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1.1 Heterocyclic compounds:

A heterocyclic compound is one which possesse&yclic structure
with at least one different kind of an atom in threg.

Nitrogen, oxygen and sulfur are considered riinest hetero atoms
known" 2.

Heterocyclic compounds are found as constructumits through
several biological molecul&8, mostly are molecules which contain five
and six membered rin§&

Pyridine is the heterocyclic system which mosbsely resembles
benzene in terms of structure and overall stablity

For monocyclic rings, the proper nomenclature desrived from
combining an appropriate prefix and suffix to aagvstem, where the
suffix (-ole) and (-ine) are given for unsaturateaed and six membered

rings containing nitrogen atoff

o C

N
H N

pyrazole pyridine

1.2 Hydrazide derivatives:

Hydrazide and thiosemicarbazide derivatives etiticha lot of attention
because they are considered as intermediates tthesyre several
compounds such aSchiff bases, thiadiazolé”, oxadiazole® and
triazolé” derivatives which all were reported to possesdobioal
activities. The structural formula for this type @ompounds is
(RCONHNH-).
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1.2.0 Synthesis of hydrazide derivatives:

Rinder Kenecht"? found that the isnicotinicacid [1] reacted with
ethylchloro format to afford asymmetrical anhydr[@¢ Further reaction
[2] with hydrazine hydrate led to formation of isootinic acid

hydrazide:
COOH COO— C OC,Hg C NHNH,
0]
X I Dry Dioxan N2H4 H,0
| + C|_C_OC2H5—> + COZ + CZHSOH
= /
N
(1] [2] ]

Several methods are available for the synthesfis hydrazide
derivatives, the most important of which is basedhe reaction of esters

with hydrazine hydraté” as shown below:

I I
|
XOC_OC2H5 + N2H4.H20 —> X C_NHNH2
I i
I
XOOCHZ_C_OCZHs + N2H4.H20—>x OCHZ_C_NHNHZ

R=CH,CONH

Acid hydrazide derivatives can also be syntlegbizom condensation

reaction of carboxylic acid chloride with hydrazineydraté*?.
HO, HO,

N>—>78CH COCIl + NyHg . H, O —— N SCH,CONHNH,
N/ ’ \ 7

N

HO HO

1.2.1 Hydrazide derivatives uses:
Hydrazides and related compounds have been dedcabeuseful
building blocks for the assembly of various hetgotic rings. A large

number of aliphatic, alicyclic, aromatic and hetyic carbohy-
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drazides, their derivatives and related compoumegeported to have a
plethora of biological activitie$>.

Mycobacterium tuberculosis infects over oneehiof world's
population and causes almost three million deathsyeyear. Isonicotinic
acid hydrazide (isoniazid) is one of the primaryugh used in the
treatment of tuberculosi¥’.

Thus, different carbohydrazides were found to bseful as
medicaments especially in the treatment of inflatemya and
autoimmune disease, osteoarthritis, respiratoryeadiss, tumors,
cachexia, cardiovascular diseases, fever, hemarhad sepsi<®.

Some heterocyclic carbohydrazides are usefanéigertility agents in
rats and pigeons. Other carbohydrazides were eghtotbe components
of deodorant compositions that can be used for vahuf offensive odor
component§®.

1.3 1, 2, 4-Triazoles: General description

1, 2, 4-Triazole is one of a class of orgamtehocyclic compounds
containing a five membered di-unsaturated ringcstme composed of
three nitrogen atoms and two non adjacent carbmmsatl, 2, 4-Triazole
Is a white to pale yellow crystalline solid withweeak odor, soluble in
water and alcohol, melts at 20",

Triazole ring is planar withséelectron aromatic system with distortion
of thew-system induced by the annular nitrogen.

There are two possible combinations of the thr#mgen and two

carbon atoms.
4 3 4

N N—\3
5 / l/\\N 2 541/\N2
N N
| |
H H
1,2,3-triazole 1,2,4-triazole
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1, 2, 3-Triazole was originally calledc-(vicinal) triazoles, and 1, 2, 4-

triazole known as sym-(symmetrical) triazof&s.

H
() 1 2
\N—N N—N
5& ) 3 544) 3
N N
4 |
H
1H-1,2,4-triazole 4H-1,2,4-triazole

1.3.0 Synthesis of 1, 2, 4-triazoles:

El-Tamanyet.al., *® found that the reaction of (3-benzyl-2,4-
guinazolin-1-yl)acetylhydrazine [4] with ammoniumhidcyante in
aqueous acidic medium afforded the thiosemicarleazidrivative [5]
which cyclized in alkaline medium td-§3-benzyl-2,4-quinazolinon-1-
yl)-1',2',4'-triazole - 5thion [6]:

" H,0HC
CH2

CHZCONHNHZ CHZCONHNHC NH,

N—NH

Katritzky et.al., ®® synthesized 1-[(4-Benzyl-5-phenyl-4H-[1, 2, 4]
triazol-3-yl) methyl]-1H- benzotriazole [8] from ¢hreaction of 1-[(5-
phenyl [1, 3, 4] oxadizol-2-yl) methyl]-1H- benzatzole [7] with benzyl

amine in the presence of n-butanol:

N—N
/Q)\ BnNHz R/KTX/BI

R
[8]
R=Ph, R=,-MeCgH,.

2K
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Zhanget.al.*” found that the the reaction of fourichydrazideith
CS, and potassium hydroxide in absolute ethanol gasasgium 2-
fourichydrazidedithioformate [10]. Further cyclikat of [10] with 85%
hydrazine hydrate led to formation of 3-(2-furyba#ino-5-mercapto-1,
2, 4-triazole [11]:

@ CS,,KOH,
contr, ——— [ CONHNHCSSK
¢) C,H-OH o
[9]
[10]

l NH,NH,.H,0

N—N
RSN
0} T SH
1 NH2
Khanum et.al.,®® found that the reaction of 2-(2-aroylaryloxy)
acetohydraide [12] with phenylisocyante in the pre® of absolute
ethanol gave 2-[2-(aroylaryloxy) acetyl]-N-phenydinginecarbothio

amides [13]. Further cyclization of [13] with 2%NEOed to formation
of 3-(2-aroylaryloxy)methyl-5-mercapto-4-phenyl¥2riazoles [14]:

Rl O R]_ O Ph
CeHsNCS
—_—
C,HsOH

R Z R;

[13]

J 2N NaOH
B
? O/\&T)\SH

Ry
R=CH;, Ri=R,=H CeHs
R

2 [14]

>+ ]<



Chapter One Introduction

Sharba et.al.**found that the reaction of cyclopropane
dicarboxylicacid afforded the respective thiosembeaide [15].Further
cyclization of [15] in the presence of 2% NaOH leédghe formation of

1,1-bis (3-mercapto-1,2#iazol-5-yl)cyclopropane [16]:

H,NSCHNHNOC
HOOC COOH ) CONHNHCSNH,
?S SOCh, N
H,NNHCSNH, [15]
l 2N NaOH
N—NH
A e &
)7?4 N /\ )K(
[16]

Farghaly et.al.,®” synthesized 4-amino-3-(1, 3-diphenyl-1H-pyrazol-
4-yl)-4, 5-dihydro-[1, 2, 4] triazole-5(1H)-thiong¢l8] by reaction
oxadiazolethione [17] with hydrazine hydrate in glnesence of ethanol:

N—NH

L NN
*ﬁ oo R
EtOH N NH;

[17] [18]

1.3.1 1, 2, 4-Triazole uses:

Epilepsy is neurological disorder that affectseatst 50 million people
worldwide. There is continuing demand for new aiulsant agents as
it has not been possible to control every kindlo$ disease with the
currently available antiepileptic drugs. Loreclezahd Estazolam, Figure
(1-1), are anticonvulsant drugs containing 1,2gztle ring™2°)

2 ]K
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N
4_\\'\' (N\N
N \_
g g
Cl —N
Cl
Loreclezole Estazolam
Figure (1-1):

In addition, it was reported that, compoundsirg triazole moieties,
such as vorozole, letrozole and anastrozole, Figi#®), appeared to be

very useful for preventing breast can@ér

N N
L §
N N
- /
HaC N N
\
N
N/
.® (T
N cl cl cl
Vorozole Letrozole
N
/)
NG
N HaC
CN
CH,
HsC CHg

CN
Anastrozole

Figure (1-2):

Fungal infections remain a significant cause ofhbrdity and mortality

despite advances in medicine and the emergenceewf antifungal
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agents. Voriconazole, Fluconazole and Itraconaziéigure (1-3), are

triazole antifungal agents that are widely used fi@ating human

infections®®.

Voriconazole Fluconazole

cl %
AN
2

Q

O\i ) 4@7{_\,\' 4@7“}\ T/
\__/ =

Iltraconazole

Figure (1-3):

cl (|3H3

CHCH,CH,

Voriconazole is the newest agent in the armaanem against fungal
infections. It inhibits fungal ergosterol biosynsie with a structure
related to that of Fluconazole and a spectrum b¥iac comparable to
that of Itraconazof&. Furthermore, some reported mercapto triazole
derivatives showed potent activif§) more than Streptomycin against
Candida albicans. Thus, among an important typreimdicides, triazole
compounds are highly efficient, low poisonous anslard absorbeft.

Since the discovery of the biological importarmd these compounds,
the aim of many research projects was to synthesiaay different
substituted triazoles, and their biological actiwias a subject of many

studies. Tables (1-1) include some of these congsun

> [~ ]<
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Table (1-1): Biological activity of 1, 2, 4-triazelcompounds.

