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bacterial strains.

INTRODUCTION

Oxadiazoles specially 1,3,4-oxadiazole has gained huge
concern which is evident by the literature review of previous
fifteen years, during this era more than 2500 publications have
been published [1].1,3,4-Oxadiazole moiety containing com-
pounds have diverse range of biological activities [2] including
ulcerogenic [3], hypolipidemic [4], cytotoxic [5], anesthetic
[6], anti-inflammatory [7], vasodialatory [8], anticonvulsant
[9], analgesic [10], antifungal [11], enzyme inhibition [12]
and antimicrobial [13]. Among the molecules containing 1,3,4-
oxadiazole, the derivatives of 1,3,4-oxadiazoles-2-thiones also
called as mercapto-oxadiazoles have strong antimicrobial [14]
and enzyme inhibition activities [15].

Considering the potent antimicrobial and enzyme inhi-
bition activities of mercapto-oxadiazole, some of its derivatives
were synthesized and screened against microbes along with
some enzymes to evaluate their biological potential.
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EXPERIMENTAL

Griffin and George melting point apparatus was used
to determine the melting points of synthesized compounds
in open capillary tube and were not corrected. Thin layer
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Due to outstanding biological activities of 1,3,4-oxadiazole, a series of S-substituted derivatives of 5-[1-(4-tosyl)piperidin-4-yl]-1,3,4- |
oxadiazol-2-thiol (5a-f) was synthesized. The reaction of p-toluene sulfonyl chloride (a) with ethyl isonepacotate (b) produced ethyl 1- |
(4-tosyl)piperidin-4-carboxylate (1) which was successively converted to 1-(4-tosyl)piperidin-4-carbohydrazide (2) by hydrazine and 5-
[1-(4-tosyl)piperidin-4-yl]-1,3,4-oxadiazol-2-thiol (3) by CS; in the presence of KOH. The aimed compounds (5a-f) were synthesized by |
the reaction of compound 3 with different electrophiles in DMF using lithium hydride as catalyst. The structural confirmation was done |
by IR, '"H NMR & EI-MS spectral analysis. The synthesized compounds were screened against o-glucosidase enzyme and five Gram |
|
|

Keywords: 1,3,4-Oxadiazole, a-Glucosidase, Antibacterial activity, Ethyl isonipecotate, Toluenesulfonylchloride.

chromatography (TLC) on pre-coated silica gel G-25-UVys4
plates was carried out to confirm purity of the synthesized
compounds. The TLC for each compound was developed by
using appropriate polarity solvent systems of n-hexane and
ethyl acetate. All compounds gave single spot on TLC. Jasco-
320-A spectrometer was used to obtain I.R spectra (wavenumber
in cm™) of synthesized compounds with the help of KBr pellets
method. Bruker spectrometer operating at 400 MHz was used
to obtain NMR spectra of synthesized compounds in CDCl;
solvent, chemical shifts are given in ppm. JMS-HX-110 spectro-
meter, with a data system was used to obtain mass spectra
(EIMS).

Preparation of ethyl 1-(4-tosyl)piperidin-4-carboxylate
(1): Ethyl isonipecotate (a; 10 mL, 64.945 mmol) was poured
in 35 mL distilled water in a 250 mL round bottom flask.
p-Toluene sulfonyl chloride (b; 7.825 g, 64.945 mmol) was
added pinch by pinch in about 20-25 min into the round bottom
flask containing suspension of ethyl isonipecotate in water.
The pH of the solution was maintained at 9.0 by basic aqueous
solution of 5 % Na,COs. The reaction was stirred for 2-3 h.
The progress and completion of reaction was monitored with
the help of TLC. At the completion of reaction the pH of
reaction mixture was adjusted using HCI (2 mL, 11 M) to 6.
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The reaction was left for about 15 min. The precipitates of
anticipated compound 1 were filtered and washed using cold
distilled water.

Preparation of 1-(4-tosyl)piperidin-4-carbohydrazide
(2): Ethyl 1-(4-tosyl)piperidin-4-carboxylate (1; 5.0 g, 16.07
mmol) was dissolved in 25 mL of methanol in 250 mL round
bottom flask. Hydrazine hydrate (80 %, 15 mL) was poured
slowly to reaction mixture and refluxed for 3-4 h and reaction
progress was monitored by TLC. The white crystals of aimed
compound 2 were obtained by evaporating extra solvent and
adding excess of distilled water. The product was collected
through filtration, washed with cold distilled water and dried
for further use.

