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ABSTRACT

A novel series of 2-Benzyl substituted benzimidaagktohydrazone derivatives was synthesized btistapl
reaction sequences. The synthesized compounds chearacterized using IR'H NMR, mass and elemental
analysis. Antibacterial activities of the compoundere evaluated against selective gram positive gram
negative bacteria. Compouidvas found to be most active among the series.
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INTRODUCTION

Bacterial infection became a serious threat to huidiges in recent times due to their resistanceexsting
antibiotics. Thus, exploration of new types of hatiterial agents becomes very essential. Benzimigalerivatives
are extremely useful for the development of molesubf pharmaceutical interest due to their pharfogoal
activity including antimicrobial [1-3], antioxidaif,5], anticancer [6,7] and antidiabetic [8]. More ovedtgzones
are associated with antibacterial activity [9-1TJhus, a novel series of 2-benzyl benzimidazolerdwohes were
synthesized and evaluated against different battriain.

MATERIALS AND METHODS

Synthesis and characterization

The chemicals used were laboratory grade and pedctiom Merck and Finar. IR spectra were obtainadao
Bruker alpha-T FT-IR spectrometer (KBr Pellef$).NMR spectra were recorded on a Bruker avancé0ll MHz
spectrometer using TMS as internal standard in DMigOr'he mass spectra were recorded on Varian Inc 410
prostar Binary LCwith 500 MS IT PDA Detectors. The elemental analysas carried out by using Elementar
Vario EL IlIl element analyseMelting points were determined by open tube capjlimethod and are uncorrected.
Progress of the reaction and purity of the prodwas checked by thin layer chromatography (TLC)e Bpots
were located under iodine vapours.

General procedure for synthesis of 2-(2-benzyl-1Hdnzo[d]imidazol-1-yl) acetohydraz- one¢4-8)
Benzimidazole acid hydrazid®e (5 mmol) was dissolved in a 20 mL ethanol and fiveps of acetic acid. Later
substituted aryl methyl ketone or benzaldehydenih@ole) was added to the mixture and the contents Wweated
under reflux (6-8 h). The progress of the reactwas monitored by TLC (benzene-ethyl acetate, 4Afjer
completion of reaction, the reaction mixture wasled and the solid obtained was filtered. The fipralducts were
recrystallized from alcohol.

(E)-2-(2-benzyl-1H-benzo[d]imidazol-1-yl)-N'-(1-phdethylidene)acetohydrazidd)( Colourless solid; Yield: 62
%; Anal. Calcd. for H,N,O: C, 75.37; H, 5.80; N, 14.65. Found: C, 75.275H6; N, 14.71 %; IR (KBr, ci:
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3413 (-NH), 1702 (C=0), 1619 (C=N-NMR (500 MHz, DMSO-¢ 5 / ppm):10.98 and 10.84 (1H, 2s, CONH),
7.85-7.84 (2HM, H-2 * and H-6 * ), 7.60-7.58 (1HmM, H-4), 7.48-7.43 (4Hm, H-7, H-3 * , H-5 * and H-
4 '), 7.32-7.16 (7THmM, H-5, H-6, H-2 , H-3 , H-4 , H-5 and H-6 ), 5.47 and 5.14 (2H,2H-11), 4.28 and
4.23'(2H, 3, H-10), 2.36 and 2.30 (3Hs2CHs): ESI-MS m/z: 383.1 [M+H].

