Abstract

Abstract:

In this study, some of five membered and fusedrbeyelic derivatives containing
1,2,4- Triazole, 1,3,4- Thiadiazole and triazolo,4fB] thiadiazine were

synthesized by several cyclization steps.

2, 5-dimercapto-1, 3, 4-thiadiazole [Al] was obgairby the reaction of hydrazine
hydrate with  carbon disulfide. Compound [Al] wascted with Ethyl chloro
acetate in presence of alkali ethanol to give 2isb{thioethylacetate 2, 2',
diyl)1,3,4 thiadiazole [A2]. 2, 5-bis (thioacetianazide-2-yl) - 1, 3, 4 -thiadiazole
[A3] was obtained from the reaction of compouA@][with hydrazine hydrate.
bis-potassium dithiocarbazind#4] was obtained by reacting of compound [A3]
with CS in alkali ethanol. 2,5-bis(4-amino-3-thiol-5-thiomeliy2,4 triazole-
5,5'yl)- 1,3,4-thiadizolfA5] was obtained by the cyclization reaction ofrgmound
[A4] with hydrazine hydrate. The last step in teisidy involved preparation of
2,5-bis((6-(4-bromophenyl)-7H-[1,2,4]triazolo[3,4fh 3,4]thiadiazin-3-yI-
thiomethyl) -1,3,4-thiadiazolpA6] by the cyclization reaction of compound [A5]

with p-Bromo phenacylbromide.
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Compounds 5, 5-methylene bis-(4-amino-4H-1,2 dztrle-3-thiol) [B3], bis (6-

(4-bromophenyl)-7H-[1,2,4]triazolo[3,4 b][1,3,4]ddiazin-3-yl)methane [B4],
4[amino]-5-phenyl-4H-1, 2, 4-triazole-3-thiol [Cahd 6- ( 4-bromophenyl ) - 3-
phenyl - 7H - [1,2,4] triazolo[3,4-b] [1,3,4] thiedine [C4] were synthesized by
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the same chemical reactions as these were uskd symhthesis of compounds [A5]
and [A6] using Ethyl Maolnate and Methyl Benzoasestarting materials instead
of compound [A2].
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The biological activity of compounds [A5], [A6], @, [B4], [C3] and [C4] were
studied against four types of bacteria, (two ofnihevere gram negative
(Escherichia Coli and Klepsiala pneomonia), the others were gram positive
(Staphylococcus Aureus and Enterococcus Faecalis). The fungus Candida

Albicans was used in the antifungal study.

The results showed that most of these compounds ddéngh biological activity as
antibacterial and antifungal agent against thegeestyof microorganisms in
comparison with the standard antibiotics and angal (Ceftriaxone, Amoxicillin

and Fluconazole) as references.
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1. Introduction
1.1 Triazoles:

Triazoles are five membered heterocyclic compoutmstaining three
nitrogen and two carbon atorfl§ There are two triazoles, and each has
one pyrrole-like nitrogen and two pyridine-like noiggens. Both triazoles
have the possibility of tautomerism (in 1, 2, &ole the tautomers are

iIdentical) and both give rise to a single anion.

L I /N@N«—»/ﬁ\N
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1,2,3-triazole delocalized anion

T
=z

=0 V-0

1,2,4-triazole delocalized anion

The 1,2,4-triazole is more important because thes basis of the best
modern agricultural fungicides as well as drugs fforgal diseases in
humans. The extra nitrogen atom makes it more ikedine and so

more weakly basic, but it increases its aciditytlsat the anion is now
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easy to maké&. Many triazole compounds possess good fungiciddl
plant growth regulating activit.

The 1, 2, 4-triazole is an ubiquitous feature ohynpharmaceutical and
agrochemical products. The substituted 1, 2, 4adf@a nucleus is
particularly common, and can be found in marketedgsl such as

fluconozole, terconazole, and rizatriptan alperazd?.

As drugs, triazole compounds are highly efficidoty poisonous and
inward —absorbent. The studies on triazole derestiare mainly
concentrated on compounds with the triazole astiheactive group, the
reports of triazole compounds that contain botaztsie group and other

active group in the single molecule has rarely Heand®.

An important and versatile class of well-establdlgologically active
compounds are those containing the moiety X NX©, S), which can

exist in two tautomeric form®.
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1.1.1 Synthesisof 1,2,4-triazoles:

Several methods have been used to synthesizetfigzdles that explore
the possibility of obtaining biologically usefulompounds that contain
the ring system, it was interesting for many sestateverywhere to

synthesize numerous derivatives of these compounds.

Sharba et al”, prepared 1, 2, 4-triazole derivative [2] by cyation of
compound [1] with dil. NaOH, the Compound [2] wabtained by
acidification with dil. HCI.

Cl S\\ Cl
NH>NHCNH
N\ cocl i o \ CONHNH(ll,NHg
S S
[1]
Cl N
1- NaOH (4%) WA
2-HCIdil. S
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Mali R.K et al. ®, prepared the 3, 5-disubstuted triazole derieafi]

by Reaction of 3- (3-pyridyl) -1, 2, 4-triazolethiol [4] with
appropriately N-substitute@-chloroacetanilides in aqueous potassium
hydroxide yielded corresponding 5-(N-substituted
carboxamidomethylthio)-3-(3'-pyridyl) -1, 2, 4azoles [5].

S
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Soni B. et al®, prepared 1, 2, 4- trizole derivative [9] from Ligation of

acid hydrazide salt with hydrazine hydrate to abthie required triazole

[9].
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Sudhir N. et al.®?, prepared 1, 2, 4-triazoles derivative [13]pgating
morpholine hydrazide with alcoholic potassiunydioxide, carbon

disulfide and hydrazine hydrate.

S
COOR \ -+
/ \ CONHNH, CONHNHCSK
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Chen M. et al.®® prepared(4-amino-5-(trifluoromethyl)-4H-1,2,4-
triazole-3-thiol) [14] by reaction of trifluoroatc acid (TFA) with

thiocarbohydrazide in refluxing water for Bsh
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Zoumpoulakis P. et af*?, prepared 1, 2, 4-triazole derivative [15] by
cyclization of compound [14] with NaOH % and aadielf with HCI 10%.

H3COj©(\CONHNH2 HSCO@E\CONHNHCONHR
RN=C=X
—_—
so 1- NaOH 5%
HsCO N2 X=0, S HsCO $0O2 —
H C ~CH /N\ - K
. 3 He 2- HCL 10%
[15]
N—NH
HCO [ /\’ix X=058
AN
H,CO 202 R R=-CHj, -C,H;
e CHg [16]

Takashi S., et af'®, prepared 7-(3-Biphenyl -5-ethyl-4H-1, 2, 4-trizo
4-yl)-1H-indole [18] by reaction of compound [1With aromatic amine

under acidic conditions.

NS —Et
N\ﬁ/

0]

CONHNH, N
() O N
O EtCOCI, E;N, DMF O O
] | §

POCIs, 100 C >
p-TSOH.H,0, 160-200 C. O
[17]

P-TSOH. H,O= P-Toluenesulphonic acid
monohydrate
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1.2. Thiadiazole

Thiadiazole is a 5-membered ring system contaitving nitrogen and
one sulphur atom. They occur in nature in foumeac forms which
were 1,2,3-thiadiazole, 1,2,4-thiadiazole, 1,2jadlazole and 1,3,4-
thiadiazole. Thiadizoles have occupied an importplace in drug
industry. 1,3,4-thiadiazole have wide application many fields the
earliest uses were in the pharmaceuticals areantibaeterial with
known sulphonamides drud¥’, some of the later used as antitumor
(15.09) gnti-inflammatory™”, antimicrobial *®*®% antihypertensivé™®
antidepressant” and anti-diabetic® agents. These activities are
probably due to —N=C-S- moiety. Furthermore, greamber of
variously substituted 1, 3, 4-thiadiazoles havenlmethesized and tested

for their different activitie€.

gW

1.2.1 Synthesisof 1, 3, 4- thiadiazole

Since thiadiazoles have a variety of potentialdgical activities and
utilities as technologically useful materials, amoer of methods for the
preparation have been developed. A useful preparatiethod for 2-

amino-5-mercapto-1,3,4-thiadiazole was developeGidya “*’
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S
KOH T
H,NNH—C—NH, + ¢S, ——— KS—C—NHNH—C—NH;

[19]

l130-140 C

N—N

HS/< )\NHZ /< )\NHz

[20]

Salimon et al.?®, synthesized 1, 3, 4-Thiadiazole derivative [22] by
cyclization of 2, 5-Dithioacetic acid-1,3,4-thiadde [21] by
phosphorus oxy chloride and thiosemicarbazide tm@iokthe required

compound.

