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Abstract

In this thesis, new compountlave been successfully synthesized
from isatin, and their purity confirmed by thin layer chromatographye
chemical structuresf the synthesized compounds;{Rg) were
determined by some spectropy techniques such as [FTIR;NMR and
3C-NMR]. The reactioswere followed up by thin layer chromatography
(T.L.C), some physical properties of synthesized compounds were
determined such as melting poiatsd colorsThenew synthesized
compoundgR;- Rg) weretested for antibacterial efficacy against gram
negative and grafpositive bacteria, respectively, coli and S. aureus
Most of these compounds exhibited good to acceptable antibacterial
activity aganst twostrains of the tested bacteride current study

included these steps

1- Synthesis of compound (2)-3-(benzo[d]thiazoR-ylimino)indolin-2-
one[R] by the reaction of isatin wiffP-aminobenzothazole

2- Synthesis of (Z)-3-(benzo[d]thiazolR-ylimino)-1-(2-chloroacetyl)
indolin- 2-one[R] by the reaction of[R4] with chloroacetyl chlorideand
triethylamine

3- Synthesis of compound (2)-3-(benzol[d]thiazol2-ylimino)-1-(2-
(benzo[d]thiazol2-ylthio)acetyl)indolin2-oneby the reaction of [R,] with
2-mercaptobenzothazole.

4- Synthesis of compoungZ)-4-((2-oxoindolin3-ylidene)amino)benzoic
acid[R4] through the reaction agatinwith 4-amino benzoic acid

5- Synthesis of compound 3}((4-(4-amino5-mercaptedH-1,2,4triazol
3-yl)phenyl)imino)indolir2-one [Rs] by the reaction @¢R4]with
thiocarbohydrazide

6- New <hiff bases [ R-Rg ] were synthesized through theaction ofthe

compoundRs] with different aromatic aldehydes
Y



Scheme (1)General scheme of the synthesized compounds
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1.1.Preface

Heterocyclic chemistry has now become a separate field of chemistry
with long history, present society and future prospects. Nitrogen, oxygen
and sulfur are considered the most hetero atoms known. Heterocyclic
compounds are considered one of an important type of organic compounds
due to their implication in drugs and industrial studiesAs they find
wide application as analgesic agents, tramgné, neurotransmitters
besides other pharmacologically active products  Amoxycillin, an
antibiotic; ranitidine, an antagonist of the Histamine receptor for the
treatment of gastric ulceriydrochlorothiazide and florosenide, diuretics;
acetaminophean analgesic; digoxin, a cardiac glycoside; peneWljman
antibiotic; etc. contain heterocyclic ring as a part of their structures .
Heterocycles are synthesized with a focus on studying the physiological
effects that these compounds can trigger andsyinéhetic routes that can
provide with greater supply of these compounds than that nature can
produce. Thiadiazoles, oxadiazoles and triazoles are five membered rings
associated with diverse biological and pharmacological properties
,Thiadiazoles are anyfaseveral isomeric five membered heterocycles
having two carbon atoms$wo nitrogen atom, one sulphur atom and two
double bond. Oxadiazolines are five membered heterocycles having two
carbon atoms, two nitrogen atom, one oxygen atom and two double bond
[2]. Indole, an important class of nitrogen, containing heterocyclic with
wide variety of biological activities. Isatin is a derivativermdole which is
indole-2,3-dione. Isatin is reported for antitubercular actijity Isatin's
synthetic adaptability hded to a wide range of uses in organic synthesis,
with the medicinal and pharmacological aspects of its derivatives being
actively researchedA number of Schiff bases generated from Isatin and

Imesatin derivatives have been reported to exhibit antibalctantifungal,
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and antiviral activities, as well asmtral rervous system (CNS) depressant,

antrHIV, anti-inflammatory, analgesic, ananticancer agent$4-7]. Schiff

base reactions are useful in organic synthesis for forming caibrogen
bonds and are a crucial intermediary in a variety of enzyme processes.
Reactions in which an enzyme interacts with an amin@adyanyl group in

the substrate In an enzymethe condensation of a primary amine, usually

a lysine residue, occur©ne of the most important types of catalytic
mechanisms in biologicgbrocesses is the formation othsff base or
Imesatin with a carbonyl group of the substrétsolessuch as isoxaole,
thiazole, pyrazole, tetrazole, andriakzole, are nitrogegontaining
heterocyclic compounds that are increasingly used in the current field of
research and development of novel drugs. 1,2,4 triazoles are among these
azolesare a significant moiety omedicinal compounds that meet the
criteria for novel medication development. The compounds of [1,2,4]
triazole have a high potential obiological activiy antifungal,
antibacteridl8]  anticonvulsant, antipsychoti€9] and antitumour

propertiegl 0]

1.2.Literature review

Pandeya S. N. et al (2005pynthesizedaseries of condensed
compoundsby reacting a heterocyclisystem like isatin or -Huro isatin
with ethyl cyanoacetate and substituted ketormwsJain This compound

showed anticonvulsant activity in rafisl] Fig (1.1)

CH,

CGH500 / o
F. _—NH,
COOC,H;5
o

N
H

Fig. (1.1): Heterocyclic derivatives of isatin
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Md. Rabiul Islam et al.(2007) have created chalcoimsed

heterocycliccompounds with five membered rings, such as pyrrole, furan,

and thiophene. The goal is to improve the antifungal activity of some

produced compounds, as well as to study these compounds using
theoretical programs and demonstrate that they have new aatifung

activity [12] . As show inScheme (1.1

COCH;
NNHCH,0HNH,NH, N-N

X
\
0 AC,0 )\NHNHCOCH:;
N 0
Y H Reflux 4h
Z

N
H

X=H,-CL  Y=H,-CH;  Z=H,-CH,

Scheme(1.1): Synthesis ofHeterocyclic derivatives of isatin

Humayun pervez et al.(2009) have synthesizedharacterized and
screened new series oN4-substitutedsatin-3-thiosemicarbazondsr in
vitro cytotoxic, phytotoxic and urease inhibitory effects. All the compounds
proved to be aocte in the brine shrimp bioassayll the synthetic
compounds showed weak to moderatei &86) phytotoxicity atthe
highest tested concentration (500 mg/mL) indicating their usefulness as

inhibitors of soil ureas€4.3]. As show inScheme (1.2
o NNHCSNHR
EtOH-AcOH
RNHCSNHNH, + o (0]
” Reflux, 2h

R=(2-FC¢H,, 3-FC4H,, 2-OCF;C¢H, , 4-OCF,C4H,, 2,4,6-C1;,C¢H, )

Scheme (1.2 Synthesis N4substituted isatin-3-thiosemicarbazones
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Yuou Teng et al2013)producedheterocyclic compounds thi 4-

Bromo substitution on the basis of isatin The goal is to boost the
cytotoxic activity of the substancanticancer activity and selectivitgf

some prepared compounds!| Schemg1.3).

Br Br

Br
o o
CH,l,DMF NH,NH, H,0 Ethanol
\ O — 0 - o
N N

N
CH, R4

Benzldehyde
R1=H,CH3 Ethanol

R,=H,C1,0CH,, CH(CH,),

Scheme(1.3): Synthesis route of 3substituted 4Bromo isatin derivatives

Olubunmi S. Oguntoye et al.(201@ave synthesizedhé reaton of
Hydrazine monohydrate, -phenylenediamine, and 4
diaminodiphenylmethane witisatin yielded a range of novel schiff bases
of imesatin andsatin derivatives, which were previously synthesiZdte
synthesized schiff bases were obtained in moderate to excellent yields and

purity [15]. As show in scheme (1).4
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H,N

O
4,5 {
(0] s o
N N
H H

)
O o =

’ ’

(1=CH;O0H ,2= CH;COOH, 3= Reflux 2h)

(4= CH3;CH,0H, 5 =RCHO and Reflux 8h)

Scheme(1.4): synthesis of the Schiff bases of isatin and Imesatin derivatives
Bajpai, et al (2017used isatin derivatives with -ghenylenediamine

in water under microave irradiation Scheme g). The presented method

is mild, environmentally friendly, inexpensive ahjhly effective to give

products in good to excellent yieldss].

