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1. Synthesis 

1.1. General procedure (A) for the synthesis of N-aryl-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamides 

(3a-3l) 

The appropriate aryl isothiocyanate  (1.0 equiv., 1.788 mmol) and triethylamine (1.0 equiv., 1.788 

mmol, 0.249 mL) were added to a suspension of (4-sulfamoylphenyl)hydrazine hydrochloride (1.0 equiv., 

1.788 mmol, 400 mg) in MeCN (10 mL) at 0 °C. The mixture was stirred at the same temperature for 3 h. 

Then brine was added to the reaction mixture, and it was extracted with EtOAc (3 × 30 mL). The collected 

organic phases were dried over anhydrous Na2SO4, filtered, and concentrated under reduced pressure.  The 

residue was dissolved in iPrOH (10 mL) and triturated with hexanes (100 mL). The formed precipitate was 

collected and further purified by silica gel column chromatography (MeOH:DCM, 1:10). 

1.2. General procedure (B) for the synthesis of N-aryl-2-(4-sulfamoylphenyl)hydrazine-1-carboxamides 5a 

and 5b 

The appropriate aryl isocyanate (1.0 equiv., 1.788 mmol) and triethylamine (1.0 equiv., 1.788 mmol, 

0.249 mL) were added to a suspension of (4-sulfamoylphenyl)hydrazine hydrochloride (1.0 equiv., 1.788 

mmol, 400 mg) in MeCN (10 mL) at 0 °C. The mixture was stirred at above temperature for 3 h and then 

allowed to warm to 20 °C and stirred for additional 12 h. Then, the reaction was stopped and the solvent was 

evaporated under reduced pressure and the resulting solid was recrystallized from ethanol to get pure prod-

uct. 

N-Phenyl-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3a) 

Following the general procedure (A), compound 3a was obtained as a white solid. (300 mg, 52% yield). 

Rf: 0.35 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.80–6.84 (m, 2H), 7.09 (s, 2H), 7.12–7.15 (m, 1H), 7.28–7.32 (m, 2H), 

7.47-7.49 (m, 2H), 7.66-7.68 (m, 2H), 8.59 (s, 1H), 9.82 (s, 1H), 9.87 (s, 1H) ppm.  13C NMR (100 MHz, 

DMSO-d6) δ = 112.0, 125.0, 125.6, 127.2, 128.0, 134.6, 139.2, 150.9, 181.4 ppm. HRMS (ESI) [M + H]+: 

m/z calcd for (C13H15N4O2S2) 323.0636. Found 323.0646. 

2-(4-Sulfamoylphenyl)-N-(p-tolyl)hydrazine-1-carbothioamide (3b) 

Following the general procedure (A), compound 3b was obtained as a white solid. (219 mg, 36% yield). 

Rf: 0.34 (MeOH/DCM = 1:10). 



 
1H NMR (400 MHz, DMSO-d6) δ = 2.27 (s, 3H), 6.80–6.83 (m, 2H), 7.08–7.11 (m, 4H), 7.32–7.34 (m, 2H), 

7.65-7.67 (m, 2H), 8.57 (s, 1H), 9.75 (s, 1H), 9.78 (s, 1H) ppm.  13C NMR (100 MHz, DMSO-d6) δ = 20.5, 

111.9, 125.5, 127.1, 128.4, 134.1, 134.4, 150.9, 181.4 ppm. HRMS (ESI) [M + H]+: m/z calcd for 

(C14H17N4O2S2) 337.0793. Found 337.0801. 

N-(4-isopropylphenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3c) 

Following the general procedure (A), compound 3c was obtained as a white solid. (112 mg, 17% yield). 

Rf: 0.42 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 1.18 (d, J= 7.0 Hz, 6 H), 2.80-2.91 (m, 1H), 6.79–6.83 (m, 2H), 7.09 (s, 

2H), 7.15–7.17 (m, 2H), 7.35-7.38 (m, 2H), 7.65-7.67 (m, 2H), 8.57 (s, 1H), 9.76 (s, 1H), 9.78 (s, 1H) ppm.  

