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1. General Information 

Reactions were monitored by using thin-layer chromatography (TLC) on 

commercial silica gel plates (GF 254). Visualization of the developed plates was 

performed under UV lights (GF 254 nm). Flash column chromatography was 

performed on silica gel (200-300 mesh). 1H and 13C NMR spectra were recorded on a 

Bruker AV400 or 500 MHz spectrometer. Chemical shifts (δ) were reported in ppm 

referenced to an internal TMS standard or the DMSO-d6 residual peak (δ 2.50) for 1H 

NMR. Chemical shifts of 13C NMR were reported relative to CDCl3 (δ 77.0) or 

D6-DMSO (δ 39.5). The following abbreviations were used to describe peak splitting 

patterns when appropriate: br s = broad singlet, s = singlet, d = doublet, t = triplet, q = 

quartet, m = multiplet. Coupling constant, J, was reported in Hertz unit (Hz). High 

resolution mass spectra (HRMS) were obtained on an ESI-LC-MS/MS spectrometer. 

 

2. Synthesis and Characterization of Substrates  

2.1 Synthesis of Substrates  

Substrates 1b-1w were prepared according to the following general procedure. 1 

N
R1

X

+

NH2

R2

Pd2(dba)3, IPr.HCl

t-BuOK, Dioxane, 100 oC

N
H
N

R1 R2

 

Under an atmosphere of argon, 1,4-dioxane (10 mL), t-BuOK (504 mg, 4.5 mmol), 

2-halopyridine (3.0 mmol), and aniline (3.6 mmol) were added in turn to a Schlenk tube 

charging with Pd2(dba)3 (60 mg, 0.06 mmol), IPr·HCl (1,3-bis(2,6-diisopropyl phenyl) 

imidazolium chloride) (54 mg, 0.12 mmol), and a magnetic stirring bar. The Schlenk 

tube was placed in a 100 °C oil bath and stirred for 2-48 h. The mixture was then 

allowed to cool to room temperature, then diluted with water, and extracted with ethyl 

acetate. The extracts were combined, washed with brine, and then dried over anhydrous 

Na2SO4. The solvent was removed under vacuum and the residue was purified by flash 

chromatography. 
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Substrates 3a-3d were prepared according to the following general procedure. 2 

NH2

+R1

H
N

NH

R2

R1AlCl3

130 oC
R2CN

 

A mixture of AlCl3 (11.0 mmol, 1.1 equiv), aniline (11.0 mmol, 1.1 equiv) and 

carbonitrile (10.0 mmol) was stirred at 130 oC under an inert atmosphere in a sealed 

tube for about an hour. The hot mixture was poured into a solution of concentrated 

NaOH solution (40 mL) in mixed water and ice (100 mL) and stirred for about 15 

minutes. Then the mixture was extracted with EtOAc (25 mL × 3). The combined 

organic layers were washed with brine (30 mL × 3), dried over anhydrous Na2SO4, and 

evaporated under vacuum. The residue was purified either by column chromatography 

on silica gel or by recrystallization. 

 

2.2 Characterization of Some New Substrates  

 

N-(4-iodophenyl)-2-aminopyridine (1h) 

N

H
N

I  
1H NMR (400 MHz, CDCl3): δ 8.21 (d, J = 6.4 Hz, 1H), 7.61-7.58 (m, 2H), 7.53-7.49 

(m, 1H), 7.16 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 1H), 6.78-6.75 (m, 1H), 6.66 (br 

s, 1H); 13C NMR (125 MHz, CDCl3): δ 155.4, 148.2, 140.4, 138.0, 137.7, 121.7, 115.4, 

108.8, 84.7.  

 

N-(4-(2-(trimethylsilyl)ethynyl)phenyl)-2-aminopyridine (1i) 

N

H
N

TMS  
1H NMR (400 MHz, CDCl3): δ 8.23 (d, J = 8.0 Hz, 1H), 7.55-7.50 (m, 1H), 7.42 (d, J = 

8.8 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 6.87 (d, J = 8.0 Hz, 1H), 6.78 (t, J = 5.6 Hz, 1H), 

6.61(br s, 1H), 0.25 (s, 9H); 13C NMR (125 MHz, CDCl3): δ 155.1, 148.4, 140.9, 137.7, 

133.1, 118.6, 116.4, 115.7, 109.2, 105.3, 92.9. 