CE& CL, e Ri@f&\;
—N
N

MW. 500wW \
3-5 min R

R,=CI, H

R= cHchch, CH2PH,COCH3

Scheme(1.5): The reaction consists in the condensation of tHeenzenel,2diamine groups
on the G, and GC; carbonyl functions of isatin.
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Yang. et al(2017) Synthesized a4-phenyt5-(1-(quinazoling-

yhpiperidine-4-yl)-4H-1,2,4triazole 3-thiol from reaction Nphenyt2-(1-
(quinazolin4-yl)piperidine-4-carbomyl)hydrazind.-carbothioamide in the
presence of BCO;, HCI [17] As show in schem§l.6).

= N-N
/=N N/—N g BN
Ny /i— /\:>—/< NH@ 1)10%K,C05,110 °C, 5 h, ./ SH

2)dilute HCI, pH 7.0; @

Scheme (16). Synthesis of 4-phenyl-5-(1-(quinazolin-4- yl)piperidine -4-yl)-4H-
1,2,4triazole-3-thiol
Mioc et al . (2017)synthesized 4H-3-R-5-mercaptel,2,4triazoles

by acylation of thiosemicarbazide with the corresponding acid chloride and
pyridine in N,Ndimethylformamide, followed by the cyclisation reaction
of the reslted l-acytthiosemicarbazidem ethanolic NaOH, ateflux [18]

As show in schemélL.7).

H o H H

I
_N_ NH R-COCl/py/DMF N NH
\[r 2 R)L N’ 2 NaOH/C,HgOH /4 /)\SH

S |

. (O g@ Q-

R-COCI=acid chlorid, py=pyridine, DMF=dimethylformamide

H,oN

Scheme (17). Synthesis oflH-3-R-5-mercapto-1,2,4triazoles

Al-Azawi (2018) successfully synthesizedas Isatinaniline
compound, namely ethyl-dminoN-(3-isatinyl) benzoatén high yield and
its inhibition impact on corrosion of MS (mild steel) in hydrochloric acid as
corrosive solution wa examined via weight loss andasning electron

microscope techquesFig (1.2) [19]
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Fig (1.2): Synthesis of theinhibitor (ethyl 4 -amino-N-(3- isatinyl)benzoate

Mohamed |. Hassan (2019)have synthesizeda 5-amino3-
(cyano(2oxoindolir3-ylidene)methy)1H-pyrazole4carbonitrile form
reaction Isatin with Samino-3-(cyanomethyb1H-pyrazole4-carbonitrile
in absoluteethanol was heated undeflux for 3 hours and show itsew

activity as antibacterial activitig80] Schemdg1.8).

Scheme(1.8): Synthesis ofHeterocyclic derivatives of isatin

Inci Selin, D. et al(2019)Used ansatin (1Hindole-2,3-dione)as a
reagent in a large number of synthesis due to its biological properties. In
addition, it is a heterocyclic ring system used for obtaining and other
reactions of indole and quinoline derivatives. In this study, two newfSchif
base compounds were synthesized by the reactionamhiRoantracene
with an isatin/5nitroisatin[21] the structure of the synthesized compounds
as show in schem@..9).

R H,N EtOH, ACOH R _N
0O + > m ~OOO
N ‘O ‘O ‘O N O
H Reflux 4h H

R; a:H, b:N©®

Schemeg(1.9). Synthesis of new isatin derivatives
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1 .3.The aim of the study

The main objectives of this study are the following:
1- The synthesis of Schiff base indole derivatives.

2- Characterization of the synthesized compoumndsome spectroscopy
techniques such as [ ,"H-NMR and**C-NMR].

3- Measurement ahe biological activity of alprepareccompounds and testing
their effectiveness againsbthbacteria otypes positive and negative gram
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2.Introduction

2.1 Heterocyclic compound

Heterocyclic chemistry is an essential fieldtire chemical sciences
and it accounts for a large portion of the current reseatiglronducted
around the world22]. Cyclic compounds invhich one or more of the ring
atoms are different atom other than carbon are called heterocyclic
compounds which may have N, O, S and less frequg@hbsphorous,
boron and silicon23]. The heteroatom is a Greek word which means
different [24]. Heterocytic compounds can be aromatic in nature
according to their chemical structure such as pyrrole, furan, and thiophene
or aliphatic like pyrrolidine and tetrahydtwan The aromatic heterocyclic
rings can be five or stmembered. They may contain one heteoasuch
as pyrrole , furan, and thiophene, or two heteroatom as in imidazole which
comprises of two nitrogen atom, or oxazole ring which contains nitrogen
and oxygen. These heterocyclic rings could be fused with benzene ring to
form one compound, for exade, Indoles compounds and their

derivativesas illustrate in Fig2.1) [25].

'C\NH Lo Ls l:I\IH EL!;, D‘S

Azindine Oxirane Thiirane Azetidine Oxetane Thietane

1H-Pyrrole  Furan Thiophene Isothiazole Thiazole Oxazole

0 Uy o O

Pyridine Pyrazine  1H-Indole Benzofuran Benzothiazole

Fig (2.1): Simple aromatic rings and nonaromatic rings
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Heterocyclic compounds containing &r 6membered ring are important

due to their diverse biological activiti¢g6]. These are represent a large
group of heterocyclic compounds, have been extensively explored for
developing pharmaceutically moleculgs’]. Organic chemists have been
making extensive efforts to produce these compounds are abundant in
nature and great more to life because of many natural products contains
many subunits in their structure such as hormones, vitamins, and antibiotics
[28]. Therefore, they have attracted significant attention in the composition
of many important biological moleculeBecauseof their extensive
distribution in nucleic acid structures and involvement in most
physiological processes in plants and animals, nitrdgterocycles are the
most frequent among the huge number of heterocycles discovered in
nature, especially thosecorporating oxygen or sulphyg9.

2.2.1satin

Isatin (1Hindole-2, 3-Dione) consist of indole nucleus and two
types of carbonyl groupse. keto and lactam grougg (22). It has been
discovered 150 years ago and now known as oxindole and Endogenous
polyfunctional heterocyclic compounds. It wdsst investigated by
Erdman and Laurerin 1841 as a product from the oxidation of indigo
using nitric and chromic acid§30]. Various substituted isatins have also
been identified in plants, fungi anglymbiotic bacterid31]. Isatin and its
derivatives have a wide spectrum of biological and pharmacological
properties, and they are commonly employed as starting materials for the

synthesis of heterocyclic compounds and as drug synthesis subg&tes

0O
Crie
I
H
Fig (2.2: The chemical structures of isatin
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The biological activities of isatin and its derivatives have been

C Chapter Two

known for a long time. Isatin itself exhibited range of actions such as CNS
MAO inhibition, sedative, anticonvsnt and anxiogenic activities.
Similarly, isatin derivatives are known to possess awide spectiii
pharmacological properties including anthelmintic, antibacterial,
anticonvulsant, arfiungal, antineoplastic, antiviral, cysticidal, herbicidal,

hypotensie and enzymatic inhibitiof83].
2.3General methodsfor synthesisof Isatin
2.3.1SandmeyerSynthesis

The reaction of chloral hydrate, hydroxylamine, and a primary aryl
amine to producesonitrosoacet anilide andsonitrosoacet anilide is used
to make isatin derivative§he Sandmeyer isatin synthesis is the result of
electrophilic cyclization in the psence of a strong acid, $ucas
concentrated sulfuric acigScheme2.1). This method is suitable for
anilines with electronvithdrawing substituents, such agl@oroaniline[34
-36).

