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ABSTRACT

Synthesis of 1,3,4-oxadiazole derivatives has attracted considerable attention in view of therapeutic applications.
In the presented research work, a series of novel 5-substituted-1,3,4-oxadiazole-2-thiol containing piperaznyl
benzothiazole compounds by integrating piperazinyl benzothiazoles with 5-substituted-1,3,4-oxadiazole-2-thiol. All
the synthesized compounds have been characterized by using demental analysis, FT-IR, *H NMR, *C NMR
spectroscopy and further supported by mass spectroscopy. Purity of all the compounds has been checked on thin
layer chromatographic plate and HPLC technique. All the synthesized compounds were screened for their
antibacterial activities against Saphylococcus aureus, Saphylococcus pyogenus, Escherichia coli and
Pseudomonas aeruginosa and for antifungal activity against Candida albicans and Asperigillus niger . The
biological activities of the synthesized compounds have been compared with standard drugs like Ampicillin and
Greseofulvin. The compounds exhibited significant antibacterial and moderate antifungal activities. These
compounds can be further exploited to get the potent lead compounds. The detailed synthesis and the antimicrobial
screening of the new compounds are reported.

Keywords: 1,3,4-Oxadiazole, Benzothiazole, Piperazine, Amtibidal activity, Antifungal activity.

INTRODUCTION

Oxadiazoles belong to an important group of hetgrli@ compounds having —N=C-O- linkage. 1,3,4-oxadie is
a thermally stable aromatic heterocycle and erisivb partially reduced forms; 2,3-dihydro-1,3,4adiazole(1,3,4-
oxadiazoline) and 2,5-dihydro-1,3,4-oxadiazoled@-@xadiazoline) depending on the position of thelde bond. A
large number of heterocyclic compounds containing 1, 3, 4-Oxadiazoles ring are associated witterda/
pharmacological properties such as antituberdtifarantimicrobial®, anti-inflammatory®”, anticonvulsanf ¢,
anticancer™®*? antioxidant™**®, CNS depressdfft, antihypertensiv&’, sedative-hypnotit®, anti-diabeti€?,
anthelminthid®”, analgesi®Y, Anti-ulcerogenic activity”? and genotoxi€® activities etc.

The pharmacological potency of 1,3,4-oxadiazolevell as benzothiazole analogues has drawn ourtitteto
synthesize the compounds containing benzothiazaetynin a single molecular frame work. As a paftoar
continuous search for potential bioactive molecdiéesantimicrobial activity, a series of hybrid cpounds were
synthesized that comprise the piperazine, benzaildga and 1,3,4-oxadiazole heterocyclic ring sysiem single
molecule. Therefore, this work deals with the sgsth of a series of novel 5-substituted-1,3,4-caa@alie-2-thiol
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containing piperazinyl benzothiazole compoundsrtgdrating piperazinyl benzothiazoles with 5-subs#d-1,3,4-
oxadiazole-2-thiol and screening their antimicrobictivities.

MATERIALS AND METHODS

Melting points were determined in open capillarpes and are uncorrected. Formation of the compourads
checked by TLC on silica gel-G plates of 0.5 mntkhess and spots were located by iodine and UM. ligh
compounds were purified by recrystallization withitable organic solvents. IR spectra were recoe@rooker-
ALPHA FT-IR instrument using KBr pellet method. Maspectra were recorded on Shimadzu GC-MS-QP-2010
model using direct inlet probe techniqdid. NMR and**C NMR was determined in CDg$olution on a Bruker Ac
400 MHz spectrometer. Purity of the synthesized paumds was checked by HPLC Agilent. The resultsimare
agreements with the structures assigned.

