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ABSTRACT

Synthesis of various benzimidazole derivatives by the reaction of o-phenylene diamine with substituted benzal dehyde
in presence of dodecylbenzenesulfonic acid as catalyst. The reaction is performed in ethanol-water at room
temperature. Furthermore, a series of compounds were synthesized and characterized by melting point, NMR and
IR tools. The method was proved to be simple, convenient, ecofriendly and product was isolated with good yield.

Keywords. DBSA, efficient synthesis, substituted benzaldlhyenzimidazole.

INTRODUCTION

Bendzimidazole scaffold has extensive demand inrpheeutical chemistry[1-3]. Several pharmaceutycatitive
structures, containing benzimidazole moiety, haeenbfound to exhibit significant activity againstuses such as
HIV[4], HSV-1[5]. Furthermore, they are used as, tikzacterial[6], anthelmintic[7],antifungal[8], anti
inflammatory[9], antiviral[10]

analgesic[11a] properties. In addition, these cmumpls are found to be ligand for transition metalbiological
system. Therefore, synthesis of substituted benizintle has received more importance in recent years

Several methodologies are available for synthekizeazimidazole. One of the popular method of beidazole
synthesis involve condensation of o-phenylene diamiith carboxylic acid derivatives. This methoteafemploy
use of strong acids like HCI, PPA[11b], boric aeisl catalyst, sometimes combined with high temperatéin
alternative method involve oxidative condensatibro-phenylene diamine with aldehyde using varioxglative
and catalytic reagents such as Mpn@DQ, Oxone, Sc(OTf) Yb(OTf),[12-13], In(OTfy[14] CdCh, ionic
liquid[15], KHSQ,, CAN, ZrCl,[16], NH,CI[17]. However all these methods have one or nuravbacks like
prolonged reaction time, high temperature, tediwagkup, low yield.

Nowadays, the organic reactions in aqueous media tiracted much attention in synthetic organienaistry as

water is the most abundant, cheapest, and ecalfyiesolvent. Recently, it has been reportedthat esamrganic

molecules can react on the surface of water. Gfteery strong enhancement of reaction rates waseabin this

case, particularly when at least one componentiwedoin this reaction have a polar group, enabdiome degree of
solubility.
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As a continuation of our research work devotechtodevelopment of biologically active substituteshtimidazole
derivatives, we herein report an eco-friendly, acand efficient methodology for the synthesishehzimidazole.
This method involves a one-pot reaction of o-phemgldiamine and substituted aryl aldehydes in ethaater and
DBSA as catalyst.

NH,  OHC _——
@i RN S
EtOH :H,0O(1:1), rt
X f SN

H

3a-g

MATERIALSAND METHODS

Experimental section

All the reagents & chemicals purchased were ofydital grade. Melting points of all synthesized gmunds were
determined in open capillary tubes on an electesrtfal apparatus and are uncorrected. The progfesaction
was monitored by silica gel coated TLC plate asodmt and visualize under UV chamber. Isolation an
purification of products were by flash chromatqmiraon 100-200 mesh silica g8 NMR spectra were recorded
in DMSO on Broker Avalce-400MHz using TMS as int@rstandard. Mass spectra were recorded on Micss ma
Q-T micro (TOF MS ES+). Electronic spectra wereorded on Shimadzu UV-3600 using DMSO. The IR spectr
were recorded on a PerkinElmer 257 spectrometaguéBr discs.

General experimental procedure

To a mixture of o-phenylene diamine (0.100g, 0.92i)rand various substituted aldehyde (0.100g, Oré@hin

ethanol-water(10 ml, 1:1)) and DBSA (10 mol%) wakled in round bottom flask. The resulting mixtwas

stirred for 2 h at room temperature. Completiomezfction mixture was confirmed by TLC (ethyl acetahexane,
1:2). The reaction mixture was poured in ice coldtew and the product was precipitated as yellowdsdlhe
content was filtered and product was washed wittewand then purified by recrystallization from atbl. The
product was further subjected to column chromafalyydo obtain pure benzimidazole.