Comp. Comp. Structure Biological | Ref.
No. Name Activity
3-(4-methyl-5- N CHs - Potential
oxazolyl)-4- /M \ biological
1 methyl-5- ko T)\SCHS activity 32
methylthio-4H- s
1,2,4-triazole
1-(4-amino-4H- N\\N ] Potential
1,2,4-triazol-3- N\/ N—N biological
2 thione-5- C”ZiN)*S activity 33
yl)methyl-1H- LHZ
benzotriazole
4-amino-5- NN Anti
| s .
mercapto-3-(2'- | A AN r\{ microbial
3 methyl-1',8'- N e, NHz activity 34
naphthyridin-3'-
yl)-1,2,4-triazole
N_N/H Anti
A /A inflammatory
4 Styryl triazoles MT\AX agent 35
X=0,S H
4-benzyl-2-(1- CHzph H Anti fungal
amino-2-thioxo- N N l\ll/N/ activity
5 | 1,34-triazol-5-yl- NVI\N > 36
methyl)phthalazin- 0 }\'Hz
1-(2H)-one
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1.4 Thiadiazines: General description

1, 3, 4-thiadiazine is six membered heterocyobmpound contains
only one sulfur atom in position 1 and two nitroggoms in positions 3
and 4%7),

4

N\Ii/
()
S

1.4.0 Synthesis of 1, 3, 4-thiadiazines:

Zircle and Kaiser®® reported that refluxing of s-alkylated derivatives
of [19] with strong base afforded 1, 2, 4 trizad®y 4,-b] [1, 3, 4]
thiadiazol-6-one [20]:

R N/NHZ R H
/] )\ KOH JN~ ©
N\ Vs N

N S R, N — R
| N S 1
o)
R1
[19] o [20]

R=alk, Ck, R;=H, alk, R=alk
Longeret.al.,*¥ synthesized compound [20] from the reaction of 5-
substituted-4-amino-1, 2, 4-triazole-3-thion [21{iwo-chlorosubstituted

esters of carbonic acids in the presence of MeOMN&/Nt

cl
o} R H
R _NH, Ry \Rz _N o
T /N
P N L
o N\ —
\H S NaOCH, N~ g7 TR
21] [20]

R=alk, Ckr, R=H, alk, R=alk

> [ ]<
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Jagmohonet.al.*? synthesized 3-m-(chlorophenyl)-6, 7-diphenyl-
5H-S-triazolo [3, 4, b] [1, 3, 4] thiadiazine[23} lbeaction of 3-m-(cloro
phenyl)-4-amino-5-mercapto-s-triazole[22] with beim in the presence
of ethanol:

N—N CcH-CHOHCOGH N—N
/4 >\ — k - /< )\
Ar \ sy  KOH,EtOH A N s
| |

NH, HN._ A~
[22] Ph
Ph
Ar=m-CICgH;5 [23]

Dong et.al.*? synthesized 7H-3-[5-methyl-substituted-S-triaz{o
4,-b]-1, 3, 4-thiadiazines[25] from the reactionledmino-2-mercapto-5-
[5-methyl-1-(4-methylphenyl)-1, 2, 3-triazol-4-y1];3,4-triazole[24] with
a-haloketone such as phenacylbromide or bromoacetone

N\/ N—sH N/NYS .
N \
N N N\ —
n\ NH, N N/\(
N ArCOCHRX I\ Ar
\N CH AN
8 EtOH N "CH,
CHa CHg
[24] [25]

Fraghaly et.al.,“? found that 4-amino-3-(1,3-diphenyl-1H-pyrazole-
4-yl)-4,5-dihydro[1,2,4]triazole-5(1H)-thione  [26] reacted  with
chloroaceto nitrile and sodiumacetate in the presef ethanol to afford
6-amino-3-(1,3-diphenyl-1H-pyrazol-4-yl)-7H-[1,2,4] triazolo[3,4,-b]
[1,3,4] thiadiazine [27]:

> [ ]<
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PN [ M
S CICH,CN S

(S N O

N NH ~ \
2 NaOAC/EtOH ’l\' N

Ph Ph
NH,
[26] [27]

1.4.1 1, 3, 4-Thiadiazine uses:

In continuation of previous research in thentbgsis of
pharmacologically active 7H-S-triazolo[3,4-b]-1,3Madiazine*?, it is
reported that a 1,3,4-triazole nucleus possessewicidal “*),
insecticidal “?, antimicrobial®®, bacterial®” properties and a 1,2,3-
triazole nucleus possesses antibactéffyl antifungal®?, antiviral ©°,
anti inflammatory and analge$it properties.

Some new 1,3,4-triazole derivatives have begorted as possible
anticonvulsant®®, antidepressants, and plant growth reguldtdrsnd
1,2,3-triazole derivatives have been reported tdiibibh tumor
proliferation, invasion and metastaSfa

Likewise a 1, 3, 4-thiadiazole nucleus whickarporates an N-C-S
linkage exhibits a large number of biological aitis ©°.

The fused 1,3,4-triazolo [3,4-b]-1,3,4-thiadiezaderivatives show
various biological effects, such as antifung3) antibacteria?”.

A triazolo-thiadiazole system may be viewed asyelic analogue of
two very important components thiosemicarbazide lagdanide, which
often display diverse biological activiti€8. Therefore, it was planned to
investigate a system which combines these thrdedi@components in
a ring and to study their biological activiti&3.

So, the condensed 7H-3-[5-methyl-1-(4-methylptheb,2,3-triazol-4-
yl]-6-substituted-S-triazolo  [3,4-b]-1,3,4-thiadiae = possesses a
chemically important nitrogen heterocyclic nuclews#th a view to

achieve better antimicrobial activifiy.

> [ ]<
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1.5 pyrazoles and pyrazolones: General description

Pyrazole derivatives play a vital role in mdmglogical processes and
synthetic drugs. The chemistry of this heterocytées received much
attention in recent years. This is principally doethe unique physical
and chemical properties of such compounds, whidblentheir wide
application as an ideal scaffold for the synthedianti-inflammatory-
antibacterial agert®.

Pyrazole is a 1,2-diazole, and as its namei@spit may be considered
as an azapyrrole. The dimensions (A°) of the plamatecular are
illustrated in Figure
(1-4)°:

Fig. (1-4) Bond length (A°) in pyrazole

However, very few pyrazole derivatives occutunally; this may be
due to the difficulty for living organisms to constt the N-N bond. The
most important derivatives of pyrazole are in fagtazolone$®.

Theoretically, there are three types of oxo-pgliae or pyrazolone, but
only derivatives of 3-pyrazolone and 5-pyrazolorelaown®.

The pyrazol-5-one has been extensively studsed, several useful
drugs and dyestuffs containing this ring are known.

Antipyrine (2, 3-dimethyl-1-phenyl-5-pyrazolonedfR and its derivative
exhibit a wide variety of potentially useful apg@tmons including

biological, clinical and pharmacologi€3l.

> [ ]<
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Ph
(28]

Butazolidine [29], another pyrazolone, is a powkednti-inflammatory

drug for rheumatic conditiorf®:
Bu OH

N
N/ \Ph

Ph
[29]

Tartrazine [30] is a yellow dye for wool, this dyas been gaining
commercial importanc8” because they are also used for the artificial

coloring of foods:

CO,H

os—d N\
Dassy!

[30] SO5H
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1.5.0 Synthesis of pyrazoles and pyrazolones:

Pyrazolones are biologically interesting commisi and their
chemistry has received considerable attention. dvasiable activities
have led to intensive research on their synthesis.

Fahmy et.al.,®® found that the reaction of 2-indol carbohydrazidth
ethyl acetoacetate gave 2-[3-methyl-5-0xo-pyrazihyl]carbonyl indole
[31]:

o 0
| | CH,COCH,COOGH 0
C—NHNH, > ||
N N c—N_
H

H N" “CH,

[31]
Skmeis=t.al.®? synthesized[1-(2, 3, 4, 9-tetrahydrocarbozol 2yl
phenyl-1-[(3-methyl-1-phenyl)pyrazol-5-one-1-ylidjethane [33] by
reaction of 1, 9-diphenylacetyl-1, 2, 3, 4-tetraloghrbazole [32] with 3-
methyl-1-phenylpyrazol-5-one in the presence ofydnbus potassium

carbonate:

EtOH/K,CO;

(32]

El-Masry et.al."?found that the reaction of 3-(2-methylbenzi midazol
1-yl) propanoic acidhydrazide [34] with acetylacetoto afford the 1-
[3(2-methylbenzimidazol-1-yl]-3, 5-dimthylpyrazdl&5]:

@L—/'L — @L—)L
'|\‘ CH N CH

3 3

CH,CH,CONHNH, CH,CH,CO—N—N
[34] § \
[35] nh,c
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The reaction of [34] with ethylacetoacetate gaild3-(2-methyl
benzimidazole-1-yl) propanyl]-4, 5-dihydro-3-methytazol-5-one [36]:

@U\ CHCOCHCOOGHs [~ | |
AN
N CH 'l\l CHs

3

CH,CH,CONHNH, CH,CH,CO—N—N

[34] 36l o CHy

El-Assiery et.al.’"? synthesized 4-[2-phenyldizenyl]-2-(2, 4-dinitro
phenyl)-5-methyl-2, 4-dihyo-3H-pyrazol-3-one[38] bbgaction of 2, 4-
dinitrophenylhydrazine with ethyl3-oxo-2-[2-phenidenyl] butanoate
[37]:

COCH, HsC Ne—N—Ar

Ar—N=N-CH—COOC,Hs +ANHNH, — o |

N
\N (@)

)

Ar=2, 4-(NO,)CgHg, Ar=Ph. [38]

Raoet.al.,"? synthesized 3-amino-5-arylpyrazole [39] by reactid

arylalkynenitriles with hydrazine hydrate:

Rl Rl

0,
RZ&CEC—-CN+ NH,NH,.H,0 CoHsOHD €. R, | |
N
Ry R3 ~

R3 R4 N"  NH,
(39]

RJ_: R3: R4:H y R2:F
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1.6 Oxazolines:
Oxazoline is one of a class of organic heterlicycompounds
containing a five member one unsaturated ring gireaccomposed of one

oxygen atom and one nitrogen atom, oxazoline caefe@sented by two

SRR

1.6.0 Synthesis of oxazoliff&:
El-Tamaty et.al., " found that the reaction of 4-Benzyl-1(2H)-oxa

forms ("3

phthalazine-2-ylacetic hydrazide[40] with phenybigoate afforded the
respective semicarbazides[41]. Further cyclizabbpd1] with phenacyl
bromide led to formation 4-Benzyl-2- (3,4-diphemdaole-5-yliden
hydrazidecarboxymethyl ) phthalazine-1 (2H)-ong[42

o} o}
. I Ph—NCO
R—CH—C—NHNH, - R—CHz-—(”:—NHNH(”:—NHPh
abs.ethanol
[40] [41]
CH,Ph l PhCOCHBr
N N f 0
N R—CHz——-C—NH—N:( /
/N h
Ph P
© [42]

Santoset.al., " synthesized-nitro oxazoline [44] by reaction of p-

chlorof3-nitrostyrene [43] with oxazolinecyanocuprate :
(0]
(X
N
Cl NO,

[43] [44]

> [w]<
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Kuklev and Smith’® reported that the reaction of dienoic with trienoi
fatty acids yielded 2-acyloaolines [45]:

o)
CF,CO)O or SO N
R\)J\N/\/OH (CRCO)O or Ci . // \
H

o)
[45]

Liu etal., “” found that the reaction of 2-(tert-butyl-dimethyl-
silanyloxy)-(1R)-[2-(diphenyl-phoshinoyl)-phenyljfeylamine[46] with
diphenyl aceticacid afforded 2-benzhydryl-(4R)-f2phenyl-phosphin
othionyl)-phenyl]-4,5,dihydro-oxazole [47]:

oTps 1. RICOH, EDC, HOBT;
2N HCl.

