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ABSTRACT

1-(1H-benzo[ d] imidazol-2-yl)-N,N-dimethylmethanamine (1) react with chloro acetic acid and hydrazine hydrate
gives 2-(2-((dimethylamino)methyl)-1H- benzo[ d] imidazol-1-yl)acetohydrazide (2),Which on reaction with
CS/KOH gives 5-((2-((dimethylamino)methyl)-1H-benzo[ d] imidazol-1-yl)methyl)- 1,3,4-oxadiazol e-2(3H)-thione
(3). The compound (3) on Mannich reaction gives different  3-((dialkylamino)methyl)-5-((2-((dimethylamino)
methyl)-1H-benzo[ d] imidazol-1-yl)methyl)- 1,3,4-oxadiazol e-2(3H)-thione (4a-€). The structures of these compounds
were established on basis of analytical and spectral data. The newly synthesized compounds were evaluated for
their antibacterial and antifungal activities.
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INTRODUCTION

The heterocyclic compounds are an important cldssompounds [1-3]. One of the other compounds says,
oxadiazoles and their condensed products playhraite in medicinal chemistry [4-6]. Substitute®,4-oxadiazole
are the heterocyclic system that have been foundxtobit diverse biological activities such as hatiterial,
antifungal, anti-inflammatory, analgesic and antier activity[7-10]. Hydrazide and their heteroéyetl products
display diverse biological activities including antibadéédy antifungicidal, analgesic, anti-inflammatoryoperties
[11-14]. Hence, it was thought of interest toerge both of benzimidazole and oxadiazole moieties thitay
enhance the drug activity of compounds to somenéxi they might possess some of the above meattion
biological activities. From this point of view, thabjective of the present work is to prepare newvdéves of
oxadiazole containing benzimidazole moiety. Hente tcurrent communication covers the study of 3-
((dialkylamino)methyl)-5-((2-((dimethylamino)methylH-benzofllimidazol-1-yl)ymethyl)-1,3,4-oxadiazole-2B-
thione. The synthetic approach is shown in scheme-1
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1-(1H-benzo[ d]imidazol-2-yl)- N,N-dimethyl methan amine (1)

(i) CICH,COOC ,Hg /dry acetone/anhy. K,CO5 8.5 hr.
(i) hydrazine hydrate / 1,4 dioxane

CH,——CONHNH,,
2-(2-((dimethylamino)methyl)-1 H-benzo[d]imidazol-1-yl)acetohydrazide (2)

l CS, / KOH / C ,HsOH
N CHs
\\ CH N/
/ 2 N
N CHs

5-((2-((dimethylamino)methyl)-1 H-benzo[d]imidazol-1-yl)methyl)-1,3,4-oxadiazole-2(3 H)-thione(3)

Mannich Reaction
CH,0O / NH(CH3), / THF

3-((dialkylamino)methyl)-5-((2-((dimetylamino)methy)-1H-benzo[d]imidazol-1-yl)
methyl )-1,3,4-oxadiazole-2(3)-thione (4a-€e)

Where,

4a 4b 4c| 4d| 4de
R CH, | CH; | Et | Et | Ph
R1| CH | Et Et | Ph| Ph
SCHEME -1
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EXPERIMENTAL SECTION

Materials:
1-(1H-benzofl]imidazol-2-yl)-N,N-dimethylmethanamine (1) was paeed by method reported [15]. All other

chemicals used were of analytical grade.

Analysis:

Melting points were determined in open capillargas and were uncorrected. Elemental analysis was@¢aut by
Thermo finnigan CHN analyzer (ltaly). The IR spactvere recorded in KBr pellets on a Nicolet 400Bctppmeter
and*H NMR spectra were recorded in DMSO with TMS agiinal standard on a Bruker spectrometer at 400 MHz

and 100 MHz, respectively.
Antimicrobial activities of all compounds were mtmmed against common bio species by using cup ptetbod.

