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1. General Information 

 
Solvents, Palladium acetate (98%), K2S2O8, Cu(OAc)2.H2O, pyridine and toluene derivatives 

were purchased from Merck. Other reagents were purchased from commercial distributors and 

used without further purification. Analytical thin layer chromatography (TLC) was performed on 

precoated silica gel 60 F254 plates. The products were purified by preparative column 

chromatography on silica gel (0.063-0.200 mm; Merck). 
1
H and 

13
C-NMR Spectra: were 

recorded on Bruker DRX -600, 500, 400 and 300-Advance instrument in CDCl3; δ in ppm, J in 

Hz. High resolution mass spectra were obtained with a Kratos Concept IIH mass spectrometer. 
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2. Optimization of the Reaction Conditions 

 

 
 

       2.1. Benzylation of pyridine N-oxides 

 

 

 

 

 

entry Catalyst (mol %) Oxidant (equiv) temp (°C) time (h) yield (%) 

1 Pd(OAc)2 (3) Na2S2O8 (1) 120 18 63 

2 Pd(OAc)2 (3) (NH4)2S2O8 (1) 120 18 52 

3 Pd(OAc)2 (3) TBHP (1) 120 18 trace 

4 Pd(OAc)2 (3) K2S2O8 (1) 120 18 75 

5 Pd(OAc)2 (3) Ag2CO3 (0.75) 120 18 0 

6 Pd(OAc)2 (3) DDQ (0.75) 120 18 0 

7 Pd(OAc)2 (3) K2S2O8 (0.75) 120 18 83 

8 Pd(OAc)2 (3) K2S2O8 (0.75) 100 18 56 

9 Pd(OAc)2 (3) K2S2O8 (0.75) 80 18 21 

10 Pd(OAc)2 (10) K2S2O8 (0.75) 120 18 81 

11 Pd(OAc)2 (3) K2S2O8 (0.75) 140 18 62 

12 - K2S2O8 (0.75) 120 18 0 

13 Pd(OAc)2 (3) K2S2O8 (0.75) 120 8 61 

14 Pd(Cl)2 (3) K2S2O8 (0.75) 120 18 42 

15 CuCl2 (3) K2S2O8 (0.75) 120 18 14 

16 CuCl2 (10) K2S2O8 (0.75) 120 18 28 

17 CuBr2 (10) K2S2O8 (0.75) 120 18 38 

18 Cu2O (10) K2S2O8 (0.75) 120 18 41 

19 Cu(OAc)2 (10) K2S2O8 (0.75) 120 18 22 

20 PdCl2(COD) (3) K2S2O8 (0.75) 120 18 51 

21 FeCl3 (3) K2S2O8 (0.75) 120 18 trace 

22 NiBr2 (3) K2S2O8 (0.75) 120 18 0 

23 [Ru(p-cymene)Cl2]2 (3) K2S2O8 (0.75) 120 18 0 

24 Pd(OAc)2 (3) - 120 18 0 
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                2.2. Arylation of pyridine N-oxides 

 

 

 

 

 

 
entry Catalyst (mol %) Oxidant (equiv) Co-oxidant (equiv) temp (°C) time (h) yield (%) 

