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ABSTRACT

Oxadiazole, Tetrazole and Thiadiazole derivatives of 1H-Imidazo[4,5-b]pyridine are synthesized by using simple

reagents like 1,/KI, NaOH, H,SO, in an efficient manner. The structures of the synthesized compounds are analysed
by IR, *tHNMR and Mass spectra.

INTRODUCTION

1,2,3-triazole nucleus is associated with diverbarmacological activities such as analgesic, athtssatic,
diuretic antihypertensive and antiinflammatory mdjes which have made them important chemothetepeu
agents.”? Derivatives of 1,3,4-oxadiazole are also knowrh&ve a broad spectrum of biological activities. lAcy
hydrazides have been in general use as the stantieyials in some 1,2,4-triazoles and 1,3,4-oxadésyntheses.

Hence, we undertook the synthesis of oxadiazol@diéizole and tetrazole derivatives oH-Imidazo[4,5-
b]pyridines.
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MATERIALSAND METHODS

Chemicals and solvents were reagent grade andwittealt further purification. Melting points wedetermined
on a capillary melting point apparatus and are mected. ThéH NMR was recorded in the indicated solvent on a
Varian 500 MHz spectrometer with TMS as internalinsiard. All chemical shift5) were reported in ppm from
internal TMS. Mass spectra were measured on alJM8l D-300 spectrometer. Infrared spectra were detbin
KBr on Brucher-IFS-66 FTIR spectrophotometer. Thenbhgeneity of the compounds was checked using ptedo
TLC plates (E.Merk Kieselgel 60.4).

Ethyl 2-(3H-imidazo[4,5-b]pyridin-2-ylthio)acetate (3)

3H-imidazo [4,5-b]pyridine-2-thiol2) (0.01 mole) and bromoethylacetate (0.01 ml) inaBth (10 ml) were
refluxed for 8 hrs in Ethanol. The reaction wasenitored by TLC. After the completion of reactidnis

neutralized with AcOH and poured on to crushed Tde product was extracted and filtered to givedatmpound
(3) with 87% vyield.

M.P: 204C, IR: 3338 crit(N-H), 3053 cn(C-H aromatic), 1697 ci{C=0), 1585 cri{(C=N).; *"H NMR (DMSO-
de) : 5=1.23 (t, 3H), 4.12 (d, 2H), 4.73 (dd, 2H), 7.12 {#), 7.32 (d, 1H), 7.64 (d, 1H) 12.21 (brs ,1H)ass: m/z
237 (M+).

2-(3H-Imidazo[4,5-b]pyridin-2-ylthio)acetohydrazide (4)

Ethyl 2-(3H-imidazo[4,5-b]pyridin-2-ylthio)acetaf8) (0.03 mole) and hydrazinehydrate (0.03 ml) in DMB ml)
were refluxed for 8 hrs in Ethanol. The reactiorsw@onitored by TLC. After the completion of reaatibis poured
on to crushed ice and the product was extractediléeetd to give the compound)(with 85% yield.

M.P: 217C, IR: 3582 crit(N-H), 2953 cn(C-H aromatic), 1651 ci{C=0), 1587 crif(C=N).; *"H NMR (DMSO-
ds) : 3=3.98 (brs, 1H) 4.35 (dd, 2H), 7.45 — 7.64 (m, 28498 (brs, 1H), 12.72 (brs, 1H).; Mass: m/z 223{M
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5-((3H-imidazo[4,5-b]pyridin-2-ylthio)methyl)-1,3,4-oxadiazole-2(3H)-thione (5):

The acid hydrazidé4) (1 g) and carbondisulphide (0.03 ml) in DMF (10 mére refluxed under constant stirring at
95-100C in the presence of KOH (1 ml). After 4 hrs 8§ distilled off. The solid obtained after the #@btoh of
AcOH (1 ml) and crushed ice, was washed with water dried to give the compourt) (vith 81% yield.

M.P: 232C, IR: 3300 crit(N-H), 3196 crif(C-H aromatic), 1661 ci{C=0), 1567 cn{(C=N).; *H NMR (DMSO-
dg) : 3=4.31 (s, 1H), 6.91(s, 1H), 7.62 -8.41 (m, 3H),013(brs, 1H).; Mass: m/z 266 (M+).

