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ABSTRACT

Three new series of 1,3,4-oxadiazole derivatives such as 2-[ 3-(6-methylpyridinyl)] -5-aryl-[ 1,3,4] -oxadiazole (3a-€),
2-[ 3-(6-methylpyridinyl)] -4-substitutedaminomethyl-[ 1,3,4] -oxadiazole-5-thione  (5a-€¢) and  2-[3-(6-methyl
pyridinyl)]-5-substituted benzylthio-[ 1,3,4] -oxadiazole (6a-€) were synthesized. Newly synthesized compounds were
characterized by spectral and analytical studies. All the synthesized compounds were screened for their anti-
diabetic and antioxidant activity. The Mannich bases (5a-€) showed significant antioxidant activity comparable with
that of the standard employed. Compounds 3d and 5a are showing good a-amylase inhibition activity and a-
glucosidase inhibition activity against the standard.

Key words: 1,3,4-Oxadiazole, Mannich bases, Antioxidant stsididpha amylase inhibition, Alpha glucosidase
inhibition.

INTRODUCTION

Amylases ¢-1,4-glucan-4-glucanohydrolase, EC3.2.1.1) arecaigrof enzymes which catalyze thgdrolysis of
the @-1,4) glycosidic linkages in star@nd various other oligosaccharides[1]. Alpha-gligase inhibitors (AGls;
acarbose, miglitol, voglibose) are widely used he treatment of patients with type 2 diabetes. Ay the

absorption of carbohydrates from the small intestind thus have a lowering effect on postprandaddglucose
and insulin levels.

Enzyme inhibitors can be a potential target in mareas of disease control and treatment, as enzyatalyse the
most important biochemical pathways. Controllecboaydrate digestion and monosaccharide absorptaid de
of great value in the avoidance of conditions sasldiabetes, obesity, hyperlipoproteinaemia laygerlipidaemia.
In this aspect, amylase and glucosidase inhibitoes of particular importance [2]. Most of the comaigly
available amylase and glucosidase inhibitors arenafrobial origin. Though these drugs help in maiiming
constant level of glucose in blood by delaying bheakdown of starches, but however their usagébbas limited
due to their side-effects. Thus the search for hart-diabetic agents is on-going.

1,3,4-Oxadiazoles have occupied a unique placenhénfield of medicinal chemistry due to its wide ganof
biological activities. 1,3,4-Oxadizole moiety artdl various derivatives are studied frequently anthél to possess
potent pharmacological activity. The 1,3,4-oxadiazderivatives have been reported to have variaa®dical
activities such as antimicrobial [3,4,5], anti-arfimatory [6], , anti-tubercular [7], antioxidant[&nticancer [9],
anticonvulsant [10], antidiabetic [11] and analgfk?]. It is observed that the structural modifioatof oxadiazoles
by preparing Mannich bases or condensing with atkylaryl halides have yielded better results immeerof
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biological activities than the unsubstituted 1;8¥&diazole. Similarly the current literature relgethat pyridine
derivatives exhibit significant biological activag [13-15]. This gave a great impetus to the sefoclpotential
pharmacologically active drugs carrying pyridindstituents.

MATERIALS AND METHODS

Melting points were determined by open capillarytime and were uncorrected. The IR spectra (in Kélets)
were recorded on a JASCO FT/IR-4100 spectrophoemtét NMR spectra were recorded (CRCbn a Bruker
(400 MHz and 100 MHz) using TMS as internal stadd&hemical shift values are givendnppm) scales. The
mass spectra were recorded on a JEOL JMS-D 30Qrspeiter operating at 70 eV. Elemental analyses wer
performed on a Flash EA 1112 series CHNS-O analybéiVisible spectrophotometer, Shimadzu UV-180pah
was used to measure the absorbance to calculateRRél scavenging assay. The completion of the iceaetas
checked by thin layer chromatography (TLC) on ailgel coated aluminium sheets (silica gel 60 F2@#tained
from Merck. Commercial grade solvents and reageete used without further purification.

