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Figure S1. Synthetic approaches to N-heterocycles starting from imidates 
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Figure S2. IR and HRMS spectra of the compound 1a 
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Figure S3. Study of alcoholic solvent in the transformation of 1a in the presence of Cs2CO3. 
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Figure S4. HRMS spectra of 2ca at 50 V (left) and 200 V (right) and the corresponding 

observed fragments [M+H]+, [M-31]+ and [M+15]+ 
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Table S1. Screening of base equivalents, with EtOH as solvent 

 

Entry Base 
Base 

equiv. 

Time 

(h) 

Conversion 

(%) [b] 

2ab 

(%) [b] 

3a 

(%) [b] 

1 Cs2CO3 2 4 100 100 0 

2 DBU 2 24 100 100 0 

3 Cs2CO3 1 24 100 91 9 

4 DBU 1 24 100 84 16 

5 Cs2CO3 0.5 24 100 92 8 

6 DBU 0.5 48 100 73 7 

7 Cs2CO3 0.2 48 95 77 6 

8 DBU 0.2 48 96 75 5 

9 - - 24 17 17 0 

10 - - 48 28 28 0 

[a] Conditions: (Z)-4-methyl-N-(pyridin-2-yl)benzimidoyl cyanide 1a (0,1 mmol), EtOH (1 

ml). [b] Relative yields and conversion measured by 1H NMR of the crude reaction mixture. 
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Table S2. Screening of base equivalents, with PrOH as solvent 

 

Entry Base 
Base 

equiv. 

Time 

(h) 

Conversion 

(%) [b] 

2ac 

(%) [b] 

3a 

(%) [b] 

1 Cs2CO3 2 24 100 89 6 

2 DBU 2 24 100 80 15 

3 Cs2CO3 1 24 100 84 11 

4 DBU 1 24 100 79 16 

5 Cs2CO3 0.5 24 100 73 22 

6 DBU 0.5 24 100 71 24 

7 - - 24 14 14 0 

8 - - 48 27 27 0 

[a] Conditions: (Z)-4-methyl-N-(pyridin-2-yl)benzimidoyl cyanide 1a (0,1 mmol), PrOH (1 ml). [b] 

Relative yields and conversion measured by 1H NMR of the crude reaction mixture, 2-

aminopyridine and propyl 4-methylbenzoate of about 5% is observed in all reactions.  
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Table S3. Screening of base equivalents, with BuOH as solvent 

 

Entry Base 
Base 

equiv. 

Time 

(h) 

Conversion 

(%) [c] 

2ad 

(%) [c] 

3a 

(%) [c] 

1 Cs2CO3 2 24 36 16 20 

2 DBU 2 24 70 37 33 

3 Cs2CO3 1 24 50 15 15 

4 [b] Cs2CO3 1 24 88 80 8 

5 DBU 1 24 65 20 20 

6 DBU 0.5 24 70 25 20 

7 [b] - - 48 65 35 30 

[a] Conditions: (Z)-4-methyl-N-(pyridin-2-yl)benzimidoyl cyanide 1a (0,1 mmol), BuOH (1 ml). [b] The 

reaction was carried out at 50 oC. [c] Relative yields and conversion measured by 1H NMR of the crude 

reaction mixture. 
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Table S4. Screening of reaction, in the presence of 1,2-propanediol 

 

Entry Base (equiv) Solvent 
Time 

(h) 

Conversion 

(%) [b] 

2ai 

(%) [b] 

Byproducts 

(%) [b] 

1 Cs2CO3 (1) DCE 24 90 20 3a (19), 4 (33), 5i (28) 

2 Cs2CO3 (2) DCE 24 100 36 3a (17), 4 (24), 5i (23) 

3 Cs2CO3 (2) Acetone 4 100 0 
Unidentified 

products  

4 - DCE 24 0 0 0 

[a] Conditions: 1a (0,1 mmol), 1,2-propanediol (0.2 ml), Solvent (0.8 mL). [b] Relative yields and 

conversion measured by 1H NMR of the crude reaction mixture. 
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Table S5. Screening of reaction, in the presence of 1,3-propanediol 

 

Entry Solvent 
Cs2CO3 

equiv. 

Time 

(h) 

Conversion 

(%) [b] 

2aj 

(%) [b] 

Byproducts 

(%) [b] 

1 DCE 1 48 53 36 3a (17) 

2 DCE 2 48 69 42 3a (27) 

3 Acetone 2 4 100 83 3a (17) 

4 DMSO 2 4 100 72 4 (12), 5j (12) 

[a] Conditions: 1a (0,1 mmol), 1,3-propanediol (0,2 ml), Solvent (0,8 ml). [b] Relative yields and 

conversion measured by 1H NMR of the crude reaction mixture. 
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1H and 13C{H} NMR data for α-iminonitriles 1a-1h, 1j-1s 

(Z)-4-methyl-N-(pyridin-2-yl)benzimidoyl cyanide (1a):[S1] Yellow solid, 165 mg, 

yield 75%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); mp: (88–90 °C); 1H NMR (500 MHz, CDCl3) δ 8.60 (dd, 

J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 8.12 (d, J = 8.0 Hz, 2H), 7.86 (td, J1 = 7.5 Hz, J2 =  2.0 Hz, 

1H), 7.34 (d, J = 8.0 Hz, 2H), 7.32 – 7.22 (m, 2H), 2.46 (s, 3H); 13C{H} NMR (125 

MHz, CDCl3): δ 159.5, 149.0, 144.6, 141.3, 138.5, 131.2, 129.9, 128.9, 122.9, 

118.3, 111.7, 21.9; HRMS (ESI) m/z: calcd for C14H12N3 [M+H]+ 222.1026, 

found: 222.1020. 

 

(Z)-N-(pyridin-2-yl)benzimidoyl cyanide (1b):[S1] Brown solid, 182 mg, yield 

88%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); mp: (61-63 oC); 1H NMR (500 MHz, CDCl3) δ 8.61 (d, J 

= 4.0 Hz, 1H), 8.23 (d, J = 8.0 Hz, 2H), 7.85 (t, J = 7.5 Hz, 1H), 7.62 (t, J = 7.5 

Hz, 1H), 7.54 (t, J = 8.0 Hz, 2H), 7.30 – 7.26 (m, 2H); 13C{H} NMR (125 MHz, 

CDCl3): δ 159.3, 149.0, 141.4, 138.5, 133.8, 133.5, 129.2, 128.9, 123.1, 118.5, 

111.6; HRMS (ESI) m/z: calcd for C13H9N3 [M+H]+ 208.0869, found 208.0870. 

 

(Z)-4-methoxy-N-(pyridin-2-yl)benzimidoyl cyanide (1c):[S2] Yellow solid, 171 

mg, yield 72%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); mp: (76-78 oC); 1H NMR (500 MHz, CDCl3) δ 

8.58 (d, J = 4.0 Hz, 1H), 8.18 (d, J = 8.5 Hz, 2H), 7.82 (t, J = 7.5 Hz, 1H), 7.25 – 

7.21 (m, 2H), 7.02 (d, J = 8.5 Hz, 2H), 3.91 (s, 3H); 13C{H} NMR (125 MHz, 

CDCl3) δ 164.1, 159.6, 148.9, 140.6, 138.5, 131.0, 126.7, 122.6, 118.2, 114.6, 

111.7, 55.8; HRMS (ESI) m/z: calcd for C14H12N3O [M+H]+ 238.0975; found 

238.0979. 

