
S-1 

 

Supporting Information for 

Direct Alkylation of Amines with Alcohols Catalyzed by Base 
Qiang-Qiang Li, Zu-Feng Xiao, Chuan-Zhi Yao, Hong-Xing Zheng, and Yan-Biao Kang* 

Center of Advanced Nanocatalysis, Department of Chemistry, University of Science and Technology of China, 

Hefei, Anhui 230026, China 

E-mail: ybkang@ustc.edu.cn 

 

Contents 

1. General Information         S1 

2. Experimental Procedures (condition screening, kie, ICP-AES, etc)   S1 – S9 

3. Reaction Procedures         S10 – S15 

4. References           S16 

5. NMR Spectra          S17 – S48 

 

1. General Information 

Alcohols and bases were all purchased from comercial sources. All alcohols were dried on CaO and 

purified by fractional distillation at reduced pressure under argon. ICP-AES and elemental analysis were 

tested by the service at University of Science and Technology of China. 1H NMR and 13C NMR spectra 

were recorded on a Bruker 400 spectrometer; chemical shifts are reported in δ units relative to CHCl3 [
1H 

δ = 7.26, 13C δ = 77.36] or TMS [1H δ = 0.00, 13C δ = 0.00]. For the React-IR kinetic experiments, the 

reaction spectra were recorded using an IC 15 from Mettler-Toledo AutoChem. Data manipulation was 

carried out using the IC IR software, version 4.2. 

2. Experimental Procedures 

2.1. Reaction Conditions (Scheme 2 in text) 

2.1.1. Effect of Base 

p-Toluenesulfonamide (1 mmol) and a base (150 mol %) [t-BuOK, KOH, NaOH, NaH (60% dispersion 

in mineral oil), Na2CO3, K2CO3, Cs2CO3 and KHCO3] were weighed into a 25 mL Schlenk tube. After 

dried in vacuo for 15 min, benzyl alcohol (1 mL) was added under argon flow. The reaction mixture was 

stirred (350 rpm) at 130 °C for 10 hours. After cooling to room temperature, the crude reaction mixture 

was examined on 1H NMR spectrometer to determine the conversion using tert-butyl methyl ether and 

dimethylsulfoxide as internal standards. 

2.1.2. Screening Reaction Conditions  

p-Toluenesulfonamide salts (1 mmol) and bases (5-30 mol %) were weighed into a 25 mL Schlenk 

tube. After dried in vacuo for 15 min, benzyl alcohol (1 mL) was added under argon flow. The reaction 

mixture was stirred (350 rpm) at 130 °C for 25 hours. After cooling to room temperature, the crude reac-

tion mixture was examined on 1H NMR spectrometer to determine the conversion using tert-butyl methyl 

ether and dimethylsulfoxide as internal standards. 

2.2. Control Experiments 

2.2.1 Isotope Labelling Experiments 

Potassium p-toluenesulfonamide (0.5 mmol) and potassium hydroxide (50 mol %) were weighed into 

a 25 mL Schlenk tube. After dried in vacuo for 15 min, 1a/1a-D (0.5 mL, 4.8 mmol) was added under 
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argon flow. The reaction mixture was stirred (350 rpm) at 130 °C for 1 hour. After cooling to room tem-

perature, the crude reaction mixture was examined on 1H NMR spectrometer to determine the conversion 

using 8-methylquinoline as internal standard. These two reactions were excuted parallelly and the kH/kD 

was determined to be 2.5:1. 

p-Toluenesulfonamide (2 mmol) and potassium hydroxide (2.6 mmol, 130 mol %) were weighed into 

a 25 mL Schlenk tube. After dried in vacuo for 15 min, 1a-D (0.5 mL, 4.8 mmol) and 4-methylbenzyl 

alcohol (4.8 mmol) were added under argon flow. The reaction mixture was stirred (350 rpm) at 140 °C. 

