Chapter One

Introduction

1.1-Heterocyclic Compounds:

Heterocyclic compounds are considered one of itapbtypes of organic
compounds due to their applications in drug andistial studies. Heterocyclic
compounds are cyclic compounds in which one or rebtee atoms of the ring
are hetero atoms. The name comes from the Greet deros, which means
"different". A variety of atoms such as (N, O, &, ¥, Si, B and As) can be

incorporated into the ring struct(fe

1.1.0- Hydrazide derivatives:

Hydrazide and thiosemicarbazide derivatives ctitich a lot of attention
because they are considered as intermediates thesyre several compounds
such asSchiff bases, thiadiazol&), oxadiazolé® and triazol€ derivatives
which all were reported to possess biological atts. The structural formula
for this type of compounds is (RCONHNH-).

1.1.1- Synthesis of hydrazide derivatives:
Rinder Kenecht ® found that the isonicotinic acid reacted withythloro
formate to afford asymmetrical anhydride Furtheact®n with hydrazine

hydrate led to formation of isonicotinic acid hyzice:

O
COOH OOC,H II
21 C—NHNH,
O
A .. Dry Dioxan N NoH4.H,0 X
+ C[—C—0 2015 e | + COZ +C2H5OH
N/ Z
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Several methods are available for the synthesisydfazide derivatives, the
most important of which is based on the reactionestiers with hydrazine

hydrate® as shown below:

o) ___ 0
| I

ROC—OC2H5 + NpH,H,0 R \ / C—NHNH,

I I
|
R4®70CH2—C—OOZH5 + NoHgeH,O0 —>R OCH,—C—NHNH,

R=CH;CONH

|/

Acid hydrazide derivatives can also be synthesitemn condensation

reaction of carboxylic acid chloride with hydrazineydraté”.

HO HO

N>_>780HZCOCI + NoHgH,O0  —— I\z_>780H2CONHNH2
N

\

HO

1.1.2- Hydrazide derivatives uses:x
Hydrazides and related compounds have been dedabeseful building
blocks for the assembly of various heterocyclicgsin A large number of
aliphatic, alicyclic, aromatic and heterocyclic lmanydrazides, their derivatives
and related compounds are reported to have a péettidiological activitie&.
Mycobacterium tuberculosis infects over one-thifdvorld's population and
causes almost three million deaths every year.idetinic acid hydrazide

(isoniazid) is one of the primary drugs used inttieatment of tuberculosi&.
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Thus, different carbohydrazides were found to befulsas medicaments
specially in the treatment of inflammatory and amtaune disease,
osteoarthritis, respiratory diseases, tumors, caaheardiovascular diseases,
fever, hemorrhage and sep$f3

Some heterocyclic carbohydrazides are useful afedility agents in rats and
pigeons. Other carbohydrazides were reported toolbgonents of deodorant

compositions that can be used for removal of offenedor components”.

1.2-0- Oxadiazoles:
Oxadiazoles are five-membered ring compounds thitbe hetero atoms
one oxygen atom and two nitrogen. The oxadiazoig hias fout? isomers as

shown below:

5\/2

1 1

O Dy 0y O

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

1,3,4-Oxadiazole is the most thermally stable isowtach has attracted special
attention, this is primarily due to the large numbkuses in many diverse areas,

including drugs, scintillation materials, d{€sand surface active agefts.

1.2.1-Synthesis of oxadiazoles:

Several methods have been used to synthesizedx8dazoles. Among
these the following are most important methods:
Dehydration of acid hydrazides:

Carlson and Jorgensen *® synthesized a number of 2,5-disubstituted-

1,3,4-oxadiazole under microwave irradiation thioulge reaction of variable

r
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hydrazides with different carboxylic acids in theegence of phosphorous
oxychloride. This method provides an excellent apph for the safe, rapid,

inexpensive and simple synthesis medically impariab-disubstituted-1,3,4-

oxadiazole.
o] o] N——N
” ” POCI; / Al,04 // \
Ar——C——NHNH, + "R——C—OH ————— Ty A R
Ar = 3-pyridinyl O
R = different groups

Acid hydrazides are usually prepared from the reaadf corresponding esters
with hydrazine hydrate. These hydrazides are ceedaio di-acid hydrazides
through their reaction with appropriate acid ctdes. The di-acid hydrazides
are established to be the most convenient precurior the synthesis of
substituted 1,3,4-oxadiaz61.

O O (ﬁ

R—E—OR\ + HoN——NH;——> R—l('ll—NHNHz R—C—Cl

N—/N

(0] (0]
” ” . dehydration // \ .
R—C—NHNH—C—R » R >—R
(0]

R = Many different substituents
R = CH3 , C2H5

Variant conditions influence the dehydration reattitypically the reaction is
promoted by heat and anhydrous agents including@nythi chloride or

phosphorous oxychloride.
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Recently 2,5-disubstituted-1,3,4-oxadiazoles hasen synthesized by a
route in which acid hydrazide was condensed witir@priate aromatic acid and

phosphorous oxychloride.

0]
|

ﬁ N—N
R—C——NHNH, + Ar—C—o0H %5, R—Z/ \S—Ar
o)

Ar =p-HOC¢gH, , 0-HOCgH,4

In the last few years, a great number of 1,3,4-mazde derivatives were

synthesized, the following examples include somine$e compounds.
Katritzky " synthesized 1-[5-aryl(1,3,4-oxadiazole-2-yl) méiH-

benzotriazole by reaction of unsymmetrical diacglazines with phosphorous

oxychloride.
ﬁ ﬁ N—/—N
Ar—C —NHNH—C—CH,—Bt POCls Ar // %Bt
o)
/
N
\
N
Ar =ph, 4-MeC ¢gH, , 4-MeOCgH, , 4-BrCgH,
Cao ™®  synthesized  5-aryl-2-chloromethyl-1,3,4-oxadiaszle by

cyclodehydration of N-chloroacetyl-N-aryl hydrazsne boiling PO

O
NH,>NH,. H,O ” THF
Ar——C—O0C,H 2NHp. HO
2015 Ar C NHNHZ W

N—/—N

I I
Ar— C—NHNH—C—R _POCl; Ar% )—Rm
0

R= C6H5 , 4-C2H5C6H4 y 4-C|C6H4 , 4-FC6H4 y 2-FC6H4 y
2,4-Cl-2,4(Cl,)-5-CgH, , 4-CH30CgH, , 4-NO,CgH,
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Mansour 9

prepared 5-phenyl-2-(1,3,4-triphenyl pyrazole-p4l3,4-

oxadiazole by treatment of 4-aryl-5-benzoylaming-diphenylA*-pyrazdine-5-
carbohydrazides with benzoic acid and phosphoryshdaride. The reaction
was found to proceed via concurrent cyclocondeosatind elimination of a

benzamide molecule.

ph
h N ph N—N
P~ "N phCO,H / POCI; / \
refluxin B Y Z
Ar CONHNH, 9 ph /N
(@]
H HNCOph A 4<
ph
Ar = C6H5 s 2'CH3OC6H4

1.2.2- Biological activity of 1,3,4-oxadiazoles:

The biological significance of oxadiazole ringwell documented in the
literature®?. Thus, it has been shown that many substituteg-bgadiazoles
have biological and medical uses as antibactéfaantifungal®”, antimalarial
(22.23) and anti-inflammatory?® activities when probably substituted in (2) and
(5) positions. Further, it was suggested that (-SHpup attached to a
heterocyclic nucleus may include fungicidal acti¥ft). Table (1-1) shows the

biological activity of some derivatives of 1,3,4aukazoles.
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Table (1-1): Biological activity of some oxadiazolderivatives.

No. Name Structure Biological Ref.
activity
1 | 5,5-(1,4"-Butane)bis- ocs _Z_K_(CHZ)A _Z_ﬁ_scox Antimicrobial 26
[1,3,4-oxadiazole-2- © © activity
X = C,Hg , CgHy-Me
thiol substituent]
2 | 2-(1-Methyl-4"-nitro | ©N N—y Effective drugs | 27
<
pyrrayl)-5-alkylthio- N OJ\SR against tropical
\
1,3,4-oxadiazole CHs R =-CHj, CHsCH,- diseases
3 N-Alkylated-2- M Antimitotic 28
_y 4 )—NHR o
amino-1,3,4- o .. CH.CH, . CHACH,CH,- activity
oxadiazole
4 5(2°,4- c Fungi toxic 29
N—
Dichlorophenyl)- 7 " activity
1,3,4-oxadiazol-2- o ” s
thione
5 | 5-(2°-Hydroxy-3°,5- Br oH Monomine 30
N—
dibromophenyl )- /" oxidase and
1,3,4-oxadiazol-2- o v succinate
thione dehydrogenase
inhibitory
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1.3.0- 1, 2, 4-Triazoles: General description

1, 2, 4-Triazole is one of a class of organic Hatgclic compounds
containing a five membered di-unsaturated ringcstme composed of three
nitrogen atoms and two non adjacent carbon aton#s.4:Triazole is a white to
pale yellow crystalline solid with a weak odor, gk in water and alcohol,
melts at 126C @V,

Triazole ring is planar with/6electron aromatic system with distortion of the
n-system induced by the annular nitrogen.

There are two possible combinations of the threegen and two carbon

atoms.
- -
5/ 1 \\N 2 541 \N2
N/ N/
| |
H H
1,2,3-triazole 1,2,4-triazole

1, 2, 3-Triazole was originally calledic-(vicinal) triazoles, and 1, 2, 4-

triazole known as sym-(symmetrical) triazdfés.

H
1 2 1 2
\N—N N—N
LY — ),
N N
4 |
H
1H-1,2,4-triazole 4H-1,2,4-triazole

1.3.1- Synthesis of 1, 2, 4-triazoles:

El-Tamany et.al.,®® found that the reaction of (3-benzyl-2,4-quinazdli
yhacetylhydrazine with ammonium thiocyante in aqus acidic medium
afforded the thiosemicarbazide derivative whichlizgd in alkaline medium to

3'-[(3-benzyl-2,4-quinazolinon-1-yl):12',4'-triazole - 5thion :
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o] 0] 0
l\N—F‘h NESCH 5™ “N—Ph o S L\N_Ph
| H.0HC1 | |
I ! =
o o S H
CHAZONHNH CHLCONHNHE -, by oM
M —mMH

Katritzky et.al., ®¥ synthesized [(4-Benzyl-3-(4-methyl phenyl)-5-pénty
1,2,4-triazole] from the reaction of [5-(4-(methyhenyl)-2-pentyl-1,3,4-

oxadiazole] with benzyl amine in the presence butanol:

N—N CHp,——NH, NN
o) n-butanol
Bt CHz
R=4‘MeQH4 Bt= —CH,—CH,—CH,—CHj

Zhang et.al.,® found that the the reaction of furylhydrazide hMES and
potassium hydroxide in absolute ethanol gave potass 2-
furylnydrazidedithiocarbazate. Further cyclizatiorof pottassium  2-
furylhydrazidedithiocarbazate with 85% hydrazinaltage led to formation of
3-(2-furyl)-4-amino-5-mercapto-1, 2, 4-triazole:
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/r \\ 5, KOH,
D—CDNHNH: —_— D—CONHNHCSQ?&

0 H
¢, H.CH o

Khanum et.al.,®*® found that the reaction of 2-(2-aroylaryloxy) atetdrazide

with phenylisothiocyante in the presence of absolethanol gave 2-[2-
(aroylaryloxy) acetyl]-N-phenylhydrainecarbothio@m®i . Further cyclization of
2-[2-(aroylaryloxy) acetyl]-N-phenylhydrainecarbamide with 2N NaOH
led to formation of 3-(2-aroylaryloxy)methyl-5-mamto-4-phenyl-1,2,4-
triazoles:

H 5
L. SN,
o) O/\ﬂ/ MH. o o/\ﬂ/ MH I‘ilH
R 0 R O Ph
! C H.NCS i T
7, CHOH o .
R R
2 HaCH
I —h
/‘H{f\ Y
o] o] N)\SH
Ry |
R=CH;, Fj=F;=H | CeHs
Ra #
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Sharba et.al.®*”found that the reaction of cyclopropane dicarbaxyktid
afforded the respective thiosemicarbazide.Furtlyelization of the respective
thiosemicarbazide in the presence of 2N NaOH fedke formation of 1,1-bis

(3-mercapto-1,24riazol-5-yl)cyclopropane:

HOOC COOH HNSCHMHNO C CONHMHCSNH;

50C1,
H,HNHCS NH,

l 2H HaOH

—N M N-—NH
i} i

i N T f
ah H H;—’\SH S/\NH)KLH&S

Farghaly et.al.,®® synthesized 4-amino-3-(1, 3-diphenyl-1H-pyrazoi}44, 5-
dihydro-[1, 2, 4] triazole-5(1H)-thione by reacticoxadiazolethione with

hydrazine hydrate in the presence of ethanol:

Ph ?_—NH Fh /
/ \\ OAE MoH; HyD f \ |/‘&E

~ EtOH M

1.3.2- 1, 2, 4-Triazole uses:

Epilepsy is neurological disorder that affects aast 50 million people

worldwide. There is continuing demand for new amtiulsant agents as it has

R



Chapter One: Introduction

not been possible to control every kind of thisedse with the currently
available antiepileptic drugs. Loreclezole and Eskam, Figure (1-1), are

anticonvulsant drugs containing 1,2,4-triazole fihj’

N
4_\\’\' (N\N
N L
g (]

Cl —N

e

Cl
Loreclezole Estazolam
Figure (1-1):

In addition, it was reported that, compoundgrngtriazole moieties, such as
vorozole, letrozole and anastrozole, Figure (1lappeared to be very useful for
preventing breast candér:

N N
() §
N N
7 e
HsC N N
\
N
/
"\ O O O
N cl cl cl
Vorozole Letrozole
N
!
N\
N HsC
CN
CH,
H;C CHj,
CN
Anastrozole
Figure (1-2):

'Y
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Fungal infections remain a significant cause oflmdity and mortality despite
advances in medicine and the emergence of new uagaf agents.
Voriconazole, Fluconazole and Itraconazole, Fiqu8), are triazole antifungal

agents that are widely used for treating humarctidas®?.

Fluconazole

cl |CH3

I o@ﬁN@h/
| ® )

Itraconazole

CHCH,CHg

Figure (1-3):

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 of activity cample to that of
ltraconazol&®. Furthermore, some reported mercapto triazole vetvies
showed potent activit{* more than Streptomycin against Candida albicans.
Thus, among an important type of fungicides, ti@zcompounds are highly
efficient, low poisonous and inward absorté&ht

Since the discovery of the biological importard these compounds, the aim

of many research projects was to synthesize mdferemt substituted triazoles,

'Y
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and their biological activity was a subject of matydies. Table (1-2) includes

some of these compounds.

Table (1-2): Biological activity of 1, 2, 4-triazole compounds.

Comp. Comp. Structure Biological | Ref.
No. Name Activity
3-(4-methyl-5- N CHs e Potential
oxazolyl)-4- Kwk)\scm biological
1 methyl-5- | activity 46
methylthio-4H- o
1,2,4-triazole
1-(4-amino-4H- N\\N ] Potential
1,2,4-triazol-3- N\/ N— biological
2 thione-5- CHziN)*s activity 47
yl)methyl-1H- LHZ
benzotriazole
4-amino-5- 7/“‘>\SH -Anti |
mercapto-3-(2'- (\/E\/Ekn{ microbial
3 methyl-1',8'- N e, NH2 activity 48
naphthyridin-3'-
yl)-1,2,4-triazole
- Va Anti
A / inflammatory
4 Styryl triazoles /\AT\A\X agent 49
X=0,S H
4-benzyl-2-(1- CHzph " Anti fungal
amino-2-thioxo- N N I\II/N/ activity
5 1,3,4-triazol-5-yl- vaN > 50
methyl)phthalazin- 0 \NHz
1-(2H)-one

V¢
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1.4.0- Pyridazines:

Pyridazine is a member of a diazine group. Theee three possibly

iIsomeric diazines with the nitrogen atoms in a,1123- or 1,4-relationship:

1O C
N/'\I N) N/

pyridazine pyrimidine pyrazine

No naturally occurring pyridazines have been reggbréind indeed this
comes as no surprise because of the paucity oficakoompounds containing
two nitrogen atoms bonded to one another in nature.

Pyridazines is a colorless liquid, its boiling mis equal to (207.2C)
and it is considered a weak base (pKa = 2.331).

Pyridazine ring can be fused on to a benzene innlgvo ways giving

phthalazine or cinnolin@".

Xy
9

=

\
/N
N/

phthalazine cinnoline

\e
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1.4.1- Synthesis of Pyridazine derivatives:

Pyridazine and number of its derivatives were are@ by different
method<®*? such as.

From the reaction of maleic acid or maleic unhgdrwith hydrazine or

substituted hydrazine.

(6] e} O
11, 4

\OH \NH

| or O + NH,NHR ——> | |
OH NR
C/ C/
I |
(0] o]
R = H, many different substituents

From the reaction of-keto carboxylic acid or their esters with hydrazin

| | | |
C C C C
X0 NH, XN XN Xy
N - s
NH N
C% 2 ﬁ/ ﬁ/ lc/
OC,Hs O o} OH
From the reaction of phthaldehyde with hydrazine.
CHO NH, Ny
+ e |
NH N
CHO 2 =
benzopyridazine (phthalazine)

A
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From the reaction of phthalic acid or one of itsieiives (ester, anhydride and

imide) with the hydrazine or substituted hydrazine.

CO,C5H5 NH, "
| | + >
CO,C,H5 NHR NR
o]
R = many different substituents

Sener ®? found that 3,4-diphenyl-2H-pyrazol [3,4-d] pyridiaZ-one was
obtained from the reaction of hydrazine with 4-bmi5-phenyl-1,2,3-dihydro-
2,4-furandione.

0 N—NH
ph 0 — o
/ + 2NH,NH, ——>
ph O /
h NH
o P e

1.4.2- pyridazine uses:

Some imidazole [1,2-b] pyridazine derivatives agported to possess
antiasthmatic and analgesic activiti&$ It has been reported that a considerable
number of 3(2H)-pyridazine derivatives bear anatgestivity as Emorfazone
(4-ethoxy-2-methyl-5-morpholino-3(2H) pyridazinofig,

Hydrazine-pyridazines continue to be an objectntérest for improving
medicinal drugs for blood pressure control suchyaalazine, which has been

used for many years in the treatment of essenyjatiension®.

\V
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On the other hand, substituted pyridazine are afs&d in medicine field
to their pronounced bactericidal and fungicidakef§®” and consequently 4-
phenylfuro [2,3-d] pyridazine-7-one is being used @mtermediate for
cardiovascular agents.

Pyridazine and condensed pyridazines are reportechave good
biological activities. The discovery?® of a natural antifungal antibiotic,
containing this heteroarene system stimulated dweader interest in 1,2-
diazine chemistr{®.

Therapeutic interest in this kind of drug has iasexl considerably due to
their cytotoxic activity, notable decreasing bldtm in the tumors®®.

From their structure-activity relationship, it mdye expected that
hydrazinepyrazoleo [3,4-d] pyridazines, which amerfed by replacement of the
benzene ring in hydrazine with a pyrazole nucleaa exhibit interesting

biological activity®".

1.5.0- Imidazoles and Pyrazoles:

Imidazole is an aromatic compound because it idigyplanar and
conjugated associated withr-8lectrons; one from each carbon one from the

"pyridine" nitrogen and two from the "pyrrole" rogen:

pyrrole side pyridine side

The emido hydrogen atom in imidazole is tautomand in practice the two

nitrogen atoms are indistinguishafSfg

YA
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This is one of the reasons why histidine, the imad@ containing amino
acid, is an important component of serine protesmzymes: these are family of
closely related enzymes that contain uniquely reacserine residue at the
active site. They are called protease because ¢amlyze the hydrolysis of
peptide bonds in polypeptides and protéifis

Antipyrine 2,3-dimethyl-1-phenyl-5-pyrazolone amslderivatives exhibit
a wide variety of potentially useful applicationgluding biological, clinical

and pharmaceutic&®.

CHs

Tartrazine is a yellow dye for wool; this dye haseb gaining commercial

importancd® because they are also used for the artificialraagoof foods:

CO,H

However very few pyrazole derivatives occur nalyrahis may be due to the
difficulty for living organisms to consider the N-bbond. The most important
derivatives of pyrazole are in fact pyrazoloffés

Pyrazole and imidazole are heterocyclic compoundsfice membered

diunsaturated ring structure composed of threeoradiom and two nitrogen

\4
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atoms, if pyrazole is 1,2-diazole while imidazoke 1,3-diazole. Pyrazole

derivatives play a vital role in many biologicabpesses and synthetic driis

1.5.1- Synthesis of Imidazole and pyrazole:

Pyrazolones are biologically interesting commasiand their chemistry has
received considerable attention. These variableiaes have led to intensive
research on their synthesis.

Fahmy et.al.,®® found that the reaction of 2-indol carbohydrazidé ethyl
acetoacetate gave 2-[3-methyl-5-oxo-pyrazolin-taidbonyl indole :

= o o

| CHCOCH.COOCH. 5 | | Iﬁl
. C—NHNH

I=

El-Masry et.al.®” found that the reaction of 3-(2-methylbenzi midaZell)
propanoic acidhydrazide with acetylacetone to dffothe 1-[3(2-
methylbenzimidazol-1-yl]-3, 5-dimthylpyrazole :

4

P B CH,COCH,COOCH, m
']l CH; = r'il CH;

CH o HaZ O HMH CHoCH oo — —H

HiC Sy
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Dawood et. al., ®® have synthesized through reaction of 3-(2-fuybxo-
propanitrile with ethanolic sodium ethoxide follesvby addition of hydrazonyl
halide:

0
o H-C FI CN
FH M _en  O-_N-NHPh ; HTH" ”E
0 EiDNa N o

Martinset. al., ®® prepared a number of 3,4-disubstituted-5-trichioethyl-
5-dihydro-H-1-pyrazole methyl ester [a-d] under microwave dradion
through the reaction of 1,1,1-trichloro-4-alkoxyalken-2-one [a-d] and methyl

hydrazino carboxylate in presence of/1BICI :

R° om RZ R
o NH_NH{CD)OMe 2
0 1 2 CL.C. | pl
R o 3
cl, 45 W, 5055 °C RO N
07 OMe
[ ad | | ad |

AR
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1.5.2- Biological activity of pyrazoles and imidazoles:

Imidazole drugs have been a broad spectrum in rgmgdvarious

dispositions in clinical medicif@.

It was found that interconnecting the imidazolimel @henyl ring, as was
achieved in 2,3-dihydroimidazol [1,2-a] benzimid&zo(A) or 1,2,3,5-
tetrahydro-imidazo [2,1-b] quinazoline (B) afforgeats capable of lowering the
blood pressure of experimental animals.

On the other hand, it was recently found that ocer£a3,5,6-tetrahydro
imidazo-[2,1-b][1,3,5] benzothiazepines of type (EXhibit have been broad
spectrum vasocontractile activity in isolated rafioirtic’".

ot OO o5

A B

Benzimidazole derivatives are of wide interest lbseaof their diverse
biological activity and clinical applications. Thdayave a broad antifungal
spectrum as they inhibit the action of certain micganism<® ™)

The incorporation of the imidazole nuclei is an artant synthetic
strategy in drug discoverY?. The high therapeutic properties of the related
drugs have encouraged the medicinal chemists tthaesize a large number of

novel chemotherapeutic ageft&

Yy
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1.6.0- Schiff bases:

Schiff bases, so called since their synthesis fat reported by German
chemist H. Schiff, result from condensation of m@mnamines with aldehydes
or ketones.

Schiff bases are characterized by the —N=CH-in@jn group which is
important in elucidating the mechanism of transfation in biological systems.
Due to great flexibility and diverse structural es{s, a wide range of Schiff
bases have been synthesized and their complexaetavior studied’.
Furthermore, Schiff bases are reported to showiatyaof interesting biological
activities, including antibacteri&®, antifungal’®, anti mouse hepatitis virus
(MHV) ") anticancef’® and herbicidal activitie4”.