Synthesis of 2-(4-(3-bromopropyl)piperazin-1-yl)bemro[d]thiazole:

Activated zinc powder (10 m.mol) is added to a sotuof piperazine (10 m.mol), 1,3- dibromoprop&h@ m.mol)

in THF (10 ml) and stirred at room temperatureZdr. After completion of the reaction, the mixtisdiltered and
the solid is washed with solvent ether (30 ml). Thenbined filtrate was treated with 10 % NaHQ®O ml), water
(20 ml), dried (NgSO,) and evaporated. The crude product was purifieddiymn chromatography to yield pure 2-
(4-(3-bromopropyl)piperazin-1-yl)benatifhiazole. Colourless solid; yield 78 %; M.P: 128#AC; *H NMR (300
MHz, CDCk) 6 : 2.08-2.23 (gn, 2H), 2.58-2.80 (m, 6H, 3 x N-13.30-3.51 (m, 4H, 2 x N-GH 3.64 (t, 2HJ

= 6.8 Hz, Br—CH), 7.32 (m, 2H, Ar-H,), 7.61 (m, 2H, Ar-H}*C NMR (75 MHz, CDC}) & : 45.4, 51.5, 117.3,
118.5, 120.3, 123.6, 133.4, 152.9, 169.2; MS (n82 (M+1).

Scheme 1: Synthesis of 2-(4-(3-bromopropyl)piperazil-yl)benzo[d]thiazole

H
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2-Chlorobenzo[d 2-(piperazin-1-yl)benzo 2-(4-(3-bromopropy!)piperazin
thiazole & Piperazine [d]thiazole -1-yl)benzo[d]thiazole

Synthesis of substituted-1,3,4-oxadiazole-2-thioBynthesis of 1,3,4-oxadiazole-2-thiol was achielbgdstarting
with different substituted aromatic carboxylic aci&ubstituted aromatic acids (1 m.mol) were fistverted into
corresponding esters adding catalytic amount oteotmated HSO, in methanol. The resulting solution is refluxed
for 2-4 h, after completion of reaction (confirmiegd TLC) evaporate the solvent to dryness. Add watet DCM
and shake well. The organic layer is separatedoanckeds for the next reaction. To a solution girapriate ester
(1 m.mol) in methanol a solution of hydrazine hydré8.0 m.mol) was added, and the mixture is reftlfor about
2-4 h; evaporate the solvent to dryness and regdligst the solid with ethanol. To the solution ofdhazide
derivative in CHOH, CS (3.0 m.mol), and KOH (1.5 m.mol) was added. Thaulitng mixture was refluxed for 4-
6 h, after completion of reaction the reaction migtwas quenched by the addition of dil. HCI andhtheured into
water containing ice, a solid substituted-1,3,4¢eli&aole-2-thiol derivatives were obtained. Recrigethe crude
product in ethanol.

5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-thiolWhite solid; M.P: 169-17C; IR (KBr): 1245 (C=S), 1618 (C=N),
3073 cm* (=C—H of Ar);'H NMR (300 MHz, CDC}) & : 3.75 (s, 3H, CH), 7.59-7.64 (m, 1H, Ar-H), 7.70 (d, 1H,
J=7.0 Hz, Ar-H), 7.82 (d, 1H] =7.0 Hz, Ar—H), 7.95 (s, 1H, Ar-H}*C NMR (75 MHz, CDC}) & : 58.2, 113.3,
115.5, 156.4, 160.4, 174.3; MS (m/z): 208IM

5-(4-nitrophenyl)-1,3,4-oxadiazole-2-thiol:Yellow solid; M.P: 223-22%; *"H NMR (300 MHz, CDC)) & : 7.12—
7.20 (m, 2H, Ar-H), 7.95 (d, 1H,= 7.0 Hz, Ar—H), 8.11 (s, 1H, Ar—H); MS (m/z): 294").

5-(p-tolyl)-1,3,4-oxadiazole-2-thiol:White solid; M.P: 237-23€; *H NMR (300 MHz, CDC}) & : 2.65 (s, 3H, Ar—
CHa), 7.27-2.48 (m, 2H, Ar—H), 7.90—7.99 (m, 2H, Ar=MS (m/z): 193(M+1Y.

5-(4-chlorophenyl)-1,3,4-oxadiazole-2-thiol White solid; M.P: 24@42C; '"H NMR (300 MHz, CDC}) & : 7.41
(d, 2H,J = 8.6 Hz, Ar—H), 7.92 (d, 2H] = 8.6 Hz, Ar—H); MS (m/z): 213 (V).
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5-(4-fluorophenyl)-1,3,4-oxadiazole-2-thiol White solid; M.P: 259-26C; *H NMR (300 MHz, CDC}) & : 8.17—
7.86 (M, 2H, Ar—H); 7.27-6.99 (m, 2H, Ar—H); ESI-M®/z): 196 (M).