©/NH2 Chloral hydrate
Hydroxyl amine

Schemeg(2.1) :Sandmeyer isatin synthesis

2.3.2Matrtinet isatin synthesis

The Martinet method (Schen2e?) for the synthesis of isatins the
presence of an acid, an amino aromatic molecule reacts with either an
oxomalonate ester or its hydrate to produc8-@-hydroxy-2-oxindole)
carboxylic acid derivative, which is then oxidatively decarboxylated t

yield the respective isatii37].
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e

H
H,0C NH2  oxomalonate ester H20C N -COz H,0C H
)@ 0 0
H,OC H* H,0C COOR H,0C

OH )

Schemeg(2.2). Martinet isatin synthesis

2.3.3Stolle method

The Stolle method is thmost important adfrnative to Sandmeyer
synthesigScheme2.3).anilines are reacted with oxalyl chloride to produce
an intermediate chlorooxalylanilide, which can then be cyclized in the
presence of a Lewis acid, commonly aluminium chlorideproduce the
matching isatin[38-39].

(COCI),

O AICLy/BF O
H,0C NH, ¥ H;0C

OCH,

Schemeg(2.3) : Stolle method for isatin synthesis

2.3.4Gassman method

The synthesis and subsequent oxidation of an intermediate 3
methylthio2-oxindole vyields the substitutedsatins in this approach
(Scheme24). When electronwithdrawing groups are present, two
complementary techniques for the synthesis -@he@hylthio2-oxindoles
have been devised. The oxindole derivative can be generated via an N
chloroaniline intermediatewhich then interacts with a nitrogen atoho
make an azasulfonium salt, combine a mettmybacetate ester with a

methylthioacetate ester. When electdonating groups destabilize the N
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chloro intermediate, reacting the chlorosulfonium salt with thitalsle

C Chapter Two

aniline generates higher quantities eh@&thylthic2-oxindoles [40].

(0}
N-Chlorosuccinimide 7
> R_I [(0)
HgO/BF, = N

Scheme(2.4): Gassman method for isatin synthesis

2.4. General reaction of isatin
2.4.1 NAlkylation

N- Alkyl isatin is preparedy reacting sodium salt with sulphates or
alkyl halides (Schemg .) [81].

Scheme(2.5): N-Alkylation of isatin
2.4.2. NArylation

N-Arylisatin is prepared from reaction with triphenyl bismuth
actetate (PBi(OAc), and copper oxide(CuO) under inert atmosphere or

from arylbromide and copper oxide (Sche2n@ [42].
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2.4.3. Pfitzinger reaction

C Chapter Two

Isatin reacted with a carbonyl compound in presence of a base will

give substituted quinolind-carboxylc acid (Scheme 2.733].

Scheme(2.7): : Pfitzinger reaction of isatin

2.4.4. Reduction of Isatin

Isatin undergaeduction in presence of reducing agent such as Zn
and HCI to yield shydroxy-1, 3-dihydro-2H-indol-2-onemethane
(Scheme 2.8)44].

Schemg(2.8) . Reduction of isatin

2.4.5 Nitration

5-Nitroisatin is produced by adding con$0, drop wiseto a

solution of Isatin at® 0 over a timgoeriod of 1 hour (Scheme 2.8)5].
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2.4.6. NAcylation
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N-Acylation is synthesized by using sodium salt of isatin and acyl
chloride oranhydrideunder refluXScheme 2.10)6].

Scheme(2.10) : NAcylation of isatin

2.4.7. NSulfonylation

The reaction between sulfonythloride and isatin yields N
sulphonylisatinScheme 2.11A7].

Scheme(2.11): N-Sulfonylation of isatin

2.4.8. N- Benzylation

Isatin ta, b is Nbenzylated by eacting it with chlorobenzyl or
bromobenzyl under microwave irradiation or on a solid support of
KF/alumina.(Scheme 2.12/18].
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Cl

KF,alumina
—_»
microwave

180c¢,25min

Schemdg2.12): N-Benzylation of isatin
2.4.9. Oxidation

Isatin in presence of chromiutmoxide converted into isatoic

anhydride, the anhydride form of isatin.

The oxygen atom introduced between two adjacent carbonyl group is
obtained from the oxidizing agent. Ttakould not cause significant

decomposibn to the system (Scheme2.139].

Schemg(2.13 : Oxidation of isatin

2.4.10. Reactions of carbonyl groups.

With ketonic reagents such as hydroxylamine, phenyl hydrazine, and
semicarbazide, the reactive carbonyl group at mwsg&iundergoes normal
reactions as illustrate in( Scheme 2. TAg carbonyl group at positiehis
less active and has less ketonic character compatied¢arbonyl group at
C3[50].
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o
A
o
N
H

X=(0,S) X
AR=H,alkyl,acyl

Hsz /

Scheme(2.14) : Reactions ofcarbonyl groups of isatin

2.4.11. Mannichreaction.

In the Mannich reaction, isatin reacts with formaldehyde and a
variety of amines to produce their respective Mannich bases; in the absence
of an amine, isatin and substituted isatin with formaldehydd their
respective Mannich basgsl] . Hydroxymethyl isatins as illustrate in
(Scheme2.15).

()HCHO
(ii)R,NH

Scheme(2.15) :Mannich reaction of isatin
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2.5. Biological activity ofisatin
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Isatin is a versatile precursor fiarany biologically active molecules
and its diversified nature makes it a versatile substrate for further
modifications. This review provides a brief overview on the recent
advances and future perspectives on pharmacological aspects of isatin and

its derivdivesthatreported in the last decaf#].

Table (1.1):Biological activity of some isatin and its derivatives.

Bioactivity Structures References

Antituberculasisactivity CHs 53
V4 < > N
N—N CH3
/
O
N

H
Anticancer activity
antifungal activity 55
anti-inflammatory 56

activity
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Antiviral activity 57
No .
N
Antioxidant N 58
activity r/« R
(s
N
H
Antimicrobial H 59
Activity @g:N—N
\
L N>~NH
H20:<
CHs
2.6. Triazole

The organic heterocyclic compound triazole, also known as

pyrrodiazole, has a firmmembered diunsaturated ring structure with three

nitrogen atoms and two carbon atoms in nonadjgaeaces. Triazole is the

most basic type of the triazole family. Triazadea crystalline solid that is

white to pale yellow in color and has a mild, distinctive odor. It is soluble

in water and alcohol, melts at 120°C, and boils at 260Z3triazole and

1,2,4triazole are two isomeric chemical compounds that occur tagethe
Bladin was the first scientist to define the carbon nitrogen ring system

(C,N3zHy) (triazole) and to describe triazoles derivatives represented by two

isomers: 1,2 driazoles and 1,2;#&iazoles are two types of triazolés0].
As llustrated in fig(2.3).
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NH NH
Y o\
\/ N/
1,2,4triazole 1,2,3triazole

Fig (2.3): Isomers: 1,2,3triazoles and1,2,4triazoles

2.7.1,2,4Triazoles

1,2,4Triazoles and their derivatives are important group of
heterocyclic compounds characterized by a-fnembered ring of
two carbons and three nigen atomg61]. The chemistry of five
member Nheterocycle compounds, primarilyetrazole (CHN,),
triazoles (GHsNs3), and their substituted derivatives, is of great
significance. Nitrogen heterocycles with five members are essential
structural componentand ghysiologically active molecule$62],
corrosion inhibitors [63], pesticides [64], dyes [65], and oher
industrial chemicals. 1,2-triazole is used as antibacterigh6],
antifungal [67], antioxidant[68], antr malarial and antieishmanial
drugs[69]. 1,24-triazole is employed as a factor in drug structures
much more than 1,2s8omer. The synthesis of both simple and fused
triazole systems attracted the interest of the chemical indi&ity
After discovering that certain triazoles can preventfoghation in
photographic emulsiori§1], and that others can be used as herbicides

and convulsants
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2.7.1 Physicalproperties of 1,2,4triazoles
At room temperature, almost all 1,Azdazoles are solid. They
range incolor from white topale yellow They are solubleni polar
solvents such as ethanothloroform, dimethyl sulfoxide, and
dimethyl formamide, but not in negoolar solverd such as ethers.
Because protonation and deprotonation produce Balitriazoles
are soluble in bothcadic and baie conditions[72] .
2.7.2. Synthesis Method®f 1,2,4Triazole
Synthesizing the 1,2s#tiazole nucleus can be done in many
ways. The following are some of the methods that have been
discussed:
2.7.2.1 Synthesis from Urea
Younisb (2011) synthesized 12-(5-aminc4H-1,2,4triazo}3-
yl)phenyl)2phenylethanoneby reaction of 3-benzyidene phthalide
with urea under microwave irradiation (MWI) gave -12-

(Uphenyl acetyl )benzoy!l )ur eawtand

hydrazine hydrate to give the yidld3]. as shown i{Scheme2.16).