2. MsCl. TEA. DIPEA.

NH,

Ph, PSe
[46]
R,=CHPh, ;

TBSCI: tert-butyldimethylsilyl chloride;

EDC: 1-[3-(dimethylamino)propyl]-3-ethylcarbodiidgdrochloride;
HOBT: 1-hydroxy-benzotriazole hydrate;

TEA: triethylamine; DIPEA: diisopropylethylamine.

1.6.1 Oxazoline uses:

Chiral oxazolines, especially chiral bis(oxaze), have been widely
applied in many catalytic asymmetric reactions ersatile ligand$®"®

Oxazoline-base ligands were also found to bReceve for the
asymmetric addition of diethyl zinc to aldehyd®$™. In particular, the
ligand combining the oxazoline ring and hydroxy gyoor an amino
group have been reported to show execllent catabtiivity in the
asymmetric addition of diethyl zinc to aldehy§g%’

> [ ]«
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Chapter One
For example,Zhang et.al., ®® developed the ligands for the
zinc to aldehydes darhigh

asymmetric addition of diethyl
enantioselectivities were obtained.
Ligands and that explored Bplm et.al.,®> and ligands designed by
Pastor and Adolfssor®®, respectively, also showed good catalytic
activity. In these ligands, the oxazoline unit aujlacent hydroxy group

function together to control the catalytic process.

1.7 1, 3, 4-Oxadiazoles: General description
Each of the four oxadiazole rings contains tvawbon atoms, two

nitrogen, and one oxygen atom:
N N—N
SIS NS

N N\O N .

N
Y
o/ O/
1,2,3-oxadiazole 1,2,4-oxadiazole 1,2,5-oxadiazole 1,3,4-oxadiazole
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The parent 1, 3, 4-oxadiazole compound is adigo.p. 150 °C. There
has been a significant increase in the use of 4;dXxadiazoles in diverse
areas, including drug synthesis, scintillation mats, and dyestuffs,

therefore they comprise a large fraction of therditurd®”.

1.7.0 Synthesis of 1, 3, 4-oxadiazole:-

Corlson and Jorgenseff® synthesized number of 2, 5 disubstituted-1,
3, 4-oxadiazole[48] under microwave irradiationotigh the reaction of
available hydrazides with different carboxylic aioh the presence of

phosphorous oxychloride:
N—N

O O
| <l POCYAILO;
R—C—NHNH, + R—C—OH
5- 15m|n(mw)

R=3-pyridinyl [48]

R =different group

Katritzky et.al.®® synthesized1-[(5-phenyl[1, 3, 4]oxadizol-2-yl)
methyl]-1H-benzotriazole-1-yl)N-acylacetohydrazigédwith phosphor-
-us oxychloride[50]:

1 -
N
T Wﬁm _pocy /(OX&

[49] © [50]

Eissa® found that the reaction of fatty acidhydazides][®ith
benzaldehyde gives Schif base derivatives [52]ienrtyclaztion of [52]
with ferric chloride in the presence of acetic deds to the formation of

oxadiazole derivatives [53]:

> [+ ]<
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ﬁ 0)
PhCHO I H
R—C—NHNH, ____ = ~ .  R—C—NHN=C—Ph
[51] [52] FeCh
R :a= 'CH;(CHz)nCl:H' HAc
SO;Na NN
b= -CH3(CH)3CH- //4; /§\\
| R o Ph
SO3Na
[53]
C='C|_|3(CH2)15CH'
SO;Na

Al-Soud and Al-Masoud?® found that the reaction of 6, 7-dichloro-1-
ethyl-1, 4-dihydro-4-oxoquinoline-3-carboxylicaciydrazide [54] with
CS,/ KOH gave the coimpound 3-(1, 3, 4-oxadiazolyl)amline [55]:

Q ﬁ 0 N—N
cl C—NHNH, cl / >\
| CS,/KOH o SH
— |
cl N al N
|

I 55 g,

Feixu et.al.,®®® found that the reaction of cinchophenylhydraZisi
with phenylisocynate gave 1-cinchophenylamino-5ayhecarbamide
[57]. Further reaction of compound [57] with phospbus oxychloride
gave 2-arylamino-5- cinchophenyl-1, 3, 4-oxadiaz®li58]:

O

PhNCO I |
R—C—NHNH; ———— R—C—NHNH-C—NHPh

[56] 57

lpocg
Y, o
N AN
.

2 [ ]<
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Attia and Abd El-Salam ®®reported that refluxing of 3,5-
pyridinedicarbo-hydrazide [59] with ethyl orthofoaie in DMF afforded
3,5-bis(17,3",4 -oxadiazol-5"-yl)pyridine [60]:

N—N N—N
HNHNOC CONHNH
’ | N * HC(OE); 4 \ ~ A )
= DMF © | ©
N NS
[59] [60]

1.7.1 1, 3, 4-Oxadiazole uses:

It has been reportef® that heterocycles such as oxadiazoles are
themselves important chemotherapeutic agents amtieantitubercular,
bacteriostatic, hypoglycemic, antiviral, antifungal antithyroid,
carcinostatic and strong herbicidal activities wipeoperly substituted in
2- and 5- positions.

Various 2, 5-diaryl-2, 5-dialkyl-, and 2-alkyld&yl-1, 3, 4-oxadiazoles
show herbicidal effect, especially against broaddd weeds and grasses
in crops such as rice and c6th

Whereas derivatives of 5-substituted-1, 3, 4doex@ole-2-thion are
known to possess interesting pharmacodynamic prpped some have

remarkable activity against Mycobacterium tubersig@® °”)

1.8 Schiff bases:

Schiff bases, so called since their synthesis Wat reported by
German chemist H. Schiff, result from condensatbmprimary amines
with aldehydes or ketones.

Schiff bases are characterized by the —N=CHin@jngroup which is
important in elucidating the mechanism of transfation in biological
systems. Due to great flexibility and diverse dinual aspects, a wide

range of Schiff bases have been synthesized and d¢bmplexation

> [ ]<
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behavior studie®®. Furthermore, Schiff bases are reported to show a
variety of interesting biological activities, inding antibacterial®®,
antifungal®, anti mouse hepatitis virus (MHVf*, anticancef'®? and
herbicidal activitie$™®.

It is also known that the presence of an azeetyon different types of
Schiff bases can lead them to exhibit pesticidéivéies. Both Schiff
bases and azo compounds are important structurg® imedicinal and
pharmaceutical field$°® and it has been suggested that the azomethine
linkage might be responsible for biological actesgt displayed by Schiff
bases.

In the light of the interesting variety of biologl activities seen in
compounds containing azo and azomethine linkdaeahpour et.al.*%
prepared eight new azo Schiff bases [61] via cosalgon of different

aromatic amines and new azoaldehydes [62]:

OMe

OMe OH

Q * ANHz ———= Q CH=N—Ar
CHO MeO

Ar = CgHs, CH,CsHs, mmHOGCsH,, mCH3CgH4, 0-CH5;CgH., p-MEC6H4,
m-MeGCgHy,,
0-MeOGH,4

The antifungal and antibacterial activitieslodde compounds were also
determined.

Aldimines have generally used in the formatidradarge number of
industrial compounds via cycloaddition, ring clasuand replacement
reactiong'®®'%In addition, the ketimines of heterocyclic carledigdes,
which are widely used in the production of pharnwgicals, have taken

an important place among the compounds of biolégntarest because

> [ ]<
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of the conjugation and the groups that they mighitain within their
molecules.

Epilepsy is a disease of complex nature and fhérdnt etiology. A
large number of populations of different age groapd sex are affected
by this disease.

Verma et.al, *°® synthesized Schiff bases [63] of N-methyl and N-
acetyl isatin derivatives, the synthesized compsumale been screened

for anticonvulsant activities:

R |
O+ H2N4©7R2 —_— (e}
| |
Rl Rl

R=Br, NO, (63]

R,=CH,, COCH,
R,=NO,, COOH, OCH, Cl, F

All the synthesized compounds show anticorantlsactivities , the
compound N- methyl-5- bromo -®-Chlorophenylimino)isatin showing
better activity than the standard drugs thus it rbay chosen as a
prototype for development of new anticonvulsatifa

1.9 Oxazole: General description

Oxazole is a heterocyclic organic compound, wzad, with a five —
member ring molecular structure,sHGON, containing three carbon
atoms, one oxygen atom, and one nitrogen ators.dtdlear to yellowish

liquid with a pyridine like odof**%*112
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1.9.0 Synthesize of oxazole:

The growing literature demonstrates that the oxazdrivatives are
becoming of great interest, this is primarily doethe large number of
uses of oxazoles in many diverse areas.

Good and Jonest. al.,**® synthesis ethyl oxazol-2- carboxylates

from 2-acylamine ketones with phosphoryl chloride.

R,=H, Ph, B=XPh, Me.
Wahe et.al.*** reported that when 4,4-dialkyl-4-hydroxyacetyteni
nitrile [65]was heated under reflux with2-aminobiemzazole[66]in
dimethylforamide (2, 2-dialkyl-2, 3-dihydrooxazaB2-a]benzimidazolyl
idene) ethannitrile [67] could be formed:

g H
N R DMF N
/>7NH2 + R%C:C—CN > >\o
N HO N

[65] [66] R
R R N=C R
i-Bu Me 67
Et Me H o [67]
Et Et
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Bakhite et.al."*® found that the treatment of the carbohydrazidé [68
with sodium nitrite in glacial acetic acid producdde carboazide
derivative[69]which then refluxed in dry toluene fornish oxazolo
[5°,4:4,5]thieno[2,3-c]pyridazine[70]via the isayate intermediate[71]:

Ph Ph
Ph OH
Ph OH
| N | HNO, X
_ — | |
N S (”:—NHNHZ N g CON,
69
68 © [69]
Toluene/
heat
Ph Ph
Ph OH
N| —o — | ] |
= >
N s N N s NCO
[71] L [70] _

Balaban et.al.**® prepared a series of 2[4-(4-halobenzenesulphonyl)
phenyl]-5-aryloxazoles [73] through cyclization @faza-1-[4-(4-halo
benzensulphonyl)-phenyl]-4-aryl-1,4-butanedione[i@dler the action of

/O—zym

[73]

phosphorus oxychloride:

O
I

O
I POCL
X C—NH—CH,-C—Ar —
heat

[72]

X=p-BrCsH,SG; ,
X=p-CICsH,SG; ,
X=p-BrCgH,;SG; ,
X=p-BrCsH,SG; ,
X=p-CICsH,SG; ,

Ar=Ph

Ar=Ph
Ar=p-CH,CgH,4
Ar:2,4—(C|-§)2C6H3
Ar=2,4-(CH;),CgH,
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1.9.1 Oxazoles uses:

Oxazoles are found in many naturally occurring hiologically active
materials as sub-structures within more complicatetecular arrays. In
particular oxazole functionalized at both the 2-4nabsition have found
important application in the synthesis of the maa@mplex natural
products including Phorboxzoles, VirginiamycinsdaUlapualide$™
(Fig.1-5):

MeQy, O

MeO,/,

Ulapaulide A

Fig. (1-5) Marine natural product containing oxazoek:

Not surprisingly a number of structures have thraesfevolved for the
construction and incorporation of disubstituted zmta into complex
synthetic target.

