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I. General methods and materials
Unless otherwise noted, all commercial materials and solvents were used without further 

purification and all the reactions were carried out in a Schlenk tube equipped with magnetic 

stir bar. 1H NMR spectra were recorded in CDCl3 at 400 MHz and 13C NMR spectra were 

recorded in CDCl3 at 100 MHz respectively, 1H and 13C NMR were referenced to CDCl3 at δ 

7.260 and 77.0 respectively. GC–MS was obtained using electron ionization (Agilent 

Technologies 7890A/5975C). HRESIMS spectra were acquired using an Agilent 6210 

ESI/TOF mass spectrometer. IR spectra were obtained as potassium bromide pellets or as 

liquid films between two potassium bromide pellets with a Brucker Vector 22 spectrometer. 

TLC was performed using commercially prepared 100-400 mesh silica gel plates (GF254), and 

visualization was effected at 254 nm. All the other chemicals were purchased from Aldrich 

Chemicals. Commercial reagents were used without further purification.

II. General methods for the synthesis of 2-aminopyridine derivatives

NH

NH2
HCl

N F
+

N NH2

I I

A mixture of 2-fluoro-3-iodopyridine (1 mmol), acetamidine hydrochloride (1.2 mmol)， 

NaOH (2.5 mmol), H2O (5 equiv.) and DMSO (2.5 mL) was added successively in a 25 mL 

Schlenk tube. After stirring for 24 h at 130 oC, the solution was filtered though a small 

amount of silica gel. Then the residue was concentrated in vacuo and the crude was purified 

by flash chromatography with n-hexane/ethyl acetate (2/1, v/v) to afford the 3-iodopyridin-2-

amine as a pale-yellow solid in 95% yield.

III General methods for the Synthesis of N,N-dimethylpyridin-2-amines

N F
+ NaOH, H2O

N NMe2

NO2

H3C
N
CH3

O NO2

A mixture of 2-fluoro-3-nitropyridine (1 mmol), acetamidine hydrochloride (1.2 mmol)， 

NaOH (2.0 mmol) and DMF (3 mL) was added successively in a 25 mL Schlenk tube. After 

stirring for 24 h at 130 oC, the solution was filtered though a small amount of silica gel. Then 

the residue was concentrated in vacuo and the crude was purified by flash chromatography 

with n-hexane/ethyl acetate (1/1, v/v) to afford the N,N-dimethyl-3-nitropyridin-2-amine as a 

pale-yellow solid in 93% yield.

IV. Characterization data for all prepared compounds
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N NH2

I

3-iodopyridin-2-amine[1]

GC-MS (EI, 70 Ev) m/z. 220, 127, 93, 66. 1H NMR (400 MHz, CDCl3) δ 8.02 (dd, J = 4.8, 

1.5 Hz, 1H), 7.86 (dd, J = 7.7, 1.6 Hz, 1H), 6.39 (dd, J = 7.7, 4.9 Hz, 1H), 5.00 (s, 2H). 13C 

NMR (100 MHz, CDCl3) δ 157.55, 147.80, 147.14, 115.33, 77.65.

N NH2I

6-iodopyridin-2-amine[2]

GC-MS (EI, 70 Ev) m/z. 220, 127, 93, 66. 1H NMR (600 MHz, CDCl3) δ 7.10 – 6.92 (m, 2H), 

6.41 (d, J = 7.6 Hz, 1H), 4.64 (s, 2H); 13C NMR (150 MHz, CDCl3) δ 158.50, 138.93, 124.30, 

115.68, 107.28.

N NH2Br

6-bromopyridin-2-amine[3]

GC-MS (EI, 70 Ev) m/z. 174, 172, 93, 63. 1H NMR (600 MHz, CDCl3) δ 7.21 (t, J = 7.8 Hz, 

1H), 6.74 (d, J = 7.5 Hz, 1H), 6.37 (d, J = 8.1 Hz, 1H), 4.93 (s, 2H) ; 13C NMR (151 MHz, 

CDCl3) δ 158.73, 139.76, 139.70, 116.57, 106.77.

N NH2

Br

3-bromopyridin-2-amine[4]

GC-MS (EI, 70 Ev) m/z. 174, 172, 145, 93. 1H NMR (600 MHz, CDCl3) δ 7.99 (d, J = 4.8 

Hz, 1H), 7.68 – 7.56 (m, 1H), 6.51 (dd, J = 7.7, 4.9 Hz, 1H), 5.11 (s, 2H); 13C NMR (150 

MHz, CDCl3) δ 155.60, 146.88, 140.26, 114.82, 104.38.