It is also known that the presence of an azaetyon different types of Schiff
bases can lead them to exhibit pesticidal actsit®oth Schiff bases and azo
compounds are important structures in the medi@andl pharmaceutical fields
®9 and it has been suggested that the azomethinagknkniight be responsible
for biological activities displayed by Schiff bases

In the light of the interesting variety of biologl activities seen in compounds

containing azo and azomethine linkadmrrahpour et.al.®"

prepared eight new
azo Schiff bases via condensation of differentmetic amines and new

azoaldehydes:

Ohde
OH
N=N~C[
/@ CH=MN—Ar

e 0

Ohde
OH
N=Nﬁ + 4THH
/@/ CHO
Ml

Ar = CgHs5, CH,CgHs, mHOGCsH4, mCH3CgH4, 0-CHsCgH4, p-MEC6H4,

Yy
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m-MeGCsH,4, 0-MeOGH,4

The antifungal and antibacterial activities bkde compounds were also
determined.

Aldimines have generally used in the formatidéa targe number of industrial
compounds via cycloaddition, ring closure and repiaent reaction§?#3in
addition, the ketimines of heterocyclic carbaldedg;dvhich are widely used in
the production of pharmaceuticals, have taken gomortant place among the
compounds of biological interest because of thgugation and the groups that
they might contain within their molecules.

Epilepsy is a disease of complex nature and fférént etiology. A large
number of populations of different age groups aer are affected by this
disease.

Verma et.al,® synthesized Schiff bases of N-methyl and N- acistin

derivatives, the synthesized compounds have beeersed for anticonvulsant

activities:
O )
N
|L N
. |
Ry
R=Br,NO,
R;=CH;,COCH,
R,=NO, COOH,OCH,CI,F

All the synthesized compounds show anticonvulsativiies , the compound

N- methyl-5- bromo -34-chlorophenylimino)isatin showing better activiban

Y¢
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the standard drugs thus it may be chosen as atypetéor development of new

anticonvulsant€®.

1.7.0- Oxazolines:

Oxazoline is one of a class of organic heterocyabimpounds containing a five
member one unsaturated ring structure composea@rygen atom and one

nitrogen atom, oxazoline can be represented byfawns ©°.

O 0

1,3-Oxazoline

1.7.1- Synthesis of oxazoline:

El-Tamaty et.al., ®” found that the reaction of 4-Benzyl-1(2H)-oxa
phthalazine-2-yl acetic hydrazide with phenyliscatgnafforded the respective
semicarbazides. Further cyclization of the respectsemicarbazides with
phenacyl bromide led to formation 4-Benzyl-2- (8jphenyloxazole-5-yliden

hydrazidecarboxymethyl ) phthalazine-1 (2H)-one :

0 0 0
i Fh—MNCO
R—Hz— C—NHNH, R—CH; — & — NHNHE—NHPR
abs ethanol
CH,Ph \PhCCICH;E-r
R C

0
- I
R e R“CHQ——C—NH—N=\/ )
_N
Ph Fh
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Williams et. al.®®, synthesize bis (oxazoline) biscarboxylate in hjigid
from treatment of dihydroxy diamide with a slightcess of the dehydrating
agent, dimethylaminosulfur trifluoride (DAST) at8-7C in CH,CI, followed by

addition of KCO; and warming to room temperature.

O O i
CO,Et CONH-CH—CO,Me

NaOH , CH4OH , SOClI,
aminoalcohol, Et 3N, 72% ~

CO,Et CONH—CltH—cozlvle
CH,OH

DAST, K ,CO3, 80%

The compound below which bear tert-butyl on the zokae ring was also

synthesized following the same procedure using MEEGN instead.

CO,Et CONH-CH—CO,Me

NaOH , CHOH , SOCl,
aminoalcohol, Et gN, 72%

CO,Et CONH-?H—COZMe
CH,OH

MsCl, Et;N =N
N

/
\)--IIICOZMe
MsCI = Mesyl chloride o

A\l
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Santos et.al., ® synthesizedy-nitro oxazoline by reaction of p-chlofe-

nitrostyrene with oxazolinecyanocuprate :

o]
S
MO N
W :
l = MO

Cl

Kuklev and Smith ©? reported that the reaction of dienoic with trienéatty
acids yielded 2-acyloalines :

o

[+

(CFCO0 o 30C1 '.
R\)}\NWGH ’ ” 2‘-= R flr
H le

o

RM.Fowzi® et al, found that the reaction of p-hydroxy beozogidrazide

with phenyl isocyanate afforded to the respectemicarbazide . Further
cyclization of the respestive semicarbazide wittrdmophenacylbromide led to
formation of N-[(2)-5-(p-bromophenyl)-3-phenyl-1¢3azol-2-(3H)-ylidine]-
aryl-hydrazide.
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i
HOQC—NHNHZ
T ol N
] ]
4-mromo Ar—C—NHNH—C—NH’Q
Py EPrrD

0
| ©
Ar—C—NHNH7( J—Ph—Br
HO" |
ot

1.6.1 Oxazoline uses:

Chiral oxazolines, especially chiral bis(oxaze), have been widely applied
in many catalytic asymmetric reactions as verségend$®>°)

Oxazoline-base ligands were also found to lbeceve for the asymmetric
addition of diethyl zinc to aldehydé¥°®. In particular, the ligand combining
the oxazoline ring and hydroxy group or an aminaugrhave been reported to
show execllent catalytic activity in the asymmetagdition of diethyl zinc to
aldehyde§°9"

For exampleZhang et.al.,®® developed the ligands for the asymmetric
addition of diethyl zinc to aldehydes and high diteelectivities were obtained.
Ligands and that explored Bplm et.al.,*® and ligands designed tRastor
and Adolfsson'®, respectively, also showed good catalytic activity these
ligands, the oxazoline unit and adjacent hydroxgugr function together to

control the catalytic process.
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" g
~7 " <~y
o OH o
CPh,OH C \,I/ .
Fe N N—™"
R—/R\\\ N ;o\

CPh,OH
Fe
CPh,OH N R
N R
= R @)
\)‘ CPh,OH
o \\\\\\L CPhZOH Oﬁ><fo
o]
=N < /R Ph NH HN Ph
N
Ph,OH I
- =N N/ o
° O\)\ \J
@ R 2
R

Fe

<>

R=i-Pr
R=t-Bu

1.8.0- Oxazepines:

Oxazepine belongs taking non-homologous structwiech has 7-
membered that contains 2-non-homologous atoms @xymnd nitrogen) and

structure formula compounds:

1,3-oxazepine

H. Abid et. al. ®°*') prepared new ways to build up this 7-membered

heterocyclic ring system.
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1.8.71- Synthesis of oxazepines:

Oxazepine and number of its derivatives were pexpdny different methods
such as:

Le Roux et. al.’® synthesized oxazepines in 90%;]Nhrough heating
of [M,] in 100°C.

ph ph
ph
N coph —
A N
= o \ //&
ph
ph
ph O R
(My] Mg]
Tetraphenyl (Z) keto vinylazine 4,5,7-tetraphenyl-2-sub-1,3-oxazepine
I (104)

Kumagai et. a , synthesized oxazepines through photochemical

reaction of [M] as shown in the following equation:

\ Irradiation N
| N in hexane \ /
/
(o) (@)

R R = C6H5
[M3] [My]

2-oxa-3-azabicyclo [3.2.0] hepta-3,6-dione 2-Sub-1,3-oxazepine 80% yield
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Hussein and Obaid ®°**% prepared oxazepindione from the reaction of

Schiff bases with maleic or phthalic anhydride i denzene.

oN

O R
. O
OZNQNZCH_@ + | o dry benzene ' N
O O
° AN

@]

Schiff bases Maliec anhydride 1,3-Oxazepine
R M
N
R o \ / R,
e — \
H
\ N= dry benzene
\ / —=C Ry + 0 ——— N
o o)
0]
(0]
Schiff bases Phthalic anhydride R;, R, Ry = Many different sub

1.9.0- Thiadiazole:

Thiadiazole compounds are classes of five membengd containing two

nitrogen atoms and one sulfar atom and exist witerént structure formulas:

N—N N
N i NN N
N N _N N
8 L i {,
1,2,5-thiadiazole 1,2,4-thiadiazole 1,3,4-thiadiazole 1,2,3-thiadiazole

The development of 1,3,4-thiadiazole chemistrjinked to the discovery of
hydrazine and phenyl hydrazine. The first 1,3,4&dmzole was prepared by
J.Sand in 188%%
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Bak et. al.*®® made a careful analysis of the microwave spectofirh,3,4-
thiadiazole, they could determine the structurethef molecule as shown in

figure (1 -4)

Figure (1-4)

1.9.1- Synthesis of 1,3,4- Thiadiazole:

Neslihan Demirbas “°” synthesized derivatives of 1,3,4-thiadiazole frira
reaction of (4-amino-3-substituted-5-oxo-4,5-dilydH-1,2,4-triazol-1-yl)
acetic acid hydrazide with phenyl isothiocyanated athe resulting

thiosemicarbazide derivatives were cyclized usuifusic acid.

0 0
// //

S
N_N 2N

NH2 NH2 1. H,50,
2. NHj

R = CHy . -CHyCHy  “CH,CH,CHs
“CH,CeHs , -CH,CqH,Cl , -CeHs /4 /K NH
R o
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Aly and El-Sayed "% have synthesized 2-amino-5-(3-chlorobenzo
3-

chlorobenzo[b]thiophene-2-carboxylic acid withasemicarbazide by using

[b]thiophen-2-yl)-1,3,4-thiadiazole through condaton of

phosphorous oxychloride as condensing agent:

Cl

mCDDH
-

—EDLL..
H,NNHCSNH. A

N—N
gy

2

cl
ar = | |

A

Farghaly et. al., “® found that the reaction of oxadiazole thione with
hydrazine hydrate afforded 4-amino-3-(1,3-dipheltfpyrazole-4-yl)4,5-
dihydro-[1,2,4]triazole-5(/H)-thione. Reacted of with 1,1-carbonyldiimidazole
(CDI) in dry dioxane gave 3-(1,3-diphenyHipyrazole-4-yl)5,6-dihydro-

[1,2,4]trizolo[3,4-b][1,3,4]thiadiazol-6-one

0
5 5 HHJ“L“/Js\
o HoN AL NN
phﬁ_gﬁx N,H,.H,0 Ph%eﬂf CDI tdioxane Ph7_(k~,(
T B =T, TT I oy - A
N EtOH "'rg’“ H.N;
Ph Ph Ph

ry
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Sh.S.Hassart® found that the reaction of malonic acid hydrazndéh phenyl
isothiocyanate afforded to the respective thiosarigzide.Further cyclization
of the respective thiosemicarbazide with conc.widfacid led to formation of

bis-[5-phenyl amino-2-yl-1,3,4-thiadiazole] methane

o) o) S 0 o) s
T i PANCS T T i il
HoNHN—C-H,C—C—NHNH, — 3 PhHN—C~HN~HN—C-H,C—C—NH-NH-C—NHPh
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1.9.2- Biological activity of 1,3,4-thiadiazole :

1,3,4-thiadiazoles are known for their broad-speutof biological activity
such as antifungdt** *? antibacterial**®, herbicidal*®, antiviral ***, and

analgesic effect*® 11"

Table (1-3): Biological activity of some thiadiaza.

2-amino-5-(2- antiviral activity | 115
sulfamoylphenyl)1,3, '\{—m
4-thiadiazole S N
SO,NH,
2,5-disubstituted-s- antibactrial 118
triazolo[3,4- Ar_«SFN_N
; . N-N—_/
b][1,3,4]thiadiazole \<Ar
2-benzylamino-5-(2- antibactrial 118
i - N—N
pyridyl)1,3,4 @—% . @
thiadiazole N
[2-amino-5(1-methyl- antibacterial and 120
-Ni - N—N I- i
5-nitro-2 o ‘KMS Ji anti-parastic
imidazolyl)1,3,4- CH, compound
thiadiazole
5-(4-chloro-3-ethyl- fungicidal 121
1-methyl-1-pyrazol- o j:
5-y)-2-alkylthio- O
1,3,4-thiadiazole R=H, CH;, CH3CH;, C3Hy , CeHyy

Yo
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The aim of the Work:

Five, six and seven membered heterocyclic compourad® been of great
interest on account of their variety of applicaigmarticularly in the field of
chemotherapeutic, antimicrobial, pesticidal, agtume and fungicide, therefore,
the present work was directed toward the synthedisnew derivatives
containing heterocyclic ring, starting from oxadicid. Such derivatives are

expected to have biological activity.
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Chapter Three: Results and Discussion

Chapter Three

Results and Discussion

3.1 Synthesis of Diethyl oxalate [1]:

O——=0
O——0
O—=0
O—0

Scheme (3-1) Reagents and Conditions:abs.EtQEQH Reflux (6) hrs.

