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1. GC spectrum for CH2BrCl capture 

 

 

Mass spectrum for CH2BrCl 

 

2. Procedure for Gram-Scale Synthesis and Further Transformations 

 

A reaction flask was charged with a mixture of quinoline-2-carboxylic acid (1a, 1.73 g, 

10 mmol), NaHCO3 (840 mg, 10 mmol), t-BuOCl (1.7 mL, 15 mmol), and dichloromethane 

(100 mL). The reaction mixture was stirred at 60 °C for 20 h, and then was cooled to room 

temperature. The solvent was removed under reduced pressure, and the residue obtained 

was purified via silica gel chromatography (eluent: ethyl acetate : petroleum ether = 1 : 10) 

to afford 2-chloroquinoline (2a) as a white solid (1.24 g, 76%). 
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A reaction flask was charged with a mixture of 2-bromo-3,5-dichloropyridine (272.3 mg, 

1.2 mmol), hydroquinone (50.1 mg, 0.5 mmol), K3PO4 (424.5 mg, 2 mmol), CuI (19.0 mg, 

0.1 mmol), and picolinic acid (24.6 mg, 0.2 mmol). After the flask was evacuated and 

back-filled with N2, DMSO (2 mL) were added, and then the mixture was heated at 100 °C 

for 24 h. EtOAc (10 mL) and H2O (10 mL) were added and the mixture was filtered through 

a Celite pad. The organic layer was separated and the aqueous layer was extracted twice 

with EtOAc (2 × 10 mL). The combined organic layers were washed with H2O (2 × 10 mL), 

dried over Na2SO4, and filtered through a pad of silica gel. The filtrate was concentrated and 

the residue was purified by column chromatography (eluent: ethyl acetate : petroleum ether 

= 1 : 10) to afford 1,4-bis((3,5-dichloropyridin-2-yl)oxy)benzene (4) as a white solid (176.8 

mg, 88%). 

3. Characterization Data of Products 

The spectroscopic data of all the products are presented. All the known compounds 

were in accordance with the data reported in the literatures. 

2-chloroquinoline (2a)
1 

 

White solid (43.2 mg, 88% yield), mp 37–39 °C, (lit.
1 

mp 36–38 °C). 
1
H NMR (400 MHz, 

CDCl3):
 
δ 8.06 (d, J = 8.4 Hz, 1H), 8.00 (d, J = 8.4 Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H), 

7.74–7.69 (m, 1H), 7.55–7.51 (m, 1H), 7.34 (d, J = 8.4 Hz, 1H); 
13

C NMR (100 MHz, 

CDCl3): δ 150.6, 147.9, 138.9, 130.6, 128.6, 127.6, 127.0, 126.8, 122.3.
 

2-chloropyridine (2b)
1 

 

Colorless oil (73% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.40 (dd, J = 4.8, 1.6 Hz, 1H), 

7.68–7.63 (m, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.24–7.21 (m, 1H); 
13

C NMR (100 MHz, 

CDCl3): δ 151.6, 149.8, 138.7, 124.5, 122.2.
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2-chloro-3-methylpyridine (2c)
2 

 

Colorless oil (80% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.22 (d, J = 4.0 Hz, 1H), 7.55 (d, 

J = 7.2 Hz, 1H), 7.14 (dd, J = 7.2, 4.8 Hz, 1H), 2.38 (s, 3H); 
13

C NMR (100 MHz, CDCl3): 

δ 151.6, 147.0, 139.3, 132.5, 122.5, 19.6.
 

2-chloro-3-phenylpyridine (2d)
2 

 

White solid (50.1 mg, 91% yield), mp 52–54 °C, (lit.
2
 mp 46–47 °C). 

1
H NMR (400 MHz, 

CDCl3): δ 8.38 (s, 1H), 7.67–7.64 (m, 1H), 7.45–7.43 (m, 5H), 7.32–7.27 (m, 1H);
 13

C 

NMR (100 MHz, CDCl3): δ 149.7, 148.4, 139.7, 137.5, 137.0, 129.3, 128.4, 122.6. 

2,3-dichloropyridine (2e)
2
  

 

White solid (35.5 mg, 80% yield), mp 46–48 °C, (lit.
2
 mp 45–46 °C). 

1
H NMR (400 MHz, 

CDCl3): δ 8.32 (d, J = 4.4 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.23 (dd, J = 7.8, 4.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ 149.3, 147.3, 138.8, 130.7, 123.2. 

3-bromo-2-chloropyridine (2f)
2 

 

Light yellow solid (47.9 mg, 83% yield), mp 55–57 °C, (lit.
2
 mp 55–56 °C). 

