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ABSTRACT

A series of substituted benzimidazole compounds were synthesized by
phase transfer catalyst (PTC) method using quaternary ammonium salt.
Reaction has been carried out by conventional method ininert gas. Synthe-
sized compoundswere confirmed by IR, NMR, mass spectral and elemental
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analysis. The synthesized compounds were screened for their antibacterial
and antifungal activity using paper disc diffusion method against some
microorganism such as Escherichia coli, Bacillus pumilis, Saphylococ-
cus aureus, Shigella sonnei, Proteus vulgaris, Pseudomonas aeruginosa,
Aspergillus niger, Candida albicans. Almost all compounds shows potent
antibacterial and antifungal activity. © 2009 Trade ScienceInc. - INDIA

INTRODUCTION

Synthesisof benzimidazole compoundisemerged
asessential need for devel opment of new pharmaceuti-
cal entity. It may provide scaffolds on which
pharmacophores can be arranged to yield potent and
selective drugi¥. Every type of biological action de-
tected, irrespective of the compoundsinvolvedinits
induction, presentsapotential lead. The compounds
responsiblefor theaction haveto beidentified®4. The
range of the biological actionsof potentia interestis
wide. Detection of biological action and identification
of thechemica compoundsinvolved to constitutethe
main and nearly unlimited source of leadsfor drug de-
sign>8. Theliterature survey showsthat in past recent
yearslargenumber of compoundswith different struc-
tures has been reportedwhich exhibited antimicrobid

activity"®, However, their clinical usefulnessisdtill re-
stricted because of their Side effects. Theuse of antimi-
crobial islimited mainly dueto devel opment of resis-
tance power. Theaim of our paper isto synthesizeben-
zimidazolederivativesand evauation of ther antimicro-
bid activity which canbeusedfor antimicrobia therapy.

MATERIALSAND METHODS

Synthesisof benzimidazolederivative®*?

All chemicals used in the synthesiswere of syn-
thetic grade.

STEP I: Synthesis Thiocarbanilide (Diphenyl
Thiourea)

C,HsOH
2CgHsNH,+ CS, ———» S=C (NH.CgH5), + H,S
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Substituted Benzimidazole Derivatives

In around bottom flask provided with efficient
double surface condenser, 0.043 molesof aniline, 0.066
mol of carbon disulphide and 6.35 ml of ethanol were
placed. The apparatuswas set up in the fuming cup-
board and heated on an el ectrically heated water bath
for 8 hr or till content solidifies. Condenser was ar-
ranged for downward ditillation, to removetheexcess
of carbon disulphideand a cohol. Residueintheflask
was shaken with excess of dil. HCI (1:10) to remove
any aniline present, It wasfiltered then washed with
water and dried. Thecrudedrugwasrecrystalized with
rectified spirit.

STEPII: Synthesisof benzimidazolederivatives

Synthesiswas carried out by phasetransfer cataly-
ssmethod by using quaternary ammoniumsalt. Six mil-
liliter solution of potassium hydroxide (50% in water)
and 0.25 mg of tetrabutyl ammonium bromide (Q*X")
were added in necked round bottom flask filled with
inert gasand fitted with septum. The solution wasthen
continuously stirred for 30 min with magnetic stirrer.
First step product was added drop wisein above sol -
vent and stirred for 4 hr. It wasthen filtered and recrys-
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tallized with solvent and dried.
Synthesi zed benzimidazolederivativeswithther re-
pectiveyieldsaregiveninTABLE 1.

TABLE 1: Synthesized benzimidazolederivatives.

Comp. Code Substituent-R  M.P. (°C) Yield (gm)
DP-1 H 258-260 2.3
DP-2 p-CHs 257-259 18
DP-3 m-CHj3 281-283 15
DP-4 m-NO, 296-297 25
DP-5 0-NO, 284-286 21
DP-6 p-OCHg; 274-276 12
DP-7 0-Br 282-284 18
DP-8 p-Cl 285-287 2.3
DP-9 m-Cl 285-287 11

DP-10 COOH 291-293 14

Wher e DP-Benzimidazole Derivativeswith substituent R

STEPIII: SructureConfirmation

Synthesized compounds were confirmed by IR,
NMR, massspectraand e ementa analyss.

STEP-1V: Antimicrobial screening

The standard pathogenic microorganismwaspro-
cured from School of Life Sciences, Devi Ahilya
Vishwavidydaya, Indore, Indiaand usedinthestudy is
givenin TABLE 2. 0.1ml of brothwasinoculatedin
10ml sterilenutrient broth and incubated at 37°C for
3hr. Turbidity of culturewas measured with the hel p of
Nephe o-turbidimeter. Viable count (10°) wasmeasured
by standard plate and used in the study.

