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Abstract

This work consists of the preparation of heterocyclic ring compounds of

five to six members starting from Mefenamic acid.

This work includes seven different parts as shown below .

Part One: Includes the preparation of pyrazole [4,7], phthalazine-1,4-dione
[5] and pyridazine-3,6-dione[6,8]derivatives derived from hydrazide .
Part Two: Involvs the synthesis of oxazole [10] and thiazole derivative [12]
via the reaction of 2-((2,3-dimethylphenyl)amino) benzamide with urea and
thiourea and cyclization of the resulted products with p-phenyl phenacyl
bromide .
Part Three : Includes the preparation of thiadiazole, triazole, thiazolidin and
oxadiazin via the reaction of hydrazide compound [3] with phenyl
isothiocyanate [13] and ammonium thiocyanate [17] in absolute ethanol and
cyclization of the products with sulfuric acid [14], sodium hydroxide [15,18],
p-phenyl phenacyl bromide [16], and reaction of hydrazide compound [3]
with chloro acetic acid and sodium acetate [19] .
Part Four : Involvs the treatment of reacted hydrazide compound [3] with
para nitro benzoic acid [20] and phenyl acetic acid [21] and 2-chloro benzoic
acid[22] and benzoic acid [23] and mefenamic acid [24] and cynamic acid
[25] . Then cyclization the of products with nitro benzoic acid and phenyl
acetic acid and 2-chloro benzoic acid and benzoic acid and mefenamic acid
and cynamic acid is to get oxadiazol rings [20,21,22,23,24,25] .
Part Five : Includes the preparation of schiff bases [29-33] by reacting amin
[28] with different benzyldehyde and also includes the preparation of tetrazol
[34 — 38] by reacting schiff bases[29 -33] with sodium azid .



Part Six: Is focuced on studying the antibacterial activity of some prepared
compounds using two types of bacteria staphylococcus aureus. (G +),
E.coli.(G-).
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Chapter One Introduction

1. Introduction

1.1. Hetrocyclic compounds

Heterocyclic organic chemistry is one of the important branches of
organic chemistry, which has attracted the attention of scientific. organic
compounds are heterocyclic compounds. A cyclic organic compound contains
carbon atoms in the form of a ring to be assigned to a carbon composite ring.
If the carbon does not represent at least one atom part of the ring, it will be
chosen as a heterocyclic compound @, Hetrocyclic chemistry deals with the

synthesis and properties and applications of heterocyclic ring compounds @,

Hetrocyclic compounds were obtained as building blocks through many
biological molecules @, Most molecules containing five and six rings @. The
heterocyclic compounds, sulfur, nitrogen and oxygen contain a heterocyclic
compound that has maintained the interest of researchers through the

development of organic synthesis®.

N—N N—N N—N
Ly Ly LA
0 S N
oxadiazole thiadiazole triazole

1.2.The Hydrazides:

Hydrazides are considered as intermediates to synthesis of many

derivatives. The structur for this type of compound is (RCONHNH-)®,
Hydrazide derivatives could exhibit various biological activities such as

antiviral, anticancer , antidepressant, anti-inflammatory and anti-depressant %)
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1.2.1 Synthesizing the hydrazides of derivatives :

Many methods are available for the preparing of hydrazone
derivatives. The importace of which is depends on the reaction of ester

compound, with hydrazine hydrate, ®19,

0 o)
R— OCHz_C-OC2H5 N2H4.H20—> R— OCHZ—C-NHNHz

[1] 2]
R=CH;CONH
Acid hydrazone derivatives could also be synthesized using

condensation reaction of carboxylic halide with hydrazine hydrate 9

0O

(6]
HoNNH
Ho || 2 2 Hy ||
C—C—O0H ——— > C —C——NHNH,

[3]
A novel hydrazide has been synthesized by Kumar et .al*" by the
reaction of 3-[4-chloro phenyl ) sulfonyl ] propanoate, with hydrazine

hydrate in ethanol under reflux.

ci cl
O NH2NH2H20 O
'
S<\/J\OCH3 s/\/\NHNH2

O/ o EtOH O/ o

Moreover, Zena*® has synthesized 2-(6-methoxy naphthaline-2-yl)

propane hydrazide by the same way starting from naproxen.
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LII

]
“]H H:
l—{[:-: |. || |
- o _ NHNHHO h—:—\nw;
H.CO O

HyCOr

1.2.2 Reactions of acid hydrazides:

Acid hydrazides considered as a very important intermediate to

synthesize new derivatives as follows:

a) The reaction of acid hydrazide with different aromatic aldehyde to

produce schiff base®*),
CH3O

| "
C—C—NHNH2
H
HsCO

4-nitro
enzaldehyde

CHs0
C C—NHN= C@NOZ
N(CHj3),

H,CO

4-dimethyl amino
benzaldehyde,

apAyaplezuaq
AX0IpAy-§

J

CH50

é—&-NHN:C
H H
HCO
v
CHy0
(6] c C-NHN= C@OH (8]

H,CO

_?

7]
b) Ring closure of acid hydrazide with carboxylic acid in the presence of

phosphorous oxychloride (POCI3)®®.
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/ i POCI NN 5
R—C—NHNH —C NHNH 3 o\
. : —— R b I
CHg i
o) CHj
iee "
R = Alkyl group 04\3 CHj
Ar = Aryl group i N—N O
3 n "
Ar—C_ /C|\-|(|3
CH;
[ o]

1.3-Oxadiazole and its derivatives:

Oxadiazoles can be defined as a five - membered ring compounds which
have three hetero atoms oxygen and two nitrogen atoms. The five-member

oxadiazole ring contains four® isomers.

e Oy v O

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

1,3,4 - Oxadiazole is the most stable isomer, which is of particular
Importance; this is due to the large number of uses as the biological agent as

anticancer®and anti inflammatory @8,

1.3.1 Synthesis of Oxadiazoles:

Ali et al. @9 synthesized 2-(3,5-dinitrophenyl)-5-(2-ethoxy-phenyl)-

1,3,4-oxadiazole by the reaction of hydrazides with 2-ethoxy benzoic acid
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and phosphorous oxychloride. Also, another compounds have prepared by
this method®@?

O,N OC;Hs
CONHNH, + @-‘COOH
POCI,| Hz0/KOH
O,N
O,N
o]
EtO
O,N
[10]

Cao @Y, prepared 2-chloromethyl-5-aryl-1,3,4-oxadiaozles by cyclo
dehydration of N -chloroacetyl- N -aryl hydrazines in boiled phosphorous
oxychloride (POClIs).

O

Ar—C—0C,Hg N2 HQ G — NHNH;

0 0] N—™N
A—C—NHNH-G—R POl //\ \B—R
0

R= CﬁHﬁ .p'CZH{)Cqu_ ,p-—C'CBH4 ,p-FC5H4 0"
FCgHs , Ar= NO,CgHy4

[12]
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Mansour® prepared 2-(1, 3, 4-triphenyl pyrazole-5-yl)- 5-phenyl-
1,3,4-oxadiazole by reacting 4-aryl-5-benzoylamino-1,3-diphenyl-2-
pyrazdine-5-carbohydrazides with benzoic acid and phosphorus oxychloride.
The reaction was found to proceed via concerted cyclocondensation and

elimination of a benzamide molecule .

N———N

Ph N Ph N___N
Z N PhCO,H / POCl; / )\
» Ph

refluxing

NHCOPh
Ar CONHNH,

H HN

N

COPh

Ar

[13]
Ar = CsH5 . 2-OCH3-C6H4

Another oxadiazol®® ( bis oxadiazole ) was prepared by using Br,and

acetic acid with sodium acetate.

N—N © © N—N
HZN% >—©/ \([)]/\/\([)]/ @ )—NHZ
0 0

Amal et. al®, have synthesized 2-amino -1,3,4-oxadiazole using
bromine (Br;,) and sodium acetate with semicarbazide hydrochloride.

N—N

O

They also synthesized 2-(furan-2-yl)-5- hydrazineyl -1,3,4
oxadiazole using another method .
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0 o R
0 N—N A, i
N 1
f II,-\r—I. C-NHNH, _ NaDll I:Jfﬂ\ J.;.f \ NH \u.u.n*ﬂ” \T_J'f \ —
1\ i s 3 |.|| il ot | I|.:I.' . L ULl
I|Ll i \ Jii ™ I:l'/ 5H L& Q
e

[14]

Aish® synthesized oxadiazole from phenyl acetic acid and CS; in presence
of KOH .

©/(::\[10)N\SH

1.3.2 Biological Activity of 1,3,4-Oxadiazoles
The biological activity of oxadiazole ring is well documented in the

literature. It has been shown that many substituted-1, 3, 4-oxadiazoles have
biological and medical uses as antibacterial, antifungal, antimalarial and anti-

inflammatory(6-29)

1.4 Schiff' Bases
Schiff bases are compounds that contain azomethine group. It was named

after Hugo Schiff, who made a number of these compounds by reaction
primary aromatic amines and primary aliphatic amines and amino acids.The
formula below explain this:

/
AN

Their nomenclature depends on the substituted groups R, R', R"¢?., The

—N=cC

for example compound CsHs—N=CH-C¢Hs, is an aromatic Schiff base named
as N-benzylidene aniline, or N-benzylidenebenzenamine while compound

(C4Hy—N=CH-C;Hs) also is named as N-propylidenebutylamine but it is an
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aliphatic Schiff's bases. Many raw materials include azomethine, anil, imine,
ketimine, benzylideneaniline, benzanaline, benzaniline, benzalanil, or
benzanil, as a base of benzaldehyde and aniline. Aromatic Schiff's base is
considered as a chromophore due to conjucation of the electron pair on the

nitrogen atom with the benzene ring of aniline and benzaldehyde (32),

[15]

Most aromatic schiff bases are soluble in water, and the solubility of units

that contain carbohydrates is greater %

Biologically, Schiff's bases are important since they have biological

activity  against bacteria and fungi 439,

1.4.1 Synthesis of Schiff Bases
Generlly, Schiff base are synthesized by the reaction of aldehyde, or

ketons with amin compounds .
A. Primary Amines

The reaction of primary amines with carbonyl compound will result in

schiff bases and this is done by condensation ©9)

C=0+R— NH —/— C=[\!H—R + H,O

/

Carbonyl Primary imine
compound amine schiffs base water

[16]
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Often, it is recommended to remove the water, which is formed by
distillation or by using a solvent to form the isotropic “*4D, Aromatic
aldehydes react readily in appropriate solvents under moderate conditions and

low temperatures.

The condensation reaction of aromatic amines with aromatic aldehydes
will reduce the alternatives that pull the electron in the position of the
paragraph of amines rate of reaction, while reaction with aldehydes and
ketones will increase, especially those with aromatic, and high temperatures
and long reaction times are needed when removing water during its

formation®?,

B. Secondary Amines

Interaction of secondary amines with carbonyl compounds by
condensation without rearrangement not lead to Azomethine. However,
immune globulin was obtained when the salt was treateded with aldehyde or

ketone 3,

9 © & ©
- # ~

R;NH HX + R;CO — REN = CRZ}(
Secondary amine ketone immonium salt

ammonium salt

[17]

Emaad et. al.“? prepared imines compounds containing heterocyclic
ring with naphthyl rings. They found that these compounds have biological

activity. They prepared the title compounds from the reaction between a,3-
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naphthaldehyde and heterocyclic amines or different aldehydes with amine
heterocyclic rings containing naphthyl ring by using absolute ethanol as a

solvent and glacial acetic acid as catalyst.

0o O
‘fN—%y@R

R = H, OH, NOz, N(CH3)2, C|, CH3

3,4-di OH

1.4.2 Reactions of Schiff's Bases:

addition ractions of the imine group; the reagents are added to a polarized

double (_Nzc\)' bond, so the reactant in the azo methine bond attack
the carbon atom®)  Alkylhalide. Acid halides. Grignared Reagents.
Hydrogenation. Anhydrides .

Anils react with maleic anhydride in the presence of water to form
maleanilic acid and aldehydes“¢4" When an anil is heated with maleic
anhydride in toluene, maleanilic acid is also obtained“®, whereas the
formation of a condensation product has been reported when the mixture is

heated without using the solvent (oxazepines).

