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Some substituted 1, 3, 4 - thiadiazolinc 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:

lA.

H

=0 + H2 o
H

H3

02

Acetic acid

Reflux 7 hours

71 %

-rNH

S"C;;J
61 % NH2

=
H

TCH3 + H2N-NJ-NH2 Acetic acid
Reflux 5 hours

-N-
H

18. 0



H

=0

N02

+ H2

Acetic acid

Reflux 8 hours

72 %

2 B.

H

N02

;....cH3 + H N.N~-NH Acetic acid
2 2 Reflux 7 hours

H
-NH

kJ"C~
65 % ~H2



J

62%

Acetic acid

;....cH3 Reflux 7 hours

c=

~ Acetic acid
;....cH3 + H2N-NH-e-NH2Reflux 5hours3 B.

=

65%

PH_3
NH

I ~----J
s c/

~H2



70%

Acetic acid
~H3 Reflux10hours

H

+ H2

H

=0

4A.

65%

48.

H
;-CH3 + H2N-N~-NH2 Acetic acid

Reflux 5 hours

Finally antibacterial 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 thioanalogue 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.

Urea
1

H2N-NH-B-NH-NH 2
Thiocarbohydrazide

3

H2N-NH~-NH-NH:;
Carbohydrazide

2

H2N-NH-tNH 2
Thiosemicarbazide

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 aminoguanidincs (7.10).

H2N]-SH H2N-NH-E-SH H2N]~NH2
5 6 7

NH
H2N-e-NH-NH2

B

NH N-NHZ
H2N-NH-e-NH-NH 2 H2N-NH-e-NH-NH,

9 10

0"'



Thiosemicarbazide is a white crystalline solid. ]t can be recrystallized from

water. It is soluble in water, ethanol, methanol and sparingly soluble in

ethylacetate.

The discovery ofhydrazinc was a prerequisite for that of carbohydrazidc and

thiocarbohydrazidc. A. W. Hotfmann had prepared diphenylhydrazine in

1863 and E. Fischer began his classical researches on phenylhydrazine in

1875. Curtius et af.1, z described the results of hydrazinolysis of carbonic

acid derivatives partly in 1894 and fully in 1895. In the course of their work,

they synthesized the hydrazine salt of dithiocarbazic acid (NHzNHCSSH :

NH2NI'h) by the condensation of carbon disulfide with hydrazine. It was not

until 1908 R. Stolle3 fonnerly Curtius's associates obtained thioearbo-

hydrazide by the hydrazinolysis of dithiocarbazic llcid.

H2N-NH2 + CS2



Over the years, interest in the chemistry of thioearbohydrazide and

thiosemicarbazide have steadily increased. The major studies were

undertaken by Wilson and his co-workers and Guha et at. They included
the more notable contributions of Audrieth et at5-f;, who carefully

reinvestigated and improved thiocarbohydrazidc synthesis of Sandstrom

et at 7, where the main interests were the usc of these nitrogenous

compounds in heterocyclic synthesis.

1.2 PREPARA nON OF THiOCARBOHYDRAZIDES

Thiocarbohydrazides can be prepared by the following methods:

(1) Hydrazinolysis oftbiopbosgeneJ

Like its oxygen analog, thiophosgene readily undergoes hydrazinolysis in

etheral or in aqueous media that furnishes thiocarbohydrazide in satisfactory

yield.

+ 2NH2NH2 -~H2N-NH].NH-NH 2 + 2HCl

(2) Hydrazinolysis of carbondisulfide

The reaction of hydrazine with carbondisulfide is the cheapest, easiest and

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

CS2 + 2NH2NH2 • [!i2N.NH-a-SH:NH2NH~

I
H2N-NH-g-NH-NH2 + H2S(gas)t

•



(3) Ilydrazinolysis of die1hylxanthate

'lbe hydrazinolysis of diethylxanthale 15 a possible route to

thiocarbohydrazidc.

ROCSSR + 2NH2NH2----. H2N-NH-~-NH-NH 2 + RSH + ROH

As a solvent, ethanol has been found to be unsuitable4 but in an aqueous

media at room temperature promotes the production of thiocarbohydrazide

to high yield. At slightly higher temperature 4 • amino - 3 - hydrazino - 5 -

mercapto-l, 2, 4 - triazoJe8is formed as a by product.

(4) Hydrazinolysis of methyl dithiocarbazinate

The hydrazinolysis of methyl dithiocarbazinate in boiling ethanol produces

thiocarbohydrazide in 65% yield.5

(5) Hydrazinolysis of dialkyl trithiocarbonates

Hydrazine and dialkyltrithioearbonates presence of hanoI to give

thioearbohydrazide in good yield with the elimination of alkanethio]'.

Cyciiclrithiocarbonates9 are also used as a starting material for the

preparation of thiocarbohydrazidc. Treatment of ethylene trithiocarbonate

with 2 moles of hydrazine hydrate in boiling ethanol yields pure

thiocarbohydrazide in 75% YIeld.

c>=s + H2N-NH2 ~ H:1H2•. H2N-NH-C:;-NH-NH2 +

H H2



1.3 Condensation of thiocarbohydrazide with carbonyl compounds

Both l1ydrazine groups of thiocarbohydrazide display normal reactivity

towards carbonyl compounds and give crystalline mono and dihydrazones.

Generally, the mono addition products are formed very rapidly than

diadduc1s. The mono adducts are obtained only under specially controlled

condition.

R1 ;:C~-NHlNH-NH 2
R
Thiocarbohydrazone

11

A. Mono aDd Dithiocarbohydrazone

R';:C~_NH_g_NH_N=c!R'
R 'R
Dithiocarbohydrazone

12

Thiocarbohydrazide reacts readily with two molar equivalents of aldehydes

and ketones to yield the corresponding 1,5_bis_thiocarbohydrazones.4,lo,n
o

I5

These compounds are usually highly crystalline. In certain cases, there is a

distinct difference in reactivity of the first and second hydmzine groups of

thiocarbohydrazide towards carbonyl compounds. The hydrazones derived

from acetone, aectophenone and dibcnzylketone are formed only after

prolonged boiling using an excess of ketone12. The dithiocarbohydrazonel6

has been prepared by condensing the aldehyde in two molar equivalents with

thiocarbohydrazidc in presence of concentrated hydrochloric acid.



HC=N-NHINH-N=c

95 %

H
+ H2N-NH1-NH-NH 2-~2

An effective method for the preparation of mono thiocarbohydrazone is

based on the Stolle's method and has been further developed by Sandstonn,17

in which an excess amount of aldehydes Of ketones in ethanol is treated with

a solution of thiocarbohydrazide in IN acetic acid and the products are

separated quickly on cooling.

A novel route to ffioTIothiocarbohydrazone IS the treatment of

benzthiazolium salt (obtained by quartemization of the benzthiol) with

thiocarbohydrazide18 III aqueous solution at 80°C. Nucleophilic



displacement of the mcthylthiol group yields 1- ( 3-methylbclltthiazol-2-

ylidene) thioear-bohydrazidc as shown in schemc I.

/ Benzthiazolium Salt

'" 9+ NH2NHCSNHNH3CH3S04

j
=NNHCSNHNH2
15

Scheme 1

Recently a suitable method for tl1e mono thiocarbohydrazone has been

developed by Duddeck et ar. In this method condensation of the carbonyl

compound with the thioearbohydrazide in 1lllimolarratio in presence of trace

amount of conccntrated hydrochloric acid yield the monothio-

carbohydrazone in high yields ( 80-86 % ).



B. Condensation with ortho.dikctones

De et aro frist reported the condensation of thiocarbohydrazide with cyclic

ortho diketones. The condensation rcaction may be subdividcd into two

groups. First one is initiatcd by the fonnation or mono and the other is 1,5-

dihydrazoncs. Thus, thiocarbohydrazidc reacts with one molar equivalent of

benzil, acenapthaquinone, camphorquinone or a1loxane in acetic acid to

[
~ /

N- -NH

A 16

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

R ",N

There were no adequate evidence in favour of thc suggested structure. The

products werc insoluble in basco The absence of thioureido group

(-NHCSNl:l-) in A indicated structure B to be better agreement.

X>=s
B 17

The general tendency of thiocarbohydrazidc is to yield N~aminocompounds

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

triazines. ---. r "'-NH
=s

I
18 NH2



"
It would seem feasible that the condensation with a-dikctones proceeds in

fact analogously, yielding the alkali insoluble triazines by the way of

forming intermediates shown below:

pyN"-NH

pA l=s
I

19 NH2

---..

In the second group of reactions, thiocarbohydrazide condenses with an

excess of the orthodiketones such as isatin, B-napthaquinonc and phenan-

thraquinone to produce dihydrazones20

23
Phenanthraquinone

22

j3-napthaquinone

21

lsatin

o

Furthermore, benzil mono phenyl hydrazone shows intensive resistance to

acetylation, even under drastic conditions. This observation again suggests

the exislence of hydrogen bond in the structure of the type as

,



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

PYN-NH-~-NH-X
p~O

P

Ph

25
These structures can be accOlmteddue to the insolubility in alkali for the

chelation of their hydroxyl groups.

Isatin may show exceptional behaviour in this respect since only its 3-

carbonyl group reacts normally to fonn hydrazones, the other being an

amide function does not rCllct21
. Thus, isatin dihydrazoncs may be

represented as the following with "reverse" hydrogen bonding.