 

N-(2-nitrophenyl)-2-aminopyridine (1n) 
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N

H
N

NO2

 
1H NMR (400 MHz, CDCl3): δ 10.15 (br s, 1H), 8.75 (d, J = 7.6 Hz, 1H), 8.35 (t, J = 

-fluoro-N-phenyl-2-aminopyridine (1r) 

4.4 Hz, 1H), 8.23 (d, J = 6.8 Hz, 1H), 7.84 (t, J = 5.6 Hz, 1H), 7.64 (t, J = 5.6 Hz, 1H), 

7.55 (d, J = 5.6 Hz, 1H), 7.21 (d, J = 5.6 Hz, 1H), 6.94 (t, J = 4.4 Hz, 1H); 13C NMR 

(125 MHz, CDCl3): δ 153.5, 147.9, 138.9, 138.0, 135.6, 129.0, 126.2, 122.5, 119.6, 

117.8, 113.8. 

 

3

N

H
N

F

 
1H NMR (400 MHz, CDCl3): δ 8.01 (d, J = 7.6 Hz, 1H), 7.66 (d, J = 7.6 Hz, 2H), 7.33 

-chloro-N-phenyl-2-aminopyridine (1s) 

(t, J = 5.6 Hz, 2H), 7.30-7.25 (m, 1H), 7.04 (t, J = 7.2 Hz, 1H), 6.72 (d, J = 3.6 Hz, 1H), 

6.61 (br s, 1H); 13C NMR (125 MHz, CDCl3): δ 148.0, 145.9, 145.4, 145.3, 142.6, 

142.5, 139.6, 128.9, 122.3, 120.9, 120.8, 119.1, 114.4. 

 

3

N

H
N

Cl

 
1H NMR (400 MHz, CDCl3): δ 8.13 (d, J = 4.0 Hz, 1H), 7.63 (d, J = 7.6 Hz, 2H), 7.57 

thyl 2-(phenylamino)pyridine-3-carboxylate (1t) 

(d, J = 7.6 Hz, 1H), 7.34 (d, J = 8.4 Hz, 2H), 7.05 (t, J = 7.2 Hz, 1H), 6.97 (br s, 1H), 

6.70 (d, J = 7.6 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 151.4, 145.8, 139.8, 136.6, 

128.9, 122.8, 120.0, 116.1, 115.2. 

 

e

N

H
N

EtO2C

 
1H NMR (400 MHz, CDCl3): δ 10.20 (br s, 1H), 8.38-8.36 (m, 1H), 8.26-8.23 (m, 1H), 

7.70 (t, J = 7.6 Hz, 2H), 7.36-7.32 (m, 2H), 7.05 (t, J = 7.6 Hz, 1H), 6.73-6.70 (m, 1H), 

4.40 (t, J = 7.2 Hz, 2H), 1.42 (t, J = 7.2 Hz, 3H); 13C NMR (125 MHz, CDCl3): δ 167.5, 

156.2, 140.1, 139.7, 133.0, 128.8, 122.7, 120.8, 113.2, 107.2, 61.2, 14.2. 
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4-(trifluoromethyl)-N-phenyl-2-aminopyridine (1u) 

N

H
NF C3

 
1H NMR (400 MHz, MeOD): δ 8.28 (d, J = 5.2 Hz, 1H), 7.58-7.56 (m, 2H), 7.30 (t, J = 

3. General Procedure and Product Characterization 

3.1 General Procedure 

Substrates 2a-2w were afforded according to the following procedure 

5.2 Hz, 2H), 7.02-6.99 (m, 2H), 6.90 (t, J = 4.8 Hz, 1H), 6.76 (br s, 1H); 13C NMR (125 

MHz, CDCl3): δ 156.9, 156.8, 149.6, 140.4, 140.1, 139.9, 139.6, 139.4, 139.3, 129.5, 

126.1, 124.0, 123.8, 121.8, 121.3, 121.1, 110.0, 103.7, 103.6. 