After disppearing of the p-toluenesulfonamide on TLC, the reaction mixture was filtered through a thin 

pad of Celite, followed by washing with dichloromethane. The solvent was evaporated under reduced 

pressure and the solid residue was purified on silica gel column with petroleum ether, dichloromethane 

and ethyl acetate to give the product. 

p-Toluenesulfonamide (2 mmol) and potassium hydroxide (2.6 mmol, 130 mol%) were weighed into a 

25 mL Schlenk tube. After dried in vacuo for 15 min, 1a-D (0.5 mL, 4.8 mmol) and p-tolualdehyde (2 

mmol) were added under argon flow. The reaction mixture was stirred (350 rpm) at 140 °C. After disppear-

ing of the p-toluenesulfonamide on TLC, the reaction mixture was filtered through a thin pad of Celite, 

followed by washing with dichloromethane. The solvent was evaporated under reduced pressure and the 

solid residue was purified on silica gel column with petroleum ether, dichloromethane and ethyl acetate 

to give the product. 

2.2.2 Effect of Oxygen 

Potassium hydroxide (0.05 mmol, 5 mol %) was weighed into a 25 mL Schlenk tube and dried in vacuo 

for 15 min. Benzyl alcohol (1 mL) was first degassed by bubbling argon for 2 hours and then added into 

Schlenk tube under argon flow. Then the mixture was further degassed by freeze-pump-thaw method (in 

liquid nitrogen). Oxygen (0.02 mmol, 0.1 mmol) was added into the Schlenk via syringe. And the reaction 

mixture was stirred (350 rpm) at 130 °C for 13 hours. After cooling to room temperature, the crude reac-

tion mixture was examined on GC to determine the conversion using 8-methylquinoline as internal stand-

ard. 

 

2.3. ICP-AES Analysis of Reaction Mixture for Trace Transition Metals (Table S4) 

The experiments was carried out on inductively coupled plasma atomic emission spectrometer (Optima 

7300DV, Perkin Elmer Corporation) (N. D. refers to Not Detected). 

Table S4. ICP-AES Analysis 
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3. Reaction Procedures 

3.1. Preparation of 8a 

N-benzylidene-4-methylbenzenesulfonamide (5a, 1 mmol) was weighed into a 25 mL Schlenk tube. 

After dried in vacuo for 15 min, benzyl alcohol (1 mL) was added under argon flow. Then the mixture 

was cooled to 0 °C and t-BuLi (1.2 mmol) was added slowly. After stirred at 0 °C for 5 minutes, the 

mixture was stirred at room temperature. After the imine disappeared, MeI (2 mmol) was added slowly. 

After completion of the reaction, the reaction mixture was filtrated through a thin pad of Celite and washed 

with dichloromethane. The solvent was evaporated under reduced pressure and the residue was purified 

on neutral aluminium oxide column with petroleum ether, dichloromethane and ethyl acetate to give the 

product. 

 

N-((benzyloxy)(phenyl)methyl)-N,4-dimethylbenzenesulfonamide (7a) 

39%, 148.8 mg, Colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.0 Hz, 2 H), 7.36-7.25 (m, 12 

H), 6.37 (s, 1H), 4.59 (dd, J = 20.4, 11.6 Hz, 2 H), 2.58 (s, 3 H), 2.43 (s, 3 H). 13C NMR (100 MHz, 

CDCl3) δ 143.8, 137.8, 137.7, 137.4, 130.0, 128.7, 128.6, 128.1, 128.0, 127.7, 127.0, 87.2, 70.4, 28.3, 

21.9. HRMS (ESI) calcd. for C22 H23NO3S Na+ [M+Na]+ 404.1293, found 404.1296. 

 

3.2. Representative Procedure for Benzyl Alcohol Recovery 

When the reaction of benzyl alcohol and potassium sulfonamide finished, the reaction mixture was 

filtrated through a thin pad of Celite and washed with dichloromethane. The solvent was evaporated under 

reduced pressure and the solid residue was purified on silica gel column with petroleum ether, dichloro-

methane and ethyl acetate to give the product and the unreacted alcohol. 80% (6.9 mmol) OF alcohol was 

recycled. 

3.3. Procedure for 1H NMR Monitoring Experiments. 

3.3.1. 1H NMR Monitoring Experiment 

In an ice water bath n-BuLi (0.12 mmol) was added slowly into benzyl alcohol (0.12 mmol) in the 

vessel. The well-mixed solution was added into the solution of 4-methyl-N-(4-methylbenzylidene)ben-

zenesulfonamide (0.1 mmol) in DMSO-d6 (0.5 mL) in NMR tube under argon flow. Shake the tube vig-

orously and take it for 1H NMR test immediately. The operando 1H NMR spectra was recorded over the 

course of the reaction. 