1-(2-(3H-imidazo[4,5-b] pyridin-2-ylthio)acetyl)-4-ar ylthiosemicar bazides (6 a-g):
The acid hydrazidé4) (0.01 mole) and aryl isothiocyanate (0.01 molejemefluxed in ethanol (80 ml) for 4 hrs.
The excess ethanol was removed under pressuredcantl the separated solid, filtered and recrgstdli

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-yithi o)acetyl )-4-phenylthiosemi carbazide

Yield: 90%, M.P:248C, IR: 3298 crit(N-H), 3016 cr(C-H aromatic), 1617 ci{C=0), 1564 crii(C=N). *H
NMR (DMSO-d) : 5=2.25 (s, 2H), 7.41-7.86 (m, 8H), 8.21 (d, 1H),19(Brs, 1H), 10.55 (brs, 1H), 12.13 (brs, 1H);
Mass: m/z 358 (M+).

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-ylthi o)acetyl )-4-(4-chl or ophenyl )thi osemi carbazi de
Yield: 89%, M.P: 23%,'H NMR (DMSO-d) : 3=2.22 (s, 2H), 7.43-7.98 (m, 7H), 8.19 (d, 1H),8(Brs, 1H),
10.25 (brs, 1H), 12.02 (brs, 1H); Mass: m/z 393 M+

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-ylthio)acetyl )-4-(2-chl or ophenyl )thi osemicar bazide
Yield: 75%, M.P: 229C,'H NMR (DMSO-d) : =2.21 (s, 2H), 7.40-7.95 (m, 7H), 8.18 (d, 1H),30(Brs, 1H),
10.24 (brs, 1H), 12.03 (brs, 1H); Mass: m/z 393 M+

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-ylthio)acetyl )-4-(4-fluorophenyl )thi osemi carbaz de
Yield: 78%, M.P: 23%C, *H NMR (DMSO-d) : 3=2.20 (s, 2H), 7.41-7.97 (m, 7H), 8.20 (d, 1H),8(Brs, 1H),
10.23 (brs, 1H), 12.10 (brs, 1H); Mass: m/z 376 M+

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-yithi o)acetyl)-4-(4-methoxyphenyl )thi osemi carbaz de
Yield: 88%, M.P: 22&C, *H NMR (DMSO-d) : 3=2.23 (s, 2H), 7.42-7.98 (m, 7H), 8.22 (d, 1H),®(Brs, 1H),
10.24 (brs, 1H), 12.12 (brs, 1H); Mass: m/z 388 M+

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-yithi o)acetyl )-4-(2-methoxyphenyl )thi osemi carbaz de
Yield: 84%, M.P: 24%C, *H NMR (DMSO-d) : 3=2.19 (s, 2H), 7.40-7.75 (m, 7H), 8.24 (d, 1H),B(Brs, 1H),
10.25 (brs, 1H), 12.13 (brs, 1H); Mass: m/z 388 M+

1-(2-(3H-imidazo[ 4,5-b] pyridin-2-yithi o)acetyl )-4-(3-methoxyphenyl )thi osemi carbaz de
Yield: 80%, M.P: 22%C 'H NMR (DMSO-d) : 3=2.20 (s, 2H), 7.41-7.76 (m, 7H), 8.26 (d, 1H),9(Brs, 1H),
10.22 (brs, 1H), 12.12 (brs, 1H); Mass: m/z 388 M+

5-((3H-imidazo[4,5-b] pyridin-2-ylthio)methyl)-4-phenyl-4H-1,2,4-triazole-3-thiols (7 a-g):

To corresponding thiosemicarbazi¢® (0.014 mole), a solution of NaOH 2N (10 ml) was edldThe reaction
mixture was heated under reflux at 80-90 °C for feours and then a solution of HCI 1N was added iimeached
pH 4.5 when a solid product was formed. The roughipct was separated and dried under vacuum a0%5-énd
then it was recrystallized from ethanol.