5-(4-bromophenyl)-1,3,4-oxadiazole-2-thiolPale yellow solid; mp: 154-156°G NMR (300 MHz, CDC})) & :
7.12-7.20 (m, 2H, Ar-H), 7.95 (d, 1Bi= 7.0, Ar—H), 8.11 (s, 1H, Ar—H); MS (m/z): 256 (M

5-(4-(tert-butoxy)phenyl)-1,3,4-oxadiazole-2-thiolWhite solid; M.P: 157-15€; *H NMR (400 MHz, CDC}) & :
1.36 (s, 9H, 3 x Ck), 7.26—7.32 (m, 2H, Ar-H), 7.71-7.79 (d, 1H= 5.0 Hz, Ar-H), 8.05 (s, 1H, Ar-H); MS
(m/z): 250 (M).

4-(5-mercapto-1,3,4-oxadiazol-2-yl)phenolwhite solid; M.P: 227-22€; 'H NMR (400 MHz, CDC}) & : 7.14—
7.22 (m, 2H, Ar-H), 7.71 — 7.79(d, 187 5.0 Hz, Ar—H), 8.05 (s, 1H, Ar—H); MS (m/z): 194").

5-phenyl-1,3,4-oxadiazole-2-thiolWhite solid; M.P: 185-18C; *H NMR (400 MHz, CDC}) & : 7.16—-7.20 (m,
1H, Ar—H), 7.28-7.36 (m, 2H, Ar—H), 7.59-7.72 (nt,2Ar—H): MS (m/z): 178 (M).

N-(4-(5-mercapto-1,3,4-oxadiazol-2-yl)benzyl)benzaite: White solid; M.P: 216-21%€; 'H NMR (300 MHz,
CDCl) 6 : 4.73 (d, 2H, = 4.8 Hz, NH-CH), 7.20 (t, 1H,]) = 6.8 Hz, Ar-H), 7.28-7.36 (m, 2H, Ar—H), 7.45-7.52
(m, 2H, Ar—H); MS (m/z): 235 (M.

Scheme 2: Synthesis of Substituted-1,3,4-oxadiazdehiols

0] O O
I I |
H,S0O NH,NH, H,O CS,, KOH SH
R/C\OH —>2 4 R/C\OCHg —= = 2’ R/C\N/NH2 = \( Y
CH30H C,HsOH H Cz sOH

Synthesis of Substituted phenyl-1,3,4-oxadiazol-2Atiiopropylpiperazinylbenzo[ d]-thiazole ((BT-1 to BT-10):

A mixture of 5-substituted-1,3,4-oxadiazole-2-th{810 m.mol) and KF-AlO; (4.5 m.mol) in dry CHCN (15 ml)
was stirred for 20 min under,ldtmosphere. Bromopropylpiperazin-yl-berdjthiiazole (3.2 m.mol) was added to
the above mixture and stirred for about 4 h. Aftex completion of reaction (confirmed by TLC), tbavent was
evaporated and cold water was added to the reagtigture and stirred for 30 min. Extract the orgacompound
with ethyl acetate. The ethyl acetate layer isddldeer anhydrous sodium sulphate. The compoundpwaged by
column chromatography on silica eluting with etagetate and-hexane.

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-(4-methoxyphenyl)-1,3,4-oxadiazole (BT-1):White
solid; M.P: 132-13%C; IR (KBr, cm'): 1462, 1578, 1652, 2817, 2925, 3049;:NMR (400 MHz, CDC})) & : 2.04—
2.12 (gn, 2H, CKCH,CH,), 2.54-2.64 (m, 6H, 3 x N-GH 3.37 (t, 2HJ = 6.7 Hz, S—CH)), 3.63-3.69 (m, 4H, 2

x N-CH,), 3.87 (s, 3H, —OC}), 6.98—7.00 (m, 2H, Ar—H), 7.07 (t, 1B= 7.7 Hz, Ar-H), 7.29 (t, 1H) = 7.7 Hz,
Ar—H), 7.55 (d, 1HJ = 7.7 Hz, Ar—H), 7.60 (d, 1H] = 7.7 Hz, Ar-H), 7.94 (d, 2H] = 6.0 Hz, Ar—H);"*C NMR

(75 MHz, CDC}) 6 : 26.2, 30.4, 48.2, 52.2, 55.3, 56.4, 114.4, 11619.0, 120.6, 121.3, 125.3, 125.9, 128.3, 130.6,
152.9, 162.1, 163.6, 165.6, 168.6; MS (m/z): 468-1)M. Anal. calcd for GH2sNs0,S;; C, 59.08; H, 5.39; N,
14.98; O, 6.84; S, 13.71.

