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1. Introduction

Research in synthetic organic chemistry has 
observed ever continuing search for newer 
methodologies towards fused heterocycles; and 
benzimidazole core occupies central position 
in this search with many others, owing to its 
magnificent pharmaceutical properties.[1,2] 
The presence of the benzimidazole system in 
a natural productismost striking in the case of 
vitamin B12 (cyanocobalamin).[3]

Benzimidazole derivatives are potent inhibitors 

of TIE-2 and VEGFR-2 tyrosine kinase 
receptors[4], antitumor agents[5], gamma-
aminobutyric acid (GABA) agonists[6], 
and 5-HT3 antagonists[7]. The scaffold is 
also known to inhibit the growth of gram-
positive bacteria and is active against various 
transplantable tumors.[8] Moreover, these fused 
heterocycles have been studied as new non-
nucleoside topoisomerase-I poisons, human 
immunodeficiency virus-1 reverse transcriptase 
inhibitors, potent DNA gyrase inhibitors and 
potent anti-breast cancer agents.[9] They can 
act as ligands to transition metals for modeling 
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biological systems.[10]

In drug research, benzimidazoles were 
originally developed as plant fungicides and 
later as veterinary anthelminthics. The first 
benzimidazole to be developed and licensed for 
human use was Thiabendazole in 1962. Then 
after countless drug molecules, including but 
not limited to most proton-pump inhibitors like 
Lansoprazole, Pantoprazole, Rabeprazole; and 
some blockbuster molecules like Omepreazole 
and Esomeprazole, have been developed around 
benzimidazole core.[11] Importance of having 
ester linkage at C6 position can be estimated 
from Structure Activity Relationship (SAR) 
profiles of Omepreazole and Esomeprazole. 
In continuation of our work for Etidronic 
Acid (EDA) catalysis and cyclo-condensation 
reactions[12-15], we herein report a highly 
simple, practical and efficient methodology 
towards hitherto unprepared benzimidazole 
derivatives.

2. Result & Discussion

Etidronic acid, [(1-hydroxyethylidene) 
bisphosphonic acid], is one of the bisphosphonic 
acid derivative and also known as bisphosphonate 
having molecular formula C2H8O7P2. Etidronic 
acid is mild enough as compare to another 
strong acid such as polyphosphoric acid etc. 
Moreover, the catalyst did not affect acid 
sensitive aldehydes.

Table 1.Optimization of reaction condition for 
the synthesis of Methyl 4-methyl-2-phenyl-1H-
benzo[d]imidazole-6-carboxylate 6a.

Entry Catalyst (equiv.) Solvent Isolated Yields (%) Time
1 EDA (1.0) THF 67a 4.0 hrs
2 EDA (1.0) IPA 81a 4.0 hrs

3 EDA (0.5) IPA 83a 4.0 hrs

4 EDA (0.2) IPA 82a 6.0 hrs
5 EDA (0.2) EtOH 72a 6.0 hrs
6 EDA (0.2) MeOH 49a,b 6.0 hrs
7 EDA (0.2) IPA 79c 30.0 min

a Conventional Heating, Refluxing temperature 
of the solvent used, b Incomplete conversion, c 

Microwave Heating

CH3
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Scheme 1. Etidronic acid catalyzed synthesis 
of functionalized benzimidazoles under 
conventional/ microwave heating.

Indeed, cyclo-condensation of the methyl 
3,4-diamino-5-methylbenzoate 5 with 
substituted benzaldehydes took place smoothly 
in the presence of EDA in Tetrahydrofuran (THF), 
and resulted in the formation of benzimidazole 
6a in 67% yield (Entry 1, Table 1). Detailed 
spectral analysis confirmed the isolated product 
as Methyl 4-methyl-2-phenyl-1H-benzo[d]
imidazole-6-carboxylate 6a (Scheme 1). The 
cyclo-condensation reaction was investigated 
under a variety of conditions (Table 1), as a 
test case, to optimize the yield, and the results 
are gathered in Table 1. The condensation took 
place even with a catalytic amount of EDA (0.2 
equiv., Entry 4). Providentially, the reaction 
carried out under microwave irradiation gave 
excellent yields in very short reaction time. 
(Table 1, Entry 7). The yield of desired product 
6a was moderate when methanol and ethanol 
was used as solvent (Table 1, Entry 5,6).