13C NMR (100 MHz, DMSO-d6) δ = 24.4, 33.4, 112.4, 125.9, 126.2, 127.6, 134.9, 137.2, 145.6, 151.4, 

181.8 ppm. HRMS (ESI) [M + H]+: m/z calcd for (C16H21N4O2S2) 365.1106. Found 365.1116. 

N-(4-Bromophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3d) 

Following the general procedure (A), compound 3d was obtained as a light pink solid. (380 mg, 53% 

yield). Rf: 0.35 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.80–6.82 (m, 2H), 7.09 (s, 2H), 7.44–7.49 (m, 4H), 7.66–7.68 (m, 2H), 

8.61 (s, 1H), 9.92 (s, 1H), 9.96 (s, 1H) ppm.  13C NMR (100 MHz, DMSO-d6) δ = 112.0, 126.6, 127.1, 

127.5, 130.7, 130.9, 138.6, 150.8, 181.2 ppm. HRMS (ESI) [M + H]+: m/z calcd for (C13H14N4O2S2Br) 

400.9742. Found 400.9748. 

N-(4-Chlorophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3e) 



Following the general procedure (A), compound 3e was obtained as a white solid. (285 mg, 45% yield). 

Rf: 0.36 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.79–6.83 (m, 2H), 7.09 (s, 2H), 7.34–7.37 (m, 2H), 7.51–7.55 (m, 2H), 

7.65–7.69 (m, 2H), 8.61 (s, 1H), 9.91 (s, 1H), 9.97 (s, 1H) ppm.  13C NMR (100 MHz, DMSO-d6) δ = 112.0, 

127.1, 127.8, 128.9, 130.7, 134.6, 138.2, 150.8, 181.4 ppm. HRMS (ESI) [M + H]+: m/z calcd for 

(C13H14N4O2S2Cl) 357.0247. Found 357.0250. 

N-(4-nitrophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3f) 
Following the general procedure (A), compound 3f was obtained as a white solid. (167 mg, 25% yield). 

Rf: 0.37 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.82–6.85 (m, 2H), 7.10 (s, 2H), 7.67–7.69 (m, 2H), 7.97–7.99 (m, 2H), 

8.16–8.20 (m, 2H), 8.70 (s, 1H), 10.23 (s, 1H), 10.34 (s, 1H) ppm.  13C NMR (100 MHz, DMSO-d6) δ = 

112.2, 123.6, 124.4, 127.2, 135.0, 143.3, 145.7, 150.6, 181.0 ppm. HRMS (ESI) [M + H]+: m/z calcd for 

(C13H14N5O4S2) 368.0487. Found 368.0494. 

2-(4-sulfamoylphenyl)-N-(m-tolyl)hydrazine-1-carbothioamide (3g) 

Following the general procedure (A), compound 3g was obtained as a pink solid. (156 mg, 26% yield). 

Rf: 0.41 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 2.27 (s, 3H), 6.79–6.83 (m, 2H), 6.94–6.96 (m, 1H), 7.09 (s, 2H), 7.16–

7.20 (m, 1H), 7.27–7.32 (m, 2H), 7.65–7.68 (m, 2H), 8.58 (s, 1H), 9.79 (s, 2H) ppm.  13C NMR (100 MHz, 

DMSO-d6) δ = 21.0, 112.0, 122.6, 125.7, 126.0, 127.2, 127.8, 134.5, 137.2, 139.0, 150.9, 181.3 ppm. 

HRMS (ESI) [M + H]+: m/z calcd for (C14H17N4O2S2) 337.0793. Found 337.0794. 



N-(3-Bromophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3h) 

Following the general procedure (A), compound 3h was obtained as a white solid. (257 mg, 36% yield). 

