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I. General information:

1H, 13C and 19F NMR spectra were detected on a 400 MHz NMR spectrometer. 

Data for 1H NMR, 13C NMR and 19F NMR were recorded as follows: chemical shift 

(δ, ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, 

coupling constant(s) in Hz). Mass spectra were obtained on GC-MS (EI). High 

resolution mass data were recorded on a high resolution mass spectrometer in the EI 

or ESI mode. The mass analyzer types for HRMS-EI and HRMS-ESI are time-of-

flight and Fourier transform mass spectrometer, respectively.

II. The procedure for the preparation of NTSI:

DCM, N2, r.t.
NH

N

O2N
Tf2O + N NSO2CF3

NTSI
O2N

The mixture of nitro-imidazole (22.6 g, 200 mmol), dichloromethane (200 

mL)，and trifluoromethanesulfonic anhydride (28.2 g, 100 mmol) was stirred at room 

temperature for overnight under a N2 atmosphere. After the reaction was finished as 

monitored by 19F NMR spectroscopy, the solid was filtered through a short pad of 

Celite, and the solid was washed with dichloromethane. The combined organic phase 

was concentrated under vacuum to remove the solvent and the product was obtained 

as a pale yellow solid (19.6 g, 80 mmol, 80%). NTSI is sensitive to moisture but 

stable under dry atmosphere. 

N NSO2CF3

NTSI
O2N

4-Nitro-1-((trifluoromethyl)sulfonyl)-1H-imidazole (NTSI): Pale yellow solid, 

m.p. 55-56 oC. 1H NMR (400 MHz, CDCl3) δ 8.16 (d, J = 1.4 Hz, 1H), 8.01 (d, J = 

1.4 Hz, 1H). 19F NMR (376 MHz, CDCl3) δ -74.9 (s, 3F). 13C NMR (100 MHz, 

CDCl3) δ 149.4, 136.6, 118.6 (q, J = 323.0 Hz), 118.0. HRMS (EI): Calculated for 

C4H2F3N3SO4 [M+]: 244.9718; Found: 244.9728. IR (KBr): 3152, 1560, 1526, 1443, 

1354, 1229, 1131, 1056, 995, 971, 852, 823, 747, 645, 598, 531 cm−1.
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III. The procedure for the preparation of aldoximes:

All aldoximes were synthesized according to the literature [1-3]. The new 

compounds 1-6 and 1-11 were prepared according to Ref. [1], and 1-14 was prepared 

according to Ref. [3]. Their characterization data are shown as follows:

N
OH

N
O

1-6

(E)-4-Morpholinobenzaldehyde oxime (1-6): White solid, m.p. 188-190 oC, 

73%. 1H NMR (400 MHz, d6-acetone) δ 9.95 (s, 1H), 8.03 (s, 1H), 7.49 (d, J = 8.8 Hz, 

2H), 6.95 (d, J = 8.8 Hz, 2H), 3.77 (t, J = 4.8 Hz, 4H), 3.18 (t, J = 4.8 Hz, 4H). 13C 

NMR (100 MHz, d6-acetone) δ 153.1, 149.1, 128.5, 125.0, 115.6, 67.2, 49.2. HRMS 

(ESI): Calculated for C11H15N2O2 [M+H]+: 207.1128; Found: 207.1127. IR (KBr): 

3317, 2821, 1609, 1445, 1266, 1110, 953, 933, 813, 532 cm−1.

N
OH

Si
1-11

(E)-4-((Trimethylsilyl)ethynyl)benzaldehyde oxime (1-11): White solid, m.p. 

110-112 oC, 47%. 1H NMR (400 MHz, d6-acetone) δ 10.57 (s, 1H), 8.16 (s, 1H), 7.63 

(d, J = 8.0 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 0.23 (s, 9H). 13C NMR (100 MHz, d6-

acetone) δ 148.7, 134.5, 132.9, 127.5, 124.7, 105.6, 96.0, -0.1. HRMS (ESI): 

Calculated for C12H16ONSi [M+H]+: 218.0996; Found: 218.0994. IR (KBr): 3290, 

2957, 2156, 1512, 1301, 1248, 977, 844, 761, 654, 547, 458 cm−1.

N
OH

1-14

(E)-3-Vinylbenzaldehyde oxime (1-14): White solid, m.p. 49-51 oC, 63%. 1H 

NMR (400 MHz, d6-acetone) δ 10.44 (s, 1H), 8.19 (s, 1H), 7.71 (s, 1H), 7.55 (d, J = 

7.6 Hz, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.35 (t, J = 7.6 Hz, 1H), 6.75 (dd, J1 = 17.6 Hz, 

J2 = 10.8 Hz, 1H), 5.83 (dd, J1 = 17.6 Hz, J2 = 0.8 Hz, 1H), 5.26 (dd, J1 = 11.0 Hz, J2 



S4

= 0.8 Hz, 1H). 13C NMR (100 MHz, d6-acetone) δ 149.2, 138.9, 137.3, 134.6, 129.7, 

127.8, 126.8, 125.3, 114.9. HRMS (ESI): Calculated for C9H10NO [M+H]+: 148.0757; 

Found: 148.0756. IR (KBr): 3373, 1727, 1631, 1484, 1442, 1308, 1167, 947, 800, 709, 

669 cm−1.