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-(4-nitrophenyl)-1,3,4-oxadiazole  (BT-2): Yellow
solid; M.P: 144-14%C; 'H NMR (300 MHz, CDC}) 6 : 2.01-2.15 (qn, 2H, CI€H,CH,), 2.52—-2.67 (m, 6H, 3 x N—
CH,), 3.44 (t, 2HJ = 6.5 Hz, S—CH), 3.59-3.71 (m, 4H, 2 x N-GH 7.03-7.11 (m, 1H, Ar-H), 7.24-7.31 (m, 1H,
Ar—H), 7.45-7.64 (m, 2H, Ar-H), 8.21 (s, 1H, Ar-B)22 (s, 1H, Ar-H), 8.37 (s, 1H, Ar—H), 8.39 ($,1Ar-H);
3C NMR (75 MHz, CDC}) & : 26.2, 30.4, 45.3, 52.1, 55.2, 109.2, 113.6,8,1519.2, 123.4, 124.3, 142.9, 147.8,
161.1, 163.8, 166.7; MS (m/z): 483 (M+1Anal. calcd for GHx,NgOsS,; C, 54.75; H, 4.60; N, 17.41; O, 9.95; S,
13.29

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-p-tolyl-1,3,4-oxadiazole (BT-3): White solid; M.P:
159-16%C; IR (KBr, cmi®): 1462, 1576, 1640, 2818, 2924 NMR (200 MHz, CDCJ) & : 2.05-2.13 (gn, 2H,
CH,CH,CH,), 2.42 (s, 3H, Ph—C§)l 2.56-2.65 (m, 6H, 3 x N-GM 3.38 (t, 2HJ = 7.2 Hz, S—CH), 3.63-3.70 (m,
4H, 2 x N-CH), 7.07 (t, 1HJ = 7.6 Hz, Ar-H), 7.27-7.32 (m, 3Kd,= 7.5 Hz, Ar-H), 7.55 (d, 1H] = 8.6 Hz, Ar—
H), 7.59 (d, 1H,J = 7.6 Hz, Ar—H), 7.94 (d, 2H] = 7.6 Hz, Ar—H);**C NMR (75 MHz, CDC}) & : 21.6, 26.3, 30.4,

3
Pelagia Research Library



Gollapalli Naga Raju et al Der Pharmacia Sinica, 2015, 6(6):1-8

48.2, 52.3, 56.4, 119.0, 120.6, 121.3, 125.9, 12629.7, 130.7, 142.1, 152.6, 164.0, 165.8, 16BI3; (m/z):
451(M+1). Anal. calcd for GHsNsOS; C, 61.17; H, 5.58; N, 15.51; O, 3.54; S, 14.20.

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-(4-chlorophenyl)-1,3,4-oxadiazole  (BT-4): White
solid; M.P: 155-157C; *H NMR (200 MHz, CDC}) & : 2.03-2.13 (gn, 2H, C}H,CH,), 2.54-2.69 (m, 6H, 3 x N—
CH,), 3.40 (t, 2HJ = 6.7 Hz, S—CH), 3.62—-3.71 (m, 4H, 2 x N-GM 7.05-7.12 (m, 1H, Ar—H), 7.27—7.34 (m, 2H,
Ar—H), 7.47 (s, 1H, Ar—H), 7.50 (s, 1H, Ar—H), 7.6 1H,J = 7.5 Hz, Ar—H), 7.93 (s, 1H, Ar—H) 7.96 (s, 1H, Ar—
H); *C NMR (75 MHz, CDC)) & : 25.9, 30.1, 47.2, 55.3, 56.5, 108.7, 116.2, 8,1619.0, 120.6, 121.4, 126.0,
128.8, 128.9, 130.7, 152.7, 164.5, 166.3, 168.7;(M&): 472 (M+1J. Anal. calcd for GH,,CINsOS; C, 55.98;
H, 4.70; Cl, 7.51; N, 14.84; O, 3.39; S, 13.59