26

H2N-NH1-NH-NH 2

I
N-N-8-N-
I I
H H,..,,-

+



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

diketones with thiocarbohydrazide arc also reported20.

1.4 Oxidative cyclization ofthiocarbohydrazone

Thio\;arbohydrazone can be easily cyc1ized by dlfferenl m\;ans to

heterocyclic compounds. Dithiocarbohydrazone derived from ketones are

oxidatively cyclized by lead tetraacetate in methylene chloride to 2-alkyl-

( or aryl ) dienehydrazone-5, 5- dialkyl ( or aryl) !'/ - I, 3, 4-oxa(thia)

diazolines in moderate to good yields22•

R1 ~ c(R3)::::N-NH-t-NH-N=
R2 R4

(CH3C00)4Pb •
CHZCIZ

The alkyl compounds are fonned rapidly at O°C but the aryl analogs are

produced more slowly and in poor yields, probably due to both steric and

polar efects23.

A provisional report by the same authors had [onnulated the oxidation

products of diketocarbohydrazones as 4-ketimino.-A1-l,2,4-triazoline-3..{mes.

R1 ~3 N=~N
7=N-NH-h'-NH-N='\n -- -. R1-I T

RZ t> R4 ?--~
R2 I)Z 28

R3 R4



~ ,- ~
1.5 Heterocyclic compounds derh ..ed from thiocarbohydrazide

The condensation of thiocarbohydrazide with iminoethers appears to have

been reported as only one instancc in the patent Jiterature24. A boiling

suspension of thiocarbohydrazide and iminoethers affords heptadccylimimr

3 - hepta - decyl - 5 - mercapto - 1, 2, 4 - triazole in moderate yicld.

'f, I~. .'
NH2Cl sC N

+ II -- ~
EO
£. H N[ R

t ' 'R
29 NH2

R=C17H35

The condensation ofthioearbohydrazide with a-ketocarboxylic acids differs

markedly from that of carboxylic acids in yielding 4-amino-l, 2, 4-
. . 25-26. d '4 . I 2 4 . 1tnazmes mstea 0 -ammo-, , -tflazO.

t2J'J.NH'~'NH'N=C1-0~ ---x:ts
~H2

4-amino-1, 2, 4-triazine

30

The interaction of this earbohydrazide and a-haloearboxylic estcr in alkaline

media gives heterocyclic products that have been formulated as thiacliazines

by Guha et af7 hut as tbiazolidine derivatives by Stephen et afS in 1928 .



H2N-N=C-NH-NH2 + C\CH2COOEt
I", ~
S Na

/NHNH2
-~"'H2N-N=C I ?Et

~=O

J 31

NH2-N=( r-NH2 N '5=

~ NH2N~S 0

R R= ( H,CH3, Et) Thiadiazines
Thiazolidine

3332

The initial stage of the interaction of thiocarhohydrazide with a-chloro-13-

keto esters appears to be fonnation of hydrazones to 5_hydrazinopyrazoles29

via cyclization and loss of sulphur atom.

~-rH +' __ INH2-NH-fi-NH-N=

H3~"NH-NH2 S

36 COOEt 35

HCOOEt

I



Thiocarbohydrazide reacts with dimethyl trithiocarbonate in alkaline

solution to fonn l-dithiomcthoxycarbonyl as a crystalline solid in high yield

which is readily cyelized in ethanolic hydrochloric acidJ(l to mercapto-S-

methyl-thio-l, 3, 4 • thiadiazoline in high yield.

1 .6 Importance ofthiocarbohydrazide
Thiocarbohydrazide is useful in analytical chcmistry for the identification

and estimation of bolh orgamc and inorganic compounds31-3~_

Thiocarbohydrazide precipitates aldehydes and ketones, quantitatively

giving derivatives having sharp melting point which arc suitable for the

identification purposes and in gravimetric analysis.

Thiocar'oohydrazidesare useful as an osmiophilic reagents for demonstrating

the presence of aldehyde-containing macromolecules, originating from iodic

acid oxidation of tissue and of lipid containing membranes m osmIUm

tetraoxide fixed tissue34•35• Thiocarbohydrazide causes the irreversible

inhibition of purified recrystallized catalase preparation ( OX liver) in the

presence of hydrogen pcroxide36. The degradation of serotonin by

cemlopasmin is severely inhibited by thiocarbohydrazide in vitro37
.

Thiocarbohydrazides arc carbonyl trapping agents, diamine oxidase inhibitor

and inhibitors of enzyme systems and produce convulsions after a latent

period of one hour3f>-40. The convulsant activity nf thiocarhohydrazide at a

single unit level has been assayed using the giant neurons of Aplysia

Californiea under carefully controlled conditions41.



Thiocarhohydrazide is active in vitro against tubercle bacilli( strain HnRV,

concentration 10-5), against Micrococcu.~ Pyogenes vaT aureus (lmg/ml,

oorresponding to 1.02 llg I ml of penicillin) and, against Escherichia Coli

(lmg J mI, corresponding to ].02 Ilg I mI of Chloramphenicol/2• However,

its tuberculastatic activity is not applicable in vivo, Activity is also

exhibited in vitro against mycrobactetillm lubercuJosi~ (BCG strain)17.

Thiocarbohydrazide exhibits toxicity behaviour towards the house-fly

comparable to that of DDT43•



1.7 Heterocyclic compounds Containing Nitrogen and

Sulphur and their Importances

The synthesis of heterocyclic compounds containing sulphur and nitrogen

and their Pharmacological studies have been carrying out for the last two

decades and at present the chemists pharmacists and microbiologists have

diverted their attention towards the biological applications.

Giri et ar4 synthesized 8 -l(S' - aryJ-l" 3', 4'-thiadiazol-2'-yl )aminomethyl]
_7_hydroxy/acetoxy_4_metnylcoumarinsfrom the Mannich reaction on 7-

hyclroxy/acetoxy- 4 - methy1coumarin(37) with 2- amino - 5 - aryl-I, 3, 4

-thiadiazols ( 38 ).

39

NIIHCHOlMeOH
/'NH2

o

38

N

I

N--N

I ~HCH2
/
RO

R
+

R

R'o

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

against A.vpergjllus niger and Helminthosporium oryzae at three different



concentrations ( 1000, 100 and 10 ppm ) by agar gTO\\1h technique. The

number of replication in each casc was three. lbe plates have been in

eubated 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

gennination have been calculated by the following equation

% Inhibition = (c- T)100
C

where C and T arc the average diameters (in mm) of the 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 a chloro group have greater toxicity probably due to lipophilic

character of the chloro group which in tum favours its permeation through

the lipoid layer of the fwtgal membrane.

Dahiya et afS reported the synthesis of thiazolotriazinoindoline type

compounds ( 40, 41 ). These compounds have been tested for their

antifungal and antibacterial activities.

o
40

R1 = OCH3, CI

o



For antifungal assay, the method of Aytoun et at6 was employed using

Aspergillus jlavus, Fusarium oxysporum and Sclerotium oryzae as test

fungi. For antibacterial activity they employed the Rideal_Walker47 serial

drop dilution method. The test organisms were 24 hrs old cultures 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 et aL48 reported an improved synthesis of this carbohydrazide and some

ketones monothiocarbohydrazones with high yields. Some triazines ( 42~43)

and thiadiazoline derivatives ( 44 - 4S ) have been prepared by various

cyc1izingagents.

H

H

~H2
42

COCH:3

~'-~N

Ph, I II
p?'--s/l---NHNHCOCH3

44 45 ~

43

COCH3

~'--N

hHNHCOCH3



Thc pharmacological results have been described as antimicrobial activities

of the compounds and arc quantitatively determincd against different

microorganism by the zone inhibition technique. All the compounds showed

antibacterial activities against Shigella sonnei, Shigella shiga, Shigella
Boydii, Staphylococcus aureus, Pseudomonas aesuginosa. For

pharmacological studies, male mice CFW (Swiss Wester) BR were used and

a control group of six mice were injected intraperitoneally with 0.9% nonnal

saline, compounds were administered as a suspension with 0.9% normal

saline with volume of 0.01 ml ! gm body weight Locomotion tests for

spontaneous motor activity and amphetamine induced hyperactivity were

donc. The effects of the compounds on pentobarbitone sleeping time, body

temperature, neurotoxicity, antinociceptive activity and metabolic changes

were also induced. The results reveal that the compounds reduces the

spontaneous motor activity and the same trend was also obtained in the

locomotion test for amphetamine induced hyperactivity where the compound

antagonized the effect of amphetamine. It significantly reduces the time

taken for initiation of sleep and increases sleeping time. These results

showed the characteristic similarity to a compound with classical central

nervous system depressant activity, especially like serotonin with the

nemonal mechanisms responsible for controlling sleep. 1be compound is

devoid of any neurotoxicity at a dose of 20 rug I kg body weight which

brings an extra plus point in the pharmacological findings.

.~



Some 2 - substituted- l, 3, 4-thiadiazolo[2, 3-C]-1, 2, 4~triazino \5, 6-b]

indoles ( 46, 47, 48) have been synthesized by Tiwari et aL49 via cycJization

ofisatin - 3 _(5 - substituted - 1, 3, 4 - thiadiazol- 2 - yl) hydrazones with

concentrated H2S04_ All the compounds have been assayed for their

fungicidal activity as described.

o
48

R=CI, CH3, OCH3
~-,



The compounds were screened for their antifungal activity against

Pyricularia oryzae, Rhizoctoria Solana;, Pseudoperonospora Cubensis and
Phytophthora infestans at 1000 ppm, 100 ppm and 10 ppm concentrations

respectively. The results were tested and compared with commercial

fungicide earbendazim under similar condition.