With the optimized conditions in hand, the 
substrate scope was evaluated for cyclo-
condensation reactions of methyl 3,4-diamino-
5-methylbenzoate 5 with substituted 
benzaldehydes with 0.2 equiv. of etidronic acid 
in isopropyl alcohol (IPA). The synthesized 
compounds were characterized by spectroscopic 
analysis. The overall study indicates the 
catalytic system is efficient to synthesize 
diversely substituted 1H-benzo[d]imidazole-6-
carboxylates.
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3. Conclusion

In summary, we have demonstrated a simple 
route for the synthesis of ester group containing 
benzimidazole via cyclo-condensation reactions 
using etidronic acid as an efficient homogeneous 
catalyst. The use of etidronic acid was well 
tolerated with a range of reactive substrates, 
including aliphatic, aromatic and heterocyclic. 
This protocol is general and provides substituted 
benzimidazoles in good to excellent yields 
depending on the reactivity of aldehydes/
carboxylic acids. Thus, the present methodology 
for the syntheses of benzimidazoles will serve as 
an exclusive method of preparative importance 
for this class of compounds.

4. Experimental 

4.1 Materials and methods

Chemicals were supplied by E. Merck 
(Germany) and S. D. Fine Chemicals (India) 
and used without purification. The solvents 
used were analytical grade. Analytical thin 
layer chromatography (TLC) was performed 
on Silica Gel 60 F254precoated plates. Silica 
gel (Loba, 100–200 mesh, 60 Å) for column 
chromatography was used as received.1H NMR 
(400 MHz) and 13C NMR (100 MHz) spectra 
were recorded in CDCl3, and TMS was used as 
an internal reference on a Bruker AVANCE II 
spectrometer. Mass spectra were determined 
using direct inlet probe on a GCMS-QP2010 
mass spectrometer. The syntheses were carried 
out in a Questron Technologies Corporation 
QPro-M microwave synthesizer. Melting points 
were measured in open capillaries and are 
uncorrected.
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Scheme 2. Step-wise synthesis of methyl 
3,4-diamino-5-methylbenzoate 5.

4.2 Preparation of methyl 4-(acetylamino)-3-
methylbenzoate (2)

Methyl 4-amino-3-methylbenzoate 1 (5g, 
0.03mol) was charged in a 250 mL round 
bottom flask, and acetic anhydride (4.6mL, 
0.045mol) was introduced with constant stirring. 
Subsequently, catalytic amount of concentrated 
sulphuric acid was added, resulting to clear 
solution. Stir the reaction mixture vigorously for 
30-35 minute at room temperature. The reaction 
was monitored by TLC. (Hexane:Ethyl Acetate 
:: 5:5) After completion of reaction, the reaction 
mixture was poured onto crushed ice leading to 
precipitation of solid product. The product was 
allowed to stand at room temperature for 15 
minute, filtered and washed with cold water until 
free from acids. The product was recrystallized 
from ethanol, filtered, and dried by air drying. 
The yield of methyl 4-(acetylamino)-3-
methylbenzoate 2, a light pink crystalline solid 
of MP 134°C, was 5.8g, 92.5%.

4.3 Preparation of methyl 4-(acetylamino)-3-
methyl-5-nitrobenzoate (3)

Methyl 4-(acetylamino)-3-methylbenzoate 
2 (3g, 0.0145mol) was charged with glacial 
acetic acid (6 mL) in a 50mL flat bottom flask. 
Subsequently, concentrated sulphuric acid 
(3mL) was added, resulting  to clear solution. 
The reaction mixture was cooled in ice bath, 
and stirred while maintaining the temperature 
0-2°C. To this reaction mixture, previously 
cooled mixture of fuming nitric acid (3mL) 
and sulphuric acid (6mL) was portion wise 
introduced. After all the mixed acid was added, 
the reaction mixture was allowed to stir for about 
3 hours at 0-2°C. The reaction was monitored 
by TLC. (Hexane:Ethyl Acetate :: 5:5) After 
completion of reaction, reaction mixture was 
poured onto crushed ice, resulting in to the 
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precipitation of solid product. The product was 
allowed to stand at room temperature for 15 
minute, filtered and washed with cold water until 
free from acids. The product was recrystallized 
from ethanol, filtered, and dried by air drying. 
The yield of methyl 4-(acetylamino)-3-methyl-
5-nitrobenzoate 3, a pale yellow solid of MP 
162°C, was 3.2g, 88.89%.