 

PhI (10 mol%)

CH3COOOH (1.05 equiv)

HFIP, 25 oC, 1.5 h
N

N

N N
H

1 2

R1 R2 R1

R2

 

A tube was charged with 1 (0.2 mmol), PhI (0.02 mmol), peracetic acid (41-45 wt 

%, 3

Substrates 4a-4d were afforded according to the following procedure 

4 µL), and 1,1,1,3,3,3-hexafluoro-2-propanol (2 mL). The reaction mixture was 

stirred at room temperature for 1.5 h. The reaction mixture was quenched with saturated 

solution of sodium thiosulphate and extracted with ethyl acetate. The organic layer was 

washed with brine, and dried over anhydrous Na2SO4. The organic extracts were 

filtered and concentrated under reduced pressure. Purification by column 

chromatography on silica gel afforded the pure product. 

 

PhI (10 mol%)
CH3COOOH (1.05 equiv)

HFIP, 50 oC, 1.5 h
N
H

NH
R

N
H

NR

3 4  

A tube was charged with 3 (0.2 mmol), PhI (0.02 mmol), peracetic acid (41-45 wt 

%, 34 µL), and 1,1,1,3,3,3-Hexafluoro-2-propanol (2 mL). The reaction mixture was 
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stirred at 50 oC for 1.5 h. The reaction mixture was quenched with saturated solution of 

sodium thiosulphate and extracted with ethyl acetate. The organic layer was washed 

with brine, dried over anhydrous Na2SO4. The organic extracts were filtered and 

concentrated under reduced pressure. Purification by column chromatography on silica 

gel afforded the pure product. 

 

3.2 Product Characterization 

yrido[1,2-a]benzimidazole (2a) 

 

P

N

N

 

Yield: 91%. mp 181-182 oC, white solid. 1H NMR (400 MHz, D6-DMSO): δ 9.08 (d, J 

-methoxypyrido[1,2-a]benzimidazole (2b) 

= 6.8 Hz, 1H), 8.30 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.66 (d, J = 9.2 Hz, 

1H), 7.57-7.48 (m, 2H), 7.39-7.35 (m, 1H), 7.00-6.98 (m, 1H); 13C NMR (125 MHz, 

D6-DMSO): δ 148.0, 144.3, 130.4, 128.9, 127.3, 125.6, 120.8, 119.2, 117.2, 112.3, 

110.5; HRMS (ESI): Exact mass calcd for C11H9N2 [M+H]+, 169.0760; 

Found :169.0765. 

 

8

N

N

OCH3  

Yield: 85%. mp 155-156 oC, dark solid. 1H NMR (400 MHz, D6-DMSO): δ 8.99 (d, J = 

-methylpyrido[1,2-a]benzimidazole (2c) 

6.8 Hz, 1H), 7.90 (d, J = 2.4 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.59 (d, J = 9.2 Hz, 1H), 
7.46-7.42 (m, 1H), 7.14-7.12 (m, 1H), 6.95-6.92 (m, 1H), 3.88 (s, 3H); 13C NMR (100 
MHz, D6-DMSO): δ 154.6, 147.1, 138.4, 128.7, 128.4, 126.3, 119.4, 116.9, 115.4, 
109.6, 94.6, 55.7; HRMS (ESI): Exact mass calcd for C12H11N2O [M+H]+, 199.0866; 
Found: 199.0870. 
 

8
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N

N

 

Yield: 93%. mp 83-85 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 8.98 (d, J 
= 6.8 Hz, 1H), 8.10 (s, 1H), 7.68 (d, J = 8.4 Hz, 1H), 7.61 (d, J = 9.2 Hz, 1H), 
7.52-7.47 (m, 1H), 7.34-7.32 (m, 1H), 6.97-6.93 (m, 1H), 2.53 (s, 3H); 13C NMR (125 
MHz, D6-DMSO): δ 147.5, 142.1, 130.0, 129.5, 128.7, 127.0, 126.7, 118.6, 117.0, 
111.3, 110.1, 21.4; HRMS (ESI): Exact mass calcd for C12H11N2 [M+H]+, 183.0917; 
Found: 183.0923. 
 

8-(tert-butyl)pyrido[1,2-a]benzimidazole (2d) 

N

N

 

Yield: 94%. mp 90-92 oC, pale yellow solid. 1H NMR (400 MHz, D6-DMSO): δ 9.12 (d, 
J = 6.8 Hz, 1H), 8.29 (d, J = 1.6 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.63- 7.57(m, 2H), 
7.52-7.48 (m, 1H), 6.97-6.93 (m, 1H), 1.41 (s, 9H); 13C NMR (125 MHz, D6-DMSO): δ 
147.8, 143.8, 142.0, 129.4, 128.4, 126.9, 123.4, 118.3, 116.9, 109.8, 107.9, 34.8, 31.6; 
HRMS (ESI): Exact mass calcd for C15H17N2 [M+H]+, 225.1386; Found: 225.1391. 
 