Furthermore, oxazoles are important compouwnddhfe synthesis of
anti-inflammatory pharmaceuticals and vitamin fgample, 5-ethoxy-4-
methoxyoxazole us a precursor for the synthesiwi@imin By ®*°.

Vitamin Bg is a related, naturally occurring, highly subsisigyridine

> [w]<
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derivatives with comparable physiologic activityitamin Bs is water
soluble vitamin that is manufactured in bulk asighgxine hydrochloride
(the predominant from of vitamingBit is an important nutrient and plays

an essential role in the body's amino acid biochehgathway$"®.

1.10 Thiazole: General description
The history of true thiazole series began in 918vith the work
Hoffman ™", who prepared derivatives of benzothiazole suct2-as
chlorobenzothiazole and 2-phenylbenzothiazole.Sntplazole nucleus
(CsH3)NS were first reported bilantzsch and Webef*'® ;they proved
the existence of both thiazole and isothiazole.
[T ]
S) e
After the pioneer work knowledge of the thiazeystem developed and
investigation continued b@reen® Borgert and Chertoff®?, Mills
and Smith®" and till recent days??.

1.10.0 Synthesis of thiazole:
Gabrief*® found that the reaction ofi-acylaminoketone with

phosphourous pentaoxide gave thiazole derivativép [

0 0
” ” PS5 N
Ph—c—c|:H—NH—c—Ar | J\

Ph Ph S Ph
[74]

Belat et.al ** found that the reaction of amhaloketone or aldehyde

with thioamide gave thiazole derivatives [75]:
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R'=H, R"=i-Bu, R"=Et
When a stable haloketone is the carbonyl reacta is sometime
possible to substitute the thioamide by a mixtufeorygen amide
RCONH, and phosphorous pentaoxitfe’.
Kurkjy and Brown ®?® found that the reaction ai-haloketone, a
mixture of a ketone and thiourea was treated wiidining agents

particularly iodine gave thiazole derivatives [76]:

.
S 0
| ” — I
H,N—C—NH, + R—C—CH,—R —>
N
H,N R

R=H, R'=Me [76]
Bonzom and Metzgél?” found that the reaction of N, N-disubstituted

thiourea with a-halocarbonyl compounds gives 2-disubstituted amino

thiazoles [77]:
R3_|C:O ,|\|H2 Rs ‘ N
R,—C—X + S=—C—NR;R, —_— /|K
R4 S
R;=H NR;R>
R,=Me [77]
R3:ph
R,=i-Bu

1.10.1 Thiazols uses:

Thiazole compounds are regarded as a class ewérdeyclic
compounds. It was found that numerous aromas cwdathiazole
derivatives such as tomato, roasted coffee andedaeanuts>®)

William and Coworkersin 1935 demonstrated existence of simple

thiazole ring in vitamin B(thiamine)®.

) [ ]<
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HsC
cr
/ |N+ | X N
HO S/‘ . /K
CIH."NHy N

Thiazole and its derivatives were used as chesnafieutic agent for the

treatment of bacterial infectioh$®,

| N
[ J—HN—SO2 NH,
S

Mills recognized the vale of cyanine days containing fting as
photographic sensitizers. It has also been prokatithiazolidine ring a
part of penicillin structure and other compoundsiclwhare used as

antibacterial agent&®).

o]

0
H S S
R HN—C —CH H
3 R HN—C‘( —CH
7 % :

o 1 3 |

Thiazole was also found in the structure of atous pesticides,
fungicides, herbicides and nematocifé?

Numerous amount of research into potentiallyarptacologically
active thiazoles and benzothiazoles have been tegpoand many
products which have emerged are antibiotics sucduligthiazole and a
host of related compoundS®. Diuretics, antihistamines, anthelmintics,
mitodepressives, mitostattics, antiparastics, iaffsmmatories, and
antivirals have been report€d’.

In addition to these, thiazoles were reportedbé& of commercial
interest. For example, 2-mercapto thiazole wasddorhave wide use as
Accelerators in rubber vulcanization, anti-oxidgoioto-chromics, and

dyestuffs**® so because of these, they have been extenstueligs.

> [ ]<
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Aim of the present work;-

Heterocyclic compounds play an important role inochiemical
processes because the side groups of the mostaltypnd essential
constituents of living cells are based on aroméuaterocyclic. The
presence of heterocyclic ring in biology, pharmagyl optics,
electronics, etc. is very well known .Between theoifur and nitrogen-
containing heterocyclic compounds have maintainkee interest of
researches through the development of organic sgrgh
This work was designed to reach the following tésge
1-Synthesis of series of triazole derivatives.
2-Synthesis of new Triazolo-Thiadiazine fused rings
3-Synthesis of series of pyazole and pyrazolonivaleres.
4-Synthesis ofA*-oxazoline derivatives.

5- Synthesis of oxadiazole derivatives.

6- Synthesis of Schiff base derivatives.

7- Synthesis of oxazole derivatives.

8- Synthesis of thiazole derivatives.

9-Testing the biological activity for some of theynthesized compounds

on different microorganisms.

2 [ ]<
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Chapter Three

Results and Discussion

3.1 Hydrazide derivative [1a,1b]:-

The reaction of hydrazide hydrate with ester is afethe most
common reaction to synthesize the acid hydrazides i tetrahedral
nucleophilic substitution reactidt®.

The F.T.IR for the hydrazide derivatives [1a, $bdwed the appearance
of the characteristic absorption bands in the redR294.2-3109) cih
due to the asymmetric and symmetric stretchingafibn of the (-NH-
NHy) group, the F.T.IR for the compound [1a] showesl disappearance
of absorption bands at (1679.9) tiue to the stretching vibration of
carbonyl group of ester, while showed appearanabsbrption band at
(1616) cm 9% and (1658.7) cifof the compound [la,1b] due to
stretching vibration of amid | band and appearasicamid |l bending
vibration band in the region (1585.23-15507) dRigure (3-2) and (3-3).
Table (3-1) shows the characteristic bands of camgdla, 1Db].

Table (3-1): Characteristic bands of compounds lrzdalb.

Comp. Ar v(O-H) | v(-NH- v(C-H) | v»(C=0) | v(C=C) | 8(N-H)
No. arom. | NHy) cm™ | arom. cm? cm™ cm™
cm™ cm™
la HO < : > 3317.34 3276.83 3004.89 1616 1589.23 | 1537.16
3197.76
1b -\ | - 3294.2 3024.2 1658.7 1550.7 1407.9
N/\\:>7 3100.0




€EHD0-0

Yo

‘(ep) punodwiod Jo winads Y|'1'4: (T-€) a.nbi4




‘(e1) punodwod jo wnads Y|'1'4: (2-€) ainbi4




*(9T) punodwod Jo wnads Y|'1°4: (€-€) ainbi4




Chapter Three Results and Discussion

3.2 Synthesis of 3-mercapto 4-amino-5-aryl-1,2,f&nole
[3a,3Db]:-
The title compound [3a,3b] was synthesized afling to reaction

scheme (1).

Ar—C——NHNH ,
[1a,1b]
(i)
O S
[ |-
Ar—C——NHNH —C—SK
[2a,2Db]

l(ii)
)\
Ar /QN)\SH

|
NH ,

[3a,3b]

Scheme (1): Reagents and conditions (i), B®H, abs. ethanol,
reflux 1hr. (if) NbH4.H,O, reflux 4hr.
The 1, 2, 4 —triazole was synthesized accgrdinthe sequence in
scheme (1).
The acid hydrazides [la, 1b] were treated witrbon disulfide
followed by the addition of hydrazine hydrate. Attlwh of CS to the acid

hydrazide afforded the salt as in the following hatsm®*-
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Results and Discussion

o

|

S
|

G 4
Ar—c—Cj\J—NH2

Ar— C——NHNH—C—SK

OH

S

H

O
-+ |
Cc

Ar—C@\I—NH—C—SK<— Ar——C—N—ZN—

+

Ar—|c=N—F\1®

Ar= HO—O— : NO—

p

C

wn

Young and wood>"suggested an alternative mechanism, this involves

a nucleophilic attack first by the enol of hydrazit] on the thione group

of the carbon disulfide forming the xanthate s#lt Which undergoes

intramolecular addition to form the intermediat@admazoline [lI1], which

might rearrange to produce the salt [IV]by thedaling mechanicnt>":-

(ﬁ H

R—C——N—NH,

——— R—C—N—NH, +
[
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The salts [2a,2b] were characterized on the babithere F.T.IR

spectra, Fig.(3-4), (3); the characteristic IR spectral features showed
(N-H) stretching bands at the region (3305.8-328Bcti’of compound
[2a, 2b]. Beside this, the intense bands in tlygore (1674.1-1650.95)
cm® and (1595-1550) ciwere due to thev(C=0O) and & (N-H),
respectively. The spectrum also shows absorptiorddat the region
(1269.10-1226.65) due t¢C=S). Fig. (3-4)- (3-5). Table (3-2) shows the

characteristics bands of compounds [2a, 2b].

Table (3-2): Characteristic bands of compounds 2ada2b.