Preparation of 5-[1-(4-tosyl)piperidin-4-yl]-1,3,4-
oxadiazol-2-thiol (3): 1-(4-Tosyl)piperidin-4-carbohydrazide
(2; 4.0 g, 13.46 mmol) was dissolved in methanol (25 mL) in
a 250 mL round bottom flask. Potassium hydroxide (0.75 g,
13.46 mmol) and carbon disulfide (1.3 mL, 26.92 mmol) was
added to the reaction mixture. Reaction mixture was refluxed
for 5-6 h and monitored to verify completion by TLC. At the
completion of reaction, chilled distilled water (50 mL) was
added to the reaction mixture and then acidified to pH 2-3
with dilute hydrochloric acid to get the solid precipitates. Off
white precipitates of product 3 were filtered, washed with cold
distilled water and dried.

General procedure for the synthesis of S-substituted
derivatives of 3 (5a-f): 5-[1-(4-Tosyl)piperidin-4-yl]-1,3,4-
oxadiazol-2-thiol (3; 0.0339 g, 0.1 mmol) was taken in round
bottom flask (50 mL). N,N-Dimethyl formamide (DMF, 10 mL)
was added to dissolve compound 3 followed by the addition
of sodium hydride (0.0024 g, 0.1 mmol) at room temperature
and stirred for 0.5 h. Then alkyl/aralkyl halides (4a-f), were
added in an equimolar ratio to 3. The mixture was stirred for
3-4 h. The progress of reaction was monitored with TLC till
single spot. Distilled water was added to reaction mixture and
products (5a-f) were recovered by filtration followed by
washing and drying.

Ethyl 1-(4-tosyl)piperidin-4-carboxylate (1): White amor-
phous solid; Yield: 89 %; m.p.: 70-72 °C; m.f.: C;sH,1NO.S;
m.w.: 311; IR (KBr, Vi, cm™): 3067 (C-H stretching of aromatic
ring), 1732 (C=0 stretching), 1531 (C=C aromatic stretching),
1335 (-SO»- stretching), 1079 (C-O bond stretching); '"H NMR
(400 MHz, CDCl;, 8, ppm): 7.62 (d, J = 8.0 Hz, 2H, H-2" &
H-6"), 7.32 (d, J = 8.0 Hz, 2H, H-3" & H-5"),3.98 (q, /=7.2
Hz, 2H, O-CH,), 3.71-3.68 (m, 2H, H.-2' & H,-6"), 2.73-2.62
(m, 1H, H-4"), 2.54-2.48 (m, 2H, H,-2' & H.-6"), 2.42 (s, 3H,
CH;-4"), 2.10-2.08 (m, 2H, H.-3' & H,-5"), 1.60-1.86 (m, 2H,
H,-3' & H,-5"), 1.15 (t, J = 7.2 Hz, CH3); EIMS (m/z): 311
[M]*, 266 [C13HisNOsST*, 238 [C1.HsNO,ST, 184 [CsH (NO,ST,
170 [C;HsNO,ST, 155 [C;H,0,S], 91 [C;H]".

1-(4-Tosyl)piperidin-4-carbohydrazide (2): White crys-
talline solid; Yield: 91 %; m.p.: 128-130 °C; m.f.: C3HsN30sS;
m.w.: 297; IR (KBTI, Vi, cm™): 3348 (N-H stretching), 3063
(C-H stretching of aromatic ring), 1682 (C=0 stretching), 1534
(C=C aromatic stretching), 1339 (-SO,- stretching); '"H NMR
(400 MHz, CDCl;, 8, ppm): 7.61 (d, J = 8.0 Hz, 2H, H-2" &
H-6"), 7.33 (d, J = 8.0 Hz, 2H, H-3" & H-5"), 3.72-3.69 (m,
2H, H,-2' & H,-6"), 2.73-2.62 (m, 1H, H-4"), 2.53-2.49 (m,