 

3.4. Procedure for React-IR Monitoring Experiments. 

3.4.1. React-IR Monitoring the Reaction of Imine and Benzyl Alcohol 

N-benzylidene-4-methylbenzenesulfonamide (2 mmol) was weighed into a 25 mL Schlenk tube. After 

dried in vacuo for 15 min, benzyl alcohol (3 mL) was added. Then the mixture was cooled to -78 °C and 
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t-BuLi (2.4 mmol) was added slowly. The reaction mixture was stirred at 0 °C for a moment and n-pentane 

was removed by vacuumizing. The IR probe was inserted into the Schlenk tube through an adapter under 

argon flow. The reaction vessel was kept in 130 °C and operando IR spectra was recorded over the course 

of the reaction. 
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N-benzylidene-4-methylbenzenesulfonamide (2 mmol) and KOH (0.1 mmol) were weighed into a 25 

mL Schlenk tube. After dried in vacuo for 15 min, benzyl alcohol (2 mL) was added. The IR probe was 

inserted into the Schlenk tube through an adapter under argon flow. The reaction vessel was kept in 130 °C 

and operando IR spectra was recorded over the course of the reaction (Imine vanished soon after heating 

up to 130 oC). 
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3.4.2. React-IR Monitoring the Reaction of Potassium Sulfonamide and Benzyl Alcohol 

Potassium sulfonamide (2 mmol) and potassium hydroxide (0.1 mmol) were weighed into a 25 mL 

Schlenk tube. After dried in vacuo for 15 min, benzyl alcohol (3 mL) was added. The IR probe was 

inserted into the Schlenk tube through an adapter under argon flow. The reaction vessel was kept in 130 °C 

and operando IR spectra was recorded over the course of the reaction. 

 



S-7 

 

 

3.4.3. React-IR Monitoring the Oxidation of BnOH in Different Atmosphere 

Potassium hydroxide (0.15 mmol) was weighed into a 25 mL Schlenk tube. After dried in vacuo for 15 

min, benzyl alcohol (3 mL) was added. The IR probe was inserted into the Schlenk tube through an adapter 

under argon flow. The reaction vessel was kept in 130 °C and operando IR spectra was recorded over the 

course of the reaction. 
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Potassium hydroxide (0.15 mmol) was weighed into a 25 mL Schlenk tube. Then benzyl alcohol (3 mL) 

was added. The IR probe was inserted through an adapter into the Schlenk tube. Then air balloon was 

connected to the branch of Schlenk tube.The reaction vessel was kept in 130 °C and operando IR spectra 

was recorded over the course of the reaction. 
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3.5. General Procedure for Direct Sulfonamidation of Alcohols 

Potassium sulfonamide (1 mmol) and potassium hydroxide (0.05mmol) were weighed into a 25 mL 

Schlenk tube. After dried in vacuo for 15 min, an alcohol (1 mL) was added under argon flow. The reaction 

mixture was stirred at 130 °C. After disappearing of the potassium sulfonamide on TLC, the reaction 

mixture was filtrated through a thin pad of Celite and washed with dichloromethane. The solvent was 

evaporated under reduced pressure and the solid residue was purified on silica gel column with petroleum 

ether, dichloromethane and ethyl acetate to give the product. 

 

  
N-benzyl-4-methylbenzenesulfonamide (3a)1 

White solid, 25 h, 240 mg, 92%. 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2 H), 7.32-7.18 (m, 

7 H), 4.67 (t, J = 5.6 Hz, 1 H), 4.12 (d, J = 6.4 Hz, 2 H), 2.44 (s, 3 H). 

 

  
4-methyl-N-(pyridin-3-ylmethyl)benzenesulfonamide (3b)3 

White solid, 25 h, 219.9 mg, 84%. 1H NMR (400 MHz, CDCl3) δ 8.48 (dd, J = 4.8, 1.2 Hz, 1 H), 8.39 (d, 

J = 2.0 Hz, 1 H), 7.74 (d, J = 8.4 Hz, 2 H), 7.63-7.60 (m, 1 H), 7.32 - 7.30 (m, 2 H), 7.24-7.20 (m, 1 H), 

5.09 (br s, 1 H), 4.15 (d, J = 6.4 Hz, 2 H), 2.44 (s, 3 H). 

