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A new series of 2-(5'-mercapto-4'-substituted methylamino-1',3',4'-
oxadiazole-2'-yl)benzothiazol es (4) were synthesized and eval uated for
their antimicrobia and pharmacological activity. 2-(5-Mercapto-4'-substi-
tuted methylamino-1',3',4'-oxadiazole-2'-yl) benzothiazoles (4) were
synthesized from 5'-(1,3-benzothiazole-2-yl)-1',3',4'-oxadiazole-2-(3H)-
thione (3) upon treating with formaldehyde and substituted amines by
fallowing Mannich reaction condition. 5'-(1,3-Benzothiazole-2-yl)-
1',3',4'-oxadiazole-2'-(3H)-thione (3) was prepared in single step from
1,3-benzothiazole-2-carboxyhydrazide (2) upon reaction with carbon
disulphide in the presence of potassium hydroxide in ethanolic medium.
2-(5-Mercapto-4'-substituted methylamino-1',3',4'-oxadiazole-2'-yl)-
benzothiazoles (4a;-ai0) Were screened for their antibacterial, antiinfla-
mmatory and analgesic activity. The synthesized compounds exhibited
good analgesic activity compared to standard drug.
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INTRODUCTION

A number of Mannich bases have been associated with potent biological activities
such as antitumor?, antitubercular?, antimicrobial®®°, antimalarial®, antifungal’ etc.,
like wise 1,3,4-oxadiazoles are also known to possess antibacterial®, antifungal®,
antiinflammatory and analgesic activity’®*. Similarly a number of benzothiazole
derivatives are known for their varied biological activities like anti-bacterial****,
antiinflammatory, analgesic, antitumor activities™*®, etc., prompted by these obser-
vationsit wastargeted to synthesi ze a series of benzothiazol e derivatives by incorpor-
ating benzothiazol e nucleus with 1,3,4-oxadiazol e and converting them to Mannich
bases and screen the newly synthesized compounds for their antibacterial, antiin-
flammatory and analgesic activity.

EXPERIMENTAL

All the melting points were determined by Toshniwal apparatusin open capillaries
and are uncorrected. The purity of the compounds was determined by using TLC
on silica gel G plates using n-butanol:ethyl acetate (1:3) solvent system and UV
lamp was used as a visualizing agent.
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Infrared spectra were recorded using KBr pellets on a Shimadzu 8000 series
spectrophotometer. The™H NM R spectrawere recorded on aVarian EM-200, avance
300 MHz spectrophotometer using CDCls/DM SO-ds as solvent and TM S asinternal
standard (chemical shifts are expressed in & ppm). Mass Spectrawere recorded on
LCMS Spectrophotometer.

All the compoundswere synthesized according to Scheme-I . The physical data
of al synthesized compounds 4a;-4a;0 Were represented in Table-1.
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TABLE-1
PHYSICAL DATA OF COMPOUNDS (4a,-a,)

Product code R m.f. m.p. (°C) m.w. Yield (%)
4a, "g\ ) C.HuN,OS, 216220 341 47
4a, — Vcoon  CHNOS, 228232 384 51
4a, ”OﬁCHB C,H.N,OS, 188190 370 75
4a, Ow CHiN,OS,  168-170 412 46

ol

dag P C,HNOS, 226230 332 45
43, Hs C,H:NOS,  174-178 355 48

CeH:N.OS, 134138 355 45

C,HN.OS,  180-184 355 51

N
H
”0@ CHN,OS, 186190 356 76
CH,
43, N /,>
N;\ />
H.C

N
4, )L?@ CHLNOS,  232-236 380 59

H

Prepar ation of ethyl-2-benzothiazole carboxylate (1): Ethyl-2-benzothiazole
carboxylate was synthesized by treating a mixture of o-aminothiophenol (0.1 mol)
and diethyl oxalate (0.2 mol) according to the reported procedure®. *H NMR
(DM SO-ds,  ppm): 1.4t0 1.6 (3H, t, CH3 of -COOCH,CH3), 4.5t04.7 (2H, g, CH>
of -COOCH,CHj3), 7.5t0 8.3 (4H, m, Ar-H).