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthi o)methyl)-4-phenyl-4H-1,2 4-triazol e-3-thiol
Yield: 89%, M.P: 25%C, IR: 3334 crit(N-H), 3055 cni(C-H aromatic), 1697 ci{C=0), 1597 crit(C=N). 'H
NMR (DMSO-d;) : 3=3.98 (s, 2H), 6.91 — 7.95 (m, 9H) 10.01 (s,1H3.12 (s,1H).; Mass: m/z 340 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthi o)methyl)-4-(4-chlor ophenyl)-4H-1,2,4-triazol e-3-thiol
Yield: 91%, M.P: 24%C, '"H NMR (DMSO-d;) : 3=3.95 (s, 2H), 6.90 — 7.94 (m, 8H) 10.11 (s,1HB.11 (s,1H).;
Mass: m/z 375 (M+).
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5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-4-(2-chlor ophenyl)-4H-1,2,4-triazol e-3-thiol
Yield: 76%, M.P: 238C, *H NMR (DMSO-d) : 3=3.96 (s, 2H), 6.91 — 7.93 (m, 8H) 10.10 (s,1HB.1D (s,1H).
Mass: m/z 375 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-4-(4-fluor ophenyl)-4H-1,2,4-triazol e-3-thiol
Yield: 78%, M.P: 22%C,'H NMR (DMSO-d) : 3=3.97 (s, 2H), 6.92 — 7.90 (m, 8H) 10.11 (s,1HB.09 (s,1H).
Mass: m/z 358 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-4-(4-methoxyphenyl )-4H-1,2,4-triazol e-3-thiol
Yield: 88%, M.P: 24%C, 'H NMR (DMSO-d) : 5=3.99 (s, 2H), 6.91 — 7.89 (m, 8H) 10.10 (s,1HB.,10 (s,1H).
Mass: m/z 370 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-4-(2-methoxyphenyl )-4H-1,2,4-triazol e-3-thiol
Yield: 80%, M.P: 228C, '"H NMR (DMSO-d;) : 5=3.94 (s, 2H), 6.89 — 7.89 (m, 8H) 10.06 (s,1HB.,12 (s,1H).
Mass: m/z 370 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-4-(3-methoxyphenyl )-4H-1,2,4-triazol e-3-thiol
Yield: 83%, M.P: 232C,'H NMR (DMSO-d) : 5=3.92 (s, 2H), 6.87 — 7.89 (m, 8H) 10.11 (s,1HB.,10 (s,1H).
Mass: m/z 370 (M+).

5-((3H-imidazo[4,5-b]pyridin-2-ylthio)methyl)-N-aryl-1,3,4-oxadiazol-2-amines (8a-g):

To the corresponding thiosemicarbazi@ (0.06 mole), 4 / KI (5 ml) was added under stirring. The reaction
mixture was stirred at room temperature for onerlama then was added drop wise in cold water anedtagain

till a solid product was obtained that separatedi died under vacuum at 45-50 °C. The rough prodast purified
by crystallization from ethanol.

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-phenyl-1,3,4-oxadi azol -2-amine

Yield: 85%, M.P: 238, IR: 3300 crif(N-H), 3019 cm(C-H aromatic), 1762 ci{C=0), 1569 crif(C=N). 'H
NMR (DMSO-d) : 3=4.38 (d, 2H), 7.14 — 8.35 (m, 8H), 8.72 (s, 1H),4R (brs, 1H), 12.31 (brs, 1H). Mass: m/z
324 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(4-chlorophenyl)-1,3,4-oxadiazol -2-amine
Yield: 83%, M.P: 248C,"H NMR (DMSO-d) : 3=4.37 (d, 2H), 7.13 — 8.34 (m, 7H), 8.71 (s, 1H),41 (brs, 1H),
12.30 (brs, 1H). Mass: m/z 359 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthi o)methyl )-N-(2-chlorophenyl)- 1,3,4-oxadi azol -2-amine
Yield: 86%, M.P: 22%C,"H NMR (DMSO-d) : 5=4.38 (d, 2H), 7.11 — 8.37 (m, 7H), 8.72 (s, 1H).41L (brs, 1H),
12.30 (brs, 1H). Mass: m/z 359 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(4-fl uorophenyl)-1,3,4-oxadi azol -2-amine
Yield: 81%, M.P: 248C,"H NMR (DMSO-d;) : 5=4.36 (d, 2H), 7.11 — 8.36 (m, 7H), 8.71 (s, 1H).4R (brs, 1H),
12.31 (brs, 1H). Mass: m/z 342 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(4-methoxyphenyl)-1,3,4-oxadi azol -2-amine
Yield: 86%, M.P: 239C,"H NMR (DMSO-d;) : 5=4.37 (d, 2H), 7.11 — 8.35 (m, 7H), 8.70 (s, 1H).41L (brs, 1H),
12.30 (brs, 1H). Mass: m/z 354 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(2-methoxyphenyl)-1,3,4-oxadi azol -2-amine
Yield: 85%, M.P: 23%C,'H NMR (DMSO-d;) : 3=4.36 (d, 2H), 7.10- 8.36 (m, 7H), 8.72 (s, 1H),4D0(brs, 1H),
12.31 (brs, 1H). Mass: m/z 354 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(3-methoxyphenyl)-1,3,4-oxadiazol -2-amine
Yield: 82%, M.P: 249C,"H NMR (DMSO-d;) : 5=4.36 (d, 2H), 7.11 — 8.34 (m, 7H), 8.70 (s, 1H).4R (brs, 1H),
12.30 (brs, 1H). Mass: m/z 354 (M+).