N—N

py. / \ Chloroacetic acid
2CSz + N2H4.H20 _— >
HS S SH
/Z_ &\ o
HOOCH,C—S S S—CH,COOH Thiosemicarbazide

[21]

AL,
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Muthukumar A. et al'®®, prepared 2-[phenyl] amino-5-substituted-1,3,4-
thiadiazoles [24] by cyclization of substituted asemicarbazides [23]

with sulfuric acid .
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Singh T. et al®, Synthesized 1, 3, 4-thiadiazole derivative [B§]

cyclization of N-Benztrizole acetyl thiosemicarldezi25] with SO, .
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1.2.2 Synthesis of thiadiazine

Badr S. et al.?® prepared [1,3,4] thiadi

cyclization of

azine

Introduction

derivative [27] by

4-amino-5-(5-nitrofuran-2-yl)-4H2,4-triazole-3-thio

with 4-substituted phenacyl bromides as shown below

Br

NH,

R=Br ,H,Cl

[27]

N
O,N \
N

Q—['}\SH -+ §/®,R
VS |

EtOH

reflux

R

Bakavolia et al®®. prepared [1,3,4] thiadiazine

cyclization of compound [28] with NaNH

derivative [29] by

RsN— = CN—

A
CH
RaN NS« _N RaN N8~ N 3
B F N NaNH, T | |
N s N g~ w—— N s NH;
N \'( reflux Br
CHy 7 CHa CH
[28] [29]
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Rao et af*”. prepared1,3,4]thiadiazine derivative [31] by cyclizatiori o

compound [30] with hydrazine hydrate.

H 0.0 i
sy, O 2 oo Ny "\ AcOHACONS A0 0 e S
it N LS | I
H I ws” © ° RN e
B 0
| Mo Isolated
NH:NH,. H,0
[30]
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34l e

1.3 Biological activity

1.3.1 Antimicrobials:

Antimicrobial chemotherapeutic agents are chenagaints that are used
to treat diseases. Chemo therapeutic agents degbathogenic
microorganisms or inhibit their growth at concetitma low enough to

avoid undesirable damage to the H&%t

Most of these agents are antibiotics their deneati that can Kkill
susceptible microorganisms or inhibit their growithe modern era of
chemotherapy began with the work of the German siglgn Paul
Ehrlich (1854-1915) who began experimenting with dyEbrlich’'s
successes in the chemotherapy of sleeping sickia@ss syphilis
established his concept of the selective toxiciyg ded to testing of

hundreds of compounds of their therapeutic pakent

German chemical industry in 1927 began a longrteearch for the
chemotherapeutic agents under the directio®@hard Domagk who



Chapter One Introduction

discovered that prontosil red [ | ] A new dye ¢dising leather, was
nontoxic for animals and completely protected magainst pathogenic
bacteriastreptococci and staphylococci. In 1929 the Scottish physician
Alexander Fleming found that broth from a pencillium culture contdn
penicillin and that the antibiotic could destroynamber of pathogenic
bacteria. The discovery of penicillin stimulatdee search for other

antibiotics®®.

This was led to broad screening programs that weteip to find agents
which would be effective in the treatment of infens that had been
resistant to chemotherapeutic agent, as well asagde safer and more
rapid therapy for infections. As a result largentners of antibiotics were
discovered such as Incomycf?, Gentamycin®® and the researches

were continued in order to discover new antibiotics

H,N N=—N SO,NH,

NH, d

2".,4"-diamino azobenzen-4-sulfonamide (prontosil red)
1.3.2. Mechanism of resistance to antimicrobial agent

Sooner or later bacteria develop resistance taallt any antibiotic
agents. Resistance has many consequences andeajswes the use of
more toxic or more expensive alternative dffgsResistance thus
effects the antibiotic options available to everggbitioner and is no
less a problem in the developing woffd. Despite the versatility of
antimicrobial agents and the evaluation of new piexteria have a

limited number of mechanisms of antimicrobial remige; including:
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The production of detoxifying enzyme liRdactamase which destroy
B-lactam antibiotics, or production of chloramphehic acetyl-

transferase in gram- negative chloramphenicostasi bacterfa>.

In some cases the alteration in the target fordihug; which includes
both reduction of receptor affinity and the suiogiton of an alternative
pathway*”. For example, resistance for some penicilins and
cephalosporins May be a function of the loss oeralition of the

pencillin binding proteins (PBPs) of bacterialasiome®.

Also decreased antibiotic uptake; which oscuhrough either
diminished permeability or an active afflux systé) in pseudomonas
astreruginosa, 50 to 85% of resistant strains produce chlofanpcol
acetyl transferase CAT®. In the remainder resistance is caused by
decreased outer member permeabifify®” reported that the active
efflux of tetracycline is mediated by new membrdrensport system
pseudomonas astreruginosa can also become resistant specifically to
imipenem  through the loss of an outer membmo&ein (porin) that
provides a channel for the entry of imipen&f At last the over
expression, that chromosomd-lactamase of E.Coli is made in low
amounts that is does not contribute appreciablypttactam resistance
However, clinical strains have been isolated thakenlarge amount of
B-lactamase because the promoter for it's gene des hltered to allow

more efficient expressidi’.



Chapter One Introduction

1.3.3-Biological activity of 1, 2, 4-triazole and 1, 3, 4-thiadiazole

In the past decades, the problem of multi drugstast micro-organisms
has reached on alarming level around the world,thadynthesis of new
anti-infective compounds has become an urgent faedtie treatment of
microbial infections. The 1, 2, 4-triazole nuclewss been incorporated
into a wide variety of therapeutically importanteags, which mainly

displaying antimicrobial activitie§***,

Organic compounds incorporating heterocyclic ygtems continue to
attract considerable interest due to their widegearof biological
activities. Among different five-membered heterdoysystems 1, 2, 4-
triazoles and 1, 3, 4-thiadiazoles and their déixiea have gained
Importance as they constitute the structural festwof many bioactive
compounds. It is known that triazole rings areudeld in the structure of
various drugs®®*9. From these classes of heterocyclic compounds, the
synthesis of new derivatives of 1,2 4-triazole-Biles has been
attracting considerable attention because of varlmalogical properties
such as: antibacterid?®®, antifungal ®***  anti-tubercular®>°,
antiviral ©>°?) antioxidant®"*® antitumoral®®®", anti-inflammatory®*
%) anticonvulsant®*®” etc. Table (1-1) Summarizes structures and
biological activity of some 1, 2, 4-triazole and 3, 4-thiadiazole

compounds.
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Table (14) biological activity of some 2, 4-triazoleand 1 3, 4-

thiadiazole compoun

Introduction

No. Compound nan structure Biological
activity
4-aryl-5-[(2-methyl-1Hbenzimidazc-1- P LN Antibacterial
1 yl)methyl]-4H-1,2,4-triazole3-thiols L [ Sy, and
~F N SN :
\ If i\ antifungal
—L
H'.‘\i/ "sH
L
2-[(3-Mercapto-5-phenyl-4H.,2,4-triazol- Antibacterial
2 4-yl)iminometh-yl]phenol x:‘ "':’:ﬁ and
i |
» --""-'_;\: I'!I‘- -
Fh o TSsH antifungal
HO____
:‘:‘-\. .II__-"I 1"-._\.
S~ )
3 | 3-[(1H-Indol-3-y)methyl]-6aryl-7H- NN
1,2,4-triazolo[3,4-b]-1,3,4hiadiazine T N AN . .
[3:4-0] ” f » NT s Antibacterial
., __.-'.-":. T— ‘I\'H J
<N h and
[;::f’ ~ ” antifungal
|
2-(4,5-disubstituted -4,8thydrc-3H-1,2,4-
4 triazol-3-yl) pyrazine Antibacterial