Scheme (2.16: Synthesis of 32-(5-Amino-4H-[1,2,4]triazol-3-yl)-phenyl]-2-
phenyl-ethanone

2.7.2.2. Synthesis from 1,3;éxadiazol

Patel, et al. (2011) synthesized of -§3-pyridyl)-5(4-
nitrophenyl}4-(N-substituteell ,3-benzothiazeRamino}4H-1,2,4
triazole by reaction -23-pyridyl)-5-(4-nitrophenyl}1,3,40xadiazole
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with substituted zhydrazinel,3-benzothiazole in dry pydine [74]
as shown ifScheme2.17).

x—N
+ O: \>—NHNH2 dry pyridine, refluxed
R// S

R= 1.6-F, 4. 6-CHs, 7.4-CHg, 10. 4-Cl
2.6-Br, 5. 6-OCHg, 8. 4-NO,,
3.6-NO,  6.Cl, 9.5-Cl, 6-Cl,

Scheme(2.17): Synthesis of 3-(3-pyridyl) -5(4-nitrophenyl) -4-(N-substituted-
1,3-benzothiazot2amino)4H-1,2,4triazole

2.7.2.3. Synthesis from Oxazole

Askar et al. (2013) synthesized of fbenzoxazole-ylthio
methyl}(4H), 1,2,4triazole 3thiol by areactionbetweer2-mercapto
benzoxazole with Ethyl chloro acetate, followed dyeaction with
thiosemicarbazide to produce -[®enzoxazole2-ylthio) acetyl]
hydrazire carbothioamid, which in turn reacts with NaD[75] as
shown in(Scheme2.18).

S

N N L
o)

o] S N—N

N I i NaOH N I
@ H—SCH,C-NHNHCNH, ©: \>_S_CH2/(N)\SH

(0] o |1_|

Scheme (2.18): Synthesis of 5-(benzoxazole2-ylthio methyl)-(4H), 1,2,4

triazole-3thiol
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2.7.2.4. Synthesis from thiocarbohydrazide
Udupietal (2018)s y nt h e s-i( 2a/hiiB8 @ fiirdiho

phenyl) 4-amine5-mercaptel,2,4 triazole of the combination of

C Chapter Two

thiocarbohydrazides with 3,8ibromoanthranilic acid in equimolar
proportion was fused for 2 hrs. It was cooled, washed with sodium
bicarbonate 5%solution, washedthen again water and the dried
compoundwas recrystdized from ethanol thiss a usual synthetic
method[76], as shown i{Scheme2.19.

S

1 Br COOH

HoN. _NH 3

Ne oy N2 NaHCO3 5%
H H NH,

Br

Scheme (2.19): Synthesis of 3- ( 2 mi 13 &l , dbridmo phenyl)i 4-amino-5-
mercapto-1,2,4 triazole
2.8.Schiff base.

Condensation of araldehyde or ketone with a primya amine
produces a Schiff bases illustrate ilScheme2.20) [77].

Scheme (2.20) :The reaction of Schiff base

where R isaryl, alkyl, cycloalkyl or heterocyclic groups that are of
different substitutes . In the Present tioteemists still prepare diverse
Schiff base ligands refexd . These compounds are alsmwnas anils,
imines or azomethines. They were first reported by Hugo Schiff in 1864
[78]. Schiff bases are an important class of chemicals in the medicinal and

pharmaceutical sciences because they have been found to have a wide
[5>2 '@“zj
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range of biological activigs, including antifungal properties79],

C Chapter Two

antibacterial[80], antrinflammatory [81], anticancer[82], antimicrobial
[83, 84, antiviral [85], antiproliferative[86], analgesid87], Antioxidants
[89] .

2.8.1 Synthesis Methods of Schiff bases

Singhet al. (2018)desigred and synthesized Schiff bases by refluxing
the reaction mixture of -dmino5-pyridin-4-yl-1,2,4triazole 3-thiol with
various aldehyde in methanol in presence of a few drops of concentrated
hydrochloric acid as a catalyst, as shown in equgidriScheme2.21).

N—N
Methanole < > [\
3-4 h ';j\\l >

HC.
R

R= (-CH,), (-CH,CHj3), (CH,CH,CHj;), (C¢Hs), (4-F-C4Hy-), (4-C1-C¢Hy-),(CH=CH-C4Hjs-)

Scheme(2.21): SynthesisSchiff basesof triazole

Parjanya et al(2014pynthesized a series of Schiff base of reaction
1,2,4Triazole and 4Dimethylamine benzaldehyde in ethanol was treated
with conentrated HCI| and refluxed forh2 Once cooled, the reaction
mixture was filtered and recrystallized from ethanol to give[(44
Dimethylaminebenzylidenelamino}5-subsitutee3,4-dihydro-
2H[1,2,4]triazole3-thiol [90] , as shown ifScheme2.22).
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EtOH, HCI
Reflux

Schemég2.22): Synthesisschiff basesof triazole

2.8.2:Biolog cal Activity of Schiffds Bas

The compounds carrying azomethine functional grid@pNi which
are known as Schiff bases hagained importance in medicinal and
pharmaceutical fields due to the most versatile organic synthetic
intermediates and also showing a broad range of biological activities, such
as antituberculosif®1], anticancer[92], analgesic and antnflammatory
[93], anticonvulsan{94], antibacterial and antifungal activiti€%5]. Schiff
bases derived from triazole (3) found excellent antibacterial activity
against  four Gramnegative bacterigdEscherichia coli, Pseudomonas
aeruginosa, Enterobacter cloacaand Klebsiella pneumonia) and one

Grampositive strain (Staphylococcus aurg{&5s].
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3.1Chemicals

All materials and solvents used in this study were purchased from
different companies, as listed in Table (3.1). These materials used as it is
without any purification or modification .

