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ABSTRACT

In the current research work, the synthesis of same 2-(1H-benzo[d]imidazol-2-yl)-N-(4-(N’-substitd-
phenylsulfonyl)benzohydrazide)benzamide derivgd®@Sm) is described.The novel compounds were
characterized using different spectroscopic methddse new compounds were evaluated for antibadterial
antifungal activity. Assessment of the antibactesiadantifungal activities of these novel compouadainst a
different cell cultures revealed that compotdt] Skand5m are the active ones.
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INTRODUCTION

In recent years, attention has increasingly beeangio the synthesis of benzimidazole derivatifé® synthesis of
novel benzimidazole derivatives remains a main $oofi medicinal research. Benzimidazoles are regheiea
promising class of bioactive heterocyclic compoutidg exhibit a range of biological activities. Thenzimidazole
ring is an important pharmacophore in modern drisgaVvery. Indeed, a number of important drugs used
differenttherapeutic areas contain the benzimidazioig,as proton pumpinhibitors (omeprazole andgdanazole),
antihistaminic (astemizole), antihypertensives @egartan, telmisartan),antihistaminics (astemizalsjihelmintics
(albendazole, mebendazole and flubendazole).Mangivadives of benzimidazole show antiparasitic and
antiprotozoal activities. In recent years, benzemmle derivatives have attracted particular inteceee to their
anticancer activity. Benzimidazoles showed antieamctivity against DNA topoisomerase | and colanaer cell
lines[1].benzimidazole and its derivatives haveeiged much attention due to their chemotherapeusices.
benzimidazole is a structural isosters of naturaltgurring nucleotide, due to which it interact ibasvith the
biopolymers of living system. Benzimidazole hasrbased as a lead structure and part of centraladdah some
important drugs. Benzimidazole derivatives haventbuhe appreciation in diverse therapeutic arealiding
antimicrobial[2], antioxidant[3], anthelmintic[4], anticancer[5], antihypertensive[6], anti-inflamma3{a@],
analgesic[8], antiprotozoal[9], anti-hepatitis B rug[10], antiulcer[11], antiviral[12], antifungal and
anticonvulsant[14] activity.

They are of wide interest because of their divexgibiological activity and clinical applicationghus, the aim of
the current study was to synthesize novel benzipaidaderivatives that incorporated different hetgobes, such as
different compounds with the backbone of sulphomeninkage.sulphonamide linkage in such compoutrdsigly
affects their properties. Aimed at the synthesibarizimidazolescontaining sulphonamide, we devel@eethod
for preparing 2-(1H-benzo[d]imidazol-2-yl)-N-(4-(Mubstituted-phenylsulfonyl)benzohydrazide) benzemisee
Table | for physical data).A variety of biologicattivities regarding benzimidazole core have ledaugxplore
benzimidazole chemistry by synthesizing its denixet bearing different sulphonamide system.
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MATERIALS AND METHODS

Melting points were taken in open capillary mettaodl are uncorrected. IR spectra were recorded dR-BF00
spectrophotometer (Shimadzu, Kyoto, Japan), usiR$ prob. KBr pallet’H-NMR spectra of the synthesized
compounds were recorded on a Bruker-Avance-1l (MB&x) DMSO-g; solvent. Chemical shifts are expressed in
ppm downfield from TMS as an internal standard. $1apectra were determined using direct inlet probea
GCMS-QP 2010 mass spectrometer (Shimadzu, Kyopan)aThe purity of the compounds were checkecdhby t
layer chromatography (TLC) on silica gel platesngslexane: Ethyl acetate as eluent and spots werdageed in
UV. Physical constants of the synthesized compo&aesmare shown in Table 1.

2.1Experimental

2.1.1Procedure for synthesis of 11H-benzo[4,5]inad§2,1-a]isoindol-11-one (2)5-17]:An equimolar amount of
pthalic anhydride and o-phenylenediamifjefere taken in RBF. Fusion reaction was carriedabut40-150 °C to
obtained 0-Benzoylene 2-1-benzimidazole. Reacti@ssywas poured in chilled water and solid obtaned
collected and dried in vacuo. Yield 79%

2.1.2 Procedure for synthesis of ethyl 4-(2-(1H-zefd]imidazol-2-yl)benzamido)benzoate [3p-17]:A mixture

of o-benzoylene 2-1-benzimidazdlg(1l mmol) and benzocaine (1 mmol) were refluxed4e hours in DMF at
150 °C. Completion of reaction was monitored by TO®e reaction was poured in chilled water anddsalas
filtered filter out the precipitate of crude prodamd dried in vacuo. Crystalline from DMSO to abé&l analytical
grade pure 2-0-(4'-carbethoxyphenyl amino carbphgnyl) benzimidazole. Yield 85 %