N NH2

Br
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5-bromopyridin-2-amine[5]

GC-MS (EI, 70 Ev) m/z.172, 145, 93, 66. 1H NMR (600 MHz, Acetone) δ 7.85 (d, J = 2.4 Hz, 

1H), 7.36 (dd, J = 8.8, 2.5 Hz, 1H), 6.40 (dd, J = 8.8, 0.5 Hz, 1H), 5.52 (s, 2H). 13C NMR 

(150 MHz, Acetone) δ 158.72, 148.30, 139.33, 109.90, 106.06.

NCl NH2

6-chloropyridin-2-amine[6]

GC-MS (EI, 70 Ev) m/z. 128, 101, 93, 66. 1H NMR (600 MHz, Acetone) δ 7.38 (t, J = 7.8 Hz, 

1H), 6.54 (d, J = 7.5 Hz, 1H), 6.48 (d, J = 8.1 Hz, 1H), 5.83 (s, 2H). 13C NMR (150 MHz, 

Acetone) δ 160.95, 149.83, 140.64, 111.92, 107.08.

N NH2

Cl

5-chloropyridin-2-amine[7]

 GC-MS (EI, 70 Ev) m/z.128, 101, 93, 66. 1H NMR (600 MHz, Acetone) δ 7.77 (d, J = 3 Hz, 

1H), 7.25 (dd, J = 8.8, 2.7 Hz, 1H), 6.43 (dd, J = 8.8, 0.6 Hz, 1H), 5.49 (s, 2H). 13C NMR 

(150 MHz, Acetone) δ 158.53, 146.00, 136.75, 118.73, 109.20.

N NH2

F

3-fluoropyridin-2-amine[8]

GC-MS (EI, 70 Ev) m/z. 112, 85, 57. 1H NMR (400 MHz, CDCl3) δ 7.82 (d, J = 5.0 Hz, 1H), 

7.17 (ddd, J = 10.9, 7.9, 1.3 Hz, 1H), 6.59 (ddd, J = 8.3, 5.0, 3.5 Hz, 1H), 4.78 (s, 2H). 13C 

NMR (100 MHz, CDCl3) δ 148.53 (d, JC-F = 12.52 Hz, 1C), 146.91 (d, JC-F = 252.5 Hz, 1C), 

142.84 (d, JC-F = 5.96 Hz, 1C), 121.39 (d, JC-F = 15.35 Hz, 1C), 113.79 (d, JC-F = 1.72 Hz, 

1C).

N NH2

F

I

3-fluoro-4-iodopyridin-2-amine[9] 
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GC-MS (EI, 70 Ev) m/z. 238, 221, 84, 57. 1H NMR (400 MHz, CDCl3) δ 7.48 (d, J = 5.3 Hz, 

1H), 6.98 (dd, J = 5.3, 3.9 Hz, 1H), 4.76 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 148.16 (d, 

JC-F = 37.57 Hz, 1C), 146.84 (d, JC-F = 199.07 Hz, 1C), 143.44 (d, JC-F = 6.97 Hz,1C), 123.48 

(d, JC-F =2.83 Hz, 1C), 90.49 (d, JC-F = 20.2 Hz, 1C).

 N NH2

F Cl

3-chloro-5-fluoropyridin-2-amine

GC-MS(EI, 70 Ev) m/z. 146, 119, 111, 84. 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 2.6 Hz, 

1H), 7.34 (dd, J = 7.5, 2.6 Hz, 1H), 4.81 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 153.94 (s, 

1C), 151.54 (d, JC-F = 12.02 Hz, 1C), 133.16 (d, JC-F = 24.04 Hz, 1C), 124.95 (d, JC-F = 22.83 

Hz, 1C), 144.35 (d, JC-F = 4.9 Hz, 1C).

N

Br Br

NH2

3,5-dibromopyridin-2-amine[10]

GC-MS (EI, 70 Ev) m/z. 254, 252, 249, 170. 1H NMR (600 MHz, Acetone) δ 8.03 (d, J = 2.4 

Hz, 1H), 7.88 (d, J = 1.8 Hz, 1H), 5.96 (s, 2H). 13C NMR (150 MHz, Acetone) δ 156.33, 

148.40, 142.31, 106.14, 104.48.