Rf: 0.41 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.80–6.83 (m, 2H), 7.09 (s, 2H), 7.24–7.34 (m, 2H), 7.53–7.56 (m, 1H), 

7.66–7.68 (m, 2H), 7.83–7.84 (m, 1H), 8.62 (s, 1H), 9.97 (s, 1H), 10.01 (s, 1H) ppm.  13C NMR (100 MHz, 

DMSO-d6) δ = 112.5, 120.8, 124.6, 127.6, 127.9, 128.1, 130.2, 135.1, 141.3, 151.2, 181.7 ppm. HRMS 

(ESI) [M + H]+: m/z calcd for (C13H14N4O2S2Br) 400.9742. Found 400.9746. 

N-(3-chlorophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3i) 
Following the general procedure (A), compound 3i was obtained as a white solid. (225 mg, 35% yield). 

Rf: 0.36 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.80–6.83 (m, 2H), 7.10 (s, 2H), 7.17–7.20 (m, 1H), 7.30–7.34 (m, 1H), 

7.48–7.51 (m, 1H), 7.66–7.68 (m, 2H), 7.71–7.72 (m, 1H), 8.62 (s, 1H), 9.97 (s, 1H), 10.01 (s, 1H) ppm.  

13C NMR (100 MHz, DMSO-d6) δ = 112.1, 123.8, 124.6, 124.9, 127.2, 129.5, 132.0, 134.7, 140.7, 150.8, 

181.3 ppm. HRMS (ESI) [M + H]+: m/z calcd for (C13H14N4O2S2Cl) 357.0247. Found 357.0245. 

N-(3-Cyanophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3j) 
Following the general procedure (A), compound 3j was obtained as a white solid. (189 mg, 30% yield). 

Rf: 0.33 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.81–6.85 (m, 2H), 7.10 (s, 2H), 7.49–7.52 (m, 1H), 7.58–7.60 (m, 1H), 

7.67–7.69 (m, 2H), 7.85–7.88 (m, 1H), 8.04 (s, 1H), 10.07 (s, 1H), 10.15 (s, 1H) ppm.  13C NMR (100 MHz, 



DMSO-d6) δ = 110.7, 112.2, 118.7, 127.2, 128.5, 128.6, 129.4, 130.3, 134.9, 140.2, 150.7, 181.4 ppm. 

HRMS (ESI) [M + H]+: m/z calcd for (C14H14N5O2S2) 348.0589. Found 348.0588. 

N-(2-Bromophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3k) 

Following the general procedure (A), compound 3k was obtained as a white solid. (215 mg, 30% yield). 

Rf: 0.44 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.88–6.90 (m, 2H), 7.10 (s, 2H), 7.16–7.20 (m, 1H), 7.35–7.39 (m, 1H), 

7.55–7.58 (m, 1H), 7.62–7.64 (m, 1H), 7.67–7.69 (m, 2H), 8.70 (s, 1H), 9.75 (s, 1H), 9.99 (s, 1H) ppm.  13C 
NMR (100 MHz, DMSO-d6) δ = 112.3, 121.7, 127.1, 127.7, 128.0, 130.1, 132.4, 134.8, 138.0, 150.8, 181.9 

ppm. HRMS (ESI) [M + H]+: m/z calcd for (C13H14N4O2S2Br) 400.9742. Found 400.9747. 

N-(2,4-Dichlorophenyl)-2-(4-sulfamoylphenyl)hydrazine-1-carbothioamide (3l) 
Following the general procedure (A), compound 3l was obtained as a white solid. (254 mg, 36% yield). 

Rf: 0.39 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 6.85–6.87 (m, 2H), 7.11 (s, 2H), 7.39–7.42 (m, 1H), 7.50–7.52 (m, 1H), 

7.63–7.69 (m, 3H), 8.71 (s, 1H), 9.78 (s, 1H), 10.07 (s, 1H) ppm.  13C NMR (100 MHz, DMSO-d6) δ = 

112.2, 127.2, 127.3, 128.8, 131.3, 131.7, 132.3, 134.9, 136.0, 150.8, 182.2 ppm. HRMS (ESI) [M + H]+: m/z 

calcd for (C13H13N4O2S2Cl2) 390.9857. Found 390.9861. 