4.4 Preparation of Methyl 4-amino-3-methyl-
5-nitrobenzoate (4)

Methyl 4-(acetylamino)-3-methyl-5-
nitrobenzoate 3 (3g, 0.012mol) was charged 
with methanol (30mL) in a 250mL round 
bottom flask. Subsequently, concentrated 
sulphuric acid (12mL) was added, resulting 
in to the clear solution. The reaction mixture 
was refluxed in water bath for 3-4 hours. The 
reaction was monitored by TLC. (Hexane:Ethyl 
Acetate :: 5:5) After completion of reaction, 
reaction mixture was poured onto crushed 
ice, resulting in to the precipitation of solid 
product. The product was allowed to stand at 
room temperature for 15 minute, filtered and 
washed with cold water until free from acids. 
The product was recrystallized from ethanol, 
filtered, and dried by air drying. The yield of 
methyl 4-amino-3-methyl-5-nitrobenzoate 4, a 
bright yellow crystalline solid, was 2.2g, 88%.

4.5 Preparation of Methyl 3,4-diamino-5-
methylbenzoate (5)

Methyl 4-amino-3-methyl-5-nitrobenzoate 4 
(3g, 0.014 mol) was charged with methanol 
(30mL) in a 250mL round bottom flask. 
Catalytic amount of palladized charcoal was 
added to the reaction mixture, and was allowed 
to reflux in boiling water bath. The reaction 
was monitored by TLC. (Hexane:Ethyl Acetate 
:: 5:5) After completion of reaction, reaction 
mixture was filtered to recover the catalyst. 
Subsequently,  methanol was evaporated from 
filtrate to afford solid crystalline product, which 

was recrystallized from methanol, filtered, 
and dried by air drying. The yield of methyl 
3,4-diamino-5-methylbenzoate 5, a light brown 
crystalline solid of MP 158°C, was 2.1g, 84%.  

4.6 General procedure for preparation of 
2-substituted-1H-benzo[d]imidazole-6-
carboxylates 

4.6.1 Conventional method. Methyl 
3,4-diamino-5-methylbenzoate 5 (1g, 0.005mol) 
was dissolved in isopropyl alcohol (15mL) in a 
250mL round bottom flask. Equimolar amount 
of substituted carboxylic acid or aldehyde, and 
catalytic amount of etidronic acid (20 mol%) 
were introduced to the reaction mixture. The 
reaction mixture was allowed to reflux under 
conventional heating and progress of the 
reaction was monitored by TLC (Hexane:Ethyl 
Acetate :: 5:5). After completion of reaction, 
reaction mixture was neutralized with aqueous 
sodium bicarbonate solution, allowed to stand 
at room temperature for 15 minute, filtered and 
washed thoroughly with cold water. The product 
was recrystallized from methanol, filtered, and 
dried by air drying.

4.6.2 Microwave irradiated method. Methyl 
3,4-diamino-5-methylbenzoate 5 (0.2g, 
0.001mol) was dissolved in isopropyl alcohol 
(3mL) in a glass vial. Equimolar amount of 
substituted carboxylic acid or aldehyde, and 
catalytic amount of etidronic acid (20 mol%) 
were to the reaction mixture. The reaction 
was heated at refluxing temperature under 
microwave irradiation for 30 to 60 min., and 
monitored by TLC. (Hexane:Ethyl Acetate 
:: 5:5) After completion of reaction, reaction 
mixture was neutralized with aqueous sodium 
bicarbonate solution, allowed to stand at room 
temperature for 15 minute, filtered and washed 
thoroughly with cold water. The product was 
recrystallized from methanol, filtered, and dried 
by air drying.
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4.7 Spectral Analysis

N
H

N

O

O

 

Methyl 4-methyl-2-phenyl-1H-benzo[d]
imidazole-6-carboxylate 6a.
Yield 82%, M.P. 222-224°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 8.09 (s, 1H, Ar-H), 7.65 
(s, 1H, Ar-H), 7.29 -7.26 (m, 5H, Ar-H), 5.04 
(s, 1H, -NH), 3.83 (s, 3H, -CH3 ester), 2.55 
(s, 3H, -CH3); 

13C NMR 100 MHz: (CDCl3, δ 
ppm): 167.57, 143.21, 140.96, 137.55, 125.12, 
124.02, 123.73, 115.64, 51.98, 17.06; MS m/z: 
266; Anal. Calcd. for C16H14N2O2: C, 72.16; H, 
5.30; N, 10.52; O, 12.02; Found: C, 71.20; H, 
5.28; N, 9.88%.