Experimental

The reaction scheme employed for the synthesiglefdompound is given in Scheme-1. The key intetiae, 6-
methylpyridine-3-carbohydrazid@) was obtained by the hydazinolysis of 6-methyl 3fkenicotinate(1) which
in turn was obtained from 2-methyl-5-ethyl pyridifié]. 2-[3-(6-Methylpyridinyl)]-5-aryl-[1,3,4]-oadiazole(3a-
e) derivatives were synthesized from 6-methylpyrdBicarbohydrazide by reacting it with differenbratic acids
in POCL. 6-Methylpyridine-3-carbohydrazide on refluxingtviCS in strong alkaline ethanol yielded 2-[3-(6-
methylpyridinyl)]-1,3,4-oxadiazole-5-thioné4) which on Mannich reaction with selected secondanyines
yielded the corresponding Mannich bages-e) Further 2-[3-(6-methylpyridinyl)]-1,3,4-oxadiaseb-thione(4) on
condensation with different benzyl halides gave PRE8-(6-methylpyridinyl)]-5-substituted benzylth[d;3,4]-
oxadiazolg6a-e) The structures of the newly synthesized compo(@as 5a-eand6a-€ were established by IR,
NMR, mass spectral and elemental analysis. Theactesation data of the synthesised compoundsiwéng’n
Table 1

 NHyNH, H,0 e H,  ArcOoOH
C2H5OH POC|3

3a-e
CS,, KOH
C,H5OH
R A

r S

\/Rl
2 amine 1CH2C| ﬁ
HCHO, c2 5OH DM, K,CO3. A

a-e 4 6a-e

Where Ar= 3,4-Diflourophenyl, 4-Thiomethylbenzyl42Dinitrophenyl, 2,3-Dichlorophenyl, 3-Chloro-2tirophenyl
R= Piperidinyl, Morpholinyl, N-Methyl piperazinylmidazolyl, 2-methyl , Imidazolyl
R;= 2,4-Dichloro benzyl, 4-Nitro benzyl,3-Methyl begmz6-Chloro-2-triflouromethyl benzyl

Scheme 1: Synthetic route for the compounds 3a-eafe and 6a-e

Synthesis of 6-methylpyridine-3-carbohydrazide (3)

6-Methyl-3-metyl nicotinatel) was prepared from 2-methyl 5-ethyl pyridine astpe literature procedure [16]. 6-
Methyl-3-methyl nicotinatel (0.05 mmol) and hydrazine hydrate (99%) (0.05 mimare dissolved in ethanol (10
mL) and the clear solution was refluxed for 2 hrs. Té&ction mass was then reduced to half of its velamd
allowed to cool. The solid mass thus separatedvast filtered, washed with small amount of chilleamol and
dried. (Yield = 90%).
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General procedure for the synthesis of 2-[3-(6-methylpyridinyl)]-5-aryl-[1,3,4]-oxadiazole (3a-€)
6-Methylpyridine-3-carbohydrazide (0.006 mdB) is refluxed with substituted aromatic acids (0.0@6I) in
phosphorous oxy chloride (5mL) for 8-10hours. Tleaction mixture was slowly quenched to ice wated an
neutralized it with sodium bicarbonate solution.eTéplid separated was filtered, washed with watet dried.
Compound is recrystallized from ethyl acetate.

2-[3-(6-Methylpyridinyl)]-5-(3,4-diflouro phenyl)-1,3,4-oxadiazole (3a)

White micro crystals; IR (KBrycm™ 2935 (ArC-H), 1595 (C=N), 1334 (C-O-C)}H NMR (CDCk, 400MHz): &
2.69 (s, 3H, Ch), 7.28 (d, 1H, pyridine ring 5H), 7.37 (m, 1H, M) 7.92-8.01 (m, 2H, Ar-H), 8.32 (dd, 1H,
pyridine 4H), 9.23 (s, 1H, pyridine 2H}*C NMR (CDCk, 100MHz): 8 24.78, 116.33, 116.52, 117.35, 118.41,
118.59, 123.54, 123.76, 134.43, 147.34, 162.43, 1262 C-MS (m/z): 274 (M+ 1, 100%), (M.F: GHoF,N30).