8-fluoropyrido[1,2-a]benzimidazole (2e) 

N

N

F  

Yield: 94%. mp 182-183 oC, white solid. 1H NMR (400 MHz, D6-DMSO): δ 9.00 (d, J 
= 6.8 Hz, 1H), 8.26-8.23 (m, 1H), 7.83-7.80 (m, 1H), 7.65 (d, J = 9.2 Hz, 1H), 
7.56-7.51 (m, 1H), 7.40-7.35 (m, 1H), 7.01-6.98 (m, 1H); 13C NMR (125 MHz, 
D6-DMSO): δ 158.1, 156.2, 148.5, 140.5, 130.0, 128.4, 128.2, 127.0, 120.1, 120.0, 
117.2, 113.9, 113.7, 110.4, 98.7, 98.5; HRMS (ESI): Exact mass calcd for C11H8FN2 
[M+H]+, 187.0666; Found: 187.0665. 
 

8-chloropyrido[1,2-a]benzimidazole (2f) 

N

N

Cl  

Yield: 99%. mp 110-112 oC, white solid. 1H NMR (400 MHz, CDCl3): δ 8.36 (d, J = 
6.8 Hz, 1H), 7.89 (s, 1H), 7.85 (d, J = 8.8 Hz, 1H), 7.68 (d, J = 9.2 Hz, 1H), 7.50 (d, J = 
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2.0 Hz, 1H), 7.48-7.42 (m, 1H), 6.87 (t, J = 6.4 Hz, 1H); 13C NMR (125 MHz, CDCl3): 
δ 149.0, 143.0, 129.6, 129.0, 126.6, 126.4, 125.0, 120.8, 118.2, 110.8, 110.5; HRMS 
(ESI): Exact mass calcd for C11H8ClN2 [M+H]+, 203.0371; Found: 203.0369. 
 

8-bromopyrido[1,2-a]benzimidazole (2g) 

N

N

Br  

Yield: 91%. mp 151-153 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 9.05 (d, 
J = 6.8 Hz, 1H), 8.62 (d, J = 2.0 Hz, 1H), 7.73 (d, J = 8.8 Hz, 1H), 7.65 (d, J = 9.2 Hz, 
1H), 7.61-7.54 (m, 2H), 7.02-6.99 (m, 1H); 13C NMR (100 MHz, CDCl3): δ 149.0, 
143.6, 129.6, 129.0, 125.1, 121.3, 118.4, 113.9, 113.6, 110.8; HRMS (ESI): Exact mass 
calcd for C11H8BrN2 [M+H]+, 246.9865; Found: 246.9873. 
 

8-iodopyrido[1,2-a]benzimidazole (2h) 

 

N

N

I  

Follow the general procedure, yield: 39%. mp 181-182 oC, off-white solid. The yield of 
2h was improved significantly to 91% by slowly addition of a solution of peracetic acid 
(34 μL) in HFIP (1.0 mL) during 5 minutes to a HFIP (1.0 mL) solution of 
N-(4-iodophenyl)-2-aminopyridine. 1H NMR (400 MHz, CDCl3): δ 8.38 (d, J = 6.8 Hz, 
1H), 8.25(s, 1H), 7.80-7.77 (m, 1H), 7.71-7.68 (m, 1H), 7.48-7.43 (m, 1H), 6.88 (t, J = 
6.8 Hz, 1H); 13C NMR (125 MHz, CDCl3): δ 148.5, 143.8, 134.4, 130.1, 129.9, 125.0, 
121.6, 119.5, 118.1, 110.9, 83.3; HRMS (ESI): Exact mass calcd for C11H8IN2 [M+H]+, 
294.9727; Found: 294.9725. 
 

