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A. General Information. All reagents were purchased from commercial sources and used 

without further purification. 1H NMR spectra were determined on 400 MHz spectrometer as 

solutions in CDCl3. Chemical shifts are expressed in parts per million (δ) and the signals were 

reported as s (singlet), d (doublet), t (triplet), m (multiplet), dd (double doublet) and coupling 

constants (J) were given in Hz. 13C NMR spectra were recorded at 100 MHz in CDCl3 solution. 

Chemical shifts as internal standard are referenced to CDCl3 (δ = 7.26 for 1H and δ = 77.16 for 

13C NMR) as internal standard. TLC was done on silica gel coated glass slide. X-ray single 

crystal data were collected using Mo Kα (λ = 0.71073 Å) radiation with a CCD area detector. All 

solvents were dried and distilled before use. All the aziridines were prepared according to the 

previously reported method.[1] 

 

 

B. Typical procedure for the synthesis of N-(2-hydroxycyclohexyl)-4-

methylbenzenesulfonamide (2o).[2] A mixture of 2j (0.25 mmol), Zn dust (6 equiv) and NH4Cl 

(10 equiv) in acetic acid (2 mL) were taken in a dry sealed tube and heated at 80 ˚C for 1 h. After 

that the reaction mixture was neutralized by the saturated solution of NaHCO3. Then it was 

extracted with dichloromethane (5 mL) and the organic layer was dried over anhydrous Na2SO4. 

After evaporation of the organic solvent, the crude product was subjected to column 

chromatography to obtain the pure product. 
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C. Structure Determination (X-ray crystallographic data of 2j): 

 The Colourless  crystal of 2j were obtained by crystallization from a solution in 

dichloromethane/ hexane. Chemical Formula: C13H18N2O5S 

 

 

  

 

 

 

 ORTEP (with 50% probability) diagram for the structure 2-(4-           
Methylphenylsulfonamido)cyclohexyl nitrate (2j) 

Crystal system                                                       monoclinic 

Formula                                                                 C13H18N2O5S 

Space group                                                           P 1 c 1 

Wavelength                                                            0.71073 Å 

Unit cell dimensions        a = 8.623(2) Å          α = 90° 

                                           b = 9.268(2) Å              β = 101.362(14)° 

                                                c = 19.565(5) Å            γ = 90° 

R-factor (%)                                                           4.87 

Volume                                                          1533.0(7) Å3  

Z                                                                      4 

 

The crystallographic data have been deposited with the Cambridge Crystallographic Data Centre 

as supplementary publication with a CCDC reference number CCDC 1549293.   
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D. Analytical data for 2a-2n and 2o: 

 

2-(4-Methylphenylsulfonamido)-1-phenylethyl nitrate (2a).[3] Yellow solid (302 mg, 

90%), mp: 85-87 °C; 1H NMR (CDCl3, 400 MHz): δ 7.74 (d, J = 8.4 Hz, 2H), 7.37-7.36 (m, 3H), 

7.32-7.26 (m, 4H), 5.83-5.80 (m, 1H), 5.13 (s, 1H), 3.38-3.32 (m, 2H), 2.43 (s, 3H); 13C NMR 

(CDCl3, 100 MHz): δ 144.1, 136.8, 134.8, 130.1, 129.8,  129.2, 127.1, 126.6, 83.6, 46.0, 21.7.   

 

 

2-(4-Methylphenylsulfonamido)-1-(p-tolyl)ethyl nitrate (2b).[3] Pale yellow gummy 

mass, (304 mg, 87%); 1H NMR (CDCl3, 400MHz): δ 7.73 (d, J = 8.4 Hz, 2H), 7.31 (d,  J = 8.4 

Hz, 2H), 7.16 (s, 4H), 5.79-5.75 (m, 1H), 4.97 (t, J = 6.4 Hz, 1H), 3.37-3.20 (m, 2H), 2.43 (s, 

3H), 2.34 (s, 3H); 13C NMR (CDCl3, 100 MHz): δ 144.1, 139.9, 136.9, 131.7, 130.0, 129.9, 