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-(4-fluorophenyl)-1,3,4-oxadiazole  (BT-5): White
solid; M.P: 133-13%C; 'H NMR (300 MHz, CDCY)) & : 2.06-2.16 (qn, 2H, C}&H,CH,), 2.54-2.64 (m, 6H, 3 x N—
CHy), 3.39 (t, 2HJ = 7.2 Hz, S—CH)), 3.62-3.69 (m, 4H, 2 x N-GH 6.99-7.07 (m, 1H, Ar-H), 7.14-7.30 (m, 3H,
Ar-H), 7.55 (d, 1HJ = 8.3 Hz, Ar—H), 7.60 (d, 1HJ = 8.3 Hz, Ar-H), 7.98-8.06 (m, 2H, Ar—H}*C NMR (75
MHz, CDCkL) 6 : 26.3, 30.4, 48.3, 52.3, 56.4, 116.2, 116.5,@,1920.6, 121.4, 125.9, 128.8, 128.9, 130.7, 152.7,
164.5, 164.8, 166.3, 168.7; MS (m/z): 456 (M+1Anal. calcd for GH,,FNsOS;; C, 58.00; H, 4.87; F, 4.17; N,
15.37; O, 3.51; S, 14.08. Anal. calcd fopl@,,FNsOS;; C, 58.00; H, 4.87; F, 4.17; N, 15.37; O, 3.511808.

2-((3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propy)thio)-5-(4-bromophenyl)-1,3,4-oxadiazole (BT-6): White
solid; M.P: 143-14%C; 'H NMR (300 MHz, CDC}) 6 : 2.05-2.16 (qn, 2H, CI€H,CH,), 2.53—-2.64 (m, 6H, 3 x N—
CHy), 3.51 (t, 2HJ = 7.6 Hz, S— Ch), 3.66-3.75 (m, 4H, 2 x N-G} 6.95-7.03 (m, 1H, Ar-H), 7.12 (t, 1B~
7.5 Hz, Ar—H), 7.20 (d, 1H] = 8.3 Hz, Ar-H), 7.30 (d, 1H] = 7.5 Hz, Ar-H), 7.44 (s, 1H, Ar—H), 7.56 (s, 1H, Ar-
H), 7.72 (s, 1H, Ar—H), 7.78 (s, 1H, Ar—-HYC NMR (75 MHz, CDC}) 5 : 26.0, 30.9, 45.5, 52.3, 56.5, 108.7,
118.2, 121.6, 123.4, 125.2, 128.6, 131.7, 142.8.6,4161.6, 163.8; MS (m/z): 516 (M+1)Anal. calcd for
Co,H2:BrNsOS; C, 51.16; H, 4.29; Br, 15.47; N, 13.56; O, 3.$012.42.

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-(4-tert-butoxyphenyl)-1,3,4-oxadiazole (BTH):
White solid; M.P: 135-13C; *H NMR (300 MHz, CDC}) & : 1.46 (s, 9H, 3 xC§), 2.04-2.17 (gn, 2H,
CH,CH,CH,), 2.55-2.72 (m, 6H, 3 x N-G} 3.40 (t, 2H,J = 7.2 Hz, S-CH), 3.64-3.71 (m, 4H, 2 x N-G}§
6.90-7.01 (m, 3H, Ar-H), 7.09 (t, 1d~= 7.5 Hz, Ar-H), 7.18 (d, 1H) = 6.7 Hz, Ar—H), 7.32 (d, 1H] = 7.5 Hz,
Ar-H), 7.78 (s, 1H, Ar—H) 7.80 (s, 1H, Ar-H}C NMR (75 MHz, CDC}) & : 26.2, 26.8, 51.3, 52.0, 60.4, 86.0,
114.9, 115.5, 117.7, 118.3, 121.8, 124.5, 125.8,8,3153.2, 157.4, 164.5, 168.0; MS (m/z): 510 (M+Anal.
calcd for GgHz1NsOS; C, 63.25; H, 6.33; N, 14.19; O, 3.24; S, 12.99