N
H

N

O

O

 

Methyl 2,4-dimethyl-1H-benzo[d]imidazole-6-
carboxylate 6b.
Yield 76%, M.P. 188-190°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 8.04 (s, 1H, Ar-H), 7.67 
(s, 1H, Ar-H), 5.04 (bs, 1H, NH), 3.88 (s, 3H, 
-CH3 ester), 2.61 (s, 3H, -CH3), 2.56 (s, 3H, 
-CH3); 

13C NMR 100 MHz: (CDCl3, δ ppm): 
163.06, 148.88, 137.18, 133.04, 119.28, 118.64, 
118.44, 109.35, 47.01, 12.08, 9.98; MS m/z: 
204; Anal. Calcd. for C11H12N2O2: C, 64.69; H, 
5.92; N, 13.72; O, 15.67; Found: C, 64.20; H, 
5.50; N, 14.10%.

N
H

N

O

O

 

Methyl 2-benzyl-4-methyl-1H-benzo[d]
imidazole-6-carboxylate 6c.

Yield 81%, M.P. 236-238°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 8.08 (s, 1H), 7.64 (s, 
1H), 7.26 -7.22 (m, 5H), 5.04 (s, 1H), 3. 98 (s, 
2H), 3.82 (s, 3H), 2.55 (s, 3H); 13C NMR 100 
MHz: (CDCl3, δ ppm): 166.45, 147.27, 136.02, 
135.70, 131.66, 131.15, 128.65, 128.44, 127.66, 
124.08, 114.23, 52.02, 34.07, 18.35; MS m/z: 
280; Anal. Calcd. for C17H16N2O2: C, 72.84; H, 
5.75; N, 9.99; O, 11.42; Found: C, 70.34; H, 
5.48; N, 9.11%.

N
H

N

O

O

 

Methyl 4-methyl-2-(m-tolyl)-1H-benzo[d]
imidazole-6-carboxylate 6d.
Yield 79%, M.P. 244-246°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 8.09 (s, 1H), 7.66 (s, 
1H), 7.82 (s, 1H), 7.31 - 7.28 (m, 3H), 5.05 (s, 
1H), 3.86 (s, 3H), 2.57 (s, 3H), 2.19 (s, 3H); 
13C NMR 100 MHz: (CDCl3, δ ppm): 166.09, 
151.24, 137.86, 136.41, 136.33, 130.73, 130.66, 
130.54, 129.67, 127.69, 127.15, 126.46, 124.41, 
116.35, 52.34, 19.80, 17.67; MS m/z: 280; 
Anal. Calcd. for C17H16N2O2: C, 72.84; H, 5.75; 
N, 9.99; O, 11.42; Found: C, 70.34; H, 5.48; N, 
9.11%.

N
H

N

O

O

Methyl 4-methyl-2-(p-tolyl)-1H-benzo[d]
imidazole-6-carboxylate 6e.
Yield 86%, M.P. 232-236°C; 1H NMR 400 
MHz: (CDCl3, δ ppm):8.02 - 7.93 (m, 3H), 7. 
62 (s, 1H), 7.37 (s, 2H), 5.05 (s, 1H), 3.86 (s, 
3H), 2.57 (s, 3H), 2.21 (s, 3H); 13C NMR 100 
MHz: (CDCl3, δ ppm): 166.13, 149.92, 139.44, 
139.36, 131.79, 131.37, 131.05, 129.01, 128.61, 
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125.48, 114.15, 52.03, 21.37, 18.22; MS m/z: 
280; Anal. Calcd. for C17H16N2O2: C, 72.84; H, 
5.75; N, 9.99; O, 11.42; Found: C, 70.34; H, 
5.48; N, 9.11%.

