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1. General Methods  

Melting points were tested using a digital melting point instrument and are 

uncorrected. IR spectra data were measured on an infrared spectrometer using 

potassium bromide pellets. 
1
H and 

13
C{

1
H} NMR spectra were carried out on a 400 

MHz NMR spectrometer with DMSO-d6 or CDCl3 as solutions. Gas 

chromatography-mass spectrometry (GC-MS) was collected using electron ionization. 

High-resolution mass spectrometry (HRMS) data were obtained on a high-resolution 

mass spectrometer (LCMS-ITTOF). The crystal data were recorded on a 

diffractometer Rigaku Oxford diffraction supernova dual source, Cu at Zero equipped 

with an AtlasS2 CCD using Cu Kα radiation (1.54178 Å) using a scan mode. The 

reaction was performed on the photoreaction instrument (WP-TEC-1020L, 

WATTCAS, China) with a heating mantle and a condenser system. The distance from 

the light source to the irradiation vessel is 5 mm. The thin layer chromatography 

(TLC) and column chromatography were prepared on commercially available 

100-400 mesh silica gel. N,N-Disubstituted hydrazines was prepared according to our 

previous reports.
1
 The other starting materials, reagents and solvents were purchased 

commercially. Unless otherwise noted, all purchased products were used without 

further purification. 

 

2. General Procedure for the Synthesis of N,N-Disubstituted Hydrazide 

Bromides.  

N,N-Disubstituted hydrazines (0.3 mmol), aldehydes (0.1 mmol), 

Ir[dF(CF3)ppy]2(dtbpy)PF6 (1 mol%), TBAB (35 mol%), CCl3Br (1.5 equiv.), and 

CH3CN (1 mL, 0.1 M) were successively added into a quartz reaction tube with a stir 

bar. The reaction was performed under the irradiation of 10 W blue LEDs (410 nm) at 

room temperature for 12 h. After evaporating the solvent under reduced pressure, the 

crude residue was purified by chromatography on a silica gel for separation using 

petroleum ether/ethyl acetate (5:1, v/v) as eluent to provide the desired product. 
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3. General Procedure for the Synthesis of N,N-Disubstituted Hydrazides. 

N,N-Disubstituted hydrazines (0.3 mmol), aldehydes (0.1 mmol), 

Ir[dF(CF3)ppy]2(dtbpy)PF6 (1 mol%), CCl3Br (1.5 equiv.), and DMF (1 mL, 0.1 M) 

were successively added into a quartz reaction tube with a stir bar. The reaction was 

performed under the irradiation of 10 W blue LEDs (410 nm) at room temperature for 

6 h. After evaporating the solvent under reduced pressure, the crude residue was 

purified by chromatography on a silica gel for separation using petroleum ether/ethyl 

acetate (5:1, v/v) as eluent to provide the desired product.  

 

4. Optimization of the Reaction Conditions 

In order to verify our idea and investigate the optimal conditions of this 

photocatalytic synthesis of N,N-disubstituted hydrazides from the model substrates, 

1-methyl-1-phenylhydrazine 1 (0.3 mmol, 3.0 equiv.), benzaldehyde 2 (0.1 mmol, 1.0 

equiv.), we initiated our study using 1 mol% tris(2,2'-bipyridine)ruthenium dichloride 

(PC 1) as photocatalyst in CH3CN (1 mL, 0.1 M) with the addition of CCl3Br (0.15 

mol, 1.5 equiv.) and tetrabutyl ammonium bromide (TBAB) (35 mol%) under a 10 W 

blue LED irradiation (410 nm) at room temperature for 12 h (Table S1, entry 1). To 

our delight, the desired N,N-disubstituted hydrazide bromide 3 was obtained in 68% 

yield with high regioselectivity. The structure of product 3 was characterized by 

X-ray crystal diffraction measurement (CCDC 2111900) (see Figure S1, Supporting 

Information). Inspired by the original result, we further evaluated other photocatalysts, 

such as fac-Ir(ppy)3 (PC 2), Ir[dF(CF3)ppy]2(dtbpy)PF6 (PC 3), rose Bengal (PC 4) 

and Eosin Y (PC 5), suggested that PC 3 was the best, affording product 3 in 85% 

yield (Table S1, entries 2-5). When varying the reaction solvent from CH3CN to ethyl 

acetate (EA), dichloroethane (DCE), toluene and dimethyl sulfoxide (DMSO), 

product 3 was obtained in 43-85% yields, and a trace of product 4 was detected by 

GC-MS (Table S1, entries 6-9). Furthermore, screening of other common organic 

solvents such as tetrahydrofuran (THF), dichloromethane (DCM), N,N-dimethyl 

formamide (DMF), and dimethyl acetamide (DMA) (Table S1, entries 10-13), 
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demonstrated that the transformation in DMF provided 4 in the best yield (Table S1, 

entry 12). The replacement of TBAB with tetrabutylammonium chloride (TBAC) or 

tetrabutylammonium iodide (TBAI), led to a detrimental effect on the formation of 

product 3 or 4 (Table S1, entries 14-15). The result of entry 14 also showed that the 

Br atom of product 3 derives from CCl3Br, rather than the Br
-
 in TBAB. Control 

experiments revealed that photocatalysts, CCl3Br, and light sources are essential to 

generate the desired product 3 or 4 (Table S1, entries 16-19). After evaluating a series 

of variables, including photocatalysts, solvents, light sources, and the amount of 

CCl3Br and TBAB (see Tables S2-S5, Supporting Information), we selected the 

optimal conditions in entry 3 as the standard reaction conditions for the synthesis of 

N,N-disubstituted hydrazide bromides. When the reaction was carried out in the case 

of DMF for 6 h without the addition of TBAB, no product 3 was detected, and 

product 4 was obtained in 55% (Table S1, entry 20).  

Table S1 Screening of Reaction Conditions
a
 

 

 

Entry Photocatalyst  “Br” source  Additive Solvent Yield (3)
 

(%) 

Yield (4)
 

(%) 

1 PC 1 CCl3Br TBAB CH3CN  68  None 

2 PC 2 CCl3Br TBAB CH3CN  70  None 

3 PC 3 CCl3Br TBAB CH3CN  85  None 

4 PC 4 CCl3Br TBAB CH3CN 43 None 
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5 PC 5 CCl3Br TBAB CH3CN 31 None 

6 PC 3 CCl3Br TBAB EA 85 Trace 

7 PC 3 CCl3Br TBAB DCE 76 Trace 

8 PC 3 CCl3Br TBAB toluene 43 Trace 

9 PC 3 CCl3Br TBAB DMSO 53 Trace 

10 PC 3 CCl3Br TBAB THF 56 40 

11 PC 3 CCl3Br TBAB DCM 14 43 

12 PC 3 CCl3Br TBAB DMF 7 48 

13 PC 3 CCl3Br TBAB DMA 17 30 

14 PC 3 CCl3Br TBAC CH3CN 34 37 

15 PC 3 CCl3Br TBAI CH3CN Trace 40 

16 / CCl3Br TBAB CH3CN Trace None 

17 PC 3 / TBAB CH3CN None None 

 18
b
 PC 3 CCl3Br TBAB CH3CN None None 

 19
c
 PC 3 CCl3Br TBAB CH3CN None None 

20
d
 PC 3 CCl3Br / DMF None 55 

a
Reaction conditions: 1-methyl-1-phenylhydrazine 1 (0.3 mmol), benzaldehyde 2 (0.1 

mmol), photocatalyst (1 mol%), CCl3Br (1.5 equiv.), additive (35 mol%) and solvent 

(1.0 mL), under irradiation with a 10 W blue LED (410 nm) at room temperature for 

12 h in the open air. Isolated yields based on 2. 
b
Reaction was conducted in the dark at 

room temperature. 
c
Reaction was conducted in the dark at 80 

°
C. 

d
Reaction was 

conducted for 6 h. 

 

Table S2 Optimization of Photocatalysts
a
 

 

Entry Photocatalyst  “Br” source  Additive Solvent Yield (3)
 

(%) 

Yield (4)
 

(%) 

1 PC 1 CCl3Br TBAB CH3CN  68  None 

2 PC 2 CCl3Br TBAB CH3CN  70  None 

3 PC 3 CCl3Br TBAB CH3CN  85  None 

4 PC 4 CCl3Br TBAB CH3CN 43 None 

5 PC 5 CCl3Br TBAB CH3CN 31 None 

6 / CCl3Br TBAB CH3CN Trace None 
a
Reaction conditions: 1-methyl-1-phenylhydrazine 1 (0.3 mmol), benzaldehyde 2 (0.1 

mmol), photocatalyst (1 mol%), CCl3Br (1.5 equiv.), TBAB (35 mol%) and CH3CN 

(1.0 mL), under irradiation with a 10 W blue LED (410 nm) at room temperature for 

12 h in the open air. Isolated yields based on 2. 
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Table S3 Optimization of Solvents
a
 

 

 

Entry Photocatalyst  “Br” source  Additive Solvent Yield (3)
 

(%) 

Yield (4)
 

(%) 

1 PC 3 CCl3Br TBAB CH3CN  85  None 

2 PC 3 CCl3Br TBAB EA 85 Trace 

3 PC 3 CCl3Br TBAB DCE 76 Trace 

4 PC 3 CCl3Br TBAB toluene 43 Trace 

5 PC 3 CCl3Br TBAB DMSO 53 Trace 

6 PC 3 CCl3Br TBAB THF 56 40 

7 PC 3 CCl3Br TBAB DCM 14 43 

8 PC 3 CCl3Br TBAB DMF 7 48 

9 PC 3 CCl3Br TBAB DMA 17 30 
a
Reaction conditions: 1-methyl-1-phenylhydrazine 1 (0.3 mmol), benzaldehyde 2 (0.1 

mmol), PC 3 (1 mol%), CCl3Br (1.5 equiv.), TBAB (35 mol%) and solvent (1.0 mL), 

under irradiation with a 10 W blue LED (410 nm) at room temperature for 12 h in the 

open air. Isolated yields based on 2. 

 

Table S4 Optimization of Light Sources
a
 

 

Entry Photocatalyst  Light Sources (nm)  Yield (3)
 
(%) Yield (4)

 
(%) 

1 PC 3 365 85 None 

2 PC 3 410 85 None 

3 PC 3 440 76 None 

4 PC 3 520 None None 

5 PC 3 565 None None 

6 PC 3 6000-6500k 72 None 
a
Reaction conditions: 1-methyl-1-phenylhydrazine 1 (0.3 mmol), benzaldehyde 2 (0.1 

mmol), PC 3 (1 mol%), CCl3Br (1.5 equiv.), TBAB (35 mol%) and CH3CN (1.0 mL), 

irradiation with different light sources at room temperature for 12 h in the open air. 

Isolated yields based on 2. 
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Table S5 Optimization of the Amount of CCl3Br and TBAB 

 

Entry Photocatalyst  “Br” source 

(equiv.)  

Additive Yield (3)
 

(%) 

Yield (4)
 
(%) 

1 PC 3 CCl3Br (1.5) TBAB (15%)  52 None 

2 PC 3 CCl3Br (1.5) TBAB (150%) 85 None 

3 PC 3 CCl3Br (0.8) TBAB (35%) 48 None 

4 PC 3 CCl3Br (2.5) TBAB (35%) 62 None 

5 PC 3 CCl3Br (3.5) TBAB (35%) 49 None 
a
Reaction conditions: 1-methyl-1-phenylhydrazine 1 (0.3 mmol), benzaldehyde 2 (0.1 

mmol), PC 3 (1 mol%), CCl3Br, TBAB and CH3CN (1.0 mL), under irradiation with a 

10 W blue LED (410 nm) at room temperature for 12 h in the open air. Isolated yields 

based on 2. 

 

5. The Crystal Structure of 3 

The crystal growth procedure: Compound 3 (20 mg) was dissolved into 1 mL of ethyl 

acetate, and then petroleum ether (2 mL) was added into the mixture. The mixture was 

evaporated slowly at room temperature to obtain crystal 3. 

    

Figure S1 The Crystal Structure of 4a 

The CCDC number of 3 is 2111900, the detail information please see 3.cif document.  