 

(Z)-3-methoxy-N-(pyridin-2-yl)benzimidoyl cyanide (1d):[S1] Yellow oil, 178 mg, 

yield 75%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.59 (d, J = 4.0 Hz, 1H), 

7.83 (dd, J1 = 8.0 Hz, J2 = 1.5 Hz, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.74 (s, 1H), 7.43 

(t, J = 8.0 Hz, 1H), 7.30 – 7.26 (m, 2H), 7.14 (dd, J1 = 8.5Hz, J2 = 2.5 Hz, 1H), 

3.87 (s, 3H); 13C{H} NMR (125 MHz, CDCl3): δ 160.2, 159.3, 149.0, 141.3, 138.5, 

135.1, 130.2, 123.1, 122.2, 120.5, 118.3, 112.2, 111.6, 55.7; HRMS (ESI) m/z: 

calcd for C14H12N3O [M+H]+ 238.0975; found 238.0979. 

 

(Z)-2-methoxy-N-(pyridin-2-yl)benzimidoyl cyanide (1e): Brown oil, 123 mg, 

yield 52%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 8/1 to 5/1); 1H NMR (500 MHz, CDCl3) δ 8.59 (d, J = 4.5 Hz, 

1H), 7.91 (d, J = 8.0 Hz, 1H), 7.81 (t, J = 7.5 Hz, 1H), 7.54 (t, J = 8.0 Hz, 1H), 

7.25 – 7.22 (m, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 7.03 (d, J = 

8.5 Hz, 1H), 3.97 (s, 3H); 13C{H} NMR (125 MHz, CDCl3): δ 160.1, 159.1, 149.1, 

140.4, 138.3, 134.4, 130.6, 123.6, 122.4, 121.2, 117.0, 112.2, 112.1, 56.0; HRMS 

(ESI) m/z: calcd for C14H12N3O [M+H]+ 238.0975; found 238.0979.  
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(Z)-3,4-dimethoxy-N-(pyridin-2-yl)benzimidoyl cyanide (1f): Yellow solid, 203 

mg, yield 76%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 5/1); mp: (88-90 oC); 1H NMR (500 MHz, CDCl3) 

δ 8.59 (d, J = 4.5 Hz, 1H), 7.84 – 7.80 (m, 2H), 7.77 (s, 1H), 7.23 (d, J = 8.5 Hz, 

2H), 6.98 (d, J = 8.5 Hz, 1H), 3.99 (s, 3H), 3.98 (s, 3H). 13C{H} NMR (125 MHz, 

CDCl3) δ 159.8, 154.0, 149.7, 149.1, 140.7, 138.4, 127.0, 124.7, 122.6, 117.9, 

111.6, 110.7, 109.4, 56.4, 56.3; HRMS (ESI) m/z: calcd for C15H14N3O2 [M+H]+ 

268.1081; found 268.1084. 

 

(Z)-4-chloro-N-(pyridin-2-yl)benzimidoyl cyanide (1g):[S2] Yellow solid, 222 mg, 

yield 92%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); mp: (120-121 oC); 1H NMR (500 MHz, CDCl3) δ 8.61 (d, 

J = 5.0 Hz, 1H), 8.18 (d, J = 8.5 Hz, 2H), 7.87 (t, J = 7.5 Hz, 1H), 7.53 (d, J = 8.5 

Hz, 2H), 7.33 – 7.28 (m, 2H); 13C{H} NMR (125 MHz, CDCl3): δ 158.8, 148.9, 

140.1, 140.0, 138.7, 132.3, 130.1, 129.6, 123.4, 118.9, 111.5; HRMS (ESI) m/z: 

calcd for C13H9ClN3 [M+H]+ 242.048; found 242.0482. 

 

(Z)-4-bromo-N-(pyridin-2-yl)benzimidoyl cyanide (1h):[S2] Yellow solid, 172 mg, 

yield 60%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); mp: (110-111 oC); 1H NMR (500 MHz, CDCl3) δ 8.61 (dd, 

J1 = 5.0 Hz, J2 = 2.0 Hz, 1H), 8.10 (d, J = 8.5 Hz, 2H), 7.86 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 

1H), 7.69 (d, J = 8.5 Hz, 2H), 7.34 – 7.24 (m, 2H); 13C{H} NMR (125 MHz, CDCl3) 

δ 158.8, 149.0, 140.0, 138.5, 132.8, 132.5, 130.2, 128.7, 123.4, 119.0, 111.5; 

HRMS (ESI) m/z: calcd for C13H9BrN3 [M+H]+ 285.9974 and 287.9954; found 

285.9975 and 287.9963. 

 

(Z)-methyl 4-(cyano(pyridin-2-ylimino)methyl)benzoate (1j): Brown oil, 228 mg, 

yield 86%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1 to 7/1); 1H NMR (500 MHz, CDCl3) δ 8.62 (dd, J1 = 5.0 

Hz, J2 = 2.0 Hz, 1H), 8.30 (d, J = 8.5 Hz, 2H), 8.19 (d, J = 8.5 Hz, 2H), 7.87 (td, 

J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.34 – 7.31 (m, 2H), 3.97 (s, 3H); 13C{H} NMR (125 

MHz, CDCl3) δ 166.2, 158.7, 149.1, 140.0, 138.5, 137.4, 134.2, 130.2, 128.8, 

123.7, 119.3, 111.6, 52.7; HRMS (ESI) m/z: calcd for C15H12N3O2 [M+H]+ 

266.0924; found 266.0925. 

 

(Z)-N-(pyridin-2-yl)-1-naphthimidoyl cyanide (1k):[S3] Brown oil, 231 mg, yield 

90%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 9.24 (d, J = 8.5 Hz, 1H), 

8.66 (d, J = 4.0 Hz, 1H), 8.34 (d, J = 7.0 Hz, 1H), 8.08 (d, J = 8.0 Hz, 1H), 7.95 

(d, J = 8.0 Hz, 1H), 7.88 (t, J= 7.5 Hz, 1H), 7.69 – 7.59 (m, 3H), 7.32 – 7.30 (m, 

2H); 13C{H} NMR (125 MHz, CDCl3) δ 159.7, 149.1, 142.7, 138.5, 134.33, 

134.25, 132.7, 130.5, 130.0, 129.1, 128.9, 127.1, 125.8, 124.9, 122.9, 117.9, 112.3;  

HRMS (ESI) m/z: calcd for C17H12N3 [M+H]+ 258.1026; found 258.1028. 

 

(E)-N-(pyridin-2-yl)thiophene-2-carbimidoyl cyanide (1l):[S1] Brown solid, 106 

mg, yield 50%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); mp (56–58 °C); 1H NMR (500 MHz, CDCl3) δ 

8.59 (d, J = 4.0 Hz, 1H), 7.95 (d, J = 3.5 Hz, 1H), 7.83 (t, J = 7.0 Hz, 1H), 7.66  
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(d, J = 4.5 Hz, 1H), 7.31-7.26 (m, 2H), 7.21 (t, J = 4.5 Hz, 1H); 13C NMR (125 

MHz, CDCl3) δ 158.0, 148.6, 141.4, 138.7, 135.0, 134.5, 134.0, 128.7, 123.3, 

119.7, 111.5; HRMS (ESI) m/z: calcd for C11H8N3S [M+H]+ 214.0433; found 

214.0437. 

(Z)-4-methyl-N-(3-methylpyridin-2-yl)benzimidoyl cyanide (1m): Brown oil, 188 

mg, 80%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.40 (d, J = 3.5 Hz, 1H), 

8.13 (d, J = 8.2 Hz, 2H), 7.62 (d, J = 7.5 Hz, 1H), 7.34 (d, J = 8.2 Hz, 2H), 7.19 

(dd, J1 = 7.5 Hz, J2 = 4.8 Hz, 1H), 2.46 (s, 3H), 2.36 (s, 3H); 13C{H} NMR (125 

MHz, CDCl3) δ 157.8, 146.1, 144.3, 140.5, 139.2, 131.5, 129.9, 128.8, 128.0, 

123.2, 112.0, 21.9, 17.4; HRMS (ESI) m/z: calcd for C15H14N3 [M+H]+ 236.1182; 

found 236.1190. 