2-[3-(6-Methylpyridinyl)]-5-(4-thiomethylbenzyl)-1,3,4-oxadiazol e (3b)

Brown micro crystals; IR (KBry,cm™: 2938 (ArC-H), 1605 (C=N), 1330 (C-O-C)4 NMR (CDCk, 400MHz): &
2.53 (s, 3H, SC§J, 2.62 (s, 3H, CH), 4.54 (s, 2H, Ch), 7.29 (d, 1H, pyridine ring 5H), 7.67 (d, 2H, A 7.84-
8.06 (m, 2H, Ar-H), 8.31 (dd, 1H, pyridine 4H), 8.8, 1H, pyridine 2H); LC-MS (m/z): 298 (M 1, 100%), (M.F:
C16H15N305).

2-[3-(6-Methylpyridinyl)]-5-(3,4-dinitrophenyl)-1,3,4-oxadiazol e (3c)

Brown microcrystals; IR (KBry,cm™: 2932 (ArC-H), 1599 (C=N), 1328 (C-O-CjH NMR (CDCk, 400MHz): &
2.69 (s, 3H, CH), 7.44 (d, 1H, pyridine ring 5H), 8.40 (d, 1H, ine 4H), 9.18-9.29 (m 4H, pyridine 2H and Ar-
H); LC-MS (m/z): 328 (M + 1, 100%) , (M.F: GHgNsOs).

2-[3-(6-Methylpyridinyl)]-5-(2,3-dichlorophenyl)-1,3,4-oxadiazole (3d )

Brown micro crystals; IR (KBrycni’: 2945 (ArC-H), 1612 (C=N), 1328 (C-O-C}H NMR (CDCk, 400MHz): &
2.67 (s, 3H, CH), 7.47 (d, 1H, pyridine ring 5H), 7.56-8.07 (m, ,3Ar-H ), 8.34 (d, 1H, pyridine 4H), 9.19 (s, 1H,
pyridine 2H); LC-MS (m/z): 307 (M 1, 100%), (M.F:GHsCLLN30).

2-[3-(6-Methylpyridinyl)]-5-(3-chloro-2-fluorophenyl)-1,3,4-oxadiazol e (3€)

White micro crystals; IR (KBry,cm™: 2925 ArC-H, , 1594 (C=N), 1342 (C-O-CH NMR (CDCk, 400MHz):
2.34 (s, 3H, CH), 7.28-7.66 (m, 4H, Ar-H & pyridine 5H), 8.27 (iiH, pyridine 4H), 9.17 (s, 1H, pyridine 2H);
LC-MS (m/z): 290 (M + 1, 100%), (M.F: GHsCIFN;O).

General procedure for the synthesis of 2-[3-(6-methylpyridinyl)])-1,3,4-oxadiazol e-5-thione (4)
6-Methylpyridine-3-carbohydrazide (3.0 g, 0.02 me§s treated with a solution of potassium hydroX@ié&4 mol)
dissolved in ethanol (50 mL) under stirring. Cartbsulfide (3.0 g, 0.04 mol) was added slowly te tieaction
mixture. The reaction mixture was slowly heateddfiux and refluxed for 8 h. The solvent was distl under
vacuum and the residue was dissolved in water. ifd@itdthe solution using acetic acid and collectieel resulting
solid by filtration. Yield 80%.

Creamish powder, m.p.: 224-24§ Lit: <250°C [17); LC-MS (m/z): 194 (M+ 1, 100%), (M.F: gH;N;0S).

General procedure for the synthesis of Mannich bases (5a-€)

To a mixture of 2-[3-(6-methylpyridinyl)])-1,3,4-axliazole-5-thioné4) (1.0 g, 0.006 mol) in ethanol (5mL) was
added formaldehyde (0.5 ml, 37%) and appropriaitegry or secondary amine (0.006mol). The reactidxture
was stirred overnight. After cooling, the precipitavas filtered and crystallized from ethanol.