2.1.3 Procedure for synthesis of 2-(1H-benzo[d]immbl-2-yl)-N-(4-(hydrazinecarbonyl)phenyl)benzamidé)
[15-17]:In ethanolic solution of 2-0-(4'-carbethoxypherayhino carbonyl phenyl)-benzimidazadd@((1 mmol),
hydrazine hydrate (10 mmol) was added and reflugrmight. Cool down the reaction and filter the [péate
product. Wash the product with chilled ethanol ¢diect the analytical pure grade 2-(1H-Benzimidazoll)-N-(4-
hydrazinocarbonyl-phenyl) benzamide.Yield 80 %

2.1.4General preparation of 2-(1H-benzo[d]imidazlyl)-N-(4-(N’-
substitutedphenylsulfonyl)benzohydrazide)benzamidierivatives(5a-5mA mixture of o-Benzimidazol-2-'yl-
benzamido-p-benzoyl hydrazine (0.01M) and varioeszene sulphonyl chloride (0.01M) was refluxed ny d
pyridine for 4-5 hours. The solvent was distillefi and product was isolated and recrystallized frBfISO.
Physical constantsof the synthesized compoundshanen in Table 1.

Synthetic route for 5a-5m

N H i
NH, i @[ \ i N/ o
— U —— (OX
NH, 07N
(0]

1 2 3
i
N v _NH
¢ N3 / N
N 0" 'N ’ N O0” N
H H
(5a-5m)

(i) Pthalic anhydride, reflux, 140-150 °C,5h; (Benzocaine, DMF, 150 °C, 4-5h; (iii) NNH,, ethanol, reflux,
overnight; (iv) Substituted Benzenesulphonyl clderidry pyridine, 4-5h.
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Table 1: Physical Constant of 2-(1H-benzo[d]imidaZe2-yl)-N-(4-(N'-substituted-phenylsulfonyl)benzohydrazide) benzamide
derivatives (5a-5m).

Entry R Molecular Formula | M.P. °C | Yield %
5a H G7H21Ns0,S 208 63
5b 4—Meth0xy CoeH2aNs0sS 189 67
5c 3-Methoxy GgH23Ns0sS 135 59
5d 2-Nitro,4-trifluoromethyl CoeH1cF3NsO6S 217 62
5e 3,4-Dimethoxy €H2:NsO6S 247 69
5f 4-Cyno GeH2oN6O4S 193 73
5¢g 4-Fluoro G7H2cFNsO,S 215 58
5h 4-Chloro G7H2CINsOsS 174 67
5i 4-Trifluoromethyl GeHacFsNsOsS 169 61
5j 4-Bromo G:H2BrNsO,S 194 63
5k 4-Trifluoromethoxy GeHocF3NsOsS 105 67
51 3,4-DiCh|OI’O Q7H150|2N504S 212 59
5m 4-Fluoro, 3-trifluoromethyl &H1cFINsO,S 249 65

2.2 Analytical data

2.2.1  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-(phenyléonyl)hydrazinecarbonyl)phenyl) benzamide (58
(Vmax €Y, KBr): 3430 (NH-N str. (asym.)), 3320 (N-H str3030 (C-H str.), 1640 (C=0 str.), 1590 (C-N stt330
(S=0 str. (sym.)), 1190 (S=0 str. (asym.)), 720 {NHtr. (sym.))."H NMR (400 Hz, DMSO-g) 5 ppm: 9.15(s,
1H), 8.06(s, 1H), 7.22-7.86(m, 17H), 5.11(s, 1H)18s, 1H); El m/z: 511; Anal. Calcd.for GH,:NsO,S; C
(62.10%), H (4.28%), N (12.93%), S (6.27%). FouBd63.39%), H (4.14%), N (13.69%), S (6.27%).

2.2.2  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((4-meatkyphenyl)sulfonyl)hydrazinecarbonyl)phenyl)benzashei
(5b):IR (Vmax cM*, KBr): 3430 (NH-N str. (asym.)), 3320 (N-H str3030 (C-H str.), 2985 (C-H str. (asym.)), 2870
(C-H str. (sym.)), 1640 (C=0 str.), 1590 (C-N stL.330 (S=0 str. (sym.)), 1190 (S=0 str. (asynr2)) (NH-N str.
(sym.)).'H NMR (400 Hz, DMSO-g) & ppm: 9.15(s, 1H), 8.09(s, 1H), 7.22-7.97(m, 16424(s, 1H), 3.67(s, 3H),
1.89(s, 1H); El m/z: 541; Anal. Calcd.forgH,3Ns0sS;C (62.10%), H (4.28%), N (12.93%), S (5.92%). ihuC
(62.23%), H (4.02%), N (12.65%), S (5.12%).

