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ABSTRACT

Some substituted 1, 3, 4 - thiadiazoline derivatives have been synthesized
and characterized by the elemental analysis and with spectral evidences. The
experimental results are described in detail in the experimental section. The

synthesized products arc briefly described in the following Scheme:

H Acetic acid
=0+ H2 H3  Reflux 7 hours
1A H
02 = N—@—ﬁ—CHS
v}
0 71 %
H

>CH3 +H N—NH—@-—NH Acetic acid
2 2 Reflux 5 hours

It

1B.
NO2 H PH3

NH

|
S

~eF |
NO2  g1% EHz



2 A + HQN—@—@—CHB

H
2B.
NO2

H

H

Q2

Acetic acid

Reflux 8 hours

B

72 %

Ha + H2N-NH-§—NH2

565 %

Acetic acid
Reflux 7 hours




Acetic acid

3A. =0 + Hz ~CH3  Reflux 7 hours

= N-@—ﬁ—CHS
@ 62%

Acelic acid

>CH3 +
: @ 3 HZN_NHE Reflux Shours
@ 65 % \C/

NH




Acetic acid
+ H?2 - CH3  Reflux 10 hours

C-CH3

70 %

H PH3

H
Acetic acid
= ~CH3 +H N-NH@—NH
N@ 2 2 Reflux 5 hours
4B.
|
65 %
Ille

Finally antuibactenal activities have been tested on these compounds and are

described in chapter 4.
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INTRODUCTION

1.1 GENERAL REMARKS AND HISTORICAL BACKGROUND
Carbohydrazide and its thiocanalogue i.e. thiocarbohydrazide and thiosemi-
carbazide arc very closely related to urea. These compounds are most

directly associated with the foundation of synthetic organic chemistry.

0
HoN-C-NH2 HzN-NHE-NH-NH ,
Urea Carbohydrazide
t 2
H2N-NH-C-NH-NH 2 H?_.N-NI*E@NHz_
Thiocarbohydrazide Thiosemicarbazide
3 4

Carbohydrazide and thiosemicarbazide are the hydrazine derivatives of
carbonic and thiocarbonic acids respectively. Moreover, these hydrazides
have a very close relation with thiocarbamic acids ( 5 ) and thiocarbazic

acids ( 6 ) as well as with the aminoguanidines ( 7-10).

-ﬁ _@ NH
HoN-C-SH HON-NH-G-SH  H2N-C-NH2
5 6 7
NH NH NH>

H2N-B-NH-NH2 H2N-NH-H-NH-NH2 HoN-NH-C-NH-NH 2
8 9 10



‘Thiosemicarbazide is a whitc crystalline solid. It can be recrystallized from
water. It is soluble in water, cthanol, methanol and sparingly soiuble in

ethylacelate.

The discovery of hydrazinc was a prerequisite for that of carbohydrazide and
thiocarbohydrazide. A. W. Hoffmann had prepared diphenylhydrazine in
1863 and E. Fischer began his classical rescarches on phenylhydrazine in
1875. Curtius ef ol * described the results of hydrazinolysis of carbonic
acid derivatives parily in 1894 and fully in 1895. In the course of their work,
they synthesized the hydrazine salt of dithiocarbazic acid (NH:NHCSSH
NH,NH,) by the condensation of carbon disulfide with hydrazine. It was not
until 1908 R. Stolle® formerly Curtius's associates obtained thiocarbo-

hydrazide by the hydrazinolysis of dithiocarbazic acid.

H2N-NH2 + Cs2 —-E—IzN-NH-ﬁ;SH]

|

H2N~NH-§-NH-NH2 + st(gasﬂ



Over the years, interest in the chemistry of thiocarbohydrazide and
thiosemicarbazide have stcadily incrcased. The major sludies were
undertaken by Wifson and his co-workers and Guha ef af', They included
the more notable contributions of Audrieth &f al.™®, who carefuilly
reinvestigated and improved thiocarbohydrazide synihesis of Sandstrom
et al’, where thc main interests were (he usc ol Lhese nilrogenous

compounds in heterocyclic synthesss.
1.2 PREPARATION OF THIOCARBOHYDRAZIDES
Thiocarbohydrazides can be prepared by the following methods:

(1) Hydrazinolysis of thiophosgene®
Like iis oxygen analog, thiophospene readily undergocs hydrazinolysis
etheral or in aqueous media that fumnishes thiocarbohydrazide in satistactory

yield.
C[-ﬁ-CI + 2NHoNH2 — HzN-NH-ﬁﬂNH-NH 2 + 2HCI

(2) Hydrazinolysis of carbondisulfide
The recaction of hydrazinc with carbondisulfide is the cheapest, easiest and

the most uscful method for the large scale preparation of thiocarbohydrazide.

csz + 2NH2NH2——-E—|2N-NH-§-SH:NH2NH2]

l

H2N~NH-§-NH-NH2 + HzS(gas)|



{3) llydrazinolysis of diethylxanthate
‘The hydrazioolysis of diethylxanthale is a possible route to

thiocarbohydrazide.

ROCSSR + 2NH2NH72 — HZN-NH@-NH-NHZ + RSH + ROH

As a solvent, ethanol has been found to be unsuitable® but in an aqucous
media at room lemperature promotes the production of thiocarbohydrazide
to high yield. At slightly higher temperaturc 4 - amino - 3 - hydrazino - 5 -
mercapto-1, 2, 4 - triazole® is formed s a by product.

{4) Hydrazinolysis of methyl dithiocarbazinate
The hydrazinolysis of methyl dithiocarbazinate in boiling ethanol produces
thiocarbohydrazide in 65% yield.”

H2N-NH2 + NH2NHCSSCH3—FH2NNH@NHNH2 + CH3SH + H20

{5) Hydrazinolysis of dialkvl irithiocarbonates

Hydrazine and dialkyltrithiocarbonates  presence of hanol 1o give
thiocarbohydrazide m good yield with the elimination of alkanethiol’,
Cyclictrithiocarbonates’ are also used as a starting material for the
preparation of thiocarhohydrazide. Treatment of ethylene irithiocarbonate
with 2 moles of hydrazine hydrate n botling ethanol vields pure
thiocarbohydrazide in 753% yield.

_ HS—CH2
[?E—S + H2N-NH2 —-—H2N-NH-§-NH-NH2 * |

H Ho
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1.3 Condensation of thiocarbohydrazide with carbonyl compounds

Both hydrazine groups of thiocarbohydrazide display nopmal reactivity
towards carbonyl compounds and give crystalline mono and dihydrazones.
Generally, the ‘mono addition products are formed very rapidly than
diadducts. The mono adducts are obtained only under specially controlled

conditon.

R1 g R! R!
SCN-NH-C-NH-NH 2 CNNHC-NHN=G
R R \R

Thiocarbohydrazone Dithiocarbohydrazone

11 12

A. Mono and Dithiocarbohydrazone

Thiocarbohydrazide seacts readily with two molar equivalents of aldehydes
and ketones to yield the corresponding 1,S-bis-thiocarbuhydramnas.“’m’“'”
These compounds are usually highly crystalline. In certain cascs, there is a
distinct difference in reactivity of the first and second hydrazine groups of
thiocarbohydrazide towards carbonyl compounds. The hydrazoncs derived
from acctone, aectophenone and dibenzylketone are formed only afier
prolonged boiling using an excess of ketone'. The dithiocarbohydrazone'®
has been prepared by condensing the aldehyde in two molar equivalents with

thiocarbohydrazide in presence of concentrated hydrochloric acid.
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HO
OH
2 + H2N-NH-C-NH-NH 2

HO

-Ii=N—NH-§-NH-N=C
13
OH 959

An effcetive method for the preparation of mono thiocarbohydrazome is
based on the Stolic's method and has been further developed by Sandstorm,'’
in which an excess amount of aldehydes or ketones in ethanol is treated with
a solution of thiocarbohydrazide in IN acetic acid and the products are

separated guickly on cooling,
R4 _ﬁ
DC=N-NH-C-NH-NH 2
R2
14
R1=R2=CH3, R41=Ph, R2=CH3, R4 R2=PhCH2

A novel route to monothiocarbohydrazone is the treatment of
benzthiazolium sait {(obtained by quarternization of the benzthiol) with

thiocarbohydrazide in aqueous solution at 80°C. Nucleophilic
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displacement of the methylthiol group yiclds 1- ( 3-methylbensthiazol-2-

ylidene ) thiocar-bohydrazide as shown in scheme 1.

H3

H3
®
=S \ O
=5 —— /c-sc H3CH3S04
/ Benzthiazolium Salt

]

& Q
i> _~NH- NHE NH-NH 2{+ NH2NHCSNHNH3CH3aS04
\SCH3

H3

=NNHCSNHNH2
15

Scheme 1

Recently a suitable method for the mono thiocarbohydrazone has been
developed by Duddeck ef /. In this method condensation of the carbonyl
compound with the thiocarbohydrazide in vnimolar ratio in presence of (race
amount of concentrated hydrochloric acid yicld the monothio-

carbohydrazone in high vields { 80-86 % ).



B. Condensation with ortho-diketones

De ef al™ frist reported the condensation of thiocarbohydrazide with cyclic
ortho diketones. The condensation rcaction may be subdivided into two
groups. First one is initiated by the formation of mono and the other is 1, 5-
dihydrazones. Thus, thiocarbohydrazide reacts with one molar equivalent of
benzil, acenapthaquinone, camphorquinone or alloxanc in acctic acid to

afford the products formulated as seven membered rings { A ).

R N
Vi NH

N e
Rf N—NH

A 16
There were no adequate evidence in favour of the supgested structure. The
products werc insoluble in basc. The absence of thioureido group

(-NHCSNIH-) in A indicated structure B to be better agreement.
N‘Q}N
=5
P
B 17
The general tendency of thiocarbohydrazide is to yield N-ammo compounds

in ring closures e.g., the condensation with a-ketocarboxylic acids afford

friazines. /N\‘*NH / N\NH
- ’,C=S : =5
NH
th - NH?2



1t would seem feasible thal the condensation with  w-dikefones proceeds m
fact analogously, yielding the alkali insoluble triazines by the way of

forming intermediates shown below:

N
Phe/ S NH P N
=5 l —
PHS ﬂé P S
' N
19 NH2 Ho
20

In the second group of reactions. Uhiocarbohydrazide condenses with an
excess of the orthodiketones such as isatin, p-napthaquinone and phenan-

thraquinone to produce dihydrazones™.