1
H NMR (400 

MHz, CDCl3): δ 8.35 (dd, J = 4.8, 1.6 Hz, 1H), 7.95 (dd, J = 7.6, 1.6 Hz, 1H), 7.14 (dd, J = 

8.0, 4.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3) δ 150.9, 148.0, 142.3, 123.4, 120.4.
 

2-chloro-3-nitropyridine (2g)
2
  

 

colorless solid (22.4 mg, 47% yield), mp 100–102 °C, (lit.
2
 mp 99–101 °C) 

1
H NMR (400 

MHz, CDCl3): δ 8.64 (dd, J = 4.8, 1.6 Hz, 1H), 8.24 (dd, J = 8.0, 1.6 Hz, 1H), 7.48 (dd, J = 

8.0, 4.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ 152.4, 148.9, 143. 6, 134.2, 122.9.
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2-chloro-4-methylpyridine (2h)
3
 

 

Colorless oil (74% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.24 (d, J = 5.2 Hz, 1H), 7.16 (s, 

1H), 7.03 (d, J = 5.2 Hz, 1H), 2.35 (s, 3H); 
13

C NMR (100 MHz, CDCl3): δ 151.5, 150.4, 

149.3, 124.9, 20.8. 

2,4-dichloropyridine (2i)
4 

 

Light yellow oil (27.1 mg, 61% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.31 (d, J = 5.2 Hz, 

1H), 7.38 (d, J = 1.6 Hz, 1H), 7.34–7.17 (m, 1H);
 13

C NMR (100 MHz, CDCl3): δ 152.3, 

150.2, 145.9, 124.5, 123.0. 

4-bromo-2-chloropyridine (2j)
4
 

 

Light yellow oil (30.0 mg, 52% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.24 (d, J = 5.2 Hz, 

1H), 7.55 (d, J = 1.6 Hz, 1H), 7.41 (dd, J = 5.2, 1.6 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): 

δ 152.2, 150.1, 134.23, 127.4, 125.9. 

2-chloro-5-methylpyridine (2k)
3
  

 

Colorless oil (72% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.21 (s, 1H), 7.46 (dd, J = 8.4, 1.6 

Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ 149.9, 148.7, 139.4, 

132.0, 123.7, 17.7. 

2-chloro-5-phenylpyridine (2l)
5
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White solid (31.9 mg, 56% yield), mp 55–56 °C, (lit.
5
 mp 53–54 °C). 

1
H NMR (400 MHz, 

CDCl3): δ 8.21 (s, 1H), 7.46 (dd, J = 8.4, 1.6 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H); 
13

C NMR 

(100 MHz, CDCl3): δ 149.9, 148.7, 139.4, 132.0, 123.7, 17.7. 

2-methyl-6-phenylpyridine (3m)
6
 

 

White solid (35.4 mg, 59% yield), mp 86–87 °C, (lit.
6
 mp 86–88 °C). 

1
H NMR (400 MHz, 

CDCl3): δ 8.21 (s, 1H), 7.46 (dd, J = 8.4, 1.6 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H); 
13

C NMR 

(100 MHz, CDCl3): δ 149.9, 148.7, 139.4, 132.0, 123.7, 17.7. 

2-chloro-6-methylpyridine (2n)
7
 

 

Colorless oil (65% yield). 
1
H NMR (400 MHz, CDCl3): δ 7.53 (dd, J = 7.6, 7.6 Hz, 1H), 

7.13 (d, J = 8.0 Hz, 1H), 7.07 (d, J = 7.6 Hz, 1H), 2.53 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3): δ 159.5, 150.6, 138.8, 121.7, 121.2, 24.1. 

2,3,5-trichloropyridine (2o)
8
 

 

White solid (22.9 mg, 42% yield), mp 49–51 °C, (lit.
8
 mp 49–50 °C). 

1
H NMR (400 MHz, 

CDCl3): δ 8.27 (d, J = 2.0 Hz, 1H), 7.80 (d, J = 2.4 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): 

δ 147.4, 146.1, 138.2, 131.1, 130.9. 

1-chloroisoquinoline (2p)
9 

 

Light yellow solid (45.2 mg, 92%), mp 34–36 °C, (lit.
9
 mp 30.1 °C). 