CIF files of 3 
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6. The Substrate Scope for Phenylhydrazine and Aniline 

 

Scheme S1 The Substrate Scope for Phenylhydrazine and Aniline 

When compound 1 was replaced with compound phenylhydrazine, no desired 

compound was detected. Moreover, the reaction of compound aniline with 2 failed to 

yield the desired product (Scheme S1, b). The above two experiments demonstrate 

that N-substituted hydrazine is an essential substrate for the transformation. 

 

7. HRMS of 79 

 

 

Figure S2 HRMS of 79 

HRMS (ESI) m/z [M + H]
+
 Calcd for C16H24NO2 262.1802, found 262.1805. 
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8. GCMS of N-phenylbenzamide 

 

Figure S3 GCMS of N-Phenylbenzamide 

 

N-phenylbenzamide: RT = 12.23 min, GC-MS: 197, 120, 105, 92, 77. 
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9. GCMS of 82  

 

 

 

 

Figure S4 GCMS of the intermediate 82 

82: MS (EI, 70 eV) m/z 201, 185, 157, 105  

 

10. Light On/off Experiments 

 

Figure S5 Light On/off Experiments 
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The procedures for Light On/off experiments: To a mixture of 

1-methyl-1-phenylhydrazine (0.3 mmol), benzaldehyde (0.1 mmol), 

Ir[dF(CF3)ppy]2(dtbpy)PF6 PC 3 (1 mol%), TBAB (35 mol%), CCl3Br (1.5 equiv.), 

and CH3CN (1 mL, 0.1 M) were successively added into a quartz reaction tube with a 

stir bar. The reaction mixture was separately stirred and irradiated by 10 W blue 

LEDs (410 nm) at room temperature for 3 h, 6 h, and 9 h. The desired product 3 was 

isolated in 47%, 60%, and 74%, respectively. Additionally, the reaction mixture was 

stirred and irradiated by 10 W blue LEDs (410 nm) at room temperature for 3 h, then 

the reaction mixture was continuously stirred in the dark for 1 h, the corresponding 

product was also obtained in 47% yield. Additionally, when the reaction mixture was 

stirred and irradiated by 10 W blue LEDs (410 nm) at room temperature for 6 h, then 

the reaction mixture was continuously stirred in the dark for 1 h, the corresponding 

product was obtained in 60% yield. Additionally, when the reaction mixture was 

stirred and irradiated by 10 W blue LEDs (410 nm) at room temperature for 9 h, then 

the reaction mixture was continuously stirred in the dark for 1 h, the corresponding 

product 3 was still obtained in 74% yield.  

 

11. Fluorescence Quenching Experiments 

Quenched by 1-methyl-1-phenylhydrazine 1: For each quenching experiment, the 

emission intensity of photocatalyst PC 3 (1 × 10
-5

 M in CH3CN, λex = 298 nm, λem = 

476 nm) with different concentration of quencher 1 (0, 1.0, 2.0, 3.0, 4.0, 5.0 mM) was 

collected. As shown in Figure S6, 1-methyl-1-phenylhydrazine 1 was capable of 

quenching the excited state of photocatalyst PC 3.  
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Figure S6 The Fluorescence Emission Spectra of a Solution of PC 3 in CH3CN 

Containing Different Concentration of Compound 1 and Stern-Volmer Graph 

 

Quenched by compound 4: For each quenching experiment, the emission intensity 

of photocatalyst PC 3 (1 × 10
-5

 M in CH3CN, λex = 298 nm, λem = 476 nm) with 

different concentration of quencher 4 (0, 1.0, 2.0, 3.0, 4.0, 5.0 mM) was collected. As 

shown in Figure S7, 1-methyl-1-phenylhydrazine 4 was capable of quenching the 

excited state of photocatalyst PC 3.  

 

Figure S7 The Fluorescence Emission Spectra of a Solution of PC 3 in CH3CN 

Containing Different Concentration of Compound 4 and Stern-Volmer Graph 

Quenched by intermediate 82: For each quenching experiment, the emission intensity 

of photocatalyst PC 3 (1 × 10
-5

 M in CH3CN, λex = 298 nm, λem = 476 nm) with 

different concentration of quencher (0, 1.0, 2.0, 3.0, 4.0, 5.0 mM) was collected. As 

shown in Figure S8, 1-methyl-1-phenylhydrazine 82 was capable of quenching the 

excited state of photocatalyst PC 3.  
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Figure S8 The Fluorescence Emission Spectra of a Solution of PC 3 in CH3CN 

Containing Different Concentration of Compound 82 and Stern-Volmer Graph 

 

12. Cyclic Voltammetry (CV) Experiments 

 

Figure S9 Cyclic Voltammogram of Compound 1 in CH3CN at 100 mV/s (v.s. SCE)   
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13. Characterization Data 

 

N'-(4-Bromophenyl)-N'-methylbenzohydrazide (3). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Brown solid: 85% yield (25.8 mg, 0.09 mmol); mp 176.5-177.8 °C; 

IR (KBr, cm
-1

) 3236, 3073, 2922, 2815, 1650, 1516, 1489, 1311, 1222, 1137, 1092, 

902, 819, 734, 689, 506; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.74 (s, 1H), 

7.90-7.92 (d, J = 8.0 Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 2H), 7.35 

(d, J = 8.0 Hz, 2H), 6.77 (d, J = 8.0 Hz, 2H), 3.20 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.4, 149.2, 132.6, 131.9, 131.4, 128.5, 127.4, 114.3, 109.4, 40.2; 

MS (EI, 70 eV) m/z 304, 199, 185, 155, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C14H14BrN2O 305.0284, found 305.0282. 

 

N'-Methyl-N'-phenylbenzohydrazide (4).
2
 Eluent: petroleum ether/ethyl acetate (v/v 

= 5/1); Yellowish solid: 55% yield (12.4 mg, 0.06 mmol); mp 151.1-152.9 °C; IR 

(KBr, cm
-1

) 3279, 3050, 2873, 1656, 1526, 1486, 1289, 1119, 1027, 994, 895, 750, 

691, 539; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.65 (s, 1H), 7.91 (d, J = 8.0 Hz, 

2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 2H), 6.82 (d, 

J = 8.0 Hz, 2H), 6.76 (t, J = 8.0 Hz, 1H), 3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.5, 149.9, 132.9, 131.8, 128.9, 128.5, 127.3, 118.2, 112.3, 40.2; 

MS (EI, 70 eV) m/z 226, 121, 105, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C14H15N2O 227.1179, found 227.1189. 

 

N'-(4-Bromophenyl)-N',4-dimethylbenzohydrazide (5). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 79% yield (25.1 mg, 0.08mmol); mp > 
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190 °C; IR (KBr, cm
-1

) 3253, 2920,2852, 1654, 1591, 1501, 1319, 1283, 1114, 896, 

817, 755, 620, 542; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.65 (s, 1H), 7.80 (d, J = 

8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.75 (d, J = 8.0 Hz, 

2H), 3.18 (s, 3H), 2.37 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.3, 

149.3, 141.9, 131.4, 129.8, 129.0, 127.4, 114.3, 109.3, 40.2, 21.0; MS (EI, 70 eV) m/z 

318, 199, 185, 155, 119; HRMS (ESI) m/z [M + H]
+
 Calcd for C15H16BrN2O 319.0441, 

found 319.0457. 

 

N'-(4-Bromophenyl)-4-methoxy-N'-methylbenzohydrazide (6). Eluent: petroleum 

ether/ethyl acetate (v/v = 3/1); Yellowish solid: 71% yield (23.7 mg, 0.07 mmol); mp > 

190 °C; IR (KBr, cm
-1

) 3230, 2962, 2835, 1735, 1647, 1521, 1493, 1299, 1258, 1182, 

1026, 903, 843, 780, 627, 509; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.60 (s, 1H), 

7.88 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 6.75 (d, J 

= 8.0 Hz, 2H), 3.82 (s, 3H), 3.18 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) 

δ 164.9, 162.1, 149.4, 131.4, 129.3, 124.8, 114.3, 113.7, 109.2, 55.4, 40.2; MS (EI, 70 

eV) m/z 334, 199, 185, 155, 135, 107; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C15H16BrN2O2 335.0390, found 335.0406. 

 

N'-(4-Bromophenyl)-4-hydroxy-N'-methylbenzohydrazide (7). Eluent: petroleum 

ether/ethyl acetate (v/v = 1/1); Yellow solid: 65% yield (20.8 mg, 0.07 mmol); mp 

180.1-181.7 °C; IR (KBr, cm
-1

) 3241, 3131, 2923, 2870, 1666, 1637, 1505, 1424, 

1351, 1281, 1173, 1003, 975, 898, 769, 623, 512; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.49 (s, 1H), 10.12 (s, 1H), 7.77 (d, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 

6.84 (d, J = 8.0 Hz, 2H), 6.73 (d, J = 8.0 Hz, 2H), 3.17 (s, 3H); 
13

C{
1
H} NMR (100 

MHz, DMSO-d6, ppm) δ 165.1, 160.7, 149.4, 131.4, 129.4, 123.2, 115.0, 114.2, 109.1, 

40.2; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14BrN2O2 321.0233, found 321.0224. 
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N'-(4-Bromophenyl)-4-fluoro-N'-methylbenzohydrazide (8). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Gray solid: 80% yield (25.8 mg, 0.08 mmol); mp 

169.1-171.3 °C; IR (KBr, cm
-1

) 3262, 3071, 2922, 2812, 1660, 1527, 1462, 1499, 

1301, 1232, 1116, 895, 816, 768, 614, 501; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.76 (s, 1H), 7.98 (dd, J = 8.0, 4.0 Hz, 2H), 7.33-7.37 (m, 4H), 6.77 (d, J = 8.0 Hz, 

2H), 3.19 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.3 (d, J = 248.0 

Hz), 164.5, 149.2, 131.4, 130.1 (d, J = 9.0 Hz), 129.1 (d, J = 3.0 Hz), 115.5 (d, J = 

21.0 Hz), 114.4, 109.5, 40.2; MS (EI, 70 eV) m/z 322, 199, 183, 155, 123, 105; 

HRMS (ESI) m/z [M + H]
+
 Calcd for C14H13BrFN2O 323.0190, found 323.0204. 

 

N'-(4-Bromophenyl)-N'-methyl-4-(trifluoromethyl)benzohydrazide (9). Eluent: 

petroleum ether/ethyl acetate (v/v = 5/1); Yellowish solid: 85% yield (31.6 mg, 0.09 

mmol); mp > 190 °C; IR (KBr, cm
-1

) 3252, 3060, 2922, 1663, 1536, 1457, 1324, 1289, 

1134, 1067, 977, 821, 774, 645, 511; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.95 (s, 

1H), 8.10 (d, J = 8.0 Hz, 2H), 7.90 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 12.0 Hz, 2H), 6.80 

(d, J = 8.0 Hz, 2H), 3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.4, 

149.0, 136.5, 131.4, 130.1, 128.4, 125.5 (q, J = 4.0 Hz), 123.8 (q, J = 271.0 Hz), 

114.5, 109.7, 40.1; MS (EI, 70 eV) m/z 372, 199, 185, 172, 145, 120; HRMS (ESI) 

m/z [M + H]
+
 Calcd for C15H13BrF3N2O 373.0158, found 373.0152. 

 

N'-(4-Bromophenyl)-4-chloro-N'-methylbenzohydrazide (10). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 63% yield (21.3 mg, 0.06 mmol); mp > 

190 °C; IR (KBr, cm
-1

) 3253, 3044, 2921, 1658, 1529, 1488, 1454, 1292, 1113, 1094, 
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998, 894, 760, 607, 528; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.82 (s, 1H), 7.93 

(d, J = 12.0 Hz, 2H), 7.59 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 6.77 (d, J = 

8.0 Hz, 2H), 3.19 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.5, 149.1, 

136.7, 131.4, 131.4, 129.3, 128.6, 114.4, 109.5, 40.1; MS (EI, 70 eV) m/z 340, 199, 

183, 155, 139; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H13BrClN2O 338.9894, found  

338.9887. 

