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1. General remarks

All non-aqueous reactions and manipulations were performed in oxygen 

atmosphere. The reactions were monitored by GC and LC-MS. The 1H NMR and 
13C NMR spectra were recorded on a Brucker ADVANCE III spectrometer at 400 

MHz and 100 MHz, respectively, and chemical shifts were reported in parts per 

million (ppm). Flash column chromatography was performed using silica gel 300-

400 μm. LC-MS results were recorded on LC-MS JINDAO804, and GC analysis 

was performed on GC 7820A. Hydrazines were purchased from Energy Chemical, 

Alfa Aesar, Aladdin or Maya Reagent; amines were purchased from Aladdin, dried 

by standard methods before using.

2. General experimental procedure for the synthesis of amides

A 25 ml Schlenk-type tube equipped with a magnetic stir bar was charged with 

substrate 1 (1a-1p) (0.2 mmol), TBN (0.44 mmol), CuCl2 (0.04 mmol). The reaction 

tube was evacuated and back-filled with N2. Amine 2 (2a-2q) (0.26 mmol) and 

C2H5OH (2 mL, H2O 0.2 mmol) were added at room temperature under N2 

atmosphere, then the reaction mixture was stirred at 120 ºC for 12 h. The reaction 

was monitored by GC or LC-MS. After completion of the reaction, the resulting 

solution was cooled to room temperature, and neutralized with saturated solution of 

NaCl. The product was extracted with EtOAc, dried over anhydrous Na2SO4 and 

concentrated in vacuo. The crude product was purified by flash column 

chromatography on silica gel to give analytically pure product.
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3. Control experiment with H2O18, LC-MS spectrum (+)

To obtain the source of oxygen atoms, since the reaction did not proceed under oxygen 

conditions, we added H2O18 to reaction system under otherwise identical conditions (all 

raw materials and solvents were treated via standard anhydrous procedures), the 18O 

labelled product [18O]-3a was generated in 75% yield, as determined by LC-MS. MS 

(207) is the molecular weight of 3a with H2O reaction system (a), MS (209) is the 

molecular weight of 3a with H2O18 reaction system (b). The results showed that even 2 

equivalent H2O18 was added to reaction system, only one O18 was detected in the 

product of 3a, because all systems are absolutely waterless, so the other oxygen comes 

from TBN.
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4. 1H NMR and 13C NMR data of products

N1-phenyl-N2-propyloxalamide (3a)1 

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3a was 

H
N

O
N
H

O

obtained as a white solid, isolated yield: 78%, m.p. 113-115 ℃. 1H NMR (400 MHz, CDCl3): δ 9.20 (s, 

1H), 8.74 (s, 1H), 7.95 (d, J = 7.2 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.49 (t, J = 7.0 Hz, 2H), 3.34 (q, J = 

7.2 Hz, 2H), 1.69-1.60 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 168.2, 154.3, 

133.2, 132.6, 128.9, 127.8, 41.8, 23.0, 11.6. LC-MS: m/z = 207.

N1-butyl-N2-phenyloxalamide (3b)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3b was 

H
N

N
HO

O

obtained as a white solid, isolated yield: 75%, m.p. 102-105 ℃. 1H NMR (400 MHz, CDCl3): δ 8.82 (s, 

1H), 8.66 (s, 1H), 7.91 (d, J = 7.2 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 3.40 (q, J = 

7.2 Hz, 2H), 1.62-1.57 (m, 2H), 1.47-1.38 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): 

δ 168.0, 153.9, 133.2, 132.6, 129.1, 127.7, 39.8, 31.8, 20.2, 13.9. LC-MS: m/z = 221.