2-[3-(6-Methylpyridinyl)]-4-(piperidin-1-ylmethyl)-1,3,4-oxadiazole-5-thione (5a)

Yield 80%, m.p. 156-158 °C; IR (KBRcmi': 2935 (C-H),1617 (C=N), 1294 (C=S), 1012 (C-O NMR
(CDCl;, 400MHz):8 1.42(m, 2H, CH), 1.61(m, 4H, Ch), 2.66 (s, 3H, Ch), 2.81(m, 4H, Ch), 5.06(s, 2H, N-
CH»-N) 7.30 (d, 1H, pyridine 5H), 8.10 (d, 1H, pyrid 4H), 9.06 (s, 1H, pyridine 2H}*C NMR (CDCE,
100MHz): 6 23.60, 24.79, 25.85, 51.61, 71.68, 116.37, 12383,83, 147.07, 157.12, 162.67, 178.09; DEPT: CH
and CH &: 23.63, 24.82, 25.88, 51.63, 71.71, 123.46, 133187.10; LC-MS (m/z): 291 (k4 1, 100% ) , (M.F:
C1H1gN,OS).

2-[3-(6-Methylpyridinyl)]-4-(morpholin-4-ylmethyl)-1,3,4-oxadiazole-5-thione (5b)

Yield 72%, m.p. 146-148 °C; IR (KBrcm': 2852 (C-H),1621 (C=N), 1297 (C=S), 1010 (C-O NMR
(CDCls, 400MHz):8 2.66 (s, 3H, Ch), 2.86 (m, 4H, Ck), 3.71(m, 4H, CH) 5.06 (s, 2H, N-CKN) ,7.33 (d, 1H,
pyridine 5H), 8.09 (d, 1H, pyridine 4H), 9.06 (¢,1pyridine 2H); LC-MS (m/z): 293 (M+ 1, 100%), (M.F:
Ci3H16N4OS).
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2-[3-(6-Methylpyridinyl)]-4-[ (4-methyl piperazin-1-yl)methyl] - 1,3,4-oxadiazol e-5-thione (5¢)

Yield 73%, m.p. 160-164°C; IR (KBrcm®: 2895 (C-H),1625 (C=N), 1289 (C=S), 1015 (C-Oi NMR
(CDCls, 400MHz):6 2.43 (s, 3H, Ch) 2.60 (s, 3H, Ch), 2.78 (m, 4H, CH), 2.85(m, 4H, CH) 5.13 (s, 2H, N-Ck
N) ,7.36 (d, 1H, pyridine 5H), 8.12 (d, 1H, pynd 4H), 9.10 (s, 1H, pyridine 2H);LC-MS (m/z): 308" + 1,
100% )

2-[3-(6-Methylpyridinyl)]-4-(1H-imidazol-1-ylmethyl)-1,3,4-oxadiazol e-5-thione (5d)

Yield 70%, m.p. 234-236°C; IR (KBfjcmi*: 2895 (C-H)1622 (C=N), 1290 (C=S), 1017 (C-OH NMR (CDCl,
400MHz): 5 2.63 (s, 3H, Ch), 5.15 (s, 2H, N-CHN), 7.12 (s, 1H, Imidazole proton), 7.34 (d, 1pyridine 5H),
7.75( m, 2H, Imidazole proton), 8.10 (d, 1H, pynii4H), 9.09 (s, 1H, pyridine 2H);LC-MS (m/z): 24" + 1,
100%).

2-[3-(6-Methylpyridinyl)]-4-[ (1H-2-methylimidazol-1-yl)methyl]-1,3,4-oxadiazole-5-thione (5€)

Yield 75%, m.p. 240-242°C; IR (KBpcm*: 2889 (C-H)1618 (C=N), 1295 (C=S), 1019 (C-GH NMR (CDCl,
400MHz): 6 2.45 (s, 3H, Ch), 2.67 (s, 3H, Ck), 5.10 (s, 2H, N-CHKN) , 7.01 (m, 2H, Imidazole proton), 7.34 (d,
1H, pyridine 5H), 8.10 (d, 1H, pyridine 4H), 9.¢9 1H, pyridine 2H);LC-MS (m/z): 288 (M- 1, 100% )