2H, H,-2' & H,-6"), 2.42 (s, 3H, CH5-4"), 2.12-2.10 (m, 2H,
H.-3'& H.-5"), 1.58-1.84 (m, 2H, H,-3' & H,-5"); EIMS (m/z):
297 [M], 266 [C13HsNOsS]*, 238 [Ci,HsNO,S]*, 184
[CsH1oNO,ST*, 170 [C;HsNO,ST*, 155 [C;H;0,S]*, 91 [C;H,]".
5-[1-(4-Tosyl)piperidin-4-yl]-1,3,4-oxadiazol-2-thiol
(3): White amorphous solid; Yield: 87 %; m.p.: 230-233 °C;
m.f.: CuH17N305S2; m.w.: 339; IR (KB, Vi, cm™): 3067 (C-H
stretching of aromatic ring), 2522 (S-H bond stretching), 1641
(C=N stretching of oxadiazole ring), 1541 (C=C aromatic stret-
ching), 1345 (-SO,- stretching), 1249 & 1079 (C-O-C bond
stretching); "H NMR (400 MHz, CDCls, 8, ppm): 7.63 (d, J =
8.0 Hz, 2H, H-2" & H-6"), 7.32 (d, J= 8.0 Hz, 2H, H-3" & H-
5", 3.71-3.68 (m, 2H, H.-2' & H.-6"), 2.74-2.63 (m, 1H, H-
4", 2.54-2.48 (m, 2H, H,-2' & H,-6"), 2.42 (s, 3H, CH;-4"),
2.10-2.08 (m, 2H, H,-3' & H.-5"), 1.59-1.85 (m, 2H, H,-3' &
H,-5"); EIMS (m/z): 339 [M]*, 266 [C3HsNO;S]*, 238
[Ci.HisNO,ST, 184 [CsHioNO,ST*, 170 [C;HsNO,S]*, 155
[C/H,0,ST%, 91 [C;/H/]".
4-[2-(Allylthio)-1,3,4-oxadiazol-5-yl]-1-(4-tosyl)piperi-
dine (5a): Light yellow amorphous solid; Yield: 75 %; m.p.:
115-117 °C; m.f.: C;7H21N305S,; m.w.: 379; IR (KB, Ve, cm™):
3055 (C-H stretching of aromatic ring), 1648 (C=N stretching
of oxadiazole ring), 1677 (C=C stretching of allyl), 1537 (C=C
aromatic stretching), 1354 (-SO»- stretching), 1257 & 1076
(C-O-C bond stretching); "H NMR (400 MHz, CDCls, 8, ppm):
7.63 (d,J=8.0Hz,2H, H-2" & H-6"), 7.31 (d, /=8.0 Hz, 2H,
H-3" & H-5"), 5.97-5.88 (m, 1H, H-2"), 5.33-5.29 (m, 1H,
H.-3"), 5.17-5.12 (m, 1H, Hy-3"), 3.81 (d, J = 6.8 Hz, 2H,
CH-1"), 2.87-2.81 (m, 2H, H,-2' & H.-6"), 2.86-2.81 (m, 1H,
H-4"),2.61-2.54 (m, 2H, H,-2' & H,-6"), 2.42 (s, 3H, CH;-4"),
2.12-2.07 (m, 2H, H,-3' & H.-5"), 2.00-1.91 (m, 2H, H,-3' &
H,-5');EIMS (m/z): 379 [M]*, 266 [C3HNO:S]*, 238
[Ci.HisNO,ST, 184 [CsHioNO,ST*, 170 [C;HsNO,S]*, 155
[C/H,0,S1%, 91 [C;H,]*, 83 [CsHoNT*, 41 [CsHs]" .
4-[2-(2-Chloroethylthio)-1,3,4-oxadiazol-5-yl]-1-(4-
tosyl)piperidine (5b): Light yellow amorphous solid; Yield:
81 %; m.p.: 212-214 °C; m.f.: Ci6HxN303S:Cl; m.w.: 401;
IR (KBr, Vinax, cm™): 3062 (C-H stretching of aromatic ring),
1643 (C=N stretching of oxadiazole ring), 1533 (C=C aromatic
stretching), 1335 (-SO»- stretching), 1249 & 1079 (C-O-C bond
stretching), 713 (C-Cl bond stretching); '"H NMR (400 MHz,
CDCls, 8, ppm): 7.63 (d, J = 8.0 Hz, 2H, H-2" & H-6"), 7.31
(d, /=8.0 Hz, 2H, H-3" & H-5"), 3.81 (t, J = 7.2 Hz, 2H, H-
2"™),3.53 (t,J=7.2 Hz, 2H, H-1""), 3.31-3.26 (m, 2H, H,-2' &
H.-6"),2.87-2.80 (m, 1H, H-4"), 2.60-2.54 (m, 2H, H,-2' & H,-
6", 2.42 (s, 3H, CH;-4"), 2.12-2.08 (m, 2H, H.-3' & H.-5"),
2.01-1.94 (m, 2H, H,-3' & H,-5"); EIMS (m/z): 403 [M+2]*,
401 [M]*, 266 [C3HisNO5S]*, 238 [C,HcNOLST, 184
[CsH1oNO,ST*, 170 [C;HsNO,ST*, 155 [C;H;0,S]*, 91 [C;H,]*,
83 [CsHoNT*, 63 [C.H,CI]".
4-[2-(2-Bromoethylthio)-1,3,4-oxadiazol-5-yl]-1-(4-
tosyl)piperidine (5¢): Fluffy white solid; Yield: 81 %; m.p.:
223-225 °C; m.f.: C;6H0N30;S,Br; m.w.: 445; IR (KBr1, Viay,
cm™): 3061 (C-H stretching of aromatic ring), 1642 (C=N
stretching of oxadiazole ring), 1529 (C=C aromatic stretching),
1331 (-SO»- stretching), 1247 & 1077 (C-O-C bond stretching),
634 (C-Br bond stretching); '"H NMR (400 MHz, CDCls, 8,
ppm): 7.59 (d, J = 8.0 Hz, 2H, H-2" & H-6"), 7.29 (d, J = 8.0