Compound 3a: 2-phenyl-1H-benzo[d]imidazole
1H NMR (DMSO-d6):6 13.02 (br s, 1H), 8.20 (d, J=7.6 Hz, 2H), 7.6757(®, 1H), 7.56-7.49 (m, 4H), 7.22-7.18
(m, 2H);(LC-MS) m/z 195.08 [M+H]+;IR (KBr, cm-1): 3420, 2920, 2627, 1623, 1410, 1276, 1119, 978, 73

Compound 3b: 2-(p-tolyl)-1H-benzo[d]imidazole
1H NMR (DMSO0-d6):612.81 (br s, 1H), 8.06 (d, J=8 Hz, 2H), 7.56 (m),2H36 (d, J=8 Hz, 2H), 7.19 (m, 2H),
2.38 (s, 3H){LC-M S) m/z 209.10 [M+H]+

Compound 3c: 2-(4-methoxyphenyl)-1H-benzo[d]imidazole
1H NMR (DMS0-d6):812.55 (br s, 1H)$8.21 (d, J=8.4 Hz, 2H), 7.70-7.68 (m, 2H), 7.3867(6, 2H), 7.21 (d,
J=8.8 Hz, 2H), 3.88 (s, 3H)L.C-M S) m/z: 225.07 [M+H]+

Compound 3e: 2-(4-nitrophenyl)-1H-benzo[d]imidazole:

1H NMR (400 MHz, CDCI3, d ppm): 12.98 (s, 1H) 8.41 (d, 2Hs 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 8mh_1;MS: m/z
240.1;Anal. Calcd for CisHgN3O2: C, 65.27; H, 3.79; N, 17.56. Found: C, 65.483H4; N, 15.58

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

1H NMR (400 MHz, CDCI3, d ppm): 12.87 (s, 1H), 8.07 (d,, DH= 1.19 Hz), 7.47 (d, 2H, J = 1.50 Hz), 7.1597.1
(m, 3H), 6.78 (m, 1H)]R (KBr): 3442 (-NH), 3093, 1625 (C-N) 1521, 1438, 13533%m_1;MS. m/z
185.1Anal. Caled for C11HN,0: C, 71.73; H, 4.38; N, 15.21. Found: C, 71.684F39; N, 15.48
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Compound 3g: 2-(4-Chlor ophenyl)-1H-benzo[d]imidazole:
1H NMR (DMSO-d6):612.9(s,1H), 8.15(d,2H), 7.5-7.65(m,4H), 7.20(m,2HR,(KBr): 3038, 1440, 1410, 1268,
950, 754 crit. MS: m/z: 194.

Table: 1 Synthesis of benzimidazole (3a-3g) using DBSA

Entry Aryl-aldehyde Time(min) Yield(%) mp’C) found Lit.(reported

3 a|P h|6 5|8 2 9 2 -2 9 3|2 9 2

3 b4 - T o 1] 8 0| 7 2 86 -2 89 285-29

3 c|l4-MeOCsH, | 6 5| 8 2 2 7 — 2 2 8 2 2

3 d|{1-Naphthyl] 7 0| 8 2 6 4 - 26 5 2 6

3 e| 4-0, NCsH,| 6 0| 8 314 -3 16 3 1

3 fl2 - Furyi1|6 o| 8 2 95 -2 97 2 9

3 g|4-Cl CsgH 4|6 5|8 2 91 -2 9 3[290-2092

Table: 2 Optimization conditionsfor Solvent

Entry Solvent Time(min) Yield (%)
1 w a t e ri 1 0| 5 0
2 m e t h a n o I| 8 o 7 Q
3 e t h a n o I] 6 o 7 5
4 T H F|1 9 0| 6 0
5 D M Fl1 0| 4 5
6 T o u |l e n e 180 T r a c
7 Ethanol: waterl 6 g 8 i

RESULTSAND DISCUSSION

In present work, an efficient method was tried $gnthesis of benzimidazole from o-phenylene di@ramd

various substituted benzaldehyde in presence cdddioenzenesulfonic acid as homogeneous catalgstrdaction
was performed in ethanol: water (1:1) at room terapee for 60-80 minutes. Several aldehydes haelegtron

donating and electron withdrawing groups underwtbatconversion to form series of aryl benzimidaztilevas

observed that aldehydes having electron withdrawimogips afford good yield with shorter reactiondicompared
to aldehyde having electron donating groups. Thesighl charecterstic of DBSA is acidic soluble,eithanol as
well as water and used as source Ofi¢h to catalyse this reaction. Product were igaldh high yields (80-90%)
and purified by using 60-120 mesh silica gel foluozn chromatography with ethyl acetate in hexarredécts

were confirmed by comparing with authentic sample NMR, MS). NH signal clearly appeared in theioeg
d11.5 to 13. Attempts were made to study and opgnthe reaction condition in order to show thaictien

performed in water with low yield while using etladtnwater (1:1) found to be satisfactory resultBIA was found
to be suitable catlalyst for the reaction in 1:Aasbl: water medium, the efforts were made to agtinthe catalyst
loaded for condensation reaction. The present apdiion studies revealed that the yield increasét watalyst

load upto 20 mol %.

CONCLUSION

We have developed a simple, efficient and greeratkefor synthesis of substituted benzimidazolevdérves by

using efficient catalyst DBSA and ethanol: watersatvent. The method offers several advantages dikele

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