Preparation of 1,3-benzothiazole-2-car boxyhydrazide (2): In a clean dry
100 mL round bottomed flask the ethyl-1,3-benzothiazole-2-carboxylate (1) (0.01
mol) (2.1 g) was dissolved in ethanol (60 mL). The hydrazine hydrate (0.02 mol)
(2.1 g) (99 %) was added drop by drop with constant stirring and refluxed for 8 h
and cooled to room temperature. The solid separated was filtered and washed with
water and dried. The crude product was melted at 175-177 °C and was recrystallized
from ethanol. '"H NMR (DM SO-ds, 8 ppm): 4.6t0 4.8 (2H, s, NH, of -CONH.NH,),
7.5t08.3 (4H, m, Ar-H), 10.4t010.6 (1H, s, NH of -CONH.NH,).
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Preparation of 5'-(1,3-benzothiazol-2-yl)-1',3',4'-oxadiazole-2(3H)-thione
(3): Into aclean dry 250 mL round bottomed flask introduced 1,3-benzothiazole-
2-carboxyhydrazide (2) (0.05 moal) (9.65 g) and dissolved in ethanol (100 mL) with
gentle heating there after KOH solution (10 %, 10 mL) was added followed by
carbon disulphide (10 mL) and the mixture was subjected to reflux till hydrogen
sulphide gas was ceased (16-18 h). The reaction mixture was cooled to room tem-
perature, poured on to a mixture of ice and water (500 mL) and acidified with
chilled dil HCI. The separated solid was collected by filtration and dried. The crude
product was recrystallized from ethanol and melting point was 244-248 °C. 'H
NMR (DM SO-dg, 6 ppm): 3.0to 3.8 (1H, bs, -NH of oxadiazole), 7.5t0 8.4 (4H, m,
Ar-H).

Preparation of 5'-(1,3-benzothiazol-2-yl)-3'-substituted methylamino-
1',3',4'-oxadiazole-2(3H)-thione (4a;-a10): A mixture of oxadiazole(3) (0.01 mal),
formaldehyde (40 %, 1.5 mL), substituted amine (0.01 mol) and ethanol (20 mL)
wastakenin a 100 mL round bottomed flask and stirred for 10-15 h at room temper-
ature and left over night. The separated solid was collected by filtration, washed
with ethanol, dried and crystallized from suitable solvent. The physical characteristic
data of synthesized compounds are presented in Table-1.

Compound 4a;: IR (KBr, cm™): 3244, -NH stretching, 3001 and 3053, Ar-CH
and -CH, Stretching. '"H NMR (DM SO-ds, 8 ppm): 5.8 (2H, s, 2H of CH,), 6.1 (1H,
s, H of NH), 7.3t0 8.3 (8H, m, Ar-H). MS (LCMS) m/e: 341.

Compound 4as: '"H NMR (DM SO-ds, & ppm): 2.2 (3H, s, 3H of CHs), 5.6-5.7
(2H, t, 2H of CHy), 7.0-8.3 (7TH, m, Ar-H), 8.8-8.9 (1H, s, 1H of NH).

Compound 4a;: IR (KBr,cm™): 3379 (NH, stretching), 3052, 2990, 2917 (Ar-CH
and CH, stretching), 849 and 770 (disubstituted benzene). *H NMR (DM SO-ds, &
ppm): 6.1-6.2 (2H, t, 2H of CH,), 6.9-8.3 (8H, m, Ar-H), 10.0 (1H, s, 1H of OH),
12.3(1H, s, 1H of NH).

Antibacterial activity: All the synthesized compounds (4a;-as0) Were eval uated
for in vitro antibacterial activity against Gram+ve and Gram-ve bacterial strains
such as Bacillus subtilis, Bacillus pumilus, Escherichia coli and Pseudomonas
aureginosa at concentration 100 pg/mL by disc diffusion method 20 by using DM SO
as solvent control and nutrient agar was employed as culture media®. After 24 h of
incubation at 37 °C the zone of inhibition were measured in mm. The activity was
compared with known antibiotic ciprofloxacin and the data is represented in the
Table-2.

Antiinflammatory activity: The synthesized compounds (4a;-au0) Were assessed
for antiinflammatory activity at a concentration of 200 mg/kg oral dose by acute
carrageenan-induced oedemain rat hind paw by following the reported technique™*.
The activity were performed on albino rats of either sex weighing 150-200 g were
selected in group of 6 each. The oedema volume of injected paws were measured
plethysmographically by mercury displacement method. The activity was com-
pared with standard diclofenac sodium and the data is represented in the Table-3.
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TABLE-2
ANTIBACTERIAL ACTIVITY OF THE SYNTHESIZED COMPOUNDS (4a,-8,,)

*Inhibition of zone diameter (mm)

Sample code B. subtilis B. pumillis E. coli P. aeruginosa
100 pg 100 pg 100 pg 100 pg

da, 14 18 14 19
4a, 16 13 16 15
4a, 14 14 15 15
4a, 15 18 15 20
4a, 16 16 15 16
4a, 15 15 16 16
4a, 17 16 16 21
4a, 14 15 16 17
4a, 14 17 16 17
4a,, 15 16 16 15

Ciprofloxacin 22 24 24 24

DMSO - - - -

*Each value is an average of three independent determination + Standard deviation;
Note: ‘— denotes no activity, 8-12 mm poor activity, 13-17 mm moderate activity,
18-20 and above good activity.