Comp. Ar v(0O-H) | v(N-H) | v(C-H) | v(C=0) | v(C=C) | v(C=S) | 8(N-H)
No. cm™ cm™* | arom. cm™ cm™ cm* | cm?
cm™
2a HO <:> 3380.98 | 3288.40 | 2910.38 | 1650.95 | 1606.59 | 1226.65 1590
3000
2 | /N | - 3305.8 3085.9 1674.1 1612.4 | 1269.10 1550

)
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The suggested mechanism for the cyclizatiopotdéissium salt [2a,
2b] by the following mechanisfi’-

C)
G|) ﬁ (|) I HO_ HN—NH
H H —
Ar—C—NH—N—C— & —» Ar—C—N—N—C—3&K — "1 o N No—5¢
® AN \ 4
oor ON_ _NH S
NH,—NH, W H HN
NH,
N—NH § N—NH oy
— ~A—C f\C_S—>Ar4<®)< —»Ar‘k )<
SK
H2N NH2

HZSAX —>Ak

NH2 NH2

The triazole derivatives were characterizadgib.T.IR spectra which

showed the disappearance band of carbonyl at th®nre(1674.10-
1650.95) crit due to amide | and the appearance of bands inetfien
(1643.2-1612.24) cihdue to stretching vibration of (C-N) group, also
appeared bands vibration of (C-N) group, appeasdi® in the region
(1226.64-1328.9) cihand (3282.68-3207.4) ¢hwere due tov(C=S)

andv(-NH;) andv(-NH) stretching vibrations respectively. Fig (3-6§3-

7). Table (3-3) shows characteristic bands of camps 3a and 3b.



Table (3-3): Characteristic bands of compounds 3ada3h

3a 3305.76 | 3282.62- | ~30000 | 1612.24 | 1550 1498 | 1226.64
: 3122.54
3b = | 3290- | 30165 | 16432 | 15912 | 1498 | 13289
N
\ / 3207 | 3080.1
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3.3 Synthesis of 6-(p-Bromophenyl)-3-aryl-7H-[(143 -
triazolo-(3,4-b) (1,3,4)] thiadiazine [44,-

The title compounds [4a,4b] were synthesized aaagrtb reaction

scheme (2).
O
Ar —C NHNH
[1a,1b]
(i)
O S
[ | I
Ar —C ——NHNH —C —SK
[2a,2Db]
l(ii)
)\
Ar/kl\ll)\SH
NH ,
[3a,3b]

l(iii)
_X\S

BN

N
Ar/<

z-=2

Br
[4a,4Db]

Scheme (2): Reagents and conditions(i), B®H, abs. ethanol,
reflux 1hr; (i) BHa. HO, reflux, 4 hr;(iii) p-bromo
phenacylbromide, abs. ethanol, reflux 6 hr.

Fused ring thiadiazine derivatives are considemportant branch of
heterocyclic compounds due to their biologicalatiéis ),
Compounds [4a, 4b] were synthesized from theti@a of triazoles[3a,
3b] with bromophenacylbromide according to the tetoechanism

which consist oBy2and tetrahedral nucleophilic substitutit?:-

T[S
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N—N
0
SN D "o
Ar N SH + Br—H,C—C Br

NH,

Ar/< )\ Ar/zgg\s

-HBr

N

\
'ﬁ C/ NN
C—CH,—Br

P\

Y

Br

Ar= HO@* : NQ*

Compounds [4a,4b] were identified by F.T.IR evishowed the
disappearance of (C=S) & (-NHabsorption of triazole derivatives at
(1328.9 -1226.64) cihand (3290-3207) cih respectively. Fig. (3-8)- (3-
9). Table (3-4) shows characteristic bands of camgps 4a and 4b.




Table (3-4): Characteristics bands of compoundsatad 4b.

4a ::: 3340.48 ~30000 1585.38 1570 550
H

4b <j>> ~30000 1583.4 1550 568.96
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3.4 Synthesis of 2-aroyl-5-methyl-2, 4- dihydrarayol
-3-one [5a, 5b]:-
The route for the preparation of title compounds, (@b) involves the

reaction of acid hydrazide with ethyl acetoacetstbeme (3).
@)

Ar—C——NHNH,
[1a,1b]

l 0
O

[
Ar—C—N—N

\

0 CH,
[5a,5b]

Scheme (3): Reagents and conditigh€H; CO CHCOOEt,
EtOH, reflux 7 hr.

The suggested mechanf&ti for this reaction involve the nucleophilic
attack of nitrogen atom of the hydrazide on theokmt of ethyl
acetoacetate followed by the formation of Schifédas intermediate
compounds, then an other nucleophilic attack ot®miween the other
nitrogen atom of hydrazide and the esteric carbohgthyl acetoacetate

as shown:
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0 0 o) OH 0

| I I P.T N H g | Il
Ar—C——NHNH »+ CH3-C—CH,~C—OCH; ——> Ar—C—N— —C|:—CH2—C—OCH3

CHs
\-HZO
Ar—|(|:—N—N A_ﬂ_N__N I N
\ pt M \ pr AT CT AT
. L1 -
-EtOH HO’E#)\CHE‘ Eo— \)\
3 CH
: d ;
Ar: H04®7 | N®7

The derivatives (5a, 5b) were identified by F.T.HRectra which
showed the disappearance of two absorption ban@slbf) group of the
starting materials [1a, 1b] at (3294-3109)camd appearance of bands at
the regions (1735.8-1730.03) ¢rrand (3379-3300) cinwere due to the
v(C=0) andv(O-H) moieties of pyrazole ring, respectively, vehihe
(C=0O)stretching of amide occur at rang (1671-18#)Lcmi’. From the
above mentioned facts, we can say that compourad5[ can exists in

equilibrium between keto [I] and enol [ll] forms.

O
Il |
Ar—C—N—N Ar—C—N—N
\ —_— \
0 CHs HO™ X\ CH,

[1] [

The F.T.IR spectra of the above compounds areisho Figures (3-
10)-(3-11). Table (3-5) shows the characteristiedsaof compounds [5a-
5Db].

) [xr]<



Table (3-5): Characteristic bands of compounds [5h}.

5a C 3300 3000 2890 1730.03 | 1641.31 | 1610.45 | 1579.59
H

5b == 30242 | 30242 2900 17358 | 16719 | 15391 | 1539.1
“\ / 2850.6
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3.5 Synthesis of 2-N-aroyl- 3,5-dimethyl pyraz@a] 6b] :-
The route for the preparation of titte compoundsolaes the reaction

of acid hydrazide with acetylaceton, scheme (4).

O

Ar —C——NHNH ,
[1a,1Db]

l(i)
@)

[6a,6b]

Scheme (4): Reagents and condi{igr@H;COCH,COCH;,
abs.EtOH, reflukr?
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The suggested mechanism for this reaction iswtledeophilic attack of
nitrogen atom of hydrazide on. The ketonic carbarfyhcetyl acetone
followed by the formation of Schiff base as intedia¢e compounds,
then another nucleophilic attack occure betweerother nitrogen atom

of hydrazide and the esteric carbonyl of acetyt@oe as shown :

'e) ( o) OH
| I || P.T I H |

]
Ar—C——NHNH, +CH3- —CH,—C—CHz ——> Ar—C—N—N—(|3—CH2 C—CHj,
CH

3

l-HZO

H
Ar—C—N——N Ar—C—N—‘N

The derivatives [6a,6b] were identified byTIR spectra which

showed the disappearance of two absorption ban@slbf) group of the
starting materials [1a,1b] at (3294-3109) tand appearance of carbonyl
group shifted to higher frequency (1680-1670.2)"dhe aromatic
(C=C) appeared at range (1520-1512)'®harp absorption band in the
region (1600-1593.1) ¢ The F.T.IR spectra of above compounds are
shown in fig. (3-12),(3-13). Table (3-6) shows taracteristic bands of

compounds [6a, 6D].



Table (3-6): Characteristic bands of compounds [6xp].

6a

3392.55

3090

2827.45

1680

1600

1512.09

6b

3051.2

2927.7

1670.2

1593.1

1512
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3.6 Synthesis of 2-N-aroyl-N"-phenylhydrazinecaxbo
amide [7a,7b]:-

The title compounds [7a, 7b] were synthesized atingrto reaction (5).

@

Ar— C——NHNH,
[1a,1b]

l 0

O

i i
Ar—C—NHNH—C—NH’Q

[7a,7b]

Scheme (5): Reagents and conditionzh@nyl isocynate,
EtOH, reflux 8 hr.

The reaction of phenylisocynate with hydrazideivhtives [la, 1b]
under refluxing condition gave compounds [7a, 7D].

The mechanisi®® of the reaction is shown below.

Ar—C—NHI.\l.Hz + N—C—0O — Ar—N—N—CT\IY\I

| O il

H
JP.T
0
Ho Il R

o O O et le O

The derivatives [7a, 7b] were identified by HRI spectra which
showed the disappearance of the two absorption shandhe region
(3294-3109) cm due to the asymmetric and symmetric stretching

) [



vibration of the (-NH) group of the acid hydrazide derivatives and
appearance of a single band due to (NH-) groulpeategion (3370-3192)

cm?.

Carbonyl groups appeared as a band and shoultlez eange (1693.4-

1631.7) crit. The F.T.IR spectra of the above compounds arevstio

Figures (3-14) and (3-15). Table (3-7) shows tharatteristic bands of
compounds [7a, 7b].

Table (3-7): Characteristic bands of compounds [74p).

7a : : 3390 3370- 3016.5 1679.9- 1556.4
HO
3315.4- 1631.7

31920
70 = | 33250- | 30010 | 16934 | 1550.7
"\ / 3267.2- 1647.1
3200
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Chapter Three Results and Discussion

3.7 Synthesis of N-[(2)-5-(p-bromophenyl)-3-phengl 3-
oxazol-2(3H)-ylidene]- aryl- hydrazide [8a, 8b]:-

The title compounds [8a,8b] were synthesizedling to reaction (6).

O
Ar—C——NHNH,
[1a,1Db]
l(i)
@) @)
I I
Ar—C—NHNH—C—NH
[7a,7b]

l(ii)
Ar—C—NHNH7( jph—Br

[8a,8D]

Scheme (6): Reagents and conditions(i) Phenyl rsatey EtOH,
Reflux 6h; (ii) p-bromophenacyl bromide, EtOH,
reflux 8 hr.
The reaction of compounds [7a, 7b] with p-brpmenacyl bromide
under refluxing condition effected on intermolecutgclization through

Su2 mechanism giving the desired 4- oxazoline derreat[8a, 8b].
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The mechanism of the reaction may be posses by falewing
mechanism:

., |

®
Ar C—NHNH YPh—Br

Substituted — oxazoline derivatives [6a,8b] welentified by F.T.IR
spectra, band due to (-NH) group appeared at ré8®f0-3201.6) cify
carbonyl group shifted to higher frequency (1697686) cni' due to
disappearance of the possibility of the hydrogendnay, the aromatic
(C=C) of heterocyclic appeared within the rangecafbonyl group.
Sharp absorption bands appeared at the range @t3%%54.5) cii due
to (C=N) group, band at range (1286.4-1207.4)  atue to (C-O-C)
band.