1 Pd(OAc)2 (3) K2S2O8 (0.75) Cu(OAc)2.H2O (0.5) 120 18 0 

2 Pd(OAc)2 (3) Na2S2O8 (1) Cu(OAc)2.H2O (0.5) 120 18 0 

3 Pd(OAc)2 (3) (NH4)2S2O8 (1) Cu(OAc)2.H2O (0.5) 120 18 0 

4 Pd(OAc)2 (3) TBHP (1 ) Cu(OAc)2.H2O (0.5) 120 18 46 

5 Pd(OAc)2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 87 

6 Pd(OAc)2 (3) TBHP (2) - 120 18 49 

7 Pd(OAc)2 (3) DTBP (2) Cu(OAc)2.H2O (0.5) 120 18 66 

8 Pd(OAc)2 (10) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 73 

9 - TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 0 

10 Pd(OAc)2 (3) - Cu(OAc)2.H2O (0.5) 120 18 12a 

11 Pd(OAc)2 (3) TBHP (2) Cu(OAc)2.H2O (1) 120 18 85 

12 Pd(Cl)2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 72 

13 Pd(OAc)2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 8 53 

14 Pd(OAc)2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 24 86 

15 Pd(OAc)2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 80 18 23 

16 Pd(OAc)2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 140 18 71 

17 Pd(OAc)2 (3) TBHP (2) CuCl2 (0.5) 120 18 64 

18 Pd(OAc)2 (3) TBHP (2) CuBr2 (0.5) 120 18 61 

19 PdCl2(COD) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 76 

20 FeCl3 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 trace 

21 NiBr2 (3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 0 

22 [Ru(p-cymene)Cl2]2(3) TBHP (2) Cu(OAc)2.H2O (0.5) 120 18 0 
 

a A mixture of products was obtained. 

 

 

 

 

 

 

 

 

 



S5  

 

3. Experimental Procedure:  

 
 

 

 

   

3.1 Benzylation of pyridine N-oxides 

 

 

 

 
 

 

 A 10 mL microvawe vial was charged with pyridine N-oxides (1 equiv), K2S2O8 (0.75 equiv), Pd(OAc)2 

(3 mol %) and toluene derivatives (20 equiv). The vial was then sealed and immersed in an oil bath, which 

was preheated at 120 °C, for 18 h. After this time the reaction mixture was cooled to room temperature and 

then diluted with DCM and filtered. The residue was purified by using column chromatography (n-

hexane/EtOAc, 1/4) yielded the desire products.  

 

 

 
 

3.2. Arylation of pyridine N-oxides 

 

 

 

 
 
 
 
A 10 mL microvawe vial was charged with pyridine N-oxides (1 equiv), TBHP (2 equiv), Pd(OAc)2 (3 mol 
%) and Cu(OAc)2.H2O (0.5 equiv) and toluene derivatieves (20 equiv). The reaction was allowed to stir at 
120 °C for 18 h. the reaction was then filtered over celite and purified by column chromatography (n-
hexane/EtOAc, 1/4). 
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4. Characterization of the Products 
 

2-Benzyl-3-methylpyridine N-oxide (4a)
1
 

 

 

 

 
The general procedure was followed using 3-methylpyridine N-oxide (1 mmol, 109 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and toluene (2.1 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4a (133 mg, 

67% yield) as a yellow oil; 
1
HNMR (500 MHz, , CDCl3) δ 9.07 (d, J = 6.0 Hz, 1H), 7.87 (d, J = 

8.0 Hz, 1H), 7.57 (t, J = 7.0 Hz, 1H), 7.30 (t, J = 7.5 Hz, 2H), 7.26 (d, J = 6.5 Hz, 1H), 7.20 (d, 

J = 7.5 Hz, 2H), 4.56 (s, 2H), 2.51 (s, 3H); 
13

CNMR (125 MHz, CDCl3) δ 152.1, 140.9, 138.9, 

138.5, 133.5, 129.2, 128.5, 127.7, 124.5, 33.5, 19.3; HRMS (EI) m/z calculated for C13H13NO 

(M+): 199.0997. found: 199.0988. 

 

2-Benzylpyridine N-oxide (4b) 

 

 
 

 
 

The general procedure was followed using pyridine N-oxide (1 mmol, 95 mg), K2S2O8 (202 mg, 

0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and toluene (2.1 mL, 20 mmol). Purification by column 

chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4b (153 mg, 83% yield) 

as a yellow oil; 
1
HNMR (400 MHz, , CDCl3) δ 9.06 (d, J = 4.8 Hz, 1H), 7.82 (t, J = 9.2 Hz, 

2H), 7.58 (m, 1H), 7.46 (m, 1H), 7.38 (m, 2H),  7.32 (d, J = 7.2 Hz, 1H), 7.26 (d, J = 6.8 Hz, 

1H), 4.49 (s, 2H); 
13

CNMR (100 MHz, CDCl3) δ 140.5, 138.3, 129.7, 129.4, 128.9, 128.1, 127.7, 

125.9, 124.9, 36.6; HRMS (EI) m/z calculated for C12H11NO (M+): 185.0841. found: 185.0834. 