 

4-Bromo-N'-(4-bromophenyl)-N'-methylbenzohydrazide (11). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); White solid: 65% yield (25.0 mg, 0.07 mmol); mp > 

190 °C; IR (KBr, cm
-1

) 3250, 3038, 2921, 1658, 1525, 1454, 1294, 1112, 1009, 976, 

846, 756, 605, 539; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.81 (s, 1H), 7.84 (d, J = 

8.0 Hz, 2H), 7.73 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 12.0 Hz, 2H), 6.77 (d, J = 8.0 Hz, 

2H), 3.18 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.6, 149.1, 131.8, 

131.6, 131.4, 129.5, 125.7, 114.4, 109.5, 40.1; MS (EI, 70 eV) m/z 384, 199, 183, 155, 

104; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H13Br2N2O 382.9389, found 382.9381. 

 

Methyl 4-(2-(4-Bromophenyl)-2-methylhydrazine-1-carbonyl)benzoate (12). Eluent: 

petroleum ether/ethyl acetate (v/v = 3/1); Yellow solid: 67% yield (24.4 mg, 0.07 

mmol); mp 173.2-174.5 °C; IR (KBr, cm
-1

) 3256, 2996, 2945,2881, 1722, 1659,1525, 

1434, 1282, 11110, 1017, 969, 895, 739, 606, 548; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.91 (s, 1H), 8.05 (q, J = 8.0 Hz, 4H), 7.36 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 

8.0 Hz, 2H), 3.89 (s, 3H), 3.20 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 

165.6, 164.7, 149.0, 136.8, 132.3, 131.4, 129.3, 127.8, 114.4, 109.6, 52.4, 40.1; MS 

(EI, 70 eV) m/z 362, 333, 281, 199, 185, 163, 135; HRMS (ESI) m/z [M + H]
+
 Calcd 

for C16H16BrN2O3 363.0339, found 363.0334. 
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N'-(4-Bromophenyl)-4-cyano-N'-methylbenzohydrazide (13). Eluent: petroleum 

ether/ethyl acetate (v/v = 1/1); Yellow solid: 61% yield (20.1 mg, 0.06 mmol); mp 

147.2-148.8 °C; IR (KBr, cm
-1

) 3235, 3048, 2922, 2232, 1658, 1591, 1492, 1303, 

1289, 1115, 1005, 898, 817, 766, 613, 565; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.96 (s, 1H), 8.03 (q, J = 8.0 Hz, 4H), 7.35 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 8.0 Hz, 

2H), 3.19 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.2, 149.0, 136.7, 

132.6, 131.5, 128.3, 118.2, 114.5, 114.2, 109.7, 40.1; MS (EI, 70 eV) m/z 329, 199, 

185, 157, 130; HRMS (ESI) m/z [M + H]
+
 Calcd for C15H13BrN3O

 
330.0237, found 

330.0245. 

 

N'-(4-Bromophenyl)-N',3-dimethylbenzohydrazide (14). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 72% yield (22.9 mg, 0.07 mmol); mp 

124.6-125.8 °C; IR (KBr, cm
-1

) 3264, 2921,2852, 1659, 1588, 1489, 1308, 1234, 1130, 

1077, 933, 822, 756, 689, 509; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.67 (s, 1H), 

7.73 (s, 1H), 7.71-7.68 (m, 1H), 7.40-7.39 (m, 2H), 7.35 (d, J = 8.0 Hz, 2H), 6.76 (d, 

J = 8.0 Hz, 2H), 3.18 (s, 3H), 2.37 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) 

δ 165.6, 149.2, 137.8, 132.7, 132.4, 131.4, 128.4, 127.9, 124.5, 114.3, 109.3, 40.2, 

20.9; MS (EI, 70 eV) m/z 318, 201, 183, 155, 119; HRMS (ESI) m/z [M + H]
+
 Calcd 

for C15H16BrN2O 319.0441, found 319.0455. 

 

N'-(4-Bromophenyl)-3-methoxy-N'-methylbenzohydrazide (15). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 73% yield (24.4 mg, 0.07 mmol); mp 
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93.6-94.7 °C; IR (KBr, cm
-1

) 3243, 3003, 2961,2835, 1658, 1589, 1490, 1296, 1114, 

1079, 998, 816, 757, 688, 541; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.73 (s, 1H), 

7.49 (d, J = 8.0 Hz, 1H), 7.46-7.40 (m, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.16 (dd, J = 8.0 

Hz, 4.0 Hz, 1H), 6.77 (d, J = 8.0 Hz, 2H), 3.82 (s, 3H), 3.19 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 165.2, 159.3, 149.2, 134.0, 131.4, 129.7, 119.6, 117.8, 

114.3, 112.5, 109.4, 55.3, 40.2; MS (EI, 70 eV) m/z 334, 199, 185, 152, 135, 107; 

HRMS (ESI) m/z [M + H]
+
 Calcd for C15H16BrN2O2 335.0390, found 335.0406. 

 

N'-(4-Bromophenyl)-3-hydroxy-N'-methylbenzohydrazide (16). Eluent: petroleum 

ether/ethyl acetate (v/v = 1/1); Brown solid: 73% yield (23.4 mg, 0.07 mmol); mp 

114.1-115.6 °C; IR (KBr, cm
-1

) 3342, 3248, 3066, 2921, 1633, 1589, 1492, 1296, 

1219, 1115, 1047, 997, 840, 747, 687, 528; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.62 (s, 1H), 9.76 (s, 1H), 7.35 (d, J = 12.0 Hz, 2H), 7.32-7.27 (m, 3H), 6.97 (dd, J = 

8.0 Hz, 4.0 Hz, 1H), 6.75 (d, J = 8.0 Hz, 2H), 3.17 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.6, 157.5, 149.3, 134.1, 131.4, 129.6, 118.8, 117.8, 114.3, 114.3, 

109.4, 40.2; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14BrN2O2 321.0233, found 

321.0228. 

 

N'-(4-Bromophenyl)-3-fluoro-N'-methylbenzohydrazide (17). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 84% yield (27.0 mg, 0.08 mmol); mp 

111.5-112.7 °C; IR (KBr, cm
-1

) 3255, 3069, 2926, 1657, 1588, 1489, 1295, 1270, 

1116, 1079, 998, 880, 755, 612, 522; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.84 (s, 

1H), 7.77 (d, J = 8.0 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.60-7.55 (m, 1H), 7.45 (t, J = 

8.0 Hz, 1H), 7.35 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 12.0 Hz, 2H), 3.20 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 164.2 (d, J = 3.0 Hz), 162.0 (d, J = 244.0 Hz), 

149.1, 135.0 (d, J = 7.0 Hz), 131.4, 130.8 (d, J = 8.0 Hz), 123.6 (d, J = 3.0 Hz), 118.8  
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(d, J = 21.0 Hz), 114.4, 114.2 (d, J = 23.0 Hz), 109.6, 40.1; MS (EI, 70 eV) m/z 322, 

199, 183, 155, 123, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H13BrFN2O 

323.0190, found 323.0205. 

 

N'-(4-Bromophenyl)-3-chloro-N'-methylbenzohydrazide (18). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 80% yield (27.0 mg, 0.08 mmol); mp 

123.5-124.8 °C; IR (KBr, cm
-1

) 3278, 3176, 2965, 1650, 1534, 1489, 1310, 1286, 

1109, 1079, 916, 813, 731, 685, 506; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.85 (s, 

1H), 7.95 (s, 1H), 7.86 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.56 (t, J = 8.0 

Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 8.0 Hz, 2H), 3.19 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 164.2, 149.1, 134.7, 133.4, 131.7, 131.4, 130.6, 

127.2, 126.2, 114.5, 109.6, 40.1; MS (EI, 70 eV) m/z 340, 199, 185, 155, 139; HRMS 

(ESI) m/z [M + H]
+
 Calcd for C14H13BrClN2O 338.9894, found 338.9911. 

 

N'-(4-Bromophenyl)-N',2-dimethylbenzohydrazide (19). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 72% yield (22.9 mg, 0.07mmol); mp 

146.7-147.8 °C; IR (KBr, cm
-1

) 3250, 2956, 2892, 1726, 1658, 1507, 1487, 1301, 

1280, 1113, 1086, 902, 817, 748, 666, 565; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.42 (s, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.41-7.37 (m, 3H), 7.30 (d, J = 8.0 Hz, 2H), 

6.82 (d, J = 8.0 Hz, 2H), 3.20 (s, 3H), 2.38 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 168.1, 149.2, 135.8, 134.6, 131.5, 130.6, 130.0, 127.3, 125.7, 114.4, 

109.5, 40.2, 19.3; MS (EI, 70 eV) m/z 320, 199, 185, 155, 136, 119; HRMS (ESI) m/z 

[M + H]
+
 Calcd for C15H16BrN2O 319.0441, found 319.0454. 
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N'-(4-Bromophenyl)-2-hydroxy-N'-methylbenzohydrazide (20). Eluent: petroleum 

ether/ethyl acetate (v/v = 1/1); Reddish brown solid: 77% yield (24.6 mg, 0.08 mmol); 

mp 115.3.-116.8 °C; IR (KBr, cm
-1

) 3268, 3147, 2920, 1644, 1535, 1490, 1310, 1240, 

1104, 1037, 902, 812, 793, 625, 532; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 11.76 (s, 

1H), 10.77 (s, 1H), 7.86 (d, J = 8.0 Hz, 1H), 7.44 (t, J = 8.0 Hz, 1H), 7.36 (d, J = 8.0 

Hz, 2H), 6.98-6.91 (m, 2H), 6.79 (d, J = 8.0 Hz, 2H), 3.20 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 167.9, 159.1, 148.9, 134.0, 131.5, 128.2, 119.0, 117.3, 

115.2, 114.4, 109.6, 40.1; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14BrN2O2 

321.0233, found 321.0247. 

 

2-Bromo-N'-(4-bromophenyl)-N'-methylbenzohydrazide (21). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Grey solid: 73% yield (28.0 mg, 0.07 mmol); mp 

98.1-99.0 °C; IR (KBr, cm
-1

) 3268, 3002, 2960, 1660, 1505, 1488, 1303, 1215, 1103, 

1024, 902, 819, 750, 696, 563; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.57 (s, 1H), 

7.71 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.50 (t, J = 8.0 Hz, 1H), 7.44 (d, J = 

8.0 Hz, 1H), 7.38 (d, J = 12.0 Hz, 2H), 6.88 (d, J = 8.0 Hz, 2H), 3.21 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 166.3, 148.9, 136.9, 132.8, 131.5, 131.4, 129.1, 

127.7, 119.2, 114.6, 109.7, 40.0; MS (EI, 70 eV) m/z 384, 199, 185, 155, 105; HRMS 

(ESI) m/z [M + H]
+
 Calcd for C14H13Br2N2O 382.9389, found 382.9385. 

 

N'-(4-Bromophenyl)-4-fluoro-N',3-dimethylbenzohydrazide (22). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 76% yield (25.5 mg, 0.08 mmol); mp 

136.2-137.1 °C; IR (KBr, cm
-1

) 3256, 3064, 2921, 2882, 1881, 1657, 1590, 1492, 

1317, 1260, 1122, 1076, 944, 820, 774, 652, 511; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.70 (s, 1H), 7.86 (d, J = 8.0 Hz, 1H), 7.80-7.76 (m, 1H), 7.34 (d, J = 8.0 Hz, 

2H), 7.27 (t, J = 8.0 Hz, 1H), 6.76 (d, J = 8.0 Hz, 2H), 3.18 (s, 3H), 2.29 (s, 3H); 
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13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.6, 162.8 (d, J = 247.0 Hz), 149.2, 

131.4, 131.2 (d, J = 6.0 Hz), 128.8 (d, J = 4.0 Hz), 127.4 (d, J = 9.0 Hz), 124.6 (d, J = 

18.0 Hz), 115.2 (d, J = 22.0 Hz), 114.4, 109.4, 40.2, 14.1 (d, J = 3.0 Hz); MS (EI, 70 

eV) m/z 336, 199, 183, 155, 137, 109; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C15H15BrFN2O 337.0346, found 337.0343. 

