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compounds and hence become a key part for medicinal chemists. Some
of the naturally occurring amides are Capasaicin Piperine, and Penicillin. Therefore, keeping
in view of the varied pharmacological properties of both Imidazo[4,5-b]pyridine and
benzamide moiety, a novel series of N-(substituted phenyl)-4-(1H-imidazo[4,5-b]pyridin-2-
yl)benzamide derivatives and N-(4-substituted arylidene)-4-(1H-imidazo[4,5-b]pyridin-2-
ylanilines were synthesised for the first time by appropriate synthetic routes and screened for

antimicrobial activity.
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INTRODUCTION

Benzamides are identified as important structural unit present in many compounds having
potential biological activities. The formation of amide bonds are explained by classic
reactions like Schotten Baumann, Schmidt and Ugi reactions. The comprehensive medicinal
chemistry data base revealed that the carboxamide group appears in more than 25% of known

drugs. Benzamides have been reported to possess in vitro antibacterial activity and optimal
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antimicrobial activity against Staphylococcus aureus.The fluoro derivatives of dithiobis
(benzamide) showed antifungal activity. It is evident from the literature that the benzamide
moiety is found as pharmacophore in many therapeutic agents. An interesting observation
one could make from a careful survey of the literature is absence of any report on the
Imidazo[4,5-b]pyridine derivatives having antimicrobial activity containing N-(4-
substitutedphenyl)- benzamides ring at 2nd position. It is also observed that no literature is
available on the Imidazo[4,5-b]pyridine derivatives having N-(4-substituted arylidene)aniline
moiety at 4th position.

Therefore, keeping in view of the varied pharmacological properties of both Imidazo[4,5-
b]pyridine and benzamide moiety it has been considered of prime importance to take-up such
synthesis with a view to screen the products for antimicrobial activity. We have synthesized a
novel series of Synthesis of N-(substituted phenyl)-4-(1H-imidazo[4,5-b]pyridin-2-
yl)benzamide derivatives and N-(4-substituted arylidene)-4-(1H-imidazo[4,5-b]pyridin-2-
ylanilines for the first time by appropriate synthetic routes and screened for

antimicrobial activity.

MATERIALS AND METHODS

All melting points were taken in open capillaries on a Veego VMP-1 apparatus and are
uncorrected. IR spectra were recorded as KBr pellets on a Perkin-Elmer FT IR 240-c
spectrometer. The 1H NMR spectra were recorded on Varian-Gemini 200 MHz spectrometer
in DMSO-d6 using TMS as an internal standard and mass spectra were recorded on
Schimadzu QP 5050A spectrometer.

EXPERIMENTAL SECTION

A. Synthesis of N-(substituted phenyl)-4-(1H-imidazo[4,5-b]pyridin-2- yl) benzamides (1V)

i) Synthesis of 2-(4-chlorophenylcarbamoyl) benzoic acid (l11).

A solution of 4-chloro aniline (6.36 g, 50 mmol) in ethyl acetate (80 ml) was gradually added
under vigorous stirring to a suspension of phthalic acid anhydride (7.41 g, 50 mmol) in ethyl
acetate (100 ml). Stirring was continued for 3—4 h. The reaction was monitored by TLC. The
formed product was filtered, washed with ethyl acetate (25 ml), air-dried, and recrystallized

from dioxane.

Other compounds (Il a-h) in this series were prepared similarly and their characterization

data were recorded in Table 1.
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ii) Synthesis of N-(4-chlorophenyl)-2-(1H-imidazo[4,5-b]pyridin-2-yl) benzamide (IV).

2,3-Diaminopyridine (0.001 mmole), 2-(4-chlorophenylcarbamoyl)benzoic acid (111, 0.001m
mol)and PPA (10 ml) are heated at 120-1300C for 4 hours. It was then cooled, concentrated
and poured into crushed ice and filtered. The solid thus obtained was purified by

recrystallization from ethanol.

Other compounds (IV a-h) in this series were prepared similarly and their characterization

data were recorded in Table 2.

B. Synthesis of N-(4-substituted arylidene)-4-(1H-imidazo[4,5-b]pyridin-2-yl)anilines (\V111)
i) Synthesis of 4-(1H-imidazo[4,5-b]pyridin-2-yl)aniline (V1)

An equimolar amounts of pyridine-2,3-diamine(V,1mmol),4-aminobenzoic acid (1mmol)
were heated in PPA at 1200C for 4hrs.. The Completion of the response advance was
checked by utilizing TLC (10%, ethyl acetate: n-hexane). The reaction mixture was poured
into crushed ice and filtered. The product was recrystallized from ethyl alcohol to give the

pure product.

i1) Synthesis of N-(4-substituted arylidene)-4-(1H-imidazo[4,5-b]pyridin-2-yl)anilines (V1II)

4-(1H-imidazo[4,5-b]pyridin-2-yl)aniline  (VII, 0.01mol) was condensed with 4-
chlorobenzaldehyde (0.015mol) by refluxing in 20ml of absolute alcohol containing few
drops of acetic acid for 8hrs. The product thus separated was filtered, dried and purified by

recrystallization from alcohol.