10
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1.5 Pyrazoles:

Pyrazole is unsaturated heterocyclic organic compounds charactarisezd by
a five membered ring structure composed of three carbon atoms and two

nitrogen atoms “9),

Few pyrazole derivatives occur naturally, this may be due to the difficulty
for living organisms to consider the N-N bond. The most important

derivatives of pyrazole are pyrazolones ©9,

1.5.1 Synthesis of pyrazole:

Pyrazole ring derived from 4-(5-hydrazinyl-4-phenyl-4H-1,2,4-

triazol-3-yl) pyridine were also prepared in presence of acetyl acetone

(51,52)

— N—N —
N/\:/>—< »-H—NHZ acetyl acetone_ p I\ N—N
al S
|I3h I HSC \ CH

Ph

[18]

Chromones can be compared to ‘‘hidden’’ alkoxy enones, and they react
easily with hydrazine to give fluoroalkyl pyrazoles containing an aryl
group at the 3-position. The most study were focused on trifluorom
pyrazoles, while a few examples with difluoromethyl substituents have been
remambered. The desired pyrazoles were got in mild to good vyields,

attributing to the substituents on the aromatic rings ©2),

11
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o CHF,
R =
| N,H, /NH
_— > R
o~ ~cur, EtOH, rt.24h N
R=H, 77 %
R =Me, 68 % OH
’ [19]
Cl,.CCl,
R=H
hv CHF,
56% >
O /NH
R cl R
N,H, =/
—_—
o cHF, EtOH, rt,24h
> R=H, 34% OH [20]

HNO; H,S0,
45 C°, 1.5h CHF,
69 %

o) SN

02N Cl N2H4 02N \N/
—_—
|l EtoH, rt24n
0 CHF, 70%

A number of 3,4-disubstituted-5-trichloromethyl-1H-1-pyrazole methyl
ester have been synthesized under microwave irradiation conditions through
the reaction of 1,1,1-trichloro-4-alkoxy-3-alken-2-one and methyl hydrazino

carboxylate in presence of 10% HCI %),

R _OR R’ R
/C: \\_, NH,NH(CO)OMe / \
O=C\ R » CI3C N
MW/50-55C" N
cal, W/ C |
C
07 TOMe
R =Et
R =H [22]
R~ =H

12
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New azole heterocyclic 2-amino-5-(3,5-dimethyl-1H-pyrazole-1-yl)-
1,3,4-thiadiazole have also been synthesized ¢ .

N—N acetyl acetone N—N
/N s /
TIENP " oA NN
2 NHNH 2 |
S ’ S )\/k
H5;C CH,
[23]
1-6 Thiazoles :

Thiazole is structurally related to thiophene and pyridine but in most of its

properties, it resembles the pyridine ¢,

: S&
In 1887 Huntsch Weber was first described thiazol. In 1889 Bob confirmed
its structure. The numbering starts in the thiazol from the sulfur atom. Thiazol
has been extensively studied and as a part of vitamin B, penicillin and

antibacterial thiazol. Low thiazol is used in the study of peptides and proteins

which occurs as structural units in compounds of biological importance®?,

1.6.1 Synthesis of Thiazoles :

Thiazole are synthesized From a-Halocarbonyl compounds. It is an old
but one of the most important methods for the preparation of thiazoles. In a
general, a-halo ketone is react with an appropriate thioamide or thiourea.
Chloroacetaldehyde, for instance, on condensation with thioformamide

affords thiazole ©9),

13



Chapter One Introduction

H,N H
O 2N C/ heat N
/H ~ + - H,O / \
H CH,Cl
- HCI1
2-chloro methanethioamide Thiazole 21%

acetaldehyde
[24]
It can also be synthesized from a-thiocyanato ketone a-halocarbonyl
compounds and metal thiocyanate react to give a-thiocyanato ketone which
cyclized on treatment with acid or alkali, 2-hydroxy-4-methylthiazole has

been obtained in about 60% yield from chloroacetone and sodium thiocyanate
(59)

H;C N (0]
O ———— HC\y
é + - NaCl I@I
o L
HyCl éeNa LSNP
chloroacetone . . S
sodium thiocyanate 1-thiocyanatopropan-2-one
H;C oH H;5C
H. H,0 AN Sc—nNH
R N
HC_ 20 - H,O H <
s ~ 0
S-2-hydroxyprop-1-enyl
carbamothioate 4-methylthiazol-2(3 H)-one

H5C
“c—N
AT,
S
4-methylthiazol-2-o0l

[25]

From a-halooxirane: Thiazole derivatives may also be obtained by reaction

thioamide with substituted 2-chloro-2-(chloromethyl) oxirane €,

14
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i EtOH N \
~ >Q /
H3C/ NH2 CIH, heat H3CQ

CH,ClI

ethanethioamide 2-chloro-2-(chloromethyl) 4-(chloromethyl)-2-
oxirane methylthiazole
[26]

It was also found that thiazole derivatives were obtained from the reaction

of ammonium thiocyanate with aniline derivatives ©9,

NH,

NH
+ NH,SCN 2
4 glamal AcOH @:f
R

R= 0-H, 0-CHs, p-NO,, m-OCH, [27]

The Gabriel synthesis method can also be used for preparation of
thiazoles. The synthesis involves the heating of acylamine compounds with
phosphorus pentasulfide as shown below to give thiazole derivatives. The
carbonyl group is probably attacked first by P,Ss, the oxygen atom is replaced
by sulfur and the intermediate cyclized to thiazole. This method is similar to
(Paal-Knorr) method for synthesis of thiophene. The driving force in this
process results from the stabilization obtained in the formation of the aromatic

heterocyclic ¢,

H,C—NH Cg HC—lil
Hsc/c& jc CH, ———> H,C i—cn3 _,HSC [ CHy  heat g/\ S/&\

2,5-Dimethylthiazole

[28]

15
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1.6.2 Biological activity of Thiazols:

Thiazole compounds are regarded as a class of heterocyclic compounds. It

was found that numerous contained thiazole derivatives such as tomato, roasted
coffee and roasted peanuts ©3),

R.R.William and et. al. ¥ demonstrated existence of simple thiazole ring in

vitamin B; (thiamine) in 1935.

cr
H;C =N
+
7 j \ /}CH3
. N
HO

*NH; CI

R.Mills recognized of cyanine dyes containing the ring as photographic
sensitizers. It has also been proved that thiazolidine ring is considered as a part of

penicillin structure and other derivatives which used as antibacterial agents(®.

1.7 1,3,4-Thiadiazoles:

1,3,4-thiadazoles are the most important category of heterocyclic

compounds and are of great importance in the study of research because of
their broad types of biological activity. The thiazol is a five-ring system that
contains a hydrogen binding field, a sulfur atom, and a dual-electron donor
nitrogen system that provides a wide range of biological activity. It exists on
four isomeric forms in nature and is. 1,2,3-thiadiazole. 1,2,5-thiadiazole.
1,2 4-thiadiazole. and 1,3,4 thiadizol ©®).

16
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4 3 3 3
N AN—N N 43
LN LN LN
2
S s s 2 SINg” 2
1 1 1 1
thiadiazole 1,3,4-thiadiazole 1,2,4-thiadiazole 1,2,5-thiadiazole

1.7.1 Synthesis of 1,3,4-thiadiazoles:

Derivatives of 1,3,4-thiadiazole are produced by reaction of 3-alternative
4-amino-5-0x0-4-dihydro-1H-1,2,4-triazole -1-yil) acetic acid hydrazide with

phenyl isothocyanate and its products, using sulfuric acid (H»SO,),

thiosymecarbazide derivatives were recycled® ,

o)
0 ~¢ s
l/\l—N 2 ’/\‘_N NHNH—C—NH
R,(N\A\O CeHsNCS RAN o
| |
NH2 NH2 1 H2804
2. NH,
N
~
N—N S/k
R = -CHj, -CH,CHj , -CH,CH,CH; /4 )% NH
-CH206H5 y 'CH2C6H4CI ) 'CGHS R N (@]
|
NH,
[29]

EL-Sayed et.al. synthesized 2-amino-5-(3-chlorobenzo [b]thiophen-2-
yl)-1,3,4-thiadiazole through the condensation of 3-
chlorobenzo[b]thiophene-2-carboxylic acid with thiosemicarbazide using

phosphorous oxychloride as condensing agent ©8),

17
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Cl Cl
POCI; N\
S Ho,NNHCSNH, S S/(NH

[30]

It was found that the reaction of oxadiazole thion with hydrazine hydrate
afforded 4-amino-3- (1,3-diphenyl-1H-pyrazole-4-yl) 4,5-dihydro-[1,2,4]
triazole -5(1H)-thione. Then the later reaction above compound with 1,1-
carbonyl diimidazole (CDI) in dry dioxane gave 3-(1,3-diphenyl-1H-
pyrazole-4-yl)5,6-dihydro-[1,2,4]trizolo[3,4-b][1,3,4]thiadiazol-5-one €9

S o)
)J\ HoN )J\
-
7—}\ Ph S / N \N
NoH, H0 /N N _CDlI /dioxane /
EtOH N\N
|
Ph

[31]

Derivatives of N,N- Bis- [(5-amino -1,3,4- thiadiazol-2-yl) methyl] -p-
phenylenediamine were also synthesized from the reaction of N,N-Bis-(acetic
acid)-p-phenylenediamine acetic acid with thiosemicarbazide in phosphorus

oxychloride to give 1,3,4-thiadiazole ring (79,

18
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© O H S
N Hx H H H2 0 n
HO—C—C —NON—C ~C—0OH +2 H,;N—N—C—NH,

reflux
POCI,

—N N—N
N
[32]

A transition-metal-free condensation of semicarbazide/ thiosemicarbazide
with aldehydes followed by 12-mediated oxidative C-O/C-S bond formation
provides 2-amino-substituted 1,3,4-oxadiazoles and 1,3,4-thiadiazoles in an

effective way("V,

1) leq. AcOH N—N

o HoS MeOH / H,0 (1;1) /i \
R—C—H + H2N_N_C_NH2 rt 30 min > R NH2

2) removas of solvent ! S
3)1.5eq.1,, 2.3 eq. K, CO;
dioxane, reflux, 1 -4 h

R= Ar, alkyl, vinyl
[33]

1.8. 1,2,4 -triazoles :

There are three nitrogen atoms in the five-ring system at 1,2 and 4-

positions define an interesting class of compounds ,called 1,2,4-triazoles. The
ring system 1,2,4-triazole is planar 6m-electron aromatic system with

distortion of the n-system prompted by the annular nitrogen atoms(’?.

N—/N

LA

19
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A large number of 1,2,4-triazole compounds have been incorporated into
a wide variety of therapeutically interesting drug candidates including anti-
septic, analgesic, anti-convulsant™7 anti-biotic(’® anti-allergic anti-
inflammatory>7®, diuretic”™®, fungicidal™8) | insecticidal">8%
herbicidal >, anti bacterial"®"®, anti-viral(®?, anti-depressant’” anti-

microbial ™7 anti-tumor7) and antihypertensive 7,

1.8.1 Synthesis of 1,2,4- triazoles:

A) 1,2,4 triazoles can be synthesized from the reaction of thiosemicarbazide,

with HgO to yielded 3,5-diamino-1,2,4-triazole @),

s N—N
2NH2NHB NH, __HO /4 >\
H,N N NH,

[34]
b) They can also be synthesized by ring closure reaction of compound [a] to

give new triazole in NaOH medium ©2

N—N
o) ) O \
@%H@C NaOH_ @N}S“
H, 3 N
N
l i

a |

| 35]

c) Another method for the synthesis of 1,2,4 triazol from the reaction of 4-
methoxy phenyl dithiocarbazates (which was synthesized from the reaction
of aryl hydrazide with CS; in basic medium) with hydrazine hydrate to form

new triazole, as follows(®?) :

20
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S
| o
H3CO CONHNH, KOH/CS;  H3CO CONHNH C sg
N—N
NH2 NH2H20 H3CO‘©_< )\
%
N SH
NH,

[36 |

d) More over cyclocondensation method of ester ethoxy carbonyl
hydrazones, with 2-morpholinoethan amine, in an oil bath for 2 hrs then n-
butyl acetate-diethyl ether was added to yield triazol®¥ was also used for the

synthesis of 1,2,4 triazol

O N—N
NH n-butyl acetate-diethyl ether
g P I
R OEt / (110-120) C RSN\
OEt
R=CH3, CH2C2H5 04}
[ 37]

1.8.2 Reaction of 1,2,4-Triazoles and their 5-Thiol :
On the other hand, the reaction of 1,2,4- triazol -3-thiols, with methyl

chloro acetate in basic medium to gave a corresponding new ester, which

was undergone in different reactions, as follows®

21
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N—N CI CH,COOCH T
N N G
K,COj,acetone N S \OCH3
N~ SH Ph P
Ph P
| 38
A\ __NaNo, Hl B¢
s N\ /_ _
N NH NH, N=N
[ 39] o]
]
C—OCH3
Et;N, NH, (CHR),COOCH3 HCI N—N
3 2 (CHR), 3 HCl NH IRIn
EtOAC ,0C /—
[ 40

R= H,CH,CH(CH3), and CH,CH,SCHj;
n=2 and 1
Jadhav et .al ®® synthesized of 5- ( benzyl thio)-3-(pyridin-3-yl)-4-amino-
1,2,4-triazole, from the reaction of 5-thiol-3-(pyridin-3-yl)-4-amino-1,2,4-

triazole, with benzyl chloride, in ethanolic KOH .