General procedure for the synthesis of 2-[3-(6-methylpyridinyl)]-5-substitutedbenzylthio-[ 1,3,4]-oxadiazol e (6a-€)
2-[3-(6-Methylpyridinyl)]-1,3,4-oxadiazole-5-thion@l) (2.0 g, 0.013 mol) was dissolved in DMF (10 mL) and
potassium carbonate (0.019 mol) was added. Sutestihenzyl halide (0.013 mol) was added and hea&@PC for
2hrs. The mixture was cooled and quenched to wates. solid obtained was filtered and then crystatli from
ethanol.

2-[3-(6-Methylpyridinyl)]-5-[ (2,4-dichlorobenzyl)thio]-[1,3,4]-oxadiazole (6a)

Yield 78%, m.p. 82-84 °C; IR (KBrycm™: 2923 (C-H),1606 (C=N), 1186 (C-O)H NMR (CDCk, 400MHz):5
2.59 (s, 3H, CH), 4.62 (s, 2H, S-C§), 7.35-7.66 (m, 4H, pyridine 5H and ArH), 8.1 (H, pyridine 4H), 8.99
(s, 1H, pyridine 2H); LC-MS (m/z): 353 (M- 1, 100%).

2-[3-(6-Methylpyridinyl)]-5-[(4-nitrobenzyl)thio]-[1,3,4]-oxadiazol e (6b)

Yield 82%, m.p. 118-120°C; IR (KBg)cmi': 2923 (C-H)1606 (C=N), 1186 (C-OYH NMR (CDCk, 400MHz):8
2.59 (s, 3H, CH), 4.67 (s, 2H, S-C}), 7.23 (d, 1H, pyridine 5H),7.55-7.69 (m, 4H,H)r 8.19 (d, 1H, pyridine
4H), 9.09 (s, 1H, pyridine 2H); LC-MS (m/z): 329 (M 1, 100%).

2-[3-(6-Methylpyridinyl)]-5-[(3-methylbenzyl)thio]-[ 1,3,4] -oxadiazol e (6¢)

Yield 72%, m.p. 90-92 °C; IR (KBrcm™: 2915 (C-H),1607 (C=N), 1075 (C-O)H NMR (CDCk, 400MHz):5
2.35(s, 3H, Ch), 2.65 (s, 3H, CH), 4.50 (s, 2H, S-C§), 7.12(d, 1H, pyridine 5H), 7.22 -7.31 (d, 4ArH), 8.17
(d, 1H, pyridine 4H), 9.08 (s, 1H, pyridine 2HJC NMR (CDCk, 100MHz):6 21.32, 24.71, 36.86, 117.39, 123.41,
126.16, 128.70, 128.93, 129.79, 134.09, 135.25,583847.07, 161.98, 163.93, 164.45; DEPT: CH @hg &:
21.34, 24.74, 36.89, 123.44, 126.19, 128.73, 124.98.83, 134.12; LC-MS (m/z): 298 (M 1, 100%).

2-[3-(6-Methylpyridinyl)]-5-(benzylthio)-[1,3,4]-oxadiazole (6d)

Yield 84%, m.p. 84-86°C; IR (KBr)cmi': 2925 (C-H)1610 (C=N), 1180 (C-O)H NMR (CDCk, 400MHz):5
2.64 (s, 3H, Ch), 4.53 (s, 2H, S-C}H, 7.26-7.37 (m, 4H, pyridine 5H and ArH), 7.45-7.@, 2H, J=7.2, ArH),
8.16 (d, 1H, pyridine 4H), 9.07 (s, 1H, pyridine)2HC-MS (m/z): 329 (M + 1, 100%).

2-[3-(6-Methylpyridinyl)]-5-[(6-chloro-2-triflouromethylbenzyl)thio]-[ 1,3,4] -oxadiazol e (6€)

Yield 68%, m.p. 96-98°C; IR (KBr)cm*: 29230 (C-H)1615 (C=N), 1179 (C-O}H NMR (CDCk, 400MHz):8
2.64 (s, 3H, CH), 4.50 (s, 2H, S-C}), 7.25-7.39 (m, 4H, pyridine 5H and ArH), 8.10 {d{, pyridine 4H), 9.10 (s,
1H, pyridine 2H); LC-MS (m/z): 386 (I+ 1, 100%).