Preparation of 2-(2-((dimethylamino)methyl)- IH-benzo[d]imidazol-1-yl)acetohydrazide (2) :(—Equimolar
solution of 1-(H-benzofl]imidazol-2-yl)-N,N-dimethylmethanamine (1) (0.1 mole) in the degtane (60 ml) and
ethylchloroacetate (0.1 mole) in the presence bfydrous KCO; (5 gm) was refluxed for 8.5 hrs., cooled and the
solid thus obtained was filtered, dried and cryigidl from ethanol yield is about 74%. m.p. 168 and this
compound (0.05 mole) and hydrazine hydrate (0.08)rial 1,4-dioxane (35 ml) was refluxed on heatiod for 5
hrs. The excess of solvent was removed and theuptadystallized from methanol to give (2), yiekldbout 78%,
m.p.178C. IR cni": 3350(NH)1620-1648(C=N),3020-3080(C-H,of Ar.), 2950, 137QHs),1660-1670(-CONH).
HNMR : 7.24-7.65(m, 4HAr-H), 9.40 (s,1H, NH), 4.86-4.38(s,4H,GH 2.22(s,6H, CHk),7.8(s,1H,CONH),
4.6(s,2H,NH). Anal. Calcd for G,H;;Ns0(247): C, 58.28; H, 6.93; N, 28.32. Found: C268H, 6.91; N, 28.30.

Preparation of 5-((2-((dimethylamino)methyl)-1H-benzold]imidazol-1-yl)methyl)-1,3,4-oxadiazole-2(Bl)-
thione(3):-

To a cold stirred solution of 2-(2-((dimetaglino)methyl)- H-benzof]limidazol-1-yl)acetohydrazide (2) (0.1
mole) in ethanol (50 ml) containing potassium hydile (0.01 mole), carbon disulphide (0.05 mole)wasled
gradually. The reaction mixture was heated undéux@n a steam-bath until hydrogen sulphide evoluteased.
Ethanol was removed by distillation under reducezgsgure and the residue was stirred with watéerditl and the
filtrate was neutralized with dilute hydrochloricid. The product was filtered, washed with watedt sgcrystallized
from ethanol to get the compound 5-((2-((dim&hyino)methyl)-H-benzof]imidazol-1-yl)methyl)-1,3,4-
oxadiazole-2(Bl)-thione (3),which were obtained in 69% vyield. IRt 1620-1648(C=N), 3020-3080 &{fC-H, of
Ar.), 2950, 1370 cih (-CHs), 1185 (C=S),765(C-O-C ringHd NMR : 7.24-7.65(m, 4HAr-H), 9.40 (s,1H, NH),
4.86-4.38 (s,4H,CH,2.22(s,6H,CH). Anal. Calcd for GsHisNsOS(289): C, 53.96; H, 5.23; N,24.20,S,11.08.
Found: C, 53.95; H, 5.21; N,24.17, S, 11.06.

Preparation of 3-((dialkylamino)methyl)-5¢(2-((dimethylamino)methyl)-1H-benzo[d]imidazol-1-yl)
methyl)-1,3,4-oxadiazole-2(B)-thione (4a-e):-

In a round bottom flask, the mixture of 5-((2-((eithylamino)methyl)-H-benzoflimidazol-1-yl)methyl)-1,3,4-
oxadiazole-2(Bi)-thione(3) (0.1mole) in THF (100ml), formaldehyd®.1mole) and secondary amir(@-€)
(0.12mole) was reflux on water bath for 3 hrs. Tésultant mixture was concentrated, cooled, pourtedice-cold
water, and then air-dried. recrystallization from-hexane gave 3-((dialkylamino)methyl)-5-((2-
((dimethylamino)methyl)-H-benzof]imidazol-1-yl)methyl)-1,3,4-oxadiazole-X@-thione(4a-e), which  was
obtained in 54-73% vyield. The yields, melting psiahd other characterization data of these comarel given
in Table-1.

Table:-1 Analytical Data and Elemental Analysis ofCompounds (4a-e)

Molecular M.P Elemental Analysis
Compd. formula Yield O'C ’ %C % H %N %S

Found | Calcd. | Found| Calcd.| Found| Calcd.] Found Calcd
4a GeH2:NsOS 65 195 55.45 55.47 6.38 6.40 24.25 2426 925 26 9|
0 23[31

4b Gi7H24N6OS 72 189 56.62 56.64 6.70 6.71 23.3 887 90 8,

4c GCieHeNeOS | 71 185 57.70 57.73 6.98 7.00 22.42 22.44 8.54 8156
4d GH2eNeOS | 64 196 62.51 62.53 6.17 6.2( 19.87 19.89 7.57 7/59
4e GeH2eNeOS | 54 175 66.34 66.36] 5.55 5.57 17.84 17.86 6.80 6/81