2.2.3  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((3-meatkyphenyl)sulfonyl)hydrazinecarbonyl)phenyl)benzaei
(50):IR (Vnax cMi*, KBr): 3430 (NH-N str. (asym.)), 3320 (N-H str3030 (C-H str.), 1640 (C=0 str.), 1590 (C-N
str.), 1330 (S=0 str. (sym.)), 1190 (S=0 str. (agyn@20 (NH-N str. (sym.))*H NMR (400 Hz, DMSO-g) & ppm:
9.21(s, 1H), 8.04(s, 1H), 7.28-7.89(m, 16H), 5.161#1), 3.78(s, 3H), 2.23(s, 1H); Elm/z: 541; Anal.
Calcd.forGgH,3aNs0sS; C (61.35%), H (4.20%), N (13.25%), S (6.07%)ukar C (61.23%), H (4.19%), N
(13.26%), S (6.12%).

2.2.4  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((2-ndr4-
(trifluoromethyl)phenyl)sulfonyl)hydrazinecarbonyphenyl)benzamide (5d)tR (vmax cmi?, KBr): 3430 (NH-N
str. (asym.)), 3320 (N-H str.), 3150(0O-H str.), 84&-H str.), 2985 (C-H str. (asym.)), 2870 (C-H éym.)), 1640
(C=0 str.), 1590 (C-N str.), 1330 (S=O str. (syml)90 (S=O str. (asym.)), 720 (NH-N str. (synTH).NMR (400
Hz, DMSO-@) & ppm: 9.09(s, 1H), 8.78(s, 1H), 8.16(s, 1H), 7.286{m, 14H), 5.11(s, 1H), 2.26(s, 1H);"Eh/z:
624; Anal. Calcd.forggHgFsNgOeS; C (53.85%), H (3.07%), N (13.46%), S (5.13%)umd C (53.12%), H
(3.45%), N (13.32%), S (5.28%).

2.2.5  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((3,4-
dimethoxyphenyl)sulfonyl)hydrazinecarbonyl)phenyBbzamide (5€):IR (vmax cMi*, KBr): 3430 (NH-N str.
(asym.)), 3320 (N-H str.), 3150(0O-H str.), 3030HGstr.), 1640 (C=0 str.), 1590 (C-N str.), 1330 (Bstr. (sym.)),
1190 (S=0 str. (asym.)), 720 (NH-N str. (sym). NMR (400 Hz, DMSO-g) & ppm: 9.36(s, 1H), 8.25(s, 1H),
7.22-7.86(m, 15H), 5.28(s, 1H), 3.89(s, 3H), 3.68@), 1.89(s, 1H); EIm/z: 571; Anal. Calcd.forgH,sNs06S; C
(60.94%), H (4.41%), N (12.25%), S (5.61%). FouBd60.36%), H (4.46%), N (12.30%), S (5.59%).

2.2.6  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((4-cyaphenyl)sulfonyl)hydrazinecarbonyl)phenyl)benzamide
(59): IR (Vmax cMi*, KBr): 3430 (NH-N str. (asym.)), 3320 (N-H str3150(0-H str.), 3030 (C-H str.), 2985 (C-H
str. (asym.)), 2870 (C-H str. (sym.)), 1640 (C=@)st1590 (C-N str.), 1330 (S=0O str. (sym.)), 11&>O str.
(asym.)), 720 (NH-N str. (sym.)}H NMR (400 Hz, DMSO-g) 3 ppm: 9.32(s, 1H), 8.05(s, 1H), 7.22-7.97(m, 16H),
5.88(s, 1H), 2.73(s, 1H); Elm/z: 536; Anal. Calcd.forgH,NsO,S; C (62.68%), H (3.76%), N (15.66%), S
(5.98%). Found: C (62.59%), H (3.71%), N (15.49%)5.87%).

2.2.7  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((4-fluophenyl)sulfonyl)hydrazinecarbonyl)phenyl)benzaneid
(59): IR (Vimax cMi*, KBr): 3430 (NH-N str. (asym.)), 3320 (N-H str3150(0-H str.), 3030 (C-H str.), 1640 (C=0
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str.), 1590 (C-N str.), 1330 (S=0 str. (sym.)), @1$=0 str. (asym.)), 720 (NH-N str. (sym> NMR (400 Hz,
DMSO-d;) § ppm: 9.27(s, 1H), 8.31(s, 1H), 7.22-7.86(m, 16881(s, 1H), 2.45(s, 1H); EIm/z: 529; Anal.
Calcd.forG;H,oFNsO,S I; C (61.24%), H (3.81%), N (13.23%), S (6.06%pund: C (61.31%), H (3.78%), N
(13.14%), S (6.16%).