Tiwari et aL50 also reported the pesticidal interest on fused heterocyclcs and

guided by the observation 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, L 2, 4-

triazine and indole moieties in a single molecular framework and evaluated

their fungicidal activity.

Bharati et aL51 reported the synthesis and biological activities of novel

heterocycles such as (I, 3, 4] oxadiazoloquinazolones52, fl, 2, 4] -triazolo

thiazoles [1, 3, 4] - thiadiazoloquinazolones53, I, 3, 4.thiadiazolotriazines

[1,2,4] triazoloquinazolones and l 1, 3, 4) oxadiazolyl-2-azetidenonesS4.

They also reported the convenient synthesis of fused heterocyclic system

[1,3,4] oxawazino r 5, 6, b] indoles and a novel spiro heterocyclic, spiro-
[3H-indole - 3, 2'- thiazolidine] - 2, 2' (IH) - diones_ Furthermore several

l' _ ( substituted aryloxyactamido ) - spiro 13H.indole-3, 2' - thiazolidine,l -

3, 2' ( TH ) • diones ( 49 ) and 2-aryl - r I, 3, 4 ] oxadiazino l 5, 6, b ] indoles
(50) have been synthesized and screened for their antifungal activity against

Helminthosporium oryzae and Aspergellus flavus ( 51 ).



R= H, ~GI, - GH3, - OGH3

o
50

The key compounds isatin-p-(aryloxyacetylhydrazoncs) and isatin-p-

(arylhydrazones) were prepared by condensation of isatin with

aryloxyacetylhydrazines and arylhydrazines respectively.

A simple and convenient synthesis of 2' - substituted spiro-mdolim:-3', 5'-

f5H) [1,3,4] oxa/thiadiazolo ]3, 2-C] 1hiazol-2ones (51,52 and 53) have

been reported by Kumud et aL5S
. In continuation of their work on fused

heterocycles5J,56--57 and in view of the activities exhibited by 1, 3, 4 -

oxadiazole, 1, 3 • thiazole and i\1dolerings, they thought of interest to fuse

these rings together with the hope of getting compounds with improved

biological activities. They have developed an efficient method of synthesis

(51, 52 ) and ( 53 ) with a view to evaluating them for their biological

activities.



Condensation of arylhydraLides / aryloxyacctohydrazides and thiosemicarba

-zides with isatin in methanol furnished the corresponding hydrazones which

were converted into spiro compounds with mercaptoacetic acid. The

cyclodehydration of the spiro compounds with concentrated H2S04

furnished the compounds (51,52) and (53 ).
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Compounds ( 51, 52 ) and ( 53 ) were screened fOf their fungicidal activity

against Aspergillus niger, Hefminthosporium oryzae and Aspergillus

flavus at J 000, 100 and 10 ppm concentrations. Carbendazim, a commercial

fungicide, was also tested tor comparison. It was also notable that these

compounds have - CH3 group and Chloro function on the phenyl ring which

probably enhances the fungitoxicity.

57 ~H2

54

-0

HN'---N

I

56 ~

55

Laila et uf.58 reported their systematic study on thiosemicarbazones and

tbiocarbohydrazones and on its antibacterial properties. They extended their

study on isatin series and synthesized isatin thiosemicarbazonc and

thiocarbohydrazone ( 54, 55). Cyclization of ( 54, 55 ) led to the

heterocycles (56, 57) of good yields.



'"
The antibacterial activity of ( 54 ) and ( 55 ) were measured against

Mycobacterium tuberculosis in Lowenstein-Jensen media at concentrations

of 300, 200 and 100 J.lg/m1.Compound ( 56 ) was found to be 100%

sensitive to the mlcroorganisms whereas ( 54 ) was 500
,1" sensitive.

The synthesis of spiro [bicyclo [2, 2, l'j heptane - 2, 3' (4' H)-[ 2 H 1 -

thiazolo [ 3, 2.b) -.'1- telrazin] - 6' (7' H ) -one (60) and 6' aryl spiro

[ bicyclo [2, 2, 1] heptane - 2', 3'. ( 4' H) - [2H]-thiazolo [3, 2-b].s-

tetrazines] ( 59 ) have been accomplished from the reaction of 1', 2', 4', 5'-

tetmhydro-spiro [ bicyc10 ( 2, 2, 1 ) heptane: - 2, 3' - s - tctrazin J - 6'- thione
( 58 ) with chloroacetic acid and o;-haloketones respectively by Mohan

et at 59 . T _Arylidt-'J1espiro [bicyc1o [ 2, 2, 1) heptane - 2', 3'- ( 4' H) - [ 2H J
_ thiazolo [ 3, 2- b 1 - s - tclrazines ] - 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 ( 58 ) with ethylchLoroacetate and aldehydes in the

presence of pyridine and piperidinc. Condcnsation of ( 61 ) with phenyl

hydrazine in the presence of anhydrous sodium acetate furnishes 7', 8'-

diaryl-trans _ 8', 8"a- dihydrospiro [bicyc1o r 2, 2, 11heptane - 2, 3' (4' H)

pyrazolo (3', 4', 4, 5) thiazolo [3, 2-b]-s-tctrazin] ( 62 ).

. ,



1

59

61
HAr

62

a, R=H ; b, R=N02
1. RCOCI-QBr, 2. CICH2COOH, NaOAc, 3. ArCHO, NaOAc,
4. CICHzCOOEt, Pyridine, ArCHO, Piperidine, 5. ArNHNHz

• •



The compounds (60, 61a, 1\r = p. CIPh), (61b Ar = m-N02Ph-), (62a,

R'Cl; R=H), (62b, R'-OCH];R=N02),(59a R-Br)and(59b, R-Cl)

have been evaluated as in vitro antimicrobial activity against the gnl111

positive Staphylococcus aureus, gram negative E~'cherichia Coli and

Pseudomonas aeruginosa and the fungus Candida albicans using neat

samples and serial plate dilution method6ll, The minimum inhibitory

concentration (MlC ) values of the compounds ( 60, 6la and 6tb ) against

Candida albicans were found to be 500 and 250 J.lg/mlrespectively, where

as the MIC values for ( 60, 61a and 62a ) against E. Coli and Candida

albicans were found to be 250 and 500 J.lg/mlrespectively, The compounds

6la and 61h showed active against C. albicans and E. Coli when tested as

neat samples. The author also rcported61-63 the synthesis and biological

activity on the bridge head nitrogen heterocyclic system,

Jag Mohan et aL64 reported the synthesis of a novel bridgehead nitrogen

spiro heterocyclic system derived from 13, 14, 16, 17.tctraaLaspiro(5, 11 )

heptadeeane-15-thione (63) and the biological activity associated with the

derivatives ofthis system, The required 13, 14, 16, 17-tetraazaspiro [5,11]-

heptadecane-15-thione ( 63 ) have been synthesized by the reaction of

eyclododecanone with thiocarbohydrazide following the method of Lamon65,

Treatment of ( 63 ) with ethylchloroaectatc and aldehydes in the presence of

pyridine and piperidine afforded 7'-arylid"'I1e-6' (7' H )-0xospiro [eydo-

dodeeane-l, 3' ( 4 H )- [ 2 H ]- thiazolo [ 3, 2 - b '[ - s - tctrazines ] (64). The

structures (64) were supported by the appearance of a band at 1690-1710

cm.1 in their IR spectra. Condensation of ( 64 ) with arylhydrazines yielded

in one step cyc1ized products 3', 3' a-trans-dihydro-2',3' -diarylspiro

-.



rcyclododccane-l', 7' (R"H)-t6 H]-pyrazolo L3', 4', 4, 5] thiazolo [3, 2-bl-s-

tetrazin] (65).

63

1 •

64

a R=NOZ. b R=H, , ,

1. CICH2COOEt, Pyridine, ArCHO, Piperidine

2. ArNHNH2



Thc compounds (65a, Ar = P...cl Ph) and (65h P - OCI-hC6H4) havc been

evaluated for their antimicrobial activity against the gram positive

Staphylococcus aurens, gram negative Escherichre Coli and Pseudomonas

aeruginosa and the fungus Candida albicans. Neat samples and serial plate

dilution method were used. The minimum inhibitory concentrations ( MIe )

of compounds ( 65a ), ( 65b) against E. Coli were found to be 62.5 and 125

Jlglml respectively. These compounds ( 65a and 65b ) were found to be

activc against C. albicans when tested as neat samples.

Mohn et aL66 reported the synthesis of 5, 6-di-p-{to\yl)imidazol [2, I-b]

thiazol-3 (2H).onc ( 68a ), its 2-methyl analogue ( 68b ), 7H-2, 3-bis-p.

