


General experimental for the formation of acyl hydrazides ï Method A 

To a solution of azodicarboxylate (6.00 mmol) on H2O (1 mL) was added aldehyde 

(5.00 mmol). The reaction mixture stirred at 21 °C for 48 h. The resulting solution was 

extracted with EtOAc (3 × 15 mL). The combined extracts were dried (MgSO4), filtered and 

the solvent was evaporated in vacuo. The resultant crude residue was purified as described 

below. 

  



Diisopropyl 1-(4-fluorobenzoyl)hydrazine-1,2-dicarboxylate
1
 1a  

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(4-fluorobenzoyl)hydrazine-1,2-dicarboxylate as a 

white solid (1.21 g, 3.70 mmol, 74%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.80-7.62 (m, 2H), 7.11 

(t, J = 8.5 Hz, 2H), 6.95-6.70 (m, NH, 1H), 5.02 (septet, J = 6.1 Hz, 1H), 4.92 (septet, J = 6.1 

Hz, 1H), 1.30 (d. J = 5.2 Hz, 6H), 1.12 (d, J = 5.0 Hz, 6H); 
13

C NMR (150 MHz, CDCl3) ŭ 

170.3 (C), 165.2 (d, JC-F = 253.4 Hz, C), 155.4 (C), 152.9 (C), 131.3 (d, JC-F = 2.7 Hz, CH), 

131.1 (d, JC-F = 9.8 Hz, CH), 115.5 (d, JC-F = 22.1 Hz, CH), 72.8 (CH), 70.9 (CH), 22.0 

(CH3), 21.5 (CH3); IR (solid) 3306, 2984, 2939, 1704, 1602, 1507 cm
-1

. 

 

 





Diisopropyl 1-(3-bromobenzoyl)hydrazine-1,2-dicarboxylate
2
 1c  

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(3-bromobenzoyl)hydrazine-1,2-dicarboxylate as 

a white solid (1.20 g, 3.10 mmol, 62%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.84-7.73 (m, 1H), 

7.67-7.52 (m, 2H), 7.30 (t, J = 7.8 Hz, 1H), 6.99-6.80 (m, NH, 1H), 5.01 (septet, J = 6.0 Hz, 

1H), 4.91 (septet, J = 6.0 Hz, 1H), 1.30 (d, J = 5.8 Hz, 6H), 1.10 (d, J = 5.1 Hz, 6H); 
13

C 

NMR (150 MHz, CDCl3) ŭ 169.8 (C), 155.3 (C), 152.6 (C), 137.2 (C), 134.8 (CH), 131.0 

(CH), 129.9 (CH), 126.7 (CH), 122.2 (C), 73.0 (CH), 71.0 (CH), 22.0 (CH3), 21.5 (CH3); IR 

(solid) 3303, 2983, 2938, 1707, 1568 cm
-1

. 

 

 





Diisopropyl 1-(4-(trifluoromethyl)benzoyl)hydrazine-1,2-dicarboxylate
2
 1d 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(4-(trifluoromethyl)benzoyl)hydrazine-1,2-

dicarboxylate as a white solid (1.17 g, 3.10 mmol, 62%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.82-

7.74 (m, 2H), 7.73-7.67 (m, 2H), 6.95-6.70 (m, NH, 1H), 5.03 (septet, J = 6.1 Hz, 1H), 4.91 

(septet, J = 6.1 Hz, 1H), 1.31 (d, J = 5.8 Hz, 6H), 1.10 (d, J = 5.1 Hz, 6H); 
13

C NMR (150 

MHz, CDCl3) ŭ 170.2 (C), 155.3 (C), 152.6 (C), 138.8 (C), 133.4 (q, JC-F = 31.9 Hz, C), 

128.3 (CH), 125.3 (q, JC-F = 3.0 Hz, CH), 123.7 (q, JC-F = 272.6 Hz, CH), 73.1 (CH), 71.1 

(CH), 22.0 (CH3), 21.5 (CH3); IR (solid) 3308, 2985, 2941, 1709, 1619, 1514 cm
-1

. 