8-(trimethylsilyl)ethynylpyrido[1,2-a]benzimidazole (2i) 

N

N

TMS  

Yield: 78%. mp 209-210 oC, pale yellow solid. 1H NMR (400 MHz, CDCl3): δ 8.41 (d, 
J = 6.8 Hz, 1H), 8.05 (s, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.69 (d, J = 9.2 Hz, 1H), 
7.64-7.61 (m, 1H), 7.48-7.44 (m, 1H), 6.89 (t, J = 6.8 Hz, 1H), 0.29 (s, 9H); 13C NMR 
(125 MHz, CDCl3): δ 149.5, 144.6, 130.0, 129.8, 128.3, 125.2, 119.7, 118.2, 115.5, 
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114.3, 110.9, 105.7, 93.6; HRMS (ESI): Exact mass calcd for 
C16H16N2Si[M+H]+,265.1156; Found: 265.1154. 
 

8-nitropyrido[1,2-a]benzimidazole (2j) 

N

N

NO2  

Yield: 97%. mp 275-276 oC, dark solid. 1H NMR (400 MHz, CDCl3): δ 8.92(s, 1H), 
8.60 (d, J = 6.8 Hz, 1H), 8.47-8.44 (m, 1H), 7.96 (d, J = 9.2 Hz, 1H), 7.80 (d, J = 9.2 
Hz, 1H), 7.64 (t, J = 7.2 Hz, 1H), 7.06 (t, J = 6.4 Hz, 1H); 13C NMR (125 MHz, CDCl3): 
δ 152.2, 148.9, 141.7, 132.0, 128.0, 125.8, 121.4, 119.8, 118.7, 112.1, 108.0; HRMS 
(ESI): Exact mass calcd for C11H7N3O2[M+H]+, 214.0611; Found: 214.0614. 
 

7-chloropyrido[1,2-a]benzimidazole (2k) 

N

N

Cl
 

Yield: 44%. mp 209-210 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 9.09 (d, 
J = 6.8 Hz, 1H), 8.34 (d, J = 8.8 Hz, 1H), 7.84 (s, 1H), 7.67 (d, J = 8.8 Hz, 1H), 7.60 (t, 
J = 6.8 Hz, 1H), 7.39-7.37 (m, 1H), 7.04 (t, J = 6.8 Hz, 1H); 13C NMR (125 MHz, 
D6-DMSO): δ 148.9, 144.8, 130.9, 129.8, 127.5, 127.3, 120.6, 118.1, 116.9, 113.5, 
110.9; HRMS (ESI): Exact mass calcd for C11H8ClN2[M+H]+, 203.0371; Found: 
203.0370. 
 

9-chloropyrido[1,2-a]benzimidazole (2k’) 

N

N

Cl  

Yield: 44%. mp 225-226 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 9.36 (d, 
J = 6.8 Hz, 1H), 7.79-7.77 (m, 1H), 7.71 (d, J = 9.2 Hz, 1H), 7.63-7.59 (m, 1H), 7.48 (t, 
J = 8.0 Hz, 1H), 7.41-7.39 (m, 1H), 7.06-7.02 (m, 1H); 13C NMR (125 MHz, 
D6-DMSO): δ 148.6, 145.9, 130.7, 127.9, 125.9, 124.3, 121.8, 118.2, 117.5, 117.2, 
110.1; HRMS (ESI): Exact mass calcd for C11H8ClN2[M+H]+, 203.0375; Found: 
203.0374. 
 

6-methylpyrido[1,2-a]benzimidazole (2l)  

N

N
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Yield: 79%. mp 139-140 oC, white solid. 1H NMR (400 MHz, CDCl3): δ 8.42 (d, J = 
6.8 Hz, 1H), 7.76-7.72 (m, 2H), 7.43-7.39 (m, 1H), 7.35-7.28 (m, 2H), 6.86-6.82 (m, 
1H), 2.80 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 148.0, 144.0, 130.0, 128.8, 128.3, 
125.6, 125.2, 121.0, 118.2, 110.1, 107.7, 17.0; HRMS (ESI): Exact mass calcd for 
C12H11N2 [M+H]+, 183.0917; Found: 183.0918. 
 

6-fluoropyrido[1,2-a]benzimidazole (2m) 

N

N F

 

Yield: 71%. mp 207-208 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 9.10 (d, 
J = 6.8 Hz, 1H), 8.17-8.15 (m, 1H), 7.72 (d, J = 9.2 Hz, 1H), 7.64-7.60 (m, 1H), 
7.35-7.31 (m, 2H), 7.08-7.04 (m, 1H); 13C NMR (100 MHz, D6-DMSO): δ 154.0, 151.5, 
147.9, 132.9, 132.7, 131.4, 131.3, 130.7, 126.9, 120.6, 120.5, 117.0, 110.8, 110.0, 109.9, 
108.2, 108.1; HRMS (ESI): Exact mass calcd for C11H8FN2 [M+H]+, 187.0666; Found: 
187.0665. 
 