N—N

i @ [ﬁ} T

[ 41]

While, the treatment of 1,2,4-triazole, with HCI and NaNO;, produce
diozonium salt, this salt was added to cold solution of phenol (was coupled

under alkaline condition ) to obtain new azo compounds of 1,2,4- triazole,
®7)

22



Chapter One

Introduction

N—N N—N
W —_— “ _GC—SH
I |
NH,

[ 42

>—3SH

{0)o
43 ]

In addition, 3,5-diphenyl-1,2,4- triazole, was acylated by acetic anhydride
to get 1-acetyl-3,5-diphenyl-1,2,4-triazole, ®® .

N,CI

Nano: [ Hal )\ @OH 7\
> « C—SH S

[\lj NaOH \N/

N=N

Ph Ph
N N
7 \\ (CH3CO),0 // \
N - N
PH N/ Ph N/
|—I| /go

[44]
The condensation of 3-substitued -4-amino-5-mercapto -1,2,4-triazole,

through aromatic aldehyde, and zinc chloride yielded new Schiff bases of
1,2,4-triazole,®)

2 N—N CHO

F. Z/ )\ n Zncl,

| N~ SH R — > F
NH

YTy

|
|
CaoHs

SAR S Y

HN

L
| /\SH
c

N
N=

| 45]
R= p-Aminophenyl, p-Chlorophenyl, p-Hydroxyphenyl)
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New derivative of 1,2,4- triazoles, was synthesized from the reaction of 1-
Phenyl-5-p-tolyl-1,2-dihydro - [1,2,4] triazole-3-thion, with formaldehyde

and aromatic amine in 1,4- dioxin® as a solvent.

H,C H,C
—N
S 1,4 -Dioxane =N
Ne + ANH, 4+ HgeHO ——— X! >:S
N \N
|
H L \m
|
Ar

Ar= C6H5
[ 46 ]

1.9 Oxazole :

Oxazole compound is a five —member ring heterocyclic compound,
azafuran, by a molecular structure( C3HsON) including one oxygen and
nitrogen besides three carbon atoms. It is a yellowish liquid with a pyridine

like odor ¥,

4 N3

1.9.1 Synthesize of Oxazole:

The literature revealed that the oxazole compounds are developed and got
awide interest,which is attributed to their uses in many fields. It was reported
that when 4,4-dialkyl-4-hydroxyacetylenic nitrile was heated under reflux
with  2-aminobenzimidazole in dimethylforamide (2,2-dialkyl-2, 3-

dihydrooxazolo benzimidazolyl idene) ethannitrile could be formed ©2
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R=i-Bu, Et, Et
R='Me, Me, Et [47 ]

The reacting of carbohydrazide derivative and sodium nitrite in presence
of glacial acetic acid gave the carboazide that heated with dry toluene to

obtain furnish oxazolo, thieno and pyridazine via the isocyanate intermediate

(93)

Ph Ph
Ph Ph
_ |OH _ |OH
| HNO, Lo
NSy~ g~ ~C—NHNH, — SN s GNs
I a
Toluene /
heat
Ph on
Ph
Z 0 Pha OH
Ne M =0 |
SN s N Ney~ g~ ~NCO
[48]

2-[4-(4-halobenzenesulphonyl) phenyl]-5-aryloxazoles was synthesized
by cyclization of 2-aza-1-[4-(4-halo benzensulphonyl) -phenyl] -4-aryl-1,4-

butanedione through the using of phosphorus oxychloride ©4.

HN
Q Q POCI, 3\
X C—NH—CH,—C—Ar 2, Ar
heat o
X

_BrCgH,SO, , Ar=Ph
-C|C6H4SOZ , Ar=Ph

-BI'C6H4802 , Ar=p—CH3CGH4 [49]
-BrC6H4302 y Ar=2,4-(CH3)2C6H3

'C|C6H4SOZ , Ar=2,4-(CH3)2CSH3

X X X X X
o
TTOTTTDO
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1.9.2 Biological activity of Oxazoles:

Oxazoles are found in many naturally occurring and biologically active
materials as sub-structures within more complicated molecular groups. In
particular, oxazole functionalized at both the 2-and 4-position have found
important application in the synthesis of the more complex natural products

including phorboxazoles, virginiamycins, and ulapualides®® .

Phorboxazole A Virginiamycine M

Ulapaulide A

Not surprisingly, a number of structures have therefore evolved for the
construction and incorporation of disubstituted oxazole into complex synthetic
target. Furthermore, oxazoles are important compounds for the synthesis of
anti-inflammatory pharmaceuticals and vitamin for example, 5-ethoxy-4-

methoxyoxazole used as a precursor for the synthesis of vitamin Bg ©Y,
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Vitamin Bg is a naturally occurring, highly subsisted pyridine derivatives with
comparable physiologic activity. Vitamin Bg is a water soluble vitamin that is
manufactured in bulk as pyridoxine hydrochloride (the predominant from of
vitamin B, it is an important nutrient, and plays an essential role in the body's

amino acid biochemical pathways ©3),

1.10 Pyridazines :

Pyridazine is a heterocyclic organic compound with the molecular
formula (CH)4N.. It contains a six-membered ring with two adjacent nitrogen
atoms, and is aromatic. It is a colorless liquid with a boiling point of 208 °C.

It is isomeric with two other (CH),N rings, pyrimidine and pyrazine®,

X E\N N\
‘ N&'\' ‘ N) [N;

pyridazine pyrimidine pyrazine

1.10.1 Synthesis of Pyridazine derivatives:

Pyridazine and number of its derivatives were prepared by different
methods such as from the reaction of maleic acid or maleic unhydride with

hydrazine or substituted hydrazine ©7.

? O C.C?
C~ H,SO ~NH
E OH  or QO + NH,NHR | ok
OH -
¢~ 5 X
0O @)
R = H , many different substituents [50]
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Pyridazine was also produced from the reaction of 2-quinoline acid
hydrazide with maleic anhydride or phthalic anhydride with chloroacetic acid

in acetic acid 9,

w W Nes

OIS

[521 © 53]

It was found that when diethyl malonate allowed to react with 2-bromo-1-
(2-furyl) ethanone, diethyl 2-[2-(2-furyl)-2-oxoethyl] malonate would be
formed. Reaction of the latter compound with hydrazine hydrate gave ethyl 6-

(2-furyl)-3-ox0-2,3,4,5-tetrahydropyri-dazine-4-carboxylate ¢,

diethyl hydrazine | COOEt
| malonate % COOEt hydrate o |
O Br 0) N 5

0 O COOEt I\‘I

2-bromo-1-(furan-2-yl)ethanone H
[54]

A series of pyrazol-pyridazine derivatives was prepared by multi-step
synthesis. Reaction of -4 oxo-4-p-tolylbutanoic acid with hydrazine hydrate gave
6-phenyl-2,3,4,5-tetrahydropyridazin-3- one, which on reaction with different
aryl-aldehydes furnished pyridazinones. In the final step, pyridazinones were

reacted with hydrazine hydrate to furnish the title compounds ¢,
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H3C
H .
3C o () | N
OH N
N~ O
0 H

(i) Hydrazine hydrate, methanol, sodium acetate HAC R

(i1) Aryl-aldehyde, ethanol, piperidene, reflux 3 Q

(iii) Hydrazine hydrate, ethanol, reflux

|
N Nt WAL

H N
[55]
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The aim of work:

The research includes the preparation of five, six and seven
cyclic members heterocyclic compound and studing the biological
activity. These compound including pyrazole, oxydiazole,
thiadiazole, triazole, tetrazoles, oxazole, and pyrazadine starting
from mefenamic acid(2-((2,3-dimethylphenyl)amino)benzoic
acid).

30



Chapter
Two

Ezental

-
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2.1 Chemicals : The chemicals used are and its supplier company
are listed in table (2-1):

Table (2.1): Chemical materials used and its company.

No. | Chemicals Company Purty%o
1 Aceton Sigma-Aldrich | 99
Acetic acid sigma 85
2 Acetyl aceton Aldrich 95
3 Amonium thiocyanate CDH 95
4 Benzene Alpha chemika | 99
5 Benzoic acid Riedel-dehaen | 99
6 Chloro acetic acid CDH 98
7 Cynamic acid Aldrich 98
8 Ethanol absolute Scharlau 99
9 Ethyl scetate Analar 98
10 | Hydrazin hydrate (N2Hs .H,0) CDH 85
11 | Hydrochloric acid (HCI) CDH 99
12 | lodo ethan Riedel dehaen |99
13 | Maleic anhydride Aldrich 98
14 | m-nitrophthalicanhydride BDH 90
15 | m-chloro benzaldehyde BDH 98
16 | m-methoxy-p-hydroxybenzaldehyde | CDH 95
17 | N,N-dimethyl amino benzyldehyde | BDH 95
18 | o-chlorobenzoic acid Romil 99
19 | Phthalicanhydride Fluka 99
20 | Phenyl iso thiocyanate Fluka 98
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21 | Phosphoryl chloride CDH 99
22 | Phenyl acetic acid Merck 98
23 | p-nitrobenzoic acid Merck 98
24 | p-phenyl phenacyl bromide Aldrich 98
25 | p-nitrobenzoic acid Himedia 99
26 | p-hydroxybenzaldehyde Himedia 95
27 | Sulfuric acid Biosolvechime | 99
28 | Sodium hydroxide Aldrich 99
29 | Sodium azid Fluka 99
30 | Succenic anhydride Merck 98
31 | Sodium acetate BDH 95
32 | Thiourea Merck 99
33 | Thiosemicarbazide BDH 99
34 | Tetrahydrofuran(THF) Solvocheme 99
35 | Urea Merck 98
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2.2 Instruments:

1- Melting points are recorded using hot stage Gallen Kamp melting point
apparatus.

2- Infrared spectra were recorded using Fourier Transform infrared
SHIMADZU (8300) (FT.IR) infrared spectrophotometer, KBr disc was
performed in chemistry department, Baghdad University- Ibn Alhatham and
using Fourier Transform infrared SHIMADZU (8400) (F.T.IR) infrared
spectrophotometer, KBr disc was performed in Al-Mustansryia Univrsity.

3- Thin layer chromatography (TLC) was carried out using Fertigfollen
precoated sheets type polygram Silg, and the plates were developed with
iodine vapour.

4- 'H-NMR spectra were recorded on Foruier Transform Varian
spectrometer, operating at 500 MHz with tetramethylsilane as internal
standard in DMSO; Measurements were made at Chemistry Department, in
Iran.

5- The mass spectra were recorded by MS model: 5975¢ VL MSD with
tripe- Axis Detector University of Tehran, Center Lab. (in Iran).

6- Biological activity was studied at biology department, Baghdad University.
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2.3. Methods :

2.3.1. Characterization of ethyl 2-((2,3-dimethylphenyl)amino)
benzoate[?2]

; 2} OC,H
o H,S0,

HsC CH3

[1] [ 2]

2- (2,3 - dimethyl phenyl) amine (benzoic acid) (10) gm, (0.041) mol was
dissolve in (20 ml) of absolute ethanol and (10 ml) of Conc. sulfuric acid.
Then, the mixture was refluxed for 6 hours, and after that cooled and
extracted with ethyl acetate, washed with water, dried with sodium sulfate

and finally, the solvent was evaporated®” , m.p.(126-128), yield(80%) .

2.3.2. Characterization of 2-((2,3-dimethylphenyl)amino)
benzohydrazide[3]

EtOH —
QNH OCHs + NH,NH, H,0 ———> QNH //C NHNH,
o
o

HsC CHs

[2] [3 ]

Compound [3] was preparation from the reaction of compound [2] with
hydrazine hydrazine (10 ml) to (0.01 mol, 3 g) in 30 ml of ethanol and then
refluxing for 5 hours. The precipitate was filtered, washed with distilled
water to give final product. ®®, m.p.(176-178), yield(95%) .
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2.3.3 . Characterization of (3,5-dimethyl-1H-pyrazol-1-yl)(2-
((2,3-dimethylphenyl)amino)phenyl)methanone [4] .

Q O H, O Q
NH  C-NHNH, _HeC7C™ c-C-CHy -~ NH C—N—N
o} EtOH 0 M
H,C CHs H,C CHs  H,C CH,
3] (4]

Compound [4] was preparation from the reaction of compound [3]
(0.00078 mol, 0.2g) with acetyl acetone (0.001 mol, 0.1 ml) in ethanol (15 ml)
and then refluxing for 8 hours. The precipitate was filtered, washed with

distilled water to give final product. ©,

2.3.4 . Characterization of 2-(2-((2,3-dimethylphenyl)amino)
benzoyl)-2,3-dihydrophthalazine-1,4-dione [5] .