 

2-(4-Methylbenzyl)pyridine N-oxide (4c) 

 
 
 
 
 

 

The general procedure was followed using pyridine N-oxide (1 mmol, 95 mg), K2S2O8 (202 mg, 

0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and p-Xylene (2.4 mL, 20 mmol). Purification by 

column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4c (121 mg, 

61% yield) as a yellow oil; 
1
HNMR (500 MHz, , CDCl3) δ 8.25 (m, 1H), 7.14-7.10 (m, 6H), 

6.91 (m, 1H), 4.20 (s, 2H), 2.33 (s, 3H); 
13

CNMR (125 MHz, CDCl3) δ 139.3, 129.5, 

125.7,125.4, 123.4, 36.1, 21.3; HRMS (EI) m/z calculated for C13H13NO (M+): 199.0997. 

found: 199.0993. 
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2-(3-Methylbenzyl)pyridine N-oxide (4d) 

 

 

 

 

 

The general procedure was followed using pyridine N-oxide (1 mmol, 95 mg), K2S2O8 (202 mg, 

0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and m-Xylene (2.4 mL, 20 mmol). Purification by 

column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4d (149 mg, 

75% yield) as a pale yellow oil; 
1
HNMR (600 MHz, , CDCl3) δ 8.93 (m, 1H), 7.73-7.39 (m, 3H), 

7.26 (t, J = 7.2 Hz, 1H), 7.13 (d, J = 7.2 Hz, 1H), 7.08 (s, 1H), 7.05 (d, J = 7.2 Hz, 1H),  4.41 (s, 

2H), 2.34 (s, 3H); 
13

CNMR (150 MHz, CDCl3) δ 154.4, 140.5, 139.3, 138.4, 133.1, 130.5, 129.3, 

128.9, 127.9, 124.9, 36.6, 29.7, 21.3; HRMS (EI) m/z calculated for C13H13NO (M+): 199.0997. 

found: 199.1002. 

 

2-(2-Methylbenzyl)pyridine N-oxide  (4e) 

 

 

 

 

 

 

The general procedure was followed using pyridine N-oxide (1 mmol, 95 mg), K2S2O8 (202 mg, 

0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and o-Xylene (2.4 mL, 20 mmol). Purification by 

column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4e (155 mg, 

78% yield) as a brown oil; 
1
HNMR (300 MHz, , CDCl3) δ 8.94 (m, 1H), 7.75-7.42 (m, 3H), 7.27 

(m, 1H), 7.15 (t, J = 5.7 Hz, 2H), 7.04 (d, J = 9 Hz, 1H),  4.42 (s, 2H), 2.33 (s, 3H); 
13

CNMR 

(75 MHz, CDCl3) δ 140.4, 130.5, 130.1, 129.6, 129.2, 128.7, 128.2, 126.7, 124.6, 36.5, 21.3; 

HRMS (EI) m/z calculated for C13H13NO (M+): 199.0997. found: 199.0996. 

 

4-Acetyl-2-(3-methylbenzyl)pyridine N-oxide (4f) 

 
 

 

 

 

 

The general procedure was followed using 4-acetylpyridine N-oxide (1 mmol, 137 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and m-Xylene (2.4 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4f (151 mg, 

63% yield) as a pale brown oil; 
1
HNMR (500 MHz, , CDCl3) δ 8.26 (d, J = 6.5 Hz, 1H), 7.62 

(dd, J = 7.0 Hz & J = 2.5 Hz, 1H), 7.50 (d, J = 2.5 Hz, 1H), 7.22 (d, J = 7.5 Hz, 1H), 7.09-7.05 