6-nitropyrido[1,2-a]benzimidazole (2n) 

N

N NO2

 

Yield: 88%. mp 300-301 oC, dark solid. 1H NMR (400 MHz, CDCl3): δ 8.55 (d, J = 6.8 
Hz, 1H), 8.46 (d, J = 8.0 Hz, 1H), 8.23 (d, J = 8.0 Hz, 1H), 7.94 (d, J = 9.6 Hz, 1H), 
7.65-7.60 (m, 1H), 7.45 (t, J = 8.0 Hz, 1H), 7.05 (t, J = 6.8 Hz, 1H); 13C NMR (125 
MHz, CDCl3): δ 151.1, 138.6, 138.5, 132.0, 131.8, 125.2, 123.0, 119.4, 119.0, 116.7, 
112.3; HRMS (ESI): Exact mass calcd for C11H7N3O2[M+H]+, 214.0611; Found: 
214.0608. 
 

4-methylpyrido[1,2-a]benzimidazole (2o) 

N

N

 

Yield: 85%. mp 135-136 oC, white solid. 1H NMR (400 MHz, CDCl3): δ 8.33 (d, J = 
6.8 Hz, 1H), 7.98 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.54-7.50 (m, 1H), 
7.38-7.34 (m, 1H), 7.22 (d, J = 6.4 Hz, 1H), 6.78 (t, J = 6.8 Hz, 1H), 2.71 (s, 3H); 13C 
NMR (125 MHz, CDCl3): δ 149.0, 144.1, 129.1, 127.7, 127.6, 125.4, 122.8 120.9, 
119.9, 110.4, 110.3, 17.5; HRMS (ESI): Exact mass calcd for C12H11N2 [M+H]+, 
183.0917; Found: 183.0920. 
 

3-methylpyrido[1,2-a]benzimidazole (2p) 
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N

N

 

Yield: 97%. mp 163-164 oC, white solid. 1H NMR (400 MHz, CDCl3): δ 8.32 (d, J = 
6.8 Hz, 1H), 7.89 (d, J = 8.4 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.49 (t, J = 7.6 Hz, 1H), 
7.43 (s, 1H), 7.33 (t, J = 7.6 Hz, 1H), 6.68 (d, J = 6.4 Hz, 1H), 2.47 (s, 3H); 13C NMR 
(125 MHz, CDCl3): δ 149.1, 144.8, 140.7, 128.7, 125.4, 124.2, 120.5, 119.6, 116.0, 
113.1, 110.1, 21.9; HRMS (ESI): Exact mass calcd for C12H11N2 [M+H]+, 183.0917; 
Found: 183.0919. 
 

1,8-dimethylpyrido[1,2-a]benzimidazole (2q) 

N

N

 

Yield: 94%. mp 118-120 oC, white solid. 1H NMR (400 MHz, D6-DMSO): δ 8.09 (s, 
1H), 7.70 (d, J = 8.4 Hz, 1H), 7.49 (d, J = 9.2 Hz, 1H), 7.44-7.40 (m, 1H), 7.33 (d, J = 
8.4 Hz, 1H), 6.74 (d, J = 6.4 Hz, 1H), 3.03 (s, 3H), 2.54 (s, 3H); 13C NMR (100 MHz, 
D6-DMSO): δ 148.6, 142.7, 139.4, 129.5, 129.4, 129.1, 126.3, 118.2, 114.8, 114.3, 
110.2, 21.3, 20.6; Exact mass calcd for C13H13N2 [M+H]+, 197.1073; Found: 197.1076. 
 

4-fluoropyrido[1,2-a]benzimidazole (2r) 

N

N

F

 

Yield: 94%. mp 225-226 oC, off-white solid. 1H NMR (400 MHz, CDCl3): δ 8.29 (d, J 
= 6.8 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H), 7.57 (t, J = 7.6 Hz, 
1H), 7.43 (t, J = 8.0 Hz, 1H), 7.14 (t, J = 7.6 Hz, 1H), 6.81-6.77 (m, 1H); 13C NMR 
(125 MHz, CDCl3): δ 152.5, 150.5, 144.2, 141.4, 141.2, 129.1, 126.1, 121.9, 121.4, 
120.6, 111.1, 111.0, 110.7, 109.0; HRMS (ESI): Exact mass calcd for C11H7FN2 
[M+H]+, 187.0666; Found: 187.0666. 
 