IV. The general procedure for the conversion of aldoximes into nitriles:

Et3N (2.0 eq.)
MeCN, r.t., 10 min R

CN

1

R

2

+N
OH

NTSI

N NSO2CF3

O2N

Into a sealed tube was added aldoxime 1 (0.5 mmol), NTSI (147 mg, 0.6 mmol), 

dry CH3CN (2 mL) and Et3N (101 mg, 1.0 mmol) under a N2 atmosphere. The tube 

was sealed and the mixture was stirred at room temperature for 10 min. The desired 

product was isolated by flash column chromatography.

CN

2-1

2,4,6-Trimethylbenzonitrile (2-1)[4]: White solid, 82%. 1H NMR (400 MHz, 

CDCl3) δ 6.93 (s, 2H), 2.47 (s, 6H), 2.32 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

142.7, 141.9, 128.1, 117.6, 110.2, 21.5, 20.6. MS (EI): Calculated for C10H11N [M+]: 

145.1; Found: 145.1.

O

CN

2-2

4-Methoxybenzonitrile (2-2)[4]: White solid, 72%. 1H NMR (400 MHz, CDCl3) 

δ 7.58 (d, J = 8.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 162.7, 133.8, 119.1, 114.6, 103.8, 55.4. MS (EI): Calculated for C8H7NO 

[M+]: 133.1; Found: 133.0.

O

CN

2-3

4-Isopropoxybenzonitrile (2-3)[5]: Pale yellow oil, 92%. 1H NMR (400 MHz, 
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CDCl3) δ 7.56 (d, J = 9.2 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 4.62 (sep, J = 6.0 Hz, 1H), 

1.36 (d, J = 6.0 Hz, 6H). 13C NMR (100 MHz, CDCl3) δ 161.2, 133.8, 119.2, 115.9, 

103.2, 70.3, 21.6. MS (EI): Calculated for C10H11NO [M+]: 161.1; Found: 161.1.

PhO

CN

2-4

4-Phenoxybenzonitrile (2-4)[6]: Colorless oil, 92%. 1H NMR (400 MHz, CDCl3) 

δ 7.57 (d, J = 8.8 Hz, 2H), 7.40 (t, J = 7.6 Hz, 2H), 7.22 (t, J = 7.6 Hz, 1H), 7.05 (d, J 

= 7.6 Hz, 2H), 6.99 (d, J = 8.8 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 161.4, 154.6, 

133.9, 130.1, 125.0, 120.2, 118.6, 117.7, 105.6. MS (EI): Calculated for C13H9NO 

[M+]: 195.1; Found: 195.0.

S

CN

2-5

4-(Methylthio)benzonitrile (2-5)[7]: White solid, 93%. 1H NMR (400 MHz, 

CDCl3) δ 7.52 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 2.50 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 145.9, 131.9, 125.2, 118.8, 107.3, 14.4. MS (EI): Calculated for 

C8H7NS [M+]: 149.0; Found: 149.0.

N

CN

O
2-6

4-Morpholinobenzonitrile (2-6)[8]: White solid, 62%. 1H NMR (400 MHz, 

CDCl3) δ 7.50 (d, J = 8.8 Hz, 2H), 6.87 (d, J = 8.8 Hz, 2H), 3.86-3.84 (m, 4H), 3.29-

3.27 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 153.3, 133.3, 119.7, 113.9, 100.6, 66.2, 

47.1. MS (EI): Calculated for C11H12N2O [M+]: 188.1; Found: 188.0.

CN

O 2-7

4-(Allyloxy)benzonitrile (2-7)[6]: White solid, 96%. 1H NMR (400 MHz, CDCl3) 

δ 7.57 (d, J = 8.4 Hz, 2H), 6.96 (d, J = 8.4 Hz, 2H), 6.08-5.98 (m, 1H), 5.42 (d, J = 

17.2 Hz, 1H), 5.33 (d, J = 10.4 Hz, 1H), 4.59 (d, J = 5.2 Hz, 2H). 13C NMR (100 MHz, 
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CDCl3) δ 161.6, 133.7, 131.9, 119.0, 118.2, 115.3, 103.8, 68.8. MS (EI): Calculated 

for C10H9NO [M+]: 159.1; Found: 159.1.
CN

B

2-8

O

O

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile (2-8)[8]: White 

solid, 35%. 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 8.0 Hz, 2H), 7.64 (d, J = 8.0 

Hz, 2H), 1.36 (s, 12H). 13C NMR (100 MHz, CDCl3) δ 135.0, 131.1, 118.8, 114.5, 

84.4, 24.8.

CN

N
H

O

2-9

N-(4-Cyanophenyl)acetamide (2-9)[9]: White solid, 84%. 1H NMR (400 MHz, 

d6-DMSO) δ 10.37 (s, 1H), 7.75 (s, 4H), 2.09 (s, 3H). 13C NMR (100 MHz, d6-DMSO) 

δ 169.2, 143.5, 133.2, 119.1, 118.9, 104.7, 24.2. MS (EI): Calculated for C9H8N2O 

[M+]: 160.1; Found: 160.1.

CN

Ms 2-10

4-(Methylsulfonyl)benzonitrile (2-10)[10]: White solid, 77%. 1H NMR (400 

MHz, CDCl3) δ 8.11 (d, J = 8.2 Hz, 2H), 7.92 (d, J = 8.0 Hz, 2H), 3.12 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 144.3, 133.1, 128.1, 117.4, 117.0, 44.1. MS (EI): 

Calculated for C8H7NO2S [M+]: 181.0; Found: 181.0.

CN

TMS 2-11

4-((Trimethylsilyl)ethynyl)benzonitrile (2-11)[11]: White solid, 97%. 1H NMR 

(400 MHz, CDCl3) δ 7.59 (d, J = 8.4 Hz, 2H), 7.52 (d, J = 8.0 Hz, 2H), 0.27 (s, 9H). 