(tolyl) imidazo r 2, I-b] [ 1,3] thiaLin-5(6 H)-one (70) and 3-substitutcd

-5, 6-di-( p - tolyl ) imidazo r 2, I-h] thiazoles (72) in two steps; whereas

3-methyl - 5, 6 - di - P [ tolyl ] Inidazo l2, I - b ] thiazole hydrochloride
( 72c), 2, 3-di - p - ( toly1 ) imidazo [ 2', 1~2, 3 ] thiazole [ 4, 5 - b]

quinoxaline ( 73) and 2, 3.dihydro 5, 6-di - (p - tolyl ) inidazo [2, 1- b]

thiazole hydrobromide 5, 6 - di • P - (toly1) imidazo I2, I. b J thiazole
hydrobronide (74) in one step only starting from 2 - mercapto - 4, 5 - 6 • di

- (p - tolyl ) imidazol (66). Compounds (68a, 68b, 72 R'= PC1C6H4.) (73 )

and ( 74 ) have been evaluated for thcir antibacterial activity against

Staphylococcus aureus, E~'cherichia Coli and Pseudomonas aeruginosa

and antifoogal activity against Candida a/blcans by serial plate dilution

method60.

The minimum inhibitory concentration (MIC) of the compoood ( 74 )

against Staphylococcus aureus and Candida a/blcans were foood to be 250

Ilg/ml whereas against Pseudomonas aeruginosa it was 1000 Jlglml.
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~
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HOO
/ 7068 a R '" H

/ b: R= CH3a R = H 1 14b', R=CH3
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(1 ) Ff-CHX-COOH, NaOAc; (2 & 4) AC2Q, Pyridine;
(3) BrCH2CH2-COOH, NaOAc; ( 5 ) RCH2COBr, K2C03;
(6) PPA; (7) 2, 3-dithioquinoxaline, NaOAc; (8) BrCH2CH2Br



The MIC of the compound ( 73 ) may be > 1000 I-lg/mland showed activity

against Candida albicans , when tested as neat sample and may be used for

local application in fonn of powder or ointment provided further studies

indicate absence of toxicity following local application.

Mishra etar reported the synthesis of 6 - arylamino • 3 - aryloxymethyl - s

_ triazolo [ 3, 4 - b ] [ 1, 3, 4] thiadiaLOles by the condensation of 4-amino-3-

aryloxymethyl - 5 - mercapto - 1. 2. 4-triazoles with phenyl isothiocyanate.

The synthon ( 75 ) reacted smoothly with phenyl isothiocyanate ( 76 ) in

excellent yields (80 - 85%). Cyc1odellydro sulphurization of ( 76 ) by

heating in DMF furnished the compound ( 77 ). The same compounds were

also prepared in one step without isolating the thioureas ( 76 ). Thus heating

of ( 75 ) with phenylisothiocyanate in DMF at reflux temperature for 24

hours furnished the required compounds ( 77 ).

All the synthesized compounds have been evaluated for their antifungal

activity against A~pergillus niger at three different concL'lllration ( ]0, ]00,

and 1000 ppm). The results were compared with commercial fungicide

bavistin (carbendazin). Compound ( 76c ) showed activity comparable to

that ofbavistin.

,
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~=lNHPh

R~~ H
77

~Hi-NH-Ph76

(76land (77) a, R = 2-CH3; b, R = 3-CH3
C, R = 4-CH3; d, R = 2, 4 - ( CH3)2

The methods they reported for [he preparation of s-triazo\o t 3, 4 - b] [ 1, 3,

4 lthiadiazolcs consists of ( II ) dchydrative ring closure of 4-acylamino-s-

triazoles - 5 - thiols and cyclization of 3 - substituted 4 • amino - 5 -mercapto

_s - triazols with cyanogen bromide or carboxylic acids ( b ) ring closure of

1, 3, 4-thiadiazol - 2 - ylhydrazincs willi CS2 or cyanogen bromide. Several

3-aryloxymethyl - I, 2, 4 - triazoles (79 and 81) and 3-aryloxymcthyl - 6 -



OCH2CONHNH-B-SK
•
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CSz, KOH
MeOH

OCH2CONHNH2

substituted. 1, 2, 4 - triazol0 I 3, 4 - b J - 1,3,4 - thiadiazo1es (80, 82 and

83) have been synthesized by Bano et aL68. They reported this synthon on

refluxing with phenyliso thiocyanate for 30 min in DMF, furnished the

corresponding phenylthioureas (79) in excellent yields (80-85%).

Cyclodehydrosulphurization of ( 79 ) by heating in DMF furnished the

compounds ( 80 ).

R

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 synthon ( 78 ) on rcfluxing with formic acid in benzene for 30 min

furnished the compounds ( 81 ) which on cyclodehydration with conc.

H2S04 furnished the compounds ( 82 ). Synthon ( 78 ) when refluxed with



carbon disulfide and KOH in methanol produced the potassium salt of ( 78 )

which on acidification with dil. Hel furnished compound ( 83 ).

~r:8 H
H2

PhCNS
PhCNS HCOOH CS2. KOH

OMF
OMF C6H6 MaOH Cooc. HCl

The compounds were screened for their antifungal activity against

Aspergillus flavus and Aspergillus niger at 1000, 100 and 10 ppm

concentrations. lbe results 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 e1 al.69 also

reported several 3-substituted-6-arylarnino-1, 2, 4-triazolo 13, 4 - b] -1, 3, 4-

thiadiazoles and screened for their antifungal activity against

Helminthosporum oryzae and Cephalosporium sacchari.



Aim ofthe Project

Heterocyclic compounds containing C = N moiety plays an important role

as common denominator for various biological activities such as

antibacterial, fungicidal and herbicidal that discussed so far. Like wise 1, 3,

4 - thiadiazolinc ring is associated by virtue of incorporating toxophoric

N _ C = S linkage. On this point of view, the object of the research is to

synthesize substituted t, 3, 4 - thiadiazolinc derivatives and to characterize

th<.'ffi by physical constants and spectral evidences. After characterization

phannacological test wil1 be conducted on them. The aim of the project is as

following.

1. First step involves formation of imino compOlmds

2. Second step Schiff base formation with thioscmicarbazide

3. One pot cyclization ofthioscmicarbazone

4. Purification by dltferent tcclmiqucs

5. Characterization by physical constants and spectroscopic methods

6. Biological test.
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1 A. SYNTHESIS 0.1"4 (mMNTTROBENZIMTNO) ACETOPHENONE

Reaction involved

H

=0 + H2 H3

Acetic acid

Reflux 7 hours

Procedure
A mixture of m-nitrobenzaldehyde ( 0.453 gm ; 3 m mol ) and

4- aniinoacetophenone ( 0.405 gm ; 3 m mol) was refluxed in glacial acetic

acid ( 10 ml ) for 7 hours. The progress of the reaction was monitored by

n~c. The reaction mixture was then cooled to room temperature and acetic

aeid was removed by rotary evaporator under reduced pressure. The

resulting solid mass was recrystallized several times from ethylacetate. The

desired compound was isolated as a reddish yellow crystal, yield 71%,

m.p.175-177!1c.

InNMR (CDCI}I TMS)

8: 1.57 (s, 3H, CH3), 6.65 (d. lH, N=C-H), 7.83-7.71( m, aromatic).

•



Elemental analysis

Found: C, 67.] 6 ;H, 4.5\ ;N, 10.44; 0, \7.89. ClsH12N203.

Reaction Mechanism

..,b\';j O~-CH3
)-=-.1/1 ~
NO,

NO,

NO,



1 B. SYNTHESIS OF 5-METllYL-S-W( m - NITROBENZIMINO)J

PHENYL-2-AMINO-D? -1,3,4- THIADIAZOLINE

Reaction involved

H

Procedure

H3 + H2N-NJ-NH2 Acetic acid
Reflux 5 hours

A mixture of 4 ( m-nitrobenzimino) acetophenone ( 1.340 gm; 5 m mol) and

thiosemicarbazide ( 0.455 gm ; 5m mol) was refluxed in glacial acetic acid

( 4 ml ) for 5 hours. 'lbe progress of the reaL'lion 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%. ill. p. 14SoC.

IR Spectrum

v••••(KBf) em-I: 3310-3069 (NH, C-if aromatic, H-C=N), 1664 (C=N),

1647 (C=N), 1634 (C=C). 1599 (C=C), 1516(C=C), 1341( O-N=O).



1HNMR (CDClll TMS)

&: 1.57 (s, 3H, CH3), 2.24 (21-1,NI-l2), 6.65 (d, IH, = C - H), 7.96-7.26( ill,

aromatic ), 8.2 ( IH, NH ).

Elemental analysis

FOWld:C, 56.29; H, 4.43; N, 20.51; 0, 9.37; S, 9.39. CI(,HISNs02S.

NO, lCH3COOH

~ H"
~ 0 -~HNH~NH2

H3 H

NO,

N02

,\ t 0 ?<0/
"



2 A. SYNTHESIS OF 4(p -NlTRORENZIMINO) ACETOPHENONE

Readion involved
H

=0

+ H2

Acetic acid

Reflux 8 hours

H

=

Procedure

A mixture of p- nitrobenzaldehyde ( 0.604 gm ; 4 m mol) and 4 - amino-

acetophenone ( 0.540 gm ; 4 m mol) was refluxed in glacial acetic acid

( 10 ml ) for 8 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 a reddish yellow crystal, yield 72%,

m. p. 105-106 DC.

]H NMR ( CDCI)I TMS)

8: l.57( S, 3H, CHJ), 6.72( m, IB, H-C=N), 7.98-7.59 (m, aromatic).



Elemental analysis

FOlmd: C, 67.16; H, 4.51; N, 10.44; 0,17.89. ClsHilN203.