and
antifungal
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2-(5- pentadecyl-1,3,4-thiadiazole-2- P Antibacterial
5 |y lisoindoline-1,3-dione SYR and
\N/L antifungal
(0]
6 | 4-Amino-5-(4- N’N\ Antifungal
(trifluoromethyl)phenyl)-4H-1,2,4- F304©_4N)\SH
triazole-3-thiol HZ,{
2,5-Di[5-amino-1,3,4-thiadiazol-2-
7 | thiomethyl]-1,3,4-thiadiazole N-N 5\H\\l l)l/f\{ Antibacterial
H2N/<3%3/<S)\S/_£Sk NH, | activity
3-aryl-6-arylamino-1,2,4-
8 | triazolo[3,4-b]1,3,4-thiadiazoles 7/N>\
ﬂN\ B R2 | Antibacterial
R Nw activity
2-amino5-(3,4,5trimethoxyphenyh OCHs
9 | 1,3,4thiadiazole HoN 7/N\ OCHj, Antibacterial
S oCH and
antifungal
N-(3-aryl-5-mercapto-4H-1,2,4- /z_'&\ Antimicrobial
10 | triazol-4-yl)isonicotinamide Ar N SH and anti-
|- Jz\ inflammatory
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1.3.4. Mechanism of action of antifungal agent

There are three general mechanisms of action éamtifungal agents:
1-Cell membrane disruption

2-Inhibition of cell division

3-Inhibition of cell wall formation

1.3.4.1 Cdl membrane disruption

Antifungal agents that disrupt the cell membrane sdoby targeting
Ergosterol, either by binding to the sterol, fanmpores and causing the
membrane to become leaky (as with polyene antélsgor inhibiting
Ergosterol biosynthesis (as seen with azole argdlagents). Ergosterol
Is similar to mammalian cholesterol, thus agentsling Ergosterol may
have a cytotoxic effect in the host tissue. Ergadthas two conjugated

double bonds that are lacking in mammalian sterols
1.3.4.1.1 Azoleand Triazole antifungal agents

Azole antimycotics were first developed ire th9608". Azoles are
classified by the number of nitrogen atonogated in the azole,
nitrogen heterocyclic ring: the imidazoles @&atwo nitrogens, and
include ketoconazole, miconazole, and clotrimgztile triazoles have
three nitrogens and include fluconaz8fé The structure of fluconazole
Is shown in Figure (1.1). Fluconazole is prescrib@mdcertain systemic
fungal infections, and is administered per ofdllyAs of 1999,

fluconazole had been used to treat ovenrlléon patients.
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[/

J

Figure (1.1) Molecular structofdluconazole.

1.3.4.1.1.1 Mechanism of action of triazole

The antifungal triazoles (fluconazole , itraconazoloriconazole ) are
synthetic compounds that have one or more azolgs riwith three
nitrogen atoms in a five membered ring. They actiribybition of the
cytochrome P450- dependent conversion of lanosterolergosterof’®.
Triazoles act as cytochrome P450cddemethylase inhibitors. This
enzyme is involved in the conversion of lanostéocdrgosterol which is
helpful in the cell membrane synthesis. In this nagesm the basic
nitrogen of the azole ring is tightly bound to tieme iron of the fungal
cytochrome P450 preventing substrate and oxygedirign Inhibition of
the 14-demethylase results in accumulation of sterols aadses
permeability change and malfunction of membranetegms. The
ergosterol biosynthesis inhibitor pathway is shawrfigures (1.2) and

(1.3)),
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7 = Z 7
squalene
/ ©
squalene 2,3-epoxide
H —
J HO H
lanosterol
AN
HO HO
4,14-dimethylzymosterol 24-methylenedihydrolanosterol
)]( FLC, ITC, VCZ FLC, ITC, VCZ )](
\
HO HO
zymosterol 14-methylfecosterol

-

ergosterol

(FLC) Fluconazole, (ITC) Itraconazc (VCZ) Voriconazole

Figure (1.2Ergosterol biosynthesis inhibitor pathw
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Cell Membrane
Cell Wall

Ergosterol Biosynthesis
Ergosterol

14 o demethy!ase

Figure (1.3 Ergosterol biosynthesis inhibitor pathw

1.4 Pathogenic bacteria

The pathogenesis of bacterial infection includesiaition of the
infectious process and the mechanisms that ledeévelopment of sigr
and symptoms of disea Characteristics of bacteria that are pathot
includetransmissibilit, adherencé¢o host cell invasion of host cells a
tissues. Toxigenicityand ability to evade the hastimmune systen
Many infections caused by bacteria that are comynoahsidered to b
pathogens are in apparent or asymptomatic. Ce occurs if the bacter
or immunologic reactions to theiresence cause sufficient harn the

person®.
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V.4.1 Staphylococci

They are gram positive spherical cell. Ulsuarranged in grape like
irregular clusters. They grow readily on many typésmedia and are
active metabolically, fermenting carbohydrates anoducing pigments
that vary from white to deep yellow. Some are meailoé normal flora
of skin and mucous membranes of humans, a variétpyogenic
infections. And even fatal septicemia. The pathagstaphylococci often
hemolyse blood. Coagulate plasma and produce atyani extra cellular
enzymes and toxins. The most common type of foaslopang is caused
by a heat-stablestaphylococci rapidly develop resistance to many
antimicrobial agents and present difficult therdmeproblems.

S aureus is a major pathogen for human. Almost every pensdh
have some type d& aureus infection during a poisoning or minor skin
infection to serve life-threating infectionS. aureus infection can also
result from direct contamination and a wound like tpost-operative

staphylococcodf?.
1.4.2 Escherichia coli

They are gram negative cells, part of redrflora and incidentally
caused disease, while others, sabnonellae andshigellae, are regularly
pathogenic for human<. coli cause diarrhea are extremely common
world-wide. TheseE. coli are classified by characteristics of their
virulence properties and each group caused disdgsedifferent
mechanism. Enteropathogertic coli (EPCEH is an important cause of
diarrhea in infants especially in developing cowstrEPCE adhere to the

mucosal cell small bowé&®.
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1.4.3 Klebsiella pneumonia

K. pneumonia is a Gram-negative, non-motile, encapsulated,oszct
fermenting, facultative anaerobic, rod shaped kbacte found in the
normal flora of the mouth, skin, and intestiné8. K. pneumonia

contains a capsule around its cell. Known as Kgantj it is to protect the
bacteria from phagocytosf&.

K. pneumonia is commonly found in the gastrointestinal tractl &rands
of hospital personnef®®. The reason for its pathogenicity is the thick
capsule layer surrounding the bacterium. It is a680thick of fine fibers
that protrudes out from the outer membrane at righgles® ©°)
Another site on the human body that this bacteaia lse found is the
nasopharynx. Its habitat is not limited to humauasib ubiquitous to the
ecological environment. This includes surface watewage, and sdff®.
K. pneumonia is an important cause of human infections. Indest or
diseases are usually nosocomial or hospital-aaduite 1998, K.
pneumonia and K. oxytoca accounted for 8% of nosocomial bacterial
infections in the United States and in Europe. &8ss include urinary
tract infections, pneumonia, septicemias, and 8sfue infections®”
K.pneumoniae can cause the disease Klebsiella pneumonia. Taegec
destructive changes to human lungs inflammation leemdorrhage with
cell death (necrosis) that sometimes produces Gk, ttloody, mucoid
sputum (currant jelly sputum). The diseases cabgd€l pneumonia can
result in death for patients who are immune deiicfé’. CPS and LPS O
side chain are two of the most important virulerfeetors of K.
pneumonia€®®. They serve to protect the bacterium from phagusigt
by the host. Treatment is done by antibiotics sashclinafloxaciff®.
But, there are an increasing amount of antibicggigtance strains.