13C NMR (100 MHz, CDCl3) δ 132.3, 131.8, 127.8, 118.2, 111.6, 102.8, 99.4, -0.4. 

MS (EI): Calculated for C12H13NSi [M+]: 199.1; Found: 199.1.
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CN

NC 2-12

Terephthalonitrile (2-12)[8]: White solid, 69%. 1H NMR (400 MHz, CDCl3) δ 

7.81 (s, 4H). 13C NMR (100 MHz, CDCl3) δ 132.7, 117.0, 116.7. MS (EI): Calculated 

for C8H4N2 [M+]: 128.0; Found: 128.0.

CNO2N

2-13

3-Nitrobenzonitrile (2-13)[6]: White solid, 97%. 1H NMR (400 MHz, CDCl3) δ 

8.56 (s, 1H), 8.52 (d, J = 8.2 Hz, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.81 (t, J = 8.0 Hz, 

1H). 13C NMR (100 MHz, CDCl3) δ 148.0, 137.6, 130.6, 127.4, 127.0, 116.4, 113.9. 

MS (EI): Calculated for C7H4N2O2 [M+]: 148.0; Found: 148.1.

CN

2-14

3-Vinylbenzonitrile (2-14)[9]: Colorless oil, 62%. 1H NMR (400 MHz, CDCl3) δ 

7.66 (s, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.43 (t, J = 8.0 Hz, 

1H), 6.69 (dd, J1 = 17.6 Hz, J2 = 10.8 Hz, 1H), 5.82 (d, J = 17.6 Hz, 1H), 5.39 (d, J = 

10.8 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 138.6, 134.7, 131.0, 130.3, 129.6, 129.3, 

118.7, 116.5, 112.7. MS (EI): Calculated for C9H7N [M+]: 129.1; Found: 129.1.

CN

O 2-15

2,3-Dihydrobenzofuran-5-carbonitrile (2-15)[12]: White solid, 81%. 1H NMR 

(400 MHz, CDCl3) δ 7.44-7.41 (m, 2H), 6.81 (d, J = 8.4 Hz, 1H), 4.66 (t, J = 8.9 Hz, 

2H), 3.25 (t, J = 8.8 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 163.6, 133.3, 128.7, 

128.5, 119.4, 110.0, 103.2, 72.0, 28.8. MS (EI): Calculated for C9H7NO [M+]: 145.1; 

Found: 145.0.

CNO

O Br 2-16

6-Bromobenzo[d][1,3]dioxole-5-carbonitrile (2-16)[13]: White solid, 93%. 1H 

NMR (400 MHz, CDCl3) δ 7.07 (s, 1H), 7.01 (s, 1H), 6.13 (s, 2H). 13C NMR (100 

MHz, CDCl3) δ 152.1, 147.3, 118.7, 117.2, 113.2, 112.3, 107.6, 103.0. MS (EI): 



S8

Calculated for C8H4NO2Br [M+]: 224.9; Found: 224.9.

O

O CN 2-17

2,3-Dihydrobenzo[b][1,4]dioxine-6-carbonitrile (2-17)[8]: White solid, 97%. 

1H NMR (400 MHz, CDCl3) δ 7.13-7.11 (m, 2H), 6.91 (d, J = 9.2 Hz, 1H), 4.33-4.26 

(m, 4H). 13C NMR (100 MHz, CDCl3) δ 147.6, 143.7, 125.8, 121.1, 118.8, 118.1, 

104.3, 64.5, 64.0. MS (EI): Calculated for C9H7NO2 [M+]: 161.0; Found: 161.0.

2-18

H3CO

OCH3

CN

3,5-Dimethoxybenzonitrile (2-18)[14]: White solid, 94%. 1H NMR (400 MHz, 

CDCl3) δ 6.75 (d, J = 2.2 Hz, 2H), 6.65 (t, J = 2.2 Hz, 1H), 3.80 (s, 6H). 13C NMR 

(100 MHz, CDCl3) δ 160.8, 118.6, 113.2, 109.7, 105.4, 55.5. MS (EI): Calculated for 

C9H9NO2 [M+]: 163.1; Found: 163.0.

N

CN
2-19

9-Ethyl-9H-carbazole-3-carbonitrile (2-19)[15]: White solid, 80%. 1H NMR 

(400 MHz, CDCl3) δ 8.18 (s, 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.59-7.56 (m, 1H), 7.49 (t, 

J = 7.6 Hz, 1H), 7.36 (d, J = 8.4 Hz, 1H), 7.29-7.21 (m, 2H), 4.22 (q, J = 7.2 Hz, 2H), 

1.34 (t, J = 7.2 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 141.2, 140.1, 128.5, 126.9, 

124.8, 122.7, 121.6, 120.47, 120.45, 120.0, 108.9, 108.8, 101.0, 37.5, 13.5. MS (EI): 

Calculated for C15H12N2 [M+]: 220.1; Found: 220.0.