 

(Z)-4-methyl-N-(4-methylpyridin-2-yl)benzimidoyl cyanide (1n):[S3] Yellow oil, 

153 mg, yield 65%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.43 (d, J = 5.0 

Hz, 1H), 8.09 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 5.0 Hz, 

1H), 7.05 (s, 1H), 2.44 (s, 3H), 2.41 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 

159.5, 149.7, 148.5, 144.3, 140.96, 131.2, 129.7, 128.7, 123.8, 118.6, 111.6, 21.7, 

21.0; HRMS (ESI) m/z: calcd for C15H14N3 [M+H]+ 236.1182; found 236.1188. 

 

(Z)-4-methyl-N-(5-methylpyridin-2-yl)benzimidoyl cyanide (1o): Orange oil, 160 

mg, yield 68%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.40 (d, J = 0.7 

Hz, 1H), 8.09 (d, J = 8.0 Hz, 2H), 7.61 (dd, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.31 (d, 

J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 1H), 2.43 (s, 3H), 2.38 (s, 3H); 13C{H} NMR 

(125 MHz, CDCl3) δ 157.0, 148.9, 144.1, 140.2, 138.7, 132.8, 131.3, 129.7, 128.6, 

118.2, 111.9, 21.7, 18.2; HRMS (ESI) m/z: calcd for C15H14N3 [M+H]+ 236.1182; 

found 236.1189. 

 

(Z)-4-methyl-N-(6-methylpyridin-2-yl)benzimidoyl cyanide (1p): Yellow oil, 185 

mg, yield 79%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.10 (d, J = 8.3 

Hz, 2H), 7.71 (t, J = 8.0 Hz, 1H), 7.33 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 7.5 Hz, 

1H), 7.03 (d, J = 7.8 Hz, 1H), 2.62 (s, 3H), 2.45 (s, 3H); 13C{H} NMR (125 MHz, 

CDCl3) δ 158.9, 158.2, 144.3, 141.1, 138.5, 131.1, 129.7, 128.7, 122.2, 114.5, 

111.4, 23.9, 21.7; HRMS (ESI) m/z: calcd for C15H14N3 [M+H]+ 236.1182; found 

236.1185. 

 

(Z)-N-(3-chloropyridin-2-yl)-4-methylbenzimidoyl cyanide (1q): Yellow oil, 210 

mg, yield 82%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.47 (d, J = 3.8 

Hz, 1H), 8.15 (d, J = 8.0 Hz, 2H), 7.84 (d, J = 8.0 Hz, 1H), 7.36 (d, J = 8.0 Hz, 

2H), 7.23 (dd, J1 = 8.0 Hz, J2= 5.0 Hz, 1H), 2.47 (s, 3H); 13C{H} NMR (125 MHz, 

CDCl3) δ 156.1, 146.7, 145.0, 142.4, 138.5, 130.9, 129.9, 129.1, 125.5, 123.5, 

111.2, 21.8; HRMS (ESI) m/z: calcd for C14H11ClN3 [M+H]+ 256.0636; found 

256.0635. 
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(Z)-N-(5-chloropyridin-2-yl)-4-methylbenzimidoyl cyanide (1r): Orange oil, 166 

mg, yield 65%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.51 (s, 1H), 8.07 

(d, J = 8.0 Hz, 2H), 7.75 (dd, J1 = 8.5 Hz, J2 = 2.0 Hz, 1H), 7.31 (d, J = 8.0 Hz, 

2H), 7.20 (d, J = 8.5 Hz, 1H), 2.43 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 

157.3, 147.6, 144.7, 141.2, 137.9, 131.0, 130.8, 129.8, 128.8, 119.6, 111.5, 21.6; 

HRMS (ESI) m/z: calcd for C14H11ClN3 [M+H]+ 256.0636; found 256.0637. 

 

(Z)-N-(5-bromopyridin-2-yl)-4-methylbenzimidoyl cyanide (1s):[S3] Yellow oil, 

210 mg, yield 70%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 10/1); 1H NMR (500 MHz, CDCl3) δ 8.63 (d, J = 2.1 

Hz, 1H), 8.10 (d, J = 8.0 Hz, 2H), 7.93 (dd, J1 = 8.5 Hz, J2 = 2.0 Hz, 1H), 7.34 (d, 

J = 8.0 Hz, 2H), 7.16 (d, J = 8.5 Hz, 1H), 2.46 (s, 3H); 13C NMR (125 MHz, 

CDCl3) δ 157.8, 149.9, 144.8, 141.3, 140.8, 131.0, 129.8, 128.9, 119.9, 119.3, 

111.4, 21.8; HRMS (ESI) m/z: calcd for C14H11BrN3 [M+H]+ 300.0131 and 

302.0110; found 300.0093 and 302.0117. 
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1H and 13C{Η} NMR data for imidates 2aa-2ad, 2aj, 2ba-2hc, 2ja-2sa 

(Z)-methyl 4-methyl-N-(pyridin-2-yl)benzimidate (2aa): Yellow oil, 37 mg, 

yield 82%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (dd, 

J1 = 5.0 Hz, J2 = 1 Hz, 1H), 7.46 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 1H), 7.18 (d, J = 

8.0 Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H), 6.88 (ddd, J1 = 7.0, J2 = 5.0 Hz, J3 = 1.0 

Hz, 1H), 6.55 (d, J = 8.0 Hz, 1H), 4.00 (s, 3H), 2.27 (s, 3H); 13C{H} NMR (125 

MHz, CDCl3) δ 161.29, 161.25, 148.8, 140.6, 137.6, 129.1, 128.7, 128.2, 118.1, 

116.3, 54.3, 21.4; HRMS (ESI) m/z: calcd for C14H15N2O [M+H]+ 227.1179; 

found 227.1203. 

 

(Z)-ethyl 4-methyl-N-(pyridin-2-yl)benzimidate (2ab): Yellow oil, 35 mg, 

yield 74%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (d, J 

= 5.0 Hz, 1H), 7.44 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 

7.01 (d, J = 8.0 Hz, 2H), 6.87 (dd, J1 = 7.0, J2 = 5.0 Hz, 1H), 6.54 (d, J = 8.0 Hz, 

1H), 4.45 (q, J = 7.0 Hz, 2H), 2.27 (s, 3H), 1.43 (t, J = 7.0 Hz, 3H); 13C{H} 

NMR (125 MHz, CDCl3) δ 161.5, 160.8, 148.8, 140.4, 137.5, 129.1, 128.7, 

128.6, 118.0, 116.3, 62.8, 21.4, 14.3; HRMS (ESI) m/z: calcd for C15H17N2O 

[M+H]+ 241.1335; found 241.1387. 

 

(Z)-propyl 4-methyl-N-(pyridin-2-yl)benzimidate (2ac): Light yellow oil, 29 

mg, yield 56%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.31 (dd, 

J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 7.43 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 1H), 7.18 (d, J 

= 8.0 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 6.85 (dd, J1 = 7.0, J2 = 5.0 Hz, 1H), 

6.53 (d, J = 8.0 Hz, 1H), 4.33 (t, J = 6.5 Hz, 2H), 2.26 (s, 3H), 1.87 – 1.79 (m, 

2H), 1.04 (t, J = 7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.4, 161.0, 

147.9, 140.7, 138.2, 129.1, 128.7, 128.4, 118.0, 116.6, 68.9, 22.0, 21.4, 10.7; 

HRMS (ESI) m/z: calcd for C16H19N2O [M+H]+ 255.1492; found 255.1543. 