NH //C—NHNH2 C—N
@) acetic acid I

HsC CHs HsC CH3 O

[ 3] 15]

Compound [5] was prepared from the reaction of product [3] (0.00078
mol, 0.2g) with phthalic anhydride (0.00074 mol, 0.11g) in acetic acid (15
ml). The mixtures was refluxed for 8 hours then cooled and added to crushed
ice. The precipitate was filtered, washed with distilled water to give final

product. %
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2.3.5 . Characterization of 1-(2-((2,3-dimethylphenyl)amino)
benzoyl)-1,2-dihydropyridazine-3.6-dione [6] .

C—NHNH . . - (e HN
QNH O// 2 acetic acid

H5C CHs 0]
H3C CH3

[3]

Compound [6] was prepared from the reaction of product [3] (0.00078 mol,
0.2 g) with maleic anhydride(0.00077 mol, 0.076 g) in acetic acid (15ml).
The mixture was refluxed for 7 hours then cooled and added onto crushed ice.
The obtained precipitate was filtered, washed with distilled water to give the

final product [6] V.

2.3.6 . Characterization of 2-(2-((2,3-dimethylphenyl)amino)
benzoyl)-6-nitro-2,3-dihydrophthalazine-1,4-dione[7] .

NH  ,C-NHNH;
o) acetic acid o,

HsC CH, H3C

[3] (7]

Compound [7] was prepared from the reaction of product [3] (0.00078
mole, 0.2g) with 3-nitro phthalic anhydride (0.00077 mol, 0.15 g) in acetic
acid (15ml). The mixture was refluxed for 5 hours then cooled and added to
crushed ice. The precipitate was filtered, washed with distilled water to give

the final product@°?),
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2.3.7 . Characterization of 1-(2-((2,3-dimethylphenyl)amino)
benzoyl)-1,2-dihydropyridazine-3,6-dione[8].

(6]

<> </:> o)
T
- (e}
C—NHNH . . HN
QNH / 2 acetic acid CHj

0 HsC
H,C CHg

3]

Compound [8] was prepared from the reaction of product [3] (0.00078
mol, 0.2 g) with succenic anhydride(0.001 mol, 0.1 g) in acetic acid (15ml).
The mixture was refluxed for 7 hours then cooled and poured onto crushed
ice. The obtained precipitate was filtered off and washed with distilled water

to give the product %%,

2.3.8 . Characterization of N-carbamoyl-2-((2,3-dimethyl
phenylamino) benzamide[9] .

% ;:‘_2/ Q
urca —_C—
NH NH—C—NH,
OCoHy —— >
Q’NH 2Ms Q &
CHs
H3C CH3

9
|

H;C

[2 [9]
Ester [2] (0.00063 mol , 0.170 g) in absolute ethanol (15ml) and urea (
0.00061mol, 0.037g) were mixed to produce compound [9]. The mixture was

refluxed for 6hours. After cooling and filtering, a solid product was obtained.

(104).
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2.3.9 . Characterization of N-(4-(]1,1'-biphenyl]-4-yl)oxazol-2-
vl)-2-((2,3-dimethylphenyl)amino)benzamide[10] .

9 P-phenyl phenacyl
QNH NH—C—NH,__bromide Q N{
o}

H3C CH3

[12] [10]

Compound [12] (0.00012 mol, 0.04g ) was dissolved absolute ethanol
(10ml), p-phenyl phenacyl bromide (0.00012 mol, 0.035g) was mixed to
produce compound [10]. The mixture was refluxed for 7 hours, cooled and
neutralized with ammonium hydroxide solution. The precipitate was filtered
and washed with water. Petroleum ether (80-100) was used for

recrystallization09,

2.3.10. Characterization of N-carbamothioyl-2-((2,3-dimethyl
phenyl) amino) benzamide[11] .

Thaiourea ﬁ
(e} (o]
HsC CH HsC CHs

[2] [11]

Compound [11] was prepared following the same method described for the

preparation of [9](%Y,
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2.3.11. Characterization of N-(4-([1,1'-biphenyl]-4-yDthiazol-2-
vl)-2-((2,3-dimethylphenyl)amino)benzamide[12] .

P-phenyl phenacyl
Q NH— C NH, bromide {

1] [12]

Compound [12] was prepared using the same method described for the
compound [10]¢4),

2.3.12. Characterization of 2-(2-((2,3-dimethylphenyl)amino)
benzoyl)-N-phenylhydrazine-1-carbothioamide[13] .

S

; 2 PhNCS ; 2 I H
NH /C—NHNH2 - NH C NHNH—C—N
o o

HsC CHg H,C CHg

[3] [13 ]

A mixuter of compound [3] (0.0039 mol, 1g) and phenyl isothiocyanate
(0.0043 mol, 0.6 g) in (15ml) absolute ethanol was refluxed for 7 hours. The
solid material obtained on cooling was filtered off and then recrystallized
using (50:50) ethanol water®,

2.3.13. Characterization of 5-(2-((2,3-dimethylphenyl)amino)
phenyl)-N-phenyl-1,3,4-thiadiazol-2-amine[14] .

Q 7\
s 7/ \
M H,SO, NH )—N
NH C—NHNH-C—N — " = s
/7 H
(6]
H3C CH3

H3C CHg

[13] [14]
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Compound [13] (0.00012 mol, 0.2g) was added dropwise to (2.5ml) of
concentrated sulfuric acid at 0°C with continuous stirring. The reaction
mixture was further stirred for 3 hours at room temperature and then allowed
to stand overnight. Neutralization with diluted sodium hydroxide
prepcipitated acrude solid, obtained which was filtered and washed with

water(9),

2.3.14. Characterization of 5-(2-((2,3-dimethylphenyl)amino)
phenyl)-4-phenyl-4H-1,2.4-triazole-3-thiol[15] .

N—N
S / »— H
i H NaOH NH S
NH  C—NHNH-C—N . N
/
o)
H5C CHs

HiC  CHs
(13 ] [15]

A mixture of compound [13] (0.00012 mol, 0.2g) and (10ml) of (0.2 M)

sodium hydroxide solution was refluxed with stirring for 8 hours. After

cooling, the solution was acidified with hydrochloric acid and the precipitate

was filtered09),

2.3.15. Characterization of 2-((2,3-dimethylphenyl)amino)-N'-
(5-hydroxy-5-(4-hydroxyphenyl)-3-phenylthiazolidin-2-
yvlidene) benzohydrazide[16] .

CHs CH; CH,

[13] [16]
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Compound [16] (0.00025mole, 0.1g) was prepare from the reaction of P-
phenyl phenacyl bromide (0.00022 mol, 0.063g) in absolute ethanol (10 ml)
was refluxed for 5 hours, cooled and neutralized with ammonium hydroxide
solution. The precipitate was filtered and washed with water, and then
dried®%,

2.3.16 . Characterization of 2-(2-((2,3-dimethylphenyl)amino)
benzoyl) hydrazine-1-carbothioamide and (2-((2,3-dimethyl

phenyl) amino) phenyl) (5-mercapto-4H-1.2.4-triazol-3-yl)
methanone [17,18].

D NH,SCN ; 2 5
NH //C—NHNH2 NH //C—NHNH—C—NH2
o) HCI 0
CH;

HiC  CHg HaC (17]
’3l NaOH
10 %
/N
QNH N)\SH
|
H,C  CHy H
[18]

Compound [17] was prepare from the reaction of product [3] (0.00078
mol,0.2 g) with ammonium thiocyanate (0.00077 mol, 0.059g) and ageous
hydrochloric acid (1 ml). The mixture was refluxed for 6 hours. The brown
solid compound [17] obtained on cooling and then filtered. The excess solvent
was removed by vacuums evaporation, and the product [17] was refluxed in
10% NaOH solution (10 ml) for 4 hours. The brown solid compound [18]
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obtained. The resulting solution was cooled and recrystallized from

ethanol@99),

2.3.17 . Characterization of 2-(2-((2,3-dimethylphenyl)amino)
phenyl)-4,5-dihydro-6H-1.3,4-oxadiazin-6-one [19] .

) (0}
Q /J\O)J\ 0. _0
Q’NH O//C_NH'\'H2 CH3;COONa ] QNH Nl\ j
wd omy CICH,COOH H,C  CHy N
3] [19]

Compound [19] (0.00078 mol, 0.2g) was prepare from the reaction of
chloroacetic acid (0.00077 mol, 0.073g) in presence of sodium acetate (0.002
mol, 0.17g) and acetic anhydride was refluxed for 2 hours then poured on

water to obtain a solid product [19]¢°7),

2.3.18. Characterization of 2,3-dimethyl-N-(2-(5-(4-nitro and 2-
phenyl) -1,3,4-oxadiazol-2-y)phenyhaniline[20 , 22] .

COOH

NH //C—NHNH2 > NH o R
o POCIj

HsC CHg, H3C CHjs3

[3] [20.22]
R= p-NO, , 0-CI
Compound [20,22] (0.00078 mol,0.2g) was prepare from the reaction of
(para nitro benzoic acid, Ortho benzoic acid) respectively (0.00077 mol) and
phosphoryl chloride (5 ml). The mixture was then refluxed for 4 hours, then
left to cool down then add water, equivalent to a basic solution(NaOH) then

filtered weighed then re-crystallized%®),
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2.3.19. Characterization of N-(2-(5-benzyl-1,3,4-oxadiazol-2-
v)phenyl) -2,3-dimethylaniline[21] .

CH,COOH

0 S
NH ,C—NHNH, - NH o H;@
HsC CHs

H3C CH3

3] [21]

Compound [21] (0.00078 mol,0.2g) was prepare from the reaction of
phenyl acetic acid (0.00078 mol, 0.1g) and phosphoryl chloride (5 ml) , then
the mixture mas refluxed for 4 hours. The mixture was left to cool down and

then water, was added®%),

2.3.20. Characterization of 2,3-dimethyl-N-(2-(5-styryl-1,3,4-
oxadiazol-2-yphenyaniline[23] .

CH=CH-—
CH—COOH Q—Q_N
© )\CH=CH
NH ,C—NHNH, > NH o
o POCI,

HsC CHj

[3] [23]

Compound [23] (0.00078 mol,0.2g) was prepare from the reaction of
cinnamic acid (0.00074 mol, 0.11g) and phosphoryl chloride (5 ml), the

mixture was refluxed for 4 hours®%9,
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2.3.21. Characterization of N,N-((1,3,4-oxadiazole-2.,5-diyl)bis
(2,1-phenylene)) bis(2,3-dimethylaniline) [24] .

Q—NH ,C-OH N—N
° /N
H3C CHj;
NH ,C—NHNH, - NH o HN
o POCI,

H3C CH3

5] [24]
Compound [24] (0.00078 mol,0.2g) was prepare from the reaction of
mefenamic acid (0.00074 mol, 0.18g) and Phosphoryl chloride (5 ml) , then

the mixture was refluxed for 4 hours®%9,

2.3.22. Characterization of 2,3-dimethyl-N-(2-(5-phenyl-1,3.4-
oxadiazol-2-yDphenylaniline[25] .

COOH
NH ,C—NHNH, - NH o C
o POCI,

HsC CHg HiC CHs

(3] [25]

Compound [25] (0.00078 mol,0.2g) was prepare from the reaction of
benzoic acid (0.00078 mol, 0.09g) and Phosphoryl chloride (5 ml) , then the

mixture was refluxed for 4 hours®%9,
2.3.23. Preparation of 2-ethoxybenzoic acid[27] .

OH OC,Hs OC,Hs
C,H,l HCI
_— —_
NaOH / EtOH
G-OH G—ONa C—OH

o) o) d

[26] 1271
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Compound [27] (0.0724 mol,10g) was prepare from the reaction of lodo
ethan (0.0724 mol, 11.3g) and sodium hydroxide (2.8g). Then, the mixture
was refluxed for 24 hours. After cooling, the solution was acidified with

hydrochloric acid and the precipitate was filtered .

2.3.24. Characterization of 5-(2-ethoxyphenyl)-1,3,4-thiadiazol
-2-amine[28].

OC,H5 OC>Hs
C{ thiosemicarbazide= N—N
o roct /N
s NH,

Il
0]

[27] [28]

Compound [28] (0.031mol,5.2g) was prepare from the reaction of
thiosemicarbazide (0.03 mol, 2.8g) and phosphoryl chloride (20 ml). Then,
the mixture was refluxed for 4 hours. The mixture was left to cool down and
then add water!®), m.p.(234-236), yield(81%) .