The FTIR spectrum in figure (3-1) shows the appeagaf the C=0
carbonyl band of oxalic acid at (1697.2) trand appearance of band due
to (-OH) group at (3431.1) cin

The FTIR spectrum in figure (3-2) shows the dis@paece of the C=0

carbonyl band of oxalic acid at (1697.2) tmalso disappearance of (OH)
of acid at (3431.1) cth, appearance of band at (1743.5) 'cdue to the
stretching vibration of the C=0 of the formed es#diphatic C-H appeared
in the region (2925.8-2858.3) &m (C-H) bending vibration appeared at
(1417.6) crit ,and (-OH) band appeared at (3450)'ciue to the presence

of excess ethanol with diethyl oxalate.
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The mechanism of formation of [1] is shown below :

T

R——C——OH

+
S [
—» R |c o} CH,—CH -H,0 » R o}
OH,
+
-H* .
— » R o CHy—CHs The same steps was carrledgut

for the second group

HaC——H,C——O0

R=——~C—OH

O—=0
O—=0

(@] CHZ_CH3
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Figure (3-1) FTIR spectrum of compound [oxaliodi]

UOISSNOSI puUe S} Nsay 994y Jeideyd




42.5 -

40.0

37.5

35.0

32.5

225

20.0

4000.0

135000

2000.0

S

LI TN [ P P A

2500.0 2000.0

o i

v Shs217 ) i
o i !
e . I -
L lisne o
v
t
W

1234.4

—T i

150000 1250.0 1000.0

7580.0

S00.0

1/an

Figure (3-2) FTIR spectrum of compound [diethyl laxa] [1]
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Chapter Three: Results and Discussion

3.2 Synthesis of oxalic acid dihydrazide [2]:

The acid hydrazide was synthesized by the reacatibrester [1] with
hydrazine hydrate in absolute ethanol.

The reaction of hydrazine hydrate with ester is ohéhe most common
reactions to synthesize the acid hydrazide devigsatiit is a tetrahedral
nucleophilic substitution reactio®”. The FTIR spectrum in figure (3-3)
shows the appearance of the characteristic absorptnds in the region
(3292.3-3190) cih due to asymmetric and symmetric stretching vibratf
the (NH-NH) group, disappearance of absorption band in thgome
(1743.5) crit for [1] due to the stretching vibration of the lmamyl group of
ester, a new band appeared at (1662.5) due to the stretching vibration of
amide | and appearance of amide Il bending vibmaband at for (-NH)
group at (1502) cth
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The mechanism of the reacti8f® is shown below:

(3

o
R——C——0——CH,—CHj + - |
2 3 !\'leNHz_Hzo ~ R C|: (@] CH,—CHgs
\—/ />N+
I
H NH,
e} H
- C;HsOH || The same steps was carried out
> R C NHNH, + CoHsOH
for the second group
ﬁ ﬁ
HoNHN——C—— C——NHNH,

O CHZ_ CH3

56
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Figure (3-3) FTIR spectrum of compound [oxalic duydirazide] [2]
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3.3 Synthesis of pyridazin-dione and phthalazin
derivative [3,4] :

H,NHN—C—C—NHNH,
[2]

/N
e 10 G5y

Scheme (3-2) Reagents and Conditions: i- phthalltydride, acetic acid,

reflux (7) hrs. ii- maleic anhydride, acetic aaidflux (7) hrs.

Pyridazin-3,6-dione and phthalazin-3,8-dione danies were synthesized
by the reaction of hydrazide derivative with malanhydride and phthalic
anhydride respectively in the presence of acetid @as a solvent and
catalyst.

The FTIR spectra of compounds [3,4] in figuresA4f3and (3-5)show the
disappearance of the bands of NH-N#toup in the region (3292.3-3190)
m* , appearance of a band due to (N-H) group atahge (3250-3190) cm

! two carbonyl groups of compounds [3,4] appeared1660.6) cril ,
aromatic (CH) appeared at (3025) tand (-CH) alkene appeared at
(3178.47) crit.The characteristic bands of compounds [3,4] iswshin
table (3-1).

58



Chapter Three: Results and Discussion

3190

3025

1660.6

1604.7

Table (3-1):Characteristic bands of compounds i8] [@]:

1556.4

3178.47

3250

1660.6

1544.88

1407.94
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The mechanism of this reaction is shown bélthi

CH3;COOH = CH,C00 + H

@
(OH OH
® /\
H o0
| 05 0 <« || © HNHNR
0] 0 e}
(A)
. H
HQ  NHNH-R HO o/t N
ﬁgo - | ©
(@] (@]
(e} (@]
I
px. [ NHINA-R vt
- Lon = [ eken
@/C\ \ H
O OH
Q ?
C\ ,H C\ ’H
[ l}l 4—[ [}] P.T.
N N.
ICI: R @/C\\ R
o ) OH,
e
=
o | =
= | D
> 18
o |13
o @D
R
2 8
< |=s
o |
c |»
T |0
)
=, non
o R=—C—C—NH-NH,
o y2 Q
ICI: = ICI: A=maleic anhydride
\’I\IH H’I\l/ ]
C/N_ICI:_ﬁ_N\C
n (@] (@) I
o) (@]
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Figure (3-4) FTIR spectrum of compound [bis-(1-(fyt)-1,2-dihydrophthalazin-3,8-dione] [3]
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3.4 Synthesis of pyrazol derivatives [5,6] :

1l
H,NHN—C—C—NHNH,
(2]

w9 N—N—(g—&—N—N
N—N-C—C-N-N
HC—\~ S J—CH;  H,C 00 CHy
CH;  CHs

Scheme (3-3) Reagents and Conditions: iECGBICH,COCH; abs. EtOH,
reflux (5) hrs. ii-CHCOCHCOOCHCH; abs. EtOH, reflux (5) hrs.

The pyrazol derivatives were prepared throughrdaetion of hydrazide

derivative [2] with acetyl acetone or ethyl acetetate.

FTIR spectrum of compound [5] in figure (3-6) shatlie disappearance of
NH, and NH bands in the region (3292.3, 3190)'cnappearance of C-H
aliphatic at (2950) cth amide C=0 appeared at (1675) ;r@=C appeared
at (1600) crt (-CH) bending vibration appeared at (1400¥cand
appearance of band at (1650) tassignable to (C=N) of pyrazole ring.
While FTIR spectrum of compound [6] in figure (3shAdws the
disappearance of NHand NH bands in the region (3392.3-3190)"cm
,appearance of OH band at (3440)"cof enol form , C=0 band at
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(1735.81) crit of the keto form in addition to the amide C=0 E0) cn
and appearance of band at range(1620.09)assignable to (C=N) of
pyrazole ring.

From the above mentioned facts, we can indicatepooimd [6] through the

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

CHg N"TCHs

[1] 1]

The characteristic bands of compounds [5,6] arevehno table (3-2).

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

Comp. | o(O-H) | o»(C-H) v(C=0) | »(C=0) | v(C=N) | v(C=C)
No. cm® | Aliphatic. | cm® | ofamide | cm™ cm?
cm? cm?

5 | - 2950 | - 1675 1650 1600
6 3440 2989.46 1735.81 1660 1620.09 1510
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The suggested mechanism for formation of compouBdsg as shown
below!3":

0 o) o o oH g
R—C—NHNH, + CHyC—CHyC-OEt R—C—NHNH-C—CH,"C-OEt
CHs
O
R ('g H N R I(II N N
P.T. T ee P.T Cael
| T o I
— H
HZO Eto_(lcl:J\CHs Etj\)\CHs
o)
Il R & N N
PT. R_C_N_|N tautomeric g
— EtOH o CH Ho s
I I
The same steps was carried out N=N-C—C-N—-N
> / \
for the second group H3CAK/§O OMC%
?
R= —C—NH—NH,
: o) 9 A
R-C—NHNH, * CHyC—CHyC—CHj —— R=C-NHNH-C~CH,"C~CH,
CHj
I | (II)
PT R_C_l\l_|N PT R—C—N—lN
T. CH T.
S 3
I
+H* R—C—N—N The same steps was carried out
~Hx0 HsC A CHs for the second group
N—N (IZ (”3 N—N
[ Y N ) (”)
H,;C CH R= —C—NH—NH
3 CH;  CH, s 2

65



99

o A sHmmvar
j o0 T A Bt S e e
uou ! B
. N=h=C=L-H =N f |
82.5- 1 | ¥y :
NV St : T _
%7 CHy  CHy : | i
ol .‘ | I
,l ; ! ! ) | ,-‘I !
| Jﬂ'v‘ﬂw : | | | W S &
Mty f . | f S ! i i
| Y J\;,M ; i | o k) ‘ I : If p’
678~} - el : | A Vo | /i )
g ' ‘ ‘ = = o i .
= 1 ; | / ' o4 i i - -
| : ‘ ) 3 : [
s0- | - B S| | L *'
. e | B S I
| L N | i o I
] P 1 f
4 G ko P !
525- 1 oo i 5 - | a x K
o ! - =" el . 1 : ‘I i “
I 5, il ’— + 3 IT'- | -
j . | ' "‘.‘ ‘I‘
| & :.‘#f‘l i
45— | | -
k I I o

T ‘Tlfl_;—f’—'jrrr_“r-'_]*‘_rf‘*"—r _f ; ‘
4000 3750 3500 350 L i T S S |
3000 2750 2500 22‘50 : R e e s s S
2000 1750 1500 1250 B
1000 750 500
1/cm

Figure (3-6) FTIR spectrum of compound [bis-(2-fgt8,5-dimethylpyrazole)] [5]

UOISSNOSI puUe S} Nsay 994y Jeideyd




/9

80"\Mm%m 0 9
Il
%T Y N—NCCM
N , |
70 HQCA/\{-O 0 S

60— \
i
| PP
50 \ - N
— / \
| |
40 1 ,/ N / f\\\\v
| f f‘w\/\/‘ </ "\\
. e
E i‘ S | | et k\f
A — ‘ 3 [ 1 \“ l
— | e 3 Y ]
- g o 85 s =
s =34 x]
20 g Eo
3
10—
O . . B N - . . e - CSwL
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800

B sHIMADZU

405 02—

600 400
1/em

Figure (3-7) FTIR spectrum of compound [bis-(2-fgih-methyl-3-pyrazolone)] [6]

UOISSNOSI puUe S} Nsay 994y Jeideyd



Chapter Three: Results and Discussion

3.5 Synthesis of bis-[4-formylthiosemicarbazide] [7] :

nn
HoN—HN—C—C—NH—NH,
(2]

\

I 0o I
H,N—C—HN—HN—C—C—NH—NH—C—NH,

[7]

Sceme (3-4) Reagents and Conditions NH,SCN,abs.EtOH : reflux (4) hrs

The reaction of acid hydrazide with ammonium tlatate in absolute

ethanol gave the substituted thiosemicarbagide

The FTIR spectrum in figure (3 -8) for bis —[44foylthiosemicarbazide]
show the disappearance of the two absorption bah@3292.3) cii and

(3190) cm'due to asymmetric and symmetric stretching vibratid NH—
NH, group of acid hydrazide [2] , appearance of thedlabsorption bands
at (3373.27) cih, (3284.55-3238.26) cm due to the three group of N-H ,
appearance of band of C=S at (1325.01)'@and amide C=0 appeared at
(1656.74) cri.
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Chapter Three: Results and Discussion

The mechanism of the reaction is shown below:

(@] (@] S
1 . -~ I T -
R—C—NH—NH, +S—C=N —— R—C—NH—HN—C=N
\/( H
(@] H N
P.T [l H™ from solvent

—————» R—C—NH—NH—C=N"

o H (@] S

I P.T I I
R—C—NH—NH—C=NH ———» R—C—NH—NH—C—NH,
S |C|) ﬁ S

The same steps was carried out [l [l
» H;N—C—HN—HN—C—C—NH—NH—C—NH,

for the second group

i
= —C—NH—NH;
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Chapter Three: Results and Discussion

3.6 Synthesis of bis-[5-mercapto-3-yl-1,2,4-triazole] [8]:

i n 0 i
H,N—C—HN—HN—C—C—NH—NH—C—NH,

(7]

N—N  N—N
g -
H H

(8]

Scheme (3-5) Reagents and conditions: 10% Na@krel)hrs.