N1-isobutyl-N2-phenyloxalamide (3c)4

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3c was 

H
N

N
HO

O

obtained as a white solid, isolated yield: 70%, m.p. 115-117 ℃. 1H NMR (400 MHz, CDCl3): δ 9.77 (s, 

1H), 8.88 (s, 1H), 8.02 (d, J = 6.8 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.8 Hz, 2H), 3.20 (t, J = 

6.4 Hz, 2H), 1.93-1.87 (m, 1H), 0.99 (d, J = 6.8 Hz, 6H); 13C NMR (100 MHz, CDCl3): δ 168.5, 154.8, 

133.1, 132.6, 128.8, 128.0, 47.5, 28.7, 20.3. LC-MS: m/z = 221.

N1-isopropyl-N2-phenyloxalamide (3d)1 

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3d was 

H
N

N
HO

O

obtained as a white solid, isolated yield: 73%, m.p. 107-109 ℃. 1H NMR (400 MHz, CDCl3): δ 9.76 (s, 

1H), 8.68 (s, 1H), 8.01 (d, J =6.8 Hz, 2H), 7.58 (t, J =7.4 Hz, 1H), 7.48 (t, J =7.6 Hz, 2H), 4.15-4.02 (m, 



5

1H), 1.27 (d, J = 6.4 Hz, 6H); 13C NMR (100 MHz, CDCl3): δ 168.4, 153.9, 133.1, 132.7, 128.8, 128.0, 

42.3, 22.8. LC-MS: m/z = 206.

N1-(tert-butyl)-N2-phenyloxalamide (3e)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3e was 

H
N

N
HO

O

obtained as a white solid, isolated yield: 76%, m.p. 112-115 ℃. 1H NMR (400 MHz, CDCl3): δ 9.64 (s, 

1H), 8.83 (s, 1H), 8.01 (d, J = 6.8 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.50 (t, J = 7.8 Hz, 2H), 1.44 (s, 9H); 

13C NMR (100 MHz, CDCl3): δ 168.6, 153.2, 133.0, 132.8, 128.8, 128.0, 51.1, 29.0. LC-MS: m/z = 221.

N1-(3-methoxypropyl)-N2-phenyloxalamide (3f)1 

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3f 

H
N

N
HO

O

OMe

was obtained as a white solid, isolated yield: 73%, m.p. 102-105 ℃. 1H NMR (400 MHz, CDCl3): δ 9.49 

(s, 1H), 8.89 (s, 1H), 7.98 (d, J = 6.8 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.8 Hz, 2H), 3.51-

3.45 (m, 4H), 3.37 (s, 3H), 1.92-1.85 (m, 2H); 13C NMR (100 MHz, CDCl3): δ 168.5, 155.1, 133.0, 132.5, 

128.6, 128.2, 70.5, 58.8, 37.4, 29.5. LC-MS: m/z = 237.

N1-(2-hydroxyethyl)-N2-phenyloxalamide (3g)1 

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3g was 

H
N

N
HO

O
OH

obtained as a white solid, isolated yield: 70%, m.p. 106-109 ℃. 1H NMR (400 MHz, CDCl3): δ 9.24 (s, 

1H), 9.02 (s, 1H), 7.92 (d, J = 7.2 Hz, 2H), 7.60 (t, J = 8.2 Hz ,1H), 7.50 (t, J = 7.8 Hz, 2H), 3.82 (t, J = 

5.0 Hz, 2H), 3.57 (q, J = 5.6 Hz, 2H), 2.64 (s, 1H); 13C NMR (100 MHz, CDCl3): δ 168.3, 155.4, 133.4, 

132.4, 129.0, 127.8, 62.5, 42.9. LC-MS: m/z = 209.

N1-phenethyl-N2-phenyloxalamide (3h)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3h 

H
N

N
HO

O

was obtained as a white solid, isolated yield: 72%, m.p. 249-251 ℃. 1H NMR (400 MHz, CDCl3): δ 9.63 



6

(s, 1H), 8.85 (s, 1H), 7.98 (d, J = 6.8 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 7.32 (t, 

J = 7.4 Hz, 2H), 7.23 (d, J = 5.6 Hz, 3H), 3.62 (q, J = 6.8 Hz, 2H), 2.92 (t, J = 7.4 Hz, 2H); 13C NMR 

(100 MHz, CDCl3): δ 168.4, 154.8, 138.9, 133.1, 132.5, 128.9, 128.8, 128.7, 128.1, 126.7, 41.6, 36.1. 