N
H

N

O

O
N

 

Methyl 4-methyl-2-(pyridin-2-yl)-1H-benzo[d]
imidazole-6-carboxylate 6f.
Yield 68%, M.P. 252-254°C; 1H NMR 400 
MHz: (CDCl3, δ ppm):8.69 (bs, 1H), 8.07 - 
7.90 (m, 3H), 7.61 - 7.41 (m, 2H), 5.02 (bs, 
1H), 3.84 (s, 3H), 2.52 (s, 3H); 13C NMR 100 
MHz: (CDCl3, δ ppm): 166.10, 152.61, 147.33, 
146.87, 139.32, 136.68, 131.37, 129.61, 128.88, 
125.89, 120.99, 115.62, 52.18, 18.53; MS m/z: 
267; Anal. Calcd.for C15H13N3O2: C, 67.40; H, 
4.90; N, 15.72; O, 11.97; Found: C, 67.34; H, 
4.82; N, 15.85%.

N
H

N

O

O

NO2

 

Methyl 4-methyl-2-(4-nitrophenyl)-1H-
benzo[d]imidazole-6-carboxylate 6g.
Yield 68%, M.P. 214-216°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 8.31 – 8.23 (m, 2H), 
7.87 – 7.78 (m, 3H), 7.53 (m, 1H), 5.05 (s, 
1H), 3.92 (s, 3H), 2.53 (m, 3H); 13C NMR 100 
MHz: (CDCl3, δ ppm): 166.25, 148.90, 138.71, 
136.80, 129.76, 129.03, 128.51, 126.69, 125.78, 
123.90, 115.62, 52.08, 18.53; MS m/z : 311; 
Anal. Calcd. for C16H13N3O4: C, 61.73; H, 4.21; 
N, 13.50; O, 20.56; Found: C, 61.60; H, 4.02; 
N, 13.76%.

N
H

N

O

O

F

 

Methyl 2-(4-fluorophenyl)-4-methyl-1H-
benzo[d]imidazole-6-carboxylate 6h.
Yield 72%, M.P. 188-190°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 7.85 – 7.73 (m, 3H), 
7.49 (m, 1H), 7.25 – 7.16 (m, 2H), 5.04 (s, 
1H), 3.93 (s, 3H), 2.54 (s, 3H); 13C NMR 
100 MHz: (CDCl3, δ ppm): 166.13, 163.36, 
149.75, 139.44, 138.58, 131.37, 131.15, 129.70, 
125.78, 115.60, 114.25, 52.10, 18.12; MS m/z: 
284; Anal. Calcd. for C16H13FN2O2: C, 67.60; 
H, 4.61; F, 6.68; N, 9.85; O, 11.26; Found: C, 
67.52; H, 4.42; N, 9.98%.

N
H

N

O

O

Cl

 

Methyl 2-(4-chlorophenyl)-4-methyl-1H-
benzo[d]imidazole-6-carboxylate 6i.
Yield 72%, M.P. 260-262°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 8.07 (s, 1H), 7.81 - 7.78 
(m, 4H), 7.67 (s, 1H), 5.04 (s, 1H), 3.84 (s, 3H), 
2.54 (s, 3H); 13C NMR 100 MHz: (CDCl3, δ 
ppm): 166.13, 149.46, 139.44, 138.58, 131.37, 
131.15, 129.34, 127.11, 125.78, 115.62, 
52.10, 18.53; MS m/z: 300; Anal. Calcd. for 
C16H13ClN2O2: C, 63.90; H, 4.36; Cl, 11.79; N, 
9.31; O, 10.64; Found: C, 63.90; H, 4.32; N, 
9.56%.

N
H

N

O

O HO

 

Methyl 2-(2-hydroxyphenyl)-4-methyl-1H-
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benzo[d]imidazole-6-carboxylate 6j.
Yield 88%, M.P. 258-260°C; 1H NMR 400 
MHz: (CDCl3, δ ppm):8.08 (s, 1H), 7.79 - 7.32 
(m, 4H), 7.02 (m, 1H), 5.05 (bs, 1H), 3.82 (s, 
3H), 2.54 (s, 3H); 13C NMR 100 MHz: (CDCl3, 
δ ppm): 166.10, 157.42, 153.29, 140.74, 136.80, 
133.66, 131.37, 131.15, 128.45, 126.48, 124.70, 
114.60, 114.00, 113.61, 52.10, 18.53; MS m/z: 
282; Anal. Calcd. for C16H14N2O3: C, 68.07; H, 
5.00; N, 9.92; O, 17.00; Found: C, 68.22; H, 
5.03; N, 9.65%.