 

 





Diisopropyl 1-(2-methylbenzoyl)hydrazine-1,2-dicarboxylate
2
 1e 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(2-methylbenzoyl)hydrazine-1,2-dicarboxylate as 

a white solid (887 mg, 2.75 mmol, 55%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.43-7.34 (m, 1H), 

7.32 (t, J = 7.5 Hz 1H), 7.23-7.16 (m, 2H), 7.06-6.86 (m, NH, 1H), 5.02 (septet, J = 5.7 Hz, 

1H), 4.82 (septet, J = 5.9 Hz, 1H), 2.39 (s, 3H), 1.30 (d, J = 5.7 Hz, 6H), 1.05-0.95 (m, 6H); 

13
C NMR (150 MHz, CDCl3) ŭ 171.0 (C), 155.3 (C), 152.4 (C), 136.3 (C), 135.4 (C), 130.4 

(CH), 130.1 (CH), 126.4 (CH), 125.5 (CH), 72.5 (CH), 70.8 (CH), 22.1 (CH3), 21.3 (CH3), 

19.3 (CH3); IR (solid) 3308, 2983, 2938, 1705, 1602 cm
-1

. 

 

 



 

  



Diisopropyl 1-(4-methoxybenzoyl)hydrazine-1,2-dicarboxylate
3
 1f 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(4-methoxybenzoyl)hydrazine-1,2-dicarboxylate 

as a white solid (1.03 g, 3.05 mmol, 61%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.76-7.62 (m, 2H), 

6.98-6.64 (m, 3H), 5.00 (septet, J = 6.2 Hz, 1H), 4.92 (septet, J = 6.2 Hz, 1H), 3.86 (s, 3H), 

1.29 (d, J = 4.5 Hz, 6H), 1.13 (d, J = 4.5 Hz, 6H); 
13

C NMR (150 MHz, CDCl3) ŭ 170.8 (C), 

163.1 (C), 155.5 (C), 153.3 (C), 131.2 (CH), 127.0 (C), 113.5 (CH), 72.4 (CH), 70.7 (CH), 

55.6 (CH3), 22.1 (CH3), 21.6 (CH3); IR (solid) 3310, 2982, 2938, 1733, 1699, 1604, 

1510 cm
-1

.  

 

 





Diisopropyl 1-benzoylhydrazine-1,2-dicarboxylatedicarboxylate
4
 1g 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-benzoylhydrazine-1,2-dicarboxylatedicarboxylate 

as a white solid (1.02 g, 3.30 mmol, 66%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.72-7.58 (m, 2H), 

7.50 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.6 Hz, 2H), 7.15-6.99 (m, NH, 1H), 5.00 (septet, J = 6.3 

Hz, 1H), 4.87 (septet, J = 5.9 Hz, 1H), 1.28 (d, J = 5.5 Hz, 6H), 1.04 (d, J = 4.7 Hz, 6H); 
13

C 

NMR (150 MHz, CDCl3) ŭ 171.4 (C), 155.5 (C), 153.0 (C), 135.3 (CH), 132.0 (CH), 128.2 

(CH), 72.6 (CH), 70.7 (CH), 22.0 (CH3), 21.4 (CH3); IR (solid) 3308, 2983, 2938, 1705, 1601 

cm
-1

.  

 

 





Diisopropyl 1-(4-iodobenzoyl)hydrazine-1,2-dicarboxylate
5
 1h 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(4-iodobenzoyl)hydrazine-1,2-dicarboxylate as a 

white solid (1.28 g, 2.95 mmol, 59%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.76 (d, 2H, J = 8.2 

Hz), 7.43-7.30 (m, 2H), 7.11-7.03 (m, NH, 1H), 4.98 (septet, J = 6.2 Hz, 1H), 4.89 (septet, J 

= 6.0 Hz, 1H), 1.30-1.21 (m, 6H), 1.17-1.08 (m, 6H); 
13

C NMR (150 MHz, CDCl3) ŭ 170.7 

(C), 155.4 (C), 152.8 (C), 137.5 (CH), 134.7 (C), 129.8 (CH), 99.1 (C), 72.9 (CH), 70.9 

(CH), 22.0 (CH3), 21.5 (CH3); IR (solid) 3302, 2982, 2937, 1705, 1585 cm
-1

.  