(E)-2-(2-benzyl-1H-benzo[d]imidazol-1-yl)-N'-(1-(dethoxyphenyl)ethylidene) acetohydrazile (

Colourless solid; Yield: 70 %; Anal. Calcd. fop:H,.N,O,: C, 72.80; H, 5.86; N, 13.58 %. Found: C, 72.70; H
5.80; N, 13.66 %; IR (KBr, ci): 3412 (-NH), 1678 (C=0), 1608 (C=N}4-NMR (500 MHz, DMSO-¢ & / ppm):
10.88 and 10.75 (1H, 2s, CONH), 7.80 (2HJ = 8.5 Hz, H-2 * and H-6 " ), 7.59-7.58 (1Hm, H-4), 7.46-7.44
(AH, m, H-7), 7.32-7.16 (7Hm, H-5, H-6, H-2 , H-3 , H-4 , H-5 and H-6 ), 6.98 (2H,d, J = 8.5 Hz, H-3 °

and H-5 “ ), 5.45 and 5.12 (2H,82H-11), 4.28 and 4.23 (2Hs2H-10), 3.81 and 3.79 (3Hs2-OCH;), 2.32 and
2.27 (3H, 3, -CHy); ESI-MS m/z: 413.1 [M+H].

(E)-2-(2-benzyl-1H-benzo[d]imidazol-1-yl)-N'-(1-(Bdroxyphenyl)ethylidene) acetohydrazifle (

Colourless solid; Yield: 72 %; Anal. Calcd. fopH,,N.O,: C, 72.34; H, 5.57; N, 14.06 %. Found: C, 72.20; H
5.64; N, 14.10 %; IR (KBr, ci): 3414 prs, -NH), 1709 (C=0), 1615 (C=NJH-NMR (500 MHz, DMSO-¢ & /
ppm):12.90(1H, s, OH), 11.42 and 11.02 (1H, 2s, CONH), 7.68712H,m, H-6° ~ and H-4), 7.49-7.47 (1Hn,
H-7), 7.31-7.17 (8Hm, H-5, H-6, H-4 * , H-2 , H-3 , H-4 , H-5 and H-6 ), 6.92-6.86 (2HmM, H-3 ~ and
H-5 ) 5.38 and 5.17 (2H,2H-11), 4.29 and 4.22 (2Hs2H-10), 2.45 and 2.33 (3Hs2-CHy); ESI-MS m/z:
399.1 [M+H].

(E)-2-(2-benzyl-1H-benzo[d]imidazol-1-yl)-N'-(1-(8trophenyl)ethylidene)acetohydrazidd (

Colourless solid; Yield: 72 %; Anal. Calcd. fopH,1Ns05: C, 67.44; H, 4.95; N, 16.38 %. Found: C, 67.54; H
4.86; N, 16.15 %; IR (KBr, ci): 3411 (-NH), 1707 (C=0), 1584 (C=N}4-NMR (500 MHz, DMSO-¢ & / ppm):
11.18 and 11.04 (1H, 2s, CONH), 8.57 (1H ,s,’'H-3, 8.32 (1Hd,J= 7.5 Hz, H-4 " ), 8.27 (1H,d, J = 8 Hz, H-

6" "), 7.75-7.72 (1Hm, H-5 " ), 7.60-7.59 (1Hm, H-4), 7.48-7.47 (1Hmn, H-7), 7.32-7.17 (7Hm, H-5, H-6, H-

2 ,H-3 ,H-4 ,H-5 and H-6 ),5.52 and 5.17 (2H,s2H-11), 4.28 and 4.24 (2Hs2H-10), 2.43 and 2.38 (3H,
2s, -CHs); ESI-MS m/z: 428.1 [M+H].

(E)-2-(2-benzyl-1H-benzo[d]imidazol-1-yl)-N'-beridgineacetohydrazid8)

Colourless solid; Yield: 62 %; Anal. Calcd. fopsH,0N,O: C, 74.98; H, 5.47; N, 15.21 %. Found: C, 75.88;
5.40; N, 15.22 %; IR (KBr, ci): 3432 (-NH), 1688 (C=0), 1599 (C=N}4-NMR (500 MHz, DMSO-¢ & / ppm):
11.84 and 11.73 (2s, 1H, CONH), 8.25 and 8.06 @4;,-N=CH-) 7.76-7.74 (2Hn, H-2 * and H-6 " ), 7.60-
7.57 (1H,m, H-4), 7.47-7.44 (4Hn, H-7,H-3 * ,H-5 * and H-4 " ), 7.32-7.15 (7Hm, H-5, H-6, H-2 , H-3 ,
H-4 ,H-5 and H-6 ), 5.45 and 5.01 (2H,s2H-11), 4.27 and 4.24 (2Hs2H-10).