4-(5-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)prgylthio)-1,3,4-oxadiazol-2-yl)phenol (BT-8): White solid;
M.P: 155-15%C;*"H NMR (400 MHz, CDC}) & : 1.99-2.13 (gn, 2H, Ci€H,CH,), 2.55-2.64 (m, 6H, 3 x N-GM
2.86 (s, 1H), 3.37 (t, 2H = 7.5 Hz, S-CH)), 3.62-3.69 (m, 4H, 2 x N-G} 6.92 (s, 1H, Ar-H), 6.95 (s, 1H, Ar—
H), 7.08 (m, 2H, Ar—H), 7.56 (d, 11,= 7.7Hz, Ar-H), 7.60 (d, 1H] = 8.6 Hz, Ar-H), 7.87 (s, 1H, Ar—H), 7.97 (s,
1H, Ar—H); *C NMR (75 MHz, CDC}) & : 28.0, 34.1, 51.3, 52.0, 60.4, 116.3, 116.4,3,1818.7, 121.8, 124.5,
125.3, 130.8, 153.2, 158.5, 164.5, 168.0; MS (m#5}t (M+1). Anal. calcd for GH»NsO,S,; C, 58.26; H, 5.11;
N, 15.44; O, 7.05; S, 14.14.

2-(3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)propythio)-5-phenyl-1,3,4-oxadiazole (BT-9):White solid; M.P:
121-123C; *H NMR (200 MHz, CDC}) & : 2.03-2.15 (qn, 2H, C}&H,CH,), 2.54-2.64 (m, 6H, 3 x N-G} 3.40
(t, 2H,J = 6.9 Hz, S-CH), 3.62-3.70 (m, 4H, 2 x N-G} 7.04-7.12 (m, 2H, Ar—H), 7.46—7.63 (m, 5H, Ar+-H)
7.98-8.05 (m, 2H, Ar-H)}*C NMR (75 MHz, CDC}) & : 26.3, 30.4, 48.3, 52.3, 56.4, 119.0, 120.6,3,2125.9,
128.9, 131.5, 152.6, 164.4, 165.6, 168.6; MS (n#38 (M+1). Anal. calcd for GH,3NsOS;; C, 60.39; H, 5.30; N,
16.00; O, 3.66; S, 14.66

N-((5-((3-(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)gopyl)thio)-1,3,4-oxadiazol-2-yl)methyl)benzamide BT-10):
Pale yellow solid; M.P: 184-186; *H NMR (200 MHz, CDC}) & : 2.06— 2.15 (gn, 2H, Ci&H,CH,), 2.54—2.69
(m, 6H, 3 x N—CH), 3.40 (t, 2HJ = 6.7 Hz, S—CH)), 3.62—3.71 (m, 4H, 2 x N-G} 4.63 (s, 2H, CO-C}), 7.05—
7.12 (m, 2H, Ar—H), 7.27—7.34 (m, 2H, Ar—H), 7.47 {H, Ar—H), 7.50 (s, 1H, Ar—H), 7.60 (d, 18 7.5 Hz, Ar—
H), 8.23-8.26 (m, 2H, Ar—H)C NMR (75 MHz, CDC}) § : 26.0, 29.5, 30.3, 34.8, 48.0, 52.2, 56.3, 11829,6,
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121.4,125.9, 127.1, 128.5, 129.6, 130.6, 132.8,0,352.5, 164.6, 165.4, 167.4, 168.6; MS (m/ax éM+1)".

Anal. calcd for G/H»¢NgO,S;; C, 58.28; H, 5.30; N, 16.99; O, 6.47; S, 12.97.

Scheme-3: Synthesis of Substituted phenyl-1,3,4-akazol-2-ylthiopropylpiperazinylbenzo[d]-thiazole ((BT-1 to BT-10)

S, /\ 0
C[ />—N\_/N/\/\Br + R\( )/SH
N—N

N

2-(4-(3-bromopropyl)piperazin - gypstituted-1,3,4-oxadiazole

-1-yl)benzo[d]thiazole

Table 1: Physical constants of Substituted phenyl;3,4-oxadiazol-2-ylthiopropylpiperazinylbenzofi]-thiazole ((BT-1 to BT-10)

-2-thiol

KF-AlL,05
—>
CHLCN

CL

AN N.
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Substituted phenyl-1,3,4-oxadiazol-2-ylthiopropyl R
piperazinylbenzo[d]-thiazole (BT-1 to BT-10)