 

 





Diisopropyl 1-(4-(methoxycarbonyl)benzoyl)hydrazine-1,2-dicarboxylate 1i 

 

Compound prepared according to method A. Purification by column chromatography 

(10%-50% EtOAc/Petrol) afforded diisopropyl 1-(4-(methoxycarbonyl)benzoyl)hydrazine-

1,2-dicarboxylate as a white solid (898 mg, 2.45 mmol, 49%). m.p. 106-108 °C; 
1
H NMR 

(600 MHz, CDCl3) ŭ 8.08 (d, 2H, J = 8.1 Hz), 7.75-7.62 (m, 2H), 7.00-6.76 (m, NH, 1H), 

5.03 (septet, J = 6.2 Hz, 1H), 4.89 (septet, J = 6.0 Hz, 1H), 3.94 (s, 3H), 1.33-1.24 (m, 6H), 

1.13-1.05 (m, 6H); 
13

C NMR (150 MHz, CDCl3) ŭ 170.6 (C), 166.3 (C), 155.3 (C), 152.6 (C), 

139.5 (C), 132.8 (C), 129.5 (CH), 127.9 (CH), 73.0 (CH), 71.0 (CH), 52.6 (CH3), 22.0 (CH3), 

21.5 (CH3); IR (solid) 3301, 2980, 2936, 1706, 1571 cm
-1

; LRMS (ESI) 367 (100, [M+H]
+
), 

163 (20, [M-C8H15N2O4+H]
+
); HRMS (ESI) calcd for C17H23N2O7 [M+H]

+
 367.1500; 

observed 367.1503. 

 

 



  



Diisopropyl 1-(2,3,4-trimethoxybenzoyl)hydrazine-1,2-dicarboxylate 1j 

 

Compound prepared according to method A. Purification by column chromatography 

(10%-50% EtOAc/Petrol) afforded diisopropyl 1-(2,3,4-trimethoxybenzoyl)hydrazine-1,2-

dicarboxylate as a white solid (797 mg, 2.00 mmol, 40%). m.p. 110-112 °C; 
1
H NMR (600 

MHz, CDCl3) ŭ 7.25-7.08 (m, 1H), 6.88 (s, NH, 1H), 6.69 (d, J = 8.7 Hz, 1H), 5.00-4.88 (m, 

2H), 3.92 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H), 1.26 (d, J = 5.8 Hz, 6H), 1.20-1.012 (m, 6H); 
13

C 

NMR (150 MHz, CDCl3) ŭ 168.0 (C), 156.4 (C), 155.1 (C), 152.5 (C), 151.4 (C), 141.7 (C), 

124.3 (CH), 122.9 (C), 107.0 (CH), 72.3 (CH), 70.5 (CH), 62.1 (CH3), 61.1 (CH3), 56.2 

(CH3), 22.0 (CH3), 21.6 (CH3); IR (solid) 3310, 2982, 2940, 1737, 1710, 1596 cm
-1

; LRMS 

(ESI) 399 (30, [M+H]
+
), 195 (100, [M-C8H15N2O4+H]

+
); HRMS (ESI) calcd for C18H27N2O8 

[M+H]
+
 399.1762; observed 399.1760. 

 

 





Diisopropyl 1-(2-fluorobenzoyl)hydrazine-1,2-dicarboxylate
2
 1k 

 

Compound prepared according to method A. Purification by column chromatography 

(10%-50% EtOAc/Petrol) afforded diisopropyl 1-(2-fluorobenzoyl)hydrazine-1,2-

dicarboxylate as a white solid (979 mg, 3.00 mmol, 60%). 
1
H NMR (600 MHz, CDCl3) ŭ 

7.64-7.50 (m, 1H), 7.48 (m, 1H), 7.22 (t, J = 7.5 Hz, 1H), 7.11-7.06 (m, 1H), 6.82-6.52 (m, 

NH, 1H), 5.04-4.92 (m, 2H), 1.32-1.11 (m, 12H); 
13

C NMR (150 MHz, CDCl3) ŭ 166.2 (C), 

159.1 (d, JC-F = 251.1 Hz, C), 155.1 (C), 152.1 (C), 133.0 (d, JC-F = 7.7 Hz, CH), 129.9 (CH), 

124.4 (d, JC-F = 3.3 Hz, CH), 124.2 (d, JC-F = 15.6 Hz, C), 115.6 (d, JC-F = 21.0 Hz, CH), 72.9 

(CH), 70.9 (CH), 22.0 (CH3), 21.5 (CH3); IR (solid) 3306, 2984, 2943, 2857, 1739, 1714, 

1614, 1581, 1563 cm
-1

.  