TABLE 2: Sandard pathogenic microor ganismwith ATCC
No. (American typeculturecollection)

Microorganism ATCC No.
Escherichia coli 2109
Bacillus pumilis 2327
Saphyl ococcus aureus 2079
Shigella sonnei --
Proteus vulgaris 2813
Pseudomonas aeruginosa 2036
Aspergillus niger 545
Candida albicans

Disc diffuson method as described by the Nationa
Committeeof Clinical Laboratory Standards (2002)
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was used to determinethe antibacterial activity of the
various synthesi zed compounds. For antibacterid prop-
erties, 0.1ml bacteria suspension of 10°CFU/ml was
uniformly spread on Muller Hinton agar and Potato
DextroseAgar plateto form lawn cultures. The solu-
tionsof synthesized compoundswere prepared 100ug/
ml intetrahydrofuran (THF). The bl otting paper discs
(6 mm diameter) were soaked in prepared sol utions,
andtested for their antibacterial and antifungal activity
by disc diffusion technique (NCCS 2000). After incu-
bation of 24 hr at 37°C, zone of inhibition of growth
wasmeasuredinmm. Theanti becterid activity wasclas
sfied ashighly active (>21mm), mild active (15-21mm)
and dightly active (12-15mm) and lessthan 12mmwas
taken asinactive. Gentamycin 10mcg/disc (Hi-Media
disc) for antibacterid and Griseofulvinfor antifungd was
used as positive control, while discs soaked in THF
were placed onlawns as negative control. Experiment
was performed in triplet to obtain persistent result.

RESULTSAND DISCUSSION

In thiswork, series of compounds were synthe-
szed andevduated for biologica activity aganst micro
organism.

Theanti-bacterid activity of theten compoundswas
evaluated by paper disc diffusion method using
Gentamycinasagtandard. Theminimuminhibitory con-
centration of the compound was determined. Com-
pounds DP-1, DP-3 and DP-10 were good activity
against E. coli, while DP-2 and DP-6 were moder-
ately active. Compounds DP-1, DP-2, DP-4 and DP-
10 have greatest activity againgt B. pumilus, while DP-
3 and DP-5 were moderately active where as DP-6,
DP-7 and DP-8 shows zero activity. All Compounds
havemoderate activity against S aureus, except DP-6
and DP-7 which arepoorly activeand DP-8 with zero
activity. DP-10wasactive, while DP-5, DP-6 and DP-
7 show zero activity and rest were poorly active against
S sonnei. CompoundsDP-1, DP-2, DP-3, DP-7, DP-
8 and DP-9 havemoderate activity against P. vulgaris,
while DP-4 and DP-6 were moderately activewhere
as DP-5 and DP-10 shows zero activity. Compounds
DP-3, DP-9, and DP-10 havemoderateactivity against
P. aeruginosa, where DP-5 has zero activity and rest
showspoor activity.
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Theanti-fungal activity of theten compoundswas
eva uated by paper disc diffus on method using Griseof -
ulvinasastandard. All compoundsexcept DP-8, DP-
9 and DP-10, which has zero activity shows moderate
activity against A. niger aswell asC. albicans. Detail
resultsaredepictedin TABLE 3.

Synthesized Compounds DP-1 to DP-10, were
confirmed by IR, NMR, mass spectral and elemental
andyss.

TABLE 3: Antimicrobial activity of benzimidazole Deriva-
tivesagainst microor ganism with zoneof inhibition (mm)

Compounds code

E. coli

B. pumilis

S. aureus

S. sonnei

P. vulgaris

P. aeruginosa

A. niger

C.albicans

DP-1 8 17 16 15 14 11 18 17
DP-2 v 18 17 14 14 12 17 16
DP-3 18 15 14 16 15 14 16 14
DP-4 15 16 16 13 12 10 15 16

DP-5 - 14 15 - - - 15 14
DP-6 17 - 1 - 11 12 16 1
DP-7 4 - 09 - 14 09 16 13
DP-8 5 - - 14 13 10

DP-9 14 13 14 15 14 13

DP-10 18 16 15 18 - 14
Gentamycin 19 16 18 19 15 16 - -
Griseofulvin =~ - - - - - - 2 21
Negative

control

CONCLUSION

Our finding suggeststhat the compounds DP2 and
DP8 with methyl and Cl substitute at paraposition are
activemol eculecomparingto theprevioudy synthesized
derivatives. Onecan a so synthesizethedifferent sub-
stitute on methyl moiety toincreaseantimicrobid activ-
ity withminima sideeffect. Morepotent benzimidazole
derivativewith substitute on methyl group at paraposi-
tion may find theactive drug candidatein antimicrobia
activity. Theareaof research onthismoleculeisstill
open to develop very potent agent in antimicrobial

therapy.
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