262 Aziz-ur-Rehman et al.

Asian J. Chem.

Hz, 2H, H-3" & H-5"), 3.71 (t, /=7.2 Hz, 2H, H-2"), 3.43 (t,
J=7.2Hz,2H, H-1"),3.32-3.27 (m, 2H, H.-2' & H,-6"), 2.87-
2.80 (m, 1H, H-4"), 2.60-2.54 (m, 2H, H,-2' & H,-6"), 2.42 (s,
3H, CH;-4"), 2.09-2.07 (m, 2H, H.-3' & H.-5"), 2.00-1.93 (m,
2H, H,-3' & H,-5"); EIMS (m/z): 447 [M+2]*, 445 [M]*, 266
[Ci3Hi6NOsST*, 238 [C1.HisNO,STY, 184 [CsHoNO,S]*, 170
[C/HsNO,ST, 155 [C/H,0,S], 107 [C.H4Br]* 91 [C;H/]*, 83
[CsHoNT™.
4-[2-(2-Phenylethylthio)-1,3,4-oxadiazol-5-yl]-1-(4-
tosyl)piperidine (5d): Fluffy white solid; Yield: 85 %; m.p.:
120-122 OC; mf C22H25N303SQ; m.w.: 443, IR (KBr, Vimaxs Cmﬁl):
3046 (C-H stretching of aromatic ring), 1657 (C=N stretching
of oxadiazole ring), 1541 (C=C aromatic stretching), 1343
(-SO»- stretching), 1242 & 1083 (C-O-C bond stretching); 'H
NMR (400 MHz, CDCls, 8, ppm): 7.63 (d, J = 8.0 Hz, 2H, H-
2" & H-6"),7.31 (d, J=17.6 Hz, 2H, H-3" & H-5"), 7.37-7.25
(m, 5H, H-2""to H-6"), 4.39 (t, /= 5.6 Hz, 2H, CH,-7"), 3.89
(t,J=5.6 Hz, 2H, CH»-8"), 3.66-3.63 (m, 2H, H.-2' & H.-6"),
2.84-2.79 (m, 1H, H-4"), 2.60-2.53 (m, 2H, H,-2' & H,-6"),
2.42 (s, 3H, CH;-4"), 2.10-2.05 (m, 2H, H,-3"' & H,-5"), 1.98-
1.89 (m, 2H, H,-3' & H,-5"); EIMS (m/z): 443 [M]*, 266
[Ci3Hi6NOsST*, 238 [C1.HisNO,STY, 184 [CsHoNO,S]*, 170
[C/HsNO,STY, 155 [C;H;0.S]*, 105 [CsHol*, 91 [C7H]*, 83
[CsHoNT*, 77 [CeHs]*, 51 [C4H5]*.
4-[2-(3-Phenylpropylthio)-1,3,4-oxadiazol-5-yl]-1-(4-
tosyl)piperidine (5e): White crystalline solid; Yield: 85 %;
m.p.: 115-117 OC; mf C23H27N30352, m.w.: 457, IR (KBI‘,
Vinaxs €M 1): 3041 (C-H stretching of aromatic ring), 1652 (C=N
stretching of oxadiazole ring), 1539 (C=C aromatic stretching),
1341 (-SO»- stretching), 1241 & 1082 (C-O-C bond stretching);
'H NMR (400 MHz, CDCl;, 8, ppm): 7.63 (d, J = 8.0 Hz, 2H,
H-2" & H-6"), 7.31 (d, J = 7.6 Hz, 2H, H-3" & H-5"), 7.37-
7.25 (m, 5H, H-2"" to H-6"), 4.45 (t, J = 5.6 Hz, 2H, CH,-7"),
3.90 (t, J=5.6 Hz, 2H, CH»-9"), 3.79-3.76 (m, 2H, CH»-8"),
3.66-3.63 (m, 2H, H.-2' & H.-6'), 2.84-2.79 (m, 1H, H-4"),
2.60-2.53 (m, 2H, H,-2' & H.-6"), 2.42 (s, 3H, CH3-4"), 2.10-
2.05 (m, 2H, H.-3' & H.-5"), 1.98-1.89 (m, 2H, H,-3' & H.-5");