Antioxidant studies: DPPH radical scavenging assay

Free radical-scavenging capacities of the compo®adg 5a-e and 6a-e were determined using the stable 2,2-
diphenyl-1-picrylhydrazyl radical (DPPH)[18] . Th&tock solution of test compounds (1 mg/mL) and DPPH
(0.004%) were prepared using 95% methanol. Frgaf@gared DPPH solution were taken in test tubesoagaic
compounds were then added (10f) to every test tube. The absorbance was measiftezdl0 minutes at 517 nm
using a UV-Visible spectrophotometer (Shimadzu WB0Q, Japan). BHT was used as a reference star@antrol
sample was prepared without any extract or BHT. 9B8thanol was used as blank.
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Oxadiazole derivative$a-e showed significant antioxidant property when corepawith the standard BHT.
Similarly compounds3b and 3d showed moderate activity when compared with tiedard BHT. Results were
presented iMTable-2 andFig. 1 shows the graphical representation of antioxidatitity.

a-Amylase inhibition assay

The a-amylase inhibitory activity of newly synthesisedngpounds was carried out using method of Giancairlo
al.[19] with slight modifications. The Starch soluti¢®.5% wi/v) was obtained by boiling and stirrin@®.g of
potato starch in 50 ml of deionized water for 1:i.mihe enzyme solution (0.5 unit/ml) was prepargdriixing
0.001 g ofa-amylase (EC 3.2.1.1) in 100 ml of 20 mM sodium gptwate buffer (pH 6.9) containing 6.7 mM
sodium choride. The synthesised compounds wereldéessin DMSO to give concentrations from 25 to 1@@ml
(25, 50, 75, 10Qug/ml). 1 ml of each different concentration of yegised compounds and 1 ml enzyme solution
were mixed in a tube and incubated at 25°C for 80 fro 1 ml of this mixture was added 1 ml of stasolution
and the tube incubated at 25°C for 3 min. Then,|lofrthe color reagent (The color reagent was autiwol
containing 96 mM 3,5-dinitrosalicylic acid (20 m§,31 M sodium potassium tartrate in 2 M sodiumrbyiie (8
ml) and deionized water (12 ml)) was added andctbsed tube placed into an 85°C water bath. Afiemin, the
reaction mixture was removed from the water baith @oled thereafter, diluted with 9 ml distilled temand the
absorbance value was measured at 540 nm by splectoopeter (Shimadzu-1800). Individual blanks weepared
for correcting the background absorbance. In thgecthe colour reagent solution was added pritird@ddition of
starch solution and then the tube placed into théemwbath. The other procedures were carried owbase.
Controls were conducted in an identical fashioda@ipg compound solutions with 1 ml DMSO. Acarbsséution
(at the concentrations same as that of synthesisegbounds) was used as positive control. The itdripieffect of
organic compounds was compared with standard sgliramylase inhibitor acarbose. Theamylase inhibitory
activity was expressed as percentage inhibitiore Tésult is given iffable-3 and Fig. 2 shows the graphical
representation af-amylase inhibitory activity.

% inhibition Iu-amylase: (AAcontrorAAsamplg/ AAcontrolx:l-oO

Where, Aampi= Absorbance of the test sample and
Aontro= Absorbance of the control
Compounds8d, 5a and6a are showing good-amylase inhibitory activity against the standard.

a-Glucosidase inhibition assay

o -Glucosidase activity was determined accordingthte method described by Kirt. al. [20]. Appropriate
dilutions of the compounds (0 - 200 pL) and 100 qfla-glucosidase (EC 3.2.1.20) solution (1.0 U/mL) id O
mol/L phosphate buffer (pH 6.9) were incubated @t’€ for 10 min. Then, 50 uL of 5 mM p-nitrophenyB-
glucopyranoside solution in 0.1 mol/L phosphatefdrufpH 6.9) was added. The mixtures were incubatezb °C
for 5 min, before reading the absorbance at 405mthe spectrophotometer. Theglucosidase inhibitory activity
was expressed as percentage inhibition. The pegenthibition of the synthesised compounds isrgineTable-4
andFig 3 shows the graphical representatiomoglucosidase inhibitory activity.