2-20

CN

1-Naphthonitrile (2-20)[4]: Pale yellow oil, 94%. 1H NMR (400 MHz, CDCl3) δ 

8.19 (d, J = 8.4 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.89-7.85 (m, 2H), 7.67-7.62 (m, 

1H), 7.60-7.56 (m, 1H), 7.49-7.45 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 133.2, 

132.8, 132.5, 132.3, 128.6, 128.5, 127.5, 125.0, 124.8, 117.7, 110.1. MS (EI): 
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Calculated for C11H7N [M+]: 153.1; Found: 153.1.
CN

2-21

Anthracene-9-carbonitrile (2-21)[14]: Yellow solid, 82%. 1H NMR (400 MHz, 

CDCl3) δ 8.45 (s, 1H), 8.26 (d, J = 8.8 Hz, 2H), 7.92 (d, J = 8.4 Hz, 2H), 7.60 (t, J = 

7.2 Hz, 2H), 7.48 (t, J = 7.4 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 133.0, 132.5, 

130.3, 128.8, 128.7, 126.2, 125.0, 117.1, 105.1. MS (EI): Calculated for C15H9N [M+]: 

203.1; Found: 203.1.
CN

2-22

Pyrene-1-carbonitrile (2-22)[16]: Yellow solid, 82%. 1H NMR (400 MHz, 

CDCl3) δ 8.04 (d, J = 7.6 Hz, 1H), 8.01-7.98 (m, 2H), 7.92-7.88 (m, 3H), 7.85 (d, J = 

8.8 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.69 (d, J = 8.8 Hz, 1H). 13C NMR (100 MHz, 

CDCl3) δ 133.5, 132.2, 130.3, 130.0, 129.9, 129.8, 128.9, 126.64, 126.58, 126.5, 

126.3, 123.8, 123.23, 123.16, 122.8, 118.6, 105.0. MS (EI): Calculated for C17H9N 

[M+]: 227.1; Found: 227.2.

NBr CN
2-23

6-Bromopicolinonitrile (2-23)[17]: White solid, 86%. 1H NMR (400 MHz, 

CDCl3) δ 7.82-7.77 (m, 2H), 7.75-7.23 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 142.8, 

139.2, 133.5, 132.1, 127.5, 115.8. MS (EI): Calculated for C6H3N2Br [M]: 181.9; 

Found: 181.9.

NMeO CN
2-24

6-Methoxypicolinonitrile (2-24)[18]: White solid, 79%. 1H NMR (400 MHz, 

CDCl3) δ 7.68 (t, J = 7.8 Hz, 1H), 7.31 (d, J = 7.2 Hz, 1H), 6.98 (d, J = 8.4 Hz, 1H), 

3.96 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 164.2, 138.9, 130.2, 122.1, 117.2, 116.0, 
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53.9. MS (EI): Calculated for C7H6N2O [M+]: 134.0; Found: 134.1.

N

CN

2-25

Quinoline-4-carbonitrile (2-25)[19]: White solid, 88%. 1H NMR (400 MHz, 

CDCl3) δ 9.04 (d, J = 4.4 Hz, 1H), 8.21-8.16 (m, 2H), 7.88-7.84 (m, 1H), 7.77-7.32 

(m, 2H). 13C NMR (100 MHz, CDCl3) δ 149.3, 147.9, 131.0, 130.2, 129.0, 125.5, 

124.74, 124.68, 118.5, 115.3. MS (EI): Calculated for C10H6N2 [M+]: 154.1; Found: 

154.0.

N

CN
2-26

Isoquinoline-1-carbonitrile (2-26)[19]: White solid, 96%. 1H NMR (400 MHz, 

CDCl3) δ 8.63 (d, J = 5.6 Hz, 1H), 8.26 (d, J = 8.2 Hz, 1H), 7.95 (d, J = 8.2 Hz, 1H), 

7.91 (d, J = 5.6 Hz, 1H), 7.83 (t, J = 7.9 Hz, 1H), 7.78 (t, J = 7.9 Hz, 1H). 13C NMR 

(100 MHz, CDCl3) δ 143.0, 135.6, 134.4, 131.6, 129.7, 129.0, 127.2, 124.9, 124.3, 

115.6. MS (EI): Calculated for C10H6N2 [M+]: 154.1; Found: 154.0.

S

CN

2-27

Benzo[b]thiophene-3-carbonitrile (2-27)[18]: White solid, 93%. 1H NMR (400 

MHz, CDCl3) δ 8.07 (s, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 7.6 Hz, 1H), 7.52-

7.43 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 138.3, 137.4, 137.0, 126.0, 125.8, 122.7, 

122.3, 114.2, 106.9. MS (EI): Calculated for C9H5NS [M+]: 159.0; Found: 159.0.

O
CN

2-28

Benzofuran-2-carbonitrile (2-28)[18]: Pale yellow solid, 80%. 1H NMR (400 

MHz, CDCl3) δ 7.67 (d, J = 8.0 Hz, 1H), 7.54-7.48 (m, 2H), 7.44 (s, 1H), 7.37-7.33 

(m, 1H). 13C NMR (100 MHz, CDCl3) δ 155.5, 128.4, 127.1, 125.4, 124.5, 122.5, 

118.4, 111.9, 111.7. MS (EI): Calculated for C9H5NO [M+]: 143.0; Found: 143.0.
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N
H

N
CN

2-29

1H-Benzo[d]imidazole-2-carbonitrile (2-29)[20]: White solid, 73%. 1H NMR 

(400 MHz, d6-DMSO) δ 14.20 (br, 1H), 7.76 (s, 2H), 7.45-7.43 (m, 2H). MS (EI): 

Calculated for C8H5N3 [M+]: 143.0; Found: 143.1.

N
H

N

CN

2-30

1H-Indazole-3-carbonitrile (2-30)[21]: White solid, 48%. 1H NMR (400 MHz, 

CDCl3) δ 12.23 (s, 1H), 7.87 (d, J = 8.2 Hz, 1H), 7.80 (d, J = 8.2 Hz, 1H), 7.56 (t, J = 

7.8 Hz, 1H), 7.40 (t, J = 7.8 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 140.0, 128.7, 

124.3, 124.0, 119.6, 119.4, 113.6, 111.0. MS (EI): Calculated for C8H5N3 [M+]: 143.0; 

Found: 143.1.