Reaction Mechanism:

o
"lCH3COOH
•••"2

-H lCH3COOH

CH+
"o

••



2 B. SVNTHESIS OF 5-METHYL-5-14'(p - NITROBENZJMINO)l

PHENYL - 2 - AMINO _l1l -I, 3, 4-THIADlAZOLlNE

Reaction involved
H

Procedure

H3 + H2N-NJNH 2 Acetic acid
Reflux 7 hours

A mixture of 4 (p • nitrobenzimino)acetophenone ( 1.340 gIll ; 5 m mol)

and thioscmicarbazide ( 0,455 gm; 5 m mol) was refluxed in glacial acetic

acid ( 5 ml ) for 7 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. Ibe

resulting solid mass was recrystallized several limes from ethylacetate. The

desired compound was isolated as yellow crystaL,yield 65%, m. p. l40oC.

lH NMR ( CDCI}! TMS)

15:158 (s, 3H, CH3), 2.24 (2H, NH2), 6.73-6.69 (m, lH, H - C = N).

7,96-7.66 (m, aromatic). 8.25 ( lH, NH).

••



Elemental analysis

Found: C, 56.29; H, 4.43; N, 20.5 t; 0, 9.37; S, 9.39. CI6H1SNsOzS.

o

lCH3COOH

o H 0

o,~t 0 :,
-Hl ~'H

NH2 '

CH3

0, 0

Reaction Mechanism



3 A. SYNTH~SIS OF 4 (DIPHENYllMINO) ACETOPHENOl\"'E

Reaction involved'

Acetic acid

Reflux 7 hoursH3

c=

=0 + H2

Procedure

A mixture of henzophenonc ( 0.362 gm ; 2 m mol) and 4~aminoaceto~

phenone ( 0.270 gm ; 2 ill mol) was refluxed in glacial acetie aeid ( 5 ml )

for 7 hours. The progr~ss of the reaction was monitored by TLc. The

reaction mixture was then cooled to room temperature and acetic acid was

removed by rotary evaporator llilder reduced pressurc. ]be resulting solid

mass was recrystallized several times fTOm ethylacetate. The desired

compound was isolated as a greyish crystal, yield 62%, m. p. 85~87oC.

Elemental analysis

Found: C, 84.25; H, 5_72; N, 4.68; 0, 5.34. C11H17NO.

•



Reaction Mechanism

"

+
-H CH3COOH

H,

+
H2 o •

CH,COOH (0)



3B. SYNTHESIS OF 5.METIIYL-5.14' ( D1pnE~YLlMINO)}

PHE~'YL-2-AMINO _Ii2 - 1, 3, 4 • THlADlAZOLlNE

Reaction involved

Acetic acid
Reflux 5 hours

Procedure

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

carbazide ( 0.364 mg; 4 m mol) wa<;refluxcd in glacial acetic acid ( 5 ml)

for 5 hours. Thc progress of the reaction was monitored by TLC. 1be

reaction mixture was then cooled to room temperature and acetic acid was

removed by rotary evaporator under reduced pressure. The resulting solid

mass wa<; recrystallized several times trom ethylacetate. The desired

compound was isolated as a greyish crystal, yield 65%, rn. p. 90uC.

IR Spectrum

vrnllX( KBr) cm-] : 3360 - 3209 (b, NH), 3109 - 3101 (b, C - H, aromatic),

3116 (H - C = N), 2975 (H - C, aliphatic), 1674 (C = N), 1602 (C = C),

1590(C~C), 1490(C~C).



lH NMR (CJ}Chl TMS)

8: 1.57 ( S, 3H, CH3), 2.20 ( 2H, NH2), 7.66 - 7.56 ( m, aromatic ), 7.96

( tH, NH).

Elemental analysis

Found: C, 70.94; H, 5.41; N, 15.04; S, 8.61. CJ.2H21~4S.

Reaction Mechanism

~H+

~H2NH~NH2

o
H3



4 A. SYNTHESlS OF 4 (p-CHLOROBENZIMINO) ACETOPHENONE

Reaction involved

Acetic acid

Reflux 10 hours

=
H

+ H2

Procedure

A mixture of p-ehlorobenzaldchyde ( 0.562 gm ; 4 m mol) and 4-aminoaceto

-phenone ( 0.540 gm ; 4 m mol) was refluxed in glacial acetic acid ( 10 ml )

for 10 hours. The progress of the reaction was monitored by TI,C. 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 ethylacctate .. Tbe desired

compound wa~ isolated a~ a reddish crystal, yield 70%, ill. p. 125°C

lH NMR (CDC~ITMS)

8: 1.7 (b, 3H, CH}), 6.6 ( d, 11-1,H - C =N), 7.5-7.2 (ill, aromatic).

Elemental analysis

Found: C, 81.06; H, 5.44; N, 6.30; 0, 7.20; Cl, 15.95. Cj,H12NOCI.

••



Reaction Mechanism:

o

H 9~oH2~-eH3
lCH3cOOH

OH

c

c

-H lCH3cOOH

LH+
cr@t: 0 CCH3

c o
ICH3COOH
j



4 B. SYNTHl-:SIS 01<'5-ME'fHYL-5-14'(p. CHLOROBENZIMINO)J

PHENYL-2-AMIND-A 2_1,3, 4-THIADIAZOLINE

Reaction involved

H

=

Procedure

Acetic acid
Reflux 5 hours

A mixture of 4 (p-chlorobenzimino ) acetophenone ( 1.030 grn ; 4 ill mol)

and thioscmicarbazidc ( 0.364 gm, 4 m mol) was retluxed in glacial acetic

acid ( 7 ml ) for 5 houTS.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 ethyJacetate.

The -desired compound was isolated as reddish crystal, yield 65%,

m. p. 140-142°C.

IR Spectrum

Vm.~ ( KBr )cm-1 : 3347 - 3317 ( b, NH ), 3053 ( aromatic C - H, ), 3190

(.H -C = N), 2971 (aliphatic C - H), 1664 (C=N), 1655 (C = N), 1594

(C~C), 1529(C~), 1490(C~C), 819(C-Cl),

,-
,



1HNMR (CDChl TMS)

0: 1.62 (s, 3H, CH3), 2.27 (2H, NH2 ), 6.6 (m, lH, H • C =N),

7.61 -7.26 (m, aromatic), 7.92 (lH, NH).

Reaction Mechanism

CI

CI

o

o

H

H

•



CHAPTER-3

RESULTS AND DISCUSSION



3.1 Synthesis and characterization of 4 (m-nitrobenzimino)

acetophenone (IA)

A mixture of m - nitrobenzaldehyde ( 0.453 mg ; 3 m mol) and p - amino-

acetophenone ( 0.405 mg ; 3 m mol) was retluxed for 7 hours in glacial

acetic acid ( 10 ml ). The progress of the reaction was followed by TLC. The

reaction mixture was then cooled 10 room temperature and acetic acid was

removed by rotary evaporator under reduced pressure. The resulting solid

Acetic acid

Reflux 7 hours

( 1 A)

rcH3

H

+ H2

N02

The IH NMR spectnnn ( 300 MHz, COCl" Fig. 1 ) with a singlet at 0 1.57

integrating for three protons were a<;cribable to methyl protons. A doublet at

B 6.65 could be assigned for one imino proton. A bunch of signals within

B 7.83 - 7.71 were indicative for aromatic protons.

Elemental analysis ( Table: 1 ) of the compound ( IA ) were found as C,

67.16%; H, 4.51%; N, 10.44%; 0, 17.89%, which indicates the molecular

fonnula C1.1H!2N20J. Therefore, the IH NMR spectrum and elemental

analysis of the compound confinned ( IA ) to be 4 ( m~nitrobenzirnino )

acetophenone.

mass was then recrystallized several times from ethylacetate, a<; reddish

yellow crystal (lA ), yields 71%, m. p. 175_77°, Rf 0.68 in pet - ether:

ethylacetate (2: 1 ) solvent system.
H

=0



60

f,
3000' o-~ ,.

f",
r,
c
f

l,,
I:-~,,

<
~ -~, •, ••r" ~s•t 0

r •~-~r. •s, •", -0r •~~
f ~
r" 2, z, =9~:9'9 ,

IEI~'9

1-
-,~9<'1

OL2C I •"[o~E'i •'ill i
~OC,Cl

/\,I"(

L9'09/'.(
~IUL
6<~U
El[fil" I

~ ---===--

-"--

,

• •



Sample C H
;jI~fiiJlI:iEfit 6.%C ::Y;;jI~ jlq:iE/ii 6.%H A%N

AcetoaniITd" 71.09 71.16 0.07 6.71 6.78 0.Q7 0.02

,. 2.130 67.16 66.52 -0.64 4.51 4.42 -0.09 10.44 10.29 -0.15
'b 2.337 56.29 3936 -16.93 4.43 4.96 0.53 20.51 22.79 2.28

2. 2.162 67.16 66.12 -1.04 4.51 3.73 -0.78 10.44 10.20 --0.24
2b 2.233 56.29 57.18 0.87 4.43 4.50 0.07 20.51 15.19 -5.32

3. 2.132 84.25 72.48 -11.77 5.72 6.38 0.66 4.68 9.21 4.533b 2.173 70,94 54.79 -16.15 5.40 5.91 0,51 15.04 15.92 0.88

4. 2,088 81.06 68.46 -12.60 5.44 4.25 -1.19 6.30 4.89 -1.414b 2,047 61.72 46.70 -15.02 4.86 4.02 -0.84 17.99 18.35 0.36

,. C
H,
o
5
MW

12.011
1.008

14,0067
15.999
32.06

15 180.165
12 12.096
2 28.0134
3 47.997
o 0
268.2714

67-16
4.51
10.44
17.89
0.00

100.00

••••

Table 1 : Elemental analysis of the compound lA •



3,2 Synthesis and cbaracterization of 5~metb)'1~514'(m~nitrobenz-

imino) I pbenyl-2-amino ~6?~J,3, 4 - tbiadiazoline (Ill)

1\n equimolecular mixture of 4 ( m-nitrobenzimino) acetophenone ( 1.340

gm ; 5 m mol) and thioscmicarbazide ( 0.455 gm ; 5 m mol) was rdluxed

for 5 hours in glacial acetic acid ( 4 m] ). The progress of the reaction was

monitored by TLC. The reaction mixture was then cooled to room

temperature and acetic acid was removed by rotaI)' evaporator under

reduced pressure. The resulting solid mass was recrystallized several times

from ethy1acetateas yellow crystal ( 18 ) yield 61 'Yo, m. p. 145°C,Rf 0.60 in

pet~ether: ethylacetate ( 2 : 1) solvent system.