2.2.8  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((4-chiaphenyl)sulfonyl)hydrazinecarbonyl)phenyl)benzaneid
(5h): IR (Vnax cmi*, KBr): 3540(Ar-OH str.), 3430 (NH-N str. (asym.3320 (N-H str.), 3150(0-H str.), 3030 (C-H
str.), 1640 (C=0 str.), 1590 (C-N str.), 1330 (Sst© (sym.)), 1190 (S=O str. (asym.)), 720 (NH-N gym.)).*H
NMR (400 Hz, DMSO-g¢) § ppm: 9.74(s, 1H), 8.58(s, 1H), 7.22-7.86(m, 16H§6(s, 1H), 2.28(s, 1H); Em/z:
545; Anal. Calcd.forggH,CINsO,S; C (59.39%), H (3.69%), N (12.83%), S (5.87%)ukdr C (59.41%), H
(3.56%), N (12.88%), S (5.67%).

2.2.9  2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((4-
(trifluoromethyl)phenyl)sulfonyl)hydrazinecarbonyphenyl)benzamide (5itR (vmax cmi’, KBr): 3430 (NH-N str.
(asym.)), 3320 (N-H str.), 3150(O-H str.), 3030HGtr.), 1640 (C=0 str.), 1590 (C-N str.), 1450({3¢nd.), 1330
(S=0 str. (sym.)), 1190 (S=0 str. (asym.)), 720 {NHtr. (sym.))."H NMR (400 Hz, DMSO-g) 5 ppm: 10.9(s,
1H), 9.74(s, 1H), 8.65(s, 1H), 7.22-7.86(m, 16H)84%s, 1H), 2.55(s, 3H), 2.48(s, 1H); "Ein/z: 579; Anal.
Calcd.forGgH,oFNs0,S; C (58.03%), H (3.48%), N (12.08%), S (5.53%)udr C (57.79%), H (3.39%), N
(11.89%), S (5.61%).

2.2.10 2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((4-brmphenyl)sulfonyl)hydrazinecarbonyl)phenyl)benzaraid
(5)):IR (Vmax cM*, KBr): 3430 (NH-N str. (asym.)), 3320 (N-H str3150(0-H str.), 3030 (C-H str.), 1640 (C=0
str.), 1590 (C-N str.), 1450(-GHbend.), 1330 (S=0 str. (sym.)), 1190 (S=0 stryr@@p, 720 (NH-N str. (sym.)).
'H NMR (400 Hz, DMSO-g) 3 ppm: 9.84(s, 1H), 8.11(s, 1H), 7.22-7.86(m, 164)8(s, 1H), 2.35(s, 1H); Em/z:
589; Anal. Calcd.forggH,0BrNsO,S; C (54.92%), H (3.41%), N (11.86%), S (5.43%)umdr C (54.97%), H
(3.36%), N (11.90%), S (5.36%).

2.2.11 2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((3-
(trifluoromethoxy)phenyl)sulfonyl)hydrazinecarbonyphenyl)benzamide (SK)R (Vmax cmit, KBr): 3430 (NH-N
str. (asym.)), 3320 (N-H str.), 3150(O-H str.), BQ&-H str.), 1640 (C=0 str.), 1590 (C-N str.), 04&H; bend.),
1330 (S=0 str. (sym.)), 1190 (S=0O str. (asym.))) {®H-N str. (sym.)).'H NMR (400 Hz, DMSO-g) 5 ppm:
9.15(s, 1H), 8.71(s, 1H), 7.22-7.86(m, 16H), 5.211#1), 2.48(s, 3H), 2.07(s, 1H); Elm/z: 595; Anal.
Calcd.forGgH,oFsNs0sS; C (56.47%), H (3.38%), N (11.76%), S (5.38%)uldr C (56.39%), H (3.41%), N
(11.68%), S (5.42%).

2.2.12 2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((3,4-
dichlorophenyl)sulfonyl)hydrazinecarbonyl)phenyl)beamide (51): IR (vmax cm*, KBr): 3430 (NH-N str.
(asym.)), 3320 (N-H str.), 3030 (C-H str.), 1646=(@str.), 1590 (C-N str.), 1330 (S=0 str. (sym190 (S=0 str.
(asym.)), 720 (NH-N str. (sym.)JH NMR (400 Hz, DMSO-g) 6 ppm: 9.26(s, 1H), 8.17(s, 1H), 8.0(s, 1H), 7.33-
7.98(m, 14H), 5.12(s, 1H), 2.63(s, 1H);"Bh/z: 579; Anal. Calcd.forgH,¢Cl,Ns0,S; C (55.87%), H (3.30%), N
(12.07%), S (5.52%). Found: C (55.78%), H (3.2386]12.02%), S (5.47%).