) [w]X



The F.T.IR spectra of the above compounds apgvishn figures (3-
16)-(3-17). Table (3-8) shows the characteristicdsaof the compounds
(8a, 8b).

Table (3-8): Characteristic bands of the compouri@s, 8b].

8a 3400 | 3350- | 30955 1686 1596.9 | 1554.4 | 12864
H 3311.5

8b — 3400 | 3300- | ~30000 | 1697.2 | 1583.40 | 1535.12 | 1207.4
N 3201.6
\ /
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3.8 Synthesis of 4-N-phenyl 5-aryl- 1,2,4 -triaz8lol
[9a, 9Db]:-
The route for the preparation of title compoundslves the reaction

of acid hydrazide with 2MWMlaOH, scheme (7).

l
Ar—C—NHNH,
[1a,1b]

l(i)
@) @)

[ I

Ar—C—NHNH—C—NH

[7a,7b]

l (1)

Ar

SN

Ph—N ,
—N

OH
[9a,9b]

Scheme (7): Reagents and cromdit(i) phenyl isosynate,
EtOH,lted 6 hr,(ii) 2N NaOH, reflux 3 hr.

The reaction of compounds [7a, 7b] with 2N NaOhter refluxing
condition effected intermolecular cyclization thgbuthe loss of KO
giving the desired hydroxyl triazole derivativea[9b].

The mechanism of the reaction may be posses by faHowing

mechanism:-
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Ar

N\
®0

I [
Ar—C——NHNH—C—N——Ph

2N NaOH

\

N-substituted triazole derivatives [9a,9b] werenitfeed by F.T.IR

spectra, band due to (-NH) group at range (320@889cni, carbonyl
group shifted to higher frequency (1716.5-1690) ‘crdue to
disappearance of the possibility of hydrogen bogdsharp absorption
band appeared at the range (1606-1612} due to (C=N) group, the
aromatic (C=C) appeared at range (1596.9-1585) &g (3-18)-(3-19).

Table (3-9) shows the characteristic bands of camgs [9a, 9b].

Table (3-9): Characteristic bands of compounds [®o).

Comp. Ar v(OH) | v(N-H) | v(C-H) | v(C=0) | v(C=N) | v(C=C)
No. cm? cmt arom. cm? cm? cm?
cm?
9a : : 3300 3200 ~3000 1690 1606 1585
HO
9 @7 3379 31978 ~3000 1716.5 1612 1596.9
N
\ /
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Chapter Three Results and Discussion

3.9 Synthesis of 2-mercapto -5-aryl -1,3,4-oxadigz
[10a,10b]:-
The 2-substituted -2hiol -1, 3, 4 — oxadiazole [10a,10b] was obtained

by the reaction sequence shown in scheme (8).

Ar—C—NHNH,
[1a,1b]

lm

N—N
Ar/4 O>\SH

[10a,10b]

Scheme (8): Reagents and condit{grKOH, CS, EtOH,
reflux 7 hrCH
The mechanistt®"of the reaction may be outlined as follow:

©)
0 0 0 S

S
KOH R

Ar——C——NHNH, ——— Ar—C——NHNH+ ¢ —=Ar——C—NHNH—C==S

S

SH Hl
N_——
Ar—C—NHNH—C==S Ar— C—NHNH—=3 — >/ SO
0 Ar 0" \H
) N—N N—N
H,S /4 >\ HCI /4 >\
Ar S 3 Ar . SH

Ar= HOO' NO—

) [re]€
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The derivatives [10a,10b] were identified by AT spectra which

showed the disappearance of the band at range.{65686) crit due to
v (C=0) with the appearance of a bands at range0(561596.9) cm
assignable ta (C=N) of oxadiazole ring at rang (1269.1-1222.68)'c

due tov (C-O-C) (cyclic) group in oxadiazole are good @vides for the

structure assigned to this compounds. Strong batdsange (1350-

1222.8) crit were due ta (C=S). The aromatic (C=C) appeared at range
(1546.8-1521.7) cih Fig. (3-20) - (3-21).Table (3-10) shows the

characteristic bands for compounds [10a, 10Db].

Table (3-10): characteristic bands of compounds &.Q0b].

Comp. Ar v(O-H) | v(N-H) | v(C-H) | v(C=N) | v(C=C) | v(C=S) | v(C-O-C)
No. cm? cm? cm? cm? cm? cm? cm?
10a : : 3197 3197 ~3000 1610.5 1521 1222.8 1269.1

H
100 | /—/—\ | - 3197.8 3024.2 1596.9 1546.8 1350 1222.8

U
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Chapter Three Results and Discussion

3.10 Synthesis of {[5-(p-hydroxy phenyl)-1,3,4ankazol-2-
yl]} thioacetic acid [11a]:-
In order to synthesize the title compound, 3aapto- 5- (p- hydroxy
phenyl)-1,3,4 - oxadiazole [10a] with monochlor@®c acid to produce

compound [11a], scheme (9).

Ar—C—NHNH,
[1a,1b]

l(i)

N—N
Ar/<o>\SH

[10a,10b]

l (i)
0
HO@—( Y scH,—c—on
o

Scheme (8): Reagents and conditions@QHKCS, reflux 7
hr, HCI;(ii) 10% NaORB|CH, COOH, reflux 3
Hir0%HCI.

The structure of compound [11a] was confirmedHiV.IR spectrum
which shows the disappearance of bands at (3197)ac (1222.8) cth
attributed tov (N-H) andv (C=S) respectively with appearance of bands
at (1750) crit and (3222.83) cthwere due te (C=0) andv (O-H). The
F.T.IR spectrum also showed the appearance of piiworbands at the
region (1608.52) cihand (1274.86) cthwere due ta (C-O-C) (cyclic)
group in oxadiazole ring. The aromatic (C-H) appdat (3000-2960.53)
cm*.Figure (3-22), displayed other characteristic lsand

) [ ]<
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3.11 Synthesis of N-p-substituted benzylidine —ygHoxy
benzohydrizide [12a-14a]:-

The derivatives[12a, 13a, 14a] were identifigdol.IR spectra which
showed the disappearance of two absorption bandshen region
(3276.83-3197.76) ci due to asymmetric and symmetric starting
vibration of the (-NH) group of the hydrazid, carbonyl group shifted to
higher frequency (1658.67-1640) ¢nSharp absorption bands appeared
at the region (1606.30-1606) ¢rdue to (C=N) group, the appearance of
absorption bands at the region (3357.84-3340.48) @nd (3200-
3172.68) crit due tov (OH) group anad (N-H) respectively .Fig (3-23)-
(3-24)-(3-25). Table (3-11) shows the characteriséinds for compounds
[12a, 12b].

Table (3-11): Characteristic bands of compounds §t24a]

Comp. R v(O-H) | v(N-H) | v(C-H) | v(C-H) v(C=0) | v(C=N)
No. cm™ cm? | arom. | aliphatic. cm™ cm?
cm™ cm™
12a -NO, 334048 | 3172.68 | ~3000 2860 1658.67 | 1666.59
13a -OH 3340 3200 ~3000 2860 1640 1606.59
14a -N(CH3), | 3357.84 3200 ~3000 2815.88 1643 1606.30
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Chapter Three Results and Discussion

3.12 Synthesis of N-(aminocarbonyl)-p-hydroxy

benzamide[15a] :-

The refluxing of p-hydroxyl methyl benzoate hvitirea in absolute

ethanol gave compound [15a], scheme (9).

I
HOOC—OC%

[15a]

Scheme (9): Reagents and conditions (g,uabs. ethanol.

The F.T.IR spectrum showed a split broad baitd8300-3200) cih
due to the asymmetric and symmetric bands of jNidd (NH) groups,
two other bands at (1650-1639) tiior the carbonyl and bands group at
(3002.96-1595) cih which were due to (C-H) and (C=C) stretching of
aromatic system, respectively, and band at (3460) for (O-H) group.
Fig (3-26).
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3.13 Synthesis of N-[4-(p-bromophenyl)-1, 3-oxa2efl]-p-
hydroxy benzamide [163a]

The title compound [16a] was synthesized adogrdo reactions in

scheme (10).
(“)

[0a]
l(i)
) @)
[ |

HOOC—NH—C—NHZ

[15a]

‘ (ii)
W TY N

[16a]

Scheme (10): Regents and conditions (i) Urea,ethanol; (ii) p-
bromophenacylbromide, abs. ethanol, reflux 8 hr.

The reaction of compound [15a] with p- bromo pm@yh bromide under
refluxing condition affected on intermolecular oytion throughSy2

mechanism giving the desired oxazole derivativa]16
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The formation of [16a] may be posses by the follmynechanisfr -

(5 6
|~ T o
R C—NH, R—C=NH, +£7HzC—C—Ph—Br
j 0
©
r
HO Ag@)a (@
) OH O H
Br—Ph |é,/\ T ®/
\ <~—Br—Ph— NH Br—Ph—-C  N—H
AT | .
o) C—R —
H o o~
J-HZO
Br—Ph N ﬁ
) g
R R= HO C—N—
@)

The structure of oxazole derivative was confirnbgydF.T.IR spectrum
showed a broad band of (O-H) group and (N-H) at6@3&1) cn,
carbonyl group shifted to higher frequency (1700)'cdue to
disappearance of possibility of hydrogen bondirttar absorption band

at (1585.38) cifh due tov (C=N) group the aromatic (C=C) at (1566.09)

cm?, stretching band of (C-O-C) at (1284.50) gnband of (C-Br) at
(547.75) crit, and at (1495) cihfor & (-NH). Fig. (3-27).
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3.14 Synthesis of N-(aminocarbonothioyl)-p- hydsdbenz
amide [17a]:-

The title compound [17a] was synthesized acogyth reaction

scheme (12).
I
HOOC—OCHS

[0]

l (i)
S
I

I
HOOC—NH—C—NHZ

[17a]

Scheme (11) Reagents and condition¥h{gurea, abs. ethanol.

The F.T.IR spectrum showed a band at (3300-3t85) which was
assigned to the asymmetric and symmetric bands\bk)(and (NH)
groups, at (1650) cthfor v (C=0), at (1089.71) cthfor v (C=S) !4
and bands at (3000-1630) ¢rwhich were due to (C-H) andv (C=C)
stretching of aromatic system, respectively, an@L467.73) cri for &
(NH).Fig (3-28).
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3.15 Synthesis of N-[4-(p-bromophenyl]-1 3-thid&yl]-p-
hydroxy benzamide [18a]:-

The title compound [18a] was synthesized adogrdo reaction

scheme (13).
I

[0a]

l (i)

O
|

]
HOOC—NH—C—NHZ

[17a]

l(ii)
HOA@\@_H{/NT%—&

[18a]

Scheme(12): Reagents and conditions (Quirka, abs. ethanol; (ii)

p-bromophenacylbromicklux 8 hr.