S

N
CN

2-31

Benzo[d]thiazole-2-carbonitrile (2-31)[22]: White solid, 79%. 1H NMR (400 

MHz, CDCl3) δ 8.23-8.19 (m, 1H), 8.01-7.97 (m, 1H), 7.68-7.61 (m, 2H). 13C NMR 

(100 MHz, CDCl3) δ 152.1, 136.4, 135.2, 128.6, 127.8, 125.1, 121.7, 112.9. MS (EI): 

Calculated for C8H4N2S [M+]: 160.0; Found: 160.0.

S
CN

2-32

5-Phenylthiophene-2-carbonitrile (2-32)[23]: Yellow solid, 82%. 1H NMR (400 

MHz, CDCl3) δ 7.58-7.55 (m, 3H), 7.44-7.36 (m, 3H), 7.25 (d, J = 4.0 Hz, 1H). 13C 

NMR (100 MHz, CDCl3) δ 151.7, 138.3, 132.1, 129.3, 129.2, 126.3, 123.1, 114.3, 

108.0. MS (EI): Calculated for C11H7NS [M+]: 185.0; Found: 185.1.
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O
CN

Br
2-33

5-(4-Bromophenyl)furan-2-carbonitrile (2-33)[24]: White solid, 82%. 1H NMR 

(400 MHz, CDCl3) δ 7.53 (s, 4H), 7.15 (d, J = 2.8 Hz, 1H), 6.71 (d, J = 2.8 Hz, 1H). 

13C NMR (100 MHz, CDCl3) δ 157.3, 132.0, 127.4, 126.1, 125.2, 123.9, 123.6, 111.6, 

106.4. MS (EI): Calculated for C11H6NBrO [M+]: 247.0; Found: 247.0.

O

Cl
N N

H3C

CH3

CN

2-34

5-(4-Chlorophenoxy)-1,3-dimethyl-1H-pyrazole-4-carbonitrile (2-34): White 

solid, m.p.: 73-75 ºC, 86%. 1H NMR (400 MHz, CDCl3) δ 7.37 (d, J = 8.8 Hz, 2H), 

7.06 (d, J = 8.8 Hz, 2H), 3.69 (s, 3H), 2.29 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

153.0, 152.7, 150.4, 130.8, 130.0, 118.9, 111.6, 78.2, 34.4, 13.0. HRMS (EI): 

Calculated for C12H10ClN3O [M+]: 247.0512; Found: 247.0506. IR (KBr): 2951, 2227, 

1556, 1417, 1245, 1195, 1090, 1012, 831, 635, 496 cm−1.

O

O
CN

2-35

4-Oxo-4H-chromene-3-carbonitrile (2-35)[25]: White solid, 83%. 1H NMR (400 

MHz, CD3CN) δ 8.64 (s, 1H), 8.11 (dd, J1 = 8.0 Hz, J2 = 1.6 Hz, 1H), 7.86-7.82 (m, 

1H), 7.60 (d, J = 8.4 Hz, 1H), 7.56-7.53 (m, 1H). 13C NMR (100 MHz, CD3CN) δ 

173.9, 165.0, 156.8, 136.5, 128.0, 126.3, 124.1, 119.7, 113.8, 102.8. MS (EI): 

Calculated for C10H5NO2 [M+]: 171.0; Found: 171.1.

Ph

CN
CH3

H3C
2-36

(E)-5-Methyl-2-phenylhex-2-enenitrile (2-36)[26]: Colorless oil, 70%. 1H NMR 

(400 MHz, CDCl3) δ 7.43-7.34 (m, 5H), 6.66 (t, J = 7.6 Hz, 1H), 2.23 (t, J = 6.8 Hz, 

2H), 1.82-1.72 (m, 1H), 0.91 (d, J = 6.8 Hz, 6H). 13C NMR (100 MHz, CDCl3) δ 

148.7, 132.4, 128.7, 128.61, 128.60, 119.6, 115.7, 38.3, 28.4, 22.2. MS (EI): 
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Calculated for C13H15N [M+]: 185.1; Found: 185.1.

CN

2-37

(S)-4-(Prop-1-en-2-yl)cyclohex-1-ene-1-carbonitrile (2-37)[27]: Colorless oil, 

64%. 1H NMR (400 MHz, CDCl3) δ 7.66-7.64 (m, 1H), 4.80-4.78 (m, 1H), 4.71 (s, 

1H), 2.37-2.28 (m, 3H), 2.22-2.04 (m, 2H), 1.92-1.86 (m, 1H), 1.74 (s, 3H), 1.57-1.47 

(m, 1H). 13C NMR (100 MHz, CDCl3) δ 147.6, 144.5, 119.4, 111.9, 109.7, 39.0, 30.8, 

26.8, 26.1, 20.5. MS (EI): Calculated for C10H13N [M+]: 147.1; Found: 147.0.

CN

Ph

2-38

2,2-Diphenylacetonitrile (2-38)[28]: White solid, 78%. 1H NMR (400 MHz, 

CDCl3) δ 7.34-7.25 (m, 10H), 5.09 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 135.8, 

129.0, 128.1, 127.5, 119.6, 42.4. MS (EI): Calculated for C14H11N [M+]: 193.1; Found: 

193.1.