) )
20
)
22
23

B-napthaguinone Phenanthraquinone

Furthermorg, benzil mone phenyl hydrazone shows intensive resistance to
acetylation, even under drastic conditions. This observation again suggests
the existence of hydrogen bond iu the structure of the type as

P /DHR-T

PR X N/N\Ph

24



In the light of this evidence the hydrazones could be written as,

P /N-NH-g-NH-N\

25
These structures can be accounted due to the insolubility in alkali for the

chelation of their hydroxyl groups.

[satin may show exceptional behaviour in this respect since only its 3-
carbonyl group reacts normally to form hydrazones, the other being an
amide function does not rcact?. Thus, isatin dihydrazoncs may be

represented as the following with "reverse" hydrogen bonding.




But no structural proof of this compound is available. Other reactions of

diketones with thiocarbohydrazide are also reported™.

1.4 Oxidative cyclization of thiocarbohydrazone

Thiocarbohydrazooc can be easily cyclized by different mcans to
heterocyclic compounds. Dithiocarbohydrazone derived from kelones are
oxidatively cyclized by lead tetraacetate in methylene chioride to 2-alkyl-
{ or aryl ) dienehydrazone-5, 5- dialkyl { or aryl ) A* - 1, 3, d-oxa(thia) ,

diazolines in moderatc to pood yields™.

R1 E R3 (CH3COOMPb . N==N
C=N-NH -NH-N=< > 9\ L
R Ra CHpClz 787N
27 R3 R4

The alkyl compounds ar¢ formed rapidly at 0°C but the aryl analogs are
produced morc slowly and in poor yields, probably duc 10 both steric and

polar efccts™,

A provisional report by the same authors had formulated the oxidation

products of diketocarbohydrazones as 4-ketimino-A'-1,2 4-triazoline-3-ones.

>C=N-NH-g-NH-N= B R19\ N/Lo
R2 R4
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1.5 Heterocyclic compounds derived from thiucarhoh;d razide

The condensation of thiocarbohydrazide with iminocthers appears to have
been reporicd as only one instance in the patent literature®™. A boiling
suspension ol thiocarbohydrazide and iminoethers affords heptadecylimino-

3 - hepla - decyl - 5 - mercapto - 1, 2, 4 - triazole in moderate yield.

NH—NH2 NH2CI — N
- =LK
H £0” R H "R

The condensation of thiocarbohydrazide with a-ketocarboxylic acids differs
markedly from that of earboxylic aeids in yiclding 4-amino-1, 2, 4-

triazines®*® instead of 4-amino-1. 2. 4-triazol.

/h
HoN-NH-C-NH-N=C . ;\ /t'
OH S
N .

H2
4-aminc-1, 2, 4-triazine

30

The interaction of this carbohydrazide and a-halocarboxylic ester in alkaline
media gives heterocyclic products that have been formulaied as thiadiazines

by Gnha et af’ bt as thiazolidine derivatives by Stephen et al®in 1928 .
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NHNH 2
HoN-N=C-NH-NH2 * CICH2COOEt ——»poN-N=C
o [ ORt

> Na S\/c[:=o

l 31
NH2-N= N-NHZ2
N—HNH
NH2NH—</ O
S

R  R=(H, CHg, Et) Thiadiazines
Thiazolidine
33
32

The initial stage of the interaction of thiocarbohydrazide with w-chioro-p-
keto esters appears 1o be Tormation of hydrazones to 5-hydrazinopyrazoles®

via cyclization and loss of suiphur atom.

H3
H2N-N-C-NH-NH 2+ O=

3 HCOOEt
Cl 34
l——NH -— NH2-NH-I?-NH-N=
Ha NH-NH 2 HCOOEt
36 COOEt - 35 U -
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Thiocarbohydrazide reacts with dimethyl trithiocarbonate in  alkaline
solution to form 1-dithiomethoxycarbonyl as a crystalline solid in high yield
which is readily cyclized in ethanolic hydrochforic acid™ to mercapto-5-

melhyl-thio-1, 3, 4 - thiadiazoline in high yield.

1.6 Importance of thiocarbohydrazide

Thiocarbohydrazide is useful in analytical chemistry for Lhe identification
and estimation of both organic and inorganic cnmpounds"“’s.
Thiocarbohydrazide precipitates aldehydes and ketones, guantitatively
giving derivatives having sharp mclting point which are suitable for the

identification purposcs and in gravimetric analysis.

Thiocarbohydrazides are uscful as an osmiophilic reageuts for demonstrating
the presence of aldehyde-containing macromolecules, originating from iodic
acid oxidation of tissuc and of lipid containing membranes in osmium
tetraoxide fixed tissue™ . Thiocarbohydrazide causcs the in'evcr;sible
inhibition of purified recrystallized catalase preparation ( OX liver) in the
presence of hydrogen peroxide®™. The degradation of serotonin by
ccrulopasmin is scverely inhibited by thiocarbohydrazide in vitro>'.
Thiocarbohydrazides arc carbony! trapping agents, diﬁminc oxidase inhibitor
and inhibitors of enzyme systems and produce convulsicus after a latent
period of one hour™*. The convulsant activity of thiocarbohydrazide at a
single unit level has been assayed using the giant neuwrons of Aplysia

Californica under carefully conirolled conditions®'.
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Thiocarbohydrazide is active ir vitre against tubercle bacilli{ sirain H3RV,
concentration 107), against Micrococcus Pyogenes var aureus (lmg/mi,
corresponding to 1.02 ug / ml of penicillin ) and against Escherichia Coli
(Img / ml, corresponding to 1.02 pg / ml of Chloramphenicol )*. However,
its tuberculastatic activity is not applicable im vive. Activity 1s also
exhibited in vitro agosinst mycrobacterium fuberculosis (BCG strain)’ .
Thiocarbohydrazide exhibits toxicity behaviour towards the house-fly
comparable to that of DDT®,
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1.7 Heterocyclic compounds Containing Nitrogen and

Sulphur and their Importances

The synthesis of heterocyelic compounds containing sulpbur and nitrogen
and their Pharmacologicat studies have been carrying out for the last two
decades and at present the chemists pharmacists and microbiologists have

diverted their atiention towards the biological applications.

Giri et al** synthesized 8 - [(5' - ary}-1", 3', 4'-thiadiazol-2’-yl )aminomethyl]
-’}'-hydmxyfacetﬁxy-4-methyicoumarins [rom the Mannich reaction on 7-
hydroxy/acctoxy - 4 - methylcoumarin { 37 ) with 2- amino - 5 - aryl -1, 3,4
-thiadiazols ( 38 ).

N—N

@J\A::ZM“

N——N

) _—
@H\ O

The antifungal activity of compounds of the type {39) have been evaluated

apainst Aspergillus niger and Helminthosporium oryzae at three different



22

concentrations { 1000, 100 and 10 ppm ) by agar growih technique. The
number of replication in cach casc was three. The plates have been in
cubated at room temperature for 7 days. No remarkable morphological
change was observed in the developing fungi. A commercial fungicide
Dithane M - 45 have also been tested under similar conditions for
comparison. The percentage inhibition of the mycelial growth or spore
germination have been calculated by the foliowing cquation

% Inhibition = %ﬂﬂ

where C and T arc the average diameters {in mm) ol Lhe fungal colony in
control and in treated plates respectively. The fungicidal data of the tested
compounds indicated that they were moderately to fairly active at 1000 ppm
concentration and their activity decreases with dilution. The compounds
containing & chloro group have greater toxicity probably due to lipophilic
character of the chloro group which m turn favours its permeation through

the lipoid layer of the fungal membrane.

Dahiva et af® reporied the synthesis of thiazolotriazinoindoline type
compounds { 40, 41 ). These compounds have beeo tested for their

antifungal and antibacierial activities.

R4 = QCHz3, Cl
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For antifungal assay, the method of Avtoun ef al'® was cmployed using
Aspergitlus flavus, Fusarium oxysporum and Sclerotium oryzae as test
fungi. For antibacterial activity they employed the Rideal-Walker® serial
drop dilution method. The test organisms were 24 hrs old culturcs of
Staphylococcus aureus and Escherichia coli None of the compounds
screened was found to posses activity against both the bacteria at 1:500

dilution.

Saha &t al.* reported an improved synthesis of this carbohydrazide and some
ketones monothiocarbohydrazones with high yields. Some triazmes { 42-43 )
and thiadiazoline derivatives { 44 - 45 ) have been prepared by various

cyclizing agents,

COCH:3
N—_“‘*N

?\giNHNHCOCHg
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The pharmacological results have been described as anlimicrobial activites
of the compounds and arc quantitutively determincd apainst different
microorganism by the zonc inhibition iechnique. All the compounds showed
antibacterial activities against Shigella sonnei, Shigella shigo, Shigella
Bovdii, Staphylococcus aureus, Pseudomonas aesuginosa. For
pharmacological studies, male mice CFW (Swiss Wester) BR were used and
a control group of six mice were tnjected intraperitoneally with 0.9% normal
saline, compounds were administered as a suspension with 0.9% normal
saline with volume of 0.01 m! / gm body weight Locomotion tests for
spontlaneous motor aclivity and amphetamine induced hyperactivity were
done. The effects of the compounds on pentobarbitone sleeping time, body
{emperature, neurotoxicity, antinociceptive activity and mctabolic changes
were also induccd. The results reveal (hat the compounds reduccs (he
spontaneous motor activity and the samc trend was aiso obtained in the
locomotion test for amphetamine induccd hyperactivity where the compound
antagonized the effect of amphetamine. 1t signilicantly reduces thc Il,ime
taken for initiation of sleep and increases sleeping lime. These results
showed the characteristic similarity to0 a compound with classical central
nervous system depressant activity, especially like serotonin with the
neuronal mechanisms responsible for controlling sleep. The compound is
devoid of any neurotoxicity at a dose of 20 mg / kg body weight which

brings an cxira plus point in the pharmacological findings.
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Some 2 - substituted- 1, 3, 4-thiadiazoloj2, 3-C]-1, 2, 4-trazino |5, 6-b]
indoles ( 46, 47, 48 ) bave been syntbesized by Tiwari et al.* via cyclization
of isatin - 3 - { 5 - substituted - 1, 3, 4 - thiadiazol - 2 - ¥1) hydrazones with
concentrated HoSQ,. All the compounds have been assayed for their

fungicidal activity as described. ,
NN
@w BN
46 IL e
R=CI, CH3, NG2

NN
P

N
R
7l cmo

R=CI, CHs3,

« el

R=CI, CHa, OCH3
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The compounds were screened for their antifungal activity against
Pyricularia oryzae, Rhizoctoria Solanai, Pseudoperonospora Cubensis and
Phytophthora infestans a1 1000 ppm, 100 ppm and 10 ppm concentrations
respectively. The results were tested and compared with commercial

fungicide carbendazim under similar condition.