Microbiology

The compounds4-8 were evaluated for theiin vitro antimicrobial activity against bacterial straingz.
Staphylococcus aureuglTCC 3160, Bacillus subtiisMTCC 441, Pseudomonas aerugino9dTCC 4673 and
Escherichia coliMTCC 739. The reference cultures were procured fiostitute of Microbial Technology
(IMTECH), Chandigarh, India. Minimum inhibitory coentrations were determined using nutrient brothtviay
fold microdilution method [12,13]. The cultures wancubated for 24 h at 3& and the growth was monitored.
Ciprofloxacin was used as positive control. Theraiatobial activity of the compounds was performediuplicate.

RESULTS AND DISCUSSION

The desired compounds described in this study weepared form frono-phenylenediamine in four steps as
outlined in (Schemé&). 2-benzylbenzimidazolé was obtained by condensationosphenylenediamine with phenyl
acetic acid under Phillips condition. Nucleophesiabstitution reaction of 2-benzylbenzimidazole withyl
chloroacetate led to ethyl 2-(2-benzyl-1H-benzafujiazol-1-yl)acetat®. Hydrazinolysis of compoun®l lead to 2-
(2-benzyl-1H-benzo[d]imidazol-1-yl)acetohydrazid8 [14]. Novel 2-(2-benzyl-1H-benzo [d]imidazol-1-yI)
acetohydrazone derivativds8 were obtained by condensationd#vith substituted acetophenone or benzaldehyde
in presence of ethanol and few drops of acetic. &fiysical data of synthesized compounds are pesém Table
No.1
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Scheme 1: Synthetic route to benzimidazole acetalzgthe. Reagents and conditions: i) 4N HCI, refgnh; ii)
Ethyl chloroacetate, dry acetone, anhydroy€®, reflux, 17 h; iii) Hydrazine hydrate, EtOH, reflul0 h; iv)
Substituted acetophenone / benzaldehyde, EtOHdfimps acetic acid, reflux, 6-8 h

Table 1. Physical data of synthesized compounds 4-8

Compound R R Molecular formula  Melting point°C)
4 CH; H CoaH22N,O 184
5 CH 4 ° -OCH; CosH24N40; 186
6 CH 2’ -OH CoaH22N4O; 260
7 CH 3 -NO; Cz4H2:NsOs3 126
8 H H GosHooN4O 220

The structures of these compounds were identifiednirared (IR),'H-NMR and mass spectroscopy data. IR
spectra of compound-8 gave NH stretching between 3411-3432'ci8=0 band between 1678-1709 tmand
C=N band between 1584-1619 ¢nin *H-NMR spectra of these compounds, it has been vedehat some of the
protons have two sets of signal at different ppimisTis because of the compounds, which have aryletrazide
structure, exist aB/Z geometrical isomer due to C=N double bond (figurekzhas been reported that compounds
which have C=N double bond prefégeometrical isomer in DMS@sandZ isomers can be preferred in less polar
solvents [15]. ThéH NMR spectrum of compound-8 displayed two separate singletssafl0.88-11.84 and
10.75-11.73 for amide proton. Signal due to -N@Hobserved ai 5.38-5.52 and 5.01-5.17 ppm. Two singlets were
observed ab 4.27-4.29 and 4.22-4.24 ppm corresponding to taénytene protons of benzyl group. In compodnd

7 the methyl protons exhibited two sets of singlai 8t32-2.45 and 2.27-2.38 ppm. The ratio of Z/E ismfound

to be 1/3 and the E isomer was the main product.