O

O

CN

2-39

3-(Benzo[d][1,3]dioxol-5-yl)-2-methylpropanenitrile (2-39)[7]: Colorless oil, 

75%. 1H NMR (400 MHz, CDCl3) δ 6.76 (d, J = 8.0 Hz, 1H), 6.71-6.67 (m, 2H), 5.93 

(s, 2H), 2.85-2.71 (m, 3H), 1.31 (d, J = 6.4 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 

147.7, 146.6, 130.4, 122.4, 122.1, 109.2, 108.3, 100.9, 39.6, 27.6, 17.4. MS (EI): 

Calculated for C11H11NO2 [M+]: 189.1; Found: 189.0.

CN

2-40

3,7-Dimethyloct-6-enenitrile (2-40)[23]: Colorless oil, 75%. 1H NMR (400 MHz, 

CDCl3) δ 5.07 (tt, J1 = 6.8 Hz, J2 = 1.3 Hz 1H), 2.33 (dd, J1 = 16.4 Hz, J2 = 5.6 Hz, 

1H), 2.24 (dd, J1 = 16.4 Hz, J2 = 6.8 Hz, 1H), 2.06-1.96 (m, 2H), 1.92-1.81 (m, 1H), 

1.69 (s, 3H), 1.61 (s, 3H), 1.53-1.30 (m, 2H), 1.08 (d, J = 6.8 Hz, 3H). 13C NMR (100 
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MHz, CDCl3) δ 132.2, 123.4, 118.8, 35.8, 29.9, 25.6, 25.2, 24.4, 19.3, 17.6. MS (EI): 

Calculated for C10H17N [M+]: 151.1; Found: 151.2.

V. The general procedure for the conversion of aldoximes into isonitriles

 

K2HPO4 (2.0 eq.)
MeNO2, 50 °C
overnight

R
NC

1
R

3

+
NSO2CF3N

N
OH

NTSIO2N

Into a sealed tube were sequentially added aldoxime 1 (0.5 mmol), NTSI (147 mg, 

0.6 mmol)，K2HPO4 (174, mg, 1.0 mmol) and dry MeNO2 (2.0 mL) under a N2 

atmosphere. The tube was sealed and the mixture was stirred at 50 oC for overnight. 

The product was isolated by flash column chromatography. 

NC

3-1

2-Isocyano-1,3,5-trimethylbenzene (3-1)[29]: White solid, 51%. 1H NMR (400 MHz, 

CDCl3) δ 6.89 (s, 2H), 2.37 (s, 6H), 2.29 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

166.6 (t, J = 5.4 Hz), 138.7, 134.5, 128.4, 124.0 (t, J = 12.7 Hz), 21.1, 18.7. MS (EI): 

Calculated for C10H11N [M+]: 145.1; Found: 145.1.

NC

MeS
3-2

(4-Isocyanophenyl)(methyl)sulfane (3-2)[30]: Green oil, 71%. 1H NMR (400 MHz, 

CDCl3) δ 7.27 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 8.6 Hz, 2H), 2.48 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 164.0, 141.1, 126.4, 126.1, 122.9 (t, J = 13.8 Hz), 15.1. MS (EI): 

Calculated for C8H7NS [M+]: 149.0; Found: 149.0.

NC

N
O

3-3

4-(4-Isocyanophenyl)morpholine (3-3)[31]: Brown oil, 57%. 1H NMR (400 MHz, 

CDCl3) δ 7.28-7.24 (m, 2H), 6.84-6.80 (m, 2H), 3.85 (t, J = 4.8 Hz, 4H), 3.19 (t, J = 
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4.8 Hz, 4 H). 13C NMR (100 MHz, CDCl3) δ 162.1, 151.2, 127.3, 117.8 (t, J =13.1 

Hz), 114.9, 66.5, 48.1. MS (EI): Calculated for C11H12N2O [M+]: 188.0; Found: 188.0.

NC

O

3-4

1-(Allyloxy)-4-isocyanobenzene (3-4)[32]: Colorless oil, 65%. 1H NMR (400 MHz, 

CDCl3) δ 7.29 (d, J = 8.8 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H), 6.07-5.97 (m, 1H), 5.41 

(dd, J1 = 17.2 Hz, J2 = 0.9 Hz, 1H), 5.31 (dd, J1 = 10.5 Hz, J2 = 0.8 Hz, 1H), 4.54 (d, J 

= 5.2 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 162.6 (t, J = 5.4 Hz), 158.8, 132.3, 

127.6, 119.5 (t, J = 13.1 Hz), 118.1, 115.3, 69.0. MS (EI): Calculated for C10H9NO 

[M+]: 159.1; Found: 159.0.
NC

Br

O

O
3-5

5-Bromo-6-isocyanobenzo[d][1,3]dioxole (3-5): Pale pink solid, m.p. 86-88 oC, 48%. 

1H NMR (400 MHz, CDCl3) δ 7.03 (s, 1H), 6.88 (s, 1H), 6.07 (s, 2 H). 13C NMR (100 

MHz, CDCl3) δ 167.0, 149.0, 147.4, 120.5 (t, J = 12.5 Hz), 112.3, 112.1, 107.8, 102.8. 

HRMS (EI): Calculated for C8H4NO2Br [M+]: 224.9425; Found: 224.9431. IR (KBr) 

3052, 2127, 1606, 1504, 1410, 1358, 1259, 1174, 1124, 1037, 928, 869, 769, 667, 574, 

446 cm-1.

NCO

O
3-6

6-Isocyano-2,3-dihydrobenzo[b][1,4]dioxine (3-6): White solid, m.p. 85-86 oC, 73%. 