Triazole prepared through the reaction of bis-[#¥fgithiosemicarbazide]
with NaOH under refluxing condition by intramoleaulcyclization through
the loss of HO.

The FTIR spectrum , figure (3-9) shows the disapg®ze of the bands at
(3373.27) crit , (3284.55-3238.26) chndue to NH-NH group , appearance
of band due to(C=S) group at (1325)tdue to toutomeric form.

W W

, also disappearance of the band at (1656.74) doe to C=0 of amide ,
appearance of a band at (1600) cassignable to C=N of triazole ring and
(SH) group appeared at (2400)tm
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The suggested mechanism for the reaction is shelaw

o} S —
R—C—NHNH—-C—NH NaOH A
2 = =
Q55
R NH
©
HN—N N—NzH N—N
Opx P.T. I P.T.
—/—» HO |
ﬂ\N/LS N \_S/( -HZO RJ\N)\SH
R H R H H

The same steps was carried out N—N N—N

J\J—l)\

for the second group

0 i
= —C—NH-NH-C—NH—Ph
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Chapter Three: Results and Discussion

3.7 Synthesis of bis-[1-phenyl-4- (formyl)
thiosemicarbazide] [9] :

1 1
H,N—HN—C—C—NHNH,
(2]

i 9 7
Ph—HN-C~HN—HN—C—C—NHNH-C—NH—Ph
(]

Scheme (3-6): Reagents and conditions: phenylieothnate, abs. EtOH,
reflux (7) hrs.

The reaction of acid hydrazide with phenyl isotyanate in absolute

ethanol gave the thiosemicarbazide [9].

The FTIR spectrum in figure (3-10) for bis —[1-plgk4-
formylthiosemicarbazide] show disappearance oftthe absorption bands
at (3292.3) ci, (3190) crifdue to asymmetric and symmetric stretching
vibration of NH-NH group of acid hydrazide [2] , appearance of the tw
absorption bands at (3213.19) tm(3114.82) cil due to the three groups
of N-H and appearance band of C=S at (1332.72} @momatic (-CH)
appeared at (3000) ¢ém,and amide C=0 appeared at (1687.60f.cm
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Chapter Three: Results and Discussion

The mechanism of the reaction is shown below:

o N\

I
R-C-NHNH, + Ph—N=CZS

I (HI\(ID P.T (u) ﬁ
R—C-NH-N-C=N—ph _ P.T. R—C—NHNH—C—NH—Ph

2

S (O30 S
i 1] Il 1
The same steps was carried out Ph—HN=C—HN—HN=C—C—NHNH=C—NH—Ph
for the second group

@ i
R= —C—NH—NH-C-NH—Ph
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Chapter Three: Results and Discussion

3.8 Synthesis of bis-[5-biphenyl-2-(acid hydrazide)-3-N-
phenyl-5-(hydroxyl)thiazolidine] [10]:

ﬁ O O S

o1l 1
Ph—HN—C—HN~HN—C~C—~NHNH-C~NH—Ph
(9]

P l h
Ph
N/Ph |C|) 9 N
=N—HN-C—C—NH-N={_ o
HO S [10] S

Scheme (3-7): Reagents and Conditigmghenyl phenacyl bromide, abs.
EtOH, reflux (8) hrs.

Thiazolidine derivative [10] was synthesized frim reaction of
thiosemicarbazide [9] with-phenyl phenacyl bromide which was used for
cyclization of the previous compound.

The FTIR spectrum in figure (3-11) shows the piarance of thione
group of the thiosemicarbazide [9] at (1332.72) crappearance of band at
(3527.56) crit assinable to (OH) group, band due to (NH-) gropjpeared
at (3406.05) ci, C=N band appears at (1604.66) tand band at (694.33)
cm* belongs to (C-S-C) group.
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Chapter Three: Results and Discussion

The mechanism of reaction is shown below:

o s N o
[ X )
R—C—NHNH-C—NH—Ph + 50H2-04©7Ph—>
PQ (0] I:)QN
N_CHZ
I I i P.T I OH
R-C-HNN"C =0 R—C—NHN=
H S)
h
P
N HO N/Ph (”) 9 h\N on
_ =N-HN-C-C-NH-N={_
The same steps was carried S S

Y

for the second group

P

S
I I
R=—C—NH—NH—-C—NH—Ph
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Chapter Three: Results and Discussion

3.9 Synthesis of bis-[5-mercapto-3-yl-4-phenyli-1,2,4-
triazole] [11] :

S OO ﬁ

1
Ph—HN—C~HN—HN—C~C—~NHNH-C~NH—Ph
9]

y—w N—N
I\

HSAT)—LNASH
Ph Pk

Scheme (3-8): Reagents and conditions: 2N NaOldxéfl)hrs.

Thiol-triazole prepared through the reaction tffiosemicarbazide
derivative with 2N NaOH under refluxing conditiory bnteramolecular
cyclization through the loss of,B8.

The FTIR spectrum in figure (3-12) shows disa@wpece of the bands at
(3213.19) crit ,(3114.82) crit due to (NH-NH) group with appearance of a
weak band due to (-SH ) group at (2400)'caiso show the disappearance
of the band at (1687.60) ¢hdue to C=0 of amide | and appearance of a
band at (1595) cthassignable to C=N of triazole ring.
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Chapter Three: Results and Discussion

The suggested mechanism for the reaction is:

o > NaOH HN—NH
R—C—NHNH—C—NH—Ph o= c\c s ——~
N—Ph
H-N—NH N—N;H N—N
Oox P.T. | P.T.
—» HO |
Fj\N#S Fj\N/%S’ -H0 RJ\NJ\SH
|
eh Ph Ph

The same steps was carried out N—N N—N
P - A J—l )\

Plh F|>h

for the second group

0 i
R= —C—-NH-NH-C—NH—Ph
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Chapter Three: Results and Discussion

3.10 Synthesis of bis-[5-(phenylamino)-2-yi-1,3,4-
thiadiazole [12] :

i ? R i
Ph—HN—C~HN~HN-C~C~NHNH-C~NH—Ph
(]

N—N N—N
Ph—HN—lS Jy SJ—NH—Ph

[12]

Scheme (3-9): Reagents and Conditions: Cos80y stirred (3) hrs.

1,3,4-Thiadiazole derivative [12] was synthed from the reaction of
thiosemicarbazide derivative with concentratedwidfacid at (0fC.

The FTIR spectrum in figure (3-13) shows band3300) crit due to
(N-H) group, band at (1650) ¢mfor (C=N) and band at (611.39) ¢m
attributed to C-S-C band is a good evidence fadihzole formulation.
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Chapter Three: Results and Discussion

The mechanism of the reaction was affected by nmyércular cyclization

through the lossing of 4D as shown beloW*®:

(”) ﬁ H N—N H
R—C—NHNH-C—NH—Ph H&— (III—NH—Ph -

HN—NH H—N—N7H
P.T.
HO-C c NH—Ph Hoﬂ\r/ NH—Ph—————
R R é

N—N

N—N
4’\ )—NH—ph 'H3d R—QSJ—NH—Ph

The same steps was carried out '\f_|N NN
> Ph—HN—I\S/I—“\SJ—NH—Ph

for the second group

? T
R=—C—NH—NH—-C—NH—Ph
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Chapter Three: Results and Discussion

3.11 Synthesis of bis-[1-phenyl-4-(formyl)

semicarbazide] [13] :

1 1
H,N—HN—C—C—NHNH,
(2]

0 29 @
Ph—HN-C~HN—HN—C—C—NHNH-C—NH—Ph
[13]

Scheme (3-10): Reagents and conditions: phenyly@swate, abs. EtOH,
reflux (7) hrs.

The reaction of acid hydrazide with phenyl iso@t@ in absolute ethanol
gave the substituted semicarbazide [13].
The FTIR spectrum in figure (3-14) for bis—[1-phkdy
(formyl)semicarbazide] shows disappearance ofwedbsorption bands at
(3292.3) crit , (3190) crifdue to asymmetric and symmetric stretching
vibration of NH-NH group of acid hydrazide [2] and the appearandbef
two absorption bands at (3396.41) tm (3182.33) cil due to the two
groups of N-H ,aromatic (-CH) appeared at (30416385 , and two (C=0)
groups appeared at range (1622.02-1733.09) cm

86



Chapter Three: Results and Discussion

The mechanism of the reaction is shown below:

T N

/—A
R—C-NHNH, + Ph—N=cZo

Il (HI@ P.T (||) (u)
R—C—NH-N*CZN—Ph 1. R—C—NHNH—C—NH—Ph

")
The same steps was carried out
for the second group

D 29 D
> Ph—HN—C~HN—HN—C~C~NHNH—-C~NH—Ph

O
i I
R= —C—NH—NH—C—NH—Ph
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Chapter Three: Results and Discussion

3.12 Synthesis of bis-[5-biphenyl-2-acid hydrazide-3-N-
phenyl-2-(hydroxyl) oxazoline [14]:

9 29 0
Ph—HN—C—HN—HN—C—C—NHNH-C—NH—Ph
(13]

|

_Ph Ph.

7N R 9 "
P —HN—HN—C—C—HNHN Ph
(0] (e}
OH HO

Scheme (3-11) Reagents and Conditignghenylphenacyl bromide, abs.
EtOH, reflux (8) hrs.

N-subsituted-oxazoline derivative was synttexs through the reaction
of semicarbazide [13] witlp-phenyl phenacyl bromide under refluxing
condition affected by intermolecular cyclizatiomabhgh &2 mechanism and
tetrahedral nuclephilic substitutiGi®.

The FTIR spectrum of compound [14] shows bahdD-H group at
(3460) cnt, (C=0) of amide appeared at (1675)¢(@=C) band appeared
at (1560) crit,aromatic (C-H) appeared at (3050) tmand (C-O-C)

asymmetric and symmetric bands appeared at (1B8))tm’ .
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The mechanism of this reaction is shown befd®:

o 0 “/_\ Q - N CH,
R—C—NHNH-C—NHPh * Er/—CHz'C‘Q*Ph o *o= c Op

R— C HNHN

"L Pl
o) N—C—H 0 N
-HBr Il / 1 \
—— R—C—HNHN-C, & Ph R—c—HNHN% Ph
HO © Ho ©

The same steps was carried out
)vHNHN—
for the second group h_Q_Q oH c-c- HNHN%}@*

@ @
= —C—NH—NH—-C—NH—Ph
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Chapter Three: Results and Discussion

3.13 Synthesis of bis-[5-hydroxy-4-phenyl-3-yi-1,2,4-
triazole] [15] :

9 ? R 0
I
PhHN—C—~HN~HN—C—C—NHNH-C—NHPh
[13]

N—N '"N—N
Ho—mN)—kl 'NJ—OH
Ph  Ph
[15]

Scheme (3-12) Reagents and Conditions: 2N NaOHixrét) hrs.

1,2,4-Triazole derivative prepared through e threaction of
semicarabazide derivatives with NaOH and reflux @) hours effected
interamolecular cyclization through the loss oOH

The FTIR spectrum of compound [15] shows ban(B425.3) ci due
to O-H group, the (C=N) band appeared at (1631rd),c(C=C) band
appeared at (1525) ¢hand aromatic (C-H) appeared at (2929.7)'cm
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Chapter Three: Results and Discussion

The mechanism of the reaction may be possesadfpliowing.

®

| |
R—C——NHNH—C—N Ph 2N NaOH - ¥

R

|

C

| - .
| /N\

R
@o’\ N_Ph N——Ph =,
! .
N
H&N 0 N —N
H |

H
N—N N———N
The same steps was carried out //
P HO
for the second group
h h
|C|) |C|)

R=——C——NH——NH——C——NH——Ph
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Chapter Three: Results and Discussion

3.14 Synthesis of bis-[5-mercapto-2-yl-1,3,4-oxadiazole]
[16]:

00 N—N N—N
H,NHN—C—C—NHNH, > HS—"\OJ—“\OJ—SH
[2] [16]

Scheme (3-13): Reagents and Conditions:;, ®®H, abs. EtOH, reflux (10)

hrs.