Tiwari et al.™ also reported the pesticidal interest on fused heterocycles and
guided by the observalion that sometimes the fusion of two or more
heterocyclic nuclei enhances the biological profile many-fold than its parent
nuclei. They synthesized the compounds bearing 1, 3, 4—thiadiazole, 1, 2, 4~
triazine and indole moieties n a single molecular framework and evaluated

their fungicidal activity.

Bharati et al™ rcported tbe synthesis and biolopical activitics of novel
heterocycles such as [1, 3, 4] oxadiazologuinazolones™, |1, 2, 4] - triazolo
thiazoles [1, 3, 4] - I:hiadiamlﬂquinaznlﬂnessa, 1, 3, 4-thiadiazolotriazines
[1, 2, 4 } riazoloquinazolones and | 1, 3, 4) oxadiazolyl-2-azetidenones™.
They also reportcd the convenient synthesis of tused heterocyclic system
[1, 3, 4 ] oxadiazmo [ 5, 6, b ] indoles and a novel spiro heterocyclic, spiro -
[3H-indole - 3, 2'- thiazolidine ] - 2, 2 (18 ) - diones. Furthcrmore several
1' - { substituted aryloxyaclamido ) - spiro |3H-indole-3, 2' - thiazolidine] -
3,2'({IH } - diones ( 49 ) and 2-aryl - { 1, 3, 4 | oxadiazino | 5, 6, b ] indolcs
(50) have beeo synthesized and screened for their antifungal activity against

Helminthosporium oryzae and Aspergellus flavus (51 ).



27

oL O

R=H, - Cl, - CH3, - OCH3

The key compounds isatin-B-{aryloxyacetylhydrazones) and isatin-f-
(arythydrazones) were prepared by condensation of isatin - with

aryloxyacetylhydrazines and arylhydrazines respectively.

A simple and cenvcuient synthesis of 2’ — subslituted spiro-indoline-3', 5'—
15H] [1, 3, 4] oxa/thiadiazolo |3, 2-C ] thiazol-2 ones ( 51, 52 and 53 } have
been teported by Kumud ef aL*. In continuation of their work on fused

h-:t-:n:n::}'n::le:sf""'f"ﬁ“ST

and in view of the activities exhibited by 1, 3, 4 -
oxadiazole, 1, 3 - thiazole and indole rings, they thought of interest to fuse
these rings topether with the hope of getting compounds with improved
biologieal activities. They have developed an efficient method of synihesis
(51, 52 ) and { 53 ) with a view to evaluating them for their biological

activities.
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H R= NQ2, Cl, CH3,

Condensation of arylhydrazides / aryloxyacetohydrazides and thiosemicarbha
-zjdes with isatin in methanol furnished the corresponding hydrazones which
were converted into spire compounds with mercaptoacctic acid. The
cyclodehydration of the spiro compounds with conccntrated H>SO4
furnished the compounds ( 51, 52 ) and (33 ).
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Compounds { 51, 52 ) and { 53 ) were screened for their fungicidal activity
against Aspergillus niger, Helminthosporium orylae and Aspergillus
Sftavus at 1000, 100 and 10 ppm concentrations. Carbendazim, a commercial
fungicide, was also tested for comparison. It was also notable that these
compounds have — CH; group and Chloro fimction on the phenyl ring which
probably enhances the fungitoxicity.

Laila ef al>® reponcd their systematic study on thiosemicarbazones and
thiocarbohydrazoenes and on its antibacterial properties. They extended their
study on isatin scries and synthesized isatin thiosemicarbazone  and
thiocarbohydrazone { 54, §5). Cyclization of ( 34, 55 ) led to the
heterocycles ( 56, 57) ol good yiclds,

Salewan

!
54 1

Y

- H—@—NH—NHZ

10% KOH
| \ AN K
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The antibactcrial activity of ( 54 ) and { 53 ) were measured against
Mycobactetium tuberculosis Lowenstcin-Jensen media at concentrations
of 300, 200 and 100 pg/ml. Compound { 56 ) was [ound to be 100%

sensitive to the microorganisms whereas { 54 ) was 50% senstitve.

The synthesis of spiro [bicyclo (2, 2, 1] heptane - 2,3 4 H-[2H]-
thiazolo [ 3, 2-b] -s- tetrazin ] - 6" (7" H ) -one (60) and 6" ary} spiro
[ bicyclo [2, 2, 1] heptane - 27, 3'- ( 4 H) - [2H]-thiazolo [3, 2-bl-s-
tetrazines] ( 59 ) have been accomplished [rom the reaciion of 17,27, 47, 5"~
tetrahydro-spiro [ bicyelo ( 2, 2, 1) heptanc - 2,3 -s-fetrazin ] - 6'- thione
( 58 ) with chloroacetic acid and a-haloketones respectively by Mohan
et al.® . 7"-Arylidenespiro [ bicyclo [ 2, 2, 1] heptane - 2, 3'- (4"H) - [ 2H ]
- thiazolo | 3, 2-b ] - s - tetrazines ] - 6" (7" H ) - ones ( 61) have been
prepared either by the condensation of ( 60 ) with aldehydes or in a single
step by the reaction of ( 38 ) with ethylchloroacetate and aldehydes in the
presence of pyridine and piperidine. Condcnsation of { 61 ) with phenyl
hydrazipe in the presence of anhydrous sodium acetate furnishes 7°, 8'-
diaryl-rans - &', 8"a - dihydrospiro | bicyelo [ 2, 2, 1] hepiane -2, 3" (4" H)
pyrazolo (3', 4', 4, 5) thiazolo | 3, 2-b]-s-tetrazin] { 62 ).



I *1_\’% TS
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a, R=H; b, R=NO2

1. RCOCHpBr, 2. CICH2COOH, NaOAc, 3. ArCHO, NaOAc
4. CICH2COOEt, Pyridine, ArCHO, Piperidine, 3. ArNHNH2
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The compounds { 60, 61a, Ar=p- CIPh), { 61b Ar= m-NO;Ph-), { 61a,
R'Cl:R=H}, { 62b, R'- OCH;; R=N0O,), {592 R-Br)and ( 59b, R-Cl)
have been evaluated as im vifre antimicrobial activity against the gram
positive Staphyloecoccus aureus, gram negative Escherichia Coli and
Pseudomonas aeruginose and the fungus Candida albicans using neat
samples and scrial plate dilution method®. The minimem inhibitory
concentration { MIC ) values of the campnlmds ( 60, 61a and 61b ) against
Candida atbicans were found to be 500 and 250 pLg/ml rcspectively, where
as the MIC values for { 60, 61a and 62a ) against E. Celi and Candida
albicans were found o be 250 and 500 pg/ml respectively. The compounds
61a and 61b showed active against C. albicans and E. Celi when tested as

61-63
d

neat samples. The author also reporle the synthesis and biological

activity on the bridge head nitrogen heterocyclhic system.

Jag Mohan et al® reporicd the synthesis of a oovel bridgehead nitrogen
spiro heterocyclic system derived from 13, 14, 16, 17-ictraazaspiro { 5, 11)
heptadecane-15-thione ( 63 ) and the biological aclivity associated with the
derivatives of this system. The tequired 13, 14, 16, 1 7-tetraazaspiro | 5, 11]-
heptadecane-13-thione ( 63 ) have been synthesized by the reaction of
cyclododecanone with thiocarbohydrazide following the method of Lamon®.
Treatment of ( 63 ) with ethylchloroacetale and aldehydes in the presence of
pyridine and piperidine afforded 7' -arylidene-6" ( 7° H )-Oxospiro [cyclo-
dodecane-1, 3" (4 H)-| 2 H J-thiazolo [ 3, 2 - b | - s - tetrazines ] (64). The
structures { 64 ) were supporled by the appearance of a band at 1690-1710
cin’! in their IR spectra. Condensation of { 64 ) with arylhydrazines yiclded

-

in one step cyclized products 37, 3’a-trans-dihydro-2°,3 -diarylspiro

L
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[cyclododecane-17, 7" (8 H)-[6 H]-pyrazolo |37, 47, 4, 5] thiazolo [3, 2-b}-s-
tetrazin} (63).

HT H 1 Hrl\l ‘ H
P N\TN
HAr
63
54
2
Hli‘l ‘ H
R
N\\‘ N _
65 H ﬁr

a, R=NO2 ; b, R=H
1. CICH2COOE(, Pyridine, ArCHO, Piperidine

2. ArNHNH2
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The compounds ( 65a, Ar=P-C! Ph) and ( 65b P - OCH3CgH,) have been
cvaluated for their antimicrobial activity against the gram positive
Staphylococcus aureus, gram negative Escherichre Coli and Pseudomonas
aeruginosa and the fungus Candida albicans. Neat samples and senial plate
dilution method were used. The minimum inhibitory concentrations { MIC )
of compounds { 65a 3, { 65b ) against E. Coli were found to be 62.5 and 125
ng/ml respectively. These compounds ( 65a and 65b } were found to be

aclivc against C, albicans when tested as neat samples.