1H NMR (400 MHz, CDCl3) δ 6.90-6.81 (m, 3H), 4.27 (s, 4H). 13C NMR (100 MHz, 

CDCl3) δ 162.1, 144.5, 143.4, 119.6, 119.5 (t, J = 12.8 Hz) 117.7, 115.5, 64.2, 64.1. 

HRMS (EI): Calculated for C9H7NO2 [M+]: 161.0477; Found: 161.0479. IR (KBr) 

3075, 2129, 1593, 1504, 1457, 1293, 1244, 1205, 1117, 1063, 1043, 912, 871, 807, 

756, 716, 602, 502, 456 cm-1.
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NCMeO

OMe
3-7

1-Isocyano-3,5-dimethoxybenzene (3-7): White solid, m.p. 70-72 oC, 42%. 1H NMR 

(400 MHz, CDCl3) δ 6.51 (d, J = 2.0 Hz, 2H), 6.48-6.47 (t, J = 2.0 Hz, 1H), 3.78 (s, 

6H). 13C NMR (100 MHz, CDCl3) δ 163.5, 160.9, 127.6 (t, J = 13.2 Hz), 104.7, 102.0, 

55.6. HRMS (EI): Calculated for C9H9NO2 [M+]: 163.0633; Found: 163.0635. IR 

(KBr) 3004, 2135, 1598, 1465, 1350, 1214, 1195, 1163, 1133, 1066, 938, 843, 821, 

756, 668, 530 cm-1.

NCN

3-8

9-Ethyl-2-isocyano-9H-carbazole (3-8): Pale yellow oil, 71%. 1H NMR (400 MHz, 

CDCl3) δ 7.96-7.95 (m, 2H), 7.50-7.46 (m, 1H), 7.37-7.34 (m, 2H), 7.25-7.20 (m, 2H), 

4.23 (q, J = 7.2 Hz, 2H), 1.25 (t, J = 7.2 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 

161.6, 140.4, 139.0, 126.7, 123.5, 122.6, 121.8, 120.5, 119.6, 118.4, 117.7 (t, J = 13.3 

Hz), 108.8, 108.6, 37.5, 13.6. HRMS (EI): Calculated for C15H12N2 [M+]: 220.1000; 

Found: 220.1003. IR (KBr) 3054, 2976, 2119, 1597, 1479, 1384, 1332, 1291, 1234, 

1150, 880, 803, 746, 726, 602, 554, 423 cm-1.

NC

3-9

9-Isocyanoanthracene (3-9): Yellow solid, 71%, m.p. 151-153 oC. 1H NMR (400 

MHz, CDCl3) δ 8.22 (s, 1H), 8.15 (d, J = 8.3 Hz, 2H), 7.83 (d, J = 8.0 Hz, 2H), 7.53 (t, 

J = 7.7 Hz, 2H), 7.43 (t, J = 7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 170.8, 130.5, 

128.4, 128.3, 127.8, 126.5, 126.0, 122.7, 118.1 (t, J = 13.2 Hz). HRMS (EI): 

Calculated for C15H9N [M+]: 203.0735; Found: 203.0738. IR (KBr) 2110, 1341, 1265, 

951, 888, 841, 777, 728, 601, 548, 410 cm-1.



S17

NC

3-10

1-Isocyanopyrene (3-10)[33]: White solid, 65%. 1H NMR (400 MHz, CDCl3) δ 8.10-

8.03 (m, 3H), 7.96-7.92 (m, 3H), 7.82-7.94 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 

167.1, 131.2, 130.6, 130.3, 129.3, 128.7, 126.6, 126.4, 126.3, 126.2, 126.0, 124.2, 

123.9, 123.5, 123.2, 121.2, 119.4 (t, J = 13.5 Hz). MS (EI): Calculated for C17H9N 

[M+]: 227.1; Found: 227.1.

3-11

NC

CF3

1-Isocyano-2-(trifluoromethyl)benzene (3-11)[34]: Yellow oil, 15% NMR yield. 1H 

NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.0 Hz, 1H), 7.63 (t, J = 8.0 Hz, 1H), 7.56 -

7.52 (m, 2H). 19F NMR (376Hz, CDCl3) δ -62.9 (s, 3F). 13C NMR (100 MHz, CDCl3) 

δ 171.3, 132.9, 129.4, 128.8, 126.9 (q, J = 32.0 Hz), 126.7 (q, J = 4.8 Hz), 124.0-

123.6 (m, C-(N≡C)), 122.2 (q, J = 272.0 Hz). MS (EI): Calculated for C8H4F3N [M+]: 

171.0; Found: 171.0.

VI. The X-ray structure of NTSI

N
NSO2CF3

O2N

NTSI

Bond precision: C-C = 0.0030 A    Wavelength = 1.34139

Cell: a=12.0715(9) Å       b=5.7257(4) Å       c=12.5111(10) Å

     alpha=90°          beta=101.199(4)°     gamma=90°
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Temperature: 170 K

Caculated Reported

Volume 848.27(11) 848.27(11)

Space group P 21/c P 1 21/c 1

Hall group -p 2ybc -p 2ybc

Moiety formula C4H2F3N3O4S C4H2F3N3O4S

Sum formula C4H2F3N3O4S C4H2F3N3O4S

Mr 245.15 245.15

Dx, g cm-3 1.920 1.920

Z 4 4

Mu (mm-1) 2.631 2.610

F000 488.0 488.0

F000’ 490.91

h, k, lmax 14, 6, 15 14, 6, 15

Nref 1602 1595

Tmin, Tmax 0.829, 0.855 0.423, 0.751

Tmin’ 0.812

Correction method = # Reported T Limits: Tmin = 0.423    Tmax = 0.751

AbsCorr = MULTI-SCAN

Data completeness = 0.996        Theta(max) = 54.921

R (reflections) = 0.0589(1513)     wR2 (reflections) = 0.1481(1595)

S = 1.131       Npar= 136

VII. References:

[1] L. A. Juárez, A. M. Costero, M. Parra, S. Gil, J. Ródenas, F. Sancenón and R. 