344
www.scholar sresear chlibrary.com



Dayakar G. and Jeyanthi A Der Pharma Chemica, 2013, 5 (6):341-346

5-((3H-imidazo[4,5-b]pyridin-2-ylthio)methyl)-N-ar yl-1,3,4-thiadiazol-2-amines (9a-g):

To the corresponding thiosemicarbazi@ (0.06 mole), conc.50, (5 ml) was added under stirring. At room
temperature,the reaction micture was stirred fag bour and then stirred in cold water till a sghiebduct was
obtained. Then it is separated and dried undarwacat 45-50°C. The crude product was purifiedrygtallization
from ethanol.

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-phenyl-1,3,4-thiadiazol -2-amine
Yield: 85%, M.P: 22%C, IR: 3291 crif(N-H), 3056 crit(C-H aromatic), 1660 ci{C=0), 1586 cri{(C=N). *H
NMR (DMSO-d;) : 6=4.12 (d, 2H), 6.65 — 8.13 (m, 8H), 10.25 (s, 1H2.42 (s, 1H). Mass: m/z 341 (M+H).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthi o)methyl )-N-(4-chlorophenyl)- 1,3,4-thiadiazol -2-amine
Yield: 90%, M.P: 23%C, 'H NMR (DMSO-d) : 5=4.11 (d, 2H), 6.64 — 8.12 (m, 7H), 10.26 (s, 1H2.43 (s, 1H).
Mass: m/z 375 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(2-chlorophenyl)-1,3,4-thiadiazol -2-amine
Yield: 86%, M.P: 24%C, 'H NMR (DMSO-d) : 3=4.12 (d, 2H), 6.65 — 8.12 (m, 7H), 10.27 (s, 1HP.41 (s, 1H).
Mass: m/z 375 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(4-fluorophenyl)-1,3,4-thiadiazol-2-amine
Yield: 80%, M.P: 208C, *H NMR (DMSO-d;) : =4.10 (d, 2H), 6.65 — 8.11 (m, 7H), 10.27 (s, 1H2.40 (s, 1H).
Mass: m/z 358 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(4-methoxyphenyl)-1,3,4-thiadiazol -2-amine
Yield: 86%, M.P: 21%C,*H NMR (DMSO-d) : 3=4.12 (d, 2H), 6.64 — 8.13 (m, 7H), 10.24 (s, 1HP.43 (s, 1H).
Mass: m/z 370 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(2-methoxyphenyl)-1,3,4-thiadiazol -2-amine
Yield: 86%, M.P: 22%C,*H NMR (DMSO-d) : 3=4.11 (d, 2H), 6.63 — 8.13 (m, 7H), 10.24 (s, 1HP.42 (s, 1H).
Mass: m/z 370 (M+).

5-((3H-imidazo[ 4,5-b] pyridin-2-ylthio)methyl)-N-(3-methoxyphenyl)-1,3,4-thiadiazol -2-amine
Yield: 80%, M.P: 23%C,'H NMR (DMSO-d;) : 5=4.13 (d, 2H), 6.64 — 8.14 (m, 7H), 10.25 (s, 1H.41 (s, 1H).
Mass: m/z 370 (M+).
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