 

 



  



Diisopropyl 1-(4-bromobenzoyl)hydrazine-1,2-dicarboxylate
3
 1l 

 

Compound prepared according to method A. Purification by column chromatography 

(10%-50% EtOAc/Petrol) afforded diisopropyl 1-(4-bromobenzoyl)hydrazine-1,2-

dicarboxylate as a white solid (1.20 g, 3.10 mmol, 62%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.63-

7.48 (m, 4H), 6.88-6.53 (m, NH, 1H), 5.01 (septet, J = 6.2 Hz, 1H), 4.92 (septet, J = 6.0 Hz, 

1H), 1.33-1.24 (m, 6H), 1.18-1.11 (m, 6H); 
13

C NMR (150 MHz, CDCl3) ŭ 170.5 (C), 155.3 

(C), 152.8 (C), 134.1 (C), 131.6 (CH), 129.9 (CH), 126.9 (C), 72.9 (CH), 71.0 (CH), 22.0 

(CH3), 21.5 (CH3); IR (solid) 3294, 2979, 2934, 1737, 1711, 1588 cm
-1

.  

 

 



 

  



Diisopropyl 1-(1-methyl-1H-pyrrole-2-carbonyl)hydrazine-1,2-dicarboxylate
6
 1m 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diisopropyl 1-(1-methyl-1H-pyrrole-2-carbonyl)hydrazine-1,2-

dicarboxylate as a pale-yellow solid (716 mg, 2.30 mmol, 46%). 
1
H NMR (600 MHz, CDCl3) 

ŭ 7.18-7.10 (m, 1H), 6.88-6.70 (m, 2H), 6.25-6.05 (m, 1H), 4.99-4.91 (m, 2H), 3.84 (s, 3H), 

1.25-1.16 (m, 12H); 
13

C NMR (150 MHz, CDCl3) ŭ 180.4 (C), 155.6 (C), 153.9 (C), 153.5 

(C), 130.8 (CH), 125.4 (C), 120.1 (CH), 108.4 (CH), 72.0 (CH), 70.4 (CH), 36.5 (CH3), 22.0 

(CH3), 21.7 (CH3); IR (solid) 3305, 2984, 2939, 1729, 1685, 1528 cm
-1

. 

 

 



 

  



Diethyl 1-(4-fluorobenzoyl)hydrazine-1,2-dicarboxylate
7
 1b 

 

Compound prepared according to method A. Purification by column chromatography (10%-

50% EtOAc/Petrol) afforded diethyl 1-(4-fluorobenzoyl)hydrazine-1,2-dicarboxylate as a 

white solid (1.07 g, 3.60 mmol, 72%). 
1
H NMR (600 MHz, CDCl3) ŭ 7.72 (m, 2H), 7.29-7.20 

(m, NH, 1H), 7.08 (t, J = 8.6 Hz, 2H), 4.22 (q, J = 7.1 Hz, 2H), 4.16 (q, J = 7.0 Hz, 6H), 1.28 

(m, 3H), 1.11 (m, 3H); 
13

C NMR (150 MHz, CDCl3) ŭ 170.2 (C), 165.2 (d, JC-F = 253.5 Hz, 

C), 155.8 (C), 153.5 (C), 131.1 (d, JC-F = 8.9 Hz, CH), 130.9 (C), 115.5 (d, JC-F = 22.2 Hz, 

CH), 64.2 (CH2), 62.8 (CH2), 14.4 (CH3), 13.9 (CH3); IR (solid) 3302, 2985, 2940, 1737, 

1706, 1603, 1507 cm
-1

.  

 

 