1
H NMR (400 MHz, 

CDCl3): δ 8.30 (d, J = 8.4 Hz, 1H), 8.25 (d, J = 5.6 Hz, 1H), 7.82 (d, J = 8.10 Hz, 1H), 

7.74–7.71 (m, 1H), 7.68–7.65 (m, 1H), 7.58 (d, J = 5.6 Hz, 1H); 
13

C NMR (100 MHz, 

CDCl3) δ 151.5, 141.3,137.7, 131.2, 128.5, 126.9, 126.8, 126.3, 120.8. 
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2-Bromoquinoline (3a)
1
 

 

White solid (47.5 mg, 76% yield), mp 49–50 °C, (lit.
10

 mp 50–51 °C). 
1
H NMR (400 MHz, 

CDCl3): δ 8.03 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.8 Hz, 1H), 7.79 (d, J = 8.0 Hz, 1H), 

7.74–7.71 (m, 1H), 7.58–7.54 (m, 1H), 7.50 (d, J = 8.4 Hz, 1H); 
13

C NMR (100 MHz, 

CDCl3): δ 148.6, 141.8, 138.4, 130.5, 128.7, 127.7, 127.1, 127.0, 125.8. 

2-bromopyridine (3b)
11

 

 

Colorless oil (65% yield). 
1
H NMR (400 MHz, CDCl3):  8.39 (dd, J = 4.8, 1.2 Hz, 1H), 

7.59–7.35 (m, 1H), 7.49 (d, J = 8.0 Hz, 1H), 7.28–7.25 (m, 1H); 
13

C NMR (100 MHz, 

CDCl3): δ 150.3, 142.3, 138.5, 128.3, 122.6. 

2-bromo-3-methylpyridine (3c)
12

 

 

Light yellow oil (70% yield). 
1
H NMR (400 MHz, CDCl3):  8.19 (d, J = 4.4 Hz, 1H), 7.51 

(d, J = 7.2 Hz, 1H), 7.17–7.14 (m, 1H), 2.38 (s, 3H);
 13

C NMR (100 MHz, CDCl3): δ 147.4, 

144.7, 138.8, 125.3, 122.8, 22.0. 

2-bromo-3-phenylpyridine (3d)
13

  

 

Light yellow oil (64.6 mg, 92% yield). 
1
H NMR (400 MHz, CDCl3):  8.37 (dd, J = 4.8, 1.6 

Hz, 1H), 7.61 (dd, J = 7.6, 2.0 Hz, 1H), 7.47–7.40 (m, 5H), 7.33 (dd, J = 7.6, 4.8 Hz); 
13

C 

NMR (100 MHz, CDCl3): δ 148.7, 142.4, 139.8, 139.1, 138.9, 129.3, 128.4, 128.3, 122.7. 

2-bromo-3-chloropyridine (3e)
14
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White solid (46.1 mg, 80% yield), mp 57–58 °C, (lit.
13

 mp 50–53 °C). 
1
H NMR (400 MHz, 

CDCl3):  8.26 (dd, J = 4.8, 1.6 Hz, 1H), 7.51 (dd, J = 8.0, 1.6 Hz, 1H), 7.20 (dd, J = 7.6, 

4.4 Hz, 1H);
 13

C NMR (100 MHz, CDCl3): δ 147.6, 141.8, 138.2, 133.5, 123.5. 

2,3-dibromopyridine (3f)
15

 

 

White solid (55.4 mg, 78% yield), mp 58–60 °C, (lit.
15

 mp 60.5 °C). 
1
H NMR (400 MHz, 

CDCl3): δ 8.31 (dd, J = 4.4 Hz, 1.6 Hz, 1H), 7.89 (dd, J = 8.0, 1.6 Hz, 1H), 7.14 (dd, J = 8.0, 

4.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ 148.1, 143.7, 141.7, 123.9, 123.6. 

2-bromo-3-nitropyridine (3g)
16

 

 

White solid (37.6 mg, 52% yield). 
1
H NMR (400 MHz, CDCl3): δ 8.63–8.59 (m, 1H), 

8.23–8.13 (m, 1H), 7.49–7.45 (m, 1H); 
13

C NMR (100 MHz, CDCl3): δ 152,6, 133.9, 133.7, 

123.1. 

2-bromo-4-methylpyridine (3h)
13 

 

Light yellow oil (55% yield). 
1
H NMR (400 MHz, CDCl3):  8.22 (d, J = 5.2 Hz, 1H), 7.32 

(s, 1H), 7.06 (d, J = 4.4 Hz, 1H), 2.33 (s, 3H);
 13

C NMR (100 MHz, CDCl3): δ 150.3, 149.7, 

142.3, 128.7, 123.8, 20.7. 

2-bromo-4-chloropyridine (3i)
17
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Yellow oil (32.4 mg, 56% yield). 
1
H NMR (400 MHz, CDCl3):  8.28 (d, J = 5.6 Hz, 1H), 

7.53 (d, J = 1.6 Hz, 1H), 7.27 (dd, J = 5.2, 2.0 Hz, 1H);
 13

C NMR (100 MHz, CDCl3): δ 

150.6, 145.5, 142.6, 128.1, 123.3. 