Mohn ef g% reporied the synthesis of 35, 6-di-p<{tolyl)imidazel [2, 1-b]
thiazol-3 (2H)-one ( 68a ), its 2-mcthy! analogue ( 68b ), 7H-2, 3-bis-p-
( tolyl } imidazo [ 2, 1-b] [ 1, 3] thiazin-5 (6 H)-one ( 70 } and 3-substitutcd
-5, 6-di-( p - tolyl ) imidazo [ 2, 1-b] thiazoles ( 72 ) in two steps; whcreas
3-methyl - 5, 6 - di - p [ toly} ] wnidazo | 2, 1 - b ] thiazole hydrochlonde
(72¢), 2, 3-di - p - { tolyl ) imidazo [ 2', 1; 2, 3 ] thiazole [ 4, 5.' b ]
quinoxaline { 73 ) and 2, 3-dihydro 3, 6-di - ( p - tolyl } inidazo [2, 1- b ]
thiazole hydrobromide 5, 6 - di - p - { tolyl ) imidazo [ 2, 1- b § thiazole
hydrobronide { 74 ) in one step only starting from 2 - mercapto - 4, 5 - 6 - di
- ( p - tolyl ) imidazol { 66 ). Compounds ( 68a, 68b, 72 R'=PCIC;H,-) (73 )
and ( 74 ) have been evaluated for thcir antibacterial activity against
Staphylococcus aureus, Escherichia Coli and Pseudomonas aeruginosa
and antifungal activity against Candida albicans by serial plate dilution

method®.

The minimum inhibitory concentration (MIC) ot thc compound { 74 )
apainst Staphylococcus aureus and Candida albicans were found to be 230

ng/ml whereas against Pseudomonas aeruginosa 1t was 1000 pg/ml.
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]
R’/\“‘)\ 73 |_i

(1) RECHX-COOH, NaOAc; ( 2 & 4) A0, Pyridine;
{3) BrCH2CH2-COOH, NaOAc; { 5 ) RCH2COBr, K2C03;
{6) PPA; ( 7) 2, 3-dithioquinoxaline, NaOAc; (8) BrCH2CH2Br
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The MIC of the compound { 73 ) may be > 1000 pg/ml and showed activity
against Candidu albicans , when tested as neat sampie and may be used for
local application in form of powdcr or ointment provided further studies

indicate absence of toxicity tollowing local application.

Mishra ef al*’ reported the synthesis of 6 - arylamino - 3 - aryloxymethy] - s
-triazolo [ 3, 4 - b 11 1, 3, 4] thiadiazoles by the condensation of 4-amino-3-
aryloxymethyl - 5 - mercapto - 1. 2. 4-triazoles with phenyl isothiocyanate.
The synthon { 75 ) rcacted smoothly with phenyl isothiocyanate ( 76 } in
excellent yiclds (80 - 85%). Cyclodehydro sulphurization of ( 76 ) by
heating in DMF furnished the compound { 77 ). The same compounds were
also preparcd in one step without isolating the thioureas { 76 ). Thus heating
of ( 75 ) with phenylisothiocyanaie in DMF at reflux temperature for 24
hours furnished the required compounds ( 77 ).

All the synthesized compounds have been evaluated for Lheir antifungal
activity against Aspergillus niger at thrce different concentration ( 10, 100,
and 1000 ppm). The results were compared with commercial fungicide
bavistin (carbeudazin). Compound { 76¢ ) showed activity comparable to

that of bavistin.
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'N—N lrvxl-—w
~UL e,

R
" ’L:tNth 76 [LH-@-NH-Ph

{?B)EHd {?? ) a, R=2-CH3; b, R =3-CHj
c,R=4-CH3;d,R=24-(CH3)2

The methods they reported for (he preparation of s-triazelo [ 3,4 -b] [ 1, 3,
4 | thiadiazoles consists of ( a ) dehydrative ring closure of 4-acylamino-s-
(riazoles - 5 - thiols and ¢yclization of 3 - substituted 4 - amine - 5 -mercapto
- 5 - triazols with cyanogen bromide or carboxylic acids ( b ) rmg closure of
1, 3, d-thiadiazo} - 2 - ylhydrazincs with CS, or cyanogen bromide. Several
3-aryloxymethyl - 1, 2, 4 - triazoles (79 and 81) and 3-aryloxymethyl - 6 -
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substituted - 1, 2, 4 - triazolo [ 3, 4 -b J - 1, 3, 4 - thiadiazoles (80, 82 and
83) have been synthesized by Bano ef aL.%. They reported this synthon on
refluxing with phenyliso (hiocyanate for 30 min in DMF, furmshed the
corresponding  phenylthioureas (79) in  excellent yiclds (80-85%).
Cyclodehydrosulphurization of { 79 } by heating in DMF fumished the
compounds { §0 ).

-+
OCH2CONHNH2 OCH2CONHNH-C-SK
R CS2, KOH -
MeOH

Canc, HCi

- +

OCH2CONHNH-C-5-K

R
NH>NH?2
N——N
=L,
" H
78 ILHQ

These compounds were also prepared in a single pot without isolating the
thioureas { 79 ) by heating { 78 ) with phenyliso-thiocyanate in DMF for 24
hour, The synthen { 78 ) on refluxing with formic acid in benzene for 30 min
furnished the compounds ( 81 } which on cyclodehydranon with conc.
H,80; furnished he compounds { 82 ). Synthon { 78 ) when refluxed with
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carbon disuifide and KOH in methanol produced the potassium sait of ( 78 )
which on acidification with dil. HCl turnished compound ( 83 ).

M@DCH 1|
H
l 78  NH2

l PhCNS PhCNS lHCDUH CSo, KOH

CaHs MeOH | Conc. HCi

cHafl | crzdl |
« O ’ 5
81 NHCHO 78 SH
HFH u a3

™~H
lConc. H2504

ok

The compounds were screened for their antifungal activity against

Aspergillus flavus and Aspergitfus niger a 1000, 100 and 10 ppm
concentrations. The tesults were compared with the standard fungicide
Dithane M-45 tested under similar conditions, Compound { 83 ) showed
activity nearly comparable to that of Dithane M-45. Bano & al? also
reported several 3-substituted-6-arylamino-1, 2, 4-triazolo [3, 4 - b] -1, 3, 4-
thiadiazoles and screened for their antifungal activity against

Helminthosporum oryzae and Cephalosporium sacchari.



Aim of the Project

IHeterocyclic compounds containing C = N moicty plays an imporiant role
as common denominator for various biological activitics such as
antibacterial, [ungicidal and herbicidal that discussed so [ar. Like wise 1, 3,
4 - thiadiazoline ring is associated by virtue of incorporating toxophoric
N - C = S Imkage. On this point of vicw, the object ol the research is to
synthesize substituted 1, 3, 4 - thiadiazolinc derivatives and to characterize
them by physical constants and spectral cvidences. Afler charactenization
pharmacological test will he conducied on them. The aim of the project is as

[ollowing.

First step involyes formation of imino compounds

Second step Schiff base formation with thioscmicarbazide
One pot cyclization of thiosemicarbazone

Purification by different technigques

Characterization by physical constants and spectroscopic methods

oA T e

Biojogical test.



CHAPTER -2
EXPERIMENTAL
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1 A. SYNTHESIS OF 4 ( m-NITROBENZIMINQ) ACETOPHENONE

Reaction involved

H Acetic acid
=0 +H2 H3  Reflux 7 hours
H
NO2 = ~CH3
*——
02
Procedure

A mixture of m-nitrobenzaldehyde ( 0453 pm ; 3 m mol ) and
4- aminoacctophenonc { 0.405 gm ; 3 m mol ) was refluxed in glacial ﬁcetic
acid { 10 mi ) for 7 hours. The progress of the reaclion was monitored by
TT.C. The reaction mixture was then cooled Lo room temperature and acetic
acid was temoved by rotary evaporator under reduced pressure. The
resulting solid mass was recrystallized scveral times from ethylacetate. The
desired compound was isolaicd as a reddish yellow crystal, yield 71%,
m. p. 175-177°C.

'HNMR ( CDC1;/ TMS)
8:1.57 (s, 3H, CHs ), 6.65 (d, 1H, N=C-H ), 7.83-7.71( m, aromatic).
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Elemental analysis
Found: C, 67.16 ; H, 4.51; N, 10.44; O, 17.89. C 512N O,

Reaction Mechanism

NO2

—I-Jir CH3aCOOH
J PH+
Z @ H
(O om e (OO
H H
NO2 NO<2

‘H+ —H20

H
NO2



1B. SYNTHESIS OF S-METHYL-5-|4°( m - NITROBENZIMINO)]
PHENYL-2-AMINO-A-1,3,4-THIADIAZOLINE

Reaction involved
H
- Ha + HZN—NH—g_NHZ Acetic acid
Refiux 5 hours
NO2
H

CH3
| NH
S
NP
NO2 NiH2

Procedure

A mixture of 4 ( m-nitrobenzimino} acetophenone ( 1.340 gm; 5 m mol ) and
thiosemicarbazide ( 0.455 gm ;. 5m mol ) was refluxed m glacial acetic acid
( 4 ml ) for 5 hours. The progress of the reaction was monitored by TLC.
The reaction mixture was then cooled to room temperature and acetic acid
was removed by rotary evaporator under reduced pressure, The resulting
solid mass was recrystallized several times from ethylacetate. The desired

compound was isolated as yellow crystal, yield 61%, m. p. 145°C,

1R Spectrum
Ve ( KBr Y em™ : 3310-3069 ( NH, C-H aromatic, I-C=N), 1664 {C=N ),
1647 (C =N}, 1634 {C=C). 1599 (C=C), 1516 {(C=C), 1341{ O -N=Q).
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'H NMR ( CDCL/ TMS)
8: 1.57 (s, 3, CH3), 2.24 { 2H, NH;), 6.65 (d, tH,=C - H ), 7.96-7.26( m,
aromatic ), 8.2 ( 1H, NH).

Elemental analysis
Found: C, 56.29; H, 4.43; N, 20.51; O, 9.37; §, 9.39. C;¢HsNs0-S.