Table(3.1): Chemicals and solvents used in the chemistry part

| No. ||| Chemicals ||| Chemical formula || |Supplied from || Purity% |
|1 | |2-amino benzothiazole | C;HeN,S || Adrich ||| 995 |
|2 | 2-mercapto benzothiazole || C;H:NS, || Awdrich ||| 99.9 |
13 ||[4-amino benzoic acid | CHNO; ||| Aldrich ||| 98 |
4 ||[4-Chloro benzaldehyde | C,HsOClI ||| Adrich ||| 97 |
5 ||[4-hydroxybenzaldenyde || C/HsO; || cHD ||| 97 |
6 ;“e:gg’x;rgethoxy CoHaOs Aldrich 99

17 ||[4-nitro benzaldehyde | CHNO; ||| Aldrich ||| 98

8 Benzene CeHe K%rggeodm 99.7

|9 | |Carbon disulfide | | CS | |Thomas Bake| | 99 |
110 |||Choro acetyl chloride ||| CICOCH.CI ||| Aidrich [|| 99 |
111 ||| Dimethyl formamide (DMF) ||| CHNO ||| Merck ||| 99 |
112 ||| Dimethyl sulfoxide (DMSO) [[|  CH©S ||| BDH ||| 98 |
113 ||| Ethanol Il C:H:O ||| Scharlu ||| 997 |
114 ||| Ethylacetate Il C4Hs0, ||| Aldrch ||| 80 |
115 ||| Glacial acetic acid | C:H40; |l BDH ||| 98 |
116 |||Hexane | CeHus |l BDH ||| 995 |
117 |||Hydrazine hydrate | N,H,.H,O || Merck ||| 98 |
|18 | |Isatin | | CgHsNO, | | Aldrich | | 97 |
119 ||| Methanol | CH;OH || occ ||| 98 |
20 || Triethylamine || N(CH(CHy)s ||| Fluka ||| 98 |
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A Mel t i The mélting pointssof the produced compounds were
obtained using the fowing methodusing the Siart SMP° Electronic
Apparatus, atChemistryDepartment, College of Science, University of

Diyala

A -ARSpectrainfrared spectra of the grared compounds were
recorded o (KBr) disc byusing PERKIN ELMER SPEACTRUMSY
Germany aChemistry Department, College of Science, University of

Diyala.

A Nucl ear Magnetic Res'sNMRandk’CSpect r
NMR the spectra were recorded on a Br&R0 MHz spectrometer at

University of Science and Teablogy, College of Scienc&gehranlran.

AAnt i bact eTheempoundsdantibacis gctivity was tested at

the University of Diyala .Center for Biological Research

A Ul t r av i Bhin kayer Cheomatagraphy (I.C) for organic
compounds was performed by using aQ8A /SPECTROLINE /USA and
mixture of solvents (Ethyl acetate andh@xane) at Chemistry Department,

College of Science, University of Diyala.
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3.3 Synthetic methods of the compounds.
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3.3.1. Synthesis ofZ)-3-(benzo[d]thiazol2-ylimino)indolin -2-one[Ry]

(0]
N thanol
ethano
+ \>—NH2
o
S reflux ,
N
N 12h

benzo[d]thiazol-2-amine

indoline-2,3-dione

(2)-3-(benzold]thiazol-2-ylimino)indolin-2-one|

Equation (3.1):The synthetic pathway of (Z}3-(benzo[d]thiazol2-ylimino)indolin -
2-one[Ry]

2-Aminobenzothazole (1.88, 13.2mmol) weas added to isatin (1.71
g, 11.6mmol) in 99.9% (ethano) 30 mland the combination vgarefluxed
for 12 hoursT.L.C was used to ensuthat the reaction was complefed
mobile phase:ethyl acetatehexanel:3). Under the reduced pressure, the
solvent evaporated, and the precipitate was filtaredi washedvith water
To obtain pure[R,] the precipitate was driednd recrystallized from
(Ethano) [97].
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3.3.2.Synthesisof(ZB-(benzo[d]thiazol2-ylimino) -1-(2-

chloroacetyl)indolin-2-one[Ry]

CChapter Thre

CICOCH,CI

Triethylamine ,C6H6

(2)-3-(benzold]thiazol-2-
ylimino)indolin-2-one

(2)-3-(benzold]thiazol-2-ylimino)-1-(2-chloroacetyl)indolin-2-one|

Equation (3.2): The synthetic pathway of (Z)3-(benzo[d]thiazol2-ylimino)-1-(2-

chloroacetyl)indolin-2-one[R]

In 30 ml (benzenegy combination of (ZB-(benzo[d]thiazol2-
ylimino)indolin-2-one[R] (0.22 g,0.867mmol) and triethylamine(0.0§),
10.867mmol) was added drop kyrop for about 30 minutes, followed by
chloroacetyl chloride (0.09,0.867mmol) In 25ml benzeneThe rection
mixture was then stried for 6 hours at room temperature before being
refluxed for 10 hours. L.C was used to track the reaction's progress, w
a (3:1 hexane: ethyl acetateombination as the mobile phase. The tieac
mixture was quenched in ice cold water and filtered once the reaction was
completed. To obtain pul&,] the precipitate was drieahd recrystallized
from (Ethano) [98].
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3.3.3. Synthesis of (ZB-(benzo[d]thiazol2-ylimino)-1-(2-
(benzo[d]thiazol2-ylthio)acetyl)indolin -2-one[Rs]

CChapter Thre

N\ ethanol
, o
S reflux ,10h

benzo[d]thiazole-2-thiol

Z)-3-(benzo[d]thiazol-2-ylimino)-1-(2-
chloroacetyl)indolin-2-one

Equation (3.3): The synthetic pathway of (Z}3-(benzo[d]thiazo}2-ylimino)-1-(2-
(benzold]thiazo}l2-ylthio)acetyl)indolin-2-one[Rs]

In absolute(ethano) 30 ml, a mixture of (ZB-(benzo[d]thiazoi2-
ylimino)-1-(2-chloroacetyl)indolir2-one[R] (0.5g, 1./mmol.) with 2-
mercaptobenzothiazole (0.158mmol) was added with constant stirring,
and the resultindiquid was refluxed on a water bath for 10 hourd..C
was used to track the reaction's progress, Witlhexane: ethyl acetate
combination as the mobile phase. Precipitate was generated after the
mixture was cooled.[Rs;]was obtained by filtering, gmng, and

recrystallizng the precipitate from &ano) [99].
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3.3.4 The synthesis of (Z4-((2-oxoindolin-3-ylidene)amino)benzoic
acid[Ry]

CChapter Thre

ethanol
+
© reflux ,10h
N
H

NH,

(2)-4-((2-oxoindolin-3-ylidene)amino)benzoic acid
indoline-2,3-dione 4-aminobenzoic acid

Equation (3.4): The synthetic pathway of (Z)-4-((2-oxoindolin-3-
ylidene)amino)benzoic acid [R]

2-Amino benzoic acid (0.087 g, 0:&®nol) was added to isatin (0.2
g, 0.65mmol) in absoluté ethanol 50m)I , and the combation was
refluxed for 10 hours T.L.Gvas used to ensure that the reaction was
completed ( mobile phase :ethyl acetateexane 1:3). The solvent
evaporated under low pressure anstter the reaction was finished, the
precipitate wadiltered and washed with watefo obtain purgR4] the

precipitate was driecrd recrystallized from (8ano) [100].
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3.3.5. Synthesis of (z3-((4-(4-amino-5-mercapto-4H-1,2,4triazol-3-
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yl)phenyl)imino)indolin -2-one [R:]

N—N

COOH /
/©/< »SH
/Kj \
N N NH,

/ i
0 0
N

N
H

Z)-4-{(2-oxoindolin-3-ylidene)amino)benzoic acid (2)-3-((4-(4-amino-5-mercapto-4H-1,2,4-triazol-3-yl)phenyl)imino)indolin-2-one|

Equation (3.5): The synthetic pathway of(z)-3-((4-(4-amino-5-mercapto-4H-1,2,4
triazol-3-yl)phenyl)imino)indolin -2-one [Rg]

In a round bottom flask, a combination of compound] [®.23g,
0.0Immoal.) and thiocarbohydrazide (1.59g, 0.0drbol.) was heatedintil
the contents of the flask were melteAfter cooling, the product was
treated with(sodium bicarbonajesolution to neutralize any remaining
carboxylic acid. After that, it was washadith water and filtered. .L.C
was used to ensure that the reaction was completed and that the chemical
was pure (mobile phase Hexane: Ethyl acetate 1:2). The title compounds

[R5] were obtained by recrystallizirige result from (Ethanyl 101].
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3.3.6. Synthesig¢he derivative®f the Schiff bases [RR¢].