Reaction of acid hydrazide [2] with GSKOH in absolute ethanol
afforded [16] .
FTIR spectrum of compound [16] in figure (3-17) icated the
disappearance of NHn the range (3292.3-3190) &m disappearance of
carbonyl of amide at (1662.5) &mappearance a weak band at (2866.02)
cm* due to S-H group, C-O-C asymmetric and symmetitds appeared at
(1247.86-1116.71) cih appearance of band at range (1600} essignable
to (C=N) of oxadiazole ring, (C=S) appeared at {188) cm and
appearance of band for (NH) group at (3199.69} dme to the toutomeric

form.

_H
N—N N—N
- - el s

95



Chapter Three: Results and Discussion

The mechanist*Vof the reaction may be outlined as follow:

©
9 (0] S O S
” KOH || 5\” || L
R—C NHNH, > R——C NHNH + ¢ ——» R——C——NHNH—C—S
S’)
o] SH
| | N—n
S
R——C——NHNH—C—™—S —=——o= R——C—NHNH— —S —;4 ©
o] SH

N—N

—» —>
The same steps was carried out
>

for the secoond group

N—N

AH%
i

96



Chapter Three: Results and Discussion

= e = 002G

i ! o

“““““““ R el S = |
i , re}
i

Wﬂ\fwmumo ! :
..................... SR [ . R !w
i | b=
|
|
I i -2
R I S R ot ofo)
| . ' =]
! i e S A 1 || S
i \ |
b — {19k
i i
g o) . b | 3 w
e e R - b - — - - - —
i -

97

Figure (3-17) FTIR spectrum of compound [bis-(Broapto-2-yl-1,3,4-oxadiazole] [16]




Chapter Three: Results and Discussion

3.15 Synthesis of [2-yl-1,3,4-oxadiazole-5-thioacetic
acid] [17]:

o A gyl gy
HS—QO)—(O)—SH =HO—C—HZC—S—“\OJ—“\OJ—S—CHZ-C—OH
[16] [17]

Scheme (3-14): Reagents and Conditions: G{BIOH NaOH, abs. EtOH,
reflux (3) hours.

The FTIR spectrum in figure (3-18) confirmed thenfiation of compound
[17] from the appearance of (C=0) group of este(l@25) cnt , (C-H)
aliphatic appeared at (2990) ¢rand (C-O-C) asymmetric and symmetric
bands appeared at (1100-1350)'cm

The suggested mechanism of the reaction is as shelow:

RA Sosh + B ——r R—(O)—Q £ HEB
N—N ©)
CICHZﬂ. R_<O>_SCH2000H + Cl

C@*’ HB ——— HCI + B

N—N
R= Hs—QO»— » B=NaOH
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Chapter Three: Results and Discussion

3.16 Synthesis of bis-[N-(o-hydroxybenzylidine)-formyl
hydrazide] [18]:

(ONNO) OO0
"1 0N
HoN—=HN—=C—C—NHNH, <::2?—HC=N—HN—C—C——NHN=CH—i§::>

(2] OH [18] HO

Scheme (3-15): Reagents and Conditiambydroxybenzaldehyde, glacial
HAc, abs.EtOH, reflux (4) hrs

Reaction of compound [2] with o-salicylaldyhyd®absolute ethanol gave
compound [18].

The FTIR spectrum of compound [18] in figure (3r18hows the
disappearance of (—NMHstretching bands at (3292.3, 3190) troarbonyl
group appeared at (1690) ¢na band of C=C appear at (1568)trC=N)
band appeared at (1622) ¢maliphatic (C-H) appeared at (2925) tm
,aromatic (C-H) appeared at (3050) tand (-OH) groyp appeared at
(3400) cnt .
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Chapter Three: Results and Discussion

The mechanism of the reaction is as shown b&ty

0 ////—\\\\O) 0O E)8>

I oo Nl I |
R—C—NHNH, + Ar—C-H ————*'R——C—NH,—?H
I—? Ar

P.T

[ L]
OH

I H A I I

R—C—NHN=C—Ar R—C—NHNH-C—H

H20 Ar‘

The same steps was carried out
for the second group

. H nn
> AF—C=N-HN—C—C—NHN=C—Ar

O

1
R=—C-NH-NH, ' Ar= @

HO
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Figure (3-19) FTIR spectrum of compound [bis-(Ny@toxybenzylidine)-formy
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3.17 Synthesis of oxazepine derivatives [19,20] :

(oo

I
Q—chN—HN—C—C—NH——sz——@
(18]

OH o
(ii)

OH *
HO

0) |
HO i
OO0
BRI OH 0o o0
HC—N—NH—C—C—NH-—N—CH non
Y o o 5 HC—N—NH—C—C—NH—N—CH
] (@] (@] I O O
(@] P
O

[19 [20
(o] .
o]

Sceme (3.19) Reagents and conditions: (i) phtlaalio/dride, toluene,reflux
(7) hrs. (ii) maleic anhydride , toluene, refluyi{is.

The F.T.IR spectrum of compound [19] in Figure2(3-shows appearance
of two carbonyl groups band at (1625.88-1704.96} ¢id-H band at (3300)
cm', C-H aliphatic band appeared at (2844.81'crbands at (1278.72) ,
1147.57) crit belong to the asymmetric and symmetric (C-O-C)dban
While the F.T.IR spectrum of compound [20] in Figu(3-21) shows
appearance of two carbonyl bands at (1668.31-19) cn" , N-H band at
(3278.76) crit , C-H aliphatic band at (2850.59 ¢jrand bands at (157.21-
1276.79) crit belong to the asymmetric and symmetric (C-O-C)xban
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Table (3-3): Characteristic bands of compound<2(d®,

Comp. | \(C-H) | W(CH) | wc=0) | v(c-O- | VCNH) | y(c=c)
No. arm.cm® | aliph. cmt 0)) el cm?
cm’ cm’
19 3045.39 2844.81 | (1625.88- | (1278.72- 3300 1487.01
1704.96) | 1147.57)
20 3045.39 2850.59 | (1668.31- | (1276.79- | 3278.76 1535.23
1701.10) | 1157.21)

The suggested mechanism for the reaction is shehawa

ﬁ

R—— C——NH—N=CH—Ar + |
(1]

S

R——C——HN

K
/ Ar
H

O O

AF——HC——N——NH——C——C——NH——N——CH—Ar

o)
/
The same stepswas carried out o/
o o O ’

for the second group

ﬁ

" R=——C——NH——N=—=CH—Ar
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Figure (3-20) FTIR spectrum of compound [bis-N-@2h{ydroxyphenyl)-4,7-dione-(5,¢
e)phenyl-1,3-oxazepine-3(H)yl) formylhydrazide] [19
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Chapter Three: Results and Discussion

3.18 Biological activity:

Microorganism causes different kind of diseasefiumans and animals.
Discovery of chemotherapeutic agents played a veyortant role in
controlling and preventing such diseases.

Chemotherapeutic agents are isolated either fn@ng organism known
as antibiotics like penicillin and tetracycline .etor they are chemical
compounds prepared by chemist such as the sulégs @g >

Multiple drug resistant organisms, such as hmglin-resistant
Staphyloccus auresus, vancomycin-resistant Entecnoetc., are becoming
common causes of infections in the acute and larg tcare units in
hospitals. The emergence of these resistant bachers created a major
concern and an urgent need to agents in structl@sbkes distinct from
known chemotherapeutic agents.

The most essential feature of good chemotheatepagent is that, it must
show a high degree of selective toxicity towardsieroorganism, so that, it
can be given in sufficient doses to inhibit or kil microorganism through
out the body without harming the body cell. Hetgadic rings constitute an

iImportant class of compounds having a wide specwtibiological activity
(144)

3.18.0 Microbiological tests:

In this work, the antibacterial test was perfornaatording to the disc
diffusion method. Compounds (3,5,6,8,11,12,14,1b 20) were assayed for
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their antimicrobial activity in vitro against Granegative bacteria
(Escherichia coli) and Gram-positive bacteriastgphylococcus aurous).
Prepared agar and Petri dishes were sterilizedubyckaving for 15min at
121C°. The agar plates were surface inoculatecoumiy from the broth
culture of the tested microorganisms. In the sbdidi medium suitably
spaced apart holes were made all 6mm in diamebasd holes were filled
with 100ul of the prepared compounds (0.03g ofciimpound dissolved in
1ml of DMSO solvent), DMSO was used as a solvehesg plates were
incubated at 37C° for 24h for both bacteria. THehiion zones caused by
the various compounds were examined. The resultshefpreliminary
screening tests are listed in table (3-4).

The biological activity test showed that compoundth free (-SH) groups
and free (-NH) groups having a biological effect on eachEo€Coli and

Saph.aureus, these compounds are also considered biologicaityve on

bacteria while when free (-Nk) and (-SH) groups disappeared the existence

of Pyridine lead to increase of the biological @byl
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Table (3-4):

Antibacterial activities of some of the synthesized compounds

109

Comp. No. In figure Escherichia coli | Staphococcus aured

3 3 - ++
5 5 - -
6 6 ++ -
8 15 - +
11 22 ++ -
12 24 + -
14 26 - ++
15 25 - -
20 19 - -

Note:

- = No inhibition = inactive
+ = (5-10) mm = slightly active
++ = (11-20) mm = moderately active
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Fig (3-22): Effect of compounds [19], [22] and [26h Staphylococcus

aureus.
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Fig (3-23): Effect of compounds [5], [24] and [26h Staphylococcus

aureus.

Fig (3-24): Effect of compounds [3], [6] and [15] &taphyl ococcus aureus.
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Fig (3-25): Effect of
compounds
[5] and [6] on
Escherichia
coli.

Fig (3-26): Effect of compounds [24], [25] and [28] Escherichia coli.
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Fig (3-27): Effect of compounds [3], [19] and®2] on Escherichia coli.

Fig (3-28): Effect of compound [X&] Escherichia coli .
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Conclusion

1. Compounds [6 and 11] showed moderate activity arn&schia coli
,while compound [12] showed slight activity on tbicteria .

2. Compounds [3 and 14] showed moderate activitySbaphylococcus
aureus, while compound [8] showed slight activity on thiscteria .

3. Compounds [5,15 and 20] showed no effect on Esdha coli and

Saphylococcus aureus.
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Suggestions for further work

On the bases of the experience gained duringwhiik, one can suggest the

following as future work:-

1- Synthesis of new oxazole ,thiazole and thiadeaderivatives from oxalic
acid :
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HO—C—C—OH

l SOCl, l POCI3 thiosemicarbazide

11 ’;‘ ’Q‘ ’/\I \
Cl—C—C—cClI A ( \ { ) \
2 2

NH3 Q
Cl—H,C—C—0C;Hs
Q0 ,NaAc,abs.EtOH
HoN—C—C—NH,

i o N—N N—N o
4-bromophenacylbromide i iy
,abs.EtOH cszo—c—Hzc—HN%SMS»—NH—CHZ_C_OCZHS

Br—Ph Ph—Br
Ty :
SM s HN—C—NH,

S 0 N—N  N—N o s
HZN—C—HN—C—HZC—HNJ< »—4 »—NH—CHZ—C—NH—C—NHZ
s s

4-bromophenacylbromide
,abs.EtOH

Br—Ph N PI N—N N—N ﬁ) N \ Ph—Br
/ W hin—c—rye—rin—L Wl N m—cr—c—nn—
S S S S

2- More detailed investigations are required tcest\the biological activity
of the synthesized compounds against other micewosg, their
toxicity.

absorption, excretion and the side effects wimety produce before
they can be used clinically.
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Chapter two

Experimental part

2.1 Chemicals:

The chemicals used and the manufacturers aeel listTable (2-1).

Table (2-1) Chemical materials:

Chemicals Company | Purity %
Acetic acid Merck 85
Acetyl acetone Merck 80
Ammonium hydroxide Merck 90
Ammonium thiocyanate BDH 85
Carbon disulfide Fluka 99
Chloroacetic acid Fluka 55
Di methyl sulphoxide Fluka 70
Ethanol (absolute) BDH 99
Ethylacetoacetate Fluka 90
Ethylchloroacetate BDH 95
Glacial acetic acid Merck 90
Hydrazine hydrate aFluk 80
Hydrochloric acid BDH 37
Maleic anhydride BDH 85
Oxalic acid BDH 70
Phenyl isocyanate Fluka 98
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Chemicals Company Purity
Phenyl isothiocyanate Fluka 98
4-phenylphenacylbromide Fluka 98
phthalic anhydride BDH 87
Potassium hydroxide BDH 85
Salicylaldehyde Merck 90
Sodium bicarbonate BDH 70
Sodium hydroxide Merck 56
Sulfuric acid Fluka 55
Toluene BDH 90

2.2 Instruments:

1- Melting points are recorded using hot stage gBalKamp melting point
apparatus and they were uncorrected.

