26] with 4-
methyl phenyl isothiocyanate [27] to give 1-(4-mgtpbhenyl)-4-(isomeric
pyridoyl) thiosemicarbazides [28], then adding saodihydroxide to the
latter compound to produce [29] :
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NCS
(\9 TNl
/jC—NHNHz + > //—C—NHNH-C—NH
N N
CH,
[ 26] [27] [ 28]
a: 2-pyridyl
b; 3-pyridyl
c: 4-pyridyl NaOH
\j
Xy N—N
[ 3 3 s
N N
CH,
[ 29

El-masry et. al.®¥ found that the reaction of 3(2-methyl benzimidazol
1-yl)propanoic acid hydrazide [30] with carbon diude and potassium
hydroxide afforded 5-[2-(2-methyl benzimidazol-}-ylethyl]-1,3,4-
oxadiazole-2(3H)-thione [31]. Compound [31] give [2-(2-methyl
benzimidazole-1-yl) ethyl]-4-amino [1,2,4]triazaBethiol [32] when
reacted with hydrazine hydrate in absolute ethanol

10
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CS, / KOH _ NHNH,
L VREA AL
(;F%CHE, CF%CHs ) CHB

CH2CHchNHNH2 CHZCH2< CH2CH2</
a9 L,
NH
30 Ed 2]

Demirbas et. al.®® found that the reaction of N-tert-butyl carboxy-
ethoxy hydrazone [33] with cyanoacetic acid hyditezgave 3-alkyl-4-tert-
butoxy carbonyl amino-5-cyanomethyi4l,2 4-triazole [34].Compound
[34] was converted to 3-alkyl-4-amino-5-cyanomettilt-1,2,4-triazole
hydrochloride [35] in good vyield by treatment wHICI :

R 0o H 1 N-N -~
H Il N
C=N-N-C-0—tBu H2N"N-C-CH,CN_ Sy N HCI AN N
EtO N 2 R™°N" "CH,CN
HN-C-O—tBu NH, HC]
o)
33] | 34] |35

R= diffrent group

Cansiz et. al®” found that the reaction of phenyl acetic acid ayétte
[36] with carbon disulfide in ethanolic potassiumpdioxid afforded the
potassium-3-(phenyl acetyl)dithiocarbazate [37]mpound [37] gave 3-
mercapto-4-amino-5-benzyl-1,2 4-triazole [38] whereacted with

hydrazine hydrate under reflux:

0 N-N
@CHQC*NHNHZ—C;Z'P;&» @CHZC NHNI-{: @ _NaHaH0 @cH2<
N

|36 37 | 38] o
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1.4.2 Biological activity of 1,2,4-triazoles:

Among the five member heterocyclic compoutrdsoles in general
and in particular -1,2,4-triazole derivatives héaeen found to exhibit wide
spectrum of biological activities , they attractattention owing to their
pesticidaf®, antianxiet{"®, anti-covulsant*®*? anti-fungal®*> anti-
cancef®*? and anti-bacterial properti€§>3

Several compounds, Figure (1-1) containing,4ttriazole rings are
well known as drugs, for example fluconazole whisha triazole anti-
fungal drug, used in the treatment and preventibn superficial and
systemic fungal infections, it is commonly marketedler the trade name
difucan. Also voriconazole is a new triazole detiva with broad anti-

fungal activity®?.

N
-
N-N

OH

Voriconazole

Fluconazole

Figure(1-1)
Figure (1.2) containing compounds havingzwla moieties Such as
vorozole, anastrozole and letrozole which are nersglal drugs, used for

the treatment of cancér’.

12



Chapter One

N=—
‘ |
kNN

CN I I Cl

Letrozole

Introduction
N o
v N CHs
CHy N CN
N CHsz
T
N Cl
Vorozole HsC Cl\?H3

Anastrozole

Figure (1-2)

1.5.0 Pyridazines:

Pyridazine is a member of diazine group thare three possibly

iIsomeric diazines with the nitrogen atoms in a;1]22- or 1,4-relation

ship:

pyridazine

Yy

pyrimidine

pyrazine

No naturally occurring pyridazines have begpmorted because of the

paucity of chemical compounds containing two nigmeg@toms bonded to
one another in natuf&.

13
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Pyridazine ring can be fused with a benzang in two ways giving
phthalazine or cinnolin@”.

N\
\ll\l SN
N =

phthalazine cinnoline

1.5.1 Synthesis of pyridazines:

Eissa® found that pyridazine derivatives [40] can be pred by
sodium salt of sulphonated fatty hydrazides [33hvidenzoyl acrylic acid

in normal ethanol:

Ph

0] _ N~

I PhCOCH=CHCOOH
R-CH-C-NHNH, - RCN?
SOzNa 0
| 39] | 40]
R=a. CH3(CH2)11(%H - b. CH3(CH2)13C|:H - y C. CH3(CH2)12C|H —
SOzNa SOzNa SOzNa

SenefP? found that the reaction of furandione [41] withhgdrous
hydrazine gave 7-hydrazino-3,4-diphenyl-1H-pyrazplridazine [42] :

14
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o o N-N
Ph Ph— H—NHNH ,
/ O NH 2NH2 —
Ph (o) > .N
Ph H
[41 ] [42]

Brana et. al.®” found that when diethyl malonate allowed to react
with 2-bromo-1-(2-furyl)ethanone [43], diethyl 2-[2-furyl)-2-oxoethyl]
malonate [44] would be formed. Reaction of therla@mpound [44] with
hydrazine hydrate gave ethyl 6-(2-furyl)-3-oxo0-4,3;tetrahydropyri-
dazine-4-carboxylate [45] :

R R COOEt
[ = COOEt !
T(\Br W ?\f\/\i
H o}

0 O COOEt
43] [ 44 [ 45]

R= 2-furyl

1.5.2 Biological activity of pyridazine:

Pyridazine and condensed pyridazine are tegoto have good
biological activities.

Hydrazine-pyridazines are continue to be &jfea of interest for
improving medicinal drugs for blood pressure canstech as hydralazine,
which has been used for many years in the tredtroénessential
hypertensior®™ 2

Recently, therapeutic interest in this kinél drug has increase
considerably due to their cytotoxic activities, algyy decreasing blood

flow to tumors®¥,

15
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Pyrazolo [3, 4-d] pyridazines have shown g@wdimicrobial, anti-
inflammatory and analgesic activiti€g.
A number of 3(2H)-pyridazinone derivativesabanalgesic activity as

Emorfazone(4-ethoxy-2-methyl-5-morphalino-3(2H)ipgzinone [46]°°.

1.6.0 Pyrazole:

Pyrazole is a 1, 2-diazole, and as its name i@split may be
considered as an azapyrole. The dimensions (Athefplanar molecular
are illustrated in figure (1 -&”

H
Z
o
9136,
4

Figure (1-3)

However, very few pyrazole derivatives ocoaturally, this may be

due to the difficulty for living organisms to constt the N-N bon&?.

16



Chapter One Introduction

1.6.1 Synthesis of pyrazole:

Kepe et. al® have synthesized 1-acyl-3-hydroxipyrazoles [51]
and related derivatives from ethoxymethylene ox@zelderivatives [47]
and hydrazides or related derivatives [48]. Thehme@tincludes a migration
of an acyl group in the intermediary-formed pyrarna derivative [50] to

yield the rearranged [51] in high yield:

COR
Ph
Oy, O._Ph  RCONHNH,[48] H ONCy O NN
i 14D ~' | RCO-N | -
N ,4 -Dioxane Hl‘\l*C/ N
EtOHC 2h rt + 2h reflux H PhCOHN ]
|47] [49] [ 50]
O R
NN
R = Me , Ph ,P-NO,-Ph , Py J/—(‘ ‘
PhCOHN OH
|51]

Dinoiu and L 9 found that when 3,5-dialkyl-4-
hydroxbenzylhydrazine [52] allowed to react with &&Bntaning 1,3-
diketones in ethanol, then refluxed for (10) hoting, 1-(3,5-di-t-butyl-4-
hydroxybenzyl)-3-(trifluro-methyl)pyrazole-5-one3pwould be formed :

17
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OH

OH COCF; OH t-Bu t-Bu

t—Bu t—Bu CH2\ t—Bu t—Bu
COOEt
H,C HoC. N "2CN—
Z7'NH N ek =/ CFs

NH, o 3 HO

Dawood et. al."? have synthesized [55] through reaction of 3-(2-

furyl)-3-oxo-propanitrile [54] with ethanolic sodiuethoxide followed by
addition of hydrazonyl halide:

o)
H.C  Cl
0 3 - HaC / CN
MCN 0 N-NHPh N
o EtONa Ny
Ph
| 54] { 55}
Martins et. al., ™

prepared a number of 3,4-disubstituted-5-
trichloromethyl-5-dihydro-H-1-pyrazole methyl ester [57 a-d] under

microwave irradiation through the reaction of 1;frjthloro-4-alkoxy-3-

alken-2-one [56 a-d] and methyl hydrazino carbobeyla presence of 10

HCI :

18



Chapter One Introduction

R’ OR RZ  R!
Oj\):< . NH,NH(CO)OMe cl C;]\\—‘(
ccl,R 45 W, 50-55 °C Hoo N

O~ OMe
[56a-d | | 57a-d |

1.6.2 Biological activity of pyrazole:

Pyrazole derivatives constitute an imporfanily of compounds due
to their applications as pharmaceuticals (analgesanti-inflammatory,
anti-bacterial, and antidepressant), agrochemigasecticides) and
dyestuffst’> ")

aminopyrazoles such as ethyl-4-amino-1-(8kim-phenyl)-3-cyano-
1H-pyrazole-5-carboxylate [58] was found potentialigeful to prevent
protein aggregation which is the first phase ofzAgirmer or Creutsfeldt-

Jakob diseasé®.