2.3.25. Characterization of 1-(3-chloro, p-N-N- dimethyl, p-
bromo, p-nitro, p-hydroxy-2-ethoxyphenyl phenyl)-N-(5-(2-
ethoxy phenyl) -1,3,4-thiadiazol-2-yl)methanimine [29,30,31,

32,33].

OC,Hs5 benzaldehyde OC,Hs
substituted
N—N - N—N
CQ( )\ ethanol @4 \
Loy
S s |l| R

[28] [29.30.31,32.33 ]

R=m-Cl, p-Br, p-NO,,( p-OH m-OCH3;), p-N-N-(CH3),
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Compound [29,30,31,32,33] (0.000451mol,0.1g) was prepare from the
reaction of m-chloro, p-Br, p-bromo, p-nitro, p-hydroxy-2-ethoxyphenyl, or
p-N-N- dimethyl phenyl respectively (0.00044 mol) and ethanol (20 ml). For
4 drops of acetic acid, were added then the mixture was refluxed for 30 hours

then filtered, weighed and then re-crystallized®9,

2.3.26. Characterization of 2-(5-(3-chloro, p-N-N- dimethyl, p-
bromo, p-nitro, p-hydroxy-2-ethoxyphenyl phenyl)-N-(5-(2-
ethoxy phenyl)-4,5-dihydro-1H-tetrazol-1-yl)-5-(2-ethoxy
phenyl)-1,3.4-thiadiazole[34,35,36,37.38] .

OC,Hs

OC,Hs
N H
NaN3 N N |
N_C )— —cC
THF |
N

H R

Z—Z

N

[29]
[34,35,36,37,38 |

R= p-Cl, p-Br, p-NO,,( p-OH, m-OC,H5), p-N-N-(CH3),
Compound [34,35,36,37,38] (0.00029mol, 0.1g) was prepare from the
reaction of 0.00027mol of soduim azide in tetrahydrofuran (20 ml) and then

refluxed for 5 h. After that, it was cooled and washed with water then obtained

solid product was filtered and recrystallized from ethanol 11112,
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Tab. (2.2): Some of the physical properties and the yield and (R) for the
prepared compounds.

Comp Molecular M/wt Yield M.P. colour Ry
NO. ' formula (g/mole) (%) (°C)
1 Ci5H150, 241.29 - 230-232 | Off white | 0.90
2 C17H100, 269.34 80 | 126-128 white 0.89
3 C1sH17N30 255.32 95 | 176-178 brown 0.86
4 CxHxN3O 319.41 85 | 202-205 | Pale yellow | 0.91
5 CsH19N:Os4 385.42 90 | 226-228 | Pale yellow | 0.84
6 CiH17NsO4 335.36 78 | 228-230 | Off white | 0.93
7 C.H1gN4Os5 430.42 83 | 226-228 | Pale brown | 0.95
8 C19H19N303 337-38 89 | 230-232 white 0.85
9 C16H17N30, 283.33 88 | 194-196 white 0.92
10 CsoH25N4OS 459.55 94 Dec. white 0.90
11 C16H17N3OS 299.39 90 | 190-192 | Pale yellow | 0.84
12 CsoH25N30S 475.61 85 | 188-190 white 0.88
13 C2H2N4OS 390.51 90 | 190-192 | Pale yellow | 0.93
14 C2oH2N4 S 372.49 94 | 202-204 white 0.95
15 C2oH20N4S 372.49 88 | 214-216 white 0.82
16 C36H22N40,S 584.74 90 | 210-212 brown 0.86
17 C16H18N4OS 314.41 85 | 232-234 white 0.89
18 C17H16N4OS 324.40 87 Dec. white 0.93
19 C17H17N30, 295.34 82 130-132 brown 0.86
20 C22H18N403 386.41 79 110-112 brown 0.90
21 Ca3H21N30 355.44 89 | 113-115 brown 0.87
22 C22H19CIN3O 375.86 78 | 110-112 yellow 0.89
23 C2oH21N30 341.41 80 Dec. brown 0.93
24 CsoH2sN4O 460.58 84 | 220-222 brown 0.88
25 Ca4H1sN3O 367.45 90 | 250-252 | Pale brown | 0.85
26 C/HsO3 138.12 95 159 yellow 0.94
27 CoH1003 166.18 85 162 Pale yellow | 0.89
28 C10H11N30OS 221.28 81 | 234-236 orange 0.95
29 C17H14N30S 308.38 92 | 204-206 yellow 0.91
30 C19H20N4OS 352.46 88 | 228-230 orange 0.89
31 C17H14BrNsS 388.28 78 | 206-208 yellow 0.92
32 C17H14N40O3S 354.38 87 Dec. yellow 0.86
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33 C18H17N303S 355.41 75 | 245-248 | Darkyellow | 0.94
34 C17H15CINgS 386.86 79 | 192-194 | Pale yellow | 0.91
35 C19H2:N;OS 395.49 89 | 230-232 orange | 0.92
36 C17H15BrNgS 431.31 92 | 206-208 yellow |0.94
37 C17H15N703S 397.41 81 258-260 ye“OW 0.90
38 C18H18NgO3S 398.44 92 | 238-240 brown 0.95
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Chapter Three Results and Discussion

This work is divided into six part as following .

3.1 The first part:

This part include the preparation of pyrazole [4], phthalazin-3,8-dione
[5,6] and pyridazin-3,6-dione [7,8] derivatives, which were derived from

hydrazide compound [3] as shown in scheme (3-1).

Q EtOH Q
~&-0H —— R-C-OC,Hs

) H2SO4 (2)
NH,NH,, H,0
EtOH

Q
R—C—NHNH,

(3)

EtoHAcetyl  acetig3-nitro aCet#phthahC aceh{m&ﬂelc acetlcisuccenlc

acetone  acid [Phthalic acid |anhydride acid | anhydride acid |anhydride
anhydnde
0 o 9 o] o)
R—c—N\—lN R-G— h':t@ R-C— w:ﬁ R—CHN R- CHE?
H,C CHj HN X NO, HN X
4
@ (5) (6) N

R= CH3
Scheme(3-1)

3.1.1. Synthesis of ethyl 2-((2,3-dimethylphenyl)amino)
benzoate[?2].

Ethyl 2-((2,3-dimethylphenyl)amino)benzoate[2] was prepared by
reacting of 2-(6-methoxy naphthalene -2-yl) benzoic acid in absolute ethanol

and presence of concentrated. H,SO, as a catalyst. The structure of this

compound was identified. The mechanism of this reaction is shown below:
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.- @ ~H
O/\‘ O/H o

| .e
I I —C—
R—C—OH + H— r—c—oH — R g) OH + HO-CH,CH;

\_/
B ®
OH g PT (?H H,0  OH
R-CIZ—?)—CHZCHg,_’ R—Cli—O—CHzCHs R—C—O—CH,CH;3 + H,0
OHH '/OHz
® e
2
R= CH, H R—C—OCH,CHj;
HsC N\©
Mechanism (1)

Compound [2] was identified by using FT-IR spectrum which showed
bands at 3317 cm?, (2991, 2868) cm?, 1159 cm? 1710 cm? that may
attributed to NH, CH (aliph.), C-O-C and C=0 respectively.
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3.1.2. Synthesis of 2-((2,3-dimethylphenyl)amino) benzo
hydrazide[3].

Compound [3] was prepared using hydrazine hydrate to give the

hydrazide [3]. The acid hydrazide was produced by the reaction of ester [2]

with hydrazine hydrate in ethanol. The mechanism of the reaction®? is shown

>

(o R—C-—OCH,CH
1] 2 3
R—C—OCH,CHj + INHNHH,0 ———— C)

below:

/N
H/ | \NHz
) H
l C,HsOH

0]

CHs y C,HsOH + R—C—NHNH,
R= H3C\©/N\©

Mechanism (2)
Compound [3] was identified using FT-IR spectrum which showed
bands at 3329 cm™t, 3304, 3196 cm?, (2949, 2862) cm™ and 1637 cm that
many attributed to NH, NH,, CH (aliph.) and C=0 respectively.

The *H-NMR spectrum for [3] showed singlet signals at § 2.1, 2.2
ppm for 2CH3 groups, other signals also appeared at 2.5 ppm for DMSO,
as solvent and multiplet signals 6 (6.5 - 7.1) ppm due to aromatic protons,

singlet signals 6 6.8 ppm for NH, and signal at 7.9 ppm due to NH group.

The mass spectrum of compound [3] showed a characteristic
fragmentation to the presence of hydrazide moiety at m\z = (255, 226, 208,
183, 152, 130, 102, 77 and 45), as in the scheme(3-1) below .
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Scheme (3-1)
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aFigure (3.2) : FT.IR spectrum of compound ( 3)
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Figure (3.4) : Mass spectrum of compound ( 3)

3.1.3 . Synthesis of 1-(3,5-dimethyl-1H-pyrazol-1-yI)-2-(2-((2,3-

dimethylphenyl)amino)phenyl)ethane-1,2-dione [4] .

For derivative of 3,5-dimethyl-1H-pyrazol-1-yI)(2-((2,3-dimethylphenyl)

amino) phenyl)methanone[4] .

The suggested mechanism for formation of compound is as shown below4):

O
I

/\o) o o H o) o

R—C—NH.[\]H2 + Cch CH2 C CH3 — » R- C NH— N C CH2 C CH3

CH3

Mechanism(3)
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Compound [4] was identified by using FT-IR spectrum which showed
bands at 3308 cm*, 3036 cm, (2974, 2872) cm, 1708 cm, 1647 cm™ which
are attributed to NH, CH (arom.), CH (aliph.), C=0 and C=N respectively.

The *H-NMR spectrum for [4] showed singlet signals at & 2.0 ppm, 2.1
ppm, 2.2 ppm and 2.5 ppm, the multiplet signals at 6 (6.6 -7.8) ppm and at

9.4 ppm which are attributed to 4CHz; and DMSO, aromatic protons and for
NH proton
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Figure (3.5): FT.IR spectrum of compound ( 4)
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Figure (3.6) : 'TH-NMR spectrum of compound (4 )
3.1.4 Synthesis of phthalazine and pyridazine [5,6,7.8].

Compound [5] was identified by using FT-IR spectrum which showed
bands at 3344 cm, 3078 cm?, (2928, 2860) cm™ and 1651 cm™ that may
attributed to NH, CH (arom.), CH (aliph.) and C=0 respectively.

The *H-NMR spectrum for [5] showed singlet signals at § 2.0, 2.2 ppm
, 2.5 ppm, the multiplet signals at 6 (6.6 -7.6) ppm and at 6 9.4 ppm which are
attributed to 2CH3; and DMSO, aromatic protons and NH proton, respectively.

Compound [6] was identified using FT-IR spectrum at 3344 cm™, 3068
cm?, § (2912, 2858) cm™ and 1647 cm™* which due to NH, CH (arom.), CH
(aliph.) and C=0 respectively.
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Compound [7] was identified using FT-IR spectrum which showed
bands at 3342 cm? , 3068 cm™ , (2910, 2827) cm™ and 1647 cm™ that many
attributed to NH, CH (arom.), CH (aliph.) and C=0 respectively.

The *H-NMR spectrum for [7] showed singlet signals at § 2.0, 2.2 ppm,
2.5 ppm, the multiplet signals at 6 (6.6 - 7.8) ppm and at 9.4 ppm which
attributed to 2CH; and DMSO, aromatic protons and for NH proton

respectively.

Compound [8] was identified using FT-IR spectrum which showed
bands at 3344 cm™ , 3068 cm™ , (2976, 2858) cm™ and 1647 cm™ that may
attributed to NH, CH (arom.), CH (aliph.) and C=0 respectively.

The suggested reaction mechanism for reaction below is displayed in the
diagram as well, the formation of compounds [5,6,8] followed the same

mechanism ¢ as in compound [7].

S) @
CH3COOH —_—— CH3COO + H
o @ /\
HO
® HO3 o .
o | H R—C—NH-NH,
— o | o |
O O l
O H H
O H H O o 4 T ojH R-E—N_ | _OH
1]
R-C—N—N P.T R-C—N—-N -H* T o |
HO
(0]
l CO O
o H Q H o
H\ \N \N
o N , PT @ 1 l H,0 Q |
rR—& —_— R_C_N\C I R-C—N—
—cC N Il
C N { % e}
H / Sog HQ

CH; g
R= H3C©N\©

Mechanism(4)
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3.2 The Second part :

This part includs the preparation of oxazole [10] and thiazole [12]

derivatives via the reaction of ethyl 2-((2,3-dimethylphenyl)amino) benzoate
with urea and thiourea and cyclization of the resulted products with p-phenyl

phenacyl bromide, as shown in scheme (3-2).