 

 
4-methyl-N-(thiophen-2-ylmethyl)benzenesulfonamide (3c)3 

White solid, 25 h, 262.0 mg, 98%. 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J = 8.0 Hz, 2 H), 7.30 (d, J = 

8.0 Hz, 2 H), 7.19 (dd, J = 5.2, 1.2 Hz, 1 H), 6.89-6.84 (m, 2 H), 4.84 (br s, 1H), 4.33 (d, J = 5.2 Hz, 2 H), 

2.44 (s, 3 H). 

 

  
N-(4-chlorobenzyl)-4-methylbenzenesulfonamide (3d)3 

White solid, 25 h, 289.4 mg, 97%. 1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.0 Hz, 2 H), 7.30 (d, J = 

8.0 Hz, 2 H), 7.23 (d, J = 8.8 Hz, 2 H), 7.13 (d, J = 8.8 Hz, 2 H), 4.80 (t, J = 6.0 Hz, 1 H), 4.09 (d, J = 6.0 

Hz, 2 H), 2.44 (s, 3 H). 
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4-methyl-N-(1-phenylethyl)benzenesulfonamide (3e)8 

White solid, 21 h, 272.6 mg, 99%. 1H NMR (400 MHz, CDCl3) δ 7.62 (d, J = 8.4 Hz, 2 H), 7.20-7.16 

(m, 5 H), 7.11-7.09 (m, 2 H), 5.14 (d, J = 6.8 Hz, 1 H), 4.45 (quintet, J = 6.8 Hz, 1 H), 2.38 (s, 3 H), 

1.41 (d, J = 6.8 Hz, 3 H). 

 

 
N-benzhydryl-4-methylbenzenesulfonamide (3f)9 

White solid, 19 h, 334.1 mg, 99%. 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.4 Hz, 2 H), 7.22-7.19 

(m, 6 H), 7.13-7.09 (m, 6 H), 5.57 (d, J = 7.2 Hz, 1 H), 5.38 (d, J = 7.2 Hz, 1 H), 2.37 (s, 3 H). 

 

 
4-methyl-N-(4-methylbenzyl)benzenesulfonamide (3g)1 

White solid, 25 h, 246.5 mg, 90%. 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J = 8.4 Hz, 2 H), 7.30 (d, J = 

8.4 Hz, 2 H), 7.07 (s, 4 H), 4.79 (br s, 1 H), 4.06 (d, J = 6.0 Hz, 2 H), 2.44 (s, 3 H), 2.30 (s, 3 H). 

 

  
N-(4-methoxybenzyl)-4-methylbenzenesulfonamide (3 H)1 

White solid, 25 h, 273.8 mg, 94%. 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2 H), 7.32 (d, J = 

8.0 Hz, 2 H), 7.11 (d, J = 8.4 Hz, 2 H), 6.80 (d, J = 8.4 Hz, 2 H), 4.54 (br s, 1 H), 4.05 (d, J = 6.0 Hz, 2 

H), 3.78 (s, 3 H), 2.44 (s ,3 H). 

 

  
N-benzylmethanesulfonamide (3i)3 

White solid, 25 h, 153.5 mg, 83%. 1H NMR (400 MHz, CDCl3) δ 7.40-7.30 (m, 5 H), 4.70 (br s, 1 H), 

4.33 (d, J = 6.0 Hz, 2 H), 2.87 (s, 3 H).  

 

  
N-benzyl-4-chlorobenzenesulfonamide (3j)2 

White solid, 25 h, 249.6 mg, 89%. 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.4 Hz, 2 H), 7.47 (d, J = 

8.4 Hz, 2 H), 7.32 - 7.27 (m, 3 H), 7.20 - 7.17 (m, 2 H), 4.70 (br s, 1 H), 4.17 (d, J = 6.0 Hz, 2 H). 
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N-benzyl-4-(trifluoromethoxy)benzenesulfonamide (3k)3 

White solid, 25 h, 307.4 mg, 93%. 1H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.8 Hz, 2 H), 7.32-7.25 (m, 

5 H), 7.18-7.16 (m, 2 H), 4.77 (t, J = 6.0 Hz, 1 H), 4.19 (d, J = 6.0 Hz, 2 H). 

 

  
N-(3-chlorobenzyl)methanesulfonamide (3l)  

White solid, 30 h, 207.4 mg, 94%. 1H NMR (400 MHz, CDCl3) δ 7.35 (s, 1 H), 7.31-7.23 (m, 3 H), 5.00 

(t, J = 6.0 Hz, 1 H), 4.29 (d, J = 6.0 Hz, 2 H), 2.89 (s, 3 H). 13C NMR (100 MHz, CDCl3) δ 139.1, 134.8, 

130.3, 128.3, 128.0, 126.1, 46.6, 41.2. HRMS (ESI) calcd. for C8H10ClNO2SNa+ [M+Na]+ 242.0013, 

found 242.0009. 