Br

CO,Et
N 2

N
|
NC NH,

58]
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Deramaxx [59] is apyrazole derivative whighacoxib class of non-
narcotic, non-steroidal, cycloxygenase-inhibitingi-anflammatory drugs
for the control of postoperative pain, inflammati@ssociated with
orthopedic surgery, for the control of pain andanfmation associated

with osteoarthritis in dod5”.

CHF,
| N
F N
50
H,N O
[ 59]
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Table (1-2): Biological activity of some pyrazole.

1-(2-hydroxyethyl)-3-nitro- N j?_(NOZ anti- 78
4-pyrazol-carboxyamide /NTN bacterial
CH,CH,OH
4-Benzylamino-3-(3,5- anti- 79
dimethylpyrazol-1-yl)-6- Ar\qNHCHZPh microbial
(5,5-dioxodibenzothiophent Y /&-)'}'\
2-yl)-4,5-dihydropyridazine e O
oo
3-ethoxymethyl-5- Bt OFEt anti- 80
ethoxycarbonyl-H-pyrazole Elooc N nociceptive
effect
5-[1-Aryl-3-(1,3-diphenyl-4- anti- 81
pyrazoyl)-prop-2- bacterial

enylidene]barbituraic acid
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1.7.0 Thiadiazole:
Thiadiazole compounds are classes of five membangd containing

two nitrogen atoms and one sulfar atom and exidt different structure

formulas:
N N—N N
7\ A\ ( R
NN LN . [N
S S
1,2,5-thiadiazole 1,2,4-thiadiazole 1,3,4-thiadiazole 1,2,3-thiadiazole

The development of 1,3,4-thiadiazole chemiss linked to the
discovery of hydrazine and phenyl hydrazine. Thst fl,3,4-thiadiazole
was prepared by J.Sand in 1882

Bak et. al.®® made a careful analysis of the microwave specofim
1,3,4-thiadiazole, they could determine the stmgctof the molecule as

shown in figure (1 -4)

122\,
[
114.2 1077

5H H2

Figure (1-4)
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1.7.1 Synthesis of 1,3,4- Thiadiazole:

Zhang et. al., ® have synthesized of 3-(2-furyl)-6-aryl-1,2,4-
trizolo[3,4-b]1,3,4-thiadiazoles [61] through theaction of 3-(2-furyl)-4-

amino-5-mercapto-1,2,4-triazole [60] and aromatds in phosphorous

oxychloride :
N._ Ar

o~ PN /L
s ArCOOH O, NS

‘ POCI VNN

NH,

[60] | 61]

Ar =a.4-NH,CgH, , b. 3-Pyridinyl , c. P-CICgH, , d.4-NO,CgH,4

Zamani et. al.,®) found that the reaction of 1-naphthayl amine [62]
with carbon disulfide, methanol and ammonia gavenaphthyl
isothiocyanate [63], followed by adding pyridinglmaxylic acid hydrazide
afforded 4-(1-naphthyl)-1-(isomeric pyridyl) thiosearbazides [64] .The
latter compound [64] reacted with sulfuric acid agave 4-(1-naphthyl
amino)-5-(isomeric pyridyl)1,3,4-thiadiazole [65]:
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NH> NCS

\\/jCONHNHZ - O
OO _CSy/NHz N ;@CONHNHCSN O
a. 2-pyr =
Pb(NO3) iy 3-B¥_r'id¥| N
c.4-pyridy
| 62] | 63] | 64]
HP
Ni
AN
A

Aly and El-Sayed ®® have synthesized 2-amino-5-(3-chlorobenzo
[b]thiophen-2-yl)-1,3,4-thiadiazole [67] through rmensation of 3-
chlorobenzol[b]thiophene-2-carboxylic acid [66] withosemicarbazide by

using phosphorous oxychloride as condensing agent:

cl
\ POCI N—N
@}COOH H,NNHCSNH, Ar)\s)\NHz
| 6] | 67]

A_@
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Farghaly et. al., ®” found that the reaction of oxadiazole thione [68]
with hydrazine hydrate afforded 4-amino-3-(1,3-dpil-1H-pyrazole-4-
yh4,5-dihydro-[1,2,4]triazole-5H)-thione [69] . Reacted of [69] with 1,1-
carbonyldiimidazole (CDI) in dry dioxane gave 33:Hiphenyl-H-
pyrazole-4-yl)5,6-dihydro-[1,2,4]trizolo[3,4-b][1&Jthiadiazol-6-one [70]:

hi§
s S HN j
HoN. S S
O)kNH 2N /NH . \ /N
Ph </ N,H,.H,0 Ph7/\—ﬁ\\ CDI /dioxane Ph N
A EtOH N. Ny
N N |
Ph Ph Ph
| e8] (69 | [ 70 |

1.7.2 Biological activity of 1,3,4-thiadiazole :
1,3,4-thiadiazoles are known for their broad-speutrof biological
activity such as antifungdl® 2 antibacterial®®, herbicidal®, antiviral

®2) and analgesic effe€f *%
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Table (1-3): Biological activity of some thiadiazole.

2-amino-5-(2- antiviral activity | 92
sulfamoylphenyl)1,3, Nl—m
T S 'NH,
4-thiadiazole
2,5-disubstituted-s- antibactrial 95
triazolo[3,4- Ar_(syN_N
b][1,3,4]thiadiazole N'N\’<Ar
2-benzylamino-5-(2- antibactrial 96

pyridyl)1,3,4-

thiadiazole

[2-amino-5(1-methyl-

antibacterial and 97

5-nitro-2- oZN—qM:JI\I—NHZ anti-parastic
imidazolyl)1,3,4- CH, compound
thiadiazole

5-(4-chloro-3-ethyl- fungicidal 98
1-methyl-1-pyrazol- cl Sj R

5-yl)-2-alkylthio-
1,3,4-thiadiazole

R = H, CH3 , CH3CH2 y C3H7 , C6H11
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1.8.0 Thiazolidine:
Thiazolidine is one of a class of organicenhetyclic compounds
containing a five membered saturated ring with theteroatoms: one

nitrogen and one sulfur atom, thiazolidine candaenfl in one form.

&

1.8.1 Synthesis of thiazolidine :

Shmeiss et. al®® found that the interaction of 1-(2,3,4,9)-tetratoyd
1H-carbazol-1-yl-)ethylidene thiourea [71] with ohdacetic acid can
produce via the formation of an intermediate meicwapcetic acid
derivatives [72] which cylizes through eliminatioh water to give 1-[1-(
2,3,4,9-tetrahydrocarbazol-1-ylidene)-N-(thiazailidi-one)ethanamine
[73]:
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| _— | CICH,COOH ‘
— s >

Iz
Iz

N~ "CHj | CH,
S” 'NH, HS  “NH,

Dzurilla et. al., ®? have synthesized 1-(tert-butoxy-carbonyl)-4-
methoxycarbonyl-3-(thiazolin-2-yl)indole [76] thrgh the reaction of 1-
(tert-butoxycarbonyl)indol-3-carboxaldehyde [74thvimethyl L-cystienate
[75] in triethylamine :

COOCH
©\—/(CHO H,N._ «COOCH; HNT i
N ' Hsj 7 ik
Bou N
Bou
|74 | [ 75 ] | 76 |
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Sattigri et. al.*® found that the reaction of aniline [77] with
carbondisulphide and triethylamine gave thiocaibanmacid salt [78]
which react with benzyl bromide to give dithiocarize [79], when [79]
was allow to react with sodium hydride, allyl bra®i and tetra butyl
ammonium iodide gave allyl derivatives [80], andentadded acetonitrile
iodide to [80], (5RS)-5-(iodomethyl)-3-phenyl-18idazolidine-2-thion
[81] was formed :

H H
Ar-NH, ———— Ar/NWS Et?NH - . AF”NWSvPh .
S S
77 | 78] [ 79]
Ar S
/S
/
|
| 80 | [81]

1.8.2 Biological activity of thiazolidine :

Thiazolidine derivatives are reported to sh@wariety of biological
activities. Depending on the subsitutents, thigtwetyclic compounds can
induce different pharmacological properti€8? such as antibacterial,
antifungal®®®, antidiabetic!****%) cardiotonic *°®, anticonvulsant*®”,
cyclooxygenase and lipoxygenase inhibitdf).

