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Abstract

Benzothiazole are important group of compounds ntedato have various biological activities
and hence the present study was undertaken in tydgmthesize same new compounds built
upon this nucleus with the hope to enhance theogichl properties of newly designed
compounds. In the present work 2-substituted bémentle (a) was prepared from p-tolnidine
via cyclization reaction then N-2-benzothiazolyiotlrea was synthesized by reacting (a) with
ammonium thiocyanate. Then its semicarbazide derevavas formed reacting with hydrazine
hydrate in ethylene glycol which was reacted witirious acetophenons to form respective
derivatives. Chemical structure of product andrtipeirity was ascertained by TLC, MP and
various spectral methods as FTIR and NMR. The itibib of microorganism under standard
condition was determined to demonstrate antimie@lobictivity of derivatives using gram
positive and gram negative bacteria sucl®aphylococcus aureus, Pseudomonas. aeruginosa,,
Escherichia coli with ampicillin as standard compounds. IR and NMpedral data were
supporting the presence of synthesized compoundsyvddves showed significant zone of
inhibition against the both gram positive and graegative bacteria. The metanitroacetophenone
derivative showed excellent activity agaiRsteruginosa.

INTRODUCTION

Benzothiazole and its derivatives are bicyclic raygtem and have identified showing a multiple
applications. From the ancient time a number oE@sstituted benzatiazole derivatives were
investigated and identified for their various phaowological activities. Benzothiazole derivatives
have been intensively studied for their antitum$in3], neurotransmission blocker [4-6],
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calmodulin (CaM) antagonists [7], neuroprotectigerd [8, 9] and other biological activities
[10-14].

In view of these observations, some novel N-2-b#napolylthiourea derivatives have been
synthesized in order to examine their in vitro @ntrobial activities against various gram
positive and gram negative microorganisms in comparwith drug ampicillin in accordance
with the method described in literature.

MATERIALSAND METHODS

Experimental

Chemicals

The reagents and solvents were commercially avail@DH, Rankem, Merck) and of synthetic
grade. Solvents and reagents were dried prior ¢oower anhydrous sulfate or fused calcium
chloride.

Synthetic scheme
The synthesis padf the presentvork was divided in to following

1. Synthesis of p-tolyl thiourea

Para-toludine (5.35gm) was dissolved in a mixtudreamc. HCL (4.3ml) and water (11.6ml) by
heating on a water bath. Cooled the contents addied ammonium thiocyanate (3.8gm) and
heated the mixture on the water bath for 22hrscipitated product was cooled and filtered
.Then washed with water and dried. Recrystallizétl aqueous methanol gave colored crystals.
Yield 4.12gm (77%), (Fig 1)

CH, CHs
Conc.Hcl,HO
NH,SCN
NHCSNH,
NH,

Para-toludine Para-tdlylourea

Fig 1:_Synthesis of p-tolyl thiourea[S-1]

2. Synthesis of 2-Amino-6-methyl benzothiazole

A solution of bromine (6.8ml) 0.17 mol, in CHEbOmI) was poured in to a mixture of the dry
powdered Para tolyl thiourea (20 gm) 0.13mol andCGH60mMI) which was heated to boil
contained in a three neck flask. Heat was evolvetithe mixture rapidly gives a clear solution
which was kept at below 3UC by external heating. When the initial reactiobsided the flask
was fitted with a stirrer and a condenser carryangalcium chloride tube and the mixture
refluxed until the evolution of Hydrogen bromideased. The hydrogen bromide derivative of 2-
amino-6-methyl benzothiazole kept for overnight amgstallizes out (m.p.168C). The cold
mixture was filtered and the insoluble residue susled in water and treated with sodium
sulphite until traces of free bromine get evolv8dhe mixture was again filtered and the
precipitate was collected and dried. Yield 3.25(@3%) (Fig 2)
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CHs
CH,
N
Br, in CHClg
S
HCSNH,
P-tolyl thiourea 2-amino-6-methyl benzothiazole

Fig 2: Synthesis of 2-Amino-6-methyl benzothiazole [S-2]

3. Synthesis of N-2-benzothiazolylthiourea

Benzoyl chloride (14gm) 0.1mol was added drop WwseNH,SCN (7.6gm) 0.1mol in dry
acetone 50ml with stirring .After the initial resmt subsided mixture was heated for 5 mins.
Then hot solution of 2-amino benzothiazole (15gni)ntbl in dry acetone (50ml) was added
with constant stirring. After refluxing for 1hr.@hmixture was poured into the water a crystalline
solid precipitated out slowly. After filtration thsolid was heated with 10%NaOH solution
(300ml) and filtered again. The filtrate was adtif with concentrated hydrochloric acid then
made alkaline by addition of little ammonia. Théidobtained was filtered washed with water,
dried and recrystallized with ethanol .yield (2.68gn. pt. 207 ° C (Fig 3)