 

N'-(4-Bromophenyl)-2-chloro-4-fluoro-N'-methylbenzohydrazide (23). Eluent: 

petroleum ether/ethyl acetate (v/v = 5/1); Yellow solid: 71% yield (25.3 mg, 0.07 

mmol); mp 104.1-105.2 °C; IR (KBr, cm
-1

) 3305, 3218, 3026, 2993, 2809, 1867, 1665, 

1599, 1487, 1346, 1258, 1101, 1040, 920, 808, 717, 620, 536; 
1
H NMR (400 MHz, 

DMSO-d6, ppm) δ 10.60 (s, 1H), 7.69 (t, J = 8.0 Hz, 1H), 7.58 (dd, J = 8.0 Hz, 4.0 Hz, 

1H), 7.38 (d, J = 12.0 Hz, 2H), 7.34 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 6.86 (d, J = 8.0 Hz, 

2H), 3.19 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.7, 162.4 (d, J = 

248.0 Hz), 148.8, 131.7 (d, J = 11.0 Hz), 131.4, 131.0 (d, J = 9.0 Hz), 117.2 (d, J = 

25.0 Hz), 117.1, 114.6 (d, J = 12.0 Hz), 114.6, 109.8, 40.1; MS (EI, 70 eV) m/z 358, 

199, 185, 157, 129; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H12BrClFN2O 356.9800, 

found 356.9815. 

 

N'-(4-Bromophenyl)-4-hydroxy-3-methoxy-N'-methylbenzohydrazide (24). Eluent: 

petroleum ether/ethyl acetate (v/v = 1/1); Brown solid: 57% yield (20.0 mg, 0.06 

mmol); mp 56.1-57.3 °C; IR (KBr, cm
-1

) 3511, 3236, 2923, 2851, 1649, 1592, 1491, 

1379, 1288, 1118, 1027, 997, 846, 753, 648, 557; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.52 (s, 1H), 9.71 (s, 1H), 7.47 (d, J = 4.0 Hz, 1H), 7.41 (dd, J = 8.0 Hz, 4.0 

Hz, 1H), 7.34 (d, J = 8.0 Hz, 2H), 6.85 (d, J = 8.0 Hz, 1H), 6.74 (d, J = 8.0 Hz, 2H), 

3.82 (s, 3H), 3.17 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.0, 150.1, 

149.4, 147.3, 131.4, 123.4, 121.0, 115.0, 114.3, 111.3, 109.2, 55.7, 40.2; HRMS (ESI) 
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m/z [M + H]
+
 Calcd for C15H16BrN2O3 351.0339, found 351.0355. 

 

N'-(4-Bromophenyl)-N'-methylthiophene-3-carbohydrazide (25). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 58% yield (18.0 mg, 0.06 mmol); mp 

149.1-150.2 °C; IR (KBr, cm
-1

) 3233, 3100, 2919, 2879, 1657, 1536, 1486, 1415, 

1285, 1114, 1074, 951, 880, 749, 663, 573; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.59 (s, 1H), 8.25 (d, J = 4.0 Hz, 1H), 7.65 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.55 (d, J = 

4.0 Hz, 1H), 7.35 (d, J = 12.0 Hz, 2H), 6.76 (d, J = 12.0 Hz, 2H), 3.18 (s, 3H).; 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 161.2, 149.2, 135.4, 131.4, 129.7, 127.2, 

126.6, 114.3, 109.4, 40.2; MS (EI, 70 eV) m/z 312, 199, 185, 155, 111; HRMS (ESI) 

m/z [M + H]
+
 Calcd for C12H12BrN2OS 310.9848, found 310.9844. 

 

N'-(4-Bromophenyl)-N',1-dimethyl-1H-pyrazole-4-carbohydrazide (26). Eluent: 

petroleum ether/ethyl acetate (v/v = 1/1); Brown solid: 53% yield (16.3 mg, 0.05 

mmol); mp 159.3-160.4 °C; IR (KBr, cm
-1

) 3234, 3110, 3001, 2925, 2803, 1666, 1559, 

1487, 1393, 1260, 1106, 1007, 973, 819, 767, 660, 503; 
1
H NMR (400 MHz, 

DMSO-d6, ppm) δ 10.33 (s, 1H), 8.20 (s, 1H), 7.91 (s, 1H), 7.33 (d, J = 8.0 Hz, 2H), 

6.73 (d, J = 12.0 Hz, 2H), 3.87 (s, 3H), 3.16 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 161.1, 149.4, 138.5, 132.4, 131.4, 116.0, 114.3, 109.3, 40.4, 38.8; 

HRMS (ESI) m/z [M + H]
+
 Calcd for C12H14BrN4O 309.0346, found 309.0342. 

 

N'-(4-Bromophenyl)-N'-methyl-4-(1H-pyrazol-1-yl)benzohydrazide (27). Eluent: 

petroleum ether/ethyl acetate (v/v = 3/1); White solid: 68% yield (25.2 mg, 0.07 
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mmol); mp > 190 °C; IR (KBr, cm
-1

) 3247, 2921, 1657, 1503, 1434, 1390, 1291, 1111, 

1044, 933, 894, 748, 652, 607; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.80 (s, 1H), 

8.63 (d, J = 4.0 Hz, 1H), 8.01 (q, J = 8.0 Hz, 4H), 7.81 (d, J = 4.0 Hz, 1H), 7.36 (d, J 

= 8.0 Hz, 2H), 6.79 (d, J = 8.0 Hz, 2H), 6.60 (d, J = 4.0, Hz, 1H), 3.21 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 164.7, 149.2, 142.0, 141.8, 131.4, 129.9, 129.0, 

128.2, 117.9, 114.4, 109.5, 108.5, 40.2; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C17H16BrN4O 371.0502, found 371.0522. 

 

N'-(4-Bromophenyl)-N'-methylbenzo[b]thiophene-3-carbohydrazide (28). Eluent: 

petroleum ether/ethyl acetate (v/v = 5/1); Yellowish solid: 48% yield (17.3 mg, 0.05 

mmol); mp 135.1-137.1 °C; IR (KBr, cm
-1

) 3260, 3066, 2930, 2854, 2797, 2685, 1650, 

1592, 1491, 1314, 1281, 1195, 1029, 999, 813, 766, 616, 515; 
1
H NMR (400 MHz, 

DMSO-d6, ppm) δ 10.72 (s, 1H), 8.54 (s, 1H), 8.41-8.39 (m, 1H), 8.09-8.06 (m, 1H), 

7.47-7.43 (m, 2H), 7.36 (d, J = 12.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 3.24 (s, 3H); 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 162.3, 149.3, 139.4, 137.1, 131.8, 131.4, 

128.5, 125.1, 125.0, 124.2, 122.8, 114.4, 109.5, 40.3; MS (EI, 70 eV) m/z 362, 281, 

207, 185, 161; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H14BrN2OS 361.0005, found  

361.0005. 

 

N'-(4-Bromophenyl)-N',3-dimethylbutanehydrazide (29). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 39% yield (11.1 mg, 0.04 mmol); mp 

103.9-105.3 °C; IR (KBr, cm
-1

) 3206, 3266, 2954, 2869, 1881, 1660, 1517, 1491, 

1368, 1221, 1110, 1001, 979, 823, 762, 692, 568; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.00 (s, 1H), 7.32 (d, J = 8.0 Hz, 2H), 6.68 (d, J = 12.0 Hz, 2H), 3.06 (s, 3H), 

2.01 (s, 3H), 0.92 (d, J = 8.0 Hz, 6H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 

170.6, 149.1, 131.3, 114.2, 109.2, 42.4, 40.1, 25.4, 22.3; MS (EI, 70 eV) m/z 286, 200, 
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185, 155, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C12H18BrN2O 285.0597, found  

285.0609. 

 

N'-(4-Bromophenyl)-N'-methylheptanehydrazide (30). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Brown solid: 36% yield (11.2 mg, 0.04 mmol); mp 57.3-58.4 °C; 

IR (KBr, cm
-1

) 3266, 3015, 2926, 2854, 1559, 1523, 1490, 1326, 1258, 1114, 1097, 

968, 812, 753, 696, 539; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 9.98 (s, 1H), 7.31 (d, 

J = 12.0 Hz, 2H), 6.67 (d, J = 12.0 Hz, 2H), 3.05 (s, 3H), 2.12 (t, J = 8.0 Hz, 2H), 

1.30-1.23 (m, 8H), 0.87 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, 

ppm) δ 171.3, 149.2, 131.3, 114.2, 109.2, 40.2, 33.2, 30.9, 28.3, 24.9, 22.0, 13.9; MS 

(EI, 70 eV) m/z 314, 200, 185, 155, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C14H22BrN2O 313.0910, found 313.0907. 

 

N'-(4-Bromophenyl)-N'-methylcyclohexanecarbohydrazide (31). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 42% yield (12.9 mg, 0.04 mmol); mp 

171.5-172.5 °C; IR (KBr, cm
-1

) 3261, 3075, 2933, 2852, 1665, 1520, 1490, 1319, 

1262, 1108, 1039, 956, 821, 745, 604, 543; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

9.94 (s, 1H), 7.31 (d, J = 12.0 Hz, 2H), 6.66 (d, J = 8.0 Hz, 2H), 3.04 (s, 3H), 

2.20-2.12 (m, 1H), 1.77-1.71 (m, 4H), 1.40-1.14 (m, 6H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 174.1, 149.2, 131.3, 114.1, 109.1, 42.0, 40.2, 28.9, 25.4, 25.1; MS 

(EI, 70 eV) m/z 310, 200, 185, 155, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C14H20BrN2O 311.0754, found 311.0751. 

 

N'-(4-Bromophenyl)-N',3-dimethylbut-2-enehydrazide (32). Eluent: petroleum 
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ether/ethyl acetate (v/v = 5/1); Brown liquid: 37% yield (10.4 mg, 0.04 mmol); IR 

(KBr, cm
-1

) 3239, 2928, 1732, 1648, 1593, 1491, 1360, 1257, 1114, 1078, 998, 814, 

754, 608, 549; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 9.92 (s, 1H), 7.32 (d, J = 8.0 

Hz, 2H), 6.66 (d, J = 12.0 Hz, 2H), 5.69 (s, 1H), 3.08 (s, 3H), 2.08 (s, 3H), 1.83 (s, 

3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.1, 151.9, 149.2, 131.3, 116.1, 

114.1, 109.0, 40.2, 27.0, 19.5; MS (EI, 70 eV) m/z 310, 200, 185, 155, 105; HRMS 

(ESI) m/z [M + H]
+
 Calcd for C12H16BrN2O

 
283.0441, found 283.0434. 

 

N'-(4-Bromo-2-methylphenyl)-N'-methylbenzohydrazide (33). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellowish solid: 86% yield (27.3 mg, 0.09 mmol); mp 

144.1-145.2 °C; IR (KBr, cm
-1

) 3218, 3027, 2953, 2864, 1651, 1519, 1488, 1302, 

1290, 1121, 1099, 907, 807, 719, 680, 573; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.32 (s, 1H), 7.81 (d, J = 8.0 Hz, 2H), 7.54 (t, J = 8.0 Hz, 1H), 7.46 (t, J = 8.0 Hz, 

2H), 7.34-7.29 (m, 2H), 7.12 (d, J = 8.0 Hz, 1H), 3.05 (s, 3H), 2.21 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 164.1, 147.9, 132.7, 132.5, 132.5, 131.0, 128.1, 

127.9, 126.8, 119.3, 113.9, 41.2, 18.0; MS (EI, 70 eV) m/z 318, 215, 199, 171, 117, 

105; HRMS (ESI) m/z [M + H]
+
 Calcd for C15H16BrN2O

 
m/z 319.0441, found 

319.0433. 

 

N'-(4-Bromo-2-methoxyphenyl)-N'-methylbenzohydrazide (34). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellowish solid: 70% yield (23.4 mg, 0.07 mmol); mp 

146.2-147.8 °C; IR (KBr, cm
-1

) 3225, 3063, 2960, 1650, 1547, 1496, 1306, 1244, 

1116, 1029, 972, 846, 746, 693, 583; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.37 (s, 

1H), 7.83 (d, J = 8.0 Hz, 2H), 7.54 (t, J = 8.0 Hz, 1H), 7.47 (t, J = 8.0 Hz, 2H), 7.09 (s, 

1H), 7.04 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 12.0 Hz, 1H), 3.79 (s, 3H), 3.14 (s, 3H); 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.8, 151.1, 139.2, 133.3, 131.4, 128.3, 
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127.3, 122.9, 118.9, 115.2, 113.5, 56.0, 42.1; MS (EI, 70 eV) m/z 318, 215, 199, 171, 

117, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C15H16BrN2O2

 
335.0390, found 

335.0385. 