Thiazolidinones are derivatives of thiazaleliwhich are important
compounds due to their broad range of biologicaivieg “°?, such as
troglitazone, rosiglitazone and pioglitazone whitlave antidiabetic
effectd™%:
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CHs3
H,C
N
HO %
CH3 O
Troglitazone

@)
CHs %NH

@)
Rosiglitazone

o) S\(O
H3CM©/V %NH
O

Poglitazone

2-Amino-thiazolidin-4-ones have been founthéwe antifungal activity

W11 5ych as 2-amino-3-(arylthiazol-2-yl) -thiazolidideones [82]

DR

S N

25
HN

82
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Table (1-4): Biological activity of some thiazolidine.

2-methylimidazo[1,2- anti- 115
al]pyridine-3-carboxylic o Ii(c'i? mycrobatrial
acid  (2,2-dimethyl-4+ N CHa activities
0x0-1,3-thiazolidin-3-yl)| (N) \_CH,

amide SON

2(3-ethyl-4(3H)- anticonvulsa 116

i i _o_ o) ..
quinazolinone-2 .. 3CI-2|H5 ;& ctivity
ylmercaptoacetylhydrazo ij * g Chs

no-3-ethyl/aryl-5-
methyl-4-thiazolidine

8-substituted(4-dodeyl- 'SOzC antimycobag 117
3-oxo-1-thia-4,8- CioHps—N_ S trail
diazaspiro[4.5]dec-2-yl) fﬁ
aceticacidhydrochlorides C|H_H2N7/N§O

CH,Ph
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1.9.0 Oxazoline:
Oxazoline is one of organic heterocyclic comnpds which it is a class
of five member unsaturated ring containing one exy@tom and one

nitrogen atom, oxazoline can be represented bydwos:

0] @)

J J

1.9.1 Synthesis of oxazoline:

Tang et. al.**® found that the deprotonation of [83] by n-butyl-
lithium in presence of (-)-sparteine gives [84]e tbondensation of [84]
with chiral amino alcohols by using EDC/HOMT affext[85]:

O —— WQQOH . > MO:L
N" R

tBu s’ “tBu "M~y
| 83] [ 84] | 85]

a:CO, 78 °C, b:DMF, 70 °C,MsCl, 70 °C

EDC:N-(3-dimethyl amino propyl)-N'-ethyl carbodiimi de hydrochloride,
HOBT:1-hydroxy benzotriazole

MsCl:methyl-Sulfonyl chloride
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Fu et. al.*'® synthesized bis(oxazoline)biscarboxylate [88] high
yield from treatment of dihydroxy diamide [87] withslight excess of the
dehydrating agent , dimethylaminosulfur tri flider (DAST) at (-78§JC
in CH,CI, followed by addition of KCO; and leave at room temperature:

CO,Et CONH—CH— CO,Me
NaOH , CH;0H, SOCI, ,
aminoalcohol , Et 3N, 72 %
CO,Et CONH—CH— CO,Me
CHZOH

[ 87]

[ 8]

DAST , K,CO3,86% _ N

/
\> 2CO,Me

8]

Mono-oxazoline ligand [92] was obtained adoog to the above

similar procedure from a monoacid [89]
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socl, , N
. COH — minoalconol JEt N, 78%

[89] [90]

DAST , K,COs, 85 %

MeMgBr , THF -78°C _
tort, 76 % o

CO,Me

Preparation of bis oxazoline [94] was prefedithrough the reaction of
compound [93] with (R)-phenylglycinol and G&, for 36 hourg'?

NH, NH o_(\/O
. HCI > \ |
Eto)\)\oa QN N\th
PR
[ o2] [ 04]
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Oxazoline can be prepared from compound [95] adgogrtb the following

reaction®??

OH n-BuLi, THF,
O\) TBSCI . @)OTBS n-BuLi, ether, | ,

~

HoN HN~1gg
| o5] [ 96 |
OTBS
Q\) 1-t-BuCO ,H, EDC, HOBT, 2N HCl _
W 2-MsCl, TEA, DIPEA 5
! 2 | N%
[ 97 ] t-Bu

[ o8 |

TBSCl:tert-butyl dimethyl silyl chloride
EDC:1-[3-(dimethyl amino)propyl]-3-ethyl carbodiimi de hydrochloride
TEA:triethyl amine, DIPEA:diisopropyl ethyl amine

1.9.2 Oxazoline uses:

Chiral oxazolines, especially chiral bis(ocolitze), have been widely
applied in many catalytic asymmetric reactions ersatile ligand$?*%)

oxazoline-base ligands were also found to dbeective for the
asymmetric addition of diethyl zinc to aldehyd&s*®) In particular, the
ligand combining the oxazoline ring and hydroxywgyar an amino group
have been reported to show execllent catalytiovi#igtin the asymmetric

addition of diethyl zinc to aldehyd&s3?
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For examplelkeda et. al.,**® developed the ligands [99-101] for the
asymmetric addition of diethyl zinc to aldehydes darhigh
enantioselectivities were obtained.

Ligands [102] and [103] explored Bplm et al.®**¥ and ligands [104]
designed byPastor and Adolfsson ®*¥ respectively, also it showed good
catalytic activity. In these ligands, the oxazoluret and adjacent hydroxy

group function together control the catalytic psxe

/A "R /L IR
Cph 20H CphZOH
Cph,OH j’
\><R CphZOH

o}
[99a] R = i-Pr [100a] R = i-Pr [101a] R=Me [101b]R = i-Pr
[99b] R = t-Bu [100b] R = t-Bu [101c] R = t-Bu

ﬁ><Ko
@9 - éﬂ LK

Cph,OH N

py) ///

R
104a] R = i-P
[102] (103] Eloﬂ R= ;I)h r
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B of the present work:

Heterocyclic compounds are of great impordabecause many of the

biochemical materials essential to life belonghis ttlass. Nucleic acids,
for example, the chemical substances that carrygdrestic information
controlling inheritance, consist of long chainshaterocyclic units held
together by other types of materials.
This work was designed to reach the following t&ésge
1. To synthesize new substituted five and six membéetdrocyclic
compounds such as 1,3,4-oxadiazole, pyrazole, [aziha-3,8-
dione, pyridazin-3,6-dione, 1,3,4-triazole, thiadivle, A*-oxazoline
and oxapyridazine-6-one.
2. Testing the biological activity for some of the #yesized

compounds on different microorganisms.
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Chapter Three

Results and discussion

3.1 Synthesis of esters[2a, 2b]:

0]
I

—C—OH
l 1a,1bl

/N

Ar—C OC,Hs Ar—C OC,Hs
[2a] [2b]

Scheme (3-1): Reagents and Conditions: i-abs. Et®H¢. HSO,, reflux (5) hrs. ii-
abs. EtOH, conc. $¥$0,, dry benzene, reflux (16) hrs.

m-methyl ethyl benzoate [2a] prepared by reactingnebluic acid
with conc. HSG, in absolute ethanol and then refluxed for (5) hrs.

While p-nitro ethyl benzoate [2b] prepared by reacting perfitro
benzoic acid with conc. 130, in absolute ethanol and dry benzene and
then refluxed (16) hrs.

The FTIR spectrum in figures (3-3) and (3sipw the disappearance
of the C=0 carbonyl band of-toluic acid andp-nitro benzoic acid at
(1685) cnt,(1690) cnit respectively, also disappearance of (OH) of atid a
(3150,3180) cm and appearance of bands at (1720)'cdue to the
stretching vibration of the C=0 of the formed esédiphatic C-H appeared
in the region (2985-2927) chband of NQ asymetric and symmetric
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appeared at (1540,1350) ¢mespectively. Table (3-1) shows characteristic
bands of compounds [2a, 2b].