(m, 3H), 4.18 (s, 2H), 2.46 (s, 3H), 2.32 (s, 3H); 
13

CNMR (125 MHz, CDCl3) δ 194.1, 152.3, 

139.6, 138.6, 135.5, 131.9, 130.2, 128.8, 128.1, 126.4, 124.7, 122.3, 36.4, 26.2, 21.4; HRMS 

(EI) m/z calculated for C15H15NO2 (M+): 241.1103. found: 241.1090. 
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4-Acetyl-2-benzylpyridine N-oxide (4g) 

 

 

 

 

 

 

The general procedure was followed using 4-acetylpyridine N-oxide (1 mmol, 137 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and toluene (2.1 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4g (152 mg, 

67% yield) as a brown oil; 
1
HNMR (300 MHz, , CDCl3) δ 8.29 (d, J = 6.6 Hz, 1H), 7.63 (d, J = 

6.5 Hz, 1H), 7.50 (s, 1H), 7.37-7.24 (m, 5H), 4.23 (s, 2H), 2.46 (s, 3H); 
13

CNMR (75 MHz, 

CDCl3) δ 192.8, 129.5, 129.1, 127.5, 125.1, 122.6, 36.7, 26.4; HRMS (EI) m/z calculated for 

C14H13NO2 (M+): 227.0946. found: 227.0945. 
 

4-Acetyl-2-(2-methylbenzyl)pyridine N-oxide (4h) 

 

 

 

 

 
 

The general procedure was followed using 4-acetylpyridine N-oxide (1 mmol, 137 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and o-Xylene (2.4 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4h (144 mg, 

60% yield) as a yellow oil; 
1
HNMR (400 MHz, , CDCl3) δ 8.29 (d, J = 5.6 Hz, 1H), 7.90 (m, 

1H), 7.64 (m, 1H), 7.51 (s, 1H), 7.15 (m, 2H), 7.07 (t, J = 10.2 Hz, 1H), 4.19 (s, 2H), 2.46 (s, 

3H), 2.33 (s, 3H); 
13

CNMR (100 MHz, CDCl3) δ 194.7, 139.8, 134.2, 130.2, 130.1, 129.4, 129.1, 

128.9, 128.2, 126.5, 124.9, 122.4, 36.4, 26.2, 21.3; HRMS (EI) m/z calculated for C15H15NO2 

(M+): 241.1103. found: 241.1104. 

 

 

5-Acetyl-2-(2-methylbenzyl)pyridine N-oxide (4i) 

 

 

 

 

 

 

The general procedure was followed using 3-acetylpyridine N-oxide (1 mmol, 137 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and o-Xylene (2.4 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4i (187 mg, 

78% yield) as a yellow oil; 
1
HNMR (600 MHz, , CDCl3) δ 9.44 (s, 1H), 8.17 (d, J = 7.5 Hz, 

1H), 7.34 (d, J = 7.9 Hz, 1H), 7.28 (m, 1H), 7.18 (d, J = 7.7 Hz, 1H), 7.14 (t, J = 6.6 Hz, 1H), 

7.05 (t, J = 7.9 Hz, 1H), 4.44 (s, 2H), 2.65 (s, 3H), 2.34 (d, J = 5.2 Hz, 3H) ; 
13

CNMR (150 

MHz, CDCl3) δ 184.1, 155.8, 140.4, 131.8, 125.4, 116.7, 113.0, 111.7, 102.7, 55.3, 46.3, 28.9, 

28.1, 21.6, 13.7; HRMS (EI) m/z calculated for C15H15NO2 (M+): 241.1103. found: 241.1101. 
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2-(4-Fluorobenzyl)-6-methylpyridine N-oxide (4j) 

 

 
 
 
 

The general procedure was followed using 2-methylpyridine N-oxide (1 mmol, 109 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and p-Fluorotoluene (2.2 mL, 20 mmol). 

Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 

4j (115 mg, 53% yield) as a pale brown oil; 
1
HNMR (500 MHz, , CDCl3) δ 7.26 (m, 2H) 7.19 

(d, J = 6.8 Hz, 1H) 7.14 (t, J = 7.6 Hz, 1H), 7.02 (td, J = 8.6 Hz & J = 2.0 Hz, 2H), 6.87 (d, J = 

7.7 Hz, 1H)  4.28 (s, 2H), 2.61 (s, 3H); 
13

CNMR (125 MHz, CDCl3) δ 160.9 (d, J = 245.1 Hz), 

151.9, 141.0, 132.8, 131.6 (d, J = 7.8 Hz), 124.6, 123.7, 116 (d, J = 21.1 Hz), 36.7, 18.7; 

MS(EI) m/z (relative intensity) 217 (M
+
 , 16), 200 (50), 182 (45), 155 (70), 105 (62), 77 (100). 

Anal. Calcd. for C13H12FNO: C, 71.86; H, 5.57; N, 6.45. Found: C, 71.93; H, 5.59; N, 6.44. 

 

2-(4-Bromobenzyl)-6-methylpyridine N-oxide (4k) 

 

 
 
 
 

The general procedure was followed using 2-methylpyridine N-oxide (1 mmol, 109 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and p-Bromotoluene (2.4 mL, 20 mmol). 

Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 

4k (130 mg, 47% yield) as a brown oil; 
1
HNMR (500 MHz, , CDCl3) δ 7.45 (d, J = 8.3 Hz, 2H), 

7.19 (m, 3H), 7.09 (t, J = 7.7 Hz, 1H) 6.88 (d, J = 7.6 Hz, 1H), 4.23 (s, 2H), 2.56 (s, 3H); 
13

CNMR (125 MHz, CDCl3) δ 155.0, 149.8, 141.2, 133.9, 132.8, 131.2, 130.0, 116.1, 37.6, 18.9; 

MS(EI) m/z (relative intensity) 277 (M
+
 , 8), 200 (12), 181 (37), 97 (62), 69 (100), 55 (95). Anal. 

Calcd. for C13H12BrNO: C, 56.32; H, 4.37; N, 5.06. Found: C, 56.28; H, 4.35; N, 5.08. 

 

2-Benzyl-6-methylpyridine N-oxide (4l) 

 
 
 
 

 

The general procedure was followed using 2-methylpyridine N-oxide (1 mmol, 109 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and toluene (2.1 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4l (123 mg, 

62% yield) as a yellow oil; 
1
HNMR (500 MHz, , CDCl3) δ 7.34 (t, J = 7.5 Hz, 2H), 7.26 (m, 

3H), 7.15 (d, J = 6.6 Hz, 1H), 7.07 (t, J = 7.7 Hz, 1H)  6.82 (d, J = 7.3 Hz, 1H), 4.29 (s, 2H), 

2.57 (s, 3H); 
13

CNMR (125 MHz, CDCl3) δ 152.3, 149.4, 137.2, 130.2, 129.2, 127.3, 124.5, 

123.8, 37.4, 18.8; MS(EI) m/z (relative intensity) 199 (M
+
 , 8), 182 (16), 111 (33), 97 (41), 69 

(62), 43 (100). Anal. Calcd. for C13H13NO: C, 78.35; H, 6.58; N, 7.03. Found: C, 78.44; H, 6.57; 

N, 7.05. 
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2-Ethyl-9H-indeno[2,1-b]pyridine N-oxide (4m) 

 

 
 
 

 

The general procedure was followed using 2-ethylpyridine N-oxide (1 mmol, 123 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and toluene (2.1 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4m (139 mg, 

66% yield) as a brown oil; 
1
HNMR (400 MHz, , CDCl3) δ 7.34 (d, J = 7.2 Hz, 2H) 7.27 (m, 

3H), 6.89 (d, J = 7.6 Hz, 1H), 4.38 (s, 2H), 3.09 (q, J = 7.2 Hz, 2H), 1.33 (t, J = 7.2 Hz, 3H); 
13

CNMR (100 MHz, CDCl3) δ 129.9, 129.1, 127.5, 124.3, 123.1, 37.3, 24.7, 11.1; HRMS (EI) 

m/z calculated for C14H13NO (M+): 211.9831. found: 211..9864. 