O O O H S
11 H 1 A L
©) (11)
p-Phenyl phenacyl p-Phenyl phenacyl
bromide bromide

Ph—Ph

N N——Ph—Ph
R—g—”—(;\y R— —”"4§

(10) (12)

0=0

Scheme (3-2)

3.2.1 Synthesis of 2-(2-((2,3-dimethylphenyl)amino)benzoyl)
hydrazine-1-carbothioamide and N-(4-([1,1'-biphenyl]-4-
yl)oxazol-2-y1)-2-((2,3-dimethylphenyl)amino)benzamide
[9,10].

The compound [9] was prepare from the reaction of ester compound [2]

with urea and ethanol as a solvent, The reaction of the compound [9] with p-
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phenylphenecyl bromide under reflux conditions gave the oxazole compound
[10]. As the following mechanism [10]“9),

O
6~ o o7 N_ o

1 I} . 1]
R—C-NH—CNH, +———= R—C-NH—C:NH, BryCH,—C Ph
"
®
H (OH @O\
o N3¢ Ph oo o H\/NH T Ph
R—&-NH/{ P DE— R—(":—NH-Q )
l o o
S

Mechanism(5)

Compound [9] was identified by using FT-IR spectrum which showed
bands at 3433,3255 cm?, 3311 cm?, (2974,2866) cm™ and 1647 cm™ which
are due to NH,, NH, CH (arom.), CH (aliph.) and C=0, respectively.

Compound [10] was identified by using FT-IR spectrum which showed
bands at 3313 cm, 3043 cm?, (2983,2856) cm*, 1683 cm?, 1600 cm™ and
1150 cm*which are due to NH, CH (arom.), CH (aliph.), C=0, C=N and

C-O-C respectively.

62



Chapter Three Results and Discussion

3.2.2. Synthesis of N-carbamothioyl-2-((2,3-dimethylphenyl)
amino) benzamide[11] and N-(4-([1,1'-biphenyl]-4-yl)thiazol-2-
vl)-2-((2,3-dimethylphenyl)amino)benzamide [12] .

The refluxing of thiourea with ester compound [2] in ethanol resulted
compound [11]. Compound [11] in its reaction with p-phenylphenecyl

bromide and refluxing conditions produced thiazole derivative [12].

1)
R—C-NH— CNH2 = R—C-NH—C:NH, Br-CHz—C@'Ph
o -

!

RCNH—\Q—\)”—O“_ RCNH&) : ”

Mechanism(6)

Compound [11] was identified by using FT-IR spectrum which showed
bands at 3435, 3284 cm?, 3201 cm™?, (2931,2752) cm and 1676 cm™ which
due to NH,, NH, CH (aliph.) and C=0, respectively.

Compound [12] was identified by using FT-IR spectrum which showed
bands at 3308 and 3010 cm™, (2974, 2856) cm™, 1647 cm™ and 1595 cm?
which are due to NH, CH (arom.), CH (aliph.), C=0 and C=N respectively.
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The *H-NMR spectrum for [12] showed the following singlet signals, at &
2.2, 2.6 ppm , 2.5 ppm, the multiplet signals at 6 (6.6 - 7.8) ppm and at 9.1
ppm which attributed to 2CH3, DMSO, aromatic protons and for NH proton .

9751

%T |

825

67.5 |

Figure (3.13) : FT.IR spectrum of compound ( 9)
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Figure (3.16) : *H-NMR spectrum of compound (12)
3.3 The part three:

This part include preparation of thiadiazole, triazole, thiazolidin and

oxadiazin via the reaction of hydrazide compound [3] with phenyl
isothiocyanate [13]. ammonium thiocyanate [17] in ethanol, and cyclization
of the products with sulfuric acid [14], sodium hydroxide [15,18], p-phenyl
phenacyl bromide[16], and reaction of hydrazide. Compound [3] with chloro

acetic acid and sodium acetate [19] as shown in scheme (3-3).
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—N AN Ph
L\ RJ\ SH H N—/ pPhPh
R g~ NHPh N R—-C—-N—N
Ph s” OH

& R—C—NHNH, Uy,

% »
SE o R,

o S N o _O_R
R—C—NHNH—C—NH2

t I
an _N

l NaOH H
N—N (9
-
|
H

(18)

CH3H
R= H3C©N\©

Scheme(3-3)

3.3.1. Synthesis of N-(4-([1,1'-biphenyl]-4-yl)oxazol-2-yl)-2-
((2,3-dimethylphenyl)amino)benzamide[13] .

The reaction of acid hydrazide with phenyl isothiocyanate in absolute
ethanol gaveN-(4-([1,1'-biphenyl]-4-yl)oxazol-2-yl)-2-((2,3-dimethylphenyl)

amino) benzamide [13] . The mechanism of the reaction is shown below:
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)
0 /—\ H H
IV /‘* 2o T

|
R=C—N—NH; + Ph—N=—C=§ —— R—=C—N=Ng—C=N-Ph

PT. l

T T H
R—C—NHNH—C—N—Ph

H
R= CH3 |
CH; 1 N

Mechanism(7)

Compound [13] was identified by using FT-IR spectrum which showed
bands at 3207 cm®, 3066 cm™, (2989, 2868) cm™ and 1651 cm™* which due to
NH, CH (arom.), CH (aliph.) and C=0 respectively.

The *H-NMR spectrum for [13] showed the following singlet signals, at &
(2.0, 2.2) ppm, 2.5 ppm, the multiplet signals at & (6.6 - 7.8) ppm and at 9.4
ppm which attributed to 2CH3, DMSO, aromatic protons and for NH proton.

The mass spectrum of compound [13] showed a characteristic
fragmentation to the presence of quinazoline moiety at m\z = (390, 241, 223,
208, 180, 152, 130, 77 and 45), as in the Scheme(13-1) below .
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NH—
m/z= 152

/238
m/z= 130 \ S
H @

]
-260 NH //C—NHNH—C—N
o
H3C C;H3 MWt = 390
-345
-149 -167
Q O’/C\NHZ
NH ,C—NH; Q\H m/z= 45
0 O’/C\ NH,
HC CHs yjz= 241
m/z= 121

-61
-103
—_—
Q—NH
miz= 180 P

H3C

Scheme (13-1)
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Figure (3.19) : Mass spectrum of compound ( 13)

3.3.2. Synthesis of 5-(2-((2,3-dimethylphenylamino)phenyl)-N-
phenyl-1,3.4-thiadiazol-2-amine[14] .

1,3,4-Thiadiazole derivative [14] produced by reaction of
thiosemicarbazide derivative with concentrated sulfuric acid at (0) °C.
The mechanism of the reaction was affected by intermolecular cyclization

through the lossing of H,0, as shown below *17):

HN—NH

9 3 H,s0, @
R—C—NHNH-C—NHPh

H
LR N
H;0 H,O - HO —
_ _ - =~ C—NHPh~—— e C—NHPh
R C\S/C NHPh 4.;/ \s/ R/ \g

R= cH, I
CHBQN]@

Mechanism(8)
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Compound [14] was identified by using FT-IR spectrum which showed
bands at 3344 cm?, 3066 cm™, (2912, 2729) cm™ and 1651 cm™ which are
due to NH, CH (arom.), CH (aliph.) and C=N respectively.
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Figure (3.20) : FT.IR spectrum of compound ( 14)

3.3.3 Characterization 1,2 4-triazole [15], [18]:

Thiol-triazole prepared by the reaction of thiosemicarbazide derivative

with NaOH under refluxing condition. The suggested mechanism for the
reaction is 18):
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H H ,
0 $ F) S HN——NH SN—N

I ¢ o
R—C—NHNH—C—N-R ——> o={ (=g — o\/l\@
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lP.T.
H
N——N /H H\N N/
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S
RTONTTS R
R A R

Mechanism(9)

Compound [15] was identified by using FT-IR spectrum which showed
bands at 3346 cm, 3068 cm, (2941, 2858) cm™* and 1651 cm™ which are
due to NH, CH (arom.), CH (aliph.) and C=N respectively.

The *H-NMR spectrum for [15] showed the following singlet signals, at
0 2.0, 2.2 ppm, 2.5 ppm, the multiplet signals at & (6.6 - 7.8) ppm, 9.4 ppm
and 12.8 ppm which attributed to 2CH3;, DMSO, aromatic protons, NH and
SH proton.

Compound [18] was identified by using FT-IR spectrum which showed
bands at 3305 cm™, 3062 cm?, (2947, 2866) cm™, 2573 cm™, 1647, 1573
cm* which are due to NH, CH (arom.), CH (aliph.), SH, C=0 and C=N
respectively.
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Figure (3.23) : FT.IR spectrum of compound ( 18)

3.3.4. Synthesis of 2-((2,3-dimethylphenyl)amino)-N"-(5-

hydroxy-5-(4-hydroxyphenyl)-3-phenylthiazolidin-2-ylidene)

benzohydrazide[16] .

Thiazolidine

derivative

[16]

produced from

the

i

‘. H

B

i

Al
HE
| ]

of

reaction

thiosemicarbazide derivative [13] with p-phenylphenacyl bromide which was

used for cyclization of the previous compound. The mechanism of reaction is

shown below 119):
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0 N
(") % H H, O i HH / \
R—C—NHNH—C-N—Ph + BrYC—C ph — R-C—N-N—-C (=0

A
>
| &
Ph
Ph \
N\ 0 N
. I He |/ \
I \)<®Ph<i R-C—N—-N=C c=@'
R-C—N-N={ l /
o e

Mechanism(10)

Compound [16] was identified by using FT-IR spectrum which showed
bands at 3380 cm?, 3317 cm?, 3059 cm?, (2916, 2858) cm™, 1674 cm™, 1593
cm? which due to OH, NH, CH (arom.), CH (aliph.), C=0 and C=N,
respectively.

The *H-NMR spectrum for [16] showed the following singlet signals, at
6 2.0,2.2 ppm, 2.5 ppm, 2.6 ppm, 5.3 ppm, the multiplet signals at 6 (6.7 -
8.2) ppm and 9.2 ppm which attributed to 2CH3, DMSO, CH,, OH, aromatic
protons and NH .

Compound [17] was identified by using FT-IR spectrum which showed
bands at 3223,3170 cm®, 3059 cm?, (2933, 2856) cm™, 1645 cm™ which due
to NH,, CH (arom.), CH (aliph.) and C=0O respectively.
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3.3.5 . Synthesis of 2-(2-((2,3-dimethylphenyl)amino)benzoyl)
hydrazine-1-carbothioamide[17].

Reaction of acid hydrazide compound [3] with ammonium thiocyanate in

presence of ageous hydrochloric acid gave compound [17] .

e | | | |
%T Vl “,.w " .\'Nl \
100.5 ' ‘\ . * —
\w"p ;
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Figure (3.26) : FT.IR spectrum of compound (17)

3.3.6 . Synthesis of 2-(2-((2,3-dimethylphenylamino)phenyl)-
4.5-dihydro-6H-1,3,4-oxadiazin-6-one [19] .

Reaction of acid hydrazide compound [3] with chloro acetic acid in

presence of sodium acetate and acetic anhydride gave compound [19]. The

mechanism of this reaction is shown below:
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R—C—NHNH, + CIyCH,~C—OH ———> R—C-NHNHCH,—C—OH
i
Oy _O¢ OO~/
SN PT c” C—R H,0 i
He L (|: r@—H N/N
~~ -
L~ H™ /SN H
I
[
N
H
H
CHs |

Mechanism(11)

Compound [19] was identified by using FT-IR spectrum which showed
bands at 3383 cm, 3090 cm?, (2993 , 2858) cm?, 1778 cm™, 1643 cm™ and
1162 cm™* which due to NH, CH (arom.), CH (aliph.), C=0, C=N and C-O-C

respectively.

The *H-NMR spectrum for compound [19] showed the following singlet
signals, at 6 2.2 ppm, 2.5, 2.6 ppm, 3.4 ppm, the multiplet signals at & (6.7 -
8.2) ppm and 9.2 ppm which attributed to 2CHs;, DMSO, CH,, aromatic
protons and NH .
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3.4. The Four Part:

This part of describes synthesis of oxadiazole from the reaction of
hydrazide compound [3] with phosphoryl chloride [20], [21], [22], [23], [24]
and [25] as shown below:

~z
I
=z

phenyl
accetic acid
—_—

Scheme (3-4)
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3.4.1 Synthesis of oxadiazol [201.[21].[22].,[23]1.[24].][25] :

Oxadiazol prepared by the reaction of benzoic acid, P-nitro benzoic acid,

phenyl accetic acid, 2-chloro benzoic acid, cynamic acid and mefenamic acid,
derivative with POCI; under refluxing condition . Below is the suggested

interaction mechanism (18 :

O

l POCI, _C
R c OH > R—C cr o+ R—C—NHNH2
-HCl1
TH OH o o 2step
R C™—=N N=—CcC R R c NHNH—C——R"
-Hc1lpoc13
’/KZOH N———N
c:|2‘oi>o)< | POCI2 _& >
C=——=N N c
/\Q’/ 2step

N—N

g N—
B

R™ = benzoic acid, para nitro benzoic acid, phenyl accetic acid,
2-chloro benzoic acid ,cynamic acid and mefenamic acid

Mechanism(12)

Compound [20] was identified by using FT-IR spectrum which showed
bands at 3207 cm™, 2972, 2856 cm™, 1645 cm?, 1518 cm™, 1165 and 1317
cmwhich due to NH, CH (aliph.), C=N, C-O-C and NO; respectively.