Compound Substitution (R) M.F MW | M.P °C) | Yield (%)
BT-2 O NO, | CotoNeO:S, | 482.6| 144-146 70
BT-3 O CHs; CodHasNsOS, | 451.6 | 159-160 85
BT-4 O Cl | CaHxCNOS, | 472 | 155-157| 90
BT-5 OF CoHoFNsOS, | 455.6 | 133-135 93
BT-6 O Br CoHaoBrNsOS, | 516.5| 143-145 82
BT-7 O C(CH)3 | CoeHxuNsOS | 493.7| 135-137 79
BT-8 O OH CooHzaNsO2S, | 453.6 | 155-157 74
BT-9 @ CoHaaNsOS, | 437.6| 121-123 87

0
BT-10 >\'_© CoHasNeO2S, | 494.6| 184-186 80
HN
\

BIOLOGICAL EVALUATION:

Preparation of Culture Media: Nutrient broth was used as growth medium for b#&ctend Saubouraud dextrose
broth for fungi. Nutrient broth was prepared bysdising 13gm of dehydrated powder (HI-media) in mO®f
distilled water. Saubouraud dextrose broth wasamegpby dissolving 4gm of dextrose and 1gm of pepia 100ml
of distilled water. The media were sterilized byamlaving at 15lbs pressure for 20 minutes.

Preparation of Stock Culture: Stock cultures were obtained by aseptically tramisig a loopful of test organisms
to 100ml of sterile broth and incubated for 24 Isoair37C.

Standardization of Stock Culture: Stock cultures were placed in the incubator’@3¥or bacteria and 2€ for
fungi) and shaken well. One ml of stock culturesaaeptically transferred to 9 ml of sterile watentaining 0.05%
tween 80. This was mixed with using a cyclomixed aerially diluted from 18 to 10'°. From each dilution, 0.2ml
was taken and spread on sterile nutrient agar$fatebacteria and Sabouraud dextrose agar platdsrigi, which
were incubated for 18 hours. After incubation, thenbers of colonies in the plate were counted. fimaber of
colonies for a plate that was formed from the maximdilute tube was noted. The number of microorgasiin
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stock were then calculated and expressed as cdtwming units per ml (cfu/ml). By back calculatidhe stock
culture was found to contain 15 x®dfu/ml.

Preparation of Working Stock Culture: Stock culture (0.1ml) was diluted with nutrient thro(100ml) and
Sabouraud dextrose broth (100ml) respectively tainti @ cfu/ml. This was then used for furthervitro screening.

Preparation of Drug Dilutions: Solutions of the title compounds in DMSO (1mg/m@re prepared and used for
screening their antimicrobial activity.

Antimicrobial Screening: In the search of new antimicrobial agents, all thelve synthesized compounds were
subjected to antimicrobial screening by estimatimg minimum inhibitory concentration (MIC) by adiog serial
dilution technigue. Test was carried out on fourctedal strains, namelyBacillus subtilis (MTCC 441),
Staphylococcus aureus (MTCC 96), Pseudomonas aeruginosa (MTCC 741),Escherichia coli (MTCC 443) and two
fungal strains, namelgandida albicans (MTCC 227) andAspergilla niger (MTCC 282).

Table 2: Antimicrobial activity of Substituted phenyl-1,3,4-oxadiazol-2-ylthiopropylpiperazinylbenzofi]-thiazole ((BT-1 to BT-10)

Minimal Inhibitory Concentration ( pg/ml)
Compound Antibacterial Activity Antifungal activity
B. subtilis | Saureus | E.coli | P.aeruginosa | C.albicans | A.niger
BT-1 250 250 100 100 500 500
BT-2 100 100 62.5 500 200 200
BT-3 62.5 100 100 62.5 500 250
BT-4 250 500 250 250 500 500
BT-5 10C 62.5 10C 25C 10C 50C
BT-6 500 200 200 100 250 250
BT-7 200 100 62.5 100 500 500
BT-8 50 100 100 200 100 500
BT-9 100 200 200 500 250 500
BT-10 100 250 100 200 500 500
Ampicillin 25C 10C 10C 10C NT NT
Greseofulvin NT NT NT NT 500 500
600 4 Antimicrobial activity of 1,3,4-oxadiazole derivatves

with benzothiazole moiety

M B. subtilis
M S.aureus

M E.coli

MIC (pg/ml)