 

N'-(4-Bromo-2-fluorophenyl)-N'-methylbenzohydrazide (35). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); White solid: 70% yield (22.5 mg, 0.07 mmol); mp 

130.9-131.7 °C; IR (KBr, cm
-1

) 3443, 3198, 3071, 2939, 1661, 1517, 1492, 1287, 

1219, 1123, 1092, 910, 867, 721, 690, 584; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.74 (s, 1H), 7.84 (d, J = 8.0 Hz, 2H), 7.57 (t, J = 8.0 Hz, 1H), 7.48 (t, J = 8.0 Hz, 

2H), 7.39 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.27 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.01 (t, J = 

8.0 Hz, 1H), 3.20 (d, J = 4.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 

165.1, 152.2 (d, J = 247.0 Hz), 137.9 (d, J = 7.0 Hz), 132.7, 131.8, 128.5, 127.3, 

127.2 (d, J = 3.0 Hz), 119.4, 119.2 (d, J = 3.0 Hz), 111.2 (d, J = 9.0 Hz), 41.8 (d, J = 

4.0 Hz); MS (EI, 70 eV) m/z 324, 217, 203, 190, 105; HRMS (ESI) m/z [M + H]
+
 

Calcd for C14H13BrFN2O 323.0190, found 323.0186. 

 

N'-(4-Bromo-3-methylphenyl)-N'-methylbenzohydrazide (36). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 63% yield (20.0 mg, 0.06 mmol); mp 

132.3-133.2 °C; IR (KBr, cm
-1

) 3261, 3061, 2921, 2853, 1655, 1507, 1484, 1311, 

1272, 1193, 1091, 1020, 917, 838, 726, 689, 561; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.71 (s, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 

8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 1H), 6.80 (d, J = 4.0 Hz, 1H), 6.59 (dd, J = 8.0 Hz, 

4.0 Hz, 1H), 3.19 (s, 3H), 2.28 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 

165.5, 149.5, 137.2, 132.7, 132.1, 131.9, 128.5, 127.4, 114.7, 112.1, 112.0, 40.2, 22.8; 

MS (EI, 70 eV) m/z 318, 213, 187, 169, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C15H16BrN2O 319.0441, found 319.0436. 
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N'-(3,4-Dibromophenyl)-N'-methylbenzohydrazide (37). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellow solid: 73% yield (28.0 mg, 0.07 mmol); mp 

134.2-135.4 °C; IR (KBr, cm
-1

) 3260, 2922, 2811, 1653, 1583, 1475, 1308, 1224, 

1113, 1000, 902, 805, 728, 689, 572; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.83 (s, 

1H), 7.91 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 3H), 7.11 (s, 

1H), 6.77 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.4, 150.3, 133.5, 132.4, 132.0, 128.6, 127.4, 124.2, 116.4, 113.5, 

110.9, 40.1; MS (EI, 70 eV) m/z 384, 279, 263, 235, 155, 105; HRMS (ESI) m/z [M + 

H]
+
 Calcd for C14H13Br2N2O 382.9389, found 382.9384. 

 

N'-(4-Bromophenyl)-N'-butylbenzohydrazide (38). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 74% yield (25.6 mg, 0.07mmol); mp 148.7-149.8 °C; 

IR (KBr, cm
-1

) 3258, 3057, 2924, 2867, 1657, 1525, 1489, 1307, 1285, 1121, 1027, 

997, 803, 714, 690, 501; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.54 (s, 1H), 7.91 

(d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.33 (d, J = 8.0 

Hz, 2H), 6.76 (d, J = 12.0 Hz, 2H), 3.49 (t, J = 8.0 Hz, 2H), 1.62-1.54 (m, 2H), 

1.44-1.34 (m, 2H), 0.90 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, 

ppm) δ 165.6, 148.6, 132.7, 131.8, 131.4, 128.5, 127.4, 114.2, 108.9, 51.0, 28.8, 19.6, 

13.9; MS (EI, 70 eV) m/z 346, 303, 227, 199, 157, 105; HRMS (ESI) m/z [M + H]
+
 

Calcd for C17H20BrN2O 347.0754, found 347.0750. 

 

N'-(4-Bromophenyl)-N'-propylbenzohydrazide (39). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 74% yield (24.6 mg, 0.07 mmol); mp 
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126.0-127.8 °C; IR (KBr, cm
-1

) 3255, 3058, 2963, 2873, 1659, 1526, 1490, 1382, 

1285, 1123, 1076, 998, 814, 718, 692, 504; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.55 (s, 1H), 7.92 (d, J = 4.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 

2H), 7.33 (d, J = 8.0 Hz, 2H), 6.77 (d, J = 8.0 Hz, 2H), 3.46 (t, J = 8.0 Hz, 2H), 

1.64-1.59 (m, 2H), 0.95 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, 

ppm) δ 165.6, 148.7, 132.7, 131.9, 131.4, 128.5, 127.4, 114.2, 109.0, 53.0, 20.0, 11.3; 

MS (EI, 70 eV) m/z 332, 303, 227, 211, 185, 155, 132, 105; HRMS (ESI) m/z [M + 

H]
+
 Calcd for C16H18BrN2O 333.0597, found 333.0613. 

 

N'-(4-Bromophenyl)-N'-isopropylbenzohydrazide (40). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 65% yield (21.6 mg, 0.07 mmol); mp 

122.6-123.6 °C; IR (KBr, cm
-1

) 3268, 3048, 2926, 2853, 1653, 1531, 1491, 1366, 

1281, 1135, 1077, 996, 814, 717, 694, 545; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.10 (s, 1H), 7.93 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 

2H), 7.33 (d, J = 8.0 Hz, 2H), 6.74 (d, J = 8.0 Hz, 2H), 4.27-4.21 (m, 1H), 1.15 (d, J = 

4.0 Hz, 6H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 166.9, 147.3, 132.9, 131.8, 

131.5, 128.5, 127.6, 114.5, 108.6, 49.8, 18.4; MS (EI, 70 eV) m/z 334, 275, 229, 213, 

199, 185, 155, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H18BrN2O 333.0597, 

found  333.0590. 

 

N'-(4-Bromo-3-methylphenyl)-N'-ethylbenzohydrazide (41). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Yellowish solid: 61% yield (20.3 mg, 0.06 mmol); mp 

127.5-128.1 °C; IR (KBr, cm
-1

) 3272, 3058, 2984, 2923, 2873, 1651, 1523, 1484, 

1349, 1288, 1190, 1021, 904, 849, 715, 694, 591; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.50 (s, 1H), 7.92 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 

8.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 1H), 6.81 (d, J = 4.0 Hz, 1H), 6.60 (dd, J = 8.0 Hz, 
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4.0 Hz, 1H), 3.55 (q, J = 8.0 Hz, 2H), 2.27 (s, 3H), 1.16 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 165.8, 148.6, 137.2, 132.8, 132.2, 131.8, 128.5, 

127.4, 114.7, 112.1, 111.9, 45.4, 22.8, 11.9; MS (EI, 70 eV) m/z 346, 303, 227, 199, 

157, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H18BrN2O 333.0597, found 

333.0594. 

 

N',4-Dimethyl-N'-phenylbenzohydrazide (42).
3
 Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 49% yield (11.8 mg, 0.05 mmol); mp 

116.5-117.3 °C; IR (KBr, cm
-1

) 3253, 3028, 2920, 2869, 1652, 1599, 1454, 1301, 

1228, 1110, 1028, 993, 900, 820, 748, 690, 510; 
1
H NMR (400 MHz, DMSO-d6, ppm) 

δ 10.56 (s, 1H), 7.82 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 7.20 (t, J = 8.0 Hz, 

2H), 6.81 (d, J = 8.0 Hz, 2H), 6.75 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H), 2.37 (s, 3H); 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.4, 149.9, 141.7, 130.1, 129.0, 128.8, 

127.3, 118.1, 112.2, 40.1, 21.0; MS (EI, 70 eV) m/z 240, 136, 119, 105, 91; HRMS 

(ESI) m/z [M + H]
+
 Calcd for C15H17N2O

 
241.1335, found 241.1331. 

 

4-Methoxy-N'-methyl-N'-phenylbenzohydrazide (43).
3
 Eluent: petroleum ether/ethyl 

acetate (v/v = 3/1); Yellow solid: 47% yield (12.0 mg, 0.05 mmol); mp 

158.5-159.6 °C; IR (KBr, cm
-1

) 3262, 3004, 2931, 2839, 1649, 1503, 1454, 1255, 

1184, 1029, 994, 891, 752, 691, 541; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.50 (s, 

1H), 7.90 (d, J = 8.0 Hz, 2H), 7.20 (t, J = 8.0 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 6.80 

(d, J = 8.0 Hz, 2H), 6.74 (t, J = 8.0 Hz, 1H), 3.83 (s, 3H), 3.19 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 165.0, 162.0, 150.0, 129.2, 128.8, 125.0, 118.0, 113.7, 

112.2, 55.4, 40.2; MS (EI, 70 eV) m/z 256, 151, 135, 105, 92, 77; HRMS (ESI) m/z 

[M + H]
+
 Calcd for C15H17N2O2 257.1285, found 257.1280. 
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4-Hydroxy-N'-methyl-N'-phenylbenzohydrazide (44). Eluent: petroleum ether/ethyl 

acetate (v/v = 1/1); Brown solid: 40% yield (9.7 mg, 0.04 mmol); mp 77.6-78.2 °C; 

IR (KBr, cm
-1

) 3228, 1659, 1606, 1503, 1452, 1376, 1280, 1174, 1025, 902, 851, 755, 

693, 543; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.39 (s, 1H), 10.09 (s, 1H), 7.78 (d, 

J = 8.0 Hz, 2H), 7.19 (t, J = 8.0 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 8.0 Hz, 

2H), 6.73 (t, J = 8.0 Hz, 1H), 3.18 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) 

δ 165.2, 160.6, 150.1, 129.3, 128.8, 123.5, 117.9, 115.0, 112.2, 40.2; HRMS (ESI) m/z 

[M + H]
+
 Calcd for C14H15N2O2 243.1128, found 243.1124. 

 

4-Fluoro-N'-methyl-N'-phenylbenzohydrazide (45). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 55% yield (13.4 mg, 0.06 mmol); mp 

149.8-150.4 °C; IR (KBr, cm
-1

) 3269, 3067, 2922, 2810, 1655, 1501, 1459, 1317, 

1234, 1118, 1095, 995, 894, 751, 692, 537; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.67 (s, 1H), 7.98 (dd, J = 8.0 Hz, 4.0 Hz, 2H), 7.35 (t, J = 8.0 Hz, 2H), 7.21 (t, J = 

8.0 Hz, 2H), 6.82 (d, J = 8.0 Hz, 2H), 6.76 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 164.5, 165.2 (d, J = 248.0 Hz), 149.9, 130.1 (d, J 

= 9.0 Hz), 129.4 (d, J = 3.0 Hz), 128.9, 118.3, 115.5 (d, J = 22.0 Hz), 112.3, 40.1; MS 

(EI, 70 eV) m/z 244, 214, 123, 121, 105, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C14H14FN2O 245.1085, found m/z 245.1080. 

 

4-Chloro-N'-methyl-N'-phenylbenzohydrazide (46).
3
 Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 46% yield (12.0 mg, 0.05 mmol); mp 

164.1-165.7 °C; IR (KBr, cm
-1

) 3344, 3057, 2968, 2868, 1652, 1597, 1496, 1311, 
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1294, 1139, 1094, 973, 892, 749, 690, 525; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.73 (s, 1H), 7.95 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 8.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 

2H), 6.83 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 8.0 Hz, 1H), 3.21 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 164.5, 149.8, 136.6, 131.7, 129.3, 128.9, 128.6, 118.3, 

112.3, 40.1; MS (EI, 70 eV) m/z 260, 139, 121, 105, 92, 77; HRMS (ESI) m/z [M + 

H]
+
 Calcd for C14H14ClN2O 261.0789, found 261.0784. 

 

4-Bromo-N'-methyl-N'-phenylbenzohydrazide (47). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 43% yield (13.1 mg, 0.04 mmol); mp 

172.5-173.3 °C; IR (KBr, cm
-1

) 3254, 3039, 2876, 1655, 1527, 1480, 1301, 1102, 

1057, 995, 892, 749, 689, 548; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.73 (s, 1H), 

7.87 (d, J = 8.0 Hz, 2H), 7.73 (d, J = 8.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 2H), 6.82 (d, J = 

4.0 Hz, 2H), 6.77 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 164.6, 149.8, 132.0, 131.5, 129.5, 128.8, 125.5, 118.3, 112.3, 40.1; 

MS (EI, 70 eV) m/z 304, 183, 155, 121, 105, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C14H14BrN2O 305.0284, found 305.0280. 