82



Chapter Three Results and Discussion

Compound [21] was identified by using FT-IR spectrum which showed
bands at 3200 cm*, 3032 cm, (2910, 2854) cm?, 1662 cm™ and 1160 cm?
which due to NH, CH (aliph.), C=N and C-O-C respectively.

Compound [22] was identified by using FT-IR spectrum which showed
bands at 3209 cm™, 3053 cm, (2974, 2854) cmt, 1645, 1162 cm™ which due
to NH, CH (arom.), CH (aliph.), C=N and C-O-C respectively.

Spectrum *H-NMR for [22] showed the following singlet signals, at &
2.40, 2.47 ppm, 2.5 ppm, the multiplet signals at 6 (6.6 - 8.1) ppm and at 10.4
ppm which attributed to 2CHs, DMSO, aromatic protons and for NH proton.

Compound [23] was identified by using FT-IR spectrum which showed
bands at 3273 cm?, 3093 cm?, (2910, 2852) cm?, 1653 cm™ and 1163 cm?
which due to NH, CH (arom.), CH (aliph.), C=N and C-O-C respectively.

Compound [24] was identified by using FT-IR spectrum which showed
bands at 3275 cm™, 3062 cm™, (2924, 2851) cm*,1666 cm™ and 1166 cm™
which due to NH, CH (arom.), CH (aliph.), C=N and C-O-C respectively.

Compound [25] was identified by using FT-IR spectrum which showed
bands at 3363 cm™, 3055 cm™, (2974, 2908) cm*,1689 cm™* and 1152 cm?
which due to NH, CH (arom.), CH (aliph.), C=N and C-O-C respectively.
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Figure (3.32) : FT.IR spectrum of compound ( 24 )
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Figure (3.33) : FT.IR spectrum of compound ( 25)
3.5. The Five Part:

3.5.1. Characterazation of 2-ethoxybenzoic acid[27] .

2-ethoxybenzoic acid [27] was prepared by reaction salcalyic acid with
iodo ethan in present NaOH in absolute ethanol. The mechanism of this

reaction is shown below:
COOH COONa COONa
OH O/Na\‘ OC,Hg

2NaOH CH;CH, 1
—_— + Nal

COOH

OC,Hg

Mechanism(13)
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OH OC,H
C,H;l 2
—_—
NaOH / EtOH

%-OH G C-OH
o

[26]

[27]
. p-bromo P-N-N-Dimethyl | m-chloro
m-methoxy-p- | p-nitro
hydroxy benzaldehyde benzaldehyde benzaldehyde benzaldehyde
benzaldehde
Y
R—N=CH R—N=CH R—N=CH R—N=CH
OCHj, : : “
(53] O 0, [31) B c e [29]
33 32 [30]
lNaNs/THF lNaN3/THF lNaN3/THF l NaN; / THF JNaN3/THF
R
R R R N—N i
N4N_N N=N N-N N// \ N-N
\N—(|3—H N N‘N—(‘:—H “N—C—H N | H
H m'C"H H ”_C_
@OOH @ @ C.J@
OH 3
NOZ Br H3C’N\CH3
[ 38] [37] [36] [35] [34]
OC,Hs
R = N—N
/ )\

Scheme(3-5)
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Compound [27] was identified by using FT-IR spectrum which showed
bands at 3226 cm?, (2993, 2850) cm?, 1743 cm?, 1162 cm™* which due to
OH, CH (aliph.), C=0, and C-O-C respectively.

{vn |

—

-

B P

Figure (3.34) : FT.IR spectrum of compound ( 27)

3.5.2. Charctrazation of 5-(2-ethoxyphenyl)-1,3.4-thiadiazol-2-
amine[28].

1,3,4-thiadiazol [28] was prepared by reaction 2-ethoxybenzoic acid with

thiosemicarbazide in present phosphoryl chloride . The mechanism of this
reaction is shown below:

88



Chapter Three Results and Discussion

Poc13 |_C
R——C——OH —_— Cl + HN——C——NHNH,
-HCl1
TH sH o s 2step
R——C=——N—N=—C——NH, «——— R——C——NHNH—C NH,
-HCllPOCb

/\: S|H N—N
CIl,OPO -POCl,
‘—%C—N—N—C—NHZ

/ ~--

2qtep
. J“
R NH,
OC,H5g
- X

Mechanism(14)

Compound [28] was identified by using FT-IR spectrum which showed
bands at 3387, 3282 cm*, 3088 cm?, (2966, 2850) cm*,1624 cm™ and 1164
cm? which due to NH,, CH (arom.), CH (aliph.), C=N and C-O-C
respectively.

The H-NMR spectrum for [28] showed the following singlet signals, at
6 1.0 ppm, 2.5 ppm, 3.4 ppm, the multiplet signals at 6 (6.8 - 7.8) ppm and at
10.9 ppm which attributed to CHs;, DMSO, CH, aromatic protons and for NH,
proton.

The mass spectrum of compound [28] showed a characteristic
fragmentation at m\z = (221, 193, 167, 136, 121, 93 and 65), as in the
Scheme(28-1) below .
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Scheme (28-1)
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Figure (3.35) : FT-IR spectrum of compound (28)

" Sean 2 (2,083 mink 30018320
#

OC:Hs

M ——h
L,

000 m
2so0000|
“
2000000
1 20000 or
1200000 u
o
o | s eTo e aw | ) aBSMGIBIT G AER MDY ATO e T
T 40 60 BO IO 120 140 160 180 00 200 260 200 T8O M0 W00 340 30 380 400 40 440 460 SB0 500 A0 S0 560 SHD A00 A0 £40 6A0 8O OO 70 40 THO T8O &0

Figure (3.36) : Mass spectrum of compound ( 28 )
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3.5.3 Characterization of Schiff bases [29].[30],[311,]32].[33]:

Schiff bases was prepared by the reaction of m-chlorobenzaldehyde, P-N-

N-Dimethylbenzaldehyde, p-bromobenzaldehyde, p-nitrobenzaldehyde, m-
methoxy-p-hydroxybenzaldehyde, derivative with POCI; under refluxe

condition . Below is the suggested reaction mechanism :

o H O

/—\ i u* || X
R—NH; + X — R_T@_(l:
H/ H H

OC,Hs
R= N—N X=m-Cl, p-Br, p-NO, (p-OH, m-OCHs, p-N~(CHs),

/
A~

Mechanism(15)

Compound [29] was identified by using FT-IR spectrum which
showed bands at 3061 cm™, (2918, 2854) cm, 1608 cm™ and 1579 cm
which due to CH (arom.), CH (aliph.) and C=N (exo and endo) respectively.

Compound [30] was identified by using FT-IR spectrum which showed
bands at 3049 cm™, (2914, 2860) cm™, 1614 cm™ and 1575 which due to CH
(arom.), CH (aliph.), and C=N (exo and endo) respectively.

Compound [31] was identified by using FT-IR spectrum which showed
bands at 3053 cm™, (2951, 2866) cm™?, 1693 cm™ and 1683 cm* which due
to CH (arom.), CH (aliph.) and C=N (exo and endo) respectively.
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Compound [32] was identified by using FT-IR spectrum which showed
bands at 3107 cm™, (2920, 2848) cm™?, 1695 cm™ and 1618 cm which due
to CH (arom.), CH (aliph.) and C=N (exo and endo) respectively.

The *H-NMR spectrum for [32] showed the following singlet signals,
at 0 1.0 ppm, 2.50 ppm, & 6.9 ppm, the multiplet signals at 6 (7.0 — 8.4) ppm
and 7.3 ppm which attributed to CH3;, DMSO, O-CH,, aromatic protons and
=CH respectively.

Compound [33] was identified by using FT-IR spectrum which showed
bands at 3282 cm™, 3091 cm?, (2966, 2856) cm™, 1635 cm™, 1614 cm™and
1157 cm™* which due to OH, CH (arom.), CH (aliph.), C=N (exo and endo)
and C-O-C respectively.

The *H-NMR spectrum for [33] showed the following singlet signals,
at 6 3.0 ppm, 2.5 ppm, 6.8 ppm, 6.9 ppm, the multiplet signals at & (6.8 — 8.0)
ppm, 8.7 ppm, 11.1 ppm which attributed to CH;, DMSO, O-CH,-CHj,
aromatic protons, =CH and OH respectively.

Compound [34] was identified by using FT-IR spectrum which showed
bands at 3427 cm™, 3095 cm?, (2956, 2870) cm™ and 1672 cm which due
to NH, CH (arom.), CH (aliph.), and C=N respectively.
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3.5.4 Characterization tetrazol [34],[35].[36],[371.[38]:
The following compounds [34-38] prepared by reaction of

compounds [29-33] with sodium azide in THF. The suggested mechanism
for the reaction is
H /\:\/ THF H
R—N=—7C ——>» R—N——C X
. f‘*\_ \ 'Q

Na

X= m-Cl, p-Br, p-NO,_(m-OH, p-OCH3), p-N(CHj3)
Mechanism(16)
Compound [34] was identified by using FT-IR spectrum which showed
bands at 3362 cm, 3065 cm, (2956, 2870) cm™ and 1672 cm* which due to
NH, CH (arom.), CH (aliph.), and C=N respectively.

Compound [35] was identified by using FT-IR spectrum which showed
bands at 3171 cm™, 3049 cm, (2918, 2800) cm™ and 1614 cm™ which due to
NH, CH (arom.), CH (aliph.), and C=N respectively.

Compound [36] was identified by using FT-IR spectrum which showed
bands at 3396 cm, 3055 cm, (2926, 2854) cm™ and 1635 cm™ which due to
NH, CH (arom.), CH (aliph.), and C=N respectively.

Compound [37] was identified by using FT-IR spectrum which showed
bands at 3103 cm, 3057 cm, (2922, 2848) cm™ and 1618 cm™ which due to
NH, CH (arom.), CH (aliph.), and C=N respectively.
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Compound [38] was identified by using FT-IR spectrum which showed
bands at 3394 cm?, 3288 cm?, 3091 cm?, (2922, 2854) cm* and 1633 cm™,
which due to OH, NH, CH (arom.), CH (aliph.), and C=N, respectively.
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Figure (3.41) : FT.IR spectrum of compound ( 36 )
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3.7. Tables IR and 'H-NMR for some of the prepared
compounds:

Table (3.1) The IR characteristic bands of compounds (2 - 4)

Comp.
No. IR, KBr, v, cm™
(NH) [(N-H2) | (C-H)| (C-H) (C=0) |C=N | (C=C)
Ar. | Aliph. Asy./sy.
Asy./sy.
2 3317 | --- Over [2991,2868 1710 ---  [1645,1469
lap ester
3 3329 3304, | 3096 |2949,2862 1637 --- [1606,1467
3196 amid
4 3308 | --- 3036 |2928,2872 1708 1647 [1595,1498
amid

Table (3.2) The IR characteristic bands of compound (5 - 8)

Comp. IR, KBr, v, cm™
No  "(N-H) [(C-H) (C-H)  [(C=0)| c=C Other
Ar. Aliph. Ar. Band
asy. /sy.
5 3344 3078 2928,2860 |1651 |1570,1496 ----
amid
6 3344 3068 2912,2858 1647 (1568,1496 -
amid
7 3342 3068 2910, 2827 |1647 |1595,1496 [1568,1384
amid C'N02
8 3150 3050 2975,2915 |1725 |1568,1471 ----
amid
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Table (3.3) The IR characteristic bands of compound (9 - 12)

Results and Discussion

Comp. IR, KBr, v, cm™
NO  'N-H, [N-H) [(C-H) | (C-H) [C=0) [C=N)]| (C=C) [(C=S)
Ar. Aliph.
asy. /sy.
9 3446 3311 | 3067 |2916,2866 | 1647 | ---- [595,1452 | ----
10 | --—--- 3313 | 3043 [2983,2856 |1683 |1600 [1577,1450
11 3435 |3113 |Over lap [2931,2752 | 1678 | ---- [1629,1477 {1149
12 ---- 13308 | 3010 [2974,2856 |1647 |1595 [1575,1469 | ----
Table (3.4) The IR characteristic bands of compound (13 - 19)
Comp. IR, KBr, v, cm™
No (OH) [(NH2) [(N-H) [C-H) (C-H)Aliph. (C=0) [C=N) | (C=C) | Other
Ar. asy. /sy. Ar. Bands
13 |- |-- |3207 [3066 | 2989,2868 (1651 | ---- [1600,1452 | 1184
amid C=S
14 |- | --- 3344 (3066 |2912,2729 | ---- |[1651 [1597,1473 | ----
15 |- |- |3346 (3068 |2941,2858 | ---- |[1651 [1595,1452 | ----
16 B380 | ---- |3317 (3059 |2916,2858 (1774 |1593 [1562,1489 | ----
amid
17 |---- (3223, |Over [3059 |2933,2856 (1645 | ---- [1575,1442|1184
3170 | lap amid C=S
18 |---- | ---- |3305 (3062 |2947,2866 (1647 (1573 [1504,1442 | 2573
keton S-H
19 |--- | ---- |3383 (3098 | 2993,2858 (1778 (1643 [1608,1469 | ----
ester
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Table (3.5) The IR characteristic bands of compound (20 - 25)

Comp. IR, KBr, v, cm™
No (N-H) [(C-H) (C-H)Aliph. |(C=N) | (C=C) Other
Ar. asy. /sy. Ar. Bands
20 |3207 | Over | 2972,2856 |1645 |1626,1456 |1518,1317
lap C-NO,
21 |3200 | 3032 |2910,2854 |1662 [1608,1456
22  |3209 | 3053 |2974,2854 |1645 [1626,1456 740
C-Cl
23 |3273 | 3093 |2910,2852 |1653 [1591,1483
24  |3275 | 3062 |2924,2851 |1666 [1616,1465
25 |3363 | 3055 |2974,2808 |1689 [1523,1485 1620
C=C)aliph.