CH3 CH3 \ ﬁ
\ _NHaSCN \>—NHCNH2
C6H5COCI <
2-amino-6-methyl-benzoth|azole N-2-benzothiazolylthiourea

Fig 3: preparation of N-2-benzothiazolylthiourea [S-3]

4. Synthesis of thiosemicarbazide derivative of the N-2benzothiazolylthiourea
N-2-benzothiazolylthiazolyl (20gm) 0.82mol and hgzine hydrate 80% (0.11 mol) in 50ml of
ethylene glycol refluxed while stirring for 4hrsh& color of the reaction changes to green and
the homogenous solution appears. A white solid pvasipitated at the end of the reflux period.
The mixture was cooled and the product was filteaed washed with water, air dried and
recrystallized from ethanol (m.p.178° C). Yield&y& (51 %), (Fig 4)

Hs HsC N i
ethylene glycol \ H
NHCNH2 NHCNHNH,
NH,NH,
s

N-2-benzothiazolylthiourea 4-(5-methylbenzo[d]thiazol-2-yl)thi
osemicarbazide

Fig 4: Synthesis of thiosemicarbazide derivative of th2-blenzothiazolylthiouregs4]
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5. Synthesis of Derivative S-5

Thiosemicarbazide derivative (1.5 mmol) ,m-nitreetaphenone (2.2mmol) and glacial acetic
acid 2-3drops were taken in absolute ethanol (2@md) refluxed on a water bath for 10hrs till a
different spot on TLC may appear. On cooling sget separated which was filtered washed
with water and recrystallized with ethanol. Yiels02ng (50%), m.p. 215° C. (Fig 5)

Hg N S HsC

C N i
NHCNHNH, glacial acetic aci NHCNHN
m-nitroacetophe /

S none S
CH
O,N

Fig 5: Synthesis of Derivative [S5]

6. Synthesis of Derivative S-6

Thiosemicarbazide derivative (1.5mmol) ,p-bromoagkénone (2.2mmol) and glacial acetic
acid 2-3drops were taken in absolute ethanol (2@md) refluxed on a water bath for 10hrs till a
different spot on TLC may appear. On cooling sgjet separated which was filtered washed
with water and recrystallized with ethanol. Yieldd2ng (40%) m.p. 175°C (Fig 6)

HsC N S HsC N S
\> NHﬂNHNHZ glacial acetic acid \> NHﬂNHN
p-bromoacetophen /
S one S
r

CH

Fig 6: Synthesisof Derivative S-6 [S6]
7. Synthesis of Derivative S-7
Thiosemicarbazide derivative (1.5mmol) ,p-chloragepbenone (2.2mmol) and glacial acetic
acid 2-3drops were taken in absolute ethanol (2@md) refluxed on a water bath for 10hrs till a
different spot on TLC may appear. On cooling sget separated which was filtered washed
with water and recrystallized with ethanol .Yiet@02ng (40%) m.p. 165 °C (Fig 7)

HC3 N S HsC N S
\> I :  aci N |
NHCNHNH, glacial acetic acid NHCNHN
p-fluoroacetofenone
S S

CH

FIG 7. Synthesisof Derivative S-7 [S7]
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8. Structural characterization

Authentication of chemical structure and compoupdisties of all synthesized compounds and
derivatives were evaluated by using several amallytinethods as thin layer chromatography,
Fourier Transform Infra Red Spectroscopy and Nucleegnetic resonance. Thin layer
chromatography and Infra Red Spectroscopy was doné.T.S. (Paramedical) College,
Muradnagar, Ghaziabad. Samples were sanded labpratoCDRI, Lucknow for Nuclear
magnetic resonance analysis.

9. Biological Evaluation

The microbial activity of the compound was assaygdagar disc diffusion method. The
antimicrobial activity was tested for bacteria, graegative and gram positive. Gram positive
organisms weretaphylococcus aureus, and Staphylococcus epidermidis, and gram negative
microorganism wer&scherichia coli, andPseudomonas aeruginosa All compounds were used
by keeping 1mg/ml disc concentration, Ampicillin/¢22 mm, zone of inhibition) was taken as
standard.