NF3C NH2

6-(trifluoromethyl)pyridin-2-amine[11] 

GC-MS (EI, 70 Ev) m/z.162, 143, 135, 115, 93, 66. 1H NMR (600 MHz, Acetone) δ 7.46 (t, J 

= 7.8 Hz, 1H), 6.80 (d, J = 7.2 Hz, 1H), 6.65 (d, J = 8.4 Hz, 1H), 5.84 (s, 2H). 13C NMR (150 

MHz, Acetone) δ 160.049 (s, 1C), 145.82 (dd, JC-F=66.59, 66.44 Hz, 1C), 138.23 (s, 1C), 

122.00 (d, JC-F=273.31 Hz, 1C), 111.756 (s, 1C), 108.38 (dd, JC-F=6.80,6.80Hz, 1C)

N

CF3

NH2
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4-(trifluoromethyl)pyridin-2-amine[12] 

GC-MS (EI, 70 Ev) m/z.162, 143, 135, 116. 1H NMR (600 MHz, Acetone) δ 8.17 (d, J = 4.8 

Hz, 1H), 6.81 (s, 1H), 6.77 (d, J = 4.8 Hz, 1H), 5.94 (s, 2H). 13C NMR (150 MHz, Acetone) δ 

161.31 (s, 1C), 150.68 (s, 1C), 139.56 (dd, JC-F = 65.53, 65.69 Hz, 1C), 124.36 (dd, JC-F = 

544.36, 544.51 Hz, 1C), 108.03 (t, JC-F = 3.322 Hz, 1C), 104.25 (t, JC-F = 4.228 Hz, 1C).

N NH2

F3C Cl

3-chloro-5-(trifluoromethyl)pyridin-2-amine[13] 

GC-MS (EI, 70 Ev) m/z.196, 177, 169, 161, 141. 1H NMR (151 MHz, Acetone) δ 16.99 (d, J 

= 1.8 Hz, 1H), 13.80 (d, J = 3.9 Hz, 1H), 3.66 (s, 2H). 13C NMR (150 MHz, Acetone) δ 

158.18 (s, 1C), 144.10 (dd, JC-F = 8.91, 8.76Hz, 1C), 133.41(dd, JC-F = .80, 6.80 Hz, 1C), 

124.07(dd, JC-F = 540.28, 540.28 Hz, 1C), 115.59 (dd JC-F = 66.44, 66.59 Hz, 1C), 113.48 (s, 

1C).

N NH2

NO2

3-nitropyridin-2-amine[14] 

GC-MS (EI, 70 Ev) m/z. 139, 122, 93, 66. 1H NMR (600 MHz, Acetone) δ 8.51 – 8.23 (m, 

2H), 7.46 (s, 2H), 6.80 (dd, J = 8.3, 4.5 Hz, 1H). 13C NMR (150 MHz, Acetone) δ 156.85, 

154.91, 135.60, 128.56, 113.70.

N NH2

O2N

5-nitropyridin-2-amine [15] 

GC-MS (EI,70 Ev) m/z.139, 109, 93, 66. 1H NMR (600 MHz, Acetone) δ 8.91 (d, J = 2.8 Hz, 

1H), 8.20 (dd, J = 9.2, 2.8 Hz, 1H), 6.89 (s, 2H), 6.73 – 6.63 (m, 1H). 13C NMR (150 MHz, 

Acetone) δ 163.81, 147.11, 136.11, 133.11, 107.47.
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N NH2

O2N

H3C

6-methyl-5-nitropyridin-2-amine [16]

GC-MS(EI,70Ev) m/z 153, 136, 80. 1H NMR (600 MHz, CDCl3) δ 7.63 (d, J = 9.1 Hz, 1H), 

6.90 (s, 2H), 5.92 (d, J = 9.1 Hz, 1H), 2.15 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 151.71, 

146.56, 125.22, 124.74, 96.21, 15.49.

N NH2

CH3
O2N

4-methyl-5-nitropyridin-2-amine[16]

GC-MS(EI, 70Ev) m/z.153, 136, 80, 53. 1H NMR (600 MHz, CD3Cl+DMSO) δ 8.76 (s, 1H), 

7.29 (s, 2H), 6.31 (s, 1H), 2.47 (s, 3H). 13C NMR (150 MHz, CD3Cl+DMSO) δ 160.46, 

146.47, 142.22, 133.57, 106.87, 19.15.

N

CH3

NH2

4-methylpyridin-2-amine[17] 

GC-MS (EI, 70 Ev) m/z. 108, 93, 51. 1H NMR (600 MHz, CDCl3) δ 7.91 (d, J = 5.4 Hz, 1H), 

6.44 (d, J = 5.4 Hz, 1H), 6.28 (s, 1H), 4.69 (s, 2H), 2.18 (s, 3H). 13C NMR (150 MHz, CDCl3) 

δ 158.61, 148.47, 147.37, 115.08, 108.71, 20.71.