 

4-Cyano-N'-methyl-N'-phenylbenzohydrazide (48). Eluent: petroleum ether/ethyl 

acetate (v/v = 1/1); Yellow solid: 37% yield (9.3 mg, 0.04 mmol); mp 149.5-150.1 °C; 

IR (KBr, cm
-1

) 3243, 3090, 2924, 2879, 2232, 1661, 1526, 1496, 1302, 1212, 1115, 

1019, 900, 864, 769, 692, 527; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.87 (s, 1H), 

8.06 (d, J = 8.0 Hz, 2H), 8.01 (d, J = 8.0 Hz, 2H), 7.22 (t, J = 8.0 Hz, 2H), 6.84 (d, J = 

8.0 Hz, 2H), 6.78 (t, J = 8.0 Hz, 1H), 3.21 (s, 3H).; 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 164.2, 149.6, 136.9, 132.6, 128.9, 128.2, 118.5, 118.2, 114.1, 112.4, 

40.1; MS (EI, 70 eV) m/z 251, 130, 121, 105, 92, 77; HRMS (ESI) m/z [M + H]
+
 

Calcd for C15H14N3O 252.1131, found 252.1128. 
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Methyl 4-(2-methyl-2-phenylhydrazine-1-carbonyl)benzoate (49). Eluent: 

petroleum ether/ethyl acetate (v/v = 3/1); Brown solid: 40% yield (11.3 mg, 0.04 

mmol); mp 124.7-125.8 °C; IR (KBr, cm
-1

) 3250, 3058, 2951, 2867, 1723, 1658, 1537, 

1436, 1284, 1112, 1018, 967, 895, 795, 691, 543; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.81 (s, 1H), 8.08 (d, J = 8.0 Hz, 2H), 8.02 (d, J = 12.0 Hz, 2H), 7.22 (t, J = 

8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 8.0 Hz, 1H), 3.90 (s, 3H), 3.21 (s, 

3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.6, 164.7, 149.7, 137.1, 132.2, 

129.3, 128.9, 127.8, 118.4, 112.4, 52.4, 40.1; MS (EI, 70 eV) m/z 284, 253, 163, 135, 

121, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H17N2O3 285.1234, found 

285.1229. 

 

N',3-Dimethyl-N'-phenylbenzohydrazide (50). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Yellow solid: 37% yield (8.9 mg, 0.04 mmol); mp 114.5-114.3 °C; IR 

(KBr, cm
-1

) 3251, 3026, 2922, 2815, 1649, 1599, 1498, 1301, 1237, 1184, 1027, 929, 

818, 746, 689, 548; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.58 (s, 1H), 7.74 (s, 

1H), 7.72-7.69 (m, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 2H), 6.82 (d, J = 

8.0 Hz, 2H), 6.76 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H), 2.38 (s, 3H); 
13

C{
1
H} NMR (100 

MHz, DMSO-d6, ppm) δ 165.6, 149.9, 137.8, 132.9, 132.3, 128.8, 128.4, 127.9, 124.4, 

118.1, 112.3, 40.1, 20.9; MS (EI, 70 eV) m/z 240, 207, 133, 119, 105, 91; HRMS (ESI) 

m/z [M + H]
+
 Calcd for C15H17N2O 241.1335, found 241.1332. 

 

3-Methoxy-N'-methyl-N'-phenylbenzohydrazide (51). Eluent: petroleum ether/ethyl 
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acetate (v/v = 3/1); Yellow solid: 35% yield (9.0 mg, 0.04 mmol); mp 129.7-130.8 °C; 

IR (KBr, cm
-1

) 3200, 3011, 2970, 2868, 1652, 1599, 1460, 1325, 1297, 1183, 1032, 

938, 873, 749, 693, 546; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.63 (s, 1H), 7.51 

(d, J = 8.0 Hz, 1H), 7.47 (s, 1H), 7.42 (t, J = 8.0 Hz, 1H), 7.21 (t, J = 8.0 Hz, 2H), 

7.15 (d, J = 8.0 Hz, Hz, 1H), 6.82 (d, J = 8.0 Hz, 2H), 6.76 (d, J = 8.0 Hz, 1H), 3.82 (s, 

3H), 3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.2, 159.2, 149.9, 

134.2, 129.6, 128.8, 119.5, 118.2, 117.7, 112.4, 112.3, 55.3, 40.1; MS (EI, 70 eV) m/z 

256, 152, 135, 121, 105, 92; HRMS (ESI) m/z [M + H]
+
 Calcd for C15H17N2O2 

257.1285, found 257.1283. 

 

3-Hydroxy-N'-methyl-N'-phenylbenzohydrazide (52). Eluent: petroleum ether/ethyl 

acetate (v/v = 1/1); Yellow solid: 44% yield (10.6 mg, 0.04 mmol); mp 97.1-98.2 °C; 

IR (KBr, cm
-1

) 3224, 2821, 1658, 1599, 1497, 1300, 1241, 1115, 1025, 998, 844, 752, 

692, 525; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.53 (s, 1H), 9.74 (s, 1H), 7.35 (d, 

J = 8.0 Hz, 1H), 7.30 (t, J = 8.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 2H), 6.98 (d, J = 8.0 Hz, 

1H), 6.80 (d, J = 8.0 Hz, 2H), 6.75 (t, J = 8.0 Hz, 1H), 3.19 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 165.6, 157.4, 149.9, 134.4, 129.5, 128.9, 118.7, 118.1, 

117.8, 114.3, 112.2, 40.1; MS (EI, 70 eV) m/z 346, 303, 227, 199, 157, 105; HRMS 

(ESI) m/z [M + H]
+
 Calcd for C14H15N2O2 243.1128, found 243.1126. 

 

3-Fluoro-N'-methyl-N'-phenylbenzohydrazide (53). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Gray solid: 40% of yield (9.8 mg, 0.04 mmol); mp 103.1-104.0 °C; 

IR (KBr, cm
-1

) 3267, 3069, 2921, 2874, 1657, 1588, 1483, 1317, 1295, 1124, 1031, 

998, 837, 751, 635, 528; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.73 (s, 1H), 7.77 

(d, J = 8.0 Hz, 1H), 7.71 (d, J = 8.0 Hz, 1H), 7.58 (q, J = 8.0 Hz, 1H), 7.45 (t, J = 8.0 

Hz, 1H), 7.22 (t, J = 8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 8.0 Hz, 1H), 
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3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.2 (d, J = 3.0 Hz), 

161.9 (d, J = 243.0 Hz), 149.7, 135.2 (d, J = 7.0 Hz), 130.7 (d, J = 8.0 Hz), 128.8, 

123.5 (d, J = 3.0 Hz), 118.6 (d, J = 21.0 Hz), 118.3, 114.2 (d, J = 23.0 Hz), 112.3, 

40.1; MS (EI, 70 eV) m/z 244, 123, 121, 105, 92, 77; HRMS (ESI) m/z [M + H]
+
 

Calcd for C14H14FN2O 245.1085, found 245.1083. 

 

3-Chloro-N'-methyl-N'-phenylbenzohydrazide (54). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 46% yield (12.0 mg, 0.05 mmol); mp 

111.0-112.2 °C; IR (KBr, cm
-1

) 3249, 3028, 2926, 2819, 1649, 1599, 1465, 1339, 

1297, 1184, 1088, 912, 810, 765, 680, 500; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.76 (s, 1H), 7.97 (s, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.55 (t, 

J = 8.0 Hz, 1H), 7.22 (t, J = 8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 8.0 Hz, 

1H), 3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.2, 149.7, 134.9, 

133.4, 131.6, 130.5, 128.9, 127.2, 126.1, 118.4, 112.4, 40.1; MS (EI, 70 eV) m/z 260, 

139, 121, 105, 92, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14ClN2O 261.0789, 

found 261.0785. 

 

N',2-Dimethyl-N'-phenylbenzohydrazide (55). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Yellow solid: 30% yield (7.2 mg, 0.03 mmol); mp 106.8-107.9 °C; IR 

(KBr, cm
-1

) 3258, 3062, 2927, 2878, 1651, 1597, 1498, 1303, 1285, 1115, 1089, 993, 

899, 748, 693, 510; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.31 (s, 1H), 7.48 (d, J = 

8.0 Hz, 1H), 7.39 (t, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 2H), 7.24 (t, J = 8.0 Hz, 2H), 

6.87 (d, J = 8.0 Hz, 2H), 6.78 (t, J = 8.0 Hz, 1H), 3.21 (s, 3H), 2.40 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 168.1, 149.8, 135.7, 135.0, 130.6, 129.8, 128.8, 

127.2, 125.6, 118.2, 112.3, 40.1, 19.2; MS (EI, 70 eV) m/z 240, 136, 199, 105, 91; 

HRMS (ESI) m/z [M + H]
+
 Calcd for C15H17N2O 241.1335, found 241.1333. 
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2-Bromo-N'-methyl-N'-phenylbenzohydrazide (56). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 28% yield (8.5 mg, 0.03 mmol); mp 125.4-126.5 °C; 

IR (KBr, cm
-1

) 3246, 3016, 2956, 2807, 1654, 1521, 1493, 1303, 1261, 1103, 1030, 

994, 899, 747, 694, 520; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.45 (s, 1H), 7.71 

(d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.50 (t, J = 8.0 Hz, 1H), 7.42 (t, J = 8.0 

Hz, 1H), 7.23 (t, J = 8.0 Hz, 2H), 6.93 (d, J = 8.0 Hz, 2H), 6.79 (t, J = 8.0 Hz, 1H), 

3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 166.2, 149.6, 137.2, 132.8, 

131.4, 129.0, 128.8, 127.7, 119.2, 118.4, 112.5, 40.0; MS (EI, 70 eV) m/z 304, 183, 

155, 121, 105, 92; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14BrN2O 305.0284, 

found 305.0280. 

 

4-Fluoro-N',3-dimethyl-N'-phenylbenzohydrazide (57). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 41% yield (10.6 mg, 0.04 mmol); mp 

113.4-114.2 °C; IR (KBr, cm
-1

) 3264, 3078, 2924, 2875, 1658, 1598, 1497, 1313, 

1263, 1120, 1030, 845, 750, 689, 518; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.60 

(s, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.81-7.77 (m, 1H), 7.27 (t, J = 8.0 Hz, 1H), 7.21 (t, J 

= 8.0 Hz, 2H), 6.82 (d, J = 8.0 Hz, 2H), 6.76 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H), 2.30 (d, 

J = 4.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.6, 162.7 (d, J = 

246.0 Hz), 149.9, 131.2 (d, J = 6.0 Hz), 129.1 (d, J = 3.0 Hz), 128.8, 127.2 (d, J = 9.0 

Hz), 124.5 (d, J = 18.0 Hz), 118.2, 115.0 (d, J = 23.0 Hz), 112.3, 40.1, 14.1 (d, J = 4.0 

Hz); MS (EI, 70 eV) m/z 258, 154, 137, 121, 105; HRMS (ESI) m/z [M + H]
+
 Calcd 

for C15H16FN2O 259.1241, found 259.1237. 
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2-Chloro-4-fluoro-N'-methyl-N'-phenylbenzohydrazide (58). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 39% yield (10.8 mg, 0.04 mmol); mp 

115.8-116.8 °C; IR (KBr, cm
-1

) 3176, 2996, 2809, 1657, 1599, 1490, 1308, 1262, 

1113, 1099, 919, 878, 746, 690, 529; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.49 (s, 

1H), 7.68 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.58 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.35 (t, J = 

8.0 Hz, 1H), 7.25 (t, J = 8.0 Hz, 2H), 6.91 (d, J = 8.0 Hz, 2H), 6.80 (t, J = 8.0 Hz, 1H), 

3.21 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.7, 162.3 (d, J = 249.0 

Hz), 149.5, 131.7 (d, J = 6.0 Hz), 131.6 (d, J = 2.0 Hz), 130.9 (d, J = 10.0 Hz), 128.8, 

118.5, 117.2 (d, J = 25.0 Hz), 114.5 (d, J = 21.0 Hz), 112.5, 40.0; MS (EI, 70 eV) m/z 

278, 157, 129, 121, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H13ClFN2O 

279.0695, found 279.0692. 