(2)-3-((4-(4-amino-5-mercapto-4H-1,2,4-triazol-3-yl

Jphenyl)imino)indolin-2-one

v G O

Equation (3.5): The synthetic pathway ofRs - R7 T Rg- Rg]

To a soluton of compound [ (0.2g, 0.65nmol) in (ethanol) 25ml,
with  different aromatic aldehyde (4-nitro-benzaldehyde 4-
Chlorobenzaldehyde4-hydroxybenzaldehyde4-hydroxy-3-methoxy
benzaldehydg(0.65mmol) was addedith (2-3 dropg of (glacial acetic
acid). In a water bath, the reaction mixture was refluxed 1014
hours. T L.C is used to monitor the reaction's preggs, with & 3:1
hexane:ethyl acetatecombination as the mobile phase. The solution
was then cooled to roortemperature. Th@recipitate was produced,
filtered, washed, and recrystalliz&odm (Ethano).
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3. 4. Biological activity

3.4.1. Materialand Methods

Staphylococcus aureusolate was cultured on Blood agar and Mannitol
salt agarEscherichia colisolate was cultured on MacCkonky agar and

Eosin methylene blue.
3.4.2. MacFarland turbidity standard

The preparing solution from the compaiBromeriex) was used in
calibrating the number of bacterial cells, as it gives an approximate number

of cells 1.5 x 1dcells/ml.
1- Muller Hinton agar

This medium was prepared by dissolving 38 gm in 1L of distillated water
and sterilized by autoclave #21 °C and under pressure 15 pounds for 15
minutes cooled and poured into sterile dishes and kept in the refrigerator

until use.

2- Determination the Antimicrobial activity of compoundsby agar well

diffusion method

1- A number of bacteria colonies weransported by loop to prepare the
suspended bacteria and put it in tubes contain brain heart infusion broth to
activate the bacteria. The tubes were incubated for 248 h at 37 °C. The
suspended bacteria was compared to the standarérddiand solutior{1.5

x 1) cells/ml. After that the bacteria suspended was spread by Sterile
Swab, it was spread on the plates containing Muller Hinton agar and then
left the plate for a while to dry.

2- A holes were made with a diameter of 5 mm in the culture mgdia b

using sterilized a cork borer
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3- 100 pl of the material were added to each hole individually by

CChapter Thre

micropipette.

4-The effectiveness of each concentration was determined by measuring

the diameter of the inhibition zone around each hole.

Table(3.3) : The structures and nomenclatures of the synthesized
compounds

(2)-3-(benzo[d]thiazoF2-ylimino)indolin -
/N“\ 2-one

N S
R1 /
O
N
(2)-3-(benzo[d]thiazoF2-ylimino) -1-(2-
N . .
/l chloroacetyl)indolin-2-one
N S
!
R> 0
|
CII:O
CH,
&
(2)-3-(benzo[d]thiazolF2-ylimino) -1-(2-
/Nl (benzo[d]thiazok2-ylthio)acetyl)indolin -
N S 2-one
!
Rs Vo
L
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COOH

Q

P4

(2)-4-((2-oxoindolin-3-
ylidene)amino)benzoic acid

(o]
N
}\'*\N (2)-3-((4-(4-amino-5-mercapto-4H-1,2,4
/©/<N SH triazol-3-yl)phenyl)imino)indolin -2-one
. NH,
Rs /
(@]
N
/N‘/Q‘\ (32)-3-((4-(5-mercapto-4-((4-
N SH nitrobenzylidene)amino)}4H-1,2,4
S 7 NZEONOz triazol -3-yl)phenyl)imine)indolin-2-one
6
Cr-
N
B (32)-3-((4-(4-((4-
N sH chlorobenzylidene)amino)5-mercapto-
N N:g@d 4H-1,2,4triazol -3-
Rz % yl)phenyl)imino)indolin -2-one
(o]
N
B (32)-3-((4-(4-((4
N sH hydroxybenzylidene)amino}5-mercapto-
= N NZQOOH 4H-1,2,4triazol-3-yl)phenyl)imino-2-one
8 /
Cr-
N
/“K (32)-3-((4-(4-((4-hydroxy-3-
N sH methoxybenzylidene)amino)5-mercapto-
N=gOoH 4H-1,2 4triazol -3-
Ro

Iz >>\
~z
o
o
9]
I
w

yl)phenyl)imino)indolin -2-one
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4.1 Introduction

The Schiff bases and the other heterocyclic compounds derived
from it are important organic compounds in the organic synthesis amgl ma
derivatives showedbiological effect against many diseases. Therefowe,
synthesized a series of neshdf bases compounds form isatin derivatives
that are widely used in pharmaceutical chemistry and the development of
drugs. The physical properties of compouridsi (Rg) were ligedin Table
(4.2). P.P(59)

4.2 Synthesis and identification of (Z3-(benzo[d]thiazol2- ylimino)
indolin-2-one[Ry]

The @mpound R,] was synthesized through the reaction of isatin

with 2-aminobenzothiazole as shownFig (4.1)

Fig (4.1 ): The chemical structure of compoundR;)
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The mechanism Suggested for the synthesis of compouisdyiRen in
scheme (4.1).

Scheme (4.1): The rachanism for thesynthesis of compound (R.

The structure of the compoungRwas proved by FIR,
'HNMR,*C-NMR spectroscopy. The FIR spectrum as illustrated iRig
(4.2) and Table (4.13.P68) shows disappearance of the stretching
vibration bands for (asymmetric and symmetric) for ,Ndgtoup of 2
aminobenzothiazole and agarance absorption band at 3188 was
attributed to NH group. New tear absorption band at 1619 ¢mwas due
to C=N stetching vibration. Absorptionbandat 1736 crit was due to
stretching vibratin of C=0. The bands at 1535 ¢mand 1463cri are due
to the C=C aromatifL03].
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2500 2000 1750 1500 1250
cm-1

Fig (4.2): FT-IR spectrum of compound (R)

The'H-NMR spectra of the compoundR]], Figure (4.3)shows the
following chemical shifts (DMS&s, ppm): 11.04(s, 1H,NH) , 7.665.91
(m,8H,Ar-H) .
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13C-NMR spectra of the same compouf][ Fig (4.4) exhibited the
chemical shifts (DMS&ls, ppm): 112.67125.87 (CAr), 138.85(C=N

benzothiazole), 153.3=N), 166.871C=0).

4,
2
TS

dmso’

4888-dmso

39.8
39.5

VARIAN

1 Dula Pl Cof Usarwd
Paarre .

1-40.1

|
|
[

110 20 70 50 30 10 -10
fi (ppm)

Fig (4.4): **C-NMR spectra of compound (R)
4.3 Synthesis and identification O{Z)-3-(benzo[d]thiazol2-ylimino)-1-
(2-chloroacetyl)indolin-2-one[Ry]
The @mpound R,] was synthesized through the reactiori£)f3-

(benzo[d]thiazo2- ylimino)indolin-2-one[R] with chloroacetyl chloride

and triethylamine as illustrated kig (4.4)

Fig ( 4.5): The chemical structure of compound (R
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The mechanism Suggested for the synthesis of compouisdyiRen in
scheme (4.2

+ Q9

I
CICCH,CI . .
Triethylamine ,CcHg

Swantl

I
0=C—CH,CI

Scheme (4.2): The mechasm for the synthesis otompound(Ry).

The FTIR spectrum of compoundR,]Fig (4.6) and Table (4.1)
show disappearance of the characteristic absorption bands at 3186&m
to NH group in compourdR; ]Jand emergence of new clear absorption
band atLl649 cn was due to (C=0 amid) stretching vilice. absorption
band at 3053 cih was attributed to &4 aromaic. Absorption band at
1619 cni wasdue to C=N stretching vibratioBond absorption at 1736
cm* was due to stretching vibration of C£{ain).The bands at 2945 ¢
and 2808m* are due to the CHyroup[104].