R,
CH; /
/ O N——=UC
N——=C /
/ \ NH CH,
NH R,
) Ry
R Z (Anti) E (Syn)

Fig. 1.E/Z geometrical isomer of compound 4-7

In *H NMR spectrum of compound (Fig. 2), the H-2 * and H-6 * protons appeared &t7.85-7.84 ppm as a
multiplet. The benzimidazole proton H-4 is obserasda multiplet a3 7.60-7.58 ppm. One multiplet corresponding
to four aromatic protons (H-7, H-3 , H-5 ° and H-4 * ) is observed a& 7.48-7.43. Other aromatic protons are
observed as a multiplet &t7.32-7.16. The positive ion ESI mass spectrumoofimound4 exhibited an [M+H] ion
at m/z 383.1.
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Fig. 2."H NMR spectrum of compound 4

In the'H NMR spectrum of compoun8l (Fig. 3), two separate doublets are observed a0 and 6.98 ppm for

aromatic phenyl protons (H-2 and H-6 “ ) and (H-3 *

and H-5 “ ) respectively. The benzimidazole proton

(H-4 and H-5) showed two multiplets &f7.59-7.58 and 7.46-7.44 ppm. Other aromatic ptme observed as a
multiplet atd 7.32-7.16. The positive ion ESI mass spectrunoaimounds exhibited an [M+H] ion at m/z 413.1.

Fig. 3."H NMR spectrum of compound 5

The'H NMR spectrum of compour®i(Fig. 4), displayed a multiplet for aromatic proton H-6 and H-4 a6 7.63-
7.59 ppm. The benzimidazole proton H-7 is obseasd multiplet a§ 7.49-7.47 ppm. The protons H-3 and H-
5 displayed a multiplet at 6.92-6.86 ppm. Other aromatic protons are obseagea multiplet ad 7.31-7.17.
The positive ion ESI mass spectrum of compo@iedhibited an [M+H] ion at m/z 399.1.
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Fig. 4."H NMR spectrum of compound 6

The 'H NMR spectrum of compound (Fig. 5), displayed a

singlet &t 8.57 for phenyl proton H-2" . Two

separate doublets observed &.32 and 8.27 ppm are due to aromatic protons H-énd H-6 * . Proton H-5 ~

gave a triplet ab 7.74 due to coupling with H*4 and H-6 " .

Other aromatic protons are observed as a

multiplet atd 7.32-7.17 ppm. The positive ion ESI mass specimfimompound? exhibited an [M+H] ion at m/z

428.1.
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Fig. 5."H NMR spectrum of compound 7

In *H NMR spectrum of compour(Fig. 6), the imine proton (H-13) displayed two separatglsts a5 8.25 and

8.06 ppm. The H-2" and H-6 *

protons appeared &t7.76-7.

74 ppm as a multiplet. The benzimidazoteqr

H-4 is observed as a multiplet&f.60-7.57 ppm. One multiplet corresponding to fatomatic protons (H-7, H-
3 " ,H-5 " and H-4 " ) is observed ai 7.47-7.44 ppm. Other aromatic protons are obseagea multiplet ad

7.32-7.15 ppm.
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Fig. 6."H NMR spectrum of compound 8

Antimicrobial activity

The synthesized compounds8 were screened for thein vitro antimicrobial activity. The MIC values of the
synthesized compounds ranged between 500+82r8L™". The results of antimicrobial activities of beniiazole
derivatives are presented in Table 2.

Table 2. In vitro antimicrobial activity of synthesized compounds 4-8 MIC ug mt*

Gram-positive bacteria  Gram-negative bacteria

Compound

S.aureus B.subtilis E.coli P.aeruginosa
4 250 500 500 500
5 500 500 500 500
6 125 250 500 500
7 125 62.5 250 500
8 250 500 250 500
Ciprofloxacin 6.25 6.25 6.25 125
CONCLUSION

Five new hydrazones containing the 2-benzyl berdamole moiety were synthesized, characterized and
investigated for their antimicrobial activity. Ttasmtimicrobial activity data indicated weak antitea@l activity,
except for compound which presented good activity agaiBstsubtilis
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