 

 

2-Ethyl-6-methyl-9H-indeno[2,1-b]pyridine N-oxide (4n) 

 

 
 
 

 

 

The general procedure was followed using 2-ethylpyridine N-oxide (1 mmol, 123 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and p-Xylene (2.4 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4n (164 mg, 

73% yield) as a pale brown oil; 
1
HNMR (500 MHz, , CDCl3) δ 7.14 (m, 2H) 7.09 (dd, J = 7.5 

Hz & J = 1.5 Hz, 1H) 7.05 (m, 1H), 6.78 (dd, J = 7.5 Hz & J = 1.0 Hz, 1H) 4.21 (s, 2H), 2.98 

(q, J = 7.5 Hz, 2H), 2.32 (s, 3H), 1.30 (t, J = 7.5 Hz, 3H); 
13

CNMR (125 MHz, CDCl3) δ 153.5, 

152.1, 136.4, 133.6, 129.6, 129.4, 124.6, 122.9, 121.6, 36.6, 24.0, 21.1, 10.7; HRMS (EI) m/z 

calculated for C15H15NO (M+): 225.1154. found: 225.1150. 

 

 

2-Ethyl-7-methyl-9H-indeno[2,1-b]pyridine N-oxide (4o) 

 
 

 
 
 
 

The general procedure was followed using 2-ethylpyridine N-oxide (1 mmol, 123 mg), K2S2O8 

(202 mg, 0.75 mmol), Pd(OAc)2 (6 mg, 3 mol %) and m-Xylene (2.4 mL, 20 mmol). Purification 

by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final product 4o (146 mg, 

65% yield) as a dark yellow oil; 
1
HNMR (600 MHz, , CDCl3) δ 7.22 (m, 1H) 7.13 (s, 1H) 7.06 

(m, 2H), 6.81 (m, 1H) 4.25 (s, 2H), 3.01 (q, J = 7.2 Hz, 2H), 2.32 (s, 3H), 1.31 (t, J = 7.5 Hz, 

3H); 
13

CNMR (150 MHz, CDCl3) δ 138.8, 138.2, 134.8, 134.1, 130.6, 128.9, 128.3, 128.2, 

126.8, 124.3, 123.1, 37.1, 24.6, 21.2, 11.0; HRMS (EI) m/z calculated for C15H15NO (M+): 

225.1152. found: 225.1154. 
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2-(m-Tolyl)pyridine N-oxide (5a) 

 

 

 

 

 

The general procedure was followed using pyridine N-oxide (1 mmol, 95 mg), TBHP (180 mg, 2 

mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  and toluene (2.1 mL, 20 

mmol). Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the final 

product 5a (151 mg, 82% yield) as a brown oil; 
1
HNMR (500 MHz, , DMSO-d6) δ 8.28 (m, 1H, 

Ha), 7.69 (d, J = 8.1 Hz, 1H), 7.58 (s, 1H, Hb), 7.54 (t, J = 7.4 Hz, 1H), 7.34 (m, 2H),  7.23 (m, 

2H), 2.32 (s, 3H); 
13

CNMR (75 MHz, CDCl3) δ 140.4, 138.1, 134.2, 130.8, 129.7, 129.2, 129.1, 

128.3, 128.23, 126.5, 124.4, 21.47; HRMS (EI) m/z calculated for C12H11N1O1 (M+): 185.0841, 

found: 185.0827. 