% Inhibition = [(Ab%omrol - AbSSamplea/AbSCiomroil x 100
Compounds$d and5a are showing good — glucosidase inhibition activity against the stard.

Acute Toxicity Studies

The experimental studies revealed that the commwmate quite safe up to 250, 500, 750, 1000 an® 20§'kg
and no death of animals were recorded. Furthersigaificant gross behavioural changes were obseimed
experimental animals except in the 3000 mg/kg of &a 3e, 5¢, 5e, 6a, 6d and 6e compounds, whiolvesth
depression on the first day and dead on second day.

RESULTS AND DISCUSSION

Chemistry

Formation of the final compound3a-e 5a-e and 6a-e were confirmed by recording their IR, NMR and mass
spectra. All the compounds were characterized adtenystallization from appropriate solvents. Fotioraof 2-[3-
(6-methylpyridinyl)]-5-(3,4-diflourophenyl)-1,3,4xadiazole (3a) was confirmed bythe presence of absorption
peak at 1599 cthin IR spectrum which is due to C=N stretching and 1081 ds due to C-O . ThéH NMR
spectrum of compoun8a showed singlet aé 2.69 which is due to pyridine —GHThe C-5 proton of oxadiazole
appears ab 7.28 as singlet. The aromatic protons of phemg riesonated at 7.28 as a singlet and at 7.92&& Gl
multiplet. The two pyridine ring —CH appears ascaallilet atd 7.37 andd 8.32. The proton at the pyridine C-2
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appears as a singlet &19.23.°C NMR spectrum oBa showed signals at 24.78 due to pyridine ring attached
methyl carbon. Signals at 118.59,6 123.76,6 134.47,6 147.37 and 162.43 corresponds to C-3, C-5, C-4 C-2
and C-6 of pyridine ring respectively. Signals etved atd 116.33,6 116.52,6 117.35, 118.41, 123.54 ard
123.76 are due to phenyl ring carbons. The masstmim of3a showed molecular ion peak at m/z = 274 (M+1)
which is in agreement with the molecular formulgHgF,N3O.

In case of the Mannich base prepared from 2-[3-&hyipyridinyl)]-1,3,4-oxadiazole-5-thiortea the —CH protons

of piperidine ring resonated &t1.42,5 1.60 and 2.81 as multiplets. The —Gkh the midst of oxadiazole ring and
piperidine ring appeared as a singlet at 5.06. fkthyl carbon of pyridine ring appearedsa?4.79 in**C NMR.
The —CH carbons resonated at23.60,5 25.85,8 51.61 and 71.68. The values are further confirmed through
DEPT spectrum of the compound. The mass spectrusa sfiowed molecular ion peak at m/z = 291 (M+1) which
is in agreement with the molecular formulg}d;gN,OS.

Table-1: Characterization data of compounds 3a-e,&e and 6a-e

Elemental analysis found(calculated)
Comp. No Ar M.p. (°c) | Yield (%) | Molecular formula (%)