N-Phenyl-2-(4-sulfamoylphenyl)hydrazine-1-carboxamide (5a) 

Following the general procedure (B), compound 5a was obtained as a white solid. (309 mg, 56% yield). 

Rf: 0.28 (MeOH/DCM = 1:10). 

 



1H NMR (400 MHz, DMSO-d6) δ = 6.83 (d, J= 8.6 Hz, 2H), 6.92–6.96 (m, 1H), 7.03 (s, 2H), 7.21–7.25 (m, 

2H), 7.49–7.51 (m, 2H), 7.62 (d, J= 8.6 Hz, 2H), 8.29 (s, 2H), 8.75 (s, 1H) ppm.  13C NMR (100 MHz, 

DMSO-d6) δ = 111.3, 118.8, 121.9, 127.1, 128.5, 133.5, 139.7, 152.4, 156.1 ppm. HRMS (ESI) [M + H]+: 

m/z calcd for (C13H15N4O3S) 307.0865. Found 307.0868. 

2-(4-Sulfamoylphenyl)-N-(p-tolyl)hydrazine-1-carboxamide (5b) 

Following the general procedure (B), compound 5b was obtained as a white solid. (177 mg, 31% yield). 

Rf: 0.29 (MeOH/DCM = 1:10). 

 
1H NMR (400 MHz, DMSO-d6) δ = 2.22 (s, 3H), 6.81–6.83 (m, 2H), 7.02–7.04 (m, 4H), 7.37–7.39 (m, 2H), 

7.61–7.63 (m, 2H), 8.24 (m, 1H), 8.27 (s, 1H), 8.65 (s, 1H) ppm.  13C NMR (100 MHz, DMSO-d6) δ = 20.3, 

111.3, 118.9, 127.1, 128.9, 130.7, 135.5, 137.1, 152.4, 156.2 ppm. HRMS (ESI) [M + H]+: m/z calcd for 

(C14H17N4O3S) 321.1021. Found 321.1028. 

 

 

 

 
  



 

 
1H NMR spectrum of compound 3a. 

 

 
13C NMR spectrum of compound 3a. 
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1H NMR spectrum of compound 3b. 

 

 
13C NMR spectrum of compound 3b. 
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1H NMR spectrum of compound 3c. 

 

 

 
13C NMR spectrum of compound 3c. 
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1H NMR spectrum of compound 3d. 

 

 
13C NMR spectrum of compound 3d. 
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1H NMR spectrum of compound 3e. 

 

 
13C NMR spectrum of compound 3e. 
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1H NMR spectrum of compound 3f. 

 

 
13C NMR spectrum of compound 3f. 
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1H NMR spectrum of compound 3g. 

 

 
13C NMR spectrum of compound 3g. 
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1H NMR spectrum of compound 3h. 

 

 
13C NMR spectrum of compound 3h. 
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1H NMR spectrum of compound 3i. 

 

 

 
13C NMR spectrum of compound 3i. 
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1H NMR spectrum of compound 3j. 

 

 
13C NMR spectrum of compound 3j. 
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1H NMR spectrum of compound 3k. 

 

 
13C NMR spectrum of compound 3k. 
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1H NMR spectrum of compound 3l. 

 

 
13C NMR spectrum of compound 3l. 
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spectrum of 
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13C NMR spectrum of compound 5a. 
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1H NMR spectrum of compound 5b. 

 

 
13C NMR spectrum of compound 5b. 
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HRMS spectra of compound 3a 
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HRMS spectra of compound 3c 

 

 

 

 

HRMS spectra of compound 3d 

 



 

HRMS spectra of compound 3e 

 

 

 

 

HRMS spectra of compound 3f 

 



 

HRMS spectra of compound 3g 

 

 

 

HRMS spectra of compound 3g 

 

 

  



 

HRMS spectra of compound 3i 

 

 

HRMS spectra of compound 3j 

 

 



 

HRMS spectra of compound 3k 

 

 

 

HRMS spectra of compound 3l 

 



 
HRMS spectra of compound 5a 

 

 

 

 

HRMS spectra of compound 5b 

 