2- Infrared spectra are recorded using Fourier §fcam infrared SHIMADZU

(8300) (F.T.IR) infrared spectrophotometer, KBr cdisr thin film was

performed by Chemistry Department, Al-Nahrain Unsity,also Infrared

spectra are recorded using Fourier Transform iaefrtaBHIMADZU (8400)

(F.T.IR) infrared spectrophotometer, KBr disc omtiilm was performed by
Central Organization of Standardization and Quaidwgtrol.

3- Thin layer chromatography (TLC) was carried oamd the plates were
developed with iodine vapour.

4- The biological activity was performed by Biotackogy Department, Al-

Nahrain University .
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2.3.0 Methods:

2.3.1 Synthesis of Diethyl oxalate [1]('??:

I
H3C—H,C—0—C—C—0—CH,-CHj

[1]

Oxalic acid (0.22 mole, 20g) [I] was treated wig0) ml absolute ethanol, (5
ml) of conc. sulfuric acid and refluxed the mixtui@ 6 hours, yielded the
expected esters [1], yield (62.27%).

2.3.2 Synthesis of Oxalic acid dihydrazide [2]%®):

o 0
[
H,NHN—C—C—NHNH,

[2]

Compound [ 2] was synthesized by addition of hydre hydrate (0.32 mole,

10 ml) to (0.16 mole, 23 ml) [1] in ( 25) ml of alste ethanol then the mixture

was refluxed for 2 hours. After cooling, the prodweas filtered off and

recrystallized by using ethanol, m.p. for [2](1525)°C ,lit ***(151-153),and
yield(85%).
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2.3.3 Synthesis of bis-1-(formyl)-1,2-dihydrophthalazin-3,8-
dione ] [3]""%®:

S

Compound [2] (0.004 mole, 0.5g) , was mixed withhalic anhydride (0.008
mole, 1. 254Q), in acetic acid (10) ml, the mixtwas refluxed for 7 hours then
cooled and added to crushed ice. The precipitate fikared off, washed with
water to give the final product, m.p. (2293) °C, yield (74%).

2.3.4 Synthesis of bis-[1-(formyl)-1,2-dihydropyridazin-3,6-

dione [4]"'?%):

Compound [2] (0.004 mole, 0.5 g) was mixed withlei@anhydride (0. 008
mole, 0.83 g) in acetic acid (10) ml, the mixturaswefluxed for 7 hours then
cooled and added into crushed ice. The precipitafiltered off, washed with
water to give the final products, m.p (237) °C dgeld (81%).
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2.3.5 Synthesis of bis-[2-formyl-3,5-dimethyl pyrazole]
[5](126):

O O
n 1l

N—N—C—C—N—N

CH;  CHs

[5]

Compound[2] (0.004 mole, 0.5 g)was treated withtydaeetone (0.008 mole,
1ml) and acetic acid(0.5ml) in absolute ethano) (h0was heated under reflux
for 7 hours. The reaction mixture was cooled arel firmed precipitate was
filtered off to give the final product [5], m.[2%Z3-226) °C, yield (77.88%).

2.3.6 Synthesis of bis-[2-formyl-5-methyl-3-pyrazolone]
[6](127):

N-N—C—Cm
/
chmo O CHs

Compound [2b] (0.004 mole, 0.5 g)was treated withyle acetoacetate
(0.008mole, 1ml) in absolute ethanol (10ml) wasthd under reflux for 7
hours.After  concentration and cooling ,the oily duot was
obtained,yield(88.6%).
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2.3.7 Synthesis of bis-[4-formylthiosemicarbazide] [7]"%®:

i T i
HoN—C~HN-HN—C~C~HN-HN—C—NH,
[7]

Compound [2] (19,0.008 mole) was treated with amonon thiocyanate
(1.2889g,0.016 mole) and hydrochloric acid (5ml) weffuxed for 4 hours. The
pale yellow solid appeared on cooling was filteegul the excess solvent was
removed by vacumm evaporation . The product waystadlized from ethanol
,m.p.(232-235) °C,yield(70%).

2.3.8 Synthesis of bis-[5-mercapto-3-yl-1,2,4-triazole]
[8](128):

N—N  N—N
HS—(N W/ N»—SH
H H

[8]

Compound[7](19,0.004 mole) was refluxed in 10% NagoHition (10 ml) for 3
hours.The resulting solution was cooled and filleréhe solid compound
obtained on cooling was recrystallized from ethang.(272-274) °C ,yield
(97.15%).
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2.3.9 Synthesis of bis-[1-phenyl-4- (formyl)
thiosemicarbazide] [9]%*):

i 00 i
@HN—C—HN—HN—C—C—HN—NH—C—NHQ

[9]

Compound [2] (19,0.008 mole) and phenyl isothio@atan(2.29ml,0.016 mole)
in (15) ml absolute ethanol was refluxed for 7 louFhe solid compound
obtained on cooling was filtered off, and then ystallized from ethanol ,m.p.
(215-217) °C, yield (87.92%).

2.3.10 Synthesis of bis[5-(biphenyl)-2-(acid hydrazide)-3-N-
phenyl-4-(hydroxyl)thiazolidine [10]%?:

Ph Ph
To 92,00
—N—HN—C—C—HN—N
HO™ s s” "OH

[10]

Compound [9] (0.00036 mole, 0.14 g) apdphenylphenacyl bromide (0.0007
mole, 0.2g) in absolute ethanol (10 ml) was reftufer 8 hours, cooled and
neutralized with ammonium hydroxide solution. Theqgipitate was filtered off,

washed with water , dried and recrystallized fratmaaol, m.p. (240) °C dec.,
yield (93.24%).
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2.3.11 Synthesis of bis-[5-mercapto-3-yl-4-phenyl-1,2,4-
triazole] [11] "2

N—N N—N
HS—QN/\\—”\N%SH

| |
Ph Ph

[11]

Compound [9] (0.001 mole, 0.5 g) and (15ml) of 2ddlism hydroxide solution
was refluxed with stirring for (4) hours. After dow, the solution was acidified
with hydrochloric acid and the precipitate wasefidd, m.p. (167-170) °C, yield
(73.18%).

2.3.12 Synthesis of bis-[5-(phenyl amino)-2-yl-1,3,4-
thiadiazole][12] ('??);

N—N N—N
Ph—HN—(SMS%NH—Ph

[12]

Compound [9] (0.0008 mole, 0.3 g) was addedignwise to (5) ml of
concentrated sulfuric acid at 0°C with continuotisiag. The reaction mixture
was stirred further for 3 hours at room temperatamnd then allowed to stand
overnight. Neutralization with dilute sodium bicanate prepcipitated acrude
solid, which was filtered and recrystallized froithanol, m.p. (235-237) °C,
yield (77.17%).
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2.3.13 Synthesis of bis[1-phenyl-4-(formyl)semicarbazide]
[13] (129

0 I 0
QHN—C—HN—HN—C—C—HN—NH—C—NHO

[13]

A mixture of compound [2] (0.008 mole, 1 g)daphenyl isocyanate (0,016
mole, 2 ml) in (10) ml absolute ethanol was refdi¥er 7 hours. The solid
compound obtained on cooling, then filtered offgiee final compound, m.p.
(250-252) °C, yield (89%).

2.3.14 Synthesis of bis-[5-(biphenyl)-2-(acid hydrazide)-3-N-
phenyl-2-(hydroxy)oxazoline] [14] ('%%):

00 —
Ph—@—ﬁZTOSN—HN—&—&—NH—NEg\IOJ \/_\/ Ph

“Ph

[14]

A mixture of compound [13] (0.0004 mole, 0.13 g)damphenylphenacyl
bromide (0.0008 mole, 0.2 g) in absolute ethan®in(} was refluxed for 8
hours, cooled and neutralized with ammonium hydtexisolution. The
precipitate was filtered off, and recrystallizearfr ethanol to give the final
product, (m.p. > 300) °C, yield (69.41%).

¢o



Chapter Two: Experimental

2.3.15 Synthesis of bis-[ 5-hydroxy-4-phenyi-3-yl-1,2,4-
triazole[15] (??):

N—N N—N
Ho—{ 3L P—on
oh B

[15]

A mixture of compound [13] (0.002 mole, 0.5 g) a2® sodium hydroxide
solution was refluxed with stirring for 4 hours.té&f cooling, the solution was
acidified with hydrochloric acid and the precipgatas filtered to give the final
product, (m.p. > 300) °C, yield (74.29%).

2.3.16 Synthesis of bis-[5-mercapto-2-yl-1,3,4- oxadiazole]
[16]1139:

N—N N—N
Hs—{ I P—sH

[16]

Compound [2] (1g, 0.008mol) was treated with ethaf@®ml), potassium

hydroxide (0.95g, 0.016mole) and carbon disulfiiel(,0.016mole) was added
respectively. The mixture was heated at refluxifornours or until most of the
hydrogen sulfide has been evolved. The solvent evaporated in vacue, the
residue dissolved in ice-water and acidified witne. hydrochloric acid. The
precipitate was filtered and recrystallized fronthémol-water) (60:40) to give
the desired product,m.p (181) °C dec. ,yield (2%L8
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2.3.17 Synthesis of bis-[2-yl-1,3,4-oxadiazole-5 -thioacetic
acid ]1[17] 3V:

O

0 N—-N  N—N
I I
HO-C—H,c—s—{ O\>—4/ O\>—S—CH2—C—0H

[17]

To (0.001 mole,0.2g) of [16b] in 10% sodium hydd®{10ml) was added
(0.002 mole,0.1239g) of monochloroacetic acid in 1€Bdium hydroxide(10ml).
The reaction mixture was heated under reflux teatpee for 3 hours. The
reaction mixture was cooled, acidified with congdiochloric acid and ice —
water to precipitate the acid. The obtained comgdur] was filtered, washed
with cold distilled water, dried and recrystallizédm ethanol, the m.p is
(220°C)dec., yield (53.99%).

2.3.18 Synthesis of bis-[N-(o-hydroxy benzylidine) -formyl
hydrazide [18]732:

OH HO

I
HC=N—HN—C—C—NH—N=CH

[18]

A mixture of hydrazide [2] (0.003 mole, 0.4 gith o-salicylaldehyde

(0.0068 mole, 1ml) in absolute ethanol (20ml) awd trops of glacial acetic
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acid was refluxed for 4 hours. The mixture was eddio form the precipitate
and recrystallized from ethanol, m.p.(185-188) yi€ld (45.25%).

2.3.19 Synthesis of bis-[ N-[2-(o-hydroxyphenyl)-4,7-dione-
[5,6-e]phenyl-2-hydro-1,3-oxazepin-3(H)-yl] formyl hydrazide
[19]13%):

OH HO
R0
—HC—N—HN-C~C~HN—N-CH
o o) o) 0

0O O

[19]

A mixture of Schiff base[18] (0.001mole,0.4g) withthalic anhydride (0.002
mol,0.369) dissolved in (10 ml) toluene and theattixture was refluxed for 7
hours in water bath at (10C). Excess solvent was distilled, filtered affd
recrystallized from ethanol, m.p. (196-198), yield (75.88%).
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2.3.20 Synthesis of bis-[ N-[2-(o-hydroxyphenyl)-4,7-dione-2-
hydro-1,3-oxazepin-3 (H)-yl] formyl hydrazide [20]3%:

HO
OH e
HC—N—HN—C—C~HN—N—CH

= AN
O o)
[20]

A mixture of Schiff base[18] (0.003 mole,0.969) lwinhaleic anhydride (0.001
mole,0.58g) dissolved in (20 ml) toluene and thHes mixture was refluxed for
7hours in water bath at (/AT). Excess solvent was distilled, filtered affd

recrystallized from ethanol, m.p. (215-21£@), yield (83.89%).
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Table(2-2) Physical properties of the synthesized compounds:

Comp Molecular Molecular | Reaction| Yield M.P Color
No. formula weight time (%) c)
(hr)

1 CeH10 O4 146 6 62.27 | - colorless
2 CoHg ON4 118 2 85 153-155 white
3 Ci18H1006N4 378 7 74 291-293 white
4 C10Hs0O4N4 246 7 81 237 dec. | Pale yellow
5 Ci12H140,N, 246 7 77.88 223-226 white
6 CioH1004N4 250 7 886 | - Oily yellow
7 C402NeSHs 236 4 70 232-235 | Pale yellow
8 CsNeSH4 200 3 97.15 272-274 white
9 C1602NsSH16 388 7 87.92 | 215-217 white
10 C4204NsSH36 779 8 93.24 240 dec. yellow
11 Ci1sNeSH12 352 4 73.18 167-170 white
12 CisNeSH12 352 3 77.17 235-237 | Pale yellow
13 Ci6H1604 N6 356 7 89 250-252 green
14 C42H3406 Ng 718 8 69.41 | above 300 yellow
15 Ci6H1202 N6 320 4 74.29 | above 300  white
16 C402N4SH; 202 10 25.18 181 dec. yellow
17 CsOsN4SHs 318 3 53.99 | 220 dec. | Pale yellow
18 Ci6H14N4O4 326 4 45.25 | 185-188 yellow
19 C32H22N4O10 622 7 75.88 196-198 white
20 C24H18N4O10 522 7 83.89 215-217 yellow
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Summary

This work involves synthesis of different five and six membered
heterocyclic rings starting from oxalic acid and divided into four different

parts and the reaction steps for each part are summarized as shown below.