 

2-(3,5-Dimethylphenyl)pyridine N-oxide (5b)
2
 

 

 

 

 

 

 

The general procedure was followed using pyridine N-oxide (1 mmol, 95 mg), TBHP (180 mg, 2 

mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  and m-Xylene (2.4 mL, 

20 mmol). Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  gave the 

final product 5b (161 mg, 81% yield) as a pale yellow oil; 
1
HNMR (500 MHz, , CDCl3) δ 8.32 

(d, J = 6.4 Hz, 1H, Ha), 7.39 (s, 2H, Hb), 7.73 (t, J = 7.3 Hz, 1H), 7.21 (m, 1H), 7.12 (m, 1H), 

7.08 (s, 1H, Hc), 2.36 (s, 6H); 
13

CNMR (125 MHz, CDCl3) δ 150.2, 140.9, 137.9, 132.9, 131.7, 

127.8, 127.3, 126.3, 124.7, 21.7 ; HRMS (EI) m/z calculated for C13H13N1O1 (M+): 199.0997, 

found: 199.1012. 

  

4-Methyl-2-(m-tolyl)pyridine N-oxide (5c) 
 

 

 

 

 

 

The general procedure was followed using 4-methylpyridine N-oxide (1 mmol, 109 mg), TBHP 

(180 mg, 2 mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  and toluene 

(2.1 mL, 20 mmol). Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  

gave the final product 5c (173 mg, 87% yield) as a pale brown oil; 
1
HNMR (500 MHz, , CDCl3) 

δ 8.20 (dd, J = 6.6 Hz & J = 2.7 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.61 (s, 1H, Hb), 7.35 (t, J = 

7.6 Hz, 1H), 7.26 (m, 1H), 7.20 (s, 1H, Hd), 7.01 (t, J = 7.2 Hz, 1H), 2.39 (s, 3H), 2.36 (s, 3H); 
13

CNMR (100 MHz, CDCl3) δ 140.2, 131.2, 130.1, 129.6, 129.2, 128.6, 128.5, 128.4, 126.7, 

125.6, 125.4, 21.5, 21.4; HRMS (EI) m/z calculated for C13H13N1O1 (M+): 199.0997, found: 

199.1000. 
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4-Ethyl-2-(m-tolyl)pyridine N-oxide (5d) 

 

 

 

 

 
  

The general procedure was followed using 4-ethylpyridine N-oxide (1 mmol, 123 mg), TBHP 

(180 mg, 2 mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  and toluene 

(2.1 mL, 20 mmol). Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  

gave the final product 5d (181 mg, 85% yield) as a yellow oil; 
1
HNMR (500 MHz, , CDCl3) δ 

8.23 (dd, J = 6.5 & J = 2.5 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.61 (s, 1H, Hb), 7.36 (t, J = 7.5 

Hz, 1H), 7.26 (m, 1H), 7.22 (t, J = 2.5 Hz, 1H), 7.02 (td, J = 6.5 Hz & J = 2.5 Hz, 1H), 2.64 (q, 

J = 7.5 Hz, 2H), 2.40 (s, 3H), 1.26 (td, J = 7.0 Hz & J = 1.5 Hz, 3H); 
13

CNMR (125 MHz, 

CDCl3) δ 143.0, 139.9, 130.2, 129.8, 129.1, 128.9, 128.2, 126.7, 126.3, 123.9, 123.7, 27.46, 

21.46, 14.27; HRMS (EI) m/z calculated for C14H15N1O1 (M+): 213.1154, found: 213.1168. 
  

5-Methyl-2-(m-tolyl)pyridine N-oxide (5e) 

 
 

 

 

 

The general procedure was followed using 3-methylpyridine N-oxide (1 mmol, 109 mg), TBHP 

(180 mg, 2 mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  and toluene 

(2.1 mL, 20 mmol). Purification by column chromatography (silica gel, n-hexan/ EtOAc 1:4)  

gave the final product 5e (137 mg, 69% yield) as a brown oil; 
1
HNMR (500 MHz, , CDCl3) δ 

8.18 (s, 1H), 7.69 (d, J = 8.1 Hz, 1H), 7.61 (s, 1H, Hb), 7.34 (t, J = 7.6 Hz, 1H), 7.29 (dd, J = 8.0 

& J = 2.9 Hz, 1H ),7.09 (d, J = 7.2 Hz, 1H), 2.40 (s, 3H), 2.32 (s, 3H); 
13

CNMR (100 MHz, 

CDCl3) δ 148.9, 140.6, 137.2, 132.3, 130.4, 130.1, 129.6, 128.5, 128.4, 128.2, 127.1, 21.4, 18.3; 

HRMS (EI) m/z calculated for C13H13N1O1 (M+): 199.0997, found: 199.1014. 