4-chloropyrido[1,2-a]benzimidazole (2s) 

N

N

Cl

 

Yield: 84%. mp 147-148 oC, off-white solid. 1H NMR (400 MHz, CDCl3): δ 8.42 (d, J 
= 6.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.89 (d, J = 8.4 Hz, 1H), 7.57-7.52 (m, 2H), 
7.43 (d, J = 7.6 Hz, 1H), 6.82 (t, J = 6.8 Hz, 1H); 13C NMR (125 MHz, CDCl3): δ 145.8, 
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144.1, 129.5, 127.8, 126.2, 123.8, 123.5, 122.0, 120.7, 110.7, 109.8; HRMS (ESI): 
Exact mass calcd for C11H7ClN2 [M+H]+, 203.0371; Found: 203.0372. 
 
ethyl benzo[4,5]imidazo[1,2-a]pyridine-4-carboxylate (2t) 

N

N

CO2Et

 

Yield: 67%. mp 98-100 oC, green solid. 1H NMR (400 MHz, D6-DMSO): δ 9.34 (d, J = 
6.4 Hz, 1H), 8.35 (d, J = 8.0 Hz, 1H), 8.17 (d, J = 6.4 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H), 
7.56 (t, J = 7.6 Hz, 1H), 7.43 (t, J = 7.6 Hz, 1H), 7.10 (t, J = 7.2 Hz, 1H), 4.42 (t, J = 
6.8 Hz, 2H), 1.37 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, D6-DMSO): δ 163.8, 144.5, 
144.0, 133.6, 131.0, 128.2, 125.7, 121.1, 119.2, 119.0, 111.8, 108.9, 60.8, 14.0; HRMS 
(ESI): Exact mass calcd for C14H12N2O2 [M+H]+, 241.0972; Found: 241.0974. 
 

3-(trifluoromethyl)pyrido[1,2-a]benzimidazole (2u) 

N

NF3C

 

Yield: 93%. mp 226-227 oC, white solid. 1H NMR (400 MHz, CDCl3): δ 8.57 (d, J = 
7.2 Hz, 1H), 8.01 (t, J = 7.2 Hz, 2H), 7.95 (d, J = 8.0 Hz, 1H), 7.62-7.58 (m, 1H), 7.47 
(t, J = 7.6 Hz, 1H), 7.01 (t, J = 7.2 Hz, 1H), 13C NMR (125 MHz, CDCl3): δ 146.3, 
145.1, 131.0, 130.7, 128.5, 126.5, 126.2, 124.1, 122.6, 121.9, 120.7, 116.3, 110.7, 105.9; 
HRMS (ESI): Exact mass calcd for C12H7F3N2 [M+H]+, 237.0634; Found: 237.0636. 
 

Benzimidazo[1,2-a]quinoline (2v)  

N

N

 

Yield: 93%. mp 97-99 oC, yellow solid. 1H NMR (400 MHz, CDCl3): δ 8.58 (d, J = 8.4 
Hz, 1H), 8.39 (d, J = 8.4 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 
7.78-7.74 (m, 1H), 7.70 (d, J = 9.6 Hz, 1H), 7.62 (d, J = 9.2 Hz, 1H), 7.57-7.47 (m, 3H); 
13C NMR (100 MHz, CDCl3): δ 148.3, 145.0, 135.9, 131.0, 129.6, 129.5, 124.4, 124.1, 
123.6, 122.7, 120.7, 118.0, 115.3, 113.9; HRMS (ESI): Exact mass calcd for C15H11N2 
[M+H]+, 219.0917; Found: 219.0923. 
 