LC-MS: m/z = 269.

N1-benzyl-N2-phenyloxalamide (3i)2 

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3i was 

H
N

N
HO

O

obtained as a white solid, isolated yield: 78%, m.p. 237-238 ℃. 1H NMR (400 MHz, CDCl3): δ 9.16 (s, 

1H), 9.10 (s, 1H), 7.93 (d, J = 7.2 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 8.0 Hz, 2H), 7.36-7.28 

(m, 5H), 4.58 (d, J = 6.0 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 168.2, 154.3, 138.2, 133.3, 132.5, 

129.0, 128.9, 127.8, 127.7, 127.6, 44.0. LC-MS: m/z = 255.

N1-(4-methylbenzyl)-N2-phenyloxalamide (3j)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3j 

H
N

N
HO

O

was obtained as a white solid, isolated yield: 76%, m.p. 244-247 ℃. 1H NMR (400 MHz, CDCl3): δ 9.52 

(s, 1H), 9.11 (s, 1H), 7.96 (d, J = 7.2 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.25 (d, 

J = 10 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 4.53 (d, J = 6.0 Hz, 2H), 2.34 (s, 3H); 13C NMR (100 MHz, 

CDCl3): δ 168.3, 154.5, 137.3, 135.2, 133.2, 132.5, 129.5, 128.9, 127.9, 127.7,43.7, 21.2. LC-MS: m/z 

= 269.

N1-(4-methoxybenzyl)-N2-phenyloxalamide (3k)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 

H
N

N
HO

O

OMe

3k was obtained as a white solid, isolated yield: 78%, m.p. 251-253 ℃. 1H NMR (400 MHz, CDCl3): δ 

9.10 (s, 1H), 9.01 (s, 1H), 7.92 (d, J = 7.2 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 7.29 

(d, J = 8.8 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H), 4.50 (d, J = 5.6 Hz, 2H), 3.80 (s, 3H); 13C NMR (100 MHz, 

CDCl3): δ 168.0, 159.1, 154.0, 133.1, 132.4, 130.2, 129.0, 128.9, 127.6, 114.1, 55.3, 43.3. LC-MS: m/z 

= 285.
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N1-(4-chlorobenzyl)-N2-phenyloxalamide (3l)5

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3l 

H
N

N
HO

O

Cl

was obtained as a white solid, isolated yield: 77%, m.p. 240-242 ℃. 1H NMR(400 MHz, CDCl3): δ 9.09 

(s, 1H), 9.02 (s, 1H), 7.91 (d, J = 7.2 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.8 Hz, 2H), 7.32-

7.28 (m, 4H), 4.54 (d, J = 6.0 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 168.1, 154.2, 136.8, 133.4, 132.4, 

129.4, 129.1, 129.0, 127.7, 127.1, 43.4. LC-MS: m/z = 289.

N1-(4-bromobenzyl)-N2-phenyloxalamide (3m)5

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3m 

H
N

N
HO

O

Br

was obtained as a white solid, isolated yield: 79%, m.p. 235-238 ℃. 1H NMR (400 MHz, DMSO-d6): δ 

10.81 (s, 1H), 9.13 (s, 1H), 7.99 (d, J = 8.0 Hz, 2H), 7.62 (t, J = 7.0 Hz, 1H), 7.53 (q, J = 8.0 Hz, 4H), 

7.31 (d, J = 8.0 Hz, 2H), 4.43 (d, J = 6.0 Hz, 2H); 13C NMR (100 MHz, DMSO-d6): δ168.7, 154.2, 139.4, 

133.2, 133.0, 131.7, 130.0, 129.0, 128.6, 120.4, 42.6. LC-MS: m/z = 333.