 

5-Methyl-2-(3-methyl-5-nitrophenyl)pyridine N-oxide (5f) 

 

 

 

 

 
  

The general procedure was followed using 3-methylpyridine N-oxide (1 mmol, 109 mg), TBHP 

(180 mg, 2 mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  and m-

Nitrotoluene (2.3 mL, 20 mmol). Purification by column chromatography (silica gel, n-hexan/ 

EtOAc 1:4)  gave the final product 5f (151 mg, 62% yield) as a yellow oil; 
1
HNMR (600 MHz, , 

CDCl3) δ 8.37 (s, 1H), 8.19 (s, 1H), 8.08 (s, 1H, Hb), 8.05 (s, 1H), 7.34 (d, J = 8.4  Hz, 1H), 7.16 

(d, J = 8.4 Hz, 1H), 2.50 (s, 1H), 2.35 (s, 1H); 
13

CNMR (150 MHz, CDCl3) δ 148.2, 144.3, 

140.3, 136.3, 133.8, 130.8, 127.3, 126.5, 124.6, 121.6, 21.4, 18.1; HRMS (EI) m/z calculated for 

C13H12N2O3 (M+): 244.0848, found: 244.0828. 
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2-(3,4-Dimethylphenyl)-5-(ethoxycarbonyl)pyridine N-oxide (5g) 

 

 

 

 

 

 

 

 

The general procedure was followed using 3-(ethoxycarbonyl)pyridine N-oxide (1 mmol, 167 

mg), TBHP (180 mg, 2 mmol), Pd(OAc)2 (6 mg, 3 mol %), Cu(OAc)2.H2O (99 mg, 0.5 mmol)  

and o-Xylene (2.4 mL, 20 mmol). Purification by column chromatography (silica gel, n-hexan/ 

EtOAc 1:4)  gave the final product 5g (165 mg, 61% yield) as a dark brwon oil; 
1
HNMR (500 

MHz, , CDCl3) δ 8.91 (s, 1H), 7.85 (dd, J = 8.2 & J = 1.9 Hz, 1H), 7.65 (s, 1H, Hb), 7.55 (dd, J 

= 6.7 & J = 1.1 Hz, 1H), 7.47 (d, J = 8.2  Hz, 1H), 7.24 (d, J = 7.2  Hz, 1H), 4.43 (q, J = 7.1  

Hz, 2H), 2.31 (s, 3H), 2.32 (s, 3H),  1.40 (t, J = 7.1  Hz, 3H); 
13

CNMR (150 MHz, CDCl3) δ 

163.8, 141.2, 139.2, 134.3, 130.5, 128.3, 127.2, 119.6, 111.7, 61.2, 29.6, 21.2, 14.2; HRMS (EI) 

m/z calculated for C16H15N1O3 (M-2H)
2+

: 269.1052, found: 269.1057. 

 

 

 

2-Benzylpyridine (6) 
3,
 
4 

 

 

 

 

Colorless oil; 
1
HNMR (400 MHz, , CDCl3) δ 8.54 (s, 2H), 7.56 (td, J = 7.6  Hz & J = 1.6  Hz, 

1H), 7.31-7.19 (m, 5H), 7.11-7.08 (m, 2H), 4.16 (s, 2H); 
13

CNMR (100 MHz, CDCl3) δ 160.8, 

149.1, 139.3, 136.6, 129.0, 128.5, 126.3, 123.1, 121.2, 44.5; HRMS (EI) m/z calculated for 

C12H11N (M+): 169.0891. found: 169.0886. 
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6. Spectral Data 
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