 

(Z)-butyl 4-methyl-N-(pyridin-2-yl)benzimidate (2ad): Yellow oil, 41 mg, 

yield 77%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.32 (d, J 

= 5.0 Hz, 1H), 7.47 (td, J1 = 8.0 Hz, J2 =  2.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 

7.01 (d, J = 8.0 Hz, 2H), 6.88 (dd, J1 = 7.0 Hz, J2 = 5.5 Hz, 1H), 6.55 (d, J = 8.0 

Hz, 1H), 4.38 (t, J = 6.5 Hz, 2H), 2.27 (s, 3H), 1.83 – 1.76 (m, 2H), 1.51 

(sextet, J = 7.5 Hz, 2H), 0.98 (t, J = 7.5 Hz, 3H); 13C{H} NMR (125 MHz, 

CDCl3) δ 161.3, 161.1, 148.1, 140.6, 138.0, 129.1, 128.7, 128.4, 118.0, 116.5, 

67.1, 30.7, 21.3, 19.4, 13.9; HRMS (ESI) m/z:  calcd for C17H21N2O [M+H]+ 

269.1648; found 269.1655. 

 

(Z)-3-hydroxypropyl 4-methyl-N-(pyridin-2-yl)benzimidate (2aj): Brown oil, 

16 mg, yield 30%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 5/1 to 1/1); 1H NMR (500 MHz, CDCl3) δ 

8.32 (d, J = 5.0 Hz, 1H), 7.48 (t, J = 8.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.02  
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(d, J = 8.0 Hz, 2H), 6.90 (dd, J1 = 7.0 Hz, J2 = 5.5 Hz, 1H), 6.59 (d, J = 8.0 Hz, 

2H), 4.59 (t, J = 6.0 Hz, 2H), 3.83 (t, J = 6.0 Hz, 2H), 2.28 (s, 3H), 2.07 – 2.02 

(m, 2H); 13C{H} NMR (125 MHz, CDCl3) δ 161.7, 160.9, 148.8, 140.8, 137.7, 

129.1, 128.8, 128.2, 118.3, 116.4, 63.9, 59.3, 32.1, 21.4; MS (ESI) m/z: calcd 

for C16H19N2O2 [M+H]+ 271.14; found 271.19 (sensitive compound) 

(Z)-methyl N-pyridin-2-ylbenzimidate (2ba):[S4] Brown oil, 35 mg, yield 83%; 

Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3):  δ 8.32 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.46 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.32 – 7.28 (m, 

3H), 7.23 – 7.18 (m, 2H), 6.88 (dd, J1 = 7.0 Hz, J2 = 5.0 Hz, 1H), 6.56 (d, J = 

8.0 Hz, 1H), 4.02 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.4, 161.0, 

148.6, 137.8, 131.2, 130.3, 129.1, 128.0, 118.3, 116.4, 54.5; HRMS (ESI) m/z: 

calcd for C13H13N2O [M+H]+ 213.1022; found 213.1026. 

 

(Z)-ethyl N-pyridin-2-ylbenzimidate (2bb): Brown oil, 38 mg, yield 84%; 

Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.31 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.43 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.31 – 7.27 (m, 

3H), 7.20 (t, J = 7.5 Hz, 2H), 6.85 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3 = 1.0 Hz, 

1H), 6.54 (d, J = 8.0 Hz, 1H), 4.46 (q, J = 7.0 Hz, 2H), 1.44 (t, J = 7.0 Hz, 3H); 
13C{H} NMR (125 MHz, CDCl3) δ 161.1, 161.0, 148.3, 137.8, 131.4, 130.2, 

129.1, 128.0, 118.1, 116.5, 63.1, 14.2; HRMS (ESI) m/z: calcd for C14H15N2O 

[M+H]+ 227.1179; found 227.1225. 

 

(Z)-propyl N-pyridin-2-ylbenzimidate (2bc): Brown oil, 37 mg, yield 77%; 

Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.31 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.44 (ddd, J1 = 8.0 Hz, J2 = 7.5 Hz, J3 = 2.0 Hz, 1H), 7.31 

– 7.27 (m, 3H), 7.20 (t, J = 8.0 Hz, 2H), 6.86 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3 

= 1.0 Hz, 1H), 6.55 (d, J = 8.0 Hz, 1H), 4.36 (t, J = 6.5 Hz, 2H), 1.89 – 1.81 

(m, 2H), 1.05 (t, J = 7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.2, 

161.0, 148.7, 137.6, 131.6, 130.1, 129.1, 128.0, 118.1, 116.4, 68.7, 22.0, 10.7; 

HRMS (ESI) m/z: calcd for C15H17N2O [M+H]+ 241.1335; found 241.1339. 

 

(Z)-methyl 4-methoxy-N-(pyridin-2-yl)benzimidate (2ca): Yellow oil, 47 mg, 

yield 98%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.47 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.24 (d, J = 9.0 Hz, 

2H), 6.88 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3= 1.0 Hz, 1H), 6.70 (d, J = 9.0 Hz, 

2H), 6.57 (d, J = 8.0 Hz, 1H), 3.99 (s, 3H), 3.73 (s, 3H); 13C{H} NMR (125 

MHz, CDCl3) δ 161.4, 161.0, 160.7, 148.8, 137.7, 130.9, 123.3, 118.0, 116.3, 

113.3, 55.2, 54.3; HRMS (ESI) m/z: calcd for C14H15N2O2 [M+H]+  243.1128; 

found 243.1136. 

 

(Z)-ethyl 4-methoxy-N-(pyridin-2-yl)benzimidate (2cb): Brown oil, 49 mg, 

yield 96%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (d, J = 5.0 
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Hz, 1H), 7.46 (t, J = 8.0 Hz, 1H), 7.26 (d, J = 9.0 Hz, 2H), 6.87 (dd, J1 = 7.0 

Hz, J2 = 5.0 Hz, 1H), 6.70 (d, J = 9 Hz, 2H), 6.55 (d, J = 8.0 Hz, 1H), 4.43 (q, 

J = 7.0 Hz, 2H), 3.74 (s, 3H), 1.43 (t, J = 7.0 Hz, 3H); 13C{H} NMR (125 MHz, 

CDCl3) δ 161.5, 160.9, 160.3, 148.7, 137.6, 131.0, 123.6, 117.9, 116.3, 113.3, 

62.8, 55.2, 14.3; HRMS (ESI) m/z: calcd for C15H17N2O2 [M+H]+ 257.1285; 

found 257.1290. 

(Z)-propyl 4-methoxy-N-(pyridin-2-yl)benzimidate (2cc): Yellow oil, 49 mg, 

yield 91%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.32 (d, J 

= 5.0 Hz, 1H), 7.46 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.25 (d, J = 9.0 Hz, 2H), 

6.86 (dd, J1 = 7.0 Hz, J2 = 5.0 Hz, 1H), 6.70 (d, J = 9.0 Hz, 2H), 6.56 (d, J = 8.0 

Hz, 1H), 4.33 (t, J = 6.5 Hz, 2H), 3.73 (s, 3H), 1.87 – 1.80 (m, 2H), 1.05 (t, J 

= 7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.5, 161.0, 160.4, 148.7, 

137.7, 131.0, 123.6, 117.9, 116.3, 113.3, 68.6, 55.2, 22.0, 10.7; HRMS (ESI) 

m/z: calcd for C16H19N2O2 [M+H]+ 271.1441; found 271.1448. 