TABLE-3

ANTIINFLAMMATORY ACTIVITY OF THE SYNTHESIZED COMPOUNDS (4a,-a,.)

Paw oedema volume

Treatment (n?g/oiZ) After 1st h After 2nd h After 3rd h After 4th h
%ROV | Mean %ROV | Mean %ROV | Mean 9%ROV

Comrol _15ml 121 - | 249 - | 310 - | 439 -
Sandad 50 0168 5725 | 0166 67.75 | 0186 7393 | 0050 90.90
4, 200 061 4958 | 108 5662 | 108 6516 | 11 7494
4, 200 071 413 | 11 558 | 105 6612 | 103 7653
4, 200 075 380l | 106 5742 | 096 6903 | 093 7881
4, 200 066 4545 | 095 6184 | 085 7258 | 080 8L77
4, 200 065 4628 | 105 5783 | 101 6741 | 093 7881
4, 200 070 4214 | 103 5863 | 098 6838 | 095 7835
42, 200 076 3719 | 098 6064 | 114 6322 | 101 7699
4, 200 066 4545 | 105 5783 | 088 7L6l | 08l 8L54
4, 200 076 3719 | 116 5341 | 106 6580 | 105 76.08
4a, 200 090 2561 | 098 6064 | 098 6838 | 093 7882

Standard: Diclofenac sodium; ROV = Reduction in paw oedema volume,

Analgesic activity: The analgesic activity of the synthesized compounds (4a;-ayo)
was carried out by Eddy's Hot Plate method® on albino mice of either sex each
group comprising of 6 animals, weighing between 20-36 g. Pentazocin was used as
standard drug to compare the analgesic activity and the datais represented in Table-4.
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TABLE-4
ANALGESIC ACTIVITY OF THE SYNTHESIZED COMPOUNDS (4a;-a,)

G g Basd reaction time (min) after

e S0 o
@ n 08 o7
E 8 BE BE . : : : .
g E T8 O Omin 15min 30 min 60 min 90 min
= 25 35 <E

Control

gum 6 34.00 - 500£0.70 4.00+0.81 5.75+0.96 5.25+0.47 7.0£0.40

acacia

Pentazocin 6 2800 30 7.50+0.94 10.50+0.64 11.75+0.47 12.2+0.25 12.50+0.28
43, 6 2600 25 6.50+1.16 7.95+0.67 9.16+0.37 10.21+1.10 11.54+1.00
43, 6 3600 20 5.36£1.05 7.57+0.89 8.49+0.35 9.14+0.27 10.29+1.39
4a, 6 30.67 20 549+0.78 7.84+0.59 9.86+0.27 10.85+0.35 11.69+0.52
4a, 6 2667 15 4.66+0.93 6.46+1.02 9.46+1.08 9.98+1.31 11.18+0.85
43, 6 2933 15 4.90+0.17 7.10+0.76 7.78+0.98 8.14+0.83 9.42+0.75
4a, 6 2667 15 692+0.73 7.68+0.89 8.06+0.76 10.64+1.03 11.25+0.84
43, 6 2538 20 5.09+1.01 7.08+0.75 9.02+0.41 10.05+0.30 11.20+1.37
43, 6 2900 15 456+0.91 7.10+1.00 9.59+1.07 10.01+1.40 11.01+0.79
43, 6 2805 20 4.81+0.19 6.91+0.78 7.89+0.99 9.01+0.84 10.25+0.82
4a,, 6 3015 25 6.39+1.11 8.01+0.72 9.26+0.38 10.41+1.21 12.01+1.20

RESULTSAND DISCUSSION

All the synthesized compounds were screened for antibacterial activity. The
datain the Table-2 indicate that 4a,, 4a, and 4a; compounds were found to posses
a broad-spectrum activity. While compounds 4a,, 4as, 4as, 4as, 4as, 489 and 4ay,
were found to exhibit moderate activities. Among the synthesized compounds, the
compounds 4a,, 4a, and 4a; showed good activity.

