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ABSTRACT

Various 2-substituted benzimidazole derivatives have been prepared from o-phenylene diamine and substituted
aldehyde in presence of ammonium bromide as catalyst at room temperature. This method was proved to be simple,
facile and ecofriendly with good yield.
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INTRODUCTION

Benzimidazole scaffold have received consideratitntion in pharmaceutical chemistry [1-3], duetheir wide
applications as antiulcer, antihypertensive, ardlyiantifungal, anticancer, antitumor, anti-inflaxatory and
antihistamine activities [2].They are importanteimhediates in many organic reactions [3]. In additithese
compounds also seen as ligands in biological m@del

Various classical method for benzimidazole syrithes/olve coupling of o-phenylene diamine withids; acid
chlorides, nitriles, amides. They usually requitte@rsg acidic condition such as Polyphospheric §jdr mineral
acid [6]. In the alternative approach benzimidazudee been prepared from o-phenylene diamine abstisuted
benzaldehyde in presence of Sc(QTOr Yb(OTf)[7,8], H,O»-HCI[9], Sulphanic acid[10], Silica-Sulphuric
acid[11], NH,CI[12] were reported. However the reported methedfering from number of drawbacks like
prolonged reaction time, high temperature, hazasdbemicals, and expensive catalyst.

By knowing importance of green methodology, we régmban ecofriendly synthesis of 2-substituted breidazole
by using Ammonium bromide as catalyst. Synthesizethpounds are conformed by spectral study and by
comparing physical constant with reported one.

MATERIASAND METHODS

All the reagents & chemicals used were of analjtgzade. Melting points of all synthesized compasindere

determined in open capillary tubes on an electesntial apparatus and are uncorrected. The progfagaction

was monitored by thin layer chromatography on ailgel coated aluminum plates (Merck) as adsorbeatlé

light as visualizing agentH NMR spectra were recorded in DMSO on Broker Aea#d©OMHz using TMS as
internal standard. Mass spectra were recorded @noMnass Q-T micro (TOF MS ES+). Electronic specteae

recorded on Shimadzu UV-3600 using DMSO.
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General procedurefor synthesis of benzimidazole:

To a mixture of o-phenylene diamine (0.100g, 0.92Mrand various substituted aldehyde(0.100g, 0.9@mm 5

ml ethanol was added NH4Br (0.05 g, 10 mol%). Tésulting mixture was stirred for 2 h at room tenapere.

Completion of reaction mixture was confirmed by Ti&hyl acetate : hexane, 1:2). The reaction méxtwas
poured in ice cold water and the product was pretgrl as yellow solid. The content was filtered @noduct was
washed with water and then purified by recrystatian from ethanol.

Compound 3f: 2-(furan-2-yl)-1H-benzo[d]imidazole:

1H NMR (400 MHz, CDC}, d ppm): 12.87 (s, 1H), 8.07 (d, 1H, J = 1.19 Hz}7 (d, 2H, J = 1.50 Hz), 7.15-7.19
(m, 3H), 6.78 (m, 1H)JR (KBr): 3442 (-NH), 3093, 1625 (C-N) 1521, 1438, 13553 @f’; MS. m/z: 185.1;
Anal. Caled for CL11H8N20O: C, 71.73; H, 4.38; N, 15.21. Fou@¢d71.68; H, 4.39; N, 15.48

Compound 3h: 2-(4-nitrobenzyl)-1H-benzo[d]imidazole;

1H NMR (400 MHz, CDCI3, d ppm): 12.98 (s, 1H) 8.41 (d, 2ZHs 8.05 Hz), 8.02 (d, 2H, J = 8.1 Hz), 7.92-7.95
(m, 2H), 7.51-7.55 (m, 2H)R (KBr): 3447 (-NH), 3083, 2961, 1631 (C N) 1506, 1372 &M MS: m/z:
240.1;Anal. Calcd for CI13H9N302: C, 65.27; H, 3.79; N, 17.56. FouBd65.48; H, 3.74; N, 15.58

RESULTSAND DISCUSSION

In continuation of our research work on the develept of useful synthetic methodologies, we haveenkes! that
benzimidazole derivatives were prepared by reactietween o-phenylene diamine and various subdlitute
aldehydes using catalytic amount of )8 in ethanol at room temperature. The completibreaction mixture was
monitored by TLC (1:2, ethyl acetate: hexane). Thethodology was applied for synthesize librargéfubstituted
benzimidazole.

The electronic effect of the different substituddehyde has been investigated and it was obsé¢metcaldehyde
with electron withdrawing group afford good yieldthvshorter reaction time compared to aldehydedmelectron
donating groups. Similar to this, aliphatic aldedyahd aryl ketones reacted very slowly with loweld; The
products were isolated in high yields (82—90%). Maxm number of products was purified by using 6@®-fr#sh
size silica gel for column chromatography with aoetin hexane. The structures of the products wetermined
from their spectral®d NMR, IR and MS) data.

NH, OHC
N ‘ N NH,Br, EtOH \
> —
\/ rt
NH, = R N \
; X
3a-3h 7\

O-phenyl diamine Aldehyde Benzimidazole

Tablel: Synthesis of 2-substituted benzimidazole (3a-3h) by using ammonium bromide

Entry | Aryl aldehyde | Time (min) | Isolated yield | M.P.in°C observed | ™ 'P'Ege?g”ed)
3a Ph 20 88 207293 202
3b | 4-MeGH, 80 82 274276 275
3c | 4-MeOGH, 55 80 227228 226
3d | 1-Naphthy] 60 80 264265 266
3e 2-Pyridyl 55 85 245247 245248
31 2-Furyl 60 82 205297 296
39 | 4-BiCoHa 50 87 201292 791294
3h | 4-NGCeHs 45 90 311312 316

CONCLUSION

We have developed a simple, efficient and greemaoakefor synthesis of 2-substituted benzimidazolevdéves by

using easily available and efficient catalyst amimonbromide. The method offers several advantaigessimple

reaction conditions, short reaction time, high ggebf products and simple experimental operatidrichvleads to a
useful and attractive process for synthesis of ineidazole derivatives.
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