Other compounds (VI a-h) in this series were prepared similarly and their characterization

data were recorded in Table 3.
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SPECTRAL DATA

IR Spectrum data of compound I11d

The IR Spectrum (KBr) of the compound exhibited characteristic absorption bands (cm-1) at:
3364 (N-H), 3152 (O-H), 1683 (C=0), 1665 (C=0), 1615 (C=C, Ar), 1195(C-N), 765(C-Cl).

1 H NMR Spectrum data of compound I11d

1H NMR Spectrum (DMSO-d6) has been found to exhibit characteristic proton signals ([,
ppm) at: 13.3 (s, 1H, OH), 10.3(s, 1H, NH), 8.3 (d, 1H, Ar-H), 7.8 (t, 2H,Ar-H),7.5 (d, 1H,
ArH), 7.3 (d, 2H, ArH), 7.0(d,2H, ArH).

www.wipps.com | Vol 10, Issue 6,2021. | 1SO 9001:2015 Certified Journal | 1493




Jeyanthi et al. World Journal of Pharmacy and Pharmaceutical Sciences

IR Spectrum data of compound IVd
The IR Spectrum (KBr) of the compound exhibited characteristic absorption bands (cm-1) at:
3350 (N-H), 3146 (NH), 1672 (C=0), 1528 (C=C, Ar), 1342(C-N), 669(C-Cl).

1 H NMR Spectrum data of compound IVd

1H NMR Spectrum (DMSO-d6) has been found to exhibit characteristic proton signals ([,
ppm) at: 13.6 (s, 1H, NH (pyridine ring)), 10.1 (s, 1H, NH (amido group)), 8.4 (d, 1H,Ar-
H),8.2 (d, 2H, ArH), 7.9 (d, 2H, ArH), 7.7 (d, 1H, ArH), 7.4(d, 2H, ArH), 7.2 (t, 1H, ArH),
6.9(d, 2H, ArH).

Mass Spectrum data of compound 1Vvd
ESI-MS: m/z 349 [M+H]+.

IR Spectrum data of compound V11
The IR Spectrum (KBr) of the compound exhibited characteristic absorption bands (cm-1) at.
3400, 3485 (NH2), 3214 (N-H), 3012 (C-H, Aromatic), 1644 (C=N), 1462 (C=C, Ar).

1 H NMR Spectrum data of compound VII

1H NMR Spectrum (DMSO-d6) has been found to exhibit characteristic proton signals ([,
ppm) at: 13.6 (s, 1H, NH), 8.6 (d, 1H, Ar-H, Pyiridine ring), 8.0(d, 2H, ArH), 7.5 (d, 1H,ArH,
Pyridine ring), 7.2 (t, 1H,Ar-H, Pyridine ring),6.9 (d,2H, ArH), 5.4 (s, 2H, NH2).

IR Spectrum data of compound VIlIg:The IR Spectrum (KBr) of the compound exhibited
characteristic absorption bands (cm-1) at: 3412 (N-H), 3016 (C-H, Aromatic), 1654 (C=N),
1424 (C=C, Ar),.

1 H NMR Spectrum data of compound Vlllg

1H NMR Spectrum (DMSO-d6) has been found to exhibit characteristic proton signals ([,
ppm) at: 13.4 (s, 1H, NH), 8.7 (s, 1H, CH), 8.2 (d, 1H, Ar-H, Pyiridine ring), 7.8 (m,
5H,ArH), 7.2 (t, 2H,Ar-H, Pyridine ring), 6.7 (d,2H, ArH), 6.4 (d, 1H, ArH).

Mass Spectrum data of compound V1llg
ESI-MS: m/z 333 [M+H]+
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Table 1: Physical data of 2-(substituted phenylcarbamoyl) benzoic acid (111)

0
— \UR
N 0
"N\ /
OH
0
. . Elemental Analysis
S.No | Compound R Chemical M.P(0C) Yield Found (Calc %)
Formula (%)
C H N
69.77 | 462 | 5.84
1 Il a H C14H11NO3 | 242-244 66 (69.79) | (4.60) | (5.81)
61.00 | 3.68 | 5.04
2 b -4 Cl | C14H10NCIO3 | 254-256 | 65 (60.99) | (3.66) | (5.08)
58.77 | 350 | 9.83
3 Il c -4 NO2 | C14H10N205 | 260-262 66 (58.74) | (352) | (9.79)
2,4,6- 3514 | 165 | 2.95
4 Ind Hibromo C14H8BraNO3 | 302-304 | 58 (35.18) | (1.69) | (2.93)
2,3,6- 4473 | 2.10 | 14.88
> e | rinitro | CAHBNAOY | 3093111 €5 | 4 60) | (2.14) | (14.89)
2,4- 5420 | 295 | 4.55
6 I f dichloro C14H9CI2NO3 | 280-282 | 58 (54.22) | (2.93) | (4.52)
2,4,6 48.85 | 240 | 4.08
7 g trichloro C14H8CI3NO3 | 320-322 | 58 (48.80) | (2.34) | (4.06)
60.95 | 3.62 | 5.06
8 Ih -2-Cl | C14H1ONCIO3 | 288-290 | 65 (60.99) | (3.66) | (5.08)