* Uncorrected
The structures assigned to 3-((dialkylamino)metBy(}2-((dimethylamino)methyl)-H-benzof]imidazol-1-

yl)methyl)-1,3,4-oxadiazole-2(9-thione (4a-e) were supported by the elementalyaisa, IR &NMR spectra
showing an absorption bands 1#20-1648(C=N), 3020-3080 ¢ifC-H, of Ar.), 2950, 1370 cih (-CHs), 1185
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(C=S),765(C-O-C ringH NMR : 7.24-7.65(m,4H,Ar-H),4.86-4.38(s,4H,Q2.22(s,6H,CH), 3.82(s,2H,CH),
4a;2.17(s,6H, Ck),3b;2.26(s,3H,CHk),1.08(t,3H,CH),2.67(q,2H,CH),3c;1.08(t,6H,CH),2.67(q,4H, CH), 4d;
1.08(t,3H,CH),2.67(q,2H,CH), 6.82—7.27(m,5H,Ar-H), 4e; 6.82-7.27(m,10H,Ar-F)e C, H, N, S analysis data
of all compounds are presented in Table-1.

BIOLOGICAL SCREENING:

Antibacterial activities

The antibacterial activities of all the compounda-€) were studied against gram-positive bact&aaillus subtilis
and Staphylococcus aureus) and gram-negative bacterikldbsiella promioe , and E.coli,) at a concentration of
50ug/ml by agar cup plate method. A methanol systers uged as control in this method. Similar condgiosing
tetracycline as a control was used standard forpemison. The area of inhibition of zone measuredrm The
antibacterial activities of all the compounds arewen in Tables -2.

Table:-2 Antibacterial Activity of Compounds (4a-e)

Compounds - __Gram +Ve __Gram -Ve -
Bacillus subtilis | Staphylococcusaureus | Klebsiellapromioe | E.coli

4a 50 46 64 59

4b 51 47 65 60

4c 53 48 56 66

4d 62 53 68 71

4e 63 55 72 73
Tetracycline 68 60 77 80

Antifungal Activities

The fungicidal activity of all the compounds (4asegre studied at 1000 ppm concentration in vitrtanP
pathogenic organisms used w&@zopus nigricum ,Nigrospora Sp,and Aspergillus niger,. The antifungal activities
of all the compounds were measured on each of thlese pathogenic strains on a potato dextrose ée@aA)
medium. Such a PDA medium contained potato 200gtrake 20g, agar 20g and water 1c. Five days didires
were employed. The compounds to be tested wereesdsg (1000ppm) in a PDA medium and autoclave®@t 1
C for 15 min. at 15atm. pressure. These media werged into sterile Petri plates and the organisvese
inoculated after cooling the Petri plates. The eetage inhibition for fungi was calculated aftefefidays using the
formula given below:

Percentage of inhibition = 100(X-Y) / X
Where, X = Area of colony in control plate
Y = Area of colony in test mlat

The fungicidal activity displayed by various compds (4a-e) is shown in Tables-3.

Table:-3 Antifungal Activity of Compounds (4a-e)

Zone of Inhibition at 1000 ppm (%)
Compounds | Rhizopus Nigricum | Nigrospora Sp. As;,)\‘e;ré;éllus
4a 57 62 61
4b 56 63 59
4c 61 60 58
4d 65 70 64
de 70 69 66

RESULTS AND DISCUSSION

The examination of elemental analytical data rev#fadt the elemental contents are consistencethatipredicted
structure shown in Scheme-1. The IR & NMR data disect for assignment of the predicted structure.

The antibacterial activities of all the compound=evstudied against gram-positive bacte®aphyl ococcus aureus
and Bacillus subtilis) and gram-negative bacteria.¢oli, and klebsiella promioeg). All Compounds were found toxic
for microbes. Compound 4d and 4e were found moxie,t@ther compounds found to be less or moderetigea
than tetracycline, is shown in Tables -2.

The fungicidal activity of all the compounds wetadied in vitro. Plant pathogenic organisms usedevRbizopus
nigricum ,Nigrospora Sp,and Aspergillus niger, . The percentage inhibition for fungi was calcutbadter five days
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using the formula given. The fungicidal activityspiayed by various compounds is shown in TablgSe3npound
4d and 4e were found more active, Other compoumaisdf to be less or moderate active

CONCLUSION
The proposed Benzimidazole derivatives (4a-e) waoeessfully synthesized

And the structures of these compounds were estaali on basis of analytical and spectral data. féwely
synthesized compounds were evaluated for theibactirial and antifungal activities. Among all thetive
compounds of Benzimidazole derivatives ,Compouittdand 4e shown more active as antibacterial atifliagal
agent.
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