 

4-Hydroxy-3-methoxy-N'-methyl-N'-phenylbenzohydrazide (59). Eluent: petroleum 

ether/ethyl acetate (v/v = 1/1); Yellow solid: 25% yield (6.8 mg, 0.03 mmol); mp 

118.0-119.1 °C; IR (KBr, cm
-1

) 3051, 2259, 2130, 1657, 1297, 1154, 1028, 824, 762, 

626, 521; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.42 (s, 1H), 9.69 (s, 1H), 7.48 (s, 

1H), 7.42 (d, J = 8.0 Hz, 1H), 7.20 (t, J = 8.0 Hz, 2H), 6.85 (d, J = 8.0 Hz, 1H), 6.79 

(d, J = 8.0 Hz, 2H), 6.74 (t, J = 8.0 Hz, 1H), 3.82 (s, 3H), 3.18 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 165.1, 150.1, 150.1, 147.3, 128.8, 123.7, 121.0, 118.0, 

115.0, 112.2, 111.3, 55.7, 40.2; HRMS (ESI) m/z [M + H]
+
 Calcd for C15H17N2O3 

273.1234, found 273.1231. 

 

N'-Methyl-N'-phenylthiophene-3-carbohydrazide (60). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); White solid: 28% yield (6.5 mg, 0.03 mmol); mp 

183.3-184.5 °C; IR (KBr, cm
-1

) 3235, 3070, 2971, 2872, 1649, 1538, 1453, 1287, 

1114, 1029, 951, 848, 751, 690, 530; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.49 (s, 
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1H), 8.26 (d, J = 4.0 Hz, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 4.0 Hz, 1H), 7.21 

(t, J = 8.0 Hz, 2H), 6.81 (d, J = 8.0 Hz, 2H), 6.76 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H); 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 161.2, 149.9, 135.7, 129.4, 128.8, 127.1, 

126.7, 118.2, 112.2, 40.2; MS (EI, 70 eV) m/z 232, 128, 121, 111, 105, 92; HRMS 

(ESI) m/z [M + H]
+
 Calcd for C12H13N2OS 233.0743, found 233.0742. 

 

N'-Methyl-N'-phenylthiophene-2-carbohydrazide (61). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 29% yield (6.7 mg, 0.03 mmol); mp 

134.5-135.6 °C; IR (KBr, cm
-1

) 3243, 3081, 2921, 2873, 1642, 1535, 1416, 1356, 

1293, 1115, 1029, 974, 851, 747, 630, 521; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.67 (s, 1H), 7.88 (d, J = 4.0 Hz, 1H), 7.84 (d, J = 4.0 Hz, 1H), 7.24-7.19 (m, 3H), 

6.82 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 8.0 Hz, 1H), 3.20 (s, 3H); 
13

C{
1
H} NMR (100 

MHz, DMSO-d6, ppm) δ 160.5, 149.8, 137.6, 131.5, 128.9, 128.7, 128.1, 118.4, 112.3, 

40.3; MS (EI, 70 eV) m/z 232, 216, 121, 111, 105, 92; HRMS (ESI) m/z [M + H]
+
 

Calcd for C12H13N2OS 233.0743, found 233.0743. 

 

N'-Methyl-N'-phenyl-4-(1H-pyrazol-1-yl)benzohydrazide (62). Eluent: petroleum 

ether/ethyl acetate (v/v = 3/1); Yellow solid: 38% yield (11.1 mg, 0.04 mmol); mp 

141.8-142.9 °C; IR (KBr, cm
-1

) 3262, 3148, 3070, 2919, 2815, 1653, 1501, 1446, 

1336, 1204, 1122, 1047, 937, 850, 749, 651, 515; 
1
H NMR (400 MHz, DMSO-d6, 

ppm) δ 10.70 (s, 1H), 8.62 (d, J = 4.0 Hz, 1H), 8.03 (q, J = 8.0 Hz, 4H), 7.81 (d, J = 

4.0 Hz, 1H), 7.22 (t, J = 8.0 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H) 6.80-6.75 (m, 1H), 6.60 

(d, J = 4.0 Hz, 1H), 3.22 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 164.7, 

149.9, 141.9, 141.7, 130.2, 128.9, 128.9, 128.1, 118.2, 117.8, 112.3, 108.5, 40.2; 

HRMS (ESI) m/z [M + H]
+
 Calcd for C17H17N4O 293.1397, found 293.1389. 
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N'-Methyl-N'-phenylbenzo[b]thiophene-3-carbohydrazide (63). Eluent: petroleum 

ether/ethyl acetate (v/v = 5/1); Brown solid: 24% yield (6.8 mg, 0.02 mmol); mp 

129.8-130.7 °C; IR (KBr, cm
-1

) 3283, 3099, 2993, 2878, 1642, 1524, 1420, 1365, 

1274, 1185, 1020, 977, 884, 756, 692, 520; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.60 (s, 1H), 8.48 (s, 1H), 8.37 (d, J = 8.0 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 

7.48-7.41 (m, 2H), 7.22 (t, J = 8.0 Hz, 2H), 6.86 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 8.0 

Hz, 1H), 3.23 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 162.7, 150.1, 

139.6, 137.3, 131.7, 129.2, 129.0, 125.4, 125.3, 124.4, 123.0, 118.6, 112.6, 40.5; MS 

(EI, 70 eV) m/z 282, 177, 161, 133, 121, 105; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C16H15N2OS 283.0900, found 283.0897. 

 

N',3-Dimethyl-N'-phenylbutanehydrazide (64). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow liquid: 23% yield (4.7 mg, 0.03 mmol); IR (KBr, cm
-1

) 

3236, 3028, 2959, 2871, 1665, 1500, 1465, 1303, 1259, 1115, 1031, 945, 877, 750, 

691, 520; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 9.89 (s, 1H), 7.21-7.17 (m, 2H), 

6.75-6.71 (m, 3H), 3.07 (s, 3H), 2.02 (d, J = 2.0 Hz, 3H), 0.93 (d, J = 4.0 Hz, 6H); 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 170.5, 149.8, 128.7, 118.0, 112.1, 42.5, 

40.1, 25.4, 22.3; MS (EI, 70 eV) m/z 206, 123, 122, 107, 92, 77; HRMS (ESI) m/z [M 

+ H]
+
 Calcd for C12H19N2O 207.1492, found 207.1492. 

 

N'-Methyl-N'-phenylheptanehydrazide (65). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Yellow liquid: 19% yield (4.4 mg, 0.02 mmol); IR (KBr, cm
-1

) 3239, 3028, 
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2928, 2858, 1667, 1600, 1500, 1459, 1303, 1280, 1118, 1032, 995, 880, 749, 691, 512; 

1
H NMR (400 MHz, DMSO-d6, ppm) δ 9.88 (s, 1H), 7.18 (t, J = 8.0 Hz, 2H), 

6.74-6.71 (m, 3H), 3.07 (s, 3H), 2.13 (t, J = 8.0 Hz, 2H), 1.59-1.51 (m, 2H), 1.30-1.28 

(m, 6H), 0.90-0.86 (m, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 171.2, 

149.8, 128.7, 117.9, 112.1, 40.1, 33.2, 30.9, 28.2, 24.9, 22.0, 13.9; MS (EI, 70 eV) m/z 

234, 123, 122, 105, 92, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H23N2O 

235.1805, found 235.1804. 

 

(1r,3r,5r,7r)-N'-Methyl-N'-phenyladamantane-2-carbohydrazide (66). Eluent: 

petroleum ether/ethyl acetate (v/v = 5/1); White solid: 51% yield (14.5 mg, 0.05 

mmol); mp 158.6-160.6 °C; IR (KBr, cm
-1

) 3283, 2903, 2849, 1656, 1599, 1499, 1342, 

1272, 1106, 1084, 926, 829, 743, 689, 521; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

9.68 (s, 1H), 7.17 (t, J = 8.0 Hz, 2H), 6.72-6.69 (m, 3H), 3.04 (s, 3H), 1.98-2.00 (m, 

3H), 1.87-1.86 (m, 6H), 1.69-1.68 (m, 6H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, 

ppm) δ 175.6, 150.1, 128.7, 117.7, 111.9, 40.0, 39.4, 38.4, 36.1, 27.6; MS (EI, 70 eV) 

m/z 284, 180, 135, 121, 105, 93; HRMS (ESI) m/z [M + H]
+
 Calcd for C18H25N2O 

285.1961, found 285.1959. 

 

N'-Methyl-N'-(o-tolyl)benzohydrazide (67). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Reddish brown solid: 56% yield (13.4 mg, 0.06 mmol); mp 

130.8-131.8 °C; IR (KBr, cm
-1

) 3212, 3058, 2922, 2804, 1651, 1544, 1492, 1312, 

1145, 1100, 1027, 967, 898, 769, 696, 577; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.23 (s, 1H), 7.83 (d, J = 8.0 Hz, 2H), 7.53 (t, J = 8.0 Hz, 1H), 7.46 (t, J = 8.0 Hz, 

2H), 7.21-7.11 (m, 3H), 6.94 (t, J = 8.0 Hz, 1H), 3.06 (s, 3H), 2.23 (s, 3H); 
13

C{
1
H} 

NMR (100 MHz, DMSO-d6, ppm) δ 164.5, 149.0, 133.3, 131.4, 131.0, 130.4, 128.3, 

127.3, 126.0, 122.7, 117.8, 41.8, 18.6; MS (EI, 70 eV) m/z 240, 135, 119, 105, 91, 77; 
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HRMS (ESI) m/z [M + H]
+
 Calcd for C15H17N2O 241.1335, found 241.1335. 

 

N'-(2-Chlorophenyl)-N'-methylbenzohydrazide (68). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 46% yield (12.0 mg, 0.05 mmol); mp 

145.0-146.5 °C; IR (KBr, cm
-1

) 3212, 3058, 2922, 1651, 1543, 1478, 1314, 1285, 

1123, 1049, 966, 898, 764, 695, 575; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.52 (s, 

1H), 7.83 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 8.0 Hz, 1H), 7.46 (t, J = 8.0 Hz, 2H), 

7.36-7.26 (m, 3H), 7.00 (t, J = 8.0 Hz, 1H), 3.17 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 164.7, 147.1, 133.2, 131.5, 130.5, 128.4, 127.4, 127.4, 125.0, 

123.5, 120.0, 41.7; MS (EI, 70 eV) m/z 260, 224, 155, 139, 105, 77; HRMS (ESI) m/z 

[M + H]
+
 Calcd for C14H14ClN2O 261.0789, found 261.0788. 

 

N'-(2-Fluorophenyl)-N'-methylbenzohydrazide (69). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 60% yield (14.6 mg, 0.06 mmol); mp 

117.6-118.8 °C; IR (KBr, cm
-1

) 3239, 3059, 2960, 2889, 1655, 1539, 1498, 1309, 

1222, 1125, 1097, 972, 897, 752, 695, 587; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.65 (s, 1H), 7.87 (d, J = 8.0 Hz, 2H), 7.56 (t, J = 8.0 Hz, 1H), 7.48 (t, J = 8.0 Hz, 

2H), 7.12-7.07 (m, 3H), 6.93-6.88 (m, 1H), 3.22 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.1, 152.5 (d, J = 242.0 Hz), 138.2 (d, J = 7.0 Hz), 133.0, 131.6, 

128.4, 127.3, 124.3 (d, J = 3.0 Hz), 121.5 (d, J = 8.0 Hz), 117.7 (d, J = 3.0 Hz), 116.2 

(d, J = 20.0 Hz), 42.0 (d, J = 3.0 Hz); MS (EI, 70 eV) m/z 244, 139, 123, 105, 95, 77; 

HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14FN2O 245.1085, found 245.1085. 
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N'-Methyl-N'-(m-tolyl)benzohydrazide (70). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Reddish brown solid: 45% yield (10.8 mg, 0.05 mmol); mp 96.3-97.4 °C; 

IR (KBr, cm
-1

) 3323, 3057, 2962, 2878, 1650, 1518, 1484, 1292, 1117, 1012, 909, 839, 

781, 690, 562; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.62 (s, 1H), 7.92 (d, J = 8.0 

Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 2H), 7.09 (t, J = 8.0 Hz, 1H), 

6.64-6.58 (m, 3H), 3.19 (s, 3H), 2.24 (s, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, 

ppm) δ 165.4, 150.0, 137.9, 133.0, 131.7, 128.7, 128.5, 127.3, 119.0, 112.8, 109.6, 

40.2, 21.4; MS (EI, 70 eV) m/z 240, 135, 119, 105, 91, 77; HRMS (ESI) m/z [M + H]
+
 

Calcd for C15H17N2O 241.1335, found 241.1335. 