Table (3-1): Characteristic bands of compounds [2a, 2b]

The mechanism of this reaction is shown below:

( 3
RO

Ar—C—0~CH,CH;
OHH

I
Ar—C—OH + CH3CH, QH

©)
P.T ¥ ~H,0 I
—= Ar—C-0-CH,CH; —2 Ar—C—0CH,CHg
{OH,
CHy

53



12°]

A40.0

T
35.0 |1
I\ /
I':
30.0 A [
)
|i | | \ JJI
25.0 |
IFI | | || | llllulj
20.0 //\ /V\ || "ﬁ', . |UI | | | |I
‘ ) ) rh", W, i | 8p1i6 | ||.." 497.6
2202.6 '|II | II'. | | mﬁ.rll.a |'I | |=se.s
15.0 -i J ’| | ] ! III | 663.5
10.0 \ .'"/ | Ilillll. JI Ii ! | I\L.'ll I |
| | 1215.1 /
\ / || ’539-4' IIII ! 9258
\\« 2565.1 | i: Y \ Ib rass
5.0 ‘ | | 1096.1
2873.7 as ; |
I'. ].'IE 5.7 142?!,5,
0.0
4000.0 I500.0 00,0 2500.0 2000.0 1750.0 1500.0 1250.0 100400 750.0 5D:||:I:.r?
M.P = 107-109 °C Color: yellow
Q Molecular Weight: 136.15 g/mol
C-OH

QL

Molecular Formula: CgHgO»

30141 eide)

Figure (3-1): Sructure, physical propertiesand F.T.IR spectrum of m-toluic acid [1a].
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Figure (3-2): Structure, physical propertiesand IR spectrum of p-nitro benzoic acid [1b].
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Figure (3-3): structure, physical propertiesand IR spectrum of m-methyl ethyl benzoate [2a].
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Figure (3-4): structure, physical propertiesand IR spectrum of p-nitro ethyl benzoate [2b].
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3.2 Synthesis of acid hydrazide [3a, 3b]:

o)
v NH,NH,.H,O EtOH Ar —C —NHNH

Ar—C=OCH,CHz + 22022 reflux (2) hrs. 2
[2a,2b] [ 3,30)]

Scheme (3-2): Reagents and ConditiongidH,O, EtOH, reflux (2) hrs.

The acid hydrazides were synthesized by d¢laetion of ester [2a,2b]
with hydrazine hydrate in absolute ethanol.

The reaction of hydrazine hydrate with esteme of the most common
reactions to synthesize the acid hydrazide dexgatiit is a tetrahedral
nucleophilic substitution reactidh?.

The FTIR spectrum in figures (3-5) and (3Fdd)hydrazide derivatives
[3a,3b] show the appearance of the characteribgoration bands in the
regions (3332-3276) cmdue to asymmetric and symmetric stretching
vibration of the (NH-NH) group, the FTIR spectra also show the
disappearance of absorption band in the regionQLZ&i* due to the
stretching vibration of the carbonyl group of estewhile a new band
appeared at (1677) ¢hand (1620) cm due to the stretching vibration of
amide | and appearance of amide Il bending vibnatiand at (1523) and
(1510) cm' respectively. Table (3-2) shows characteristic dsarof

compounds [3a, 3b].
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Table (3-2): Characteristic bands of compounds[3a, 3b]

The mechanism of the reactigf?’ is shown below:

©
(o o)
Ar—C—OCH,CH; +  NHoNH,.H,0 =——= AI‘—CIZ_OCHZCH;S

ND

0
— I
——CoHsOH o\ —C—NHNH, + C,H.OH
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3.3 Synthesis of 2-mercapto-5-( substituted phenyl)-1,3,4-
oxadiazole [4a,4b] :

O N—N
I CS,/ KOH |
e =22 A
Ar=C=NHNHz = fiux (7) hrs. Ar 0 SH
[3a,3b| [ 4a,4b)

Scheme (3-3): Reagents and Conditions;, B®H, abs. EtOH, reflux (7) hrs.

Reaction of hydrazide derivatives [4a, 4b] with,C)SOH in absolute
ethanol afforded [4a, 4b] respectively.

FTIR spectra of compounds [4a, 4b] in figui®s) and (3-8) indicated
the disappearance of Nkh the rang (3332-3276) chand disappearance
of carbonyl of amide at (1677, 1620) ¢mappearance a weak band at
(2570, 2542.59) cthdue to S-H group, C-O-C asymmetric and symmetric
bands appeared at (1270, 1276.79)cand (1090, 1064.63) c¢h
respectively. Table (3-3) shows characteristic sasfccompounds [4a, 4b].

Table (3-3): Characteristic bands of compounds of [4a, 4b]:
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The mechanism of the reactigf® is as shown below:

N—N N—N
Ar_//\o>\ s — Ar_<o>\SH

CHj,

©
/—\S S
[ B AN © [ |
Ar—C—NHNH, —=—> A"—C—NHNH + <”:> ———— A C—NHNH—C=S ,
S
I [ |~ N—N -H,S
Ar —C—NHNH—C=S =<=—== Ar—C=NNH—CZ=S ——>» / so 2>
I A
O 0 Q{
o.
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Figure (3-8): Structure, physical propertiesand F.T.IR spectrum of 3-mercabto-5-(P-nitro benzoyl)-1,3,4-oxadiazole [4b].
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Chapter three Results and discussion

3.4 Synthesis of2-(P-nitro phenvyl)-5-thio ethyl acetate-1,3,4-

oxadiazole [5b] :

N-N N—N 0
1
ar—{ D—sp CICHCO0CHS | I s _ch,C-oc,H,
O KOH/ EtOH 0 5
5

[4b]

Scheme (3-4): Reagents and Conditions: GIOBIOGHs KOH, abs. EtOH. Ref.lux
{8}hours.

Reaction of compound [4b] with ethyl chloaxetate gave the
compound [5b].

IR spectrum in figure (3-9) confirmed therf@tion of compound [5b]
from the appearance of (C=0) group of ester at @L%31"* and C-H
aliphatic appears at (2920) ¢nirable (3-4) shows characteristic bands of
compound [5b].

Table (3-4): Characteristic bands of compound [5 b]:

8% 3000 2920 1730 1600
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Chapter three Results and discussion

The suggested mechanism of the reaction is as shelow:

N—N
Ar —(O)—SH + 8B

—N ©)

N
CICH,COOCoHs . Z/O»—SCHZCOOCsz + CI

C@‘* HB ——— HCI + B
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Figure (3-9): Structure, physical propertiesand IR spectrum of 2-(p-nitr o phenyl)-5-thioethylacetate-1,3,4-oxadiazole [5b].
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Chapter three Results and discussion

3.5 Synthesis of pyrazol derivatives [6a, 6b,170] :

Ar—C—NHNH,
[3a,3b]
(”) I
Ar—C—N—N Ar—CmINTN
X
o) CHs H,C CHj
[6a,6b] [170]

Scheme (3-5) Reagents and Conditions: gCBICH,COCH;, abs. EtOH, reflux (5) hrs.
ii-CH3COCH,COOCHCHjs abs. EtOH, reflux (5) hrs.

The pyrazol derivatives were prepared throupke reaction of

hydrazide derivatives [3a, 3b] with acetyl acetonethyl aceto acetate.

IR spectra of compounds [6a,6b] in figurel(B-and (3-11) show the
disappearance of NHand NH bands in the region (3332-3276)'cand
appearance of OH band at (3200) cof enol form and C=O band at
(1740) cnt and (1720) cr respectively of the keto form in addition to
the amide C=0 at (1660) ¢chand (1650)c respectively. From the above
mentioned facts, we can indicate compounds [6a, &b} exist in
equilibrium between keto [I] and enol [ll] forms:
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Chapter three Results and discussion

®
1
R—C-N—N RECN—N
) N
o CH3 HO CH3

1] 1]

While FTIR of compound [17b] in figure (3-12%hows the
disappearance of Ntind NH bands in the region (3332, 3276)"camnd
appearance of C-H aliphatic at (2925)trAmide C=0 appeared at (1704)
cm*, C=C aromatic at (1521) ¢mThe characteristic bands of compounds
[6a,6b,17b] are shown in table (3-5).

Table (3-5): Characteristic bands of compounds[6a, 6b, 17b]
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Chapter three

Results and discussion

The suggested mechanism for formation of compouads shown

below**:
n ../\'C')) Il ICI) IOH I
Ar—C—NHNH, * CH3; C—CH, C—-OEt AI’—C—NHNH‘(I':—CHZ'C_OEI
CHs
O
Al E H N r ICI: N N
P.T. r— Z.. P.T L TINTTT
| - ooy |
— HO
H,0 EtO—ICI:J\CHg, Etj\)\cm
o)
'C') Al (I(iN N
 C—N—— r—C—N——
PT. Ar—C-N |N tautomeric & |
— EtOH o CH, HO CHs
CHa
Il ° I I I c|)H Il
Ar—C—-NHNH, * CHyC—CHyC—CHj Ar —C—NHNH-C—CH, C—CHy
CHs
9 Il-l 1]
Ar—C—N——N Ar—C—N——N
P.T. 0 | P.T. |
CH
- Hzo H3C_ T 3 HHOj\)\CH3
3
O
O
+ 1]
+H Ar—C—N—lN
-H,O X
2 HaC CHs
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Figure (3-10): Structure, physical propertiesand IR spectrum of 1-(m-methyl benzoyl)-3-methhyl pyrazol-5-one[6a].
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Chapter three Results and discussion

3.6 Synthesis of pyridazin-dione and phthalazin derivatives
[7a,7b,8a,8Db] :

Ar —C—NHNH,
[3a,3b]
: ii
i
0] 0]
HN ) AN
Ar—C—N Ar—C—N
© @] © 0]
[7a,7b] [8a,8b]

Scheme (3-6): Reagents and Conditions: i- malehyd@nide, acetic acid, reflux (7) hrs.

ii- phthalic anhydride, acetic acid, reflux (7) hrs

Pyridazin-3,6-dione and phthalazin-3,8-diongerivatives were
synthesized by the reaction of hydrazide derivati\ga, 3b] with maleic
anhydride and phthalic anhydride respectively enghesence of acetic acid
as asolvent and catalyst.