H
TCH3 + H2N-NJ-NH2 Acetic acid

Reflux 5 hours

H
=

o
-INH

S"c;:)
NH2

( 1 B)

Its lR spectrnm ( Fig: 2) showed a broad absorption band at 3310 ~ 3069

cm.l indicative of N ~H, H ~C =N and aromatic C ~H stretching together.

The two absorption bands at 1664 cm-l and 1647 cm.l were due to the two

C = N stretching. The sharp distinction bands at 1634, 1599 and 1516 em.l

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



observed for N = 0 bond but the absence of C = S bond in the spectrum was

suggestive for the eyclization ofthiosemicarbazone.

The lH NMR spectrum ( 300 MHz, CDCI" fig. 3 ) with a singlet at 0 1.57

integrating for three protons wcre assignable to methyl group. A singlet at

('}2.24 was ascribable for two NH2 protons. A doublet centered at ('}6.65

( J = 0,04 ) integrating for one proton was attributable to imino group. A

hroad multiplet rangmg from 0 7.96 - 7.26 were ascribable tor aromatic

protons. 'Ibc down field resonance at 0 8.2 was thought to be due to the NH

proton.

Elemental analysis (Table 2) were found to be C. 56.29; H, 4.43, N, 20.51

; 0, 9.37 ; S, 9.39, which were in full agreement for the molecular formula

C]I;HI5N502S.~

i:;
0"-,. Therefore, the rn spectrum, IH Nt..-1R spectrum and elemental analysis of the

compound confirmed ( IB ) to be 5-methyl - 5 r 4' ( m - nitrobenzimino )]

phenyl- 2 - amino - ".,1- 1.3,4 - thilldiazoline.

,I,
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,

Sample B~ H N
(m) ill ill l!!. A%C Tilill/i!jlIJ~'fil A%H "f'jJ)~!~fIl6%N

Acetoanilide 2,125 7L09 71.16 0.07 6.71 6.78 0,07 10.36 10.38 0.02

1, 2.130 67.16 66.52 0.64 4.51 4.42 -0.09 10.44 10.29 0.151b 2.337 56.29 39.36 -16.93 4.43 4.96 0,53 20,51 22.79 2.28

2, 2.162 67.16 66.12 1.04 4.51 3.73 -0.78 10.44 10.20 0.24
2b 2,233 56-29 57.16 0.87 4.43 4.50 0.07 20.51 15.19 -5.32

3, 2.132 84.25 72.48 11.77 5.72 6.38 0.66 4.68 9.21 4.533b 2.173 70.94 54,79 16.15 5.40 5.91 0.51 15.04 15,92 0.88

4, 2.088 81.06 68.46 -12,60 5.44 4.25 1.19 6.30 4.89 1.414b 2.047 61.72 46.70 -15.02 4.86 4.02 --{).84 17.99 18.35 0.36

'1be elemental analysis of the compound IB 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 long time. So, we can give the calculatedvalue for the compound lB.

Table 2: Elemental analysis of the compound 18 •



3.3 Synthesis and charactem.ation of 4 (p-nitrobenzimino)

acetophenone ( 2A )

A mixture of p - nitrobenzaldehyde ( 0.604 gm ; 4 m mol) and 4-amino-

acetophenone ( 0.540 gm ; 4 m mol) was ref1uxedfor 8 hours in acetic acid.

The reaction mixture was cooled to room temperature and acctic acid was

removed by rotary evaporator under reduced pressure. The resulting solid

mass was recystallized several times from ethylaeetate as reddish yellow

crystal (2A ), yield 72%, m. p. 105-l06°C, Rf 0.67 in ethylacctate : pet-

ether ( I : 2) solvent system.

H

=0

+ H2

Acetic acid

Reflux 8 hours

H

= o
(2 A)

Its lH NMR spectrum ( 300 MHz, CDCI3, Fig. 4 ) \vith 1:1 sharp singlet at

8 l.57 integrating for thrce protons were ascribable for methyl group.. lbe

multipet at 8 6,72 was assigned for one imino proton. The multiplet was due

to the long range coupling of ortho proton of aromatic ring. A broad

multiplet ranging from 8 7.98 - 7.59 were attributable for aromatic protons.

•



The elemental analysis (Table - 3) of the compouned (2A) were found as

C, 67.16; J-l, 4.51; N, 10.44; 0, 17.89; which were indicative for molecular

formula C1"HnN203.

Therefore, the lH NMR spectrum and elemental analysis of thc compound

21\ confirmed the desired structure and it was named as 4 (p - nitrobenz-

imino) acetophenone.
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Sample

AcetoanTiide
l>%N
0.02

"lb
2,
2b

2.130167.16 66.52
2.337 56.29 39.36

2.162167.16 66.12
2,233 56.29 57.16

-0.64
-16.93

-l.O4
0.87

4.51
4.43

4.51
4.43

4.42
4.96

3.73
4.50,

-0.09-110.44 10.29
0.53 20.51 22.79

-0.78116:44 10.20
0.07 20,51 15.19

-0.15"
2.28

-0.24
-5.32

3, 2.132 84.25 72.48 -11.77 5.72 6.38 0.66 4.68 9.21 4.53
3b 2.173 70.94 54.79 -16.15 5.40 5.91 0.51 15.04 15.92 0.88

4, 2.088 81.06 68.46 -12,60 5.44 4.25 -1.19 6.30 4.89 -1.41
4b 2.047 61.72 46.70 -15.02 4.86 4.02 -0.84 17.99 18.35 0.36

2, C 12.011 15 180.166 67.16
H 1.008 12 12.086 4.61
N 14.0067 2 28,0134 10.44
0 16.999 3 47.997 17.88
S 32.08 0 0 000
MW 268,2714 100.00

Table 3: Elemental analysis of the compound 2A "



3.4 Synthesis and charactcri7.ation of 5-methyl-S - 14' (p-nitrohenz-

imino») phenyl- 2 - amino. 6.1-1, 3, 4 - thiadiazoline ( 28 )

A mixture of 4 (p - nitrobenzimino) acetophenone ( 1.340 gm; 5 m mol)

and thiosemicarhazidc ( 0.455 gm ; 5 m mol) was refluxed for 7 hours in

glacial acetic acid ( 5ml ). The reaction mixture was cooled to room

temperature and acetic acid was removed by rotary evaporator nndl-'f

reduced pressure and the resulting solid mass was recrystallized several

times from elhylacetate a~yellow crystal (28 ),yield 68%, m. p. 140°C,Rr

0.65 in ethylacetate : pet- ether (2: 1 ) solvent system.

Acetic acid
Reflux 7 hours

H fH3
- NH

I Is" ~
ZH2

02 (28 )

lls IH NMR spectrum ( 300 MHz, COCl), Fig. 5 ) showed sharp singlet at

8 1.58 integrating for three protons assignahle for methyl group. A broad

peak at 8 2.24 was ascribable for two proton of the NH2 group. The multiplet

centered at is 6.70 ",'as attributable for one imino proton. The multiplet was



due to the long range ortho coupling of aromatic ring, The peak at 8 8.25

was assignable for one NH proton. A broad multiplet ranging from 8 7.96 -

7,66 was attributable for aromatic protons.

The elemental analysis (Table 4) of the compound 2B were found to be C,

56.29; H: 4.43; N, 20.51 ; 0, 9.37; S, 9.39, which were suggestive for the

molecular fonnula CIGHuN502S.

The lH NMR spectrum and elemental analysis continned CQmpound ( 2B )

to be 5 - methyl - 5 - L4' (p - nitrobenzimino) 1 phenyl - 2 - amino - !J,2 1, 3,

4- thiadiazolinc.