29456 2748

0 ; \ . y . .
00 3500 3000 2500 2000 1750 1500 1250
cm-1
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The'H-NMR spectrum of compoundr}] Fig (4.7 ) shows the
chemical shifts (DMS&s, ppm):4.20(s,2H,CH), 7.09-7.98(m,8H,Ar-H)

Fig (4.7): 'HNMR spectrum of compound (Rs)

4.4 Synthesis and identification of (Z83-(benzo[d]thiazol2-ylimino)-1-
(2-(benzo[d]thiazol2-ylthio)acetyl)indolin -2-one[Rs]

The ompound R3] was synthesized tbugh the reaction of

compound R,] with 2-mercaptobenzothiazole as illustratedrig (4.8).

Fig (4.8): Thechemical structure of compound (R)

The FTIR spectrum of compoundRf] Fig (4.9 ) and Table (4) .
absorptiorbandat 1596 crit was due to C=N stretchingbration .The
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bands at 1454 cfmand 1494cri are due to the C=C aromatic. The bands
at 1738 cni' due to the stretching vibration of C=0. Also appearance
absorption band at#3cm™* which attributed to group =0 [105].

2960 | |
28945 2676.4

3000 2500 2000

Fig (4.9): FT-IR spectrum in of compound (R3)

The'H-NMR spectrum of compoundrf] Fig (4.10) shows the
chemical shifts (DMS&l, ppm): 8.13 7.28 (m,12H,A+H), 4.36(s,2H,
CHy).
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Fig (4.10): 'HNMR spectrum in of compound (Rs)

4.5 Synthesis and identificatiorof(Z)-4-((2-oxoindolin-3-ylidene)

amino)benzoic acid[R]

The compoundR,] was prepared by the reaction of the isatin and 4

aminobenzoicacid with a structure appearnsSigi(4.11)

/@,COOH

N

/
O
N
H

Fig (4.11): TheChemical structures of compounds (R)

The FFIR spectrum of compoundRj] Fig (4.12 ) and Table (4.1)
shows the appearance algimm band range betweeB261 299%m ™)
was due to OH. absorption band 3t91cnt* was attributed to baling of
NH group. Absorptionband at 1616 crit was due to C=N stretching
vibration The bands at 1739 ¢hdue tothe stretching vibration of C=0

group of isatin.Also appearance absorption band at 1688 amfich
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attributed to C=0 of carboxylic group. The bamatisorptionat 1598 crit
and 1466cm are due to the C=C aromafi06].

97,
957

904

851

/’/’
8523 7954 e
78044 69958538

|
80 1008

751 \
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13346 1163.8
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L / 31912 29905 { 12836
3251.2 1466.4

651 N

U
601 0 L9
H 1616.

|
1739 15082

"4000 3500 3000 2500 2000 1750 1500 1250
cm-1

Fig (4.12): FT-IR spectrum in of compound (R4)

The'H-NMR spectrum of compoundr}] Fig (4.13) shows the
chemical shifts (DMS&s, ppm):12.94s,1H,0H),10.93,1H,NH), 7.89
6.31(m,8H,ArH)
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3C-NMR spectra of the same Compoufd][ Fig (4.14) exhibited the
chemical shifts (DMS&ls, ppm):112.12155.01 (ArC), 155.55(C=N),
163.69(C=0), 167.43(COOM

L700 B¢

39,82 dmso
139,49 dmso

40.49 dmso
40.33 dmso
40,16 dmso

3999 dmso

139,66 dmso

650  VARIAN
l600 |1 om "

|
\
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F550 |3 commmen

lso0 |1

o
COQOH L4500 |7 mnstrumen nova
t
a Aunor
F400 |9 sovert  domo
10 Tempesat 25,0
ure
350 ipse  szpu
12 Ex; n 10
F300 T
250 |14 Mmer o a12
200
.....

F150 |17pume  7s0a0
18
100

170 150 130 110 9% 70 50 30 10 -10 ),
: JRepm) .

Fig (4.14): “®C-NMR spectra of compound (R)

4.6 Synthesis and identification of(zB-((4-(4-amino-5-mercapto-4H-
1,2,4triazol-3-yl)phenyl)imino)indolin -2-one [Ry]

The compound Rs] was prepared by the reaction of thewgh
thiocarbohydrazide as illustratedimFig(4.15).
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The mechanism Suggested for the synthesis of composiisdgiRen in
scheme (4.3
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The FFIR spectrum of compound {RFig (4.16) and Table (4.1)
shows absorption bands at 348" was attributed to baling of NH

group. Whereas absorption bands at 3885 attributed to baling of NH
group. Absorptionbandat 1568 crit was due to C=N stretching vibration.
The bands at 1655 ¢hulue to the stretching vibration of C=Q’he band
1415cm* absorption are due to ti@=C aromatid107].

\ |
15682 14154

3385
34488

3500 3000 2500 ' 1750 1500 1250 1000
cm-1

Fig (4.16): FT-IR spectrum in of compound (Rs)

The'H-NMR spectrum of compound {RFig(4.17) shows the chemical
shifts (DMSQOde, ppm):13.01 (s,1H,SH), 11.33,1H,NH), 7.626.54
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(m,8H,Ar-H) 5.87(s,2H,NH,) .

W
PR A L
RERGEZR %

& 7
1 {ppm)

Fig (4.17):*"HNMR spectrum in of compound (Rs)

4.7 Synthesis and identification of Schiff base (38-((4-(5-mercapto-4-
((4-nitrobenzylidene)amino)4H-1,2,4triazol -3-yl)phenyl) imine)
indolin-2-one [Ry]

The compoundRe] were prepared by the reaction of {Rg]with 4-
nitrobenzaldehyde, the structure illustrabedrig (4.18).

Fig (4.18): TheChemical structures of compounds (R)

The FTIR spectrum otompound R¢] Fig (4.19) and Table (4.1)
shows absorption band at 3005 tmas due to @4 aromatic . Band

absorption at 1577 cirwas due to C=NMtretching vibration. Asorption
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band at 1709 crit due to tfe stretching vibration of C=0.Wsorption
bandsat 3424 crit was attributed to stretching vibration ofHN The band
at 1421cm* are due to the C=C aromafic)8].

Fig (4.19): FT-IR spectrum in of compound (Rg)

The'H-NMR spectrum of compoundrf] Fig (4.20) shows the
chemical shifts (DMS&ls, ppm): 10.74s,1H,SH), 10.18s,1H,NH), 8.47
(s,1H,N=CH), 8.448.04(m,12H,ArH).
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4.8 Synthesis and identification of Schiff base (3z)-3-((4-(4-((4 -

chlorobenzylidene)amino) -5-mercapto -4H-1,2,4-triazol -3-
yhphenyl)imino)indolin  -2-one [R7]

The compoundR;] was prepared by the reaction of {Re] with 4-
chlorobenzaldehyde , and the structure appedg)i¢.21)

Fig (4.21): TheChemical structures of compounds (R)
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The mechanism Suggested for the synthesis of compogisdyiRen in

scheme (4.1

Scheme (4.4): The mechanism for the synthesis of{Rcompound.