The FTIR spectra of compounds [7a, 7b] [&4,i8 figures (3-15) - (3-
18) show the disappearance of the two bands of NHH—@\oup in the
region (3332-3276) cthand appearance of a band due to (N-H) group at
the range (3350-3260) émTwo carbonyl groups of compounds [7a, 7b]
[8a, 8b] appeared at (1735-1725) trmand at (1691-1670) cinfor the
amide carbonyl. The characteristic bands of com@s\ina, 7b], [8a, 8b] is
shown in table (3-6).
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Chapter three Results and discussion

Table (3-6): Characteristic bands of compounds|[7a, 7b], [8a, 8b]:

. 3282 3100 - 1733 1685 1523

- 3350 | 3020 | 2990 1725 1685 1580
-‘ 3350 | 3099 - 1731 1691 1533
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Chapter three

Results and discussion

The mechanism of this reaction is shown befé®

S @
CH3COOH == CH,CO00 + H
©]
O (OH OH
® »/—\
H )
| 0] 0 <= [ ©O HNHN-Ar
O 0
(A)
HIQ NH-NHAr HQ O ar
| Yo H | ©
0 0
O
II
NHNHAr
P.T.
A - [ o
@/ \
o @)
Co _H -
[ N | NPT
C/N\A /’I\I\
I r 0 Loy A
Q Q
w0 O,
CHj
A= maleic anhydride, or phthalic anhydride.
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Figure (3-13): Structure, physical propertiesand F.T.IR spectrum of 1-(m-methyl benzoyl)-1,2-dihydropyridazin-3,6-dione [7a].
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Figure (3-14): Structure, physical propertiesand F.T.IR spectrum of 1-(p-nitro benzoyl)-1,2-dihydropyridazin-3,6-dione [7b].
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Figure (3-16): Structure, physical propertiesand F.T.IR spectrum of 1-(p-nitro benzoyl)-1,2-dihydro phthalazin-3,8-dione [8b].
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Chapter three Results and discussion

3.7 Synthesisof 1,2, 4-triazole derivative [10a] :

1"
Ar—C—NHNH,
[ 34

\i
9 I o o
Ar—C—NH-NH-C-S K
[9al

lii
Yy
Ar/(N)\SH
|

NH,
[104]

Scheme (3-7): Reagents and Conditions:
I- CS;, KOH, reflux (1) hr. ii- BH4.H20, reflux (4) hr.

The 1,2,4-triazole derivative was synthesiaedording to the sequence
in Scheme (3-7).

The acid hydrazide [3a] was treated with oardisulfide followed by
the addition of hydrazine hydrate. Addition of (8 the acid hydrazide in
presence of KOH afforded the salt as in the follmywinechanisrt*® *4”)

o 0 HS |

I ) . I @ 1
Ar—C—NHNH, + S—C\—A'S —Ar—C—NH II\I}C S

/H
Q oo KOH
Ar—C—NH-NHC-S K

-H*
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Chapter three Results and discussion

The addition of hydrazine hydrate leads te tyclization which

produces the triazole [10a] as in the followinggegted mechanism.

o (5.
Ar—C—NHNH-C-S K+ NHoNH,

~_

O
Q P oo
Ar—C—NHNH-C-S K |
®l<
H—II\I—H
N NH,
*+H from solvent
©)
(0] SH
I o\ O @ -H-S
Pl . AC-NHRC-S K —22
H N,
H,N H
+ H‘
I ® - N—N, © ®
Ar—C—NIjll\l:C——S K Ar—C\l\ .CIZ—S K
H N e HN,
H,N H NH,
H, +H+fr0m solvent
h\ H.0 (N_g\ P.T
/ N\ M3 Ar A
O ® o ®
Ar/kN)\S K H jN SK
| 254 |
NH, NH;
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Chapter three Results and discussion

Triazole derivative was characterized by gdfaT.IR spectrum which
showed the disappearance of absorption band a8) 18T due to amide |
and the appearance of a band at (1608 due to stretching vibration of
C=N group, also a weak band appeared at (2771)venich belongs to S-
H group, Asymmetric and symmetric BiHands appeared at (3124, 3095)
cm*. Table (3-7) shows characteristic bands of comgdfa]. The FTIR
spectrum of the above compound is shown in fig8¢&7).

Table (3-7): Characteristic bands of compounds[10a]

3124, 3095 3072 2771 1608 1500
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Figure (3-17): Structure, physical propertiesand F.T.IR spectrum of 3-mer cabto-4-amino-5-(m-methyl phenyl)-1,2,4-triazole [10a].
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Chapter three Results and discussion

3.8 Synthesis of N[-0-hydroxybenzylidine]-(m-tolyl hydrazide)
[11a]:

O

I

C—NHNH, O-Salicylaldehyde C NHN=CH
EtOH

[3a] [11a]

Scheme (3-8): Reagents and Conditions: o-salicstalde, EtOH, reflux (8)hrs.

Reaction of compound [3a] with o-salicylalgigle in absolute ethanol
gave compound [11a].

IR spectrum of compound [1l1a] in figure (3-18hows the
disappearance of —NHstretching bands at (3290, 3280.53) 'crand
appearance of —NH band at (3170) crthe carbonyl group appeared at
(1650) cn, a band of C=C appear at (1600). The disappearafice
hydroxyl group confirmed the possibility of the mgden bonding. Table

(3-8) shows characteristic bands of compound [11a].

Table (3-8): Characteristic bands of compound [11a]:

3170 3010 2910 1650 1600 1570
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Results and discussion

The mechanism of the reaction is as shown b&fy

o N\

1 oo N
Ar—C-NHNH, + Ar=C-H

I H
Ar—C—NHN=C-Ar

G

CHj;

’ Ar‘:

A
-H,0

O

5

HC
HO

I |
Ar—C—NHNH-C-H

Q
Ar—C—NH

&
e

P.T

[ 1]
O OH

Ar
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Chapter three Results and discussion

3.9 Synthesis of thiosemicarbazide [12b] and semicarbazide
[18b] derivatives.

1]
Ar—C—NHNH,
[ 3b]
i-PhNC i-PhNCO
® s Q Q.
Ar —C —NHNH-C—NHAr Ar=C=NHNH=C=NHAr
[ 12b] [18b]

Scheme (3-9): Reagents and conditions: i- phewyhiscyanate, abs. EtOH, reflux (7)
hrs. ii- phenyl iso cyanate, abs. EtOH, reflux (g)h

The reaction of acid hydrazide with phersgthiocyanate in absolute
ethanol gave the thiosemicarbazide [12b] while teacwith phenyl
Isocyanate gave semicarbazide [18Db].

The FTIR spectrum in figure (3 -19) for thiogearbazide [12b] show
disappearance of the two absorption bands at (3@32)and (3276) cm
'due to asymmetric and symmetric stretching vibrati6 NH-NH, group
of acid hydrazide [3b] and the appearance of the alwsorption band at
(3307) cnt and (3232) cm due to the three group of N-H and appearance
band of C=S at (1312) clhamide C=0 appeared at (1643)tm

While the FTIR spectrum in figure (3 -20) tbee semicarbazide [18b]
shows the disappearance of the two absorption ban@332) crit and
(3276) cm' due to asymmetric and symmetric stretching vibratf NH—
NH, group of acid hydrazide [3b] and appearance agbadband due to —
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Chapter three Results and discussion

NH group at (3284) cih and (3269) cm. Two carbonyl groups of
compound [18] appeared at (1658) triTable (3-9) shows characteristic
bands of compound [12b, 18b].The FTIR spectra efahove compounds

are shown and (3 -20)

Table (3-9): Characteristic bands of compounds[12b, 18b]:

The mechanism of the reaction is shown below:

N

I . Yin
Ar—C—NHNH, + AF—N=C£X

0 M o) X

—CoNH R ezmar P.T. L I :

Ar—C—NH=N=C=NAr Ar—C—NHNH—C—NHAr
"

Ar= —@NOZ , Ar‘=4© . X=0,S
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Figure (3-20): Structure, physical propertiesand F.T.IR spectrum of 1-phenyl-4-(p-nitro benzoyl)semicar bazide [18b].
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Chapter three Results and discussion

3.10 Synthesis of 2-(phenyl amino)-5-(p-nitro phenvl)-1.3.4-
thiadiazole[13b]:

o S
OZN@C NHNH-C—~NHPh
[12]

conc.H ,SO,4

Scheme (3-10): Reagents and Conditions: Coi8( stirred (3) hrs.