 

N'-(3-Bromophenyl)-N'-methylbenzohydrazide (71). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Reddish brown solid: 39% yield (11.9 mg, 0.04 mmol); mp 

95.9-96.6 °C; IR (KBr, cm
-1

) 3246, 3059, 2925, 2810, 1649, 1590, 1448, 1322, 1221, 

1115, 1088, 989, 836, 767, 688, 561; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.76 (s, 

1H), 7.92 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.16 (t, 

J = 8.0 Hz, 1H), 6.94-6.90 (m, 2H), 6.81 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 3.21 (s, 3H); 

13
C{

1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.4, 151.4, 132.5, 131.9, 130.7, 128.5, 

127.3, 122.3, 120.5, 114.4, 111.2, 40.1; MS (EI, 70 eV) m/z 304, 199, 183, 155, 105, 

77; HRMS (ESI) m/z [M + H]
+
 Calcd for C14H14BrN2O 305.0284, found 305.0283. 

 

N'-Methyl-N'-(p-tolyl)benzohydrazide (72). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Yellow solid: 45% yield (10.8 mg, 0.05 mmol); mp 88.5-89.6 °C; IR (KBr, 

cm
-1

) 3263, 3029, 2923, 2853, 1666, 1514, 1494, 1341, 1289, 1117, 1072, 981, 896, 

712, 694, 506; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.58 (s, 1H), 7.91 (d, J = 8.0 

Hz, 2H), 7.58 (t, J = 8.0 Hz, 1H), 7.50 (t, J = 8.0 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 
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6.74 (d, J = 8.0 Hz, 2H), 3.18 (s, 3H), 2.20 (s, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.4, 147.9, 133.0, 131.7, 129.3, 128.4, 127.3, 126.8, 112.5, 40.3, 

20.0; MS (EI, 70 eV) m/z 240, 135, 119, 105, 91, 77; HRMS (ESI) m/z [M + H]
+
 

Calcd for C15H17N2O 241.1335, found 241.1335. 

 

N'-(4-Chlorophenyl)-N'-methylbenzohydrazide (73). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellow solid: 40% yield (10.4 mg, 0.04 mmol); mp 

168.4-169.5 °C; IR (KBr, cm
-1

) 3240, 3075, 2923, 2852, 1651, 1514, 1494, 1312, 

1222, 1137, 1094, 902, 821, 733, 689, 510; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.71 (s, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 

2H), 7.23 (d, J = 8.0 Hz, 2H), 6.82 (d, J = 8.0 Hz, 2H), 3.20 (s, 3H); 
13

C{
1
H} NMR 

(100 MHz, DMSO-d6, ppm) δ 165.5, 148.8, 132.7, 131.8, 128.5, 128.5, 127.3, 121.8, 

113.8, 40.2; MS (EI, 70 eV) m/z 260, 224, 155, 139, 105, 77; HRMS (ESI) m/z [M + 

H]
+
 Calcd for C14H14ClN2O 261.0789, found 261.0789. 

 

N'-Butyl-N'-phenylbenzohydrazide (74). Eluent: petroleum ether/ethyl acetate (v/v 

= 5/1); Yellow solid: 51% yield (13.7 mg, 0.05 mmol); mp 124.1-125.2 °C; IR (KBr, 

cm
-1

) 3262, 3056, 2958, 2868, 1658, 1598, 1496, 1377, 1284, 1115, 1028, 938, 897, 

750, 691, 510; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.46 (s, 1H), 7.94 (d, J = 8.0 

Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.20 (t, J = 8.0 Hz, 2H), 

6.82 (d, J = 8.0 Hz, 2H), 6.73 (t, J = 8.0 Hz, 1H), 3.53 (t, J = 8.0 Hz, 2H), 1.65-1.57 

(m, 2H), 1.46-1.37 (m, 2H), 0.92 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, 

DMSO-d6, ppm) δ 165.7, 149.3, 133.0, 131.7, 128.9, 128.5, 127.4, 117.9, 112.2, 51.0, 

29.0, 19.7, 13.9; MS (EI, 70 eV) m/z 268, 225, 163, 132, 119, 105; HRMS (ESI) m/z 

[M + H]
+
 Calcd for C17H21N2O 269.1648, found 269.1648. 
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N'-Phenyl-N'-propylbenzohydrazide (75). Eluent: petroleum ether/ethyl acetate (v/v 

= 5/1); Yellowish solid: 46% yield (11.7 mg, 0.05mmol); mp 134.5-135.6 °C; IR (KBr, 

cm
-1

) 3259, 3056, 2961, 2873, 1657, 1526, 1496, 1304, 1239, 1138, 1026, 905, 805, 

750, 691, 511; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.45 (s, 1H), 7.93 (d, J = 8.0 

Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 2H), 7.19 (t, J = 8.0 Hz, 2H), 

6.82 (d, J = 8.0 Hz, 2H), 6.73 (t, J = 8.0 Hz, 1H), 3.48 (t, J = 8.0 Hz, 2H), 1.68-1.59 

(m, 2H), 0.96 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.7, 

149.4, 133.0, 131.7, 128.9, 128.5, 127.4, 117.9, 112.2, 53.1, 20.1, 11.4; MS (EI, 70 eV) 

m/z 254, 149, 133, 121, 105, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H19N2O 

255.1492, found 255.1492. 

 

N'-Isopropyl-N'-phenylbenzohydrazide (76). Eluent: petroleum ether/ethyl acetate 

(v/v = 5/1); Yellow solid: 52% yield (13.2 mg, 0.05 mmol); mp 162.8-163.8 °C; IR 

(KBr, cm
-1

) 3263, 3052, 2975, 2873, 1660, 1535, 1492, 1364, 1279, 1129, 1078, 994, 

898, 748, 691, 522; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.00 (s, 1H), 7.95 (d, J = 

8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.20 (t, J = 8.0 Hz, 2H), 

6.80 (d, J = 8.0 Hz, 2H), 6.72 (t, J = 8.0 Hz, 1H), 4.30-4.24 (m, 1H), 1.17 (d, J = 4.0 

Hz, 6H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 167.1, 148.0, 133.2, 131.6, 

129.0, 128.4, 127.6, 117.7, 112.6, 49.6, 18.9; MS (EI, 70 eV) m/z 254, 239, 207, 149, 

133, 107; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H19N2O 255.1492, found 

255.1491. 

 

N'-Ethyl-N'-(m-tolyl)benzohydrazide (77). Eluent: petroleum ether/ethyl acetate 
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(v/v = 5/1); Yellow solid: 42% yield (10.7 mg, 0.04 mmol); mp 93.1-94.2 °C; IR (KBr, 

cm
-1

) 3263, 3048, 2973, 1657, 1531, 1466, 1344, 1299, 1173, 1071, 902, 846, 772, 

692, 555; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 10.39 (s, 1H), 7.93 (d, J = 8.0 Hz, 

2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 2H), 7.08 (t, J = 8.0 Hz, 1H), 

6.64-6.62 (m, 2H), 6.56 (d, J = 4.0 Hz, 1H), 3.56 (q, J = 8.0 Hz, 2H), 2.24 (s, 3H), 

1.17 (t, J = 8.0 Hz, 3H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.8, 149.1, 

137.9, 133.0, 131.7, 128.8, 128.5, 127.4, 118.9, 112.9, 109.7, 45.4, 21.5, 12.0; MS (EI, 

70 eV) m/z 254, 149, 133, 121, 105, 91, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for 

C16H19N2O 255.1492, found 255.1491. 

 

N-(3,4-Dihydroisoquinolin-2(1H)-yl)benzamide (78). Eluent: petroleum ether/ethyl 

acetate (v/v = 5/1); Yellowish solid: 35% yield (8.8 mg, 0.04 mmol); mp 

177.6-178.1 °C; IR (KBr, cm
-1

) 3213, 3058, 2928, 2853, 1647, 1546, 1491, 1303, 

1246, 1183, 1026, 907, 881, 748, 694, 544; 
1
H NMR (400 MHz, DMSO-d6, ppm) δ 

10.52 (s, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51 (t, J = 8.0 Hz, 

2H), 6.99-6.95 (m, 2H), 6.66-6.61 (m, 2H), 3.50 (s, 2H), 2.75 (t, J = 8.0 Hz, 2H), 

2.06-2.00 (m, 2H); 
13

C{
1
H} NMR (100 MHz, DMSO-d6, ppm) δ 165.9, 146.4, 133.5, 

132.2, 129.2, 129.0, 127.8, 127.2, 122.5, 118.4, 112.1, 50.9, 27.2, 22.4; MS (EI, 70 eV) 

m/z 252, 207, 147, 105, 77; HRMS (ESI) m/z [M + H]
+
 Calcd for C16H17NO 253.1335, 

found 253.1335.  

 

(E)-2-Benzylidene-1-methyl-1-phenylhydrazine (80)
4
. Eluent: petroleum ether/ethyl 

acetate (v/v = 20/1); Yellowish solid: 34% yield (7.1 mg, 0.03 mmol); mp 

103.2-104.1 °C; IR (KBr, cm
-1

) 3096, 3027, 1587, 1502, 1423, 1382, 1240, 1113, 

1030, 970, 879, 753, 692, 564; 
1
H NMR (400 MHz, CDCl3, ppm) δ 7.74 (d, J = 8.0 

Hz, 2H), 7.52 (s, 1H), 7.43-7.34 (m, 6H), 7.30 (t, J = 8.0 Hz, 1H), 6.97 (t, J = 8.0 Hz, 
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1H), 3.43 (s, 3H); 
13

C{
1
H} NMR (100 MHz, CDCl3, ppm) δ 147.9, 136.8, 131.8, 

129.0, 128.5, 127.7, 126.0, 120.5, 115.2, 33.0; MS (EI, 70 eV) m/z 210, 195, 167, 133, 

106, 77. 

 

4-Bromo-N-methylaniline (81)
5
. Eluent: petroleum ether/ethyl acetate (v/v = 20/1); 

Brown liquid: 36% yield (6.7 mg, 0.04 mmol); IR (KBr, cm
-1

) 3425, 2927, 2885, 1598, 

1449, 1317, 1261, 1178, 1075, 998, 813, 504; 
1
H NMR (400 MHz, CDCl3, ppm) δ 

7.28 (d, J = 8.0 Hz, 2H), 6.49 (d, J = 8.0 Hz, 2H), 2.81 (s, 3H); 
13

C{
1
H} NMR (100 

MHz, CDCl3, ppm) δ 148.2, 131.7, 113.8, 108.6, 30.6; MS (EI, 70 eV) m/z 185, 133, 

106, 77. 

 

2-Benzylidene-1-(4-bromophenyl)-1-methylhydrazine (83)
4
. Eluent: petroleum 

ether/ethyl acetate (v/v = 20/1); Yellowish solid: 34% yield (9.8 mg, 0.03 mmol); mp 

105.4-106.1 °C; IR (KBr, cm
-1

) 3024, 2927, 1588, 1493, 1309, 1238, 1123, 1001, 970, 

821, 758, 696, 517; 
1
H NMR (400 MHz, CDCl3, ppm) δ 7.73 (d, J = 8.0 Hz, 2H), 7.51 

(s, 1H), 7.46-7.41 (m, 4H), 7.34 (t, J = 8.0 Hz, 1H), 7.28 (d, J = 8.0 Hz, 2H), 3.37 (s, 

3H); 
13

C{
1
H} NMR (100 MHz, CDCl3, ppm) δ 146.8, 136.3, 132.6, 131.7, 128.6, 

127.9, 126.1, 116.5, 112.6, 32.7; MS (EI, 70 eV) m/z 288, 209, 184, 155, 144, 105, 77. 
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14. NMR Spectra 
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