 

(Z)-methyl 3-methoxy-N-(pyridin-2-yl)benzimidate (2da): Yellow oil, 43 mg, 

yield 89%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (dd, 

J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 7.46 (td, J1 = 7.5 Hz, J2 = 1.5 Hz, 1H), 7.11 (t, J = 

8.0 Hz, 1H), 6.90 – 6.86 (m, 2H), 6.85 – 6.81 (m, 2H), 6.56 (d, J = 8.0 Hz, 

1H), 4.01 (s, 3H), 3.60 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.1, 

161.0, 159.0, 148.7, 137.7, 132.3, 129.1, 121.5, 118.2, 116.9, 116.3, 113.9, 55.1, 

54.4; HRMS (ESI) m/z: calcd for C14H15N2O2 [M+H]+ 243.1128; found 

243.1168. 

 

(Z)-ethyl 3-methyl-N-(pyridin-2-yl)benzimidate (2db): Brown oil, 46 mg, 

yield 91%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.32 (dd, J = 5.0 

Hz, 1.0 Hz, 1H), 7.45 (td, J1 = 7.5 Hz, J2 = 1.5 Hz, 1H), 7.11 (t, J = 8.0 Hz, 

1H), 6.90 – 6.82 (m, 4H), 6.55 (d, J = 8.0 Hz, 1H), 4.45 (q, J = 7.0 Hz, 2H), 

3.60 (s, 3H), 1.43 (t, J = 7.0 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.2, 

160.7, 159.0, 148.5, 137.8, 132.6, 129.1, 121.5, 118.1, 116.7, 116.4, 114.0, 63.1, 

55.1, 14.2; HRMS (ESI) m/z: calcd for C15H17N2O2 [M+H]+ 257.1285; found 

257.1336. 

 

(Z)-propyl 3-methoxy-N-(pyridin-2-yl)benzimidate (2dc): Yellow oil, 46 mg, 

yield 86%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (dd, 

J = 5.0 Hz, 1.0 Hz, 1H), 7.47 (t, J = 7.5 Hz, 1H), 7.13 (t, J = 8.0 Hz, 1H), 6.91 

– 6.82 (m, 4H), 6.56 (d, J = 8.0 Hz, 1H), 4.36 (t, J = 6.5 Hz, 2H), 3.61 (s, 3H), 

1.89 – 1.82 (m, 2H), 1.06 (t, J = 7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) 

δ 161.2, 160.8, 158.9, 148.6, 137.7, 132.7, 129.1, 121.5, 118.1, 116.6, 116.4, 

114.0, 68.8, 55.1, 22.0, 10.7; HRMS (ESI) m/z: calcd for C16H19N2O2 [M+H]+ 

271.1441; found 271.1443. 
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(Z)-methyl 2-methoxy-N-(pyridin-2-yl)benzimidate (2ea): Brown oil, 39 mg, 

yield 82%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.23 (dd, 

J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 7.38 (td, J1 = 8.0 Hz, J2 = 1.5 Hz, 1H), 7.29 – 7.23 

(m, 2H), 6.86 (t, J = 7.5 Hz, 1H), 6.79 (dd, J1 = 7.0 Hz, J2 = 5.5 Hz, 1H), 6.71 

(d, J = 8.5 Hz, 1H), 6.57 (d, J = 8.0 Hz,), 4.03 (s, 3H), 3.54 (s, 3H); 13C{H} 

NMR (125 MHz, CDCl3) δ 161.5, 160.9, 155.9, 148.2, 136.9, 131.1, 130.0, 

121.7, 120.3, 118.2, 116.1, 110.8, 55.2, 54.4; HRMS (ESI) m/z: calcd for 

C14H15N2O2 [M+H]+ 243.1128; found 243.1133. 

 

(Z)-methyl 3,4-dimethoxy-N-(pyridin-2-yl)benzimidate (2fa): Yellow oil, 53 

mg, yield 98%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.34 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.47 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 6.96 (dd, J1 = 8.0 

Hz, J2 = 2.0 Hz, 1H), 6.88 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3 = 1.0 Hz, 1H), 6.76 

(d, J = 2.0 Hz, 1H), 6.69 (d, J = 8.5 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H), 3.99 (s, 

3H), 3.81 (s, 3H), 3.58 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.6, 

160.5, 150.6, 148.8, 148.0, 137.7, 123.3, 122.7, 118.0, 116.3, 112.2, 110.2, 55.8, 

55.6, 54.3; HRMS (ESI) m/z: calcd for C15H17N2O3 [M+H]+ 273.1234; found 

273.1282. 

 

(Z)-ethyl 3,4-dimethoxy-N-(pyridin-2-yl)benzimidate (2fb): Brown oil, 56 mg, 

yield 98%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (dd, J1 = 

5.0, J2 = 1.0 Hz, 1H), 7.45 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 6.99 (dd, J1 = 8.0 

Hz, J2 = 2.0 Hz, 1H), 6.86 (ddd, J1 = 7.5 Hz, J2 = 5.0 Hz, J3 = 1.0 Hz, 1H), 6.73 

(d, J = 2.0 Hz, 1H), 6.69 (d, J = 8.5 Hz, 1H), 6.55 (d, J = 8.0 Hz, 1H), 4.43 (q, 

J = 7.0 Hz, 2H), 3.80 (s, 3H), 3.56 (s, 3H), 1.43 (t, J = 7.0 Hz, 3H); 13C{H} 

NMR (125 MHz, CDCl3) δ 161.8, 160.1, 150.5, 148.8, 148.0, 137.7, 123.6, 

122.7, 117.9, 116.3, 112.3, 110.2, 62.8, 55.8, 55.5, 14.3; HRMS (ESI) m/z: calcd 

for C16H19N2O3 [M+H]+ 287.1390; found 287.1434. 

 

(Z)-propyl 3,4-dimethoxy-N-(pyridin-2-yl)benzimidate (2fc): Brown oil, 54 

mg, yield 90%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.33 (ddd, 

J1 = 5.0 Hz, J2 = 2.0 Hz, J3 = 1.0 Hz, 1H), 7.45 (ddd, J1 = 8.0 Hz, J2 = 7.5 Hz, J3 

= 2.0 Hz, 1H), 7.00 (dd, J1 = 8.5 Hz, J2 = 2.0 Hz, 1H), 6.86 (ddd, J1 = 7.5 Hz, 

J2 = 5.0, J3 = 1.0 Hz, 1H), 6.73 (d, J = 2.0 Hz, 1H), 6.70 (d, J = 8.5 Hz, 1H), 

6.55 (d, J = 8.0 Hz, 1H), 4.32 (t, J = 6.5 Hz, 2H), 3.80 (s, 3H), 3.56 (s, 3H), 

1.88 – 1.80 (m, 2H), 1.04 (t, J = 7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) 

δ 161.8, 160.2, 150.5, 148.7, 147.9, 137.7, 123.7, 122.7, 117.9, 116.3, 112.3, 

110.2, 68.6, 55.8, 55.5, 22.0, 10.7; HRMS (ESI) m/z: calcd for C17H21N2O3  

[M+H]+ 301.1547; found 301.1440. 

 

(Z)-methyl 4-chloro-N-(pyridin-2-yl)benzimidate (2ga):[S5] Brown oil, 48 mg, 

yield 98%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.31 (dd, J1 = 5.0  
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Hz, J2 = 1.0 Hz, 1H), 7.48 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 1H), 7.23 (d, J = 8.5 

Hz, 2H), 7.18 (d, J = 8.5 Hz, 2H), 6.90 (dd, J1 = 7.0 Hz, J2 = 5.5 Hz, 1H), 6.58 

(d, J = 8.0 Hz, 1H), 4.00 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 160.8, 

160.1, 148.9, 137.8, 136.4, 130.5, 129.6, 128.3, 118.4, 116.2, 54.5; HRMS (ESI) 

m/z: calcd for C13H12ClN2O [M+H]+ 247.0633 and 249.0603; found 247.0682 

and 249.0635. 