Martínez-Máñez, RSC Adv., 2016, 6, 43719.

[2] P. Kutschy, I. Achbergerová, M. Dzurilla and M. Takasugi, Synlett, 1997, 289.

[3] F. de Montigny, G. Argouarch and C. Lapinte, Synthesis, 2006, 293.

[4] J.-H. Noh and J. Kim, J. Org. Chem., 2015, 80, 11624.

[5] T. Kato, S. Matsuoka and M. Suzuki, Chem. Commun., 2016, 52, 8569.



S19

[6] Q. Wu, Y. Luo, A. Lei and J. You, J. Am. Chem. Soc., 2016, 138, 2885.

[7] C. Fang, M. Li, X. Hu, W. Mo, B. Hu, N. Sun, L. Jin and Z. Shen, Adv. Synth. 

Catal., 2016, 358, 1157.

[8] S. Shi and M. Szostak, Org. Lett., 2017, 19, 3095.

[9] J. Gurjar, J. Bater and V. V. Fokin, Chem. Eur. J., 2019, 25, 1906.

[10] W.-Y. Fang and H.-L. Qin, J. Org. Chem., 2019, 84, 5803.

[11] P. Huang, D. Xu, R. M. Reich, F. Kaiser, B. Liu and F. E. Kühn, Tetrahedron 

Lett., 2019, 60, 1574.

[12] L. Zhang, P. Lu and Y. Wang, Org. Biomol. Chem., 2015, 13, 8322.

[13] R. K. Chinnagolla, S. Pimparkar and M. Jeganmohan, Chem. Commun., 2013, 49, 

3146.

[14] P. Yu and B. Morandi, Angew. Chem. Int. Ed., 2017, 56, 15693.

[15] L. Przypis and K. Z. Walczak, J. Org. Chem., 2019, 84, 2287

[16] L. Zhang, P. Lu and Y. Wang, Chem. Commun., 2015, 51, 2840.

[17] C. Aranda, A. Cornejo, J. M. Fraile, E. García-Verdugo, M. J. Gil, S. V. Luis, J. 

A. Mayoral, V. Martinez-Merino and Z. Ochoa, Green Chem., 2011, 13, 983.

[18] D. T. Cohen and S. L. Buchwald, Org. Lett., 2015, 17, 202.

[19] S. Guo, G. Wan, S. Sun, Y. Jiang, J.-T. Yua and J. Cheng, Chem. Commun., 

2015, 51, 5085.

[20] A Xie, M Cao, Y Liu, L Feng, X Hu and W. Dong, Eur. J. Org. Chem., 2014, 

436.

[21] Y.-L. Ban, J.-L. Dai, X.-L. Jin, Q.-B. Zhang and Q. Liu, Chem. Commun., 2019, 

55, 9701.

[22] H.-Q. Do and O. Daugulis, Org. Lett., 2010, 12, 2517.

[23] X.-D. An and S. Yu, Org. Lett., 2015, 17, 5064.

[24] S. F. Pong, S. S. Pelosi, F. L. Wessels, C.-N. Yu, R. H. Burns, R. E. White, D. R. 

Anthony, K. O. Ellis, G. C. Wright and R. L. White, Arzneim.-Forsch. Drug Res. 

II, 1983, 33, 1411.

[25] M. O. Akram, S. Berabc and N. T. Patil, Chem. Commun., 2016, 52, 12306.

[26] D. J. Quinn, G. J. Haun and G. Moura-Letts, Tetrahedron Lett., 2016, 57, 3844.



S20

[27] T. Betke, P. Rommelmann, K. Oike, Y. Asano and H. Gröger, Angew. Chem. Int. 

Ed., 2017, 56, 12361.

[28] L. Hu, M. I. Hussai, Q. Deng, Q. Liu, Y. Feng, X. Zhang and Y. Xiong, 

Tetrahedron, 2019, 75, 308.

[29] C. C. Tran, S. Kawaguchi, Y. Kobiki, H. Matsubara, D. P. Tran, S. Kodama, A. 

Nomoto and A. Ogawa, J. Org. Chem., 2019, 84, 11741.

[30] D. Leifert, D. G. Artiukhin, J. Neugebauer, A. Galstyan, C. A. Strassert and A. 

Studer, Chem. Commun., 2016, 52, 5997.

[31] M. Giustiniano, T. Pirali, A. Massarotti, B. Biletta, E. Novellino, P. Campiglia, 

G. Sorba, G. C. Tron, Synthesis, 2010, 4107.

[32] S. Caputo, L. Banfi, A. Basso, A. Galatini, L. Moni, R. Riva and C. 

Lambruschini, Eur. J. Org. Chem., 2017, 6619.

[33] X.-Y. Wang, J. Zhang, J. Yin and S. H. Liu, Chem. Asian J., 2019, 14, 2903.

[34]J. G. Polisar and J. R. Norton, Tetrahedron, 2012, 68, 10236.



S21

VIII. Copies of NMR spectra of the products
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