EIMS (m/z): 457 [M]*, 266 [C13HsNOsS]*, 238 [C1,H6NO,S]",
184 [CsHioNO,ST*, 170 [C;HsNO,S]*, 155 [C;H;0.S]*, 119
[CoH1i]%, 91 [C7HA]*, 83 [CsHoN]*, 77 [CeHs]*, 65 [CsHs], 51
[C4H3]"
4-[2-((1,3-Dioxolan-2-yl)methylthio)-1,3,4-oxadiazol-
5-yl]-1-(4-tosyl)piperidine (5f): White powder solid; Yield:
81 %; m.p.: 130-132 °C; m.f.: CisHxN305S,; m.w.: 425; IR
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(KB, Vinax, cm™): 3065 (C-H stretching of aromatic ring), 1638
(C=N stretching of oxadiazole ring), 1534 (C=C aromatic
stretching), 1335 (-SO»- stretching), 1248 & 1078 (C-O-C bond
stretching); 'H NMR (400 MHz, CDCls, 8, ppm): 7.63 (d, J =
8.0 Hz, 2H, H-2" & H-6"), 7.32 (d, /= 8.0 Hz, 2H, H-3" & H-
5"), 5.10 (t, J = 3.60 Hz, 1H, H-5"), 4.15-4.12 (m, 4H, H-2"
&H-3"), 3.71-3.68 (m, 2H, H.-2' & H.-6"), 3.33 (d, /= 3.2Hz,
2H, CH»-6"), 2.74-2.63 (m, 1H, H-4") 2.54-2.48 (m, 2H, H,-2'
& H.-6"),2.42 (s, 3H, CH3-4"), 2.11-2.09 (m, 2H, H.-3' & H.-
5", 1.59-1.85 (m, 2H, H.-3' & H.-5");EIMS (m/z): 425 [M]",
266 [Ci3HsNOsS]*, 238 [Ci,HisNO,ST*, 184 [CsHoNO,S]",
170 [C;HsNO,ST*, 155 [C7H;0,S]*, 91 [C;H/]*, 87 [C4H0,]",
83 [CsHoNJ*, 73 [C5H50,]".

a-Glucosidase enzyme inhibition assay: The o-glucosidase
inhibition activity was assayed according to Chapdelaine et
al. [16] method with a little modification. The variation in
absorbance before and after the addition of test compound in
prepared enzyme solution was noted.

Antibacterial activity assay: The antibacterial activity
was performed in sterile 96-wells microplates under aseptic
environments. The method is based on the principle that micro-
bial cell number increases as the microbial growth proceeds
in a log phase of growth which results in increased absorbance
of broth medium [17].

Statistical analysis: All the measurements were perfor-
med in triplicate and statistical analysis was obtained from
Microsoft Excel 2010. The results are presented as mean =+
SEM. The MIC (minimum inhibitory concentration, measured
with suitable dilutions, 5-30 ug/well) and ICs, (50 % inhibitory
concentration) were calculated using EZ - Fitz Perrella
Scientific Inc. Amherst USA software.