NO2 CchDDH

N—@—g—ﬁHMHﬁNHz

Ha H

H DHz

_N@_EETNHENHE
H3 H
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2 A. SYNTHESIS OF 4( p -NITROBENZIMINO) ACETOPHENONE

Reaction involved

H

=0

Acetic acid
+ H2 ~CH3 Reflux 8 hours
NO2
i b
02

Procedure

A mixture of p- nitrobenzaldehyde ( 0.604 pm ; 4 m mol } and 4 - aﬁﬂno-
acetophenone ( (.540 gm ; 4 m mol ) was refluxed in glacial acetic acid
{ 10 mi ) for B hours. The progress of the reaction was monitored by TLC.
The reaclion mixture was then cooled 1o room temperature and acetic acid
was removed by rotary evaporator under reduced pressure. The resulting
solid mass was recrystallized several times from ethylacetate. The desire;d
compound was isolated as a reddish vellow <crysial, wvield 72%,
m. p. 105-106 °C.

'"H NMR ( CDCl;/ TMS)
8: 1.57( S, 3H, CHy), 6.72( m, 1H, H-C=N), 7.98-7.59 { m, aromatic ).



Elemental analysis
Found: C, 67.16; H, 4.51; N, 10.44; O, 17.8%. C5H,2N,0s.

Reaction Mechanism:

D

G HzCOCH

+
—H lCHz.C OOH

m+

H
Q2 ~CH3
H

lCHsGDDH

. F

Hz i: : g
H -

—H —H2C

47
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2B, SYNTHESIS OF 5-METHYL-5-14'( p - NITROBENZIMINO )|
PHENYL - 2 - AMINO - A’ -1, 3, 4-THIADIAZOLINE

Reaction involved

H
Acetic acid
f-— H3 +H N—NH—@—NH
N@C 2 2 Reflux 7 hours
NCo

02
Procedure
A mixture of 4 { p - nitrobenzimino)acetophenone { 1,340 gm ; 5 m mof )
and thioscmicarbazide { 0.455 gm; 5 m moi ) was refluxed in glacial ﬁcetic
acid  { 3 ml) flor 7 hours. The progress of the reaction was monitored by

TLC. The reaction mixturc was then cooled 1o Toom temperature and acetic
acid was removed by rotary evaporator under reduced pressure. The
resulting solid mass was recrystaflized several times from ethyfacetate. The

desired compound was isolated as yeilow crystal, yictd 65%, m. p. 140°C.

'"H NMR ( CDCl;/ TMS )
8:1.58 (s, 3H, CH; ), 2.24 (2H, NH, ), 6.73-6.69 (m, {H,H-C=N),
7.96-7.66 ( m, aromatic ). 8.25 ( 1H, NH ).



Elemental analysis
Found: C, 5629, H, 4.43; IN, 20.5 l, 0, 93?, S,. 9.39. C[.{,H.]SNS{JES.

Reaction Mechanism

CHSGDDH (‘

-0 »@f—wﬁw

C.H 3COCH

HE H

—HED
H3

o L
@w s




A0

3A. SYNTHESIS OF 4 ( DIPHENYLIMINO ) ACETOPHENONE

Reaction involved

Acefic acid
=0 * H2 H3 Reflux 7 hours

N ——

C= >CH3

Procedure .

A mixture of benzophenone { 0.362 gm ; 2 m mol } and 4-aminoaceto-
phenone { 0.270 gm ; 2 m mol ) was tefluxed m glacial acetic acid ( 5 ml )
for 7 hours. The progress of the reaction was monitorcd by TLC. The
reaction mixture was then cooled to room temperature and acetic acid was
removed by rotary evaporator under reduced pressure. ‘The resulting solid
mass was recrystallized several times from ethylacetate. The desired

compound was isnlated as a greyish crystal, yield 62%, m. p. 85-87°C.

Elemental analysis
Found: C, 84.25; H,5.72; N, 4.68 ; O, 5.34 C;H;zNO.
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Reaction Mechanism

—H [CH3COOH

H
O ers H
- >CH3
CH3COCH @

CH3

©
o)
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3B. SYNTHESIS OF 5-METHYL-5-] 4 ( DIPHENYLIMINO)]
PHENYL-2-AMINO - A%~ 1, 3, 4 - THIADIAZOLINE

Reaction involved

Reflux 5 hours

cH3
C= I NH
)

C
I{IHz

4 (- Diphenylimino ) acetophenone ( 1.196 gm ; 4 m mol ) and thiosemi-

= N—@j—CH3 + H2N—NH-§—NH2 Acetic acid

Procedure

carbazide { 0.364 mg ; 4 m mol ) was refluxcd in placial acetic acid ( 5 ml )
for 5 hours. The progress of the reaction was monitored by TLC. The
reaction mixture was then cooled to room temperature and acetic acid was
removed by rotary evaporator under reduced pressure. The resuiting solid
mass was recrystallized several limes from ethylacetate. The desired

compound was isolated as a greyish crystal, yield 65%, m. p. 90°C.

IR Spectrum

Ve ( KBrYem™ ;3360 - 3209 (b, NH ), 3109 - 3101 ( b, C - H, aromalic },
3116 (H-C=N), 2975 ( H - C, aliphatic ), 1674 (C=N), 1602 (C=C),
1590 (C=C), 1490({C=C).
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'"H NMR ( CDCL/ TMS)

8: 1.57 (s, 3H, CHy), 2.20 ( 2H, NH;), 7.66 - 7.56 ( m, aromatic ), 7.96
{ THLNH}

Elemcntal analysis

Found: C, 70.94 ; H, 541 ; N, 15.04 ; 5, B.61. CoHaaNaS.

Reactiﬂn Mechanism

N—@—EMHQNH&HHQ

C HECDDH

NHNH NH2—--~—I- @ NNH(ﬁ,NHg
CH3C00H
@ @ HS H
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4 A. SYNTHESIS OF 4 { p-CHLOROBENZIMINO) ACETOPHENONE

Reaction tnvolved

Acefic acid

+ H2 ~CH3  Reflux 10 hours

S

Procedure

A mixturc of p-chlorobenzaldehyde ( 0.562 gm ; 4 m moi) and 4-aminoaceto
-phenone { 0.540 pm ; 4 m mo!l ) was refluxed in glacial acetic acid ( 10 ml )
for 10 hours. The progress of the reaction was monttored by TLC. The
reaction mixture was then cooled to room temperature and acetic acid was
removed by rotary evaporator under reduced pressure. The resulting solhid
mass was Tteerystallized several times from ethylacetate. The desired

compound was isolated as a reddish crystal, yield 70%, m. p. 125 ’C.

'H NMR ( CDCly/ TMS )
8:1.7 (b, 3H, CH;3), 6.6 ( &, 1H, H - C =N, 7.5-7.2 ( m, aromatic ).

Elemental analysis
Found: C, B1.06; H, 5.44; N, 6.30; (3, 7.20; Cl, 15.95. CsH;NOCl.



Reaction Mechanism:

— lCHaCDDH
+
H
H
C L H3
H
| cHacoOH

33
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4B. SYNTHESIS OF 5-METHYL-5-]4°( p - CHLOROBENZIMINO)|
PHENYL-2-AMINO-A’1, 3, 4-THIADIAZOLINE

Reaction involved

h _@ N
- >CH3 + H2N—NH—§~*NH2 Acetic acid
Reflux 5 hours

H PHS
| = NH
SN T
NP2
fi

Procedure

A muxture of 4 { p-chlorobenzimino ) acetophenonce { 1.030 gm ; 4 m mol )
and thiosemicarbazide ( 0.364 gm, 4 m mol ) was refluxed in glacial acetic
acid { 7 ml ) for 5 hours. The progress of Lhe reaction was monitored by
TLC. The reaction mixture was then cooled to room temperature and acetic
acid was removed by rotary cvaporator under reduced pressure. The
resulting solid mass was recrysiallized several times from ethyiacetate.

The -dﬂsii'ed compound was isolated as reddish crystal, yeld 65%,
m. p. 140-142°C,

IR Spectrum

Vaar ( KBr Yern™ : 3347 - 3317 ( b, NH ), 3053 ( aromatic C - H, }, 3190
( H-C=N), 2971 {aliphatic C - H ), 1664 (C=N), 1655 ( C=N), 1594
(C=0), 1529 (C=C), 1490( C=C), 819(C-Cl).



IH NMR ( CDCl;/ TMS)

5:1.62 (s, 31, CHy), 2.27 (2H, NH,), 6.6 {m, IH, H-C=N),

7.61 - 7.26 ( m, aromatic), 7.92 { 1TH, NH).

Reaction Mechanism

CHBCDC}H (‘

H P ﬁ
c@— —RHNHCNH 2
H3 Ill

lGHaCDDH
+
H 2
C = NHCNH 2
HaH
_|'.'|' —Hz0

CHa

OO
_ql %ﬁ}ﬂ

CH3
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3.1  Synthesis and characterization of 4 (m-nitrobenzimino)
acetophenone (IA)

A mixture ol #7 - nilrobenraldehyde { 0.453 mg ; 3 m mol ) and p - amino-
acetophenone { 0.403 mg ; 3 m mo! } was refluxed for 7 hours in glacial
acetic acid ( 10 ml ). The progress ol the reaction was followed by TLC. The
reaction mixture was then cooled 10 room tcmperature and acetic acid was
removed by rotary evaporator under reduced pressurc. The resulting solid
mass was then recrystallized several times [rom ethylacctate, as reddish
yellow crystal ( 1A ), yields 71%, m. p. 175-77°, R; 0.68 in pet - ether :

ethylacetate { 2 : 1 ) solvent systemn,

H Acetic acid
=0 +H2 ~CH3  Reflux 7 hours
H

0o = - CH3

-—

(1A)
NO2

The "H NMR spectrum { 300 MHz, CDCls, Fig. 1) wilh a singlet at § 1.57
integrating for three prolons wcere ascribable to methyl protons. A doubict at
0 6.65 could be assigned for onc imino proton. A bunch of signals within
b 7.83 — 7.71 were indicative for aromatic protons.