Ciprofloxacin is an antibiotic that is becomingdesfective®.

Yy
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1.4.4 Enter ococcus faecalis

Enterococcus faecalis is a Gram-positive, commensal bacterium
inhabiting the gastrointestinal tracts of humand ather mammal&
Like other species in the genHsterococcus, E. faecalis can cause life-
threatening infections in humans, especially in thesocomial
(hospital)environment, where the naturally high elsv of antibiotic
resistance found irE. faecalis contribute to its pathogenicit{".

E. faecalis has been frequently found in root canal-treategthtan
prevalence values ranging from 30% to 90% of tlees&”. Root canal-
treated teeth are about nine times more likelyaddbr E. faecalis than
cases of primary infection€?. E. faecalis can cause endocarditis and
bacteremia, urinary tract infections (UTI), menimgyi and other

infections in human$®,

1.5 Pathogenic Fungi:

Fungi cause direct harm to human and animals bynseé toxins or
inducing allergic reactions, or by progressive atfen (mycoses). About
one — fifth of the world's population, suffer orvieasuffered from
mycoses. In human, most infection involves the ,skiair and nails
(Superficial mycoses). These mycoses are unpleasantan be difficult
to cure, but will not normally be lethal. Infeat®inside the body (deep
— seated mycoses) are much more dangerous. They hwegme
generalized and be fatal unless treated. The agdémsost superficial
mycoses are a group known as dermatophyton, belgngi genera.
Microsporium, Epidermophyton and trichophyton. The various different
dermatophytes usually cause virtually identicaliodesif the infection

involve the same part of the bod}’. Dermatophytoses refers to

Yy
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infections of the skin, nail or hair that are calidey classified as

dermatophytes.

Normally, it is not considered that dermatophytingi can systemic
disease, in fact, with only one minor exceptionn@of these fungi can
grow at 37€. The dermatophytic fungi include numerous specits
fungi which contained in three major genera. Thesganisms occur
world-wide, mainly in soil and on certain animalithin a given locale

one never sees all of these organisms causingseisea

Dermatophytoses are some of the most common dseakanan.

Although incidences of infection vary greatly, aa$t 10 — 20% of the
world's population may be infected with these orgias. An outstanding
feature of these organism is that they are alltkephilic which means

that love keratif®>.
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1.5.1 Candida albicans:

Candida albicans is ubiquitous, dimorphous yeast; it has been known
for many centuries and has the potential to causeah diseases under
specific circumstances and condition. The actuabrtamy of Candida
albicans and related species has only been corfimit@in the twentieth
century. The oral carriage rate for the organisrigh, with nearly one
half of the healthy population harboring the orgami Numerous
predisposing factors for oral condidiasis have besognized including
metabolic, dietary, mechanical and iatrogenic factd/ultiple clinical
forms of the disease including acute, chronic amducocutaneous
presentation. Although rarely fatal in the absemdeother serious
underlying disease, oral candidiasis may seneeeful clinical marker

for the presence of significant predisposing caouit®.

Candida albicans is a component of the normal skin flora and als® t
chief cause of the mucocutaneous fungal diseabarmans®”. Candida
can also infect fingernail, producing onychomycaasisl paronychia and
is more common with advanced HIV dise&& Candida albicansis the
yeast pathogen most frequently isolated from ptgiemth fungemia:
Oropharyngeal candidiasis is the most common oppmstic infection

immunodeficiency virus infected patierit3.
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1.6 Aim of thework

1-Synthesis of heterocyclic derivatives containihg,4-triazole, 1,3,4-
thiadiazole and triazolo [3,4-b] thiadiazine (A56,AB4, B5, C4 and C5)
derived from 2, 5-Dimercaptothiadiazole, Ethyl Madte and Methyl

Benzoate having the following structural formula:

/[\[N>\ 7\ /N\N
s |
s” N uics SCI—{< NT g
N N
O~
Hs/k'l“ S% )‘ S/_<N/LSH Br Br
Nk, s "
[AS] [A6]

A u
Hs/L T>70 {TA\SH
NH NH |

2 2

[B3] [B4]

oo d

NH;

[C3] [C4]

2- Evaluation the antibacterial and antifungahatiéis of the synthesized

compounds.
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2. Experimental

2.1 Instruments

0 Melting points were determined on electro thernagditary apparatus
and were uncorrecte@allenkamp, England.

o Infrared spectra were recorded on FT.IR-8300 Foutiansforms
infrared spectrophotometer Shimadas potassium bromide disc in
the (400-4000) cih spectral range. (AINahrain University &

AlMustansirya University).

o 'H NMR spectra were obtained with Bruker spectrophmter model
ultra shield at 300 MHz in DMSO- d6 solution withet TMS as
internal standard. (AL-Albait University/ Amman/rdan).

Note: for all'H NMR spectra, the peaks at 2.5 and 3.33 are for th
solvent (DMSO-d6) and dissolved water in (DMSO-t&pectively.
0 Microorganisms were incubated amive 2011, Incubator/ Baghdad

University/ Biology Department.

Yv
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2.2 Materials

All  chemicals employed were of analyticalgeat grade and were
used without further purification.

Table (2-1) shows all the utilized chemicals in &xperimental course of

the thesis.
Table (2-1) Chemicals and tme@mufacturers
Number| Materials Company
1 Abs. ethanol Scharlau
2 Amoxicillin Bilim pharmaceuticals
3 Anhydrous sodium acetate Fluka
4 Carbon-di-sulfide Scharlau
5 Ceftriaxone Bilim pharmaceuticals
6 Chloro ethyl acetate Fluka
7 Conc. HCI Thomas BAKER
8 Di-Ethyl malonate Fluka
9 Dimethyl Formamide BDH
10 Dimethyl sulfoxide Fluka
11 Ethyl Ether BDH
12 Fluconazole Bilim pharmaceuticals
13 Hydrazine hydrate 80% Thomas BAKER
14 Lead acetate Fluka
15 Methyl benzoate Fluka
16 p-bromophenacyl bromide Fluka
17 Potassium hydroxide Fluka
18 Pyridine Fluka

YA
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2.3.1 Preparation of 2, 5-dimercapto-1, 3, 4-thiadizole: [Al]
S
HS—({ ;) —SH
N—N

A mixture of (80%) hydrazine hydrate (0.1 mol, 4) and carbon
disulfide (0.2 mol, 20mL) in (30 mL) dry pyridineas refluxed for (5
hrs.) and the resulting solid was separated owaidoyng (25 mL) of water
and (5 mL) of Conc. hydrochloric acid. The mixtuvas then filtered and

the solid was recrystallized from ethanol.

yield 77.6 %, Color : yellow, m.p: (162-164) °@ported ¢ -166°C
(100), (22)

2.3.2 Synthesis of 2, 5-bis (thio ethylacetate 2,', 2diyl)1,3,4
thiadiazole™®?. [A2]

EtOOCH,CS—( S)—SCHZCOOEt
N-N
To a solution of 2,5-dimercapto-1,3,4-thiadiaz@lel mol, 15 g) in 50
mL of absolute ethanol, (0.2 mol, 12g) of potassihydroxide was
added. The solution was stirred for 30 minutes, taed (0.2mol, 25mL)
ethyl chloroacetate was added drop wise to thetisal The reaction
mixture was refluxed for 4-hrs; cooled to room temperature and poured
into 100 mL of ice water. The precipitated solWas filtered off, washed

with water and crystallized from ethanol.

m.p: (47-48) C° yield 79%., color : white

yAa
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2.3.3 Synthesis of 2, 5-bis (thio acetiohydrazidey®) - 1, 3, 4 -
thiadiazole [A3]

H,NHNOCH,CS—( S)—SCHZCONHNH2
N—-N
A Suspention (0.02 mol, 6.4 g) of compound [A2]thwi 20 mL of
absolute ethanol was stirred for 15 min at 40 @I uhe ester was
dissolved after that (0.04 mol, 2.2mL 2 g) hydnazhydrate (80 %)
was added and stirred for 30 min . Cooling the temiy filtered and
washed with ethanol. m.p = (140-142) C°, yield@4, color: white