N1-phenyl-N2-(4-(trifluoromethyl)benzyl)oxalamide (3n)5

 Following the general procedure (EtOAc/Petroleum ether 1:15), 

H
N

N
HO

O

CF3

3y was obtained as a white solid, isolated yield: 72%, m.p. 223-226 ℃. 1H NMR (400 MHz, DMSO-d6): 

δ 10.85 (s, 1H), 9.22 (t, J = 6.2 Hz, 1H), 7.99 (d, J = 7.2 Hz, 2H), 7.72 (d, J = 8.0 Hz, 2H), 7.62 (t, J = 

6.8 Hz, 1H), 7.56-7.49 (m, 4H), 4.55 (d, J = 6.0 Hz, 2H); 13C NMR (100 MHz, DMSO-d6): δ 168.7, 

154.3, 144.9, 133.3 (d, Jc-f = 29.0 Hz), 129.0, 128.6, 128.3, 128.1 (q, Jc-f = 32.0 Hz), 126.2 (d, Jc-f = 270.0 

Hz), 125.7 ((q, Jc-f = 4.0 Hz), 42.8;. LC-MS: m/z = 323.

N1-phenyl-N2-(pyridin-3-ylmethyl)oxalamide (3o)5
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 Following the general procedure (EtOAc/Petroleum ether 1:10), 3o 

H
N

N
HO

O

N

was obtained as a white solid, isolated yield: 84%, m.p. 212-215 ℃. 1H NMR (400 MHz, CDCl3): δ 9.84 

(s, 1H), 9.27 (s, 1H), 8.63 (d, J = 32.8 Hz, 2H), 7.97 (d, J = 7.2 Hz, 2H), 7.70 (d, J = 8.0 Hz, 1H), 7.59 

(t, J = 7.4 Hz, 1H),7.45 (t, J = 7.8 Hz, 2H), 7.27 (t, J = 6.0 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 

168.6, 154.9, 149.3, 149.1, 135.4, 134.0, 133.4, 132.4, 128.9, 128.0, 123.8, 41.5. LC-MS: m/z = 256.

N1-propyl-N2-(p-tolyl)oxalamide (3p)1

 Following the general procedure (EtOAc/Petroleum ether 1:10), 3p was 

H
N

O
N
H

O

obtained as a white solid, isolated yield: 81%, m.p. 127-129 ℃. 1H NMR (400 MHz, CDCl3): δ 9.46 (s, 

1H), 8.80 (s, 1H), 7.88 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 3.36 (q, J = 6.8 Hz, 2H), 2.42 (s, 

3H), 1.69-1.59 (m, 2H), 1.01 (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 168.2, 154.6, 143.9, 

129.8, 129.6, 128.0, 41.8, 23.0, 21.7, 11.6. LC-MS: m/z = 221.

N1-(4-methoxyphenyl)-N2-propyloxalamide (3q)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3q 

H
N

O
N
H

O

MeO

was obtained as a white solid, isolated yield: 75%, m.p. 121-124 ℃. 1H NMR (400 MHz, CDCl3): δ 9.17 

(s, 1H), 8.79 (s, 1H), 7.94 (d, J = 9.2 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 3.88 (s, 3H), 3.34 (q, J = 6.8 Hz 

2H), 1.68-1.59 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 167.6, 163.6, 154.6, 

130.0, 124.8, 114.2, 55.7, 41.8, 23.0, 11.6. LC-MS: m/z = 237.

N1-(4-hydroxyphenyl)-N2-propyloxalamide (3r)1

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3r 

H
N

O
N
H

O

HO

was obtained as a faint yellow solid, isolated yield: 73%, m.p. 108-111 ℃. 1H NMR (400 MHz, DMSO-

d6): δ 8.72 (s, 1H), 7.18 (s, 1H), 6.29 (d, J = 8.4 Hz, 2H), 5.32 (d, J = 8.4 Hz, 2H), 1.63 (q, J = 6.8 Hz, 



9

2H), 1.00 (s, 1H), -0.006--0.096 (m, 2H), -0.67 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, DMSO-d6): 

δ168.6, 162.3, 154.9, 131.1, 123.6, 116.1, 40.2, 23.1, 11.9. LC-MS: m/z = 223.