2.2.13 2-(1H-benzo[d]imidazol-2-yl)-N-(4-(2-((3-ftwo-4-
(trifluoromethyl)phenyl)sulfonyl)hydrazinecarbonyphenyl)benzamide (SmIR (Vmax cmi*, KBr): 3430 (NH-N
str. (asym.)), 3320 (N-H str.), 3030 (C-H str.)406C=0 str.), 1590 (C-N str.), 1450(-¢Hend.), 1330 (S=0O str.
(sym.)), 1190 (S=O str. (asym.)), 720 (NH-N styn(s)). '"H NMR (400 Hz, DMSO-g¢) & ppm: 9.34(s, 1H), 8.19(s,
1H), 7.22-7.86(m, 15H), 5.25(s, 1H), 2.81(s, 1H)! B/z: 597; Anal. Calcd.forfgHigFsNsO,S; C (56.28%), H
(3.20%), N (11.72%), S (5.37%). Found: C (56.32Pb}3.17%), N (11.65%), S (5.41%).

RESULTS AND DISCUSSION

Antimicrobial evaluation

The purified products were screened for its antiobi@l activity. The nutrient agar borth was pregghby the usual
method and was inoculated aseptically with 0.5 mP4hold subculture oBacillus megaterium, Stsphylococus
citrus, Escherichia coliand Salmonella typhosa separate conical flask at 40°60and mixed well by gentle
shaking. About 25 ml of content of the flask weruped and evenly spread in petridish (13 cm in étam and
allowed to set for two hrs. The cups (10 mm in diam) were formed by the help of borer in agar medand
filled with 0.05 ml (0.5 mg/ml) solution of sample DMF.
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The plates were incubated at 37°C for 24h and tmgral was also maintained with 0.05 ml of DMF imsar
manner. The zone of inhibition of the bacterialvgito was measured in mAspergilliusnigerwas employed for
testing antifungal activity using cup-plate meth@tie culture was maintained in Sabouraud's agatss|&terilised
Sabouraud's agar medium was inoculated with 7210 &ldnl suspension of fungal spores in a sepaladk.fAbout
25 ml of the inoculated medium was evenly spreanfed sterilised petridish and allowed to set far e cups (10
mm in diameter) were punched in petridish and Idagih 0.5 ml of (0.5 mg/mL) solution of sampleMF. The
plates were inoculated at 30°C for 48h. After thenpletion of inoculation period the zone of inhitit of growth
in form of diameter was measured in mm. along #s¢ $olution in each petridish one cup was filléth\wolvent
which acts as control. The zone of inhibition wasarded infable 2.

Table 2: Anti-microbial activity 2-(1H-benzo[d]imid azol-2-yl)-N-(4-(N’-substituted-phenylsulfonyl)benbphydrazide) benzamide
derivatives (5a-5m).

Antibacterial Activity Antifungal Activity
Entry (Zone of inhibition in m.m.) (Zone of inhibition
Gram +ve Bacteria Gram —ve Bacteria in m.m.)
B. Megaterium | S. Citrus | E. Coli | S. Typhosa A. Niger

5a 12 14 12 12 16

5a 13 11 10 10 10

5b 11 12 11 14 14

5c 16 13 15 13 13

5d 15 10 14 11 12

5e 10 10 12 10 13

5f 11 13 15 12 16

5g 10 11 12 14 10

5h 10 16 10 13 10

5i 14 12 11 12 11

5j 13 16 13 13 10

5k 12 12 16 14 14

5l 16 14 13 10 13

5m 24 - 23 24 -
Chloramphenicol 26 - - 23 -

Norfloxacin 23 24 21 - -

Griseofulvin - - - - 24

CONCLUSION

In this present work, we have described the symhet a series of 2-(1H-benzo[d]imidazol-2-yl)-N-(M'-
substituted-phenylsulfonyl)benzohydrazide) benzanddrivatives. The synthesized compounds were ctesized
by *H NMR, Mass and IR spectroscopy and the obtainsdlteare showing good agreement with the syntadsiz
structures.Synthesized compounds screened forliteagical study. Indeed, compound 5d, 5k & 5mve good
active and rest are moderately active as compastatwlard dugs.
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