The reaction of compound [17a] with p-Bromo ph&yl bromide under
refluxing condition affected on intermolecular ayekion throughSy2
mechanism giving the desired thiazole derivativ&a]1

The formation of [18a] may be posses by the foltmyumechanism:
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(1) |
R QHZ R—C=NH, +£r/—H2C—C—Ph—Br
j 0
S)
r
HO Agjj (@
@ OH
Br Ph C/\u || ® i
\§ o <« Br—Ph— l|\|lH < Br—Ph—C rle—H
H
S C—R C—R
H s~ s~
J-Hzo

The F.T.IR spectrum of compound [18a] showexidisappearance of
the (C=S) band of compound (17a) at (1089.71) coarbonyl group
shifted to higher frequency (1701.1) ddue to disappearance of
possibility of hydrogen bonding. Sharp absorptiandat (1631.67) cih
and (3282.62) cih due tov(C=N) andv(N-H) cm’, respectively, the
aromatic (C=C) at (1649) chnstretching band of (C-S-C) at (725.18)
cm?, and band of (C-Br) at (568.96) ¢mand band ofs (NH) at
(1471.59) critas shown in fig. (3-29).
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3.16 Biological activity

Microorganism causes different kind of dissase humans and
animals. Discovery of chemotherapeutic agents play&ery important
role in controlling and preventing such diseases.

Chemotherapeutic agents are isolated either fliemg organism
known as antibiotics like penicillin and tetracydi etc., or they are
chemical compounds prepared by chemist such asutfeedrugs et¢™>®.

Multiple drug resistant organisms, such as hmoglin-resistant
Saphyloccus auresus, vancomycin-resistantEnterococci, etc., are
becoming common causes of infections in the acntelang term care
units in hospitals. The emergence of these resibtteria has created a
major concern and an urgent need to agents intstedclasses distinct
from known chemotherapeutic agents.

The most essential feature of good chemothatapagent is that, it
must show a high degree of selective toxicity tagsas microorganism,
so that, it can be given in sufficient doses toibrthor kill the
microorganism through out the body without harmihg body cell.
Heterocyclic rings constitute an important classofipounds having a
wide spectrum of biological activity®.

3.16.0 Microbiological tests:

In this work, the antibacterial test was performaedording to the disc
diffusion method. Compounds ([1a, 1b], [3a, 3bj,[4b], [8a, 8b], [10a,
10b]) were assayed for their antimicrobial activityvitro against Gram-
negative bacteria Escherichia coli) and Gram-positive bacteria
(staphylococcus aurous). Prepared agar and Petri dishes were sterilized
by autoclaving for 15min at 121C°. The agar platesre surface

inoculated uniformly from the broth culture of ttested microorganisms.

o<
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In the solidified medium suitably spaced apart balere made all 6mm
in diameter. These holes were filled with 100ul the prepared

compounds (1mg of the compound dissolved in 1nDEISO solvent),

DMSO was used as a solvent. These plates were ateditat 37C° for
24h for both bacteria. The inhibition zones caudsdthe various

compounds were examined. The results of the pnedingiscreening tests
are listed in Table (3-12).

The biological activity test showed that compads! with free(-SH)
groups and free (-NHl groups having a biological effect on each of
E.Coli and Saph.aureus, these compounds are also considered
biologically active onbacteria while when free (-NkB) and (-SH) groups
disappeared the existence of Pyridine lead to asmeof the biological

activity.



Table (3-12):

Antibacterial activities of some of the synthesizemmpounds

la - )
1b - i
3a +++ +++
3b +++ +++
4a - )
4b ++ ++
Sa ++ -
Sb ++ -
10a +++ +++
10b +++ +++

Note:
- = No inhibition = inactive
+ = (5-10) mm = slightly active
++  =(11-20) mm = moderately active

+++ = more than 20mm = highly active
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Fig. (3-30) Effect of compounds [1a], [3a], [4&8a], [10a] on
Escherichia coli

Fig. (3-31) Effect of compounds [1b], [3b], [4b&H], [1Ob] on
Escherichia coli

) [ <




Chapter Three Results and Discussion

Fig. (3-32) Effect of compounds [1a], [3a], [4&8a], [10a] on
Staphylococcus aureus

Fig. (3-33) Effect of compounds [1b], [3b], [4b&H], [10b] on
Staphylococcus aureus

) [ <
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Suggestions for further work;-

On the bases of the experience gained during thik,vone can suggest

the following as future work:-

1-
O
Ar—C—OCH;
0
NH,NH—C—NH,
ﬁ I
Ar—— C——NHNH—-C—NH,
POCk >N NaOH \ 4-bromophenacylbromide
Ar l
I
N—N
I\ TSN Ar—C—NHNH—N PhBr
ph—N , 4 \
a0 Nk %N oj
OH
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2-
O
Ar——C——O0CHj3
]
l NH,NH——C——NH,
i I
Ar C NHNH—C——NH,
anhydrous BP0, 2N NaOF‘ 4-bromophenacylbromide
| !
\j
@)
N TSN [
/4 >\ ph—N I Ar—C—NHNH—I/\l \ PhBr
A7 57 TNH, _—N Q §
S
SH

3-More detailed investigations are required to atvthe biological
activity of the synthesized compounds against othieroorganism, their
toxicity.

Absorption, excretion and the side effects Whicay produce before

they can be used clinically.

) [ <



Chapter Two Experimental
Chapter Two
Experimental
2.1 Chemicals

Chemicals Company Purity

p-Hydroxy methylbenzoate BDH 99%

Isonicotinic acid hydrazide Fluka 90%
Ethanol (absolute) BDH 99.9 %
Hydrochloric acid BDH 37 %
Potassium hydroxide BDH 85 %
Carbon disulfide Fluka 99 %
p-Bromophenacylbromide Fluka 98 %
Phenyl isocyante Fluka 98 %
Hydrazine Hydrate Fluka 98 %
Ethylacetoacetate Fluka 90 %
Acetic acid Merck 85 %

Chloro acetic acid Fluka 55 %
Urea Fluka 99 %

Thiourea Fluka 80 %

Sodium hydroxide Merk 56 %
DMSO Fluka 70%

Yy
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2.2 Instruments:

1- Melting points are recorded using hot stagedbalamp melting point

apparatus and they were uncorrected.

2- Infrared spectra are recorded using Fourier Sfam infrared
SHIMADZU (8300) (F.T.IR) infrared spectrophotometer, KBsdior
thin film was performed by Chemistry Department, -Mdhrain
University.

3- Infrared spectra are recorded using Fourierndfam infrared
SHIMADZU (8400) (F.T.IR) infrared spectrophotometer, KBsdior
thin film was performed by Central organizationstandardization and

quality control.

4- Thin layer chromatography (TLC) was carried asing Fertigfollen
precoated sheets type polygram Silg, and the pla¢es developed with

lodine vapour.

5- The biological activity was performed by Biotechogy Department,

Al-Nahrain University.
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2.3.0 Methods:-
2.3.1 Synthesis of p-hydroxy benzoic hydrazide {14a]

1
HOQC—NHNHZ
[1a]

compound p-hydroxy methylbenzoate [0a] (5g, 0.083mwas mixed
with hydrazine mono hydrate 98% (2.4ml, 0.05mol)swadded and
refluxed for 2 hours. After cooling the precipitatas filtered and washed
with cold water and dried, m.p. (264-26%9, lit “*® (264-268C), and
yield (70%).

2.3.2 Synthesis of potassium 2-aroyl- di thiocarge
[2a,2bf*":-

S

|
Ar—C—NHNH—C—SK

[2a,2b]

A mixed of compound [1a] (3g, 0.02mol) or [1b] (2.78¢02mol) was
treated respectively with carbon disulfide (3.606mol) in absolute
ethanol (25ml) containing potassium hydroxide (§,6803mol) and was
then refluxed on a water bath for 1 hour. The sulweas removed and
the solid salt which had been formed, cooled, wadieether, and dried
to give pale-yellow crystal of m.p. for [2a] (275%2C), and for [2b]
(275-277C)while the yield for [2a] is (95.24%) and for [2i8](90.97%).
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2.3.3 Synthesis of 3-mercapto 4-amino-5-aryl-4;&jazole
[3a,3b}*3"--

N—N
AN
A NT TsH

NH.,
[3a,3b]

A suspension of potassium salt [2a] (2.66.916ol) or [2b](2.519,
0.01mol) was treated respectively with excess afrégine hydrate 98%
(5ml) and refluxed with stirring for 4hours or drithe evolution of the
hydrogen sulfide was ceased (lead acetate papengdeeflux the color
of the reaction mixture changed to green and a lggmous solution
resulted . After cooling the reaction mixture wasefed, acidified with
10% HClI to yield a white precipitate which recryktad from ethanol to
give the product, m.p. for [3a] (243-245 and for [3b] is (226-228),
while the yield for [3a] is (96.2%) and for [3b]({87.72%).

2.3.4 Synthesis of 6-(p-Bromophenyl)-3-aryl-7HL[R,4) -
triazolo-(3,4-b) (1,3,4)] thiadiazine [4g -
Ar N S
|

N

Br
[4a,4b]

A mixture of compound [3a] (0.4g, 0.002mol) or [B]56, 0.002mol)
in absolute ethanol(15ml), p-bromphenacyl bromi@g%g, 0.002mol)

2[re I<
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was added and refluxed for 6hours.Cooling and a8mitng the mixture

with aqueous potassium carbonate solution, leaeparate a solid which
was filtered , washed with water and recrystallisean ethanol giving

pale yellow crystal of m.p. for [4a] (260-2&2) and for[4b] is (248-

250°C),while the yield for[4a] is (80.62%) and for [4is](60.5%).

2.3.5 Synthesis of 2-aroyl-5-methyl-2, 4- dihygrgrazol
-3-one [5a, 58}%9-
0
|
Ar—C—N—N

\

0 CHs
[5a,5b]

A mixture of compound [1a] (0.46g, 0.003mol) or [1b.41, 0.003)
was treated respectively with ethylacetoaceta@8(al, 0.003mol) in abs.
ethanol (15ml) was heated under reflux for 7 hoAfter concentration

and cooling, the oily product was obtained.