All the synthesized compounds were screened for antiinflammatory activity.
Compounds 4ay, 4a,, 4as, 4as, 4as, 4as, 4a7, 4as, 4a, and 4a,, exhibited maximum
inhibition of 74.94, 76.53, 78.81, 81.77, 78.81, 78.35, 76.99, 81.54, 76.08 and 78.82
%, respectively where as standard diclofenac sodium showed reduction in oedema
volume by 90.90 % in Carrageenan induced rat hind paw oedema model. Among
the tested compounds, the compounds 4a, and 4as showed good antiinflammatory
activity.

The synthesized compounds have shown a significant analgesic activity. The
compound 4ay, 4a,, 4as, 4ay, 4as, 4as, 4a;, 4as, 4ay and 4ay, have shown equipotent
analgesic activity when compared to standard (pentazocin).

ACKNOWLEDGEMENTS

Theauthors express sincere thanksto the Management of V.L. College of Pharmacy,
Raichur for providing the necessary facilities to carry out this work. The authors
also extend their thanksto I1CT Hyderabad and |1Sc Bangalorefor providing NMR
spectra.



Vol. 21, No. 6 (2009) Synthesis& Biological Evaluation of Benzothiazolyl Oxadiazoles 4345

NogkwdpE

© ©

10.

11.
12.
13.

14.
15.

16.
17.

18.
10.
20.
21.

22.
23.

REFERENCES

S.N. Pandeya, V.S. Lakshmi and A. Pandey, Indian J. Pharm. <ci., 65, 213 (2003).

S. Joshi, N. Khoslaand P. Tiwari, Bioorg. Med. Chem., 12, 571 (2004).

S. Joshi, N. Khosla D. Khare and R. Sharda, Bioorg. Med. Chem. Lett., 15, 221 (2005).

M. Ashok, B.S. Hollaand B. Poojary, Eur. J. Med. Chem., 42, 1095 (2007).

S. Joshi, A.D. Manikpuri and P. Tiwari, Bioorg. Med. Chem. Lett., 17, 645 (2007).

K. Gorlitzer, C. Enge, PG. Tones, H. Jomaa and J. Wiesner, Pharmazie, 62, 89 (2007).

M.S. Karthikeyan, D.J. Prasad, B. Poojary, K.S. Bhat, B.S. Holla and N.S. Kumari, Bioorg.
Med. Chem., 14, 7482 (2006).

G. Sahin, E. Palaska, M. Ekizoglu and M. Ozalp, IL Farmaco, 57, 539 (2002).

X. Zou, Z. Zhang and G. Jin, J. Chem. Res., 228 (2002).

B. Narayana, K. Kulangara V. Raj, B.V. Ashaatha and N.S. Kumari, Arch. Pharm., 338, 373
(2005).

H. Rajak, M.D. Kharya and P. Mishra, Yakugaku. Zasshi., 127, 1757 (2007).

M.A. Mahran, SM.F. El-Nassry, S.R. Allam and L.A. El-Zawawy, Pharmazie, 58, 527 (2003).
H.M. El-Shaaer, P. Foltinova, M. Locova, J. Chovancovaand H. Stankovicova, IL Farmaco, 53,
224 (1998).

1.Y. Oren, |. Yalcin, E. Aki-Sener and N. Vcarturk, Eur. J. Med. Chem., 39, 291 (2004).

A.-N. El-Shorbagi, S.-1. Sakai, A.M. El-Gendy, N. Omar and H.H. Farag, Chem. Pharm. Bull.,
36, 4760 (1988).

PR. Naik, SN. Pandeya and A. Pandey, Indian J. Physiol. Pharmacol., 40, 189 (1996).
P.Vicini, A. Geromikaki, M. Incerti, B. Busonera, G. Poni, C.A. Cabrasand P.L. Colla, Bioorg.
Med. Chem,, 11, 4785 (2003).

T.D. Bradshaw, M.F.G. Stevens and A.D. Westwall, Curr. Med. Chem., 8, 203 (2001).

E. Campaigne and J.E. Van Verth, J. Org. Chem,, 23, 1344 (1958).

R. Cruickshank, J.°P. Duguid, B.P. Marmion and H.A. Swam, The Practice of Medical. Microbiology,
Churchill Livingstone, London, edn. 12, p. 544 (1975).

B. Shivgji, K.S. Tapas, M. Suvra, C.D. Prabhash and S. Sridhar, Indian J. Pharmacaol., 32, 21
(2000).

M. Nivsarkar, M. Mukherjee, M. Patel, H. Padh and C. Bapu, Indian Drugs, 39, 290 (2002).
E.A. Falco, Br. J. Pharmacaol., 6, 185 (1961).

(Received: 19 April 2008; Accepted: 12 March 2009) AJC-7335