Elemental analysis { Table : 1) of thc compound { TA } were [ound as C,
67.16% ; H, 4.51% ; N, 10.44% ; O, 17.89%, which indicates the molecular
formula CisH;zN;O;. Therefore, the 'H NMR specimom and clemental
analysis of the compound confirmed { IA ) to be 4 ( m-nitrobenzimino }

acetophenone.
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Sample SR C H ]
(mg) | FREREE A%C |FRABNEE AdsH |FR{EA AN
Acetoanilide 2125 | 71.09 71.16 0.07] 671 6.78 0.07 | 10.36 10238 0.02
1a 21306716 6652 0B4] 451 442 -009|1044 1029 -0.15
1h 2337|5629 393 16031 443 4905 053] 2061 2279 228
2a 2162 | 87.16 6612 —104| 451 373 -078]|1044 1020 024
2b 2233 |56.29 57.18 0.87]| 443 450 007412051 1519 —5.32
3a 2132 {8425 7248 1137 572 6.8 066! 468 9.21 453
3b 2173|7094 5479 -1615| 540 591 0511504 1592 0.88
4a 2088|8106 6848 -12B0( 544 425 -118| 630 483 141
4h 20476172 4630 -1502| 486 402 -084]17.99 1835 0.38
la g 12011 15 {80.165 67.16
H 1.008 12 12.008 451
N 14.0067 2 280134 10.44
O 15.909 3 47997 17.80
S 32.06 D 0 0.00
MW 2682714 100.00

Table 1 : Elemental gnalysis of the compound 1A

19
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3.2 Synthesis and characterization of 5-methyl-5 [4' (m-nitrobenz-

imino ) | phenyl-2-amino - Al-1, 3, 4 - thiadiazoline ( 1B )

An equimolecular mixture of 4 ( m-nitrobenzimino) acetophenone { 1.340
gm ; 3 m mol ) and thiosemicarbazide ( 0.455 gm ; 5 m mol ) was refluxed
for 5 hours in glacial acetic acid { 4 mi ). The progress of the rcaction was
monitored by TLC. The reaction mixture was then cooled to room
temperature and acetic acid was removed by rotary evaporator under
reduced pressure. The resulting solid mass was teerystallized several times
from ethylacetate as vellow crystal ( 1B ) yield 61 %, m. p. 145°C, R 0.60 in
per-ether : ethylacetate { 2 : 1) solvent system.

H
= CH3 + H?_N-NH-@—NHz Acetic acid
Reflux 5 hours
Q2
H

pHs

~
02 EHQ

(18)
Tts TR spectrum ( Fig : 2 } showed a broad absorption band at 3310 - 3069
cm’ indicative of N - i1, H - C =N and aromatic C - H stretching together.
The two absorplion bands at 1664 cm™ and 1647 cm™’ were due to the two
C = N sueiching. The sharp distinction bands at 1634, 1599 and 1516 cm”

were indicative for aromatic C = C bonds. The weak band at 1341 em™ was



observed for N = O bond but the absence of C = S bond in the spectrum was
suggestive for the cyclization of thiosemicarbazone,

The "H NMR spectrum ( 300 MHz, CDClj, Fig. 3 ) with a singlet at § 1.57
miegrating for three protons were assignable 10 methy} group. A singlct at
3 2.24 was ascribable for two NH; protons. A doublet centered at & 6.65
{ J =0.04 ) integrating for one prolon was attributable to ymino group. A
broad multiplet ranging from & 7.96 - 7.26 were ascribable for aromatic
protons. The down [ield resonance at & 8.2 was thought (o be due to the NH

proton.

Flemental analysis { Table 2 ) were found to be C, 56.29 ; H, 4.43, N, 20.5]
- (3, 9.37 : 8, 9.39, which were in full agreement for 1the molecular formula
C1eHsNsO5S.

?57-?'5“

Therefore, the IR spectrum, "H NMR specirum and efemental analysis of 1the
compound confirmed { 1B ) to be 5-methy! — 5 [ 4 ( m - mirobenzimine 3]
phenyl - 2 - amino - A™- 1, 3, 4 - thiadiazoline.
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Sample oWE C H N
{mg) [FRAREN A%C | FRERNEE A%H [ FTRIENEM A WN
Acetoanilide 21251 7109 71.16 007 ] 671 6.78 00711036 10.38 .02
1a 2130 67.16 B6.52 -064| 451 442 0091044 102§ -0.15
1b 23371 56.29 13938 -1683| 443 496 05312051 2279 2.28
Z2a 2162 | 6716 66.12 -104 | 451 373 -0.78]1044 10.20 —0.24
Zh 22335629 57.16 87 443 450 007 | 2051 1519 ~5.32
3a 2132|8425 3248 1177 5.32 6.38 0BG [ 468 9.2 4.53
b 217370494 5479 -1615| 540 591 .51 [ 15.04 1582 0.88
4a 2088|8106 6846 -1260| 544 425 -119| 630 4.80 -1.41
4b 2047116172 4670 -~1502| 486 402 0841799 1835 .36

The elemental analysis of the compound 1B

theoretical value for H and N but varialion was observed in case of C. This

type of variation may be occurred in case of nitrogenous compoun staying

showed almost similar to

for a long time. So, we can give the calculated value for the componnd |B.

Table 2 : Elemental analysis of the compound 1B
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3.3  Synthesis and characterization of 4 ( p-nitrobenzimino)

acctophenone { 2A )

A mixture of p - nitrobenzaldehyde { 0.604 gm ; 4 m mol ) and 4-amino-
acetophenone { 0.540 gm ; 4 m mo} ) was refluxed for 8 hours in acctic acid.
The reaction mixturc was cooled 1o room temperature and acctic acid was
removed by rolary evaporator under reduced pressure. The resuliing solid
mass was recystallized several times from ethylacetaie as reddish ycllow
crystal ( 2A ), yield 72%, m. p. 105-106°C, R¢ 0.67 in ethylacctate : pet -

ether { 1 : 2 ) solvent system.

H
=0
Acetic acid
+ H2 ~CH3 Reflux B8 hours
NGC2

H

{2A)
02
Tts "H NMR spectrum ( 300 MHz, CDDCly, Fig. 4 ) with a sharp singlel al
8 1.57 integrating for three protons were ascribable for methyl group. the
multipet at & 6.72 was assigned for one imino proion. The muitiplct was due
to the long range coupling of ortho proton of aromatic ring. A broad

multiplet ranging from & 7.98 - 7.59 were attributable [or aromatic protons.



&3

The elemental analysis ( Table - 3 ) of the compouncd { 2A ) were found as
C, 67.16; 11, 4.51; N, 10.44 ; (3, 17.89 ; which were indicative for molecular
formula Cle]gNz'O}:.

Therefore, the '"H NMR spectrum and elemental analysis of the cotnpound
2A confirmed the desired struclure and it was named as 4 ( p - nitrobenz-

iming) acetophenonc.
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Table 3 : Elemental analysis of the compound 2A

Sample SR C H N
(mg) |FRMAEE A%C [FABREM A%H I TRE A 9N
Acetoanilide 2125 | 71.089 T1.16 Q07 &1 B8.78 007 110368 1038 0.02
T1a 2130 | 67.16 6652 0641 451 442 0051044 1029 =015
1h 233715629 3936 -165831 443 456 05312051 22749 2.28
2a 2162 { 67.16 66.12 -1.04 | 451 373 =078 [ 1044 10.20 —0.24
2h 2233 15629 5716 087 443 450 Q072051 1519 -5.32
3a 213218425 7248 -11.77| 572 638 0686 | 468 221 453
3b 2173|7084 54789 16715} 540 5.9 05111504 1582 (.88
45 2088 | B106 B348 -—-1260] 544 425 -1.19 | 630 489 -1.41
b 2047 16172 4670 —-15021 486 A02 -0.84 | 1789 18.35 0.36
2aC 120114 15 180168 6716
H 1.008 12 12.086 451
N 14,0067 2 280134 1044
O 15.5599 3 47.997 17.89
s 3206 J 0 0.00
MW 2682714 100.00

0L
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3.4 Synthesis and characterization of S-methyl -5 - |4’ (p-nitrobenz-

imino}| phenyl - 2 - amino - A%-1, 3, 4 - thiadiazoline { 2B)

A mixture of 4 { p - nitrobenzimino) acetophenone ( 1.340 gm ; 5 m mol )
and thiosemicarbazide ¢ 0.455 gm ; 5 m mol ) was relluxed for 7 hours in
glacial acetic acid ( 5ml ). The reaction mixlure was cooled to room
temperature and acelic acid was removed by rotary evaporator under
reduced pressure and the resulting solid mass was recrystallized scveral
times from ethylacetate as yellow crystal ( 2B ), yield 68%, m. p. 140°C, Ry

0.65 in ethvlacetate : pet- ether { 2 : 1 ) solvent system.

H
= -CH3 + H2N—NI+§—NH2 Acetic acid
Reflux 7 hours

X
NO92 - ‘
S

02 (2B8)

its "H NMR spectrum ( 300 MIz, CDCl;, Fig. 5 ) showed sharp singlet at
& 1.58 integrating for thrce protons assignable for methyl group. A broad
peak at 8 2.24 was ascribable for two proton of the NH, group. The multiples

centered at & 6.70 was atiributable for one imino proton. The multiplct was
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due to the long range ortho coupling of aromatic ring. The peak at & 8.23
was assignable [or one NH proton. A broad muitiplet ranging [rom & 7.96 -

7.66 was attributable for aromatic protons.

The clemental analysis { Table 4 ) of the compound 2B were found to be C,
56.29 1 11:4.43 ; N, 20.51 : 0. 9.37 ; 8, 9.39, which were suggestive for the

molecular formula CmH]_gNjO;S.