2.3.6 Synthesis of 2-N-aroyl- 3,5-dimethyl pyrazol
[6a, 6b]*0-

[6a,6b]

A mixture of compound [la] (0.46g, 0.003mol) or J1(0.41g,
0.003mol) was treated respectively with acetyl awet (0.32ml,
0.003mol) and acetic acid (0.5ml) in abs. etharddn{l) was heated
under reflux for 7hours.After concentration andloayp the solid product

2 [ <
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that formed was filtered off, and recrystallizedrfr ethanol , the m.p. for
[6a] is (158-16EC) and for [6b] is (100-10Z), the yield for[6b] is
(99.51%), and for[6b] iS(59.26%).

2.3.7 Synthesis of 2-N-aroyl-N"-phenylhydrazinelbax
amide [7a, 78}**-

] ]
Ar—C—NHNH—C—NH’Q

[7a,7b]

A solution of compound [1a] (1.5g, 0.01mol) or [{&]37g, 0.01mol)
was treated respectively with absolute ethanol (}{0Ophenyl isocynate
(1.07ml, 0.01mol) was added with continuous stgramd the mixture
was refluxed for 8 hours. The reaction mixture wasled and formed
solid was filtered off, washed with abs. ethandieTresulting product
was recrystallized from ethanol, the m.p. for [{207-209C) and for
[7b] is (218-226C), the yield for [7a] is (71%) and for [7b] is (58%).

2.3.8 Synthesis of N-[(2)-5-(p-bromophenyl)-3-miye 1, 3-
oxazol-2(3H)-yIidene]- aryl- hydrazide [8a, 86f%-

r—C—NHNH7(j7Ph—Br

[8a,8b]
A mixture of compound [7a] (0.54g, 0.002mol) and][10.51g,
0.002mol) was treated respectively with absoluteamsl (15ml),p-
bromophenacylbromide (0.56g, 0.002mol) was addée. mixture was

refluxed for 8 hours, cooled and neutralized withnanium hydroxide

2[rv <
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solution. The precipitate was filtered off, washedah water, and

petroleum ether (80-100) was used for recrystdibpa the m.p. for [8a]

is (98-100C) and for [8b] is (113-1T), the yield for [8a] is (80%) and
for [8D] is (88.8%).

2.3.9 Synthesis of 4-N-phenyl 5-aryl- 1,2,4 -trodz3-ol

[9a, 9bf**3:-
Ar
)\N
Ph—N I
%N
OH
[9a,9b]

A mixture of compound [7a] (0.54g, 0.002mol) or J710.51g, 0.002mol)
was dissolved in NaOH (18ml, 2N) and refluxed fdrotirs. The reaction
mixture was cooled and acidified with 2N hydrocidaacid (pH=4).The

precipitate was filtered ,washed with water andrystallised from

ethanol giving the final product, m.p. for [9a] ¢ate 306C), and for [9b]

is (112-114C), the yield for [9a] is (59.5%),[9b](93.82%).
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2.3.10 Synthesis of 2-mercapto -5-aryl -1,3,4-0>eetile
[10a,10bf44:-
N—N

Ar /4 O>\SH

[10a,10b]

A mixture of compound [1a] (3g, 0.02mol) or [1b]42g , 0.002 mol)
was treated respectively with ethanol (30mlIj@t potassium hydroxide
(1.12g, 0.02mol) and carbon disulfide (2.4ml ,0.0mwas added
respectively. The mixture was heated at reflux7fwours or until most of
the hydrogen sulfide has been evolved. The solwerst evaporated in
vacue, the residue dissolved in ice-water and @etliwith conc.
hydrochloric acid. The precipitate was filtered amdrystallized from
(ethanol-water) to give the desired product, thp.rfor [10a] is (218-
220) and for [10b] is (218-220), the yield for [10s (78.43%) and for
[10b] is (55.87).

2.3.11 Synthesis of {[5-(p-hydroxy phenyl)-1,%4adiazol-2-
yI} thioacetic acid [114f>-

N—N O
I\ |
HO SCH,—C—OH
o)

[11a]

To (1.5g, 0.0077mol) of 2-mercapto-5-(p-hydrophenyl)-1,3,4-
oxadiazole [10a] in 10% sodium hydroxide(8ml) wadded (0.73g,
0.007mol) of mono chloroacetic acid in 10% sodiuydroxide(12ml).
The reaction mixture was heated under reflux fdroBrs. The reaction
mixture was cooled, acidified with conc. hydrocidacid and ice —water
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to precipitate the acid. The obtained compound][ivke filtered, washed
with cold distilled water and, dried, the m.p fdrlp] is (140-14%),
yield (29.4%).

2.3.12 Synthesis of N-p-substituted benzyliding-Rydroxy
benzohydrizide [12a-1441°:-

(”) H H
HO C—N—N=—/=C R

[12a,13a,144]

R=p-NG,,p-HO,p-(CH),N.

A mixture of carbohdrazide [1a] (0.5g, 0.0038mabsolute ethanol
(20ml) and appropriate aldehydes (0.0033mol) weftuxed for (2)
hours. After cooling at room temperature the peaie was filtered and
dried. The products were recrystallized from etharidhe physical

properties for the synthesized compound are gingable, (2-2).

Table (2-2): Physical data of compounds [12a-14a]

Comp. R M olecular Molecular | M.P/°C %
No. formula | weight g.mol™ Yield
12a NO, C14H11N3O4 185 205-207 954
13a OH C14H12N>O4 256 238-240 50.5
14a N(CH3), | C16H17N0O5 283 240-242 | 99.10
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2.3.13 Synthesis of N-(aminocarbonyl)-p-hydraxgnzamide
[15af*"-

70
HOOC—NH—C—NHZ
[15a]

A mixture of p-hydroxy methyl benzoate [0a] (0.5y0033mol) in
absolute ethanol (20ml), urea (0.2g, 0.0033mol) agded. The mixture
was refluxed for 5hours. After cooling and filtegirthe white precipitate
was obtained, m.p. for [15a] (99-141), yield (99.64%).

2.3.14 Synthesis of N-[4-(p-bromophenyl)-1, 3-ar&2-yl]-p-
hydroxy benzamide [16&]%-

- E_H AZTPh—Br

[16a]

Compound [16a] was prepared by the same methodilleddor the
preparation of compound [8a]. Yellow precipitatesvedotained, m.p. for
[16a] (238-246C), yield (80.58%).
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2.3.15 Synthesis of N-(aminocarbonothioyl)-p- mgay benz
amide [17d}*"-

Compound [17a] was prepared by the same methodibeddor the
preparation of [15a], white preparation was obtdjma.p.108-110, yield
97.7%.

2.3.16 Synthesis of N-[4-(p-bromophenyl]-1 3-th@-2-yl]-p-
hydroxy benzamide [184]%-

0 N Ph—Br

O

HO C—N

S
[18a]

Compound [18a] was prepared by the same methedribed for the
compound [8a]. Yellow precipitate was obtained, .niqr [18a] (248-
250°C) yield (90.7%).
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Table :( 2.3) Physical properties of the synthesizmpound:

Cod. Molecular Molecular Time Yield M.P Color
No. formula weight | reaction | (%) °c)
(g/mol) (hr)

2a CgO2N2SKH7 266 1 95.24 264-266 | Paleyellow
2b C/N3OSKHg 251 1 90.97 173 Pale yellow
3a CgHgN4OS 208 4 96.2 243-245 white
3b C7/H7NsS 193 4 77.72 226-228 white
4a C16HON4SBr 387 6 80.62 260-262 | Paleyellow
4b Ci5H10NsSBr 372 6 60.5 248-250 | Paleyellow
5a C11H1003N2 218 7 | e | - colorless
5b C10H9O2N3 203 7 82.3 86-88 colorless
6a C12H1202N3 216 7 99.51 158-160 colorless
6b C11H110N3 201 7 59.26 100-102 colorless
7a C14H1203N3 271 3 71 207-209 white
7b C13H1102N4 256 3 58.6 218-220 white
8a C21H1703N3Br 439 8 80 98-100 brown
8b C20H1602N4Br 424 8 88.8 113-115 brown
%9a C14H1102N3 253 3 59.5 above 300 | Paleyelow
9% C11H100N4 214 3 93.82 112-114 white
10a CgHsN2S 194 7 78.4 218-220 white
10b C7H5N30305 179 7 55.87 218-220 yellow
11a C10HsN204S 252 3 294 240-242 white
12a C14H1104 N3 285 2 95.4 | above 300 yellow
13a C14H1203N 256 2 50.5 238-240 Pink
14a C16H17N302 283 2 99.1 240-242 yellow
15a CgHsN203 180 4 99.64 98-100 white
16a CgHgN2O3 359 8 80.58 | 234-240 yellow
17a CgHsN20,S 196 4 97.7 108-110 white
18a CgHsN20,S 343 8 90.7 248-250 yellow
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Summary

The scheme of this work involves synthesigifferent five and six
membered heterocyclic rings starting from isoniuctiacid hydrazide
andp-hydroxy methylbenzoate .

This work is divided into seven different parts dhd reaction steps for

part are summarized in the comprehensive scheme.

First part:
This part involved the synthesis of fused tlaaohe ring derived from

the cyclization of (-NH and —SH) of the 3-mercapto-4-amino-5-aryl-
1,2,4-triazole by treatment wigh-bromophenacyl bromide. The triazole
derivatives were synthesized by treating the previacid hydrazides

with carbon disulfide. Scheme.

Second part:

This part involves the synthesis of pyrazold pyrazolone derivatives

from the reaction of (-NH-NE group of the starting materials with

acetylaceton, ethylacetoactate. Scheme.

Third part:
This part involves the synthesis a&f*oxazoline and triazole

derivatives via the reaction of the acid hydrazidegh phenyl
Isocyanates and cyclization of the resulted praluetith p-
bromophenacyl bromide and with 2N NaOH. Scheme.




Fourth part:

This part involves the synthesis of oxadiazoégivatives from the
reaction of (-NH-NH) group of the starting materials with carbon

disulfide. Scheme.

Five part:
This part involved the synthesis of Schiff bak®ivatives from the

reaction of (-NH-NH) group of the starting materials with different
aldehydes. Scheme.

Six part:
This part involved the synthesis of oxazole Hndzole derivatives via

the reaction ofp-hydroxy methylbenzoate with urea and thiourea and
cyclization of the resulted products with p-bromepacyl bromide.

Scheme.

Seven part:
This part deals with the study of antibacteaetlivities of some of the

synthesized compounds and comparing these actiwtith that of the
starting materials. These activities were deterohiimevitro using disc
diffusion method against three pathogenic straink hbmacteria
(Escherichia Coli and staphylococcus aureus), the results revealed that

some of these compounds showed measurable activity.
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