2.3.4 Synthesis of bis-potassium dithiocarbazite !%?. [A4]

S N—N S
| R [
KSCHNHNOCH,CS SCH,CONHNHCSK

S

(0.03 mol, 1.68 g) of Potassium hydroxide wasadied in (25 mL)
absolute ethanol. The solution was cooled in iceth band
(0.01 mol, 2.949) of the compound [A3] was addethwsitirring. To this
mixture (0.05 mol, 5 mL) carbon disulfide was addedmall portions
with constant stirring. The reaction mixture wagatgd continuously for
18 h at room temperature. Cold ethanol (20 mL) dryddi-ethyl ether
(20mL) was added to the solution and then evaporaithe potassium
salt thus obtained was used in the next step withfurther

purification.Yield 73 %., color: yellow.
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2.3.5 Synthesis of 2,5-bis(4-amino-3-thiol-5-thieethyl-1,2,4
triazole-5,5'yl)- 1,3,4-thiadizole"®?. [A5]

*haxﬁx

A suspension of (3 mmol, 1.56g) compound [A4] inni L) water and
hydrazine hydrate (80%, 9 mmol, 0.45mL) was reftixfor 18— 20 hrs.
The color of the reaction mixture changed into gredth the evolution
of hydrogen sulfide. The reaction mixture was cdol®® room

temperature and diluted with (5mL) cold water. QGmnddication with

HCI the required triazole was precipitated out, ehhwas recrystallized
from DMF—water mixture. m.p = (198-200},CYield= 52%, color: white

2.3.6 Synthesis of 2,5-bis((6-(4-bromophenyl)-7H-]2,4]triazolo[3,4-
b][1,3,4]thiadiazin-3-yl)thiomethyl)-1,3,4-thiadiazle ‘%2, [A6]

H,
N- /\ c_ NN
/NY\SS /\<NJ\

]

é ;N AN

A suspension of (0.5 mmol, 0.4 g) compound [AS] &b.5mmol, 0.4Q)
p-bromophenacyl bromide in (10 mL) absolute etharwas heated
under reflux for 3 hrs., then (1.5mmol, 0.15 g) asthydrous sodium
acetate was added. The reaction mixture was hdatedn additional
lhr., then cooled and poured onto ice-cold watbe 3olid product was
crystallized from ethanol. m.p = (192-194) @eld =71%, color: yellow.

)
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2.3.7 Synthesis of Malonohydrazid&%¥. [B1]

H
H,NHNOC——C ——CONHNH,

Ethyl malonate (0.12 mol, 19 mL) in 25 mL of etbhabsolute is taken
in a round bottom flask. To that (80 %) (0.24 mb#mL) hydrazine
hydrate was added and refluxed for 4 hrs. The totdime of the
solution is reduced to half and it was cooled. $bkd was recrystallised
from ethanol. M.p. (133-135) °C, yield 76.5 %, aolhite

2.3.8 Synthesis of bis-potassium dithiocarbazinaté?. [B2]

S S

H2 | +
}$_ §CHNHN—C —NHNHC_S K

the compound [B2] was synthesized according tgotioeedure that was
described in 2.3.4 using compound [B1] insteadomfjgound [A3].

yield 74%., color: yellow

vy
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2.3.9 Synthesis of 5, 5'-methylene bis-(4-amino-4H2,4-triazole-3-
thiol) *°¥. (B3)

The compound [B3] was synthesized according tgtbeedure that was
described in 2.3.5 using compound [B2] insteadomfjgound [A4].

m.p: (190-193) °C yield 52%, color: white

2.3.10 Synthesis of bis (6-(4-bromophenyl)-7H-R,4]triazolo[3,4
b][1,3,4]thiadiazin-3-yl)methand'®?. (B4)

-0,

the compound [B4] was synthesized according tgotieeedure that was

Z\Z

described in 2.3.6 using compound [B3] insteadomfjgound [A5].

m.p (158-160) C° yield 69%, color : yellow

ARl
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2.3.11 preparation of benzo hydrazide [C1{*?

)

/

C
\NHNH2

The compound [C1] was synthesized according tgptbeedure that was

described in 2.3.7 using Methyl benzoate insteagttofl malonate.

m.p (111-113) °C., Reported (112-114) C¥ield 71 %, color: white

2.3.12 preparation of potassium dithiocarbazinatg[C2]“%?
/oo
‘|

NHNHC —S K

The compound [C2] was synthesized according tgtbheedure that was

described in 2.3.4 using compound [C1] insteadbofmound [A4].

yield 66%, color: yellow

A4
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2.3.13 Synthesis of 4[amino]-5-phenyl-4H-1, 2, 4#izole-3-thiol, [C3]

(103)

~
T SH

The compound [C3] was synthesized according tgtbeedure that was

described in 2.3.5 using compound [C2] insteadbafmound [A4].

Recrystallized from ethanol. m.p (195-197) C° répor(195) C°®
yield: 60 %, color : white

2.3.14 synthesis of 6- ( 4-bromophenyl ) - 3-phdeny 7H - [1,2,4]
triazolo[3,4-b] [1,3,4] thiadiazine 2. [C4]

N NN Br

The compound [C4] was synthesized according tgtbheedure that was

described in 2.3.6 using compound [C3] insteadbafmound [A5].

m.p (213-215) °C, yield 72%., color : yellow.
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2.4 Biological activity
2.4.1 Antimicrobial activity

In this study, some of the synthesized compounds erealuated for their

in vitro antimicrobial activity against the pathoge bacteria and
pathogenic fungal, four bacterial species were usgd of them were
gram positive bacteria which were Staphylococcuseuwm and
Enterococuus faecalis the others were gram negative bacteria, which
were Escherichia Coli and Klepsialla Pneumonia and one fungus was
used which was candida albicans. All of these noigganisms were
obtained from, Department of biology/ college ofeédce/ University of
Baghdad.

2.4.2 Culture Media:

Some liquid and solid media are used and prepacedr@ing to

methods. These media are:
1- Nutrient agar
2- Nutrient broth
2.4.3 Preparation of nutrient broth and nutrient agar

Nutrient broth and nutrient agar were prep by dissolving 28 gm

for each liter of distilled watef®®

. Sterilization was achieved by
autoclaving under pressure of (1.5 atm) and tenperaf (115C) for

(15-20 minutes). The medium was cooled to 50then it was poured
into the plates and left in room temperature to siyythat the plantation

medium will be solid, a semi-solid gelatinous layers generated”.
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2.4.4 Activation of microorganisms

3 — 5 colonies of studied bacteria and fungi weamdported by
using a loop to a test tube containing (5 mL) efiszed nutrient broth.
The tube was shaken well and incubated at°3@C24 hours. The loop
was sterilized by a flame before using so thatplamted bacteria were
not killed.

2.4.5 Antibacterial and antifungal evaluation

Medium Inoculated bacteria and fungi suspensiorevaduted by 1/100
by using normal-saline liquid with concentration (6f85%) to prevent
crowded growth. (0.1 mL) of bacteria diluted suspen were
transported to each plate and spread by usindiztercotton spreader on
test medium surface. The plates were left for 15¥#0utes at 37T to
make absorption.

In the solidified medium suitably spaced apart folere made all 6mm
in diameter. These holes were filled with 0.1mL thie prepared
compounds. Four concentrations for each compouark vprepared,
(25,50,100and 200 pg/mL )), Amoxicillin and ceftome were used as
references antibiotic drugs and fluconazole asreafee antifungal drug.

DMSO was used as a solvent for these compounds.

one of these holes were filled with DMSO as contiomlsee the effect of
solvent for each type of bacteria and fungi, Ehglgtes were incubated
at 37C° for 24hrs.

These procedure was used of another attempt usengoncentration 25
Hg/mL only as a suitable concentration which wasléss concentration

to kill bacteria and fungi with a clear inhibiti@one.