Table (3.6) The IR characteristic bands of compound (27 - 33)

Comp. IR, KBr, v, cm™
No ‘N-H) (O-H) (C-H) (C-H)Aliph. [C=0) | (C=N) (C=0C) Other
Ar. asy. /sy. Ar. Bands
27 ---- |3226 |Over |2966,2850 (1743 | ----- 1651,1477
Carbo. | lap Carbo.
28 3387, | ---- [3088 |2966,2850 | --- 1624 1577,1481
3282

29 --- 3061 |2918,2854 | --- |1608(ex0) |1506,1473 698
1579(endo) C-ClI

30 --- |3049 |2914,2860 | --- |1614(ex0) |1533,1471
1575(endo)

31 --- 3053 |2951,2866 | --- |1693(ex0) |1620,1475 682
1683(endo) C-Br

32 --- (3097 | 2920,2848 | --- |1695(ex0) (1593,1473 [1514,1342
1618(endo) C-NO,

33 ---- 13282 (3091 | 2966,2852 | --- |1635(ex0) |1577,1479
1614(endo)
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Table (3.7) The IR characteristic bands of compound (34 - 38)

Comp. IR, KBr, v, cm™
No (O-H) |(N-H) [(C-H) (C-H)Aliph. [C=N) | (C=C) Other
Ar. asy. /sy. Ar. Bands
34 3362 | 3065 |2956,2870 |1672 (1650,1473 744
C-Cl
35 3171 | 3049 |2918,2800 |1614 |1573,1469
36 3396 | 3055 |2926,2854 |1635 |1583,1479 680
C-Br
37 3103 | 3057 |2922,2848 |1618 |1593,1473 (514,1334
C-NO;
38 3394 3288 |3091 |2960,2854 (1633 [1577,1498 [1120,1159
C-O0

The following table (3.8) shows the spectrum of *H-NMR for some of

the prepared compounds.

Comp. Structure 'H-NMR Spectrum, é ppm,
No. 500MHz
2.12, ppm (s,3H,CHjs), 2.2 ppm
3 (s,3H,CH3), 6.5- 7.1 ppm
NH C-NHNH, (m,7H,H-Ar), 6.8 ppm
3 (s,2H,NH),7.9 ppm(s,1H, NH)
HsC CHs
2.0 ppm (s,3H, CH3), 2.1 ppm
4 (s,3H,CH3), 2.2 ppm (s,3H,CH3)
, 6.6 - 7.8 ppm (s,8H,H-Ar), 9.4
ETTN ppm (s,1H, NH)
H5;C CHj; HsC CHs
2.0, ppm (s,3H,CHz3), 2.2 ppm
5 (s,3H,CH3), 6.6 - 7.6 ppm
Q (m,10H,H-Ar), 9.4 ppm
AN
Q—NH 5 HN::(:LNO (s,2H,NH)
H;C CHs 0 z
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2.0, ppm (5,3H,CHj3), 2.2 ppm
(s,3H,CHj3), 6.6 - 7.6 ppm
(m,9H,H-Ar), 9.4 ppm
(s,1H,NH)

12

Ph

2.2, ppm (5,3H,CHj3), 2.6 ppm
(s,3H,CHj3), 6.6 - 7.8 ppm
(m,11H,H-Ar), 9.1 ppm
(s,1H,NH)

13

2.0, ppm (5,3H,CHj3), 2.2 ppm
(s,3H,CHg), 6.6 - 7.8 ppm
(m,12H,H-Ar), 9.4 ppm
(s,1H,NH)

15

2.0, ppm (s,3H,CHg), 2.2 ppm
(s,3H,CHg), 6.6 - 7.8 ppm
(m,11H,H-Ar), 9.4 ppm
(s,AH,NH), 12.8 ppm (s,1H,SH)

16

Ph

2.0, ppm (s,3H,CHz), 2.2 ppm
(s,3H,CHj3), 2.6 ppm (s,2H,CH>),
5.3 ppm (s,1H,0H), 6.7 - 8.2
ppm (m,21H,H-Ar), 9.2 ppm
(s,2H,NH)

19

2.2, ppm (s,3H,CHz3), 2.6 ppm
(s,3H,CHg), 3.4 ppm (s,2H,CH,)
6.7 - 8.2 ppm (m,8H,H-Ar), 9.8
ppm (s,1H,NH)

22

2.40, ppm (s,3H,CHj3), 2.47 ppm
(s,3H,CHs3), 6.6 - 8.1 ppm
(m,11H,H-Ar), 10.4 ppm
(s,1H,NH)
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1.0, ppm (s,3H,CHj3), 3.4 ppm
28 OC;Hs (d,2H,0-CHy), 6.8 - 7.8 ppm
}\I—N\ (m,4H,H-Ar), 10.9 ppm
S/LNHz (s,2H,NH>)
1.0, ppm (s,3H,CHj3), 6.9 ppm
32 OC,Hs (t,2H,0CH,), 7.0 — 8.4 ppm
N—N H (m,8H,H-Ar), 7.3 ppm
CR(S%N#:@N% (s,1H,=CH)
3.0, ppm (s,3H,CH3), 6.8 ppm
33 OCHs (s,2H,0CHpg), 6.9 ppm
CLE_N HaCO (m,2H,0CHs,), ( 6.8 - 8.0) ppm
/S%N=q©OH (m,7H,H-Ar), 8.7 ppm
H (s,2H,=CH), 11.1 (s,1H, OH)

3.8. Biological Activity:

This section includes the antibacterial activity of some prepared
compounds. Using a good propagation method in the laboratory against two
types of pathogenic strains of bacteria, these activities were identified for

Staphylococcus (G+), E.coli (G-). The results obtained showed that some of

these compounds have a measurable activity, Table (3-10).

Table (3.3) below: Some antibacterial activities of measured compounds.

Comp. | Sample No.| E.coli Staphylococcus
No. (Inimage) | (G-)/mm (G+)/mm
6 5 20 15
8 3 18 17
13 4 20 20
14 6 15 25
20 2 15 15
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24 7 15 15

25 1 15 22

Key to symbols:

=

. —
»/' - #
o

Highly active = ( 20 — 25) mm . / Moderately active = (15-20 mm).

Figure (3.4) shows the effect of some prepared compounds
(8,20,25,13,6,14,24) gainst E.coli

Figure (3.5 ) shows the effect of some prepared compounds
(8,20,25,13,6,14,24) against Staphylococcus aureus
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Conclusions

In this study, was prepared heterocyclic compounds five and six rings
from the reaction of mefenamic acid and salicylic acid with aldehyde
derivatives. Both the analytical with spectral data (FT-IR, *H-NMR and
Mass spectrum) prepared derivatives fully consistent with the proposed
structure; the biological activity of some prepared compounds, As well :
1- The new hetrocyclic compound with aromatic units are high melting

points then the other .
2- Some compounds (8,20,25,13,6,14,24) are hightly effective against

staphylococcus while no effect agains E.coli.

Recomendations for future work:

+ Pharmaceutical study of the synthesized compounds in vivo.
+ Study of toxicity of the synthesized compounds.

% Study of the liquid crystalline of the synthesized compounds.
% Study of the superficially of the synthesized compounds.

¢ Study of mutations polymeric of the synthesized compounds.

The Study of the conductivity of the synthesized compounds
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OH [31) °' Nc [29]
|33] ©
[32] [3()]
NaN; / THF lNaN3/THF lNaN3/THF l NaN, / THF NaN; / THF
R
R R R N— ll\l R’|‘1
N4N T N-l{l //N—|\|l N// \ N//N \
\ % | N\ \ N —
~C—H AN N-C—H —¢—H N=GH
N-C—H H H J:
[ j | (; cl
OCH
OH 3 Br
NO HaC™"CH,
[ 38] 37 [ 36] [35] [34]
OC,Hs
R= N—N
/ )\

(Scheme V)



LAY

bl e

o)) Ra ) Jaal) 138 iy

(5)0sa 1,4 NG | (4,7) Jsodl) st e jall 13a ey :J5Y) ¢ jall
| JSAN 8 eaim e LS, (3) ) oaed) Cliiia (50 (6,8)0s22-3,60 ) 0240 5

(12)@):,1:3\ Gildida 5 (10) J oS oV jucast ¢ jall 13a ey ;‘;4155\ & yall
&5 Ll s Ly sl e JS e b i (siaal( Juié i (512-3 (2) el Gaub e
[ labade (8 i g LaS e g Jnid Jid 1)l e AUl LSyl Al g

Cral s sl 5 J sl i) s J s 5laldlill yacase 5adl 128 Gawcay Gl o2l
Gl o8 55 Jiid 2 (3) 2l omed) S all Alelie 3y )k (e Cp bS5V
oaalay LS jall 48 g 5 Sllaall J 5L (17) Cutlans sl o 52 50l 2a5 (14)
(16) a5 Javwrié Juid ) )b aas (15,18) pswd sl 2S5 pa8 (14) by <)
(19)p s seall il 551 5 LAl a5 51 ae (3) 2l )oaedl S all Alelin g
1] ki b cmia go LS

caela 5L ae (3) W onel) S e dlelia ¢ jall ey 1l ) 6 52l
el 5 (22)eh gl pada 55182 5 (21) cllall asla Jad g (20)l 5 5l
il Al ga 23 (25) clalivdl (mala 5 (24) claliiaall adla 5 (23)eh 5 5l
aala 5,182 5 (21) cllall aala b5 el il (asla 5 il s

lalipull (aals 5 (24) laliinall (aals 5 (23)eh 5 3l ks 5 (22)h 5 5ull
[V Labadll 8 i 50 WS (25-20) 0o JsobaluSsY) Glals e J sasll

(28) 0¥ Jelés daul 53 (33-29) b 2ol juasd 13 el 1 ualill o 2l
V bl 8 e ga LS it cilalgaall as
se) @ Jelii ddan) 2 (38-34) JsJl kil sacasi s jall 138 ey 1gabadl 6 3l
VI bbis (8 mis se LS o g0 saall 4031 (33-29) o
sand LSl saliaall Alladll e o el 13a 3 5 5l a3 s aladl o 30l

(3) Jsaall (8 a5 LS Ly Sl (e (e 5 aladiady a5 pudaniall CLS



Gl &) sgan
alad) Gl g Alad) andatl) 3 ) 3

33y daals
gl () - &byl gl gy )
913\4-\.-35-“ e.u.é

ddilaiae p& dpliu g Lpulad il ja padidi g (3143
A S Lguaal 6 Al a9

J\Ju:\.ub/:\ﬁ)mj\e)u@)ﬂ\ﬂlsw&éﬂ\m&ﬂu)ﬂ 0JA
sbaslll agle 4 jriualall da ) do cilllaie (e e A

Jd (e
(Seiad) daa) il e
LS (s sllSy [ alary dadls
aY VY

il il
anila A1 alediyl -,

AR e"~\q