N1-(4-fluorophenyl)-N2-propyloxalamide (3s)2

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3s was 

H
N

O
N
H

O

F

obtained as a faint yellow solid, isolated yield: 70%, m.p. 113-115 ℃. 1H NMR (400 MHz, CDCl3): δ 

8.98 (s, 1H), 8.76 (s, 1H), 7.92 (d, J = 9.2 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H), 3.34 (q, J = 7.2 Hz, 2H), 

1.68-1.59 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 167.6, 167.0 (d, Jc-f = 253.0 

Hz), 155.3, 131.0 (d, Jc-f = 9.0 Hz), 128.8 (d, Jc-f = 3.0 Hz), 115.9 (d, Jc-f = 21.0 Hz), 41.7, 23.0, 11.6. 

LC-MS: m/z = 225.

N1-(4-chlorophenyl)-N2-propyloxalamide (3t)2

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3t 

H
N

O
N
H

O

Cl

was obtained as a faint yellow solid, isolated yield: 73%, m.p. 117-119 ℃. 1H NMR (400 MHz, CDCl3): 

δ 10.08 (s, 1H), 8.80 (s, 1H), 7.99 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H), 3.35 (q, J = 7.2 Hz, 2H), 

1.67-1.59 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 167.7, 155.1, 139. 5, 131.0, 

129.8, 129.0, 41.8, 23.0, 11.6. LC-MS: m/z = 241.

N1-(4-bromophenyl)-N2-propyloxalamide (3u)2

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3u 

H
N

O
N
H

O

Br

was obtained as a faint yellow solid, isolated yield: 70%, m.p. 113-115 ℃. 1H NMR(400 MHz, CDCl3): 

δ 9.18 (s, 1H), 8.67 (s, 1H), 7.83 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H), 3.38 (q, J = 7.2 Hz, 2H), 

1.68-1.60 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 167.3, 154.3, 132.3, 131.5, 

129.5, 128.3, 41.9, 23.0, 11.5. LC-MS: m/z = 286.

N1-(3-chlorophenyl)-N2-propyloxalamide (3v)2
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 Following the general procedure (EtOAc/Petroleum ether 1:15), 3v 

H
N

O
N
H

O
Cl

was obtained as a faint yellow solid, isolated yield: 72%, m.p. 109-112 ℃. 1H NMR (400 MHz, CDCl3): 

δ 10.12 (s, 1H), 8.77 (s, 1H), 8.11 (s, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.44 (t, J = 

7.8 Hz, 1H), 3.39 (q, J = 5.6 Hz, 2H), 1.70-1.60 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, 

CDCl3): δ 167.2, 154.7, 135.1, 134.4, 133.1, 130.1, 128.4, 126.4, 41.8, 23.0, 11.5. LC-MS: m/z = 241.

N1-(3-bromophenyl)-N2-propyloxalamide (3w)2

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3w 

H
N

O
N
H

O
Br

was obtained as a faint yellow solid, isolated yield: 78%, m.p. 116-119 ℃. 1H NMR (400 MHz, CDCl3): 

δ 1H NMR (400 MHz, Chloroform-d): δ 10.02 (s, 1H), 8.76 (s, 1H), 8.24 (s, 1H), 7.95 (d, J = 8.4 Hz, 

1H), 7.72 (d, J = 6.8 Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 3.40 (q, J = 6.8 Hz, 2H), 1.70-1.60 (m, 2H), 1.00 

(t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 167.1, 154.6, 136.0, 134.6, 131.2, 130.3, 126.8, 

123.0, 41.8, 23.0, 11.6. LC-MS: m/z = 286.