2,4-dibromopyridine (3j)
18

 

 

Yellow oil (32.1 mg, 45 % yield). 
1
H NMR (400 MHz, CDCl3):  8.20 (d, J = 5.2 Hz, 1H), 

7.69 (s, 1H), 7.42 (d, J = 5.2 Hz, 1H);
 13

C NMR (100 MHz, CDCl3): δ 150.6, 142.6, 140.0, 

131.0, 126.2. 

2-bromo-5-methylpyridine(3k)
12

 

 

Light yellow oil (40% yield). 
1
H NMR (400 MHz, CDCl3):  8.19 (s, 1H), 7.35 (d, J = 1.2 

Hz, 1H), 2.28 (s, 3H);
 13

C NMR (100 MHz, CDCl3): δ 150.5, 139.3, 139.0, 132.5, 127.5, 

17.8.                                                                                                                                                                                                                                                                                                               

 2-bromo-5-phenylpyridine (3l)
19

  

 

White solid (37.2 mg, 53% yield), mp 73–75 °C, (lit.
19

 mp 76–77 °C). 
1
H NMR (400 MHz, 

CDCl3):  8.61 (d, J = 2.4 Hz, 1H), 7.75 (dd, J = 8.4, 2.8 Hz, 1H), 7.58–7.55 (m, 3H), 

7.52–7.48 (m, 2H), 7.46–7.42 (m, 1H);
 13

C NMR (100 MHz, CDCl3): δ 148.5, 140.9, 137.0, 

136.5, 136.0, 129.3, 128.5, 128.0, 127.0. 

methyl-6-bromonicotinate (3m)
20
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Light yellow solid (29.1 mg, 45% yield), mp 107–109 °C, (lit.
21

 mp 108–110 °C). 
1
H NMR 

(400 MHz, CDCl3):  8.94 (d, J = 2.4 Hz, 1H), 8.11 (dd, J = 8.4, 2.4 Hz, 1H), 7.57 (d, J = 

8.4 Hz, 1H), 3.94 (s, 3H);
 13

C NMR (100 MHz, CDCl3): δ 165.0, 151.4, 146.8, 139.2, 128.1, 

125.3, 52.6. 

2-bromo-6-methylpyridine (3n)
12

 

 

Colorless oil (35% yield). 
1
H NMR (400 MHz, CDCl3):  7.37–7.33 (m, 1H), 7.22 (d, J = 

8.0 Hz, 1H), 7.03 (d, J = 7.6 Hz, 1H), 2.46 (s, 3H);
 13

C NMR (100 MHz, CDCl3): δ 160.0, 

141.3, 138.6, 125.0, 122.1, 24.1. 

2-bromo-3,5-dichloropyridine (3o)
22

  

 

White solid (41.5 mg, 61% yield), mp 39–40 °C, (lit.
22

 mp 40–41 °C). 
1
H NMR (400 MHz, 

CDCl3): δ 8.26 (d, J = 2.4 Hz, 1 H), 7.75 (d, J = 2.4 Hz, 1 H); 
13

C NMR (100 MHz, CDCl3): 

δ 146.4, 139.4, 137.7, 133.9, 131.4. 

4-Phenylstyrene (3p)
10

  

 

White solid (53.0 mg, 85% yield), mp 42–44 °C, (lit.
10

 mp 41–43 °C). 
1
H NMR (400 MHz, 

CDCl3): δ 8.26 (d, J = 8.4 Hz, 1H), 8.23 (d, J = 5.6 Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 

7.74–7.70 (m, 1H), 7.68–7.64, 7.58 (d, J = 5.6 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ 

145.3, 142.0, 137.4, 131.2, 129.0, 128.8, 128.7, 127.1, 121.2.  

1,4-bis((3,5-dichloropyridin-2-yl)oxy)benzene (4) 
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White solid (176.8 mg, 88% yield), mp 156–158 °C. 
1
H NMR (400 MHz, CDCl3): δ 8.26 (d, 

J = 8.4 Hz, 1H), 8.23 (d, J = 5.6 Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.74–7.70 (m, 1H), 

7.68–7.64, 7.58 (d, J = 5.6 Hz, 1H); 
13

C NMR (100 MHz, CDCl3): δ 145.3, 142.0, 137.4, 

131.2, 129.0, 128.8, 128.7, 127.1, 121.2. IR (KBr): ν 3061, 1575, 1501, 1288, 1178, 842, 

734 cm
-1

.
 
HRMS (ESI) calcd for [C16H9Cl4N2O2, M+H]

+
: 402.9389, found: 402.9390. 
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