127.1, 126.6, 83.6, 45.9, 21.7, 21.3. 
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2-(4-Methylphenylsulfonamido)-1-(m-tolyl)ethyl nitrate (2c). White Solid, (322 mg, 

92%), mp: 89-91 °C; 1H NMR (CDCl3, 400 MHz): δ 7.78 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.0 

Hz, 2H), 7.30-7.27 (m, 1H), 7.20 (d, J = 7.2 Hz, 1H), 7.11-7.09 (m, 2H), 5.84-5.80 (m, 1H), 5.24 

(s, 1H), 3.45-3.33 (m, 2H), 2.46 (s, 3H), 2.36 (s, 3H); 13C NMR (CDCl3, 100 MHz) δ 144.1, 

139.0, 136.9, 134.7, 130.5, 130.0, 129.0, 127.2, 127.1, 123.6, 83.7, 46.0, 21.6, 21.4. Anal. Calcd 

For C16H18N2O5S: C, 54.85; H, 5.18; N, 8.00%; Found: C, 54.78; H, 5.12; N, 8.05%. 

 

 

1-(4-Chlorophenyl)-2-(4-methylphenylsulfonamido)ethyl nitrate (2d). Light yellow 

gummy mass (289 mg, 78%); 1H NMR (CDCl3, 400 MHz): δ 7.71 (d, J = 8.0 Hz, 2H), 7.35-7.30 

(m, 4H), 7.23-7.21 (m, 2H), 5.81-5.78 (m, 1H), 4.90 (s, 1H), 3.37-3.30 (m, 2H), 2.44 (s, 3H); 13C 

NMR (CDCl3, 100 MHz): δ 144.3, 136.8, 135.9, 133.3, 130.1, 129.5, 128.0, 127.1, 82.9, 45.9, 

21.7. Anal. Calcd For C15H15ClN2O5S: C, 48.59; H, 4.08; N, 7.55%; Found: C, 48.51; H, 4.01; 

N, 7.46%. 
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1-(2-Chlorophenyl)-2-(4-methylphenylsulfonamido)ethyl nitrate (2e).[4] Pale yellow oil 

(322 mg, 87%) ; 1H NMR (CDCl3, 400 MHz): δ 7.76 (d, J = 8.4 Hz, 2H), 7.38-7.36 (m, 1H), 

7.32-7.27 (m, 5H), 6.23-6.20 (m, 1H), 5.27-5.23 (m, 1H), 3.57-3.50 (m, 1H), 3.31-3.23 (m,  1H), 

2.43 (s, 3H); 13C NMR (CDCl3, 100 MHz): δ 144.1, 137.0, 132.9, 132.5, 130.5, 130.2, 130.0, 

127.7, 127.1, 126.7, 79.9, 44.7, 21.6. 

 

 

1-(3-Fluorophenyl)-2-(4-methylphenylsulfonamido)ethyl nitrate (2f). Colourless oil 

(290 mg, 82%); 1H NMR (CDCl3, 400 MHz): δ 7.73 (d, J = 8.0 Hz, 2H), 7.37-7.30 (m, 3H), 

7.09-6.95 (m, 3H), 5.82-5.79 (m, 1H), 5.21 (s, 1H), 3.38-3.28 (m, 2H), 2.43 (s, 3H); 13C NMR 

(CDCl3, 100 MHz): δ 163.0 (d, 1JC-F = 246 Hz), 144.3, 137.3 (2C), 136.7, 131.0 (d, 4JC-F = 8 Hz), 

130.1, 127.1, 122.3 (d, 3JC-F = 3 Hz), 116.8, 116.6, 113.6 (d, 2JC-F = 22 Hz), 82.7, 45.9, 21.7. 