N1-(2-chlorophenyl)-N2-propyloxalamide (3x)2

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3x was 

H
N

O
N
H

OCl

obtained as a faint yellow solid, isolated yield: 70%, m.p. 103-106 ℃. 1H NMR (400 MHz, CDCl3): δ 

8.92 (s, 1H), 8.37 (s, 1H), 7.57 (d, J = 7.2 Hz, 1H), 7.38-7.36 (m, 2H), 7.31-7.27 (m, 1H), 3.20 (q, J = 

7.2 Hz, 2H), 1.58-1.48 (m, 2H), 0.89 (t, J = 7.4 Hz, 3H); 13C NMR (101 MHz, CDCl3): δ 167.6, 153.5, 

133.5, 132.6, 131.3, 130.8, 130.0, 127.2, 41.8, 22.9, 11.5. LC-MS: m/z = 241.

N1-(naphthalen-2-yl)-N2-propyloxalamide (3z)

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3z 

H
N

O
N
H

O

was obtained as a white solid, isolated yield: 77%, m.p. 128-131 ℃. 1H NMR (400 MHz, CDCl3): δ 9.53 

(s, 1H), 8.83 (s, 1H), 8.55 (s, 1H), 8.00-7.90 (m, 4H), 7.64-7.55 (m, 2H), 3.39 (q, J = 6.8 Hz, 2H), 1.71-
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1.62 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 168.4, 154.5, 135.6, 132.7, 129.8, 

129.5, 129.1, 128.9, 128.7, 128.0, 127.2, 123.8, 41.9, 23.0, 11.6. LC-MS: m/z = 257. HRMS (EI): calcd 

for C15H16N2O2: 256.1212; found: 256.1219.

N1-propyl-N2-(thiophen-2-yl)oxalamide (3z1)2

 Following the general procedure (EtOAc/Petroleum ether 1:15), 3z1 was 

S H
N

O
HN

O

obtained as a white solid, isolated yield: 81%, m.p. 121-123 ℃. 1H NMR (400 MHz, CDCl3): δ 10.82 (s, 

1H), 8.81 (s, 1H), 8.23 (d, J = 4.0 Hz, 1H), 7.65 (d, J = 6.0 Hz, 1H), 7.13 (t, J = 4.4 Hz, 1H), 3.37 (q, J 

= 6.8 Hz, 2H), 1.69-1.60 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 163.2, 155.3, 

137.9, 133.3, 131.1, 128.2, 41.7, 22.9, 11.6. LC-MS: m/z = 213.

4-nitro-N-propylbenzamide (4a)3

 Following the general procedure (EtOAc/Petroleum ether 1:15), 4a was O2N

N
H

O

obtained as a faint yellow solid, isolated yield: 66%, m.p. 80-83 ℃. 1H NMR (400 MHz, CDCl3): δ 8.27 

(d, J = 8.8 Hz, 2H), 7.95 (d, J = 8.8 Hz, 2H), 6.51 (s, 1H), 3.45 (q, J = 8.0 Hz, 2H), 1.71-1.62 (m, 2H), 

1.00 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 165.7, 149.6, 140.6, 128.2, 123.9, 42.2, 22.9, 

11.5. LC-MS: m/z = 209.

N-propyl-4-(trifluoromethyl)benzamide (4b)3

 Following the general procedure (EtOAc/Petroleum ether 1:15), 4b was F3C

N
H

O

obtained as a white solid, isolated yield: 79%, m.p. 84-86 ℃. 1H NMR (400 MHz, CDCl3): δ 7.88 (d, J 

= 8.0 Hz, 2H), 7.70 (d, J = 8.0 Hz, 2H), 6.29 (s, 1H), 3.45 (q, J = 6.0 Hz, 2H), 1.70-1.61 (m, 2H), 1.00 

(t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 166.4, 138.3, 133.4 (d, Jc-f = 32.0 Hz), 127.5, 125.8 

(d, Jc-f = 4.0 Hz), 125.2 (d, Jc-f = 271.0 Hz), 42.1, 23.0, 11.6. LC-MS: m/z = 232.
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