1,3,4-Thiadiazole derivative [13b] was symsilzed from the reaction of
thiosemicarbazide derivative with concentratedwidfacid at (0fC.

The IR spectrum in figure (3-21) show ban@3290) cm' due to N-H
groups, band at (1600) ¢nfor C=N, band at (690) cfattributed to C-S-
C band is a good evidence for oxadiazole formutatiable (3-10) shows

characteristic bands of compound [13b].

Table (3-10): Characteristic bands of compound [13b]:

3290 3080 1600
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Chapter three Results and discussion

The mechanism of the reaction was affected by nmécular cyclization

through the lossing of 40 as shown beloW*®*

|C|) § H,SO HN—N H
Ar—C—NHNH-C—NHAF——— 8— C NHAr

H=N—N7H
Hoﬂ\r/ NHAr

HN—NH
HO- C NHAr
Ar Ar

TN—/N + N—N
\‘ )—NHAr -Hs0 ar—L SJ—NHAr‘
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Figure (3-21): Structure, physical propertiesand IR spectrum of 2-(phenyl amino)-5-(p-nitro phenyl)-1,3,4-thiadiazole [13b].
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Chapter three Results and discussion

3.11 Synthess of 3-mercapto-4-phenyl-5-(P-nitro Phenvyl)-
1,2, 4-triazolef14Db]:

Q 3
OZN@C—NHNH-C—NHPh
[12b]

lZM NaOH

N—N
OZNO—mNJ—SH
|
Ph

| 14b]

Scheme (3-11): Reagents and conditions: 2M NaOldyxéf)hrs.

Thiol-triazole prepared through the reactioh thiosemicarbazide
derivative with NaOH under refluxing condition afted interamolecular
cyclization through the loss of,B.

The IR spectrum in figure (3-22) show disappace of the bands at
(3307) cnt and (3232) cm due to NH-NH group with appearance of a
weak band due to —SH group at (2742)'criso shows the disappearance
of the band at (1643) ¢cmdue to C=0 of amide | with appearance of a
band at (1602) cthassignable to C=N of triazole ring. Table (3-119\ss
characteristic bands of compound [14b].
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Chapter three

Table (3-11): Characteristic bands of compound [14b]:

Results and discussion

The suggested mechanism for the reaction is:

(@] S _
o o . NaOH Hl}l II\IH
Ar —C —NHNH—C—NHAr 0=Ce C=5 —
S0 AN
Ar  NAr-
©
H-N—NH N—NzH N—N
Opx P.T. | P.T.
1. HO [
#\N#S #\N/&\S)« H,0 ArJ\N)\SH
Ar I Ar I I
Ar Ar’ Ar’
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Figure (3-22): Structure, physical propertiesand F.T.IR spectrum of 5-(p-nitro phenyl)-4-phenyl-1,2,4-triazole-3-thiol [14b].
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Chapter three Results and discussion

3.12 Synthesis of 4-(p-bromo phenyl)-2-(p-nitrobenzoic acid
hydrazide)-3-N-phenyl-4-(hydroxy)thiazolidine [15b]:

O S

I I
OZN@C—NHNH-C—NHPh
[12b] 0
Br—CH,-C—PhBr

Ph

'C') \N PhBr
O,N C—NHN:\/_><
2 ::: s” TOH

[15D]

Scheme (3-12): Reagents and Conditigmisromo phenacyl bromide, abs. EtOH, reflux
(8) hrs.

Thiazolidine derivative [15b] was synthesiziEom the reaction of
thiosemicarbazide [12b] witp-bromo phenacyl bromide which was used
for cyclization of the previous compound.

The FTIR spectrum in figure (3-23) shows dmsappearance of thione
group of the thiosemicarbazide [12b] at (1240)*cnith the appearance of
band at (3629) cthassinable to (OH) group, band due to NH-NH group
appeared at (3338) ¢inC=N band appears at (1585) tnband at (696)
cm* belongs to (C-S-C) group. Table (3-12) shows attaristic bands of
compound [15b].
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Chapter three Results and discussion

Table (3-12): Characteristic bands of compound [15b]:

3629 | 3338 3109 1676 1585 1523 696

The mechanism of reaction is shown below:

0 s O\
1] Il eo@ 1]
Ar—C—NHNH-C—NH-Ar + Br—CH., C—PhBr
- 2
Ar\\ Ar‘\
_ 0 N
R N CH e I OH
Ar—C-HNN=-C C=0 Ar—C—NHN
A T S PhBr
H S) PhBr
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Chapter three Results and discussion

3.13 Synthesis of 2-(p-nitro phenvl)-4H-oxapyridazin-6-one
[16D]:

o) Y©/
< > I ICH H
O,N C—NHNH, CICH,COOH T

CH3COONa

[ 3b] [16b]

Scheme (3-13): Reagents and Conditions: GIGBIOH, CHCOONa, reflux (4) hrs.

Reacting of acid hydrazide [3b] with chlorcetic acid in presence of
sodium acetate and acetic anhydride gave compdi@in]. [

The IR spectrum of the above compound inrégi3-24) show band at
(3200) due to N-H group, band at (1700) tdue to carbonyl group, C-O-
C asymmetric and symmetric bands appear at (12W08)and (1000) ci
respectively. Table (3-13) shows characteristicdsanf compound [16b].
The IR spectrum of compound [16b] is shown in feg(B-24).

Table (3-13): Characteristic bands of compound [16b]:

- 3200 3100 1700 1600
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Chapter three

Results and discussion

The mechanism of this reaction is shown below:

./_\ 9

I )
Ar—C—NHNH, + C|I—CH,C-OH
~_

P OH
Os Q.7 Oy, .0/ OO~ A
. .C@.C\Ar P.T. CTCLAr HO \|Nf
~C.. .NH 4-Ce -N—H N
H N f

H H H H

(o 0
Ar—C—NHNHCHz C—Q.H
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Figure (3-24): Structure, physical propertiesand IR spectrum of 2-(p-nitro phenyl)-4H-oxapyridazin-6-one [16b]




Chapter three Results and discussion

3.14 Synthesis of 2-(phenyl amino)-5-(p-nitro phenvl)-1,3.4-

oxadiazole [190]:

Q Q
OZN@C—NHNH-C—NHPh
fL8nl

l conc.H ,SO,4

O,N NHPh
2 0

Scheme (3-14): Reagents and Conditions: Coi8( stirred (3) hrs.

1,3,4-Oxadiazole derivative [19b] was synitbed when semicar-
bazide derivative was treated with sulfuric acid®t’C It was affected by
intermolecular cyclization through the loss ofH which follows the same
mechanism of cyclization of thiosemicarbazide wathd which has been
described.

The IR spectrum of compound [19b] shows bain(8280) crit due to
N-H group, appearance of band at (1640} ¢ar C=N, C-O-C asymmetric
and symmetric bands appeared at (1210j and (1000) cr respectively.
Table (3-14) shows characteristic bands of compo[ifib]. The IR

spectrum of the above compound is shown in figB+2K).

Table (3-14): Characteristic bands of compound [19Db]:

- 3280 3020 1570
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Figure (3-25): Structure, physical propertiesand IR spectrum of 2-(phenyl amino)-5-(p-nitro phenyl)-1,3,4-oxadiazole [19b].
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Chapter three Results and discussion

3.15 Synthesis of 3-hydroxy-4-Phenyl-5-(P-nitro Phenvl)-1,2 4-
triazole [20b]:

Q Q
OZN@C—NHNH‘C—NHPh
[ 18b)
2M NaOH
N
O,N OH
N
Ph
[20b]

Scheme (3-15): Reagents and Conditions: 2M NaOlxréd) hrs.

1,2,4-Triazole derivative prepared througle tieaction of semicar-
bazide derivatives with NaOH and reflux for (4) mueffected
interamolecular cyclization through the loss ofOd Which follow the
same mechanism of cyclization of semicarbazide hdtbe which has been
described

The IR spectrum show band at (3400)'cdue to O-H group, N-H
band of tautomerism appeared at (3120), band @0jlah' was observed
due to C=0 group, the C=N band appeared at (1680) FTable (3-15)
shows characteristic bands of compound [20b]. FH&R spectrum of
compound [20b] is shown in figure (3-26).

Table (3-15): Characteristic bands of compound [20Db]:

3400 3120 3085, 1700 1600 1530
3070
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Chapter three Results and discussion

3.16 Synthesis of 5-(p-bromo phenvyl)-2-(p-nitro benzoic

hydrazide)-3-N-phenyl-2-(hydroxyl)oxazoline [ 21b]:

Q Q
OZN@C—NHNH-C—NHPh
[18Db]
o

Br—CH ,-C—PhBr

ozNO—c HNHN7k_>—PhBr

210

Scheme (3-16): Reagents and Conditigmsromophenacyl bromide, abs. EtOH, reflux
(8) hrs.