First part:

This part involved the synthesis of pyridazin ,phthalazin, pyrazole

,pyrazolone and triazole derived from oxalic acid hydrazide .Scheme (1).

Second part:

This part involved the synthesis of thiazolidine,triazol e thiadiazole,and
A’-oxazoline derivatives via the cyclization of substituted semicarbazide
and substituted thiosemicarbazide with p-phenylphenacyl bromide ,2N
NaOH and sulfuric acid respectively. The substituted semicarbazide and
substituted thiosemicarbazide were synthesized through the reaction of
oxalic acid hydrazide with phenyl isocyanate and phenyl isothiocyanate
.(Schemell).

Third part:

This part involved the synthesis of 1,3,4-oxadiazole and oxazepine

derivatives from oxalic acid hydrazide. (Schemell11).



Fourth part:

This part deals with the evaluation of antibacterial activities of some of
the synthesized compounds and comparing these activities with that of
the starting materials. These activities were determined in vitro using disc
diffusion method against two pathogenic strains of bacteria (Escherichia
Coli and Staphylococcus aureus), the results revealed that some of these
compounds showed measurabl e activity.



O
AR RH
N—C—C—N

(4]

HO-C-C-OH
[0]

abs.EtOH
,H,SO,

1l
HaC—H,C—0~C—~C~0—CH, CH,

[1]
N,H,.H,0 N
,abs.EtOH ’/\I N

ced®
\ace‘()a« H3C
9 (“) e\‘(\ﬂ
H,N—HN-C-C~NH—NH,
2] %
%y
QC‘

z %, 00
IS % noon
7] N—N-C—C-N—-N
2 (- N
P HC " chH, cH
o 3
(7]
g [5]

YI

S 00 s

HoN-C~HN-HN-C~C~NH-NH-C-NH,
[7]

10% NaOH

N—N N—N
s I P—sn
H H

(8

Scheme (1)




Il
HN—HN—C~C—NH—NH—
OH

o
E\;
i)
=0

HO' '\
>Ph [14] P’
N—N  N—N
HO—QN\)—A/ N\)—OH
| |
Ph  Ph
[15]
T NaOH
I |C|) |C|) 1]
Ph—HN—C—HN—HN—C—C—NH—NH—C—NH—Ph
[13]
PhNCO

11l
H,N—HN—C—C—NH—NH,

(2]

apiwolq |AoeuaydjAuayd-1

PhNCS
ﬁ I 1 ﬁ
Ph—HN—C—HN—HN—C—C—NH—NH—C—NH—Ph
[?
hn NaOH
3 H,SO,
: Y
E s—{ I— s
S N N
: L S
<
= Ph Ph Ph—HN 4\ NH—Ph
g S S
=) [11]
3 [12]
o
(0]
\
Ph Ph
_Ph PR
N 9 I N
=N—HN-C—C—NH—N=L{_
HO™ s s~ "OH
[10]
Scheme (1)




OH

OH HO

@HC N— NH—C C NH—N CH
O

(20]

O
o} ): [19]
O

O)\/

maleic T phthalic anhydride
anhydride |

OH HO

D0
HC=N—HN—C—C—NH—N=CH

(18]

Salicylaldehyde,glacial acetic acid,
abs.EtOH

Il
Ho,N—HN—C—C—NH—NH,
(2]

CS, KOH,
abs.EtOH

N-N  N—N
HSJ{O\H/ o)—SH
[16]

CICH,CO,H,
NaOH

Q N—N ' N—N o
Ho—c—Hzc—s—QO Mo )—S—CHZ-C—OH

(17]

Scheme (I11)




Republic of Iraq

Ministry of Higher Education and Scientific Research
Al-Nahrain University

College of Science

Department of Chemistry

Synthesis of some Heterocyclic Compounds
derived from oxalic acid and evaluation The
Biological activity for some of them

A Thesis
Submitted to the College of Science Al-Nahrain University as a
Partial Fulfillment of the Requirements for the Degree of M. Sc. in
Chemistry

By
Abdullah Hatem Mohammad Ahmed

(B.Sc. 2005)
Super visor

Dr. Ibtisam K. Jassim

January Moharram




2008 1429
Supervisor certification

| certify that this thesis was prepared under npesusion at the
Department of Chemistry, College of Science, Al-Na University as a

partial requirements fdhe Degree of Master of Sciencein Chemistry.

Signature:
Name: Dr. Ibtisam K. Jassim
Date: [

In view of the available recommendation, | forwé#n thesis for

debate by the Examining Committee.

Signature:

Name: Assist. Prof. Dr. Salman A. Ahmed
Head of Chemistry Department

College of Science

Al-Nahrain University



Examining Committee’s Certification

We, the Examining Committee, certify that we read thesis and have
examined the studehfbdullah Hatem Mohammad", in its contents and

that, in our opinion; it is adequate as a thegsislfe Degree of Master of

Science.
Chairman
Signature:
Name:
Date: / /
Member Member
Signature: Signature:
Name: Name:
Date: / / Date: |/ /
Super visor
Signature:
Name: Dr. Ibtisam K. Jassim
Dates / /

Approved for the College of Graduate Studies

Signature;



Name: Assist. Prof. Dr. LAITH ABDUL AZIZ AL-ANI

Address Dean of the college of Science Al-Nahrain University
Datee [/ /






slaaYy!

oLV p Lgra> (L OSy O i e
ialenls (bl siady Wledy (30 sty W64 Cats Y Sy o)l dwelal e U
=
aeadl 5ay9 LS LI Ol
o @ e o dy 4l g 0
cﬁ\

S0 yhasy (ol
Syl woddl L lsaddy (guley (ysbl) pllly Bee 3 6% g o U
L;’P‘
B e
w399 wadgt e ooy do ngliad 3Se e
Lf;)-‘“)} Lfd-‘l-"“‘

IRPUNE- FUIPIN (AW}



PENDLIRTTS



Acknowledgement

Above all else, | want to express my great thaok&ltah for the uncountable gifts
and for helping me to present this thesis.
The honor is mine to express my sincere thanksgaatitude to my supervis@r.
I btisam K .Jassim for her guidance and sustained efforts througtastwork.
I’'m greatly indebted for the assistance givemmbyHead andstaff of Chemistry

Department, College of Science, Al-Nahrain Univgrsi

| would like to express my deep thankshDp. Sawsan. H. SHAWKAT for her
help and sincere cooperation. My thanks are alsdyme tothe Biotechnology
Department for processing the biological part of this work.

| would like to express my thanks tdr. Kumail. S. Ayed for his assistance
printing this thesis.

I’'m boundlessly grateful to my familyny mother, my father, and my brothers)
for their efforts exerted in order to finish my duate studies.

Finally, to all those who helped in one way nother, | would like to express my

warmest gratitude.

Abdullah 2008



Gladl &) s6e
ol il s el alal 513

o Gl daala
r % potad) 4ls
: | A{‘,E sl o

7
U /
L LA
.

A8idal) Adlatia pad) AGIAY S jal) (lany judaad
A o galal) Aglladll anill g &Ll 3S ¥ sl (1
Lgnand

g
) Aoy sl A0S ) i
;M\QMMN\%JJ#Qmmgb@J

J& (e

(Y0 0) Gl drala — slhaasS agle () ol

p Sl o 5ils
FARAR e\‘~~/\



Al ) 4

@\MJ@MMuMSJAMML&J\D&&M\&FJAM
el 138, s 25 355 L1 5S W) imels (e 61350 e sit dusilaie e Lol
- ebﬁ\lu.)é‘

Jg¥) awadl)
el =TV 3 ) ey gala- AT - JWUEN LS ja jucant avdll 13 eaaly
Jsmaadls | el 35S V) padla 3 )l e Js LIl s 0 shs 5 llled 5 5 bl

dals ) Tl b daa sal) il ghall Caedl ISl 538 e

UL Al
Aa sra Jg ) -0V 5 Gl g S ) LS jo st sl 3a (el
oaala a5l a e e ldil) Adab g aad 5 Ul 5 J g salalll 5 G )
Al Blall dolae o Cum awilans olig 50l Jiid 5 anlaw 5l Jaid ae ) S Y
1S 50 e (Alesi-Y 5 anle g Jaalind Judl )l Jleatiny Alalall il ill
<l gladl) Caadil SLS all oda e Jgamally el HSI) (aala g a 503 guall

Ol oy Ll 8 A sl
) acadl)

G O S g¥1 g J g laluS g)-€6Ve) GlaS ja jaaat 4 wdll Jia (ealy
G g dadl) adil LS jall 0da e Jsandly Sl < gV (aala a5l Hala
A5 a8 ) laladdl) 8 dai gl
3) ) aidd)
2 5 el LS all et A o) sl A ladl) L) andl) 138 ey
Allad & yedal S jall amy (b Aliantiiuall AN Gl 38 5 L S (e (e o8
C(E-T) saall i adde a LS dn gl




HO-C-C-OH
[0]

abs.EtOH
,H,SO,

o
H3;C—H,C—0—C—C—0O—CH;,-CH3
[1]

N,H,4.H,0
,abs.EtOH

(2

HOIT'sqe‘'NOSYHN

-

% Q9 ®
H,N-C-HN-HN-C~C~NH-NH-C-NH,
(7]

10% NaOH




ph—®—<\ SHN—HN- C—C—NH— NH7(J—©7
HO' \

Nph [14] P’

apiwolq |AoeusydjAuayd-1

R T R
Ph—HN—C—HN—HN—C—C—NH—NH—C—NH—Ph
(13]

PhNCO

PR
H,N—HN—C—C—NH—NH,
(2]

S
1} 1l 1
Ph—HN~C—HN—HN—C—~C~NH—NH—C—NH—Ph
[9]

NaOH

N—N  N—N
Hs—{ I—{ B—sn
\ \ N-N NN
Ph o pPh ph—un— DU Y NH—ph
s~ s
[11] )

apiwolq |AoeusydjAuayd-1

Pk
\©>()—N HN”(”)NHN\Q

(10]

(1) > bsd




OH HO

@HC N— NH—C C NH—N CH
O O
HC N— NH C C NH—N CH
)\/
O O

maleic

. phthallc anhydride
anhydride

OH HO,

R
HC=N—HN—C—C—NH—N=CH

(18]

Salicylaldehyde,glacial acetic acid,
abs.EtOH

R R
HoN—HN—C—C—NH—NH,
(2]

CS, KOH,
abs.EtOH

N—N  N—N
Hs—(o\>—4 o)—SH

[16]

CICH,CO,H,
NaOH

0 N—N ' N—-N o
Ho—c—+bc—5—410»——<0)L—s—Cch—OH

(17]

(7) > bsd




	Microsoft Word - ch1-introdection.pdf
	Microsoft Word - Chapter Three.pdf
	Microsoft Word - Chapter Two final.pdf
	Microsoft Word - Contents.pdf
	Microsoft Word - Refernces.pdf
	Microsoft Word - SEPARTOR.pdf
	Microsoft Word - Summary.pdf
	Microsoft Word - thesis face.pdf
	Microsoft Word - اسم الاطروحه.pdf
	Microsoft Word - الخلاصة باللغة العربية.pdf