Table 2: Physical data of N-(substituted phenyl)-4-(1H-imidazo[4,5-b]pyridin-2-
yl)benzamide(lV).
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Chemical Yield Elemental Analysis
S.No | Compound R M.P(0C) Found (Calc %)
Formula (%)
C H N
7258 | 4.48 | 17.80
IV a H C19H14N4O | 230-232 | 58 (72.60) | (4.49) | (17.82)
65.45 | 3.78 | 16.02
IV b 4-Cl C19H13CINO | 260-262 | 54 (65.43) | (3.76) | (16.06)
63.55 | 3.64 | 19.45
IVc 4-NO2 | C19H13N503 | 280-282 | 55 (6351) | (3.65) | (19.49)
2,4,6- i 41.40 | 2.02 | 10.11
IV d tribromo C19H11Br3N40 | 321-323 | 52 (41.41) | (2.01) | (10.17)
2,4,6- 50.74 | 2.44 | 21.85
IV e trinitro | CLOHI1IN7O7 | 290-292 | 54 (5079) | (2.47) | (21.82)
2,4- 59.58 | 3.10 | 14.66
IV f dichloro C19H12CI2N40 | 312-314 | 58 (59.55) | (3.16) | (14.62)
2,4,6- 54.63 | 2.64 | 13.44
Vg trichloro C19H11CI3N4O | 302-304 | 54 (54.64) | (2.65) | (13.41)
65.47 | 3.74 | 16.04
IV h 2-Cl C19H13CIN4O | 270-272 | 54 (65.43) | (3.76) | (16.06)

Table 3: Physical data of N-(4-substitutedbenzylidene)-4-(1H-imidazo[4,5- b] pyridin-2-
yl) anilines (VIII).

H
\ N /R
| / N——CH
P~ \_/
N
. . Elemental Analysis
S.No | Compound R Chemical M.P(0C) Yield Found (Calc %)
Formula (%)
C H N
76.44 | 475 | 18.77
1 VIl a H C19H14N4 215-217 75 (76.49) | (4.73) | (18.78)
72.64 | 451 | 17.44
2 VIl b -2-OH C19H14N40 | 256-258 | 70 (72.60) | (4.49) | (17.82)
70.40 | 5.01 | 15.68
3 Vil c 2,3-(OCH3) | C21H18N402 | 287-289 | 71 (70.38) | (5.06) | (15.63)
73.11 | 4.88 | 17.02
4 Vil d 4 -OCH3 C20H16N40 | 228-230 | 75 (73.15) | (4.91) | (17.06)
72.65 | 443 | 17.84
5 Vil e 4-OH C19H14N40 | 236-238 | 66 (72.60) | (4.49) | (17.82)
73.89 | 5.65 | 20.54
6 VI f 4-N(CH3)2 C21H19N5 | 245-247 | 61 (73.88) | (5.61) | (2051)
68.52 | 3.96 | 16.88
7 Vil g 4 -Cl C19H13CIN4 | 260-262 | 60 (68.57) | (3.94) | (16.84)
5261 | 2.57 | 22.66
8 VIl h 2,4,6-(NO2)3 | C19H11IN706 | 280-282 | 60 (52.66) | (2.56) | (22.63)
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RESULTS AND DISCUSSION

A series of various anilines(l) were treated with phthalic anhydride(ll) in ethyl acetate under
vigorous stirring to get 2-(4-substituted phenylcarbamoyl)benzoic acids(lll) upon
recrystallization from dioxane. These 2-(4-substituted phenylcarbamoyl)benzoic acids(l11) on
heating with 2,3-diamino pyridine in PPA afforded the targeted compounds N-(substituted
phenyl)-4-(1H-imidazo[4,5-b]pyridin-2-yl)benzamide(IV). Scheme-1 (Table-1 and Table-2)
Sixteen new compounds have been synthesised in Scheme-I

4-(1H-imidazo[4,5-b]pyridin-2-yl)anilines (V1I) were obtained by treatment of 2,3-diamino-
pyridine (V) with 4-aminobenzoic acid in PPA under reflux condition. Finally the compound
4-(1H-imidazo[4,5-b]pyridin-2-yl)anilines (V1) on reaction with various aromatic aldehydes
in absolute alcohol afforded the targetted compounds N-(4-substituted arylidene)-4-(1H-
imidazo[4,5-b]pyridin- 2-yDanilines (V111) Scheme-II (Table-3)

Eight new compounds has been synthesised in Scheme-II
The structures of all the above compounds have been established on the basis of analytical

and spectral data.
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