RESULTS AND DISCUSSION

The aim of present study was to synthesize S-substituted
derivatives of 1,3,4-oxadiazoles-2-thiones containing piperi-
dine and p-toluene sulfonyl moieties along with their biological
screening including enzyme inhibition and antibacterial
activity. A series of six compounds 5a-f was synthesized accor-
ding to Scheme-1.

The compound 5a was prepared as light yellow amorphous
solid. The molecular formula, C;7H,;N5;0sS,, was established
from molecular ion peak at m/z 379 in EIMS and by counting
protons from "H NMR spectrum. The IR spectrum gave peaks
at 3055, 1648, 1677, 1537, 1354, 1257 and 1076 which were

Qw

N—N

\//
[ j/ CS,/EtOH
W )\SH Reflux

5-(1-(4-tosyl)piperidin-4-yl)-1,3,4-oxadiazol-2-thiol

O
P st ) se-—nimniii ) st-—nid )
/ ¢}

Scheme-I: Outline for the synthesis of S-substituted derivatives of 5-(1-(4-tosyl)piperidin-4-yl)-1,3,4-oxadiazol-2-thiol (5a-f)
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assigned to C-H (stretching of aromatic ring), C=N (stretching
of oxadiazole ring), C=C (stretching of allyl), C=C (aromatic
stretching), -SO»- (stretching) and C-O-C (bond stretching of
oxadiazole) respectively. In EIMS spectrum, the peak at m/z
266 showed the removal of allyl sulfide group along with
partial removal of oxadiazole ring from Sa, peak at m/z 155
showed the presence of p-toluenesulfonyl group and peak at
m/z 83 indicated the presence of piperidine moiety. The other
prominent fragments are given in Fig. 1. In the aromatic region
of '"H NMR signals appeared at 8 7.63 (d, J = 8.0 Hz, 2H, H-
2" & H-6")and 7.31 (d, J=8.0 Hz, 2H, H-3" & H-5") indicating
the paradisubstituted benzene ring, p-toluene sulfony moiety.
The signals appearing at & 5.97-5.88 (m, 1H, H-2"), 5.33-
5.29 (m, 1H, H;-3"), 5.17-5.12 (m, 1H, H,-3"") and 3.81 (d,
J =6.8 Hz, 2H, CH»-1") were assigned to S-substituted allyl
group. The signals resonating at 8 2.87-2.81 (m, 2H, H.-2' &
H.-6"), 2.86-2.81 (m, 1H, H-4"), 2.61-2.54 (m, 2H, H,-2' &
H.-6", 2.12-2.07 (m, 2H, H.,-3' & H.-5") and 2.00-1.91 (m,
2H, H,-3' & H,-5") were assigned to piperidine moiety. The
singlet at & 2.42 (s, 3H, CH;-4") indicated the presence of
methyl substituent of toluene sulfonyl ring. The structures of
other compounds were determined similarly using EIMS, IR
and 'H NMR techniques.

Enzyme inhibition activity: The screening of synthesized
compounds against o.-glucosidase enzyme revealed that these
compounds are weakly active against o-glucosidase. The results
are given in Table-1. It is evident from the tabulated data of
enzyme inhibition that compound 5b was the most potent with
ICs value of 190.23 £ 0.13 uM with respect to that of acarbose
as 38.25 £ 0.12 uM, the reference standard. The compound

Sa showed no activity against this enzyme. The somewhat
better activity of Sb can be attributed to chloroethyl substituent
attached to sulfur of 5-[1-(4-tosyl)piperidin-4-yl]-1,3,4-oxa-
diazol-2-thiol. The overall ascending order of inhibition of
synthesized compounds is 5f < 5e < 5¢ < 5d < 5b.

TABLE-1
ENZYME INHIBITION ACTIVITY
AGAINST a-GLUCOSIDASE ENZYME

o-Glucosidase

Compound =
Inhibition (%) at 0.5 mM 1Cy, (UM)

Sa 32.15+£0.29 -
5b 71.34 £0.43 190.23 £0.13
Sc 84.43 £0.25 31649 +0.11
5d 88.15+£0.42 297.92 +0.19
Se 61.33 £0.31 318.57 £0.11
5t 84.46 £0.16 32143 +£0.14