N NH2

CH3

3-methylpyridin-2-amine[18] 

GC-MS (EI, 70 Ev) m/z. 108, 93, 51. 1H NMR (600 MHz, CDCl3) δ 7.91 (dd, J = 5.0, 1.2 Hz, 

1H), 7.22 (ddd, J = 7.2, 1.7, 0.8 Hz, 1H), 6.57 (dd, J = 7.2, 5.1 Hz, 1H), 4.47 (s, 2H), 2.08 (s, 

3H). 13C NMR (150 MHz, CDCl3) δ 157.07, 145.44, 137.61, 116.45, 114.23, 17.00.
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N

NH2N

F

Cl

5-chloro-4-fluoropyrimidin-2-amine

GC-MS (EI, 70 Ev) m/z.147, 120, 114, 40; ESI-HRMS (m/z): [M+H]+, caculated for 

C4H4ClFN3, 148.0072, found 148.0074; 1H NMR (600 MHz, Acetone) δ 8.13 (s, 1H), 7.16 (d, 

J = 180.3 Hz, 2H). 13CNMR (150MHz, Acetone) δ 163.47 (d, JC-F = 18.57 Hz, 1C), 162.11 (d, 

JC-F = 210.65 Hz, 1C), 156.47 (d, JC-F = 57.08 Hz, 1C) ,111.21 (d, JC-F = 6.49 Hz, 1C).

N

N

NH2

pyrazin-2-amine[19] 

GC-MS (EI, 70 Ev) m/z. 95, 68, 41. 1H NMR (600 MHz, Acetone) δ 7.98 (d, J = 1.2 Hz, 1H), 

7.89 (dd, J = 2.4, 2.4 Hz, 1H), 7.73 (d, J = 2.7 Hz, 1H), 5.84 (s, 2H). 13C NMR (150 MHz, 

Acetone) δ 156.97, 142.74, 133.5, 133.4.

N

NO2

N
CH3

CH3

N,N-dimethyl-3-nitropyridin-2-amine[20] 

GC-MS (EI, 70 Ev) m/z. 167, 119, 93, 79, 66. 1H NMR (600 MHz, Acetone) δ 8.35 (dd, J = 

4.4, 1.6 Hz, 1H), 8.15 (dd, J = 8.0, 1.6 Hz, 1H), 6.78 (dd, J = 8.0, 4.5 Hz, 1H), 3.03 (s, 6H). 
13C NMR (150 MHz, Acetone) δ 153.61, 152.31, 136.02, 132.79, 112.72, 40.11 (2C).

N

F

Cl Cl

N
H

F CH3

NH

N-(3,5-dichloro-4,6-difluoropyridin-2-yl)acetamidine

GC-MS (EI, 70 Ev) m/z. 239, 223, 204, 177. ESI-HRMS (m/z): [M+H]+, caculated for 

C7H6Cl2F2N3, 239.9901, found 239.9906, 1H NMR (600 MHz, Acetone) δ 6.72 (s, 1H), 6.27 

(s, 1H), 2.06 (s, 3H). 13C NMR (150 MHz, Acetone) δ 161.20 (t, JC-F = 3.93Hz, 1C), 159.01 
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(s, 1C), 156.66 (d, JC-F = 18.72 Hz, 1C), 155.08 (d, JC-F = 18.72 Hz, 1C), 106.83 (dd, JC-F = 

25.07, 25.07 Hz, 2C), 20.78 (s, 1C).

N

F

F

F

N
H

O

N-(3,5,6-trifluoropyridin-2-yl)acetamide

GC-MS (EI, 70 Ev) m/z. 190, 148, 121. ESI-HRMS (m/z): [M+H]+, caculated for C7H6F3N2O, 

191.0413, found 191.0430; 1H NMR (600 MHz, Acetone) δ 9.36 (s, 1H), 7.97 (dd, J = 16.0, 

8.4 Hz, 1H), 2.16 (s, 3H). 13C NMR (150 MHz, Acetone) δ 168.8, 149.70 (d, J = 259.2 Hz, 

1C), 145.83 (dd, J = 235.3, 16.4 Hz, 1C), 143.94 – 141.54 (m, 1C), 133.20 (t, J = 12.9 Hz, 

1C), 121.51 – 117.37 (m, 1C), 23.1.
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V. NMR Data
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