(Z)-ethyl 4-chloro-N-(pyridin-2-yl)benzimidate (2gb): White oil, 48 mg, yield 

92%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.31 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.48 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 1H), 7.24 (d, J = 8.5 

Hz, 2H), 7.18 (d, J = 8.5 Hz, 2H), 6.89 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3 = 1.0 

Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H), 4.45 (q, J = 7.0 Hz, 2H), 1.43 (t, J = 7.0 Hz, 

3H); 13C{H} NMR (125 MHz, CDCl3) δ 160.9, 159.6, 148.9, 137.7, 136.3, 

130.5, 129.9, 128.3, 118.3, 116.2, 63.1, 14.2; HRMS (ESI) m/z: calcd for 

C14H14ClN2O [M+H]+ 261.0790 and 263.0760; found 261.0843 and 263.0819. 

 

(Z)-propyl 4-chloro-N-(pyridin-2-yl)benzimidate (2gc): Brown oil, 43 mg, 

yield 78%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.32 (d, J 

= 5.0 Hz, 1H), 7.53 (td, J1 = 8.0, J2 = 2.0 Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H), 7.20 

(d, J = 8.5 Hz, 2H), 6.93 (dd, J1 = 7.0 Hz, J2 = 5.0 Hz, 1H), 6.60 (d, J = 8.0 Hz, 

1H), 4.36 (t, J = 6.5 Hz, 2H), 1.89 – 1.81 (m, 2H), 1.06 (t, J = 7.5 Hz, 3H); 
13C{H} NMR (125 MHz, CDCl3) δ 160.6, 160.1, 148.3, 138.2, 136.5, 130.5, 

129.8, 128.4, 118.4, 116.5, 69.1, 22.0, 10.7; HRMS (ESI) m/z: calcd for 

C15H16ClN2O [M+H]+ 275.0946; found 275.0952. 

 

(Z)-methyl 4-bromo-N-(pyridin-2-yl)benzimidate (2ha): Yellow oil, 54 mg, 

yield 93%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.31 (dd, 

J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 7.51 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.35 (d, J 

= 8.5 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 6.92 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3 

= 1.0 Hz, 1H), 6.59 (d, J = 8.0 Hz, 1H), 4.00 (s, 3H); 13C{H} NMR (125 MHz, 

CDCl3) δ 161.23, 159.82, 147.17, 139.17, 131.47, 130.71, 129.68, 125.32, 

118.56, 116.87, 55.00; HRMS (ESI) m/z: calcd for C13H12BrN2O [M+H]+ 

291.0128 and 293.0107; found 291.0186 and 293.0164. 

 

(Z)-ethyl 4-bromo-N-(pyridin-2-yl)benzimidate (2hb): Brown oil, 58 mg, 

yield 96%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.30 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.49 (ddd, J1 = 8.0 Hz, J2 = 7.5 Hz, J3 = 2.0 Hz, 1H), 7.34 

(d, J = 8.5 Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H), 6.89 (ddd, J1 = 7.0 Hz, J2 = 5.0 

Hz, J3 = 1.0 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H), 4.44 (q, J = 7.0 Hz, 2H), 1.43 (t, 

J = 7.0 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 160.7, 159.9, 148.6, 137.9, 

131.3, 130.7, 130.3, 124.8, 118.3, 116.3, 63.2, 14.2; HRMS (ESI) m/z: calcd for 

C14H14BrN2O [M+H]+ 305.0284 and 307.0264; found 305.0347 and 307.0328. 
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(Z)-propyl 4-bromo-N-(pyridin-2-yl)benzimidate (2hc): Brown oil, 58 mg, 

yield 91%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.30 (dd, 

J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 7.49 (td, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.34 (d, J 

= 8.5 Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H), 6.89 (dd, J1 = 7.0 Hz, J2 = 5.0 Hz, 1H), 

6.58 (d, J = 8.0 Hz, 1H), 4.34 (t, J = 6.5 Hz, 2H), 1.87 – 1.79 (m, 2H), 1.04 (t, 

J = 7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 160.7, 160.0, 148.6, 137.9, 

131.3, 130.7, 130.4, 124.8, 118.3, 116.3, 69.0, 22.0, 10.7; HRMS (ESI) m/z: 

calcd for C15H16BrN2O [M+H]+ 319.0441 and 321.0420; found 319.0470 and 

321.0488. 

 

(Z)-methyl 4-(methoxy(pyridin-2-ylimino)methyl)benzoate (2ja): Yellow oil, 

44 mg, yield 82%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 8/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 

8.28 (d, J = 5.0 Hz, 1H), 7.86 (d, J = 8.0 Hz, 2H), 7.46 (t, J = 7.5 Hz, 1H), 7.34 

(d, J = 8.0 Hz, 2H), 6.88 (t, J = 5.0 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H), 4.02 (s, 

3H), 3.85 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 166.2, 160.52, 160.49, 

148.7, 137.8, 135.4, 131.4, 129.2, 129.0, 118.6, 116.3, 54.6, 52.3; HRMS (ESI) 

m/z: calcd for C15H15N2O3 [M+H]+ 271.1077; found 271.1079. 

 

(Z)-ethyl 4-(ethoxy(pyridin-2-ylimino)methyl)benzoate (2jb): Yellow oil, 51 

mg, yield 86%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.29 (d, J 

= 5.0 Hz, 1H), 7.88 (d, J = 8.0 Hz, 2H), 7.47 (td, J1 = 7.5 Hz, J2 = 1.0 Hz, 1H), 

7.36 (d, J = 8.0 Hz, 2H), 6.89 (dd, J1 = 7.0 Hz, J2 = 5.0 Hz, 1H), 6.57 (d, J = 8.0 

Hz, 1H), 4.48 (q, J = 7.0 Hz, 2H), 4.33 (q, J = 7.0 Hz, 2H), 1.45 (t, J = 7.0 Hz, 

3H), 1.35 (t, J = 7.0 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 165.8, 160.6, 

160.2, 148.6, 137.9, 135.6, 131.7, 129.2, 129.0, 118.4, 116.4, 63.3, 61.2, 14.24, 

14.21; HRMS (ESI) m/z: calcd for C17H19N2O3 [M+H]+ 299.1390; found 

299.1392. 

 

(Z)-propyl 4-(propoxy(pyridin-2-ylimino)methyl)benzoate (2jc): Brown oil, 63 

mg, yield 96%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.28 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.88 (d, J = 8.0 Hz, 2H), 7.46 (td, J1 = 7.5 Hz, J2 = 1.0 Hz, 

1H), 7.35 (d, J = 8.0 Hz, 2H), 6.88 (dd, J1 = 7.0 Hz, J2 = 5.0 Hz, 1H), 6.57 (d, 

J = 8.0 Hz, 1H), 4.36 (t, J = 6.5 Hz, 2H), 4.22 (t, J = 6.5 Hz, 2H), 1.88 – 1.80 

(m, 2H), 1.77 – 1.69 (m, 2H), 1.04 (t, J = 7.5 Hz, 3H), 0.97 (t, J = 7.5 Hz, 3H); 
13C{H} NMR (125 MHz, CDCl3) δ 165.8, 160.7, 160.3, 148.7, 137.8, 135.7, 

131.7, 129.1, 129.0, 118.4, 116.3, 69.0, 66.8, 22.00, 21.97, 10.7, 10.5; HRMS 

(ESI) m/z: calcd for C19H23N2O3 [M+H]+ 327,1703; found 327.1704. 