A%
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After the incubation, then measurement of InhibitiZone the
transparency area which surrounds the hole, inotuthe radius of hole
which represents the area which had no bacterifdirayal growth, was
measured. This area is called inhibition zone hpgiga mm ruler with
digital caliper. The bacteria and fungi were coasgdl sensitive, mean-

sensitive or resistant depending on inhibition zone

YA
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3- Results and Discussion:

3.1 Chemistry:

The chemical steps for the synthesis of compouAtisA6] are shown in scheme
(3-1).

Pyridine N—N
CSy>+NoH,4 - /4 >\
HS SH
S
[A1
CICH,COOET
KOMH/ETOH
N—N
7N
EtOOCH,C———S s S—CH>COOEt
[A2
NLH, H,O 80%
N—N
/N
H>NHNOCH,C ——S s S——CH,CONHNH,
[A3]
KOH/ethanol
CS,

N—N

S S
+ =1 /< )\ -+
KSC—HNHNOCH,C———S s S——CH>CONHNH——

CsK
[A4]
l NLH,; H>O 80%
N — N

N—N N—
/L >’—22—s/<s>\s—22—< I\\l
HS N N

[A5 SH
NH->

HoN
P-Bromophenacyl bromide

N—N H 7N H ) N
e e e
N N
S \, [A6] ) g
= N\
Br Br

Scheme (3-1): The chemical steps for synthesiswipounds [A1-A6].
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3.1.1 Preparation of 2, 5-dimercapto-1, 3, 4-thiadzole: [Al]

pyridine / \
2CS,*N,H, H,0O — /Q >\SH

HS S [Al]

The mechanism reaction for the synthesis of compdéi] was illustrated in
scheme (3-2¥°%. Compound [A1] was characterized by its meltingnpand by
IR spectroscopy. Melting point was recorded (162)16 and the reported m.p
was (164-166) €%, The FTIR spectrum of compound [Al] showed a mediu
stretching vibration band at 1624 ¢nthat corresponds to (C=N) bond in the
vicinity of 1,3,4-thiadiazole ring (Fig. 3-1). Imis spectrum there are two other
characteristic bands at 3055.35tmind 2733.22 cihdue to (N-H, thione form)
and (S-H) stretching vibrations, respectively. Tma¢ans compound [Al] is

existing in the thiol and thione form.

H
/
N—N N—"N

/4 >\SH - H:/48 %s

HS S
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H\N__N/H
S S WO steps / \
N\ /—H\zN—N;\ C< T, 840\ /‘/f\SH
s{// & S H S)
H H H H
\N—N/ N\ / )
/ \ /SH P.T. /N—N SH
ZN\e 8 S e
S T S Sj \S/ \SH
H
N—N
HS S SH

Scheme (3-2): Reaction mechanism for preparaticompound [A1l].

3.1.2 Synthesis of 2, 5-bis (thio ethylacetate 2, &iyl)-1,3,4 thiadiazole [A2]

N—N CICH,COOEt N—"N

/4 >\ KOH/EOH /4 >\
HS SH EtOOCH,CS S SCH,COOE

S

Compound [A2] was characterized by FTIR ditiNMR spectroscopy, FTIR
spectrum, (Fig. 3-2), shows strong absorptiandbat 1741 cih due to
carbonyl group for ester, bands at 2987'aand 2939 crfor aliphatic (CH)

group and characteristic bands for (C-O-C) bortd1165 crmit Symmetrical,
1199 cni asymmetrical. Disappearance of S-H and N-ksogiion bands

confirmed the formation of the compound [AZ2].
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The’H NMR spectrum of compound [A2] showed a tripignsl atd= (1.16-1.21
) ppm belongs to (CHi quartet signals a®b =(4.09-4.16)ppm belong to (GH
and singlet signal at 4.21 ppm belong to (SCH (Fig. 3-6).

3.1.3 Synthesis of 2, 5-bis (thio acetiohydrazidey2) - 1, 3, 4 -thiadiazole [A3]

N— NH,NH, H,0

N

N—N

EtOOCH,CS [ SCH,COOFt ——— I\

2 Ny 2 H,NHNOCH,CS SCH,CONHNH,
S

The mechanism reactidff® for the synthesis of compound [A3] was illustraied
scheme (3-3).

FTIR spectrum of compound [A3] shows charastic absorption bands at
3319 cnt for N-H and (3292-3269) cifor (NH,) group, the shifting of the
stretching absorption bands of C=0 from 1741 to31@®n-1 confirmed the
transformation reaction from ester to amide . Dpesgrance of C-O band was also
seen (Fig. 3-3).

G e ) ey 1)
P C_ Et(;\—(|3 I\ C—¢[0E_t\‘
R fo” s / OEt .. / s /\
SR H,CS  SCH, + NHLNH, N H>CS  SCH, QN\
H//\NH2 H NH,
H
H
NN
EtOH H,NHNOCH,CS { S /\ SCH,CONHNH; C,H;OH

Scheme (3-3): Reaction mechanism for the preparafi@ompound [A3].
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3.1.4 Synthesis of bis-potassium dithiocarbazina{é@4]

S " S
N—N N—
KOH/EtOH -H Sk
HZNHNOCJ/\ >\CONHNH2 s T(SCHNHNOC-—HZCS—(S»SCHz'CHzONHNHCSK
S

The mechanism of reactié for the synthesis of compound [A4] was illustraied

scheme (3-4).

Compound [A4] is such a semi oily compound, IR smescopy and melting point
could not be achieved.

o i —n
— NH—C—SK e [ —N-3 —/s
és )\SCHZ-ON NH—C—SK )\ =N C
L SR
OH

S S
N—N

KSCHNHNOC /\ )\ CONHNHCSK

Scheme (3-4): Reaction mechanism for the preparafi@ompound [A4].
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3.1.5 Synthesis of 5, 5'-(1, 3, 4-thiadiazole-2dtyl) bis(sulfanediyl) bis
(methylene) bis(4-amino-4H-1,2,4-triazole-3 thiol)A5]

S S N/N\ N-N /N\l\\l
. N—N - T\ H)\
KSCHNHNOC—\ /4 >\ /—CONHNHCSK NH,NH, H,0 )\\N\ s/Ks)\S N
S g~ S HS H,N

NH,

S
H

The mechanism of reaction for the synthesis of aaumg [A5] was illustrated in
scheme (3-5).

FTIR spectrum of compound [A5] shows disappeararfcghe absorption band
for carbonyl group. And characteristic bands at1323267 for NH were also

seen. There are two characteristic bands at 8456ind 2804 cm due to (N-H)

and (S-H) stretching vibration bands, respectivelihat indicates that the
compound [A5] exists in the thiol and thione forfig; 3-4).

N
N—N N— N—N

T LN T, ——— T AN A ju
AN AN = L AN

NH,

NH, NH; NH,
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The 'H NMR spectrum shows a singlet signal at 4.26 pdoe to SCH, singlet

signal at 5.27 ppm due to Nknd singlet signal at 12.8 ppm due to S-H,
(Fig. 3-7).

N—N ¢
/o |l w H -t | H H -+
SHC—C—N—N—C—SK——» pAr—Cc—N—N—C—sSK P15
S

NH,—NH,

N—NH

—n Ho NN e 2a
g Wiy g SRt —ACE
s — NH \§K+ / K
H,N

N—N N—

-z [ /@NH 2-+ LN 7_{ 7_NH SH
%kxk AN

/
H
N—N

S WZ:&\S JZ &\S:Iz HCI WZ:S\SJ(NXSH
|

Hy 2

Z—2Z=

Scheme (3-5): Reaction mechanism for the preparaficompound [A5].
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3.1.6 Synthesis of 2,5-bis (6-(4-bromophenyl)-7H-R,4]triazolo [3,4-b][1,3,4 ]
thiadiazin-3-yl) methyl)-1,3,4-thiadiazole [A6].