N
H

N

O

O HO

OH

 

Methyl 2-(2,4-dihydroxyphenyl)-4-methyl-1H-
benzo[d]imidazole-6-carboxylate 6k.
Yield 89%, M.P. 276-278°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 9.61 (s, 1H), 8.06 (s, 
1H), 7.64 - 7.53 (m, 2H), 6.51 - 6.46 (m, 2H), 
5.05 (bs, 1H), 3.82 (s, 3H), 2.54 (s, 3H); 13C 
NMR 100 MHz: (CDCl3, δ ppm): 166.13, 
163.09, 158.97, 151.52, 140.74, 136.53, 131.37, 
131.15, 130.20, 126.48, 115.19, 113.39, 108.56, 
102.52, 52.08, 18.68; MS m/z: 298; Anal. Calcd. 
for C16H14N2O4: C, 64.42; H, 4.73; N, 9.39; O, 
21.45; Found: C, 64.20; H, 4.72; N, 9.22%.

N
H

N

O

O

H

 

Methyl 4-methyl-1H-benzo[d]imidazole-6-
carboxylate 6l.
Yield 92%, M.P. 174-176°C; 1H NMR 400 
MHz: (CDCl3, δ ppm):8.89 (d, J = 1.8 Hz, 1H), 
7.96 (m, 1H), 7.54 (d, J = 2.0 Hz, 1H), 3.89 (s, 
3H), 2.32 (s, 3H); 13C NMR 100 MHz: (CDCl3, 
δ ppm): 166.56, 143.32, 143.30, 140.72, 131.86, 
130.34, 129.73, 112.91, 52.10, 18.12; MS m/z: 

190; Anal. Calcd. for C10H10N2O2: C, 63.15; H, 
5.30; N, 14.73; O, 16.82; Found: C, 63.35; H, 
5.12; N, 14.75%.

N
H

N

O

O

Methyl 2-ethyl-4-methyl-1H-benzo[d]
imidazole-6-carboxylate6m.
Yield 77%, M.P. 224-224°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 7.78 (s, 1H), 7.63 (s, 
1H), 3.89 (s, 3H), 2.92 - 2.86 (m, 2H), 2.32 (d, 
J = 0.5 Hz, 3H), 1.21 (m, 3H); 13C NMR 100 
MHz: (CDCl3, δ ppm): 166.35, 146.00, 142.19, 
139.33, 131.86, 129.73, 112.91, 52.07, 29.05, 
18.12, 12.77; MS m/z: 218; Anal. Calcd.for 
C12H14N2O2: C, 66.04; H, 6.47; N, 12.84; O, 
14.66; Found: C, 65.94; H, 6.62; N, 13.01%.

N
H

N

O

O

Methyl 4-methyl-2-propyl-1H-benzo[d]
imidazole-6-carboxylate6n.
Yield 74%, M.P. 202-204°C; 1H NMR 400 
MHz: (CDCl3, δ ppm): 7.87 (s, 2H), 3.89 (s, 
3H), 3.01 (t, J = 6.4 Hz, 2H), 2.30 (s, 3H), 
1.84 (m, 2H), 0.98 (m, 3H); 13C NMR 100 
MHz: (CDCl3, δ ppm): 166.35, 146.43, 142.28, 
139.32, 130.02, 129.52, 112.96, 52.08, 27.90, 
21.74, 18.12, 13.78; MS m/z: 232; Anal. Calcd.
for C13H16N2O2: C, 67.22; H, 6.94; N, 12.06; O, 
13.78; Found: C, 67.23; H, 6.81; N, 11.95%.

N
H

N

O

O

CF3
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Methyl 4-methyl-2-(trifluoromethyl)-1H-
benzo[d]imidazole-6-carboxylate6o.
Yield 86%, M.P. 200-204°C; 1H NMR 400 
MHz: (CDCl3, δ ppm):8.02 (m, 1H), 7.53 (d, 
J = 2.1 Hz, 1H), 3.88 (s, 3H), 2.45 (s, 3H); 
13C NMR 100 MHz: (CDCl3, δ ppm): 166.07, 
148.08, 140.05, 139.97, 131.37, 130.02, 128.08, 
122.99, 115.62, 52.16, 18.68; MS m/z: 258; 
Anal. Calcd. for C11H9F3N2O2: C, 51.17; H, 
3.51; F, 22.07; N, 10.85; O, 12.39; Found: C, 
51.03; H, 3.37; N, 10.96%.
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