 

(Z)-methyl N-pyridin-2-yl-1-naphthimidate (2ka): Brown oil, 50 mg, yield 

96%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3); δ 8.21 (d, J = 4.0 Hz, 1H), 

7.94 (d, J = 8.5 Hz, 1H), 7.76 (dd, J1 = 8.0 Hz, J2= 5.0 Hz, 2H), 7.51 (t, J = 7.5 

Hz, 1H), 7.45 (t, J = 7.5 Hz, 1H), 7.37 (d, J = 7.0 Hz, 1H), 7.29 (t, J = 7.5 Hz, 
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1H), 7.22 – 7.18 (m, 1H), 6.70 (t, J = 6.0 Hz, 1H), 6.42 (d, J = 8.0 Hz, 1H), 

4.17 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 163.5, 160.4, 148.3, 137.3, 

133.1, 130.4, 130.2, 129.8, 128.2, 127.1, 126.8, 126.2, 125.4, 124.6, 118.4, 

116.0, 54.5; HRMS (ESI) m/z: calcd for C17H15N2O [M+H]+ 263.1179; found 

263.1186. 

(Z)-ethyl N-pyridin-2-yl-1-naphthimidate (2kb): Brown oil, 52 mg, yield 

95%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.20 (d shown as s, 1H), 

7.98 (d, J = 8.5 Hz, 1H), 7.76 (t, J = 8.0 Hz, 2H), 7.51 (t, J = 7.5 Hz, 1H), 7.45 

(t, J = 7.5 Hz, 1H), 7.38 (d, J = 7.0 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 7.18 (d, J 

= 6.5 Hz, 1H), 6.69 (d shown as s, 1H), 6.41 (d, J = 6.5 Hz, 1H), 4.66 (d, J = 

6.5 Hz, 2H), 1.50 (t, J = 7.0 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 162.9, 

160.6, 148.3, 137.3, 133.2, 130.6, 130.2, 129.7, 128.2, 127.1, 126.8, 126.1, 

125.3, 124.7, 118.3, 116.0, 63.2, 14.3; HRMS (ESI) m/z: calcd for C18H17N2O 

[M+H]+ 277.1335; found 277.1342. 

 

(Z)-propyl N-pyridin-2-yl-1-naphthimidate (2kc): Brown oil, 51 mg, yield 

89%; Purified by flash column chromatography (SiO2, elution system 

Hexane/EtOAc 7/1 to 2/1);  1H NMR (500 MHz, CDCl3) δ 8.20 (dd, J1 = 5.0 

Hz, J2= 1.0 Hz, 1H), 7.98 (d, J = 8.5 Hz, 1H), 7.76 (t, J = 8.0 Hz, 2H), 7.51 (t, 

J = 7.5 Hz, 1H), 7.45 (t, J = 7.5 Hz, 1H), 7.38 (dd, J1 = 7.0, J2 = 1.0 Hz, 1H), 

7.29 (dd, J1 = 8.0 Hz, J2 = 7.5 Hz, 1H), 7.19 (td, J1 = 8.0 Hz, J2= 2.0 Hz, 1H), 

6.69 (ddd, J1 = 7.0 Hz, J2 = 5.0 Hz, J3 = 1.0 Hz, 1H), 6.41 (d, J = 8.0 Hz, 1H), 

4.55 (t, J = 6.5 Hz, 2H), 1.93 – 1.85 (m, 2H), 1.07 (t, J = 7.5 Hz, 3H); 13C{H} 

NMR (125 MHz, CDCl3) δ 163.2, 160.6, 148.3, 137.2, 133.2, 130.7, 130.3, 

129.7, 128.2, 127.1, 126.7, 126.1, 125.4, 124.7, 118.2, 116.0, 69.0, 22.0, 10.7; 

HRMS (ESI) m/z: calcd for C19H19N2O [M+H]+ 291.1492; found 291.1502.  

 

(Z)-methyl N-pyridin-2-ylthiophene-2-carbimidate (2la): Brown oil, 37 mg, 

yield 85%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.42 (dd, 

J1 = 5.0 Hz, J2 = 1.5 Hz, 1H), 7.63 (td, J1 = 7.5 Hz, J2 = 2.0 Hz, 1H), 7.32 (d, J 

= 5.0 Hz, 1H), 7.03 (dd, J1 = 7.5 Hz, J2 = 5.0 Hz, 1H), 6.86 – 6.83 (m, 1H), 

6.82 – 6.79 (m, 2H), 3.99 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 160.8, 

154.2, 149.1, 138.2, 131.7, 131.6, 129.8, 126.9, 118.9, 116.1, 54.3; HRMS (ESI) 

m/z: calcd for C11H11N2OS [M+H]+ 219.0587; found 219.0592. 

 

(Z)-ethyl N-pyridin-2-ylthiophene-2-carbimidate (2lb): Brown oil, 44 mg, 

yield 95%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.41 (ddd, J1 = 

5.0 Hz, J2 = 1.5 Hz, J3 = 1.0 Hz, 1H), 7.61 (ddd, J1 = 8.0 Hz, J2 = 7.5 Hz, J3 = 

2.0 Hz, 1H), 7.30 (dd, J1 = 5.0 Hz, J2 = 1.0 Hz, 1H), 7.00 (ddd, J1 = 7.5 Hz, J2 

= 5.0 Hz, J3 = 1.0 Hz, 1H), 6.84 – 6.81 (m, 2H), 6.79 – 6.77  (m, 1H), 4.43 (q, 

J = 7.0 Hz, 2H), 1.43 (t, J = 7.0 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 

160.9, 153.7, 149.1, 138.1, 132.0, 131.6, 129.7, 126.9, 118.7, 116.0, 62.8, 14.2; 

HRMS (ESI) m/z: calcd for C12H13N2OS [M+H]+ 233.0743; found 233.0753. 
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(Z)-propyl N-pyridin-2-ylthiophene-2-carbimidate (2lc): Brown oil, 48 mg, 

yield 98%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.41 (dd, J1 = 5.0 

Hz, J2 = 1.0 Hz, 1H), 7.61 (td, J1 = 7.5 Hz, J2= 2.0 Hz, 1H), 7.30 (dd, J1 = 5.0, 

J2 = 1.0 Hz, 1H), 7.01 (dd, J1 = 7.0 Hz, J2 = 5.5 Hz, 1H), 6.85 – 6.82 (m, 1H), 

6.81 – 6.77 (m, 2H), 4.33 (t, J = 6.5 Hz, 2H), 1.88 – 1.80 (m, 2H), 1.06 (t, J = 

7.5 Hz, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 160.9, 153.8, 149.1, 138.1, 

132.1, 131.5, 129.7, 126.9, 118.7, 116.1, 68.6, 22.0, 10.7; HRMS (ESI) m/z: 

calcd for C13H15N2OS [M+H]+ 247.0900; found 247.0688. 

 

(Z)-methyl 4-methyl-N-(3-methylpyridin-2-yl)benzimidate (2ma): Brown oil, 

16 mg, yield 33%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 8/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 

8.14 (d, J = 5.0 Hz, 1H), 7.36 (d, J = 7.5 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 6.99 

(d, J = 8.0 Hz, 2H), 6.83 (dd, J1 = 7.5 Hz, J2 = 5.0 Hz, 1H), 4.02 (s, 3H), 2.26 

(s, 3H), 2.02 (s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 159.9, 159.8, 146.1, 

140.6, 138.4, 128.8, 128.7, 128.5, 123.7, 118.4, 54.2, 21.4, 17.6; HRMS (ESI) 

m/z: calcd for C15H17N2O [M+H]+ 241.1335; found 241.1338. 