C H N
3a 3,4-Diflouro phenyl 160-162 69 Cl(“z'iggzg'j)o (gi:gi) éég) &g:gg)
3b 4-Thiomethyl benzyl 206-208 68 Cl(ﬁz';l;'.\';%s (gigg) (g:gg) (ﬂjg)
3c 3,4-Dinitro phenyl 192-194 77 C(lé";;stgs (gll.'gg) (22.'7775) (2211.'435)
3d | 2,3-Dichloro phenyl 156-158 72 Clgggl'i'gjo (gi:gg) é:gg) (g:;g)
3e | 3-Chloro-2-flouro phenyl 142-144 73 Clggcg'.';glfo (ggzgi) (g:ié) (iig?)
5a | Piperidinyl 156-158| 80 o0 50) oreD) | @29 | 929
s v | | Chies | gn | in | by
5c | N-Methyl piperazinyl 160-164 73 clérg;r.\g,gs (ggzgg (g:g% ég:gg)
5d Imidazolyl 234-236 70 C1(22H71§'.\§88 (ggjgg) (j:gg) ég:g%
5e 2-Methyl imidazolyl 240-242 75 01(32':31;'.\585 (55:"3?:) (j:gg) éj: g%
6a 2,4-Dichloro benzyl 82-84 78 015'(4'313.22'\505 éﬂg) (2:1‘5‘) (ﬁ:gg)
6b | 4-Nitro benzyl 118120 82 Clgg'zlg'f'é‘%s (gi:g% (2:22) (ﬂ:gg)
6c 3-Methyl benzyl 90-92 72 cl(ezkg;l.\g%s (gizgg (g:gg) (iﬁé)
6d | Benayl sags | 84 | “Gee’ | e3e9) | (o2 | (asy)
6e 6-Chloro-2-triflouromethyl benzy|  96-98 68 Cm'—zggslggfos (jgg% ég% (iggg)

Table-2: DPPH scavenging activity of the compounds 3a-e, Baand 6a-e

Compounds DPPH Assay in %

3a
3b 52.2
3c 49.1
3d 18.3
3e 14.5
5a 82.6
5b 83.2
5c 87.6
5d 82.3
5e 85.4
6a 10.5
6b 38.8
6¢C 3.9
6d 12.7
6e 35.4
BHT 90.42

The™H NMR spectrum of 2-[3-(6-methylpyridinyl)]-5-(3-rtfeylphenylthio)-1,3,4-oxadiazoléc, the —CH protons
of phenyl ring and pyridine ring resonated&.35 and 2.65 as singlet. The —SGldppeared as a singlet at 4.50.
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The mass spectrum &a showed molecular ion peak at m/z = 298" (M 1) which is in agreement with the
molecular formula GH1sN:OS. Similarly the spectral values for all the swsiied compounds and C, H, N
analyses are given in the experimental part andhheacterization data is provided Trable-1.

Table 3: In vitro a-amylase inhibitory activity of synthesized compouds 3a-e, 5a-e and 6a-e

Compounds % inhibition

3a 20.34
3b 45.87
3c 56.12
3d 70.38
3e 41.89
5a 69.73
5b 20.45
5c 14.30
5d 18.38
5e 22.31
6a 63.27
6b 34.17
6¢C
6d
6e 54.82
Acarbose 82.76

Table 4: o — Glucosidase inhibition assay of compounds 3afg-e and 6a-e

Compounds % inhibition

3a 11.43
3b 23.15
3c 40.58
3d 59.12
3e 30.64
5a 62.48
5b 13.74
5c 31.67
5d 28.71
5e 11.47
6a 28.93
6b 41.38
6¢C
6d
6e 43.91
Acarbose 75.53
100
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860 ~
=
o
:ESO —
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®
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20 -
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3b 3c 3d 3e 5a 5b 5c 5d 5e 6a 6b 6C 6d 6e BHT
Organic compounds

Fig 1: DPPH scavenging activity of the compounds 3@, 5a-e and 6a-e. The experiment was performed tiiplicate and the values
expressed are as Mean +SD
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Fig 2: a-Amylase inhibition assay of the compounds 3a-e, &aand 6a-e. The experiment was performed in triptiate and the values
expressed are as Mean +SD
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Fig 3: a- Glucosidase inhibition assay of the compounds 3a-5a-e and 6a-e. The experiment was performed inlicate and the values
expressed are as Mean +SD

CONCLUSION

Antioxidant activity results of synthesised compdsishows that the Mannich base serseas efficient radical
scavengers. Compourigk showed significant activity against all the midadtstrains. Compound3d and5a are
showing good antidiabetic activity. Thus considgrail these we can conclude that 1,3,4-oxadiazelévatives
incorporating pyridine moiety can be studied afepbbiomolecules of pharmacological importance.
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