Control (acarbose) 92.23 £0.14 38.25+£0.12

Antibacterial activity: The results of antibacterial activity
against Gram-bacteria using ciprofloxacin as reference
standard are given in Tables 2 and 3. In this study five bacterial
strains were included, two Gram-positive and three Gram-
negative. All the compounds showed strong to moderate
activity. The compounds Sb and Se showed inhibition of all
microbes under consideration. The highest potency of com-
pounds 5b and Se was against Bacillus subtilis and Salmonella
typhi, respectively. The compound S5a inhibited the growth of
all microbes under study except that of Staphylococcus aureus.
It was also proved most potent against Escherichia coli with
MIC value of 9.90 = 0.13 uM whereas that of standard
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Fig. 1. Mass fragmentation pattern of compound Sa
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TABLE-2
PERCENTAGE INHIBITION OF ANTIBACTERIAL ACTIVITY OF SYNTHESIZED COMPOUNDS
Inhibition (%)
Compounds - — - - —
Salmonella typhi (-)  Escherichia coli (-)  Pseudomonas aeruginosa (-)  Staphylococcus aureus (+)  Bacillus subtilis (+)
5a 57.86 £0.70 68.05 £ 0.05 73.93 £0.13 36.85 £ 0.38 52.70 £ 0.63
5b 52.73 £ 0.68 57.30 £ 0.70 57.87 £0.09 57.14 £0.29 49.95 + 0.66
5¢ 69.72 £ 0.45 59.05 £ 0.05 64.07 £ 0.00 58.67 £0.85 54.94 + 0.63
5d 63.63 £0.15 52.85£0.74 61.90 £ 0.37 23.80 £ 0.65 48.53 £0.12
Se 59.14 = 1.00 53.75 £0.45 66.73 £ 0.90 62.90 £ 0.10 56.13 £0.27
5f 61.71 £0.40 43.60 = 0.30 54.07 £0.81 39.33 £ 1.00 39.05 +£0.31
Ciprofloxacin 91.05 + 0.68 92.32 +0.42 92.02 + 053 91.44 + 0.64 92.50 £ 0.34
TABLE-3
MIC FOR ANTIBACTERIAL ACTIVITY OF SYNTHESIZED COMPOUNDS
Inhibition (%)
Compounds - — - - —
Salmonella typhi (-)  Escherichia coli (-)  Pseudomonas aeruginosa (-)  Staphylococcus aureus (+)  Bacillus subtilis (+)

5a 15.98 £ 0.45 9.90 £0.13 18.99 £ 0.10 - 9.56 £0.78
5b 14.39 £ 0.31 17.54 £ 0.09 17.61 £0.24 14.59 £ 0.62 10.55 £ 0.52
5¢ 12.56 £ 0.87 - - - 17.78 £ 0.05
5d 11.62 £0.49 19.12 £ 0.89 - - 12.98 + 0.54
Se 9.90 £ 0.12 14.97 £ 0.56 17.89 +£0.12 14.69 = 0.76 11.67 £ 0.43
5f 17.43 £0.33 15.67 £ 0.34 - 16.78 £ 0.95 16.42 +£0.12
Ciprofloxacin 7.45 £0.58 7.16 £0.58 7.29 +0.90 7.80 £0.19 7.14 £0.18

ciprofloxacin was 7.16 £ 0.58 uM. The compound 5f showed REFERENCES

moderate inhibition of all the microbes except Pseudomonas
aeruginosa. The compound 5d was active against three strains
Salmonella typhi, Escherichia coli and Bacillus subtilis; whereas
compound 5S¢ was active against only two strains, which are
Salmonella typhi and Bacillus subtilis. If we take the anti-
bacterial spectrum of these compounds into consideration, the
compounds will have decreasing spectrum of antibacterial
activity as Se > Sb > 5a > 5f > 5d > Sc.

Compound Sb bearing chlorinated aliphatic substituent
was active against all bacterial strains under study but compound
Sc bearing brominated aliphatic substituent showed activity
only against two bacterial strains. The results indicated that
chloro group on aliphatic substituent had increased the spectrum
of antibacterial activity of the synthesized. The antibacterial
activity of compounds 5d and Se indicated that the compounds
bearing phenyl ring attached to smaller aliphatic chain were
broad spectrum antibacterial agents.

Conclusion

The anticipated structures of compounds under study are
supported and confirmed by spectroscopic data. Even though
these compounds did not good enzyme inhibitors they are
potent antibacterial agents. So these compounds, especially Se
and 5b can be considered for drug discovery and development
program.
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