N-subsituted-oxazoline derivative was synittexs through the reaction
of semicarbazide [18b] witlp-bromo phenacyl bromide under refluxing
condition affected an intermolecular cyclizatiomoilgh &2 mechanism
and tetrahedral nuclephilic substitutior.

The IR spectrum of show band of O-H groufB8&00) cnt, band of N-

H at (3200) crif, C=O of amide appeared at (1650) gnC-O-C
asymmetric and symmetric bands appeared at (124%Xaad (1010) ci
respectively. Table (3-16) shows characteristicdsanf compound [21D].
The IR spectrum of compound [21b] is shown in fey(B-27).
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Chapter three Results and discussion

Table (3-16): Characteristic bands of compound [21b]:

| 21b | 3500 3200 3000 1650 1540

The mechanism of this reaction is shown befg®:

/\ O AI“\ +
Q 0 H-N—CH,

I Il eo® Il
Ar—C—NHNH—C-NHAr  *+ Br CHyC—PhBr O “O=C~_C—PhBr
I | I
Ar—C—-HNHN
AN H Ar<.
“HBr ® N-GoH Q N_y;
Ar—C—HNHN-C._ &*~PhBr Ar—C—HNHN—_>—Pher
0 o
HO HO
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Figure (3-27): Structure, physical propertiesand IR spectrum of (p-bromo phenyl)-2-(p-nitro phenyl hydrazide)-3-N-phenyl-2-

(hydroxyl)oxazoline [21b].
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Chapter two

Experimental

Chapter two

Experimental

2.1 Chemicals:

The chemicals used in this work are listethlvle (2-1)

Table (2-1)

| Crems | Sepledfom |

Absolute ethanol BDH
Acetic acid BDH
Ammonium hydroxide Merck
Acetyl acetone Merck
Acetic anhydride Fluka
p-bromo phenacyl bromide Fluka
Benzene BDH

Chloro acetic acid

Hopkin and William

Carbon disulfide Fluka
Ethyl aceto acetate BDH
Ethyl chloro acetate BDH
Hydrazine hydrate Merk
Hydrochloric acid Merk
Maleic anhydride Fluka
p-nitro benzoic acid Merck

Potassium hydroxide Merk
Phthalic anhydride Fluka
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Chapter two Experimental

Fluka

Phosphorus oxy chloride

Phenyl iso thiocyanate Fluka
Phenyl iso cyanate Fluka

Sulfuric acid Fluka
Sodium bicarbonate BDH
Salicyalaldehyde Merck
Sodium hydroxide Fluka
Sodium acetate Fluka
m-toluic acid Merck
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Chapter two Experimental

2.2 | nstruments:

1- Melting points were recorded using hot stage €&allamp melting point

apparatus and were uncorrected, England.

2- Infrared spectra were recorded using Fourier 3fiam infrared
SHIMADZU (8300) (FTIR) infrared spectrophotometer, JabaBr Hisc
or thin film was performed by Al-Nahrain University

3- Thin layer chromatography (TLC) was carried ostng Fertigfollen
precoated sheets type polygram Silg, and the plaézs developed with

iodine vapour.

5- The biological activity was performed by Microlmgy Department,

College of Medicine / Babylon University.
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Chapter two Experimental

2.3 Methods:

2.3.0 Synthesis of esters®*%) [2a, 2b]:

?
Ar_C_OCH2CH3

Ar= P-CH3-C6H4, P-NOZ-C6H4

For [2a]: treating (0.07 mole, 109) wtoluic acid [1a] with (60) mi
absolute ethanol, (1) ml conc. sulfuric acid anftuxeng the mixture for 5
hours, yielded the expected esters [2a] b.p. fo{224) lit. (2205C, yield
(82%).

For [2b]: treating (0.126 mole, 219) whitro benzoic acid [1b] with
(15) ml absolute ethanol, (2) ml conc. Sulfuricdaeind (30) ml of dry
benzene, then refluxing the mixture for 16 hoursldg the expected ester
[2b], m.p.(54-55) °C lit. (56-58F, , yield (71%).

2.3.1 Synthesis of acid hydrazides™*® [3a, 3h]:

Ar——C——NHNH,

Compounds [3a and 3b] were synthesized by atidition of the
hydrazine hydrate (0.14 mole, 7 ml), (0.08 mold,@l) to (0.009 mole, 15
ml) [2a] and (0.053 mole, 10 g) [2b] in (10, 5) aflabsolute ethanol then
the mixture was refluxed for 2 hours. After coolinipe product was
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filtered off and recrystallized by using ethanolpmfor [3a] (85-87) °C,
yield (73%), for [3b] (222-224) °C, yield (76%)).

2.3.2 Synthesis of 2-mercapto-5-( subsituted phenyl)-1,3,4-

oxadiazole™*” [4a,4b)]:

Compounds [4a, 4b] were synthesized from ti@acof substituted
benzoic hydrazide [3a] (0.001 mole, 0.2g), [3bP@R mole, 0.6 g) with
(0.0015 mole, 0.09 ml), (0.0045 mole, 0.27 ml) carkdisulfide and
potassium hydroxide (0.001 mole, 0.056 g), (0.008lem 0.17 Q)
respectively which refluxed for 7 hours. Then tloésent was evaporated
and the residue was dissolved in water and acddifiyy diluted
hydrochloric acid, the precipitate was filteredpnfor [4a] (146-148) °C,
yield (83%), for [4b] (230-233) °C, yield (81%).

2.3.3 Synthesis of 2-(p-nitro phenyl)-5-thioethylacetate-1,3,4-

oxadiazole'**>[5h]:

O

N—N
I
02N4©_“\OJ_S_CH2'C_OCH20H3

Ethylchloroacetate (0.0013 mole, 0.137 mlsveaded dropwise to a
stirred solution of [4b] (0.0013 mole, 0.3 g), K@B10013 mole, 0.073 g)

in (7) ml absolute ethanol. The reaction mixtureswafluxed for 8 hours,
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after that the mixture was filtered and poured ausked ice. The
precipitate was filtered, m.p. (85-87) °C, yiel®¢8).

2.3.4 Synthesis of 1-(subsituted benzoyl)-3-methyl pyrazol-5-
one®[6a,6b]:

Q
Ar—C-N—nN

\

O

A mixture of carbohydrazide [3a] (0.003 maleQ5 g), [3b] (0.0028
mole, 0.5 g) and ethyl acetoacetate (0.003 mo#£ énl), (0.0028 mole,
0.35 ml) in absolute ethanol was heated undéuxdémperature for 5
hours. The reaction mixture was cooled and the dédrmrecipitate was
filtered off to give the products, m.p. [6b] (1024) °C, yield (79%).

2.3.5 Synthesis of 1-(Arovl)-1,2-dihydropyridazin-3,6-dione**®
[7a,70]:

(0]

HN
Ar—C-N
0

(0]

Compounds [3a] (0.003mole, 0.5g) , [3b] (A®Mole, 0.3 g) were
mixed with maleic anhydride (0.003 mole, 0.33 0016 mole, 0.16 g)
respectively in acetic acid (30) ml, the mixtureswafluxed for 7 hours

then cooled and added onto crushed ice. The ptatpivas filtered off,
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washed with water to give the final products, lmp[b] is (79)°C, yield
(72%).

2.3.6 Synthesis of 1-(Arovl)-1,2-dihydrophthal azin-3,8-dione™®
[8a,8b]:

(0]
HN
Ar*ng
o (0]

Compounds 3a (0.003 mole, 0.5g) , 3b (0.06dk, 0.3 g) were mixed
with phthalic anhydride (0.003 mole, 0.5 g), (0.60inole, 0.25g)
respectively in acetic acid (30, 35) ml, the migiwere refluxed for 7
hours then cooled and added to crushed ice. Thapjtede was filtered
off, washed with water to give the final productpmfor [8a] (168-170)
°C, yield (75%), for [8b] (260-263) °C, yield (73%)

2.3.7 Synthesis of 3-mercapto-4-amino-5-(m-methyl phenvl) -

1,2 4-triazole ™ [10a]:

N
@N SH
HsC

NH,

A mixture of mtoluic hydrazide [3a] (1g, 0.006 mol), potassium
hydroxide (0.0 1mole, 0.56 g) and (0.015 mole, Baealbon disulfide was

dissolved in absolute ethanol and refluxed for *howa water bath. After
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that the excess of ethanol was removed by rotaap@ater. Hydrazine
hydrate (0.01mole, 0.5ml) was added to the crutigisa and refluxed for
4 hours, cooled and acidification with 20% HCI tooguce a white
precipitate, m.p. (130-132) °C, yield (84%).