N-N N~
N-N  H e Ha N
I »—C -S s-c’ < \
~N M S N)\S

N- N\ H2 /21 -I:l)\ H2_</N \ p—Br—C6H4-COCHzBr S N /
P Y—C'-s\g”~s—C )\ y N Ny
HS”™ N N™ “sH

1
NH, HoN

Br Br

The mechanism of reaction for the synthesis of aumgd [A6] was illustrated in
scheme (3-6). The formation of compound [A6] isicgaded by the disappearance
of NH, bands, NH band and S-H bands, and appearance Hf a@amatic
absorption band was also seen in the FTIR spedffigrB-5).

The '"HNMR spectrum, ( Fig.3-8 ), shows a singlet sigaa4.15 ppm due to
(SCH) , singlet signal at 4.80 for (SGHIin thiadiazine ring doublet signal at
(7.78 -7.80) belongs to (2H) in benzene ring andbiet signal at (7.12 -7.29)
belongs to (2H) in benzene ring ortho to bromine.
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_ N
7 I\\I /\I\\] CH,COONa
AD AT s
. r OC Br
S s T SH
NH,

N

o AL
o A

| HN
- ~
N O
Br
Br

e ~ o

Br Br

Scheme (3-6): Reaction mechanism for the preparati compound [A6].
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Structure:

HS

Physical properties :
Color = yellow
Yield=77.6 %
m.p= (162 - 164) C
M.Wt. = 150.25 gmeét

FTIR, KBr disk, cnt
v C=N =1624 ci
vS-H =2733 cm
vN-H =3055 cri

Fig. (3-1) FTIR spectrum for compound [A1].
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Physical properties : FTIR ,KBr disk ,cm ™
Color = White v C=0 (ester)= 1741 ci
Yield= 79 % v C-H aliph. =(2987-2939) cih
m.p= (47 -48) C v C=N = 1638 cnt
M.Wi. =322.42 g mot v C-0-C =1165 cn* Sym.. 1199 cr®

Fig. (3-2) FTIR spectrum for compound [AZ2].
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Physical properties :
Color = white , Yield=74%
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FTIR, KBr disk ,cm™

v N-H =3319 cnit

v NH, = (3292.60-3269.45) chn
v C=0 = 1693 cr
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Chemical steps for synthesis of compounds [B1-Bd]shown in (Fig. 3-7).

H,
EtOOC——C ——COOEt
N,H,; H,O
S S
H, EtOH/KOH - H, -
H,NHNOC——C ——CONHNH, P » KSCHNHNOC——C —CONHNHCSK
[B1] : [B2]
N,H4 H,O
N/N\ H, /N\N _—N N\N
/A >—C ‘< )\‘P-Bromophenacy] bomide 17 \ H, / \
S N N S C
\ ! N N .
N AN HS | |
NH, NH,
[B3]
[B4]
Br Br

Scheme (3-7): Chemical steps for synthesis of coumgs [B1-B4].
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3.1.7 Synthesis of Malonohydrazide [B1]

2
f N,H,4 H,0 H,
EtOOC——C —COOEt 2 % 2 > H,NHNOC——C —CONHNH,

The FTIR spectrum, Fig (3-9), shows charadierisbsorption bands at 3300
cm? for N-H and (3220.60-3132) ¢hfor (NH,) group, and absorption band at
1666cm* due to carbonyl group.

3.1.8-Synthesis of bis-potassium dithiocarbazina{®2]

S

S
H, EtOH/KOH  +_ \\ H, I I .
H,NHNOC——C —CONHNH, » KSCHNHNOC——C —CONHNHCSK

CS,

Compound [B2] is such a semi oily compound, IR spscopy and melting point
could not be achieved.

3.1.9 Synthesis of 5, 5-methylenebis (4-amino-4H-2, 4-triazole-3-thiol)[B3]

S S N—N N—_y
i ¢ b /L >7 132% J\
KSCHNHNOC——C ——CONHNHCSK >
HS T T SH

NH, NH,

The FTIR spectrum, (Fig. 3-10), of compound [B3pwh the disappearance of the

absorption band for carbonyl group, There are otfeer characteristic bands at
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(3210-3265) critand 2790 c due to (NH) and (S-H) stretching vibrations,
respectively.

The 'H NMR spectrum, (Fig.3-12), shows a singlet sigmiaB.868 ppm due to
CH,, singlet signal at 5.27 ppm due to Nkhd singlet signal at 13.3 ppm due to
S-H

3.1.10 Synthesis of bis(6-(4-bromophenyl)-7H-[14triazolo[3,4
b][1,3,4]thiadiazin-3-yl)methane[B4]

%%

/k H, )\ P-Bromophenacyl bomlde
>— —< S

z\z

The FTIR spectra, fig (3-11), for compound [B4] shthat disappearance of NH

and S-H stretching absorption band bands.

TheH NMR spectrum, (Fig. 3-13), shows a singlet algat 3.85 ppm due to
(CH,), singlet signal at 4.37 ppm for (S@Hn thiadiazine ring, doublet signal at
(7.83 -7.90) belongs to (2H) in benzene ring andbiet signal at (7.22 -7.39)

belongs to (2H) in benzene ring ortho to bromine.
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Fig. (3-9) FTIR spectrum for compound [B1].

59



Results & Discussion

Chapter Three

70

60

50

40

nment;

2000 1800 1600

No. of Scans:

ElsHIMaADZU

1200 1000 800 800
1/cm

Physical properties :
Color = white

Yield= 52%

m.p= (190-193) T
M.Wt. =244.30 gmot

FTIR ,KBr disk ,cm™

v NH,= (3210-3265) cih
v S-H = 2790 cm

v C=N = 1644 cril

Fig. (3-10) FTIR spectrum for compound [B3].

60




Results & Discussion

Chapter Three

135
%T

120 - iy

80 5

75

60

45

30

3600 32
p 00 2800 2400 2000 1800 1600 1400

Fomment; T

1200

1006 88

1000

811.40

ElsHiMaDzu

800 600
1/em

Physical properties :
Color = Yellow
Yield=69 %

M.P= (158- 160) C
M.Wt. =602.33 gmot

FTIR ,KBr disk ,cm ™

v C-H arom. =3058 ¢

v C=N =1586.5 ch

v C-H alip. = (2975-2924) cih

Fig. (3-11) FTIR spectrum for compound [B4].

61



Results & Discussion

‘ i i

Currenl Dala Paranmelwsrs
MAME W AN—
EXPNQ 1
PROCNO 25
FR - Asquiaitian tarametera
Late_ 20120616

—— ——— = — Time 15.357
INSTRUM avigy
PROBHN S mmm DT 1°40-1
LULLROG g
TD 65536
SOLVENT DMSO
NG TF
oS 2
SWH B333.333 Hz
FIDRES 0.127157 He
AQ Ao HARTAN e
H: 129
=1 60.000 usec
DE 6.00 usec
TE 2994 .4 K
Ul 1.00000000 acc
MCREST 0.00000000 sec
MCOWRK 0.01500000 sec
memmmm== CHANNEL fl ==ss===e=
BUCL 1H
pl B.00 usec
PI =3.40 4an
[P0 0. T4 050 M=
F2 = Processing patauslers
81 32768
E-4 0. 1300000 mMH=
wow EM

S5EB

a
LB 0.30 Ha
LB 9]
—_—— vo 1.00

Chapter Three

T
13 12 b | 10 9 8 7 6 5 4 3 2 1 0 ppm
|

) L ol | J )
B i;z ‘e“; |‘2 2
= o =4 - &

62

"HNMR
S-H =13.3 ppm
N-H,= 5.27 ppm

Fig. (3-IBNMR spectrum for compound [B3].




Results & Discussion

Chapter Three

EXPNO
£ HOCEO

= = FE2 - Acguisit
-~ 1 Lhat e
T — T ines
THSTRITM
PROBHD 5 mm
PULEROG
panl
SOLVENT
ME

s
SN
FIDRES

"HNMR

CH,
=3.85

ppm

(BT L |

Fig. (3-IB)NMR Spectrum for

Chemical steps for synthesis of compounds [Cl—@aﬁf]shoWn in

scheme (3-8).