Anal. Calcd For C15H15FN2O5S: C, 50.84; H, 4.27; N, 7.91%; Found: C, 50.92; H, 4.20; N, 

7.98%. 
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1-(4-Bromophenyl)-2-(4-methylphenylsulfonamido)ethyl nitrate (2g). Pale yellow oil 

(348 mg, 84%); 1H NMR (CDCl3, 400 MHz): δ 7.71 (d, J = 8.0 Hz,  2H), 7.49-7.47 (m, 2H), 

7.30 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.4 Hz,  2H), 5.80-5.77 (m, 1H), 5.16 (s, 1H),  3.36-3.30 

(m, 2H), 2.43 (s, 3H); 13C NMR (CDCl3, 100 MHz): δ 144.2, 136.7, 133.8, 132.4, 130.1, 128.3, 

127.0, 123.9, 82.9, 45.8, 21.7. Anal. Calcd For C15H15BrN2O5S: C, 43.39; H, 3.64; N, 6.75%; 

Found: C, 43.29; H, 3.70; N, 6.68%. 

 

 

2-(4-Methylphenylsulfonamido)-1-(3-nitrophenyl)ethyl nitrate (2h). White gummy 

mass (324 mg, 85%); 1H NMR (CDCl3, 400 MHz): δ 8.22-8.19 (m, 1H), 8.13-8.12 (m, 1H), 

7.72-7.66 (m, 3H), 7.57 (t, J = 8.0 Hz ,1H), 7.30 (d, J = 8.0 Hz , 2H), 5.95-5.92 (m, 1H), 5.37 (t, 

J = 6.4 Hz, 1H), 3.43-3.38 (m, 2H), 2.43 (s, 3H); 13C NMR (CDCl3, 100 MHz): δ 148.6, 144.4, 

137.1, 136.6, 132.8, 130.4, 130.1, 127.0, 124.6, 121.7, 82.1, 45.8, 21.6. Anal. Calcd For 

C15H15N3O7S: C, 47.24; H, 3.96; N, 11.02%; Found: C, 47.15; H, 3.82; N, 10.94%. 
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1-(4-(Chloromethyl)phenyl)-2-(4-methylphenylsulfonamido)ethyl nitrate (2i). Light 

yellow gummy mass (338 mg, 88%); 1H NMR (CDCl3, 400 MHz): δ 7.73 (d, J = 8.0 Hz, 2H), 

7.40-7.38 (m, 2H), 7.32-7.27 (m, 4H), 5.85-5.81 (m, 1H), 5.23-5.20 (m, 1H), 4.55 (s, 2H), 3.36-

3.31 (m, 2H), 2.43 (s, 3H); 13C NMR (CDCl3, 100 MHz): δ 144.2, 139.1, 136.7, 135.0, 130.1, 

129.3, 127.1, 127.0, 83.2, 45.9, 45.5, 21.6. Anal. Calcd For C16H17ClN2O5S: C, 49.94; H, 4.45; 

N, 7.28%; Found: C, 49.84; H, 4.36; N, 7.37%. 

 

 

2-(4-Methylphenylsulfonamido)cyclohexyl nitrate (2j).[5] Colourless solid (282 mg, 

90%), mp: 116-117 °C; 1H NMR (CDCl3, 400 MHz): δ 7.75 (d, J = 8.0 Hz, 2H), 7.30 (d, J = 8.0 

Hz, 2H), 5.37 (s, 1H), 4.81-4.75 (m, 1H), 3.29-3.21 (m, 1H), 2.42 (s, 3H), 2.04-1.98 (m, 2H), 

1.70-1.61 (m, 2H), 1.42-1.31 (m, 4H); 13C NMR (CDCl3, 100 MHz): δ 143.7, 137.6, 129.8, 

127.0, 82.9, 54.0, 32.4, 29.0, 23.4, 23.1, 21.6.  
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2-(4-Methylphenylsulfonamido)-3-oxo-1,3-diphenylpropyl nitrate (2k). White gummy 

mass (317 mg, 72%); 1H NMR (CDCl3, 400 MHz): δ 7.81-7.78 (m, 2H), 7.67-7.63 (m, 3H), 

7.59-7.57 (m, 1H), 7.51-7.47 (m, 2H), 7.25-7.24 (m, 2H), 7.15 (d, J = 8.4 Hz, 2H), 7.03-7.00 (m, 

2H), 6.06-6.03 (m, 1H), 5.62 (d, J = 8.4 Hz, 1H), 5.57-5.54 (m, 1H), 2.31 (s, 3H); 13C NMR 

(CDCl3, 100 MHz): δ 193.8, 144.0, 134.8, 129.9, 129.8, 129.3 (2C), 128.9, 128.8, 128.6, 127.7, 

127.3, 127.2, 83.1, 59.2, 21.6. Anal. Calcd For C22H20N2O6S: C, 59.99; H, 4.58; N, 6.36%; 

Found: C, 59.90; H, 4.47; N, 6.30%. 