 

  
5-chloro-N-(3-chlorobenzyl)thiophene-2-sulfonamide (3m)  

White solid, 30 h, 319.0 mg, 99%. 1H NMR (400 MHz, CDCl3) δ 7.38 (d, J = 4.0 Hz, 1 H), 7.29-7.27 (m, 

2 H), 7.23 (s, 1 H), 7.16-7.14 (m, 1 H), 6.92 (d, J = 4.0 Hz, 1 H), 5.00 (br s, 1 H), 4.22 (d. J = 6.0 Hz, 2 

H). 13C NMR (100 MHz, CDCl3) δ 138.8, 137.9 (2 peaks), 134.8, 132.0, 130.2, 128.5, 128.1, 126.9, 

126.1, 47.0. HRMS (ESI) calcd. for C11H10Cl2NO2S2 [M+H]+ 321.9530, found 321.9524. 

 

  
5-chloro-N-(4-methoxybenzyl)thiophene-2-sulfonamide (3n)  

White solid, 30 h, 279.7 mg, 88%. 1H NMR (400 MHz, CDCl3) δ 7.38 (d, J = 4.0 Hz, 1 H), 7.15 (d, J = 

8.8 Hz, 2 H), 6.92 (d, J = 4.0 Hz, 1 H), 6.84 (d, J = 8.4 Hz, 2 H), 4.75 (br s, 1 H), 4.16 (d, J = 5.6 Hz, 2 

H), 3.79 (s, 3 H). 13C NMR (100 MHz, CDCl3) δ 159.7, 139.1, 137.5, 131.8, 129.5, 127.8, 126.9, 114.3, 

55.5, 47.2. HRMS (ESI) calcd. for C12 H12ClNO3S2Na+
 [M+Na]+ 339.9839, found 339.9841. 

 

3.6. General procedure for direct aryl amination of aromatic alcohols. 

Potassium hydroxide (3 mmol) was weighed into a 25 mL Schlenk tube. After dried in vacuo for 15 

min, an amine (1 mmol) and an alcohol (1 mL) was added under argon flow. The reaction mixture was 

stirred at 130 °C. After disappearing of the amine on TLC, the reaction mixture was filtrated through a 

thin pad of Celite and washed with dichloromethane. The solvent was evaporated under reduced pressure 

and the residue was purified on silica gel column with petroleum ether, dichloromethane and ethyl acetate 

to give the product. 
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N-benzylpyridin-3-amine (3o)2 

Yellow solid, 25 h, 176.4 mg, 96%. 1H NMR (400 MHz, CDCl3) δ 8.06 (d, J = 2.8 Hz, 1 H), 7.96 (dd, J 

= 4.4, 1.0 Hz, 1 H), 7.36-7.26 (m, 5 H), 7.06 (dd, J = 8.0, 4.4 Hz, 1 H), 6.86 (ddd, J = 8.0, 2.8, 1.0 Hz, 1 

H), 4.33 (d, J = 5.2 Hz, 2 H), 4.20 (br s, 1 H).  

 

  
N-benzylaniline (3p)2 

Colorless oil, 48 h, 164.7 mg, 90%. 1H NMR (400 MHz, CDCl3) δ 7.47-7.34 (m, 5 H), 7.29 (m, 2 H), 

6.83-6.77 (m, 1 H), 6.73 - 6.69 (m, 2 H), 4.40 (d, J = 5.2 Hz, 2 H), 4.09 (br s, 1 H).  

 

  
N-(thiophen-2-ylmethyl)pyridin-3-amine (3q)4 

Yellow solid, 25 h, 172.7 mg, 91%. 1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 2.8 Hz, 1 H), 7.99 (dd, J 

= 4.8, 1.2 Hz, 1 H), 7.08 (dd, J = 8.4, 4.8 Hz, 1 H), 7.01 (d, J = 2.4 Hz, 1H), 6.96