The 'H NMR spectrum and elemental analysis confirmed compound { 2B )
to be 5 - methyl - 5 - | 4 { p - nitrobenzimino) | phenyl - 2 - amino - A*1, 3,

4- tmadiazoline.
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Sample S E ¢ H N
(mg) |FRIfERTENE AWC [ FRFEBIEME AvH |TREMNEBH A%N

Acetoanilide  2.125 | 71.09  71.16 0071 641 678 0.07 11036 10.38 0.02

la 2130 6716 B652 =064 | 451 442 -009)1044 1029 -0.15
ib 2337 156829 3936 1693 | 443 496 0.53 | 20.51 2279 228

23 2162 | 6116 6612 104 451 373 078 (1044 10.20 -0.24
2bh 2233 | b6.23 5116 087 | 443 450 0.07 [ 2051 1519 —5.32

Ja 2132 | 8425 7248 1177 | 532 638 066 | 468 9.21 453

3b 217317094 5473 -16.15 [ 540  5.91 .01 11504 1592 0.as8
4a 2088 [ 8106 6846 -1260) 544 425 -119| 630 489 ~-1.H1
4b 2047 161.72 4670 —1902] 486 402 -084]11799 1835 0.36

The elemental anaiysis of the compound 2B showed almost similar to
theoretical value for H and N but variation was observed in case of C. This
type of variation may be occurred in case of nitrogenous compound staying
for a Jong time and it was observed by the fading of colour. Seo, we can give

the calculated value for the compound 2B,

Table 4 ; Elemental analysis of the compound 2B

¥
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3.5 Synthesis and characterization 4 { diphenylimino )

acetophenone ( JA )

An equimolecular mixture of benzophenone ( 0.362gm ; 2 m mole ) and
4 - aminoacetophenone ( 0.270 gm ; 2 m mole ) was refluxed for 7 hours in
glacial acetic acid. The reaction mixture was cooled o room temperaturce
and the acctic acid was removed bv the rotary evaporator under reduced
pressure and the resulting solid mass was recrystallized several times from
ethylacetate as grayish crystal ( 3A), yield 62 %, m. p. 85-87°C. Ry 0.71 in
cthytaceiate : pet - ether ( | : 2 ) solvent systemn.

Acetic acid
=0 + H2 ~CH3 Reflux 7 hours
-1
= CH3
(3A)

Its elemental analysis { Table : 5 ) were found to be C, 84.25 ; H, 5.72 | N,
4.68: O, 5.34. which were suggestive for the structurc named as 4

(diphenyl- imino) acetophenone.



Sample aF K C H N
{mg) [FRMBITEMN A%C [FRERNEE A%H IF{NBFEIE A%W%N
Acetoanilide 212517109 T1.16 ooy 671 678 0.07 11036 10.38 002
1a 2130 | 6716 6642 -064 | 4517 442 -00%|i1044 10.29 .15
ib 2337 | 5679 3936 -1693)] 443 496 -0.53 | 2051 2279 2.78
2a 2162 | 6716 6612 ~1.04 | 4.5] 3.73 078 11044 1020 —.24
2h 223315628 (/718 0870 443 450 007 [ 20851 1518 -5.32
3a 2132 | B425 7248 1177 9372 538 066 | 468 9.2 453
3b 21737084 5479 1615 540 591 05111504 1582 (.88
4a 2088 8106 6346 12600 544 425 119 630 489 -1.41
4b 2047 16172 4670 1502 486 4072 ~-(.84 | 1799 18.35 0.36

The elemental analysis of the compound 3A was found similar to that of
theoretical value for H but variation were observed in case of C and N. This
type of variation may be occurred due to the presence of moisture sensitive
C=N moiety in the compound. So, we can give the calculated value for the

compound 3A,

Table 5 : Elemental analysis of the compound 3A

L



77

3.6 Synthesis and characterization of 5-methyl - § - [ 4’ ( diphenyl-

imino)| phenyl - 2 - amino - A’-1, 3, 4 thiadiazoline ( 3B )

An cquimolecular mixture of 4 ( diphenylimino) acetophenone ( 1.196gm | 4
m mmaol) and thiosemicarbazide { 0.364gm ; 4 m mol ) was refluxed for 5
hours in acetic acid { 5ml ). The reaction mixture was cooled to Toom
ternperature and acetic acid was removed by (he rotary evaporator under
reduced pressure and Lhe resulting solid mass was recrystallized scveral
times from ethylacetate as grayish crystal, yield 65%. m.p. 90°C, R; 0.68 in

pet - cther : ethyl acetate (2 - 1 ) solvent system.

} N—@—ﬁ g + szHﬁ L iy Acstic acid
Reflux 5 hours
C> FH3
C= NH
A
S

N
(38) Kz

Its IR spectrum ( Fig : 6 ) showed a broad absorption band ranging from
3360 - 3209 ¢m”’ indicative of NH, or NH groups. The absarption band at
3090 -3116 em”' were C - H stretchiug for aromatic € - H and immo C - H.
Very weak absorption band was observed at 2975 cm™ for aliphaiic C - H
stretching. The bands at 1674 em™ were suggestive of C =N moiety.
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The mext sharp consecutive bands at 1602, 1590 at 1490 em™ were

ascribable for the C = C bond of aromattc 1ing.

The 'H NMR spectrum { 300 MH;, CDCls, Fig : 7 ) showed a broad singlei
at & 1.57 integrating threc protons were suggestive [or methyl group. A
singlet at & 2.20 integrating two protons were attributable for NH, moiety. A
broad multiptet at & 7.66 - 7.56 were assignable for aromatic protons. A peak

at & 7.96 intcgraung one proton was ascribable for NH proton.

Elememual analysis ( Table : 6 ) were found to be C, 7094 ; H, 541 | N,
1504 . S, R.61. Which were supgestive for the molecular formula

CaaH2aNaS.

Therefore, IR spectrum, 'H NMR spectrum and elemenial analysis were
expressed harmony [or the strueture named as 5 - methyl - 5 - [ 4’ (diphyl-

imino)| phenyl - 2 - amino - A? 1,3, 4 - thiadiazoline.



Sample SR C H N
(mg) [ FRHBERIFEE A%C FRIERTEE A%H [FREMEIRE A%N

Acetoaniide 2125 | 7108 7116 007} 671 678 0.07 11036 10.38 0.02

1a 2130 1 68716 6652 ~064 | 451 442 0091044 1029 =013
ib 2337 | 56.28 3936 1693 | 443 496 0532051 2279 2.28

2a 2162 | 8716 662 -104 | 451 3373 -0.78|1044 1020 —0.24
2b 2233 | 96.29 5716 087 443 450 0.07 12051 15.19 -D.32

3a 2132 18425 7248 -11.77| 572 638 066 | 468 521 453
3b 217317094 5419 -16.15]| 540 5.91 0.51 11504 1592 0.88

4a 2088 [ 2106 6846 1260 544 425 119 §30 489 -1.41
4b 2047 | 61.72 4670 -1502 | 486 402 -084(1795 1{8.35 026

The elemental analysis of the compound 3B showed almost similar for that of
theoretical value for H and N but vanatiou was observed in case of C. This
type of variation may be occurred in case of nitrogenous compound staying

for a long time. So, we can give the theorelical value for the compound 3B,

Table 6 : Elemental analysis of the compound 3B

6L
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3.7 Synthesis und characterization of 4 ( p-chlorobenzimino)

acetophenone { 4A )

A mixture of p - chlorobenzaldeyide ( 0.562g ; 4 m mol ) and 4 aminoacto-
phenone { 0.540 gm ; 4 m mo! ) was refluxed for 10 hours in acenc acid
(10ml ). The reaction mixture was cooled to room temperature and acetic
acid was removed by rotary evaporator under reduced pressure and the
resulting solid mass was recrystallized several times from ethylacetate as
reddish crystal solid, yield 70 %, m. p. 125°C, R¢ 0.65 in ethylacetate : pet -

ether (1 :2 ) solvent system.

Acedfic acid

+ H2 —CH3  peflux 10 hours

7OH3 |

(4A)

Its '"H NMR spectrum ( 300 MHz, CDCly, Fig : 8 ) showed a broad signal
at & 1.7 integrating three proton were ascribable for methyl moicty. The
doublet at & 6.6 integrating one proion were auributable for immo proton.

The doublet were due to the long range coupling of orthoe proton of the



B3

aromatic ring. The multiplet ranging at & 7.5-7 were assignable for aromatic

POLOTL.

Clemental analysis { Table 7) were [ound to be C, 69.90 ; H, 4.66 | N, 5.43 ;
0, 6.21; Cl, 13.80 ; which were suggestive for the molecular formula
CsHNOCL

The '"H NMR spectrum and elemental analysis confirmed ( 4A ) to be the

desired structure named as 4 ( p-chlorobenzimino) aceptophenonc.



Sample SR C H M
(mg) 1°FiBI{E R A%C [FRIERIFIE A%H FRIER A %N
Acetoanilide 21251 71.09 71.1§ Q07 &.71 6.78 007 (1036 1038 0.02
Ta 2130 | 67.16 6652 064 | 4.51 442 -0.09 | 1044 10.29 .15
1h 233715629 3836 -16.93 1 443 4,85 05312051 22749 228
2a 2162 | 6716 6612 -104 | 451 3.73 078 | 1044 1028 -0.24
b 2233|5629 57116 0.87 443 450 0072051 1519 =532
3a 2132|8425 7248 -11.27| 5.72 638 066 | 4628 9.21 453
3b 211317084 5479 1615 | 540 5.81 05111504 15482 0.B8
435 2088 | 8106 6846 1260 544 425G -1.19 | &30 48% -1.41
4b 2047 | 61.72 4670 -i502) 488 40?2 -084]|179% 18.35 0.36

The elemental analysis of the compound 4A showed almost simjlar to that of

calculated value for H and N but variation was observed for C. This tvpe of

vanation may be occurred in case of nitrogenons compound stayving for a

long time and it was noticed by the fading of colour. Therefore, we can give

the theoretical value of the compound 4A.

Table 7 : Elemental analysis of the compound 4A

o]
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3.8 Svnthesis and characterizations of 5 - methyl- 5 - [ 4" ( p - chloyo -

benzimino ) | phenyl - 2 - amino - Al- 1,3, 4 - thiadinzoline (4B }

An equimolecular mixture of 4 ( p-chlorobenzimino ) acetophcnone ( 1.030
am; 4 m mol } and thiosemicarbazide { 0.364 gm ; 4 m mol } was refluxed
for 5 hours in glacial acetic acid ( 7 ml ). The reaction mixture was cooled to
room temperature and acetic acid was removed by rotary cvaporator under
reduced pressure. The resulting solid mass was recrystallized several times
from ethylacetate fumished reddish colored crystal, yield 65%, m. p. 140-
142°C, Ry 0 56 in elhylacetate ; pet - ether ( 1 : 2) solvent system.