Benzimidazo[2,1-a]isoquinoline (2w) 
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N

N

 

Yield: 77%. mp 129-130 oC, yellow solid. 1H NMR (400 MHz, CDCl3): δ 8.83 (d, J = 
8.0 Hz, 1H), 8.17 (d, J = 8.0 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 
7.77-7.75 (m, 1H), 7.70-7.67 (m, 2H), 7.54-7.50 (m, 1H), 7.44-7.40 (m, 1H), 7.08 (d, J 
= 7.2 Hz, 1H); 13C NMR (125 MHz, CDCl3): δ 147.3, 143.8, 131.6, 130.0, 128.2, 127.1, 
125.0, 124.7, 123.6, 121.9, 121.4, 119.9, 111.4, 111.1, 109.8; HRMS (ESI): Exact mass 
calcd for C15H11N2 [M+H]+, 219.0917; Found: 219.0914. 
 

2-phenyl-1H-benzo[d]imidazole (4a) 

N

H
N

 

Yield: 95%. mp 302-303 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 12.89 
(br s, 1H), 8.98 (d, J = 6.4 Hz, 1H), 8.20 (d, J = 6.4 Hz, 1H), 7.86 (d, J = 8.8 Hz, 1H), 
7.68 (t, J = 8.0 Hz, 1H), 7.55-7.50 (m, 3H), 7.20 (t, J = 6.8 Hz, 1H); 13C NMR (125 
MHz, D6-DMSO): δ 162.9, 151.1, 130.6, 130.5, 130.1, 129.1, 129.0, 126.8, 115.9, 
114.4; HRMS (ESI): Exact mass calcd for C13H11N2 [M+1]+ 195.0917, found: 
195.0918.   
 

5-methyl-2-phenyl-1H-benzo[d]imidazole (4b) 

N

H
N

 

Yield: 91%. mp 247-249 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 12.74 
(br s, 1H), 8.14 (d, J = 7.6 Hz, 2H), 7.55-7.45 (m, 4H), 7.40-7.31 (m, 1H), 7.03 (t, J = 
8.0 Hz, 1H), 2.43 (s, 3H); 13C NMR (125 MHz, D6-DMSO): δ 151.1, 150.7, 144.2, 
141.9, 135.2, 133.0, 131.8, 130.5, 130.3, 129.6, 128.9, 126.2, 123.9, 123.2, 118.6, 118.4, 
111.0, 110.8, 21.3, 21.2; HRMS (ESI): Exact mass calcd for C14H13N2 [M+1]+ 209.1073, 
found: 209.1074.  
 

5-chloro-2-phenyl-1H-benzo[d]imidazole (4c) 

N

H
N

Cl  

Yield: 90%. mp 213-215 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 13.09 
(br s, 1H), 8.16 (d, J = 6.8 Hz, 2H), 7.72-7.66 (m, 1H), 7.58-7.49 (m, 4H), 7.22 (t, J = 
9.2 Hz, 1H); 13C NMR (125 MHz, D6-DMSO): δ 152.8, 152.4, 144.7, 142.6, 135.7, 
133.8, 130.2, 129.7, 129.0, 126.8, 126.6, 126.1, 122.6, 122.1, 120.1, 118.2, 112.6, 111.0; 
HRMS (ESI): Exact mass calcd for C13H10ClN2 [M+1]+ 229.0527, found: 229.0527. 
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5-bromo-2-phenyl-1H-benzo[d]imidazole (4d) 

N

H
N

Br  

Yield: 91%. mp 201-202 oC, off-white solid. 1H NMR (400 MHz, D6-DMSO): δ 13.07 

4. References 

(1)  (a) G. A. Grasa, M. S. Viciu, J. Huang and S. P. Nolan, J. Org. Chem., 

(2)  J. Huang, Y. He, Y. Wang and Q. Zhu, Chem. Eur. J., 2012, 18, 13964. 

 

5. Copies of 1H NMR and 13C NMR Spectra

(br s, 1H), 8.15 (t, J = 6.8 Hz, 2H), 7.84-7.66 (m, 1H), 7.61-7.47 (m, 4H), 7.32 (t, J = 
8.8 Hz, 1H); 13C NMR (125 MHz, D6-DMSO): δ 152.6, 152.3, 145.3, 142.9, 136.3, 
134.1, 130.2, 129.6, 129.0, 126.6, 125.2, 124.7, 121.2, 120.5, 114.7, 113.9, 113.1; 
HRMS (ESI): Exact mass calcd for C13H10BrN2 [M+1]+ 273.0022, found: 273.0022. 
 

2001, 66, 7729; (b) H. Wang,  Y. Wang,  C. Peng,  J. Zhang and Q. 

Zhu,  J. Am. Chem. Soc., 2010, 132, 13217.  
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