63



Chapter Three

Results & Discussion

O

©/C—OM6

[C4]

Br

CS,

KOH/EtOH

P-Bromophenacyl bromide

-

S
|-
©/C—NHNH—CSK

0]
|

[C2] N,H, H,O
Y
)
N)\SH
NH
[C3] 2

Scheme (3-8): Chemical steps for synthesis of camgs (C1-C4).

3.1.11 preparation of benzo hydrazide [C1]
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C—OMe C——NHNH,
N,H, H,0

Y

Compound [C1] was characterized by melting poimdATIR spectrum, the FTIR
spectrum, (Fig. 3-14), shows appearance of twetcsting bands of NH
asymmetric and symmetric at (3301 and 321%croarbonyl of Amide group was
also seen at 1661 &m

3.1.12 preparation of potassium dithiocarbazinate@2].

ﬁ

C

0] S
| +

—NHNH, KOH/ETOH C——NHNH—CSK

Y

CS,

The FTIR spectrum shows a shifting in carbonyl gram1631 crif and
appearance of C-S band at 600 C(fig. 3-15)

3.1.13 Synthesis of 4[amino]-5-phenyl-4H-1, 2, 4i#xzole-3-thiol [C3]
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0 S
I | N—n
. /
C—NHNH—CSK 1y 1.0 A\
T SH
NH,

This compound was characterized by melting poimd, BTIR spectrum, the FTIR
spectrum, (Fig. 3-16), showed absorption band22@3118) Crit due to NH
and another characteristic band at 2720 belong to S-H.

3.1.14 synthesis of 6-(4-bromophenyl)-3-phenyl-7H-2,4]triazolo[3,4-

z

N
N—~_
O< ){I\ P-Bromophenacyl bromide ©—<
SH

T
N

z—

b][1,3,4]thiadiazine [C4].
A
X

Ha

Br

The FTIR spectrum of this compound shows thepgisarance of absorption
band for NH and S-H , (Fig. 3-17).
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3.2 Biological activity:
3.2.1 Antibacterial activity:

The inhibition zones caused by the various compswmdthe four types of bacteria
were examined. 26 pug / ml concentration for all of these compound$e results

Were listed in Table (3-1), fig. (3-19)- Fig. (3327

Table (3-1) The inhibition zones in mm for compositd5, A6, B3, B4, C3 and

C4) and antibiotics against the four types of haate

Inhibition zone in mm
Compound | Concentratior Gram positive Gram negative
number Hg/ml E.faecalis| Saureus | E.coli | K.Pneumonia
AS=E 25 16.5 18.33 21.44 16.8
AG6=F 25 18.8 16.9 17.57 13.3
B3=C 25 15.8 18.94 18.9 17.2
B4=D 25 16.77 17.58 15.39 16.17
C3=A 25 15.5 17.9 16.22 15.9
C4=B 25 19.3 18.26 23.77 16.8
sl = 25 14.1 13.4 | 1511 12.9
(Amox.)
Ceftriaxone=
25 18.2 21.3 20.28 20.93
(Cef))
DMSO - - - -
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Fig. (3-19) The effect of compounds [B3 (C)], [E3)], [C3 (A)] and [C4 (B)] on
Enterococcus Fecalis.

Fig. (3-20) The effect of compounds [A5 (E)], [A§[FCef. Amox. And DMSO
on Enterococcus Faecalis.
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Fig. (3-21) The effect of compounds [B3 (C)], [E3)], [C3 (A)] and [C4 (B)] on
Saureus.

Fig. (3-21) The effect of compounds [A5 (E)], [AB)], Cef., Amox. and DMSO
on SAureus.
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Fig. (3-22) The effect of compounds [B3(C)], [B4)[OC3 (A)] and [C4 (B)] on
K.pmeumonia.

Fig. (3-23) The effect of compounds [A5 (E)], [®)], Cef., Amox.and
DMSO onSAureus.
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E.Coali

Fig. (3-26) The effect of compounds [A5(E)], [A9], Cef., Amox.and
DMSO onE.Caoli.
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Fig. (3-27). The effet of compounds A5, A6, B3, B4, C3 and C4) and
(Ceftriaxone, Amoxicillin) onE.faicalis, Saureus, E.coli and K.pneumonia in
concentration (25ug/ml) dissolved in DMSO aC’ for 24 hours
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The compounds (A5, A6, B3, B4, C3 and C4) have dridhological activity as
antibacterial agent than Amoxicillin on these foypes of bacteria.

Compounds [A6], [C4] have a higher biological aityivthan Ceftriaxone (third
generation otephalosporin) on theE. Faecalis, this may due to Thiadiazine ring.
Compounds [A5], [B3], [B4] and [C3] have a biologiactivity a little less than

Ceftriaxone ork. faecalis.

Ceftriaxone showed a higher biological activity rthall of these compounds
against the bacterfa Aureus. Compounds [A5] and [B3] have a biological actvit

a little less than Ceftriaxone @& Aureus.

Compounds [A5] and [C4] have a higher biologicdhly than Ceftriaxone when
they were tested againkt Coli. Compounds [A6] and [B3] have a biological
activity a little less than Ceftriaxone on the lesigE. Coli. While the compounds
[B4] and [C3] have a lower biological activity thaleftriaxone but higher than

Amoxicillin.

In K. Pneumonia, Ceftriaxone showed a higher biological activiyan all of the

tested compounds against this bacterium. (Fig.)3-27
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3.2.2 Antifungal Activity

Results & Discussion

The inhibition zones caused by the various compswumdthe fungiCandida

albicans) were examined26 pg/ml concentration for all of these compounds).

The results were listed in Table (3.2), Fig. (3;2g. (3-2 9) and Fig. (3-30).

Table (3.2) The Inhibition zones of compounds [Ab, B3, B4, C3 and C4] and

fluconazole on the fungfandida albicans

Compound Concentration Inhibition Zone in mm
ALl ng/mi Candida Abicans
A5=E 25 19.9
A6=F 25 18.61
B3=C 25 17.85
B4=D 25 16.89
C3=A 25 22.73
C4=B 25 21.35
25 17.58

Fluconazole = (Flu.)

DMSO= (con.)
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(Fig. 3-28) The effect of compounds [B3(C)], [B4[OC3 (A)] and [C4(B)] on
Candida albicans.
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(Fig. 3-29) The effect of compounds [A5 (E)], [f#®)], Fluconazole (Flu.)
and DMSO (con.) Ofandida Albicans.

80



Chapter Three Results & Discussion
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(Fig.3-30) the effect of compoun(A5, A6, B3, B4, C3 and 4] and Fluconazole
on Candida Albicans in concentration (25upg/ml) dissolved in DMSO at “for
24 hours.

The compounds [A5, AG3 and C4] have a biological activiagainsiCandida

Albicans higherthan fluconazol (reference antifungal).

Compound [B3have a biological activity a littihigher tharfluconazole while
compound [B4]have biological activity a littllower than fluconazols, (Fig. 3-
30).
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3.2.3 Conclusions

From the results, the compounds (A5, A6, B3, B4,d&08 C4) that containing
1,2,4-triazole, 1,3,4-thiadiazole and triazolo {B)4thiadiazine rings showed
antibacterial and antifungal agents as expectedenwthey compared with the
references antimicrobials (Ceftriaxone, Amoxicillimd fluconazole) against four
types of bacteria two of these bacteria were grasitipe (E Faecalis and S
Aureus) and the others were gram negatite Coli andK. Pneumonia) and one
funguscandida albicans was used.

Suggestion for further work:

Our extensive program directed towards the syrghedi novel heterocyclic
compounds of biological activity applications cam bontinued in further as

follows.

1- The synthesized compounds can be test in thaefudnd possible use as

antitumor agents.

2- Also we suggest evaluating the cytotoxic adtiat the synthesized compounds

in vitro.

3-Cyclization between the two functional groups (8hd NH) of compounds
[A5, B3 and C3] by using different cyclization resgs to form various
heterocyclic rings. As shown:
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