 

 

1-(4-Fluorophenyl)-2-(4-methylphenylsulfonamido)-3-oxo-3-phenylpropyl nitrate (2l). 

Yellow gummy mass (343 mg, 75%): 1H NMR (CDCl3, 400 MHz): δ 7.83-7.80 (m, 2H), 7.70-

7.61 (m, 3H), 7.52-7.48 (m, 2H), 7.14 (d, J = 8.0 Hz, 2H), 7.05-7.01 (m, 2H), 6.95-6.90 (m, 2H), 

6.03 (d, J = 4.8 Hz, 1H), 5.73 (d, J = 8.8 Hz,  1H), 5.54-5.51 (m, 1H), 2.31 (s, 3H); 13C NMR 

(CDCl3, 100 MHz): δ 194.0, 163.5 (d, 1JC-F = 248 Hz), 144.1, 136.7, 135.0, 134.2, 129.8  (d, 3JC-

F = 4Hz), 129.4 (d, 4JC-F = 9 Hz), 128.8, 128.6, 128.5, 127.1, 115.9 (d, 2JC-F = 22 Hz), 82.5, 58.9, 



 

10 
 

21.6. Anal. Calcd For C22H19FN2O6S: C, 57.64; H, 4.18; N, 6.11%; Found: C, 57.54; H, 4.06; N, 

6.03%.  

 

 

  4-Hydroxy-3-(4-methylphenylsulfonamido)butan-2-yl nitrate (2m). Brown gummy mass 

(234 mg, 77%); 1H NMR (CDCl3, 400 MHz): δ 7.74 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.0 Hz, 

2H), 5.22 (d, J = 9.2 Hz, 1H), 5.15-5.08 (m, 1H), 4.48-4.38 (m, 2H), 3.83-3.79 (m, 1H), 2.44 (s, 

3H), 1.37 (d, J = 6.4 Hz, 3H); 13C NMR (CDCl3, 100 MHz): δ 144.7, 136.7, 130.2, 127.1, 78.9, 

69.8, 53.4, 21.7, 15.3. Anal. Calcd For C11H16N2O6S: C, 43.42; H, 5.30; N, 9.21%; Found: C, 

43.31; H, 5.22; N, 9.26%. 

 

 

4-Bromo-3-(4-methylphenylsulfonamido)butan-2-yl nitrate (2n). Light yellow oil (308 

mg, 84%); 1H NMR (CDCl3, 400 MHz): δ 7.74 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 

5.31-5.25 (m, 2H), 4.14-4.10 (m, 1H), 3.42-3.28 (m, 2H), 2.43 (s, 3H), 1.46 (d, J = 6.4 Hz, 3H); 
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13C NMR (CDCl3, 100 MHz): δ 144.3, 136.5, 130.1, 127.1, 78.8, 52.4, 45.9, 21.7, 16.0. Anal. 

Calcd For C11H15BrN2O5S: C, 35.98; H, 4.12; N, 7.63%; Found: C, 35.87; H, 4.04; N, 7.56%. 

 

 

N-(2-hydroxycyclohexyl)-4-methylbenzenesulfonamide (2o).[2] White solid (50.50 mg, 

75%), mp: 128-130 °C; 1H NMR (400 MHz, CDCl3): δ 7.79 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 

Hz, 2H), 4.96 (d, J = 6.8 Hz, 1H), 3.31-3.26 (m, 1H), 2.89-2.81 (m, 1H), 2.66 (s,1H),  2.43 (s, 

3H), 2.03-1.99 (m, 1H), 1.74-1.58 (m, 3H), 1.25-1.11 (m, 4H); 13C NMR (100 MHz, CDCl3): δ 

143.8, 137.5, 129.9, 127.3, 73.5, 59.8, 33.5, 32.0, 24.8, 24.0, 21.7. 
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