RESULTS

Due to the prominent activities exhibited by the behmole, different compounds based on
benzothiazole as a basic moiety have been syn#tksizh the hope to enhance the biological
properties of newly designed compounds. Re cryssibn of synthesized compounds was
carried out by an appropriate solvent. Mainly sengblvents were used wherever possible but
the solvent mixtures were also employed as annatioe.

1. Structural characterization: Chemical structure of synthesized compound wasrméated
various methods which shows the confirmation oftlsgsized compounds. Data of Fourier
Transform Infra Red Spectroscopy and Nuclear magnetonance are given in the table 1.

2. Biological Evaluation: The inhibition of microorganisms under standardizedditions was
utilized to demonstrate microbial action of the gmunds.For present work efficacy of three
compounds was detected agaiSstureus, P.aeruginosa, andE.coli. The concentration of test
compound used was 1mg/ml and ampicillin was taletiha standard drug. Zone of inhibition of
ampicillin was measured 22, 21 and 21 mm for SwsyReaeruginosa, andE.coli. respectively.
There was a measurable difference of zone of itibibifor all synthesized compounds against
each microorganism. Data of each measurement aem gn the table 2 and figure 1, 2 and 3.
From the results of antibacterial activity conddcten compound S-5 shows excellent activity
against P.aeruginosa while compound S-6 shows excellent activity agaiBsoli. While
compound S-7 shows moderate activity against edetbhacterias.
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Tablel.

Compounds | IR SPECTRAL DATA (cm ™) NMR SPECTRAL DATA(5)

S1 3851.15w (MH str),3010.34m(Aliphatic + | 2.33 (2H, s) NI, 3.62 (1H) NH , 7.1-
H str),1624.73w(N-Hben), 7.10 (4H, d) Ar-H,2.24 (3H, s) CH
1314.25w(Aromatic C-Hben)

S-2 3402.2s (I-H Str(assym)3276.8m (MH strgm) | 7.6(-7.23 (3H) A-H,
1417.58w (Ar-C and Ar -N Ringr) 2.88 (2H, s) NH,
1242.07,1230.5w (C-8r) 2.32 (3H,S) CH

S-3 3172.68m (Aromatic - H str), 2912.3w 7.55-7.22 (3H) A-H, 2.32 (3H,s) Cl; 3.6
(Aliphatic C-Hstr), 1577.66 (N-Hben) (1H s) NH, 3.0 (2H, s) NH

S4 3417.6 (MH str), 3238.26s, 3134.1(NHNI | 8.11-7.35 (3H s) A-H, 3.8 NH, 2.4 (3H
str)., 3134.11m (Aromatic C-Hdtr NHNH,, 3.07 (3H s) CH

S5 3437.1S (I-H str), 3167.2m(Aromatic +H | 7.14-7.60 (7H) A-H,3.01(3H,s) CH
str), 1630.2s(C=Ntr) 1550.8w(NHben) 7.82 (1H s) NH, 3.8 (1H s) NH
2316m(Ar C-NQstr), 1259, 1235w(C-Str) | 2.32 (3H s ) CH

S-6 3436.6s(M-H str), 3166.1m(Ar (-H str) 7.2€-7.11 (7H) A-H, 2.6 (1H).s) NF
1612s(C=Nstr) 1582.1w(N-Hben) 2.36 (3H s) CH3, 1.60 (3H, s) CH3
1261, 1238w(CStr), 960.2(C-Brstr) 7.56 (CH,S) NH

S-7 3439 w (MH str), 3165.3m (Ar0 -H str) 7.9(-7.44 (7TH) A-H, 3.4 (2H, s) Nk

1677.9s (C=Nstr) 1585.5s (N-Hoen)
801.7, 734.8w(Ar C-Cétr), 1260s (C=Sitr)

3.03 (3H,s) CH2.58 (3H, s) CH
8.2 (L H, s)NH

Table 2: Zone of inhibition of ampicilline synthesized derivatives.

Compounds S.aureus P.aeruginosa E. coli
Ampicillin(std) | 22 mm 21 mm 21 mm
1E 11 mm 18 mm 12 mm
(50%) (85%) (57%)
1F 12 mm 14 mm 17 mm
(54%) (67%) (81%)
1G 10 mm 13 mm 11 mm
(45%) (62%) (52%)
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Fig 1: Percentage Activity v/s Derivatives synthesized in Case of S. Aureus
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Fig 2: Percentage Activity v/s Derivatives synthesized in Case of P.aeruginosa
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Fig 3: Percentage Activity v/s Derivatives synthesized in Case of E. coli
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