” B
— >CH3 « HZN—NH—g—NH 5 Acetic acid
Reflux 5 hours

Its IR spectrum { Fig : 9 ) showed a broad absorption band at 3347-3317 cm’
' were ascribable for NH group. The weak absorption band at 3190 e’ was
attributed [or C - H stretching of imino group. A weak band also showed at

3053 cm™' were suggestive for C - H stretching ol aromatic moiety. Another
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weak band at 2971 em™ were indicmive for C-H stretching of aliphatic
moiety. The two sharp bands at 1464 and 1655 cm™ were suggestive for two
C = N bonds. The aromauc C = C bonds were assigned fromn the band at
1594 1529 aud 1490 cny’. The C - C! bending vibration was observed at
819 cm™. But IR showed no C = § siretching absorption.

The 'H NMR spectrum ( 300 MHs, CDCly, Fig : 10 ) showed sharp singlet at
8 1.62 infcgrating Lhree protons for methyt group. Two protons were
atiributed for NI1; group at & 2.27. A multiplet of one proton was ascribable
for imino group at & 6.6 . The multipiet was observed due to the long range
ortho coupling of aromatic ring. A broad multiplet were suggestive for
aromatic proton at & 7.61 - 7.26 . One proton integration at & 7.92 was
assignable for NI group.

Therefore, based on the IR spectrum and 't NMR spectrum confirmed (4H)
to he the desired compound named as 5 - methyl - 5 - [ 4" { p - chlnrnbenz-

imino)| phenly - 2 - amino - A” 1, 3, 4 - thiadiazoline.
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Figure 10 : '"H NMR Spectrum of the compound 4B



CHAPTER -4

PHARMACOLOGICAL STUDIES



al

ANTIBACTERIAL SCREENING

4.1 Introduction :

To ascerlain antibacterial spectrum of an agent against various types of
pathogenic  organisms, anlimicrobial screeming is  necessary.  The
susceptibility of microorganisms to anlimicrobial agents can be measured
in vitro by a number of techniques among which the disc diffusion method.
using different concentrations of the agents absorbed on sterile filter paper
disc, is widely acceptable for the preliminary evaluation of antimicrobial

activily.

Disc diffusion technique is essentially a gualitative or semiguantilative lest
indicating the sensitivity or resisiance of microorganisin to the test material,
However, no distinction between bacteriostatic and baciericidal activity can

be measured by this method



4.2 Principle:

Dried and sterile filter paper discs { 4-5 mm diameter ) contaning the test
material are placed on nutrient agar plates seeded with 1est organism. These
plates are Lhen kept at low lemperature ( 4°C ) to allow maximum diffusion.

A number of events take place simulianeously including

(a) The dricd discs absorb waler from the agar medium and the material
under test is dissolved.

{(b) The test material diffuses from the discs Lo the surrounding media. The
diffusion takes place according to the physical law that controls the
diftusion of molecules through agar pel.

{c) There is a gradual change nf test material concentration in the agar
surrounding cach disc. The plates are then kept in an incubator (37°C)
for 12-18 hrs (o allow the growth of the organisins. If the test material
has any antimicrobial activity, it will inhibit the growth of
microorganism giving a clear, distinct zone called zone of imhibition.
The antibacterial activity of the test agent 15 determined by measuring

the diameter of the zone il inhibition in the 1term of mm.

In the present study, the antibacterial activity of S-methyl-3-f 4'( p-

chlrobenzimino)]phenyl-2-amino-A°-1, 3. 4-thiadiazoline were investigated.



4.3 Apparatus and Reagents:

(1)
(2)
(3)
(4)
(3)
(6)
(7)
(8)
(9)

Filier paper discs
Nutrient agar media
Petridishes
Inoculating loop
Sterilc cotion
Sterile forceps
Micropipeite
Methanol

Tesl tube
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4.4 Microorpanisms used for the activity test

Both grams positive and gram negative bacterial strains were Laken for

the test. The strains used Tor this investigaiion are histed n the Table 8:
These bacterial strains were supplied in pure form.

Tahle 8 ; List of Test Bacteria

Gram Positive Gram Negative

1. Bacilfus Subtills 1. Shigella Sonnei
2. Bacillus Cereus 2. Shigella Shiga
3. Sireptococuss Faecelis 3. Shigella Boydii

The section criteria of the bacterial strains as iesi organism in their is their

cstablished potential in causing infections diseases n humans.



05

4.5 Culture Media:

Nutrient agar media is used to demonstrate the antibacterial aclivily and to

make subculturc of the tests organisms.

Compaosition of the Nutrient agar media

' Ingredients Amounts
Bactopeptone 0.5 gm
Sodium Chloride | 0.5 pm
Bacto yeast exiract 1.0 gm
Bacto Agar 2.0 gm
Distilled Water 100 mi
| p 7.2+ 0.1 at 25°C
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4.6 The activity test:

Sample impregnated discs and standard antibiotic discs were placed gently
on the solidified apar plates, freshly seeded wit h (he test organisms wilh the
help of a sterile forceps to assure complete contact with media surface. The
spatial arrangement of the discs were such that the discs were not closer than
15 mm 1o the edge of Lhe plate and for enough apan to prevent overlapping
in the zones of inhibition. The plates were then inverted and kept m a
refrigerator for about 24 hrs at 4°C. 'Lhis is sufficient time for the material to
diffuse to a considerablec area of the media. Finally, the plaies were
incubated at 37°C for 12-18 hrs. Afler incubation, ihe antibacterial activity
of the test agent was determined by measuring the diameter of mhibition

zones i term of millimeter with a transparent scale.



4.7 Results of antibacterial activity test:

The thiadiazoline derivative showed significant antibacterial actlivity apainst
most of the test orpanism. The result of the antibacterial activity. measurcd
in term of zone of inhibition is shown in Table 9. The compound was used in
two concentrations 400 ng/disc and 600 pg/disc. The 7zone of inhibition
varied fom 7 mm to 15 mm at a concentration ol 400 pp/dise and [rom 8
mm to 18 mm at conceniration of 600 ng/disc. The compouuds showed

maximum activity against Bacillus Subdlls, Bacillus Cereus, Shigella

Skiga and moderate aclivity against Strepiococcus facealis

Table ¢ : In Vitro antibacierial aclivity of thiadiazoline derivative

o7

| Bacterial Strains

! Inhibition Zone { mm )

Thiadazoline derivative Doxycylin
400 pg/disc | 600 pp/disc | 300 pg/disc |
Gram Positive
RBacillus Subtills 15 18 35
Bacillus Cereus 13 16 |37
Streptococuss Faccealis | 11 13 30
Gram Negative
Shigetla Sonnei I 10 11 35
I[ Shigelfa Shiga | 13 15 35
j Shigella Boydii 7 8 36
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SUMMARY

The work done in this dissertation may be summarized as follows :

1A . 4(m-Nitrobenzimino ) acetophenone :

4 { m - nitrobenzimino ) acetophenone was synthesized by the coudensation

of equimolar mixture of r - nitrobenzaldehyde and 4 - aminoacetophenone.

O

71 %
02

1B. 5-methyl -5 }4' {m - nitrobenzimino ) ] phenyt-2-amino - A*-1,3,

4 - thiadiazoline :

Condensation of equimolar mixture of 4 ( m - nirobenzimimo )}
acetophenonc and thiosemicarbazide afforded 5 - methy!-5 [ 4 ( m - mitro-
benzimino ) | phenyl-2-amino - A°- 1, 3, 4 - thiadiazoline of moderate yield.

H F:Hs
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2A. 4 ( p - Nitrobenzimino ) acetophenone :

4 { p - nigobenzimino ) acclophenone was synthesized from the

condensation of equimolar mixture of p - nitrobenzaldehydc and 4 amino-

O

72 %

acelophenone

02

2B. 5-methyl-5- |4 ( p- nitrobenzimino )] phenyl - 2 - amino - Al-

1, 3, 4 - thiadiazoline :

Equimolecular condensation of 4 ( p - nilrobenzimino ) acelophenone und
thiosemicarbazide afforded 5 - methyl - 5 - [ 4° ( p - nitrobenzimino) |

pheny! - 2 - amino - A% - 1, 3, 4 - thiadiazoline.

H PHS
= NH
S
NO2

W
i

85 %
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3A . 4(Diphenylimino ) acetophenone :

4 ( Diphenylimino ) acetophenone was synthesized from the equimolecular

condensation of benzophenone and 4 - aminoacelophenone.

c- @£H3

62 %

3B. 5-methyl -5 - [ 4' ( diphenylimino)] phenyl - 2 - amino - A™-1, 3,

4 - thiadiazoline :

Condensation of equimolecular mixture of 4 { diphenylimino) acciephenone
and thiosemcarbazide vielded 5 - methyl - 5 - | 4 { diphenylimino}] pheny]

-2 -amine - A® - 1, 3, 4 - thiadiazoline of good yield.

OF
C= NH
]

~NcF
65 % NHo
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4 A . 4 (p - Chlorobenzimino) acetophenone :

4 { p - chlorobenzimino} acetophenone was synthesized from the equimolar

condensation of p - chlorobenzaldeylde and 4 amimoactophenone.

~CH3

70 %

4B. 5-metbyl-5-[4 (p-chlorobenzimino }] pbenyl - 2 - amino -
A® - 1,3, 4 - thiadiazoline :

Condensation of equimolar mixture of 4 {p - chlorobenzimino) acclophenone
and thiosemicarbazide yielded 5 - methyt - 5 - [ 4 ( p - chlorobenz-imino)]

pheny! - 2 - amino - A’ - 1, 3, 4 - thiadiazoline.

H PH3
= NH
S

W
e

' 65 %

5 . Pharmacological investigations have been carried out on all the

synthesized thiadiazoline derivatives which are described in the chapter 4 .
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