The FTIR spectrum of compoundRf] Fig(4.22 ) and Table (4.1)
shows absorption band at 3062 twas due to @4 aromatic . Asorption
bandat 1625 crit was due to C=N stretching vibration .The bands
absorptiorat 1503 crit and 1460ci are due to the C=&romatic. The
bands at 1704 cindue to tle stretching vibration of C=0.sorption
bands at 3157 cimwas attributed to stretching vibia of N-H [109].
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Fig (4.22): FT-IR spectrum in of compound(R7)

The'H-NMR spectrum of compoundrf] shows the chemical shifts
(DMSO-ds, ppm): 13.04(s,1H,SH), 11.33s,1H,NH), 8.00
(s,1H,N=CH),6.537.71(m,12H,ArH)

4.9 Synthesisaand identification of Schiff base (3z23-((4-(4-((4-
hydroxybenzylidene)amino}5-mercapto-4H-1,2,4triazol -3-
yl)phenyl)imino-2-one[Rg]

The compoundRg] was prepared by the reaction of[tRgwith 4-
hydroxbenzaldehydeyith a structure appeans Fig (4.23.
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The FTIR spectrum of compoundRf] Fig(4.24) and Table (4.1)

shows absorption band at 3070 tmas due to ¢4 aromatic . Asorption

bandat 1621 crit was due to C=N stretching vibration . Absorption band at
3212 cnit was due to bonding of OH group. The bands at 1700 doe

to the stretching vibration of C=0’he bands at 158" and 150¢m*

are due to the C=C aromaficlO].

115
1

1104
105

1004

L9

32124 30706
95

90
85

80

Fig (4.24): FT-IR spectrum in of compound (Rs)

The'H-NMR spectrum of compoundrf] Figure (4.25) shows the
chemical shifts (DMS&s, ppm): 13.0Xs,1H,SH), 7.96s,1H,NH), 7.60
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(s, 1H,N=CH),7.46-7.28(m,12H,Ar-H) , 1064 ( s,1H,0H)

gl

b

Fig (4.25): 'HNMR spectrum in of compound (Rsg)

4.10 Synthesis and identification of Schiff base (33}((4-(4-((4-
hydroxy-3-methoxybenzylidene)amino)5-mercapto-4H-1,2,4triazol -3-
yl)phenyl)imino)indolin -2-one[Ry]

The compoundRy] wasprepared by the reaction of tffes)with 4-
hydroxy-3-methoxybenzaldehydeiith a structure appears g (4.26).

Fig (4.26): TheChemical structures of compounds (R)

The FFIR spectrum of compoundRrf] Fig(4.27) and Table (4.1)
shows absorption band at 3065 tmas due to ¢4 aromatic and

absorption band at 2927 ¢rwas due to @ aliphaic. Absorption band at

R
3 S
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1622 cni was due to C=N stretchingbration .The bands at 1505 ¢rand
1460cnT are due to the C=C aromatic. Absorption band at 3257 was
due to bonding of OH group.phearance absorption bands at 319I'cm
was attributed to M group. . The bands at 1700 Cufue to the

stretching vibration of C=Q111-112]

f

170016221 |

1505,

1460.

4

8 . ; .
4000 3500 3000 2500 2000 1750
cm-1

1500

1250

Fig (4.27): FT-IR spectrum in of compound(Ry)

The'H-NMR spectrum of compoundrf] Fig (4.28) shows the
chemical shifts (DMS&ls, ppm): 13.04s,1H,SH), 11.33s,1H,NH), 10.26
(s,1H,0H) 8.57s,1H,N=CH), 8.5%6.54(m,11H,Ar-H) , 3.93
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(s,1H,0CH).
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Fig (4.28):'HNMR spectrum of compound (Rg)
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Table (4.1):The most diagnostic FTIR bands of the compounds (RRg) in (cm™).
Rt ||| 1736 1619 15351463
R> 3053 1735 1619 1459 ||| C=0 amide
1649
CH2 group
29452748
R3 3076 1738 1596 14541494 |||----- C=0Oamide
1642
Ry ||| 1739 1616 15981466 |||3191 OH
29993251
COOH 1688
Rs |||~ 1655 1568 1415 3395 NH, 3448
Re 3005 1709 1577 1421 3424  |||------
R7 3062 1704 1625 14601503 |||3157  |[|------
Rs 3070 1700 1621 150%#1582 |||------ OH 3212
Ro 3065 1700 1622 14601505 |||3191 OH 3257
C-H Aliphatic
2927
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Table (4.2): Physical Properties of compound@R; T Rg)

)Comp. |||Molecular m. W t Color M .p. éc|||Yield Recry.
1 Solvent
symbol || /Formula (g. mol) %
R1 Ci5H9N3OS 279.32 Light orangg|(182184|||93 Ethanol
R2 C17H10CIN3O,S |[/355.80 Light brown ||{200-203|||90 Benzene
Rs C24H14N4O2S; 486.58 Brown 25025198 Ethanol
R4 Ci5H10N2O5 266.26 Light yellow|||280-281|||88 Ethanol
Rs C18H12M60OS 336.37 Orange 288289|||75 Ethanot
black water
Rs Co3H1sN703S 469.48 Yellow <296 70 Ethanoli
water
R~ Co3H16N602S 440.48 Brown 250-251|||66 Ethanot
water
Rs Co3H15CINgOS  [1458.92 Light brown |||282-284|||60 Ethanot
water
Rg Co4H1gNeO3S 470.51 Light brown |||<290 78 Ethanot
water

4. 11 Biological activity

The disk diffusion method was used to test the antibacterial activity of most
of the targetd compounds against one graragative bacteriéE. coli) and

one grarpositive bacterigdS. aureus)DMSO was used to dissolve the test
substances. As a comparative benchmark, two conventional antibiotics
(STREPTOMTCIN) were utilized. The compounds' zones of inhibition
were measured in Figures (4. 29), (4.36)m). Table (4. 3) lists the
antibacterial activity data of the produced compounds. The test chemicals'
antibacterial properties are briefly displayed here.

The result indicated that the activity agaiSstaureusacteria was high for

(R1-Rs), low for compund (R) adrj@gﬁggactivity has appearefbr (R,;), The
4_‘5‘5\_‘\
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resu it is also confirmedthe activity against (E. co)i bacteria of the
compounds (R,R; ,Rs; ,Re) , whereaghe compounds (R,Rs ,R; ,Rs ,Ry)

showed no activity against this type of bacteria.

Table( 4. 3) : The inhibition zones of the compound@Ri-Ry)

\

|

16
R 13 ||[ 2]|[ 12 R 20 |[[ 20| 29 17
Rs 25 ||[ 23 || 24 22 ||[ 227 ||[ 21 ||[ 23 21
R4 - - - - - - - -
Rs : : : i 13 ||[12]|[ 12 11
Re 21 ||[ 18 ]|[ 16 14 ||[ 19 ||[ 16 ||[ 15 14
R, i i i - 20 ||[ 20 ||[ 19 17
Re - - - - 21 ||[ 20 ||[ 19 19
Ro - - - - 17 ||[ 15 ]|[ 15 14
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Fig (4. 29): The compounds' zones of inhibition were measured .
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Fig (4. 30): The compounds' zones of inhibition were measured
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Conclusion

The present study concluded the following:

1. Synthesis of nine derivatives£Ry) from the reaction of isatin with
different primary aminethen preparation of Schiff bases that ideedifoy
melting point, FFIR, '"HNMR and**C-NMR spectroscopy techniques.

2. Some of the prepared compounds were examined for their antibacterial
activities toward two strains of bacte(i. coli) and(S. Aureus).The
result indicated that the activity agaiiSt aureuy bacteria was high for
(R:-Rs), low forthecompound (B and no apparent activity for {Ralso
the data proved the activity againgt €oli) bacteria for compounds {fR;
,R3,Re), whereaghe compounds (BRs,R7,Rs,Rg) showed no activity

against this type of bacteria.
Suggestions for future work:

1. Synthesis of a new series of Schiff lzasentaining 1,2 4triazole 3-
thiole derivatives from the reaction of the compound$ \W&h other

different aldehydes.

2. Synthesi®f a series of new complexes for synthesized compounds with

different transition metal ions and evaluate their biological activities.

3. Study ofbiological activity of the derivativesgainst other typed o

bacteria and fungi.

4. Investigateof some industrial ggications of these derivatives and their

complexes.
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