2.3.8 Synthesis of N[-0-hydroxy benzylidine]-(m-tolyl hydra-
zide) ™9 [114]:

O

H I
QCNNHC—Q

OH CHj

A mixture of hydrazide [3a] (0.005 mole, 1.0%) with o-
salicylaldehyde (0.01 mole, 1.22 g) in absoluteapth (15) ml and two
drops of glacial acetic acid was refluxed for 8 tsourhe mixture was
cooled to form the precipitate and recrystallizeg bsing ethanol,
m.p.(174-176) °C, yield (75%).

2.3.9 Synthesis of 1-phenyl-4-(p-nitro benzoyl) thiosemi-
carbazides**! [12h]:

Q 3
OzN@C*NHNI{Z*NH@

A mixuter of compound [3b] (0.0028 mole, 0 and phenyl
isothiocyanate (0.003 mole, 0.33 ml) in (15) ml @bt ethanol was

refluxed for 7 hours. The solid material obtainedamoling was filtered
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off, and then recrystallized using (ethanol-water)p. (160-163) °C, yield
(75%).

2.3.10 Synthesis of 2-(phenyl amino)-5-(p-nitro phenyl)1,3,4-
thiadiazole™" [13h]:

Compound [12b] (0.0006 mole, 0.2 g) was ada@tionwise to (5) ml
of concentrated sulfuric acid at 0°C with continsatirring. The reaction
mixture was stirred further for 3 hours at room penature and then
allowed to stand overnight. Neutralization withutd sodium bicarbonate
prepcipitated acrude solid, which was filtered, armshed with water, m.p.
(195-198) °C, yield (63%).

2.3.11 Synthesis of 3-mercapto-4-phenyl-5-(P-Nitro phenvl)-
1,2 4-triazole"*”[14b]:

OZN@—NKNiSH

A mixture of compound [12b] (0.0006 mole, @R and (15) of 2M

sodium hydroxide solution was refluxed with stigifor (4) hours. After

cooling, the solution was acidified with hydrochtoracid and the
precipitate was filtered, m.p. (212-215) °C, yi€é@&%).

46



Chapter two Experimental

2.3.12 Synthesis of 4-(p-bromo phenvyl)-2-(p-nitro  phenyl
hydrazide)-1-N-phenyl-4-(hydroxy)thiazolidine“*® [15h]:

Ph,
0] N

g PhBr
ozN@c NHNﬂ\;<OH

A mixture of compound [12b] (0.0006 mole, 0@ and P-
bromophenacyl bromide (0.0006 mole, 0.1759) in hitsethanol (15) mi
was refluxed for 8 hours, cooled and neutralizedhwammonium
hydroxide solution. The precipitate was filterefl @fashed with water and
dried, m.p. (110-113) °C, yield (65%).

2.3.13 Synthesis of 2-(p-nitrophenyl)-4H-oxapyridazine-6-one®®
[16b]:

o0 [

N,N
H

A solution of compound [3b] (0.0027 mole, §)5and chloroacetic acid
(0.0027 mole, 0.26 g) in presence of sodium ac€@®27 mole, 0.23 g)
and acetic anhydride was refluxed for (4) hoursatheured on water, a
solid product was obtained, m.p. (120-122) °C,d/(§11%).
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2.3.14 Synthesis of 1-(p-nitro benzoyl)-3,5-dimethyl pyrazol
[17h];

Q
oo )-Ey
Mcm

H3C

A mixture of carbohydrazide [3b] (0.002 mdle4 g) and acetylaceton
(0.002 mole, 0.23 ml) in absolute ethanol (15) nalswheated at reflux
temperature for 5 hours. The reaction mixture waded and the formed
precipitate was filtered off to give the titled cpound [17b], m.p. (98-100)
°C, yield (65%).

2.3.15 Synthesis of 1-phenyl -4- (p-nitro benzoyl) semicarb-
azide™ [18D]:

Q Q
ozN@c—NHNHc—NH@

A mixuter of compound [3b] (0.0028 mole, 0y and phenyl
isocyanate (0,003 mole, 0.3 ml) in (15) ml absokiteanol was refluxed
for 7 hours. The solid material obtained on coqlithen filtered off to give
final compound, m.p. (218-220) °C, yield (76%).
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2.3.16 Synthesis of 2-(phenyl amino)-5-(p-nitro phenyl)1,3,4-
oxadiazole™" [19h]:

Compound [18b] (0.00067 mole, 0.2 g) was ddpertionwise to (5)
ml of concentrated sulfuric acid at 0°C with contwis stirring. The
reaction mixture was stirred for 3 hours at roommgerature and then
allowed to stand overnight. Neutralization withuddd sodium bicarbonate
prepcipitating acrude solide, which was filteredd avashed with water,
m.p. (213-215) °C, yield (72%).

2.3.17 Synthesis of 3-hydroxy-4-phenyl-5-P-nitro Phenyl-1,2.4-
triazol Y[ 20b]:

)
OZNQ—kN%OH

S

A mixture of compound [18b] (0.0007 mole, @R and 2M sodium
hydroxide solution was refluxed with stirring fohédurs. After cooling, the

solution was acidified with hydrochloric acid anket precipitate was
filtered to give the final product, m.p. (190-198), yield (74%).
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2.3.18 Synthesis _of 5-(p-bromo__phenyl)-2-(p-nitro__phenyl
hydrazide)-3-N-phenyl-2-(hydroxy)oxazoline *? [21h]:

O HO_. o
X PhBr
0 N@CHNHNX
> o
Ph

A mixture of compound [18b] (0.00067 mole,20g) and p-
bromophenacyl bromide (0.00067 mole, 0.19 g) irohlte ethanol (15) ml
was refluxed for 8 hours, cooled and neutralizedhwammonium
hydroxide solution. The precipitate was filterefl efashed with water, and

then dried to give the final product, m.p. (145-14C, yield (68%).
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Table (2-1): Physical properties of the synthesized compounds.

CgHsO, 136.15 - 107-109.  White
Pale
CiHsN,O, 167,12 i 238-240 oo
Pale
CioH1,0; 164.20 82.4 yellow
CoHNO, | 195.17 71 54-55 | Pal
yellow
CeH1oN>O 150.18 73 85-87 white
CHNO; | 181.15 76 | 202224 Fale
yellow
CHsN;OS | 192.24 | 83 | 146-14§ 2°
yellow
CeHsNsOsS | 223.21 81 | 230233 ol
yellow
CiH1N:0sS | 309.30 80 85-87 |  yellow
Oil
CiHiN,O, | 216.24 - - ye”gw
C11H9N304 247.21 79 102-104 ye”OW
Qil
CiHiN,Os | 230.22 i i bro\}\’m
CuHNOs | 261.19 72 - yellow
C16H15N205 280.28 75 168-170 white
C1sHgN3Os 311.25 73 260-263 white
CoH1oN,S 268.12 84 130-132 _ white
C15H14N202 254.28 75 174-176 ye"0W
CuHN,O;S | 316.34 75 160-163  yellow
CuHiNO,S | 298.32 63 | 195-198 ° o
C14H10N4O5S 298.32 68 212-215 orange
CyoH1BrN,O,S| 515.38 65 110-113 orange
CHN:O;, | 22117 71 | 120122 White-
gray
CiH1N:O; | 245.08 65 98-100|  yellow
C14H15:N4O4 300.27 76 218-220 white
CiHiN,O; | 282.25 72 213215 yellow
C14H10N403 282.25 74 190-193 orange
CyoH17BrN4Os 497.30 68 145-147 orange
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5W

This work involves synthesis of different five and six member
heterocyclic rings starting from acid hydrazides (m-methyl benzoyl
hydrazide and p-nitro benzoyl hydrazide) which were synthesized from
their carboxylic acids.

Thiswork isdivided into four different parts:

First part:

This part involved the synthesis of phthalazin-3,8-dione [8a,8b] and
pyridazin-3,6-dione [7a,7b], pyrazole [6a6b] and 1,3,4-oxadiazole
[4a,4b,5b] derivatives from acid hydrazides [3a, 3b], as shown in scheme
l
Second part:

This part involved the synthesis of 1,2,4-triazole [10a] and Schiff
bases [11a] derivatives derived from m-methyl benzoyl hydrazide [3a], as
shown in schemelll.

Third part:

This part involved the synthesis of thiosemicarbazide [12D],
semicarbazide [18b], 1,2,4-Triazole [14b,20b], 1,3,4-Oxadiazole [19b],
1,3,4-thiadiazole [13b], Thiazolidine [15b], Pyrazole [17b], N-
substituted-A*-Oxazoline  [21b] and Oxapyridazine-6-one  [16b]

derivatives from p-nitro benzoyl hydrazide [3b], as shown in schemell11.

Fourth part:

This part deals with the study of antibacterial activities of some of
the synthesized compounds. These activities were determined in vitro

using disc diffusion method against four pathogenic strains of bacteria




{Pseudomonas aeuroginosa, Klebsiella pneumoniae, Staphylococcus

aureus and Bacillus subtilus}, as shown in table (4-1).
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