M P.aeruginosa

M C.albicans

= A.niger

Figure 1: Antimicrobial activity of 1,3,4-oxadiazok derivatives with benzothiazole moiety

Determination of MIC: The study involved a series of six assay tubesefmh title compound against each
microorganism. The entire test was done in dupdic@b the first assay tube, 1.8ml of seeded brothta2ml of title
compound (1mg/ml) was added and mixed thoroughdl/tae two fold serial dilution was done up to tirlstube
containing 1 ml of seeded broth. The additionshefdrug solution and serial dilution were done ursfiéct aseptic
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conditions. Solvent control, negative control (gtewcontrol) and drug control were maintained duriting
experiment. The assay tubes were incubated &t aid 28C respectively for 24 hours for bacteria and furidie
lowest concentration, which apparently caused cetaphhibition of growth of microorganisms, was siered as
the minimum inhibitory concentration (MIC). The MMalues of the test compounds are recorded in Table

RESULTS AND DISCUSSION

2-Chlorobenzoxazole with piperazine in the presesfd@CM and treated with 1,3-dibromopropane for2g4-(3-
bromopropyl)piperazin-1-yl)benzdfthiazole. Substituted aromatic acids were firsbvated into corresponding
esters. To a solution of appropriate ester in nmetha solution of hydrazine hydrate was added.lEosplution of
hydrazide derivative in C¥DH, CS, and KOH forms the substituted-1,3,4-oxadiazot&igl derivatives. A
mixture of 5-substituted-1,3,4-oxadiazole-2-thiadaKF-AlL,O in dry CHCN added to the Bromopropylpiperazin-
yl-benzof]thiazole gives Substituted phenyl-1,3,4-oxadigZzglthiopropylpiperazinylbenzd]-thiazole ((BT-1 to
BT-10). All the synthesized compounds were subgbdte antimicrobial screening by estimating the miam
inhibitory concentration (MIC) by adopting seridlution technique.

The data recorded in Table 2 indicated that comgeWYT-2, BT-3, BT-5, BT-8, BT-9 and BT-10 are m@atent
towardsBacillus subtilis. The compounds BT-1, BT-4 and BT-7 are moderatetemt towards th8acillus subtilis.
Compound BT-5 is more potent towar8wphylococcus aureus. Compounds BT-2, BT-3, BT-7 and BT-8 are
moderately potent towards th@aphylococcus aureus. Compounds BT-2 and BT-7 more potent towards the
Escherichia coli and compounds BT-1, BT-3, BT-5, BT-8 and BT-10 rmuederately potent towards tBscherichia
coli. Compound BT-3 is more potent and compounds BT-6Band BT-7 arenoderately potent towards the
Pseudomonas aeruginosa. All these compounds are compared with the standsfietence (Ampicillin) for their
antibacterial activities. Compounds BT-2, BT-5 a@i-8 are more potent and Compounds BT-6 and BTe9 ar
moderately potent towards ti@andida albicans. Compounds BT-2, BT-3 and BT-6 are more potent td@dhe
Aspergilla niger. All these compounds are compared with the standdestence (Greseofulvin) for their antifungal
activities.

CONCLUSION

In conclusion, the synthesis of various Substitufgtenyl-1,3,4-oxadiazol-2-ylthiopropylpiperazinytze[d]-
thiazole ((BT-1 to BT-10) were achieved by reactihg mixture of 5-substituted-1,3,4-oxadiazole-ditland KF-
Al,O; in dry CHCN added to the Bromopropylpiperazin-yl-berditifiazole. All the ten synthesized 1,3,4-
oxadiazole derivatives with benzothiazole moietyevevaluated for their antimicrobial activities.drés revealed
that the compounds BT-2, BT-3, BT-7 and BEt#wed good antibacterial activity while BTahd BT-8showed
good antifungal activity. The remaining compoundsrevshown moderate antimicrobial activity. The gtuduld
be a fruitful matrix for the development of 1,3 ¥adiazole derivatives with benzothiazole moiety fisther bio-
evaluation.
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