 

(Z)-methyl 4-methyl-N-(4-methylpyridin-2-yl)benzimidate (2na): Brown oil, 

47 mg, yield 98%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.15 (d, 

J = 5.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 6.69 (dd, J1 

= 5.0 Hz, J2 = 0.5 Hz, 1H), 6.41 (s, 1H), 3.96 (s, 3H), 2.25 (s, 3H), 2.17 (s, 3H); 
13C{H} NMR (125 MHz, CDCl3) δ 161.2, 160.8, 148.8, 148.3, 140.5, 129.1, 

128.6, 128.3, 119.4, 116.6, 54.2, 21.3, 20.9; HRMS (ESI) m/z: calcd for 

C15H17N2O [M+H]+ 241.1335; found 241.1339. 

 

(Z)-methyl 4-methyl-N-(5-methylpyridin-2-yl)benzimidate (2oa): Brown oil, 

44 mg, yield 92%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.14 (s, 

1H), 7.25 (dd, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H), 7.17 (d, J = 8.0 Hz, 2H), 6.99 (d, 

J = 8.0 Hz, 2H), 6.44 (d, J = 8.0 Hz, 1H), 3.97 (s, 3H), 2.25 (s, 3H), 2.20 (s, 

3H); 13C{H} NMR (125 MHz, CDCl3) δ 161.3, 158.9, 148.5, 140.4, 138.5, 

129.1, 128.7, 128.4, 127.2, 115.7, 54.2, 21.3, 17.7; HRMS (ESI) m/z: calcd for 

C15H17N2O [M+H]+ 241.1335; found 241.1339. 

 

(Z)-methyl 4-methyl-N-(6-methylpyridin-2-yl)benzimidate (2pa): Yellow oil, 

34 mg, yield 71%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 7/1 to 2/1);  1H NMR (500 MHz, CDCl3) δ 

7.32 (t, J = 7.5 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H), 6.75 

(d, J = 7.5 Hz, 1H), 6.26 (d, J = 8.0 Hz, 1H), 4.00 (s, 3H), 2.49 (s, 3H), 2.27 (s, 

3H); 13C{H} NMR (125 MHz, CDCl3) 13C{H} NMR (125 MHz, CDCl3) δ 

161.3, 160.6, 157.5, 140.6, 138.1, 129.1, 128.7, 128.2, 117.4, 113.0, 54.4, 24.3, 

21.4; HRMS (ESI) m/z: calcd for C15H17N2O [M+H]+ 241.1335; found 

241.1339. 
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(Z)-methyl N-(3-chloropyridin-2-yl)-4-methylbenzimidate (2qa): Light yellow 

oil, 23 mg, yield 44%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 8/1 to 1/1); 1H NMR (500 MHz, CDCl3) δ 

8.20 (d, J = 5.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.02 

(d, J = 8.0 Hz, 2H), 6.86 (dd, J1 = 8.0 Hz, J2 = 5.0 Hz, 1H), 4.05 (s, 3H), 2.28 

(s, 3H); 13C{H} NMR (125 MHz, CDCl3) δ 162.1, 158.0, 146.7, 140.9, 137.9, 

128.8, 128.7, 128.5, 122.5, 119.0, 54.7, 21.4; HRMS (ESI) m/z: calcd for 

C14H14ClN2O [M+H]+ 261.0789; found 261.0787. 

 

(Z)-methyl N-(5-chloropyridin-2-yl)-4-methylbenzimidate (2ra): Brown oil, 46 

mg, yield 89%; Purified by flash column chromatography (SiO2, elution 

system Hexane/EtOAc 7/1 to 2/1); 1H NMR (500 MHz, CDCl3) δ 8.27 (s, 

1H), 7.41 (dd, J1 = 8.5 Hz, J2 = 1.5 Hz, 1H), 7.16 (d, J = 8.0 Hz, 2H), 7.02 (d, 

J = 8.0 Hz, 2H), 6.50 (d, J = 8.5 Hz, 1H), 3.98 (s, 3H), 2.27 (s, 3H); 13C{H} 

NMR (125 MHz, CDCl3) δ 162.0, 159.7, 147.2, 140.1, 137.5, 129.0, 128.9, 

127.9, 125.7, 117.2, 54.5, 21.4; HRMS (ESI) m/z: calcd for C14H14ClN2O 

[M+H]+  261.0789; found 261.0792. 

 

(Z)-methyl N-(5-bromopyridin-2-yl)-4-methylbenzimidate (2sa): Brown oil, 

60 mg, yield 98%; Purified by flash column chromatography (SiO2, 

elution system Hexane/EtOAc 2/1); 1H NMR (500 MHz, CDCl3) δ 8.36 (s, 

1H), 7.53 (dd, J1 = 8.5 Hz, J2 = 2.5 Hz, 1H), 7.17 (d, J = 7.5 Hz, 2H), 7.03 (d, 

J = 7.5 Hz, 2H), 6.45 (dd, J1 = 8.5, J2 = 1.0 Hz, 1H), 3.98 (s, 3H), 2.28 (s, 3H); 
13C{H} NMR (125 MHz, CDCl3) δ 161.9, 160.1, 149.6, 140.9, 140.1, 129.1, 

128.9, 127.9, 117.8, 113.8, 54.5, 21.4; HRMS (ESI) m/z: calcd for  

C14H14BrN2O [M+H]+ 305.0284 and 307.0264; found 305.0438 and 307.0445. 
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1H and 13C{H} NMR data for N,N-heterocycles 7g, 8g 

2-(4-chlorophenyl)-1,4,5,6-tetrahydropyrimidine (7g):[S6] White solid, 13 mg, yield 

35%; mp (144-145 °C ); 1H NMR (500 MHz, CDCl3) δ 7.61 (d, J = 8.5 Hz, 2H), 7.31 

(d, J = 8.5 Hz, 2H), 5.05 (brs, 1H), 3.46 (t, J = 5.5 Hz 4H), 1.86 (quin, J = 5.5 Hz,  

2H); 13C{H} NMR (125 MHz, CDCl3) δ 155.0, 136.6, 133.8, 128.7, 128.0, 41.7, 20.2.  

2-(4-chlorophenyl)-4,5-dihydro-1H-imidazole (8g):[S7] White solid, 20 mg, yield 55%; 

mp (186-187 °C); 1H NMR (500 MHz, CD3OD) δ 7.76 (d, J = 8.5 Hz, 2H), 7.45 (d, 

J = 8.5 Hz, 2H), 3.76 (s, 4H); 13C{H} NMR (125 MHz, CD3OD): δ 172.1, 144.4, 138.8, 

138.3, 137.7, 59.1. 
 

The spectroscopic data are in agreement with the literature reported data in ref [S6 and S7] 
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Copies of 1H and 13C{H} NMR spectra of α-iminotriles 1a-1h, 1j-1s 

 

 

 

1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 
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1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 



39 
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1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 
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Copies of 1H and 13C{H} NMR spectra of imidates 2aa-2ad, 2aj, 2ba-2hc, 2ja-2sa 

 

 

 

  

1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 
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1H NMR (500 MHz), CDCl3 
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* EtOAc 

1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 
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1H NMR (500 MHz), CDCl3 
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64 

 

 

 

 

*corresponding amide 

1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 
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*corresponding amide 

1H NMR (500 MHz), CDCl3 

13C{H} NMR (125 MHz), CDCl3 
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