,
"-
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Sample

Acetoanilide

H
iJll:iEfii
6.78

L>%N
0.02

1• 2.130 67.16 66.52 -0.64 4.51 4.42 -0,09 10.44 10.29 -0.15
1b 2.337 56,29 39.36 -16.93 4.43 4.96 0,53 20.51 22.79 2.28

2. 2.162 67.16 66.12 -1.04 4.51 3.73 -0.78 10.44 10.20 -0.24
2b 2,233 56.29 57.16 0,87 4.43 4.50 0.07 20,51 15.19 -5.32

3. 2.132 84.25 72.48 -11.77 5.72 6,38 0.66 4.68 9.21 4.53
3b 2.173 70.94 54.79 -16.15 5.40 5.91 0.51 1504 15.92 0.88

4. 2.088 81.06 68.46 -12.60 5,44 4.25 -1,19 6.36' 4.89 -1.41
4b 2,047 61.72 46.70 -15.02 4.86 4.02 -0.84 17.99 18.35 0.36

The elemental analysis of the compound 2B showed almost similar to

theoretical value for H and N but variation was obsen'ed in case of C. This

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

for a long time and it was observedby the fading of colour. So, we can give

the calculatedvalue for the compoWld2B.

Table 4: Elemental analysis of the compound 2B "



3.5 S)'nthesisand characterization 4 ( diphenylimino )

acetophenone ( 3A )

An equimolecular mixture of benlOphenone ( 0.362gm ; 2 m mole) and

4 - aminoacetophenone ( 0.270 gm ; 2 m mote) was rdluxcd for 7 hours in

glacial acetic acid. The reaction mix1urewas cooled to room temperature

and the acetic acid was removed by the rotary evaporator under reduced

pressure and the resulting solid mass was recrystallized several times from

ethylaeetate as grayish crystal (3A), yield 62 %, m. p. 85_87°C Rf 0.71 in

ethytacelate : pet - ether ( I : 2 ) solvent system.

(3 A)

>-CH3

Acetic acid

Reflux 7 hours>-CH3=0 + H2

lts elemental analysis ( Table: 5 ) were found to be C, 84.25 ; H, 5.72 ; N,

4.68; 0, 5.34. which were suggestive for the structure named as 4

(diphenyl- imino) acetophenone.



Sample

Ac"to ••nilide
;%N

0.Q2

" 2.130 67.16 66.52 -0.64 4.51 4.42. -0.09 -10.44 10.29 -0.15
1b 2..337 5629 39.36 -16.93 4.43 4.96 ,0.53 2.0.51 22.79 2.28

2. 2.162 67,16 66.12 -1.04 4.51 3.73 0.78 10.44 10.20 -0.2.4
2b 2.233 56.2.9 57,16 0.87 4.43 450 0.07 20.51 15,19 -5.32

3.. 2.132. 8425 72.48- -11.77 5.72 6.38 0.661 4.68 9.21 4.53
3b 2..173 70.94 54.79 -16,15 5.40 5.91 0,51 15.04 15.92. 0.88

4.. 2088 81,05 68.45 -12..60 5.44 4.2.5 -1.19 6.30 4.89 -1.41
4b 2:047 51.72. 46,70 -15.02 486 4.02. -0.84 17.99 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
C<Jmpound3A

Table 5 : Elemental an.lllysis of the compound 3A "



"
3.6 Synthesis and characterization of S-methyl- 5 - I4' ( diphenyl-

imino)1 phenyl- 2 - amino - Ii
2-1, 3, 4 thiadiazoline ( 38 )

An cquimolecular mixture of 4 ( diphenylirnmo) acetophenone ( 1.196gm ; 4

m mmol) and thioscmicarbazide ( O.364gm ; 4 m mol) was refluxed for 5

hours in acetic acid ( Sml ). The reaction mixture was cooled to room

temperature and acetic acid was removed by the rotary evapomtor under

reduced pressure and the resulting solid mass was recrystallized several

times from clhylacetate a~ grayish crystal, yield 65%. m.p. 90°C, Rr 0.68 in

pet - ether: ethyl acetate (2: 1 ) solvent system,

(38 )

Acetic acid
Reflux 5 hours

Its IR spectrum ( Fig: 6 ) showed a broad absorption band ranging from

3360 - 3209 em"] indicative of NH2 or NH groups. The absorption band at

3090 -3116 em-I were C _ H stretching for aromatic C - H and imino C - H.

Vel)' wcak absorption band was observed at 2975 em.l for aliphatic C - H

stretching. The bands at J674 cm'\ were suggestive ofC = N moiety.



The next sharp consecutive bands at 1602, 1590 at 1490 em"] WL'TC

ascribable for the C = C bond of aromatic ring.

The JHNMR spectrum (300 MHJ, CDCb, fig : 7 ) showed a broad singlet

at ,,1.57 integrating threc protons were suggestive [or metbyl group. A

singlet at 1)2.20 integrating tv,'oprotons were attributable for NH2 moiety. A

broad multiplet at 1)7.66 - 7.56 were assignable for aromatic protons. A peak

at 1)7.96 integrating one proton was ascribable for NH proton.

Elemental analysis (Table: 6) were found to be C, 70.94 ; H, 5.41 ; N,

15.04 ; S, 8.6\. Which were suggestive for the molecular formula

C22H20N4S.

Therefore, IR spectrum, 1H NMR spectrum and elemental analysis were

expressed hannony for the structure named as 5 - methy1 - 5 - [ 4' (diphyl-

imino)] phenyl- 2 - amino - A2 1,3,4 - thiadiazoline.

,
L



1
•••• • '.

Sample ,,~,%. C ~,~, ~N •(~~-;- jJllJ/ii; I A%C ;o;jJl1lfli;'J1 iii 4. %H ill J!:lE/ii I:::. %N
Acetoanilide 2.125 71.09 71.16 0.07 6.71 6.78 0.Q7 10.36 10.36 0.02

" 2.130 67.16 66.52 -0.64 4.51 4.42 -0,09 10.44 10.29 -0.151b 2.337 56.29 39,36 16.93 4.43 4.96 0,53 20,51 22.79 2.28

2, 2.162 67.16 66.12 ~1.04 4.51 3.73 -0.76 10.44 10.20 0.24
2b 2.233 56.29 57.16 0,81 4.43 4.50 0.D7 20.51 15.19 -5.32

3, 2.132 84.25 72.48 -11.77 5.72 6,38 0.66 4.68 9.21 4.533b 2.173 70.94 54.79 16.15 5.40 5.91 0.51 15.04 15.92 0.88

4, 2,088 81.06 6846 12.60 5.44 4.25 1.19 6.30 4.89 -1.414b 2,047 61.72 46,70 -15.02 4.86 4.02 -0,84 17.99 18.35 0.36

The elemental analysis of the compound 3B showed almost similar for that of

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

Table 6 : Elemental a_nalysis of the compound 38
•
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3.7 Synthesis and charactcri7.ation of 4 (p-chlorobcnzimioo)

acetophenone ( 4A )

A mixture of p - chlorohenzaldeylde ( O.562g; 4 m mol) and 4 aminoacto-

phenone (0.540 gm ; 4 m mol) was refluxed for 10 hours in acetic acid

(lOmI). 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 ethyJacetate as

reddish Cl)'stalsolid, yield 70 %, m, p. 125°C, Rf 0.65 in ethylacetate: pet-

ether ( I : 2 ) solvent system.

Acetic acid

Reflux 10 hours

(4 A)

-GH3

=
H

+ H2

H

=0

Its lH NMR spectrum ( 300 MHz, CDCh, Fig: 8) showed a broad signal

at 8 1.7 integrating three proton were ascribable for methyl moiety. The

doublet at 8 6.6 integrating one proton were attributab1efor imino proton.

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

•



aromatic ring. The multiplet ranging at 8 7.5-7 were assignable for aromatic

proton.

Elemental analysis ( Table 7) were [mUldto be C, 69.90 ~H, 4.66 ; N, 5.43 ;

0, 6.21; Cl, 13.80 ~ whieh were suggestive for the molecular fonnuJa

C15H12NOCl.

'lhe IH NMR spcctrum and elemental analysis confumed ( 4A ) to be the

desired struL1urenamed as 4 (p-cblorobenzimino) aceptophenone.



Sample

Acetoaniljde

N
..6.~j>jJ.~fiijj.lJji;jj! A%N
007 10,36 10.38 0.02

~

la 2.130167.16 66.52 --<l.64i 4.51 4.42 -0.09110.44' 10.29 -0.15
1b 2.337 56.29 39,36 -16.93 4.43 4,96 0.53 20.51 22.79 2.28

2a 2.fii'2j67--:-1666,12 -T~~ 4.51 3.73 --<lJ8 10.44"0.20 -0,24
2b 2.233 56.29 57,16 0,87 4.43 4.50 007 20,51 15.19 -5.32

3a 2.132184.25 72048 -11.771 5.72 6,38 0.66n:68 9.21 4.53
3b 2.173 70.94 54.79 -16.15 5.40 5.91 0.51115,04 15.92 0.88

4a 2.088 81.06 68.46 -1260 I 5.44 4.25 -1.191 6.30 4.89 -1.41
4b 2.047 61.12 46.70 -15.02 4.86 4,02 -0.84 17.99 18.35 0,36

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

calculated value for Hand N but variation was observed for C. lbis type of

variation may be occurred in case of nitrogenous compound staving 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 ofthe compound 4A "
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3.8 Synthesis and characterizations of 5 - meth)'1 • 5 - I 4' (p - chloro-

benzimino ) I phenyl - 2 - amino - 8,2 - I, 3, 4 - thiadiawline ( 4B )

An equimolecu1ar mixture of 4 (p-chlorobenzimino ) acetophenone ( 1.030

gm; 4 m mol) and thiosemicarbazide ( 0.364 gm ; 4 m mol) was retluxed

for 5 hours in glacial acetic llcid ( 7 ml). The reaction mixture was cooled to

room temperature and acetic acid was removed by rotary evaporator llllder

reduced pressure. The resulting solid mass was recrystallized several times

from ethyl acetate furnished reddish colored crystal, yield 65%, m. p. 140-

142°C, Rf 0 56 in ethylacetate : pet - eUler ( 1 : 2) solvent system.

Acetic acid
Reflux 5 hours

( 4 B I

=
H

H

Its IR spectrum ( Fig: 9 ) showed a broad absorption band at 3347-3317 cm-

Iwerc as(;ribable for NH group. "the weak absorption band at 3190 cm-! was

attributed for C - H stretching of imino group. A weak band also showed at

3053 em-I were suggestive for C - H stretching of aromatic moiety. Another



"'
weak band at 2971 em-l were indicative for C-H stretching of aliphatic

moiety. The two sharp bands at 1464 and 1655 em-I were suggestive for two

C = N honds. The aromatic C = C bonds were assigned from the band at

1594, 1529 and 1490 em-I. The C - CJ bending vibmtion was observed at

819 em-l. But IR showed no C = S stretching absorption.

The lH NMR spectrum ( 300 MH3, CDCh. Fig: 10) showed sharp singlet at

(5 1.62 integrating three protons tor methyl group. Two protons were

attributed for NIh group at 8 2.27. A multiplet of one proton was ascribable

for imino group at (5 6.6 . The multiplet 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 (5 7.92 was

assignable for NH group.

Therefore, based on the IR spectrum and 1H NMR spectrum confirmed (48)

to be the desired oompound named as 5 - mc1hyl - 5 - [ 4' (p - chlorobenz-

imino)] phenly - 2 - amino _1:121,3,4 - thiadiazoline.
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CHAPTER-4

PHARMACOLOGICAL STUDIES



"'
ANTIBACTERIAL SCREENING

4.1 Introduction:

To ascertain antibacterial spectrwn of an agent against various types of

pathogenic orgamsms, antimicrobial screemng IS necessary. The

susceptibility of microorganisms to antimicrobial 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

activity.

Disc diffusion technique is essentially a qualitative or semiquantitative test

indicating the sensitivity or resistance of microorganism to the test material,

However, no distinction hetween bacteriostatic and bactericidal activity can

be measured by this method



4.2 Principle:
Dried and sterile filter paper discs ( 4-5 mm diameter) containing the test

material are placed on nutrient agar plates seeded with test organism. Tnese

plates are then kept at low temperature ( 4°C) to allow maximum diffusion_

A number of events take place simultaneously including

(a) The dried discs absorb water from the agar medium and the material

under test is dissolved.

(b) The test material diffuses trom the discs to the surroWlding media The

diffusion takes place according to the physical law that controls the

diffusion of molecules through agar gel.

(c) There is a gradual change of test material concentration in the agar

surroWlding each disc. The plates arc then kept in an incubator (37°C)

for 12-18 hrs to allow the growth of the organisms. If the test material

has any antimicrobial activity, it will inhibit the growth of

microorganism giving a clear, distinl't zone called zone of inhibition.

The antibacterial activity of the test agent is determined by measuring

the diameter of the zone if inhibition in the term of mm.

In the present study, the antibacterial activity of 5-methyl-5-f 4'( p-

chlrobenzimino )]phenyl-2-amino-t. 2
_1, 3. 4-thiadiazoline were investigated.



4.3 Apparatus aud Reageuts:
( I) Filler paperdiscs

(2) Nutrient agar media

( 3) Petridishes

( 4) Tnoculating loop

( 5) Sterilecotton

( 6) Sterik forceps

( 7) Micropipette

( R ) Methanol

(9) Test tube



4.4 Microo~anisms used for tbe aeti\"itytest:
Both grams positive and gram negative bacterial strains were taken for

the test. The strains used for this investigation are listed in the Table 8:

These bacterial strains were supplied in pure fOnTI.

Table 8: List ofTest 'Baderia

Gram Positive Gram Negative

I. Bacillus Subtills 1. Shigella Sonnei

2. Bacillus Cereus 2. Shigella Shiga

3. Streptococuss Faecelis 3. Shigella Boyd;;

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

established potential in causing infections diseases in humans.



4.5 Culture Media:

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

make subculture of the tests organisms.

Composition of the Nutrient agar media

i Ingredients Amounts

Bactopeptonc 0.5 gm

Sodium Chloride 0.5 gm

Bacto yeast extract ].0 gm

Bacto Agar 2.0gm

Distilled Water 100 ml

I' 7.2:tO.lat25°C



4.6 The activity test:
Sample impregnated discs and standard antibiotic discs were placed gently

on the solidified agar plates, freshly seeded wit h the test organisms with the

help of a sterile forceps to assure complete contact with media surface. The

spatial arrangement oflhe discs were such that the discs were not closer than

15 rom to the edge oflhe plate and for enough apart to prevent overlapping

in the zones of inhibition. The plates were then inverted and k,:pt in a

refrigerator for about 24 hrs at 4°C. Ihis is sufficient time for the material to

diffuse to a considerahle area of the media. Finally, the plates were

incubated at 37°C for 12-18 hrs. After incubation, the antibacterial adivily

of the tcst agent was determined by mea.<;ur:ingthe diameter of inhibition

zones in term of millimeter with a transparent scale.



4.7 Results of antibacterial activity test:
The thiadiazoline derivative showed significant antibacterial activity against

most of the test organism. lhc result or the antibacterial activity. mea<;urcd

in term of zone of inhibition is shown in Table 9. The compOlmd was used in

two concentrations 400 Ilgldisc and 600 Ilg/disc. The 70ne of inhibition

varied from 7 mm to 15 mm at a concentration of 400 jlgldisc and from 8

nun to 18 mm at concentration of 600 Ilg/disc. The compounds showed

maximum activity against Bacillus Subtills, Bacillus Cereus, Shigella

Shiga and moderate activity against Streptococcus faccali.~

Table 9 : In Vitro antibacterial activity ofthiadiazoline derivative

BacterialStnrins i lnhibition Zone (mm )

IThiadiazoline derivative Doxycylin

400 Ilgldisc 600 Ilg/disc I 300 ).lgldisc 1
Gram Positive

Bacillus Subtills 15 18 35

Bacillus Cereus 13 16 37
Streptococuss Faccealis 11 113 30

I
Gram Negative I I
Shigella Sonne; 110 11 35

i Shigella Shiga
1
13 I 15 35 IIShigella Boyd;; 1
7 8 36 I,
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SUMMARY

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

I A. 4 (m - 1\itrobenzimino) acetophenone:

4 ( m - nitrobcnzimino ) acetophenone was synthesized by the condensation

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

H

=

71 %

lB. 5 -methyl - 514' (m _nitrobenzimino ) J phen)'I-2-11mino - d2-J, 3,

4 - thiadiazoline :

Condensation of equimolar mixlure of 4 ( m - nitrobenzimino )

acetophenone and thiosemicarbazide afforded 5 - methyl-5 r 4' ( m - nitro-
benz imino ) 1phenyl-2-amino - 112 - I, 3, 4 - thiadiazoline of moderate yield.

61 %



'""
2A. 4 ( P - Nitrobenzimino ) acetophenone:

4 ( P _ nitrobcnzimino ) acetophenone was synthesized from the

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

acetophenone

H

=

72%

28. 5 - methyl. 5 -l4' (p - nitrobenzimino)1 phen:rl - 2 -.amino - A2
_

1, 3, 4 - thiadiazoline :

Equimo1ccular condensation of 4 ( p - nilrobenZlmino ) acetophenone and

thiosemicarbazide afforded 5 - methyl - 5 - [ 4' ( P - nitrobenzimino) 1

phenyl _2 _amino _ /:}2 _ 1, 3, 4 _thiadiazoline.

H PH3
- NH

S ~

"~"'"H2
N02 65%



3A. 4 ( Diphenylimino ) acetophenone:

4 ( Diphenylimino ) acetophenone was s)1lthesized from the equimolecular

condensation of bcnzophenone and 4 - aminoacetophcnone.

o
c=

o
62 %

3B. 5 _methyl -5 ~14' (diphenylimino)j phenyl- 2. amino _n,2_J, 3,

4 - thiadiawline :

Condensation of equimolecular mixlure of 4 ( diphcnylimino) aCLwphenone

and thiosemcarbazide yielded 5 - methyl - 5 -14' ( diphenyliminn)} phenyl

_2 _amino - n,2 - 1, 3, 4 - thiadiazoline of good yield.

o
c=

o
65%



4 A. 4 (p - Chlorobenzimino) acetophenone:

4 (p - ehlorobenzimino) acetophenone wa~ synthesized from the equimolar

condensation of p - chlorobenzaldeylde and 4 aminoactophenone.

H

70%

4 R. 5 - methyl - 5 - [ 4' (p - chloroben:timino ) ] phenyl - 2 - amino -

t/ - 1, 3, 4 - thiadiazoline :

Condensation of equimolar mixture of 4 (p - ehlorobenzimino) acetophenone

and thioscmicarbazide yielded 5 - methyl - 5 - [ 4' (p - ehlorobenz-imino)]

phenyl - 2 - amino - "'~ - 1, 3, 4 - thiadiazoline.

H

65 %

5. Pharmacological investigations have been carried oul on all the

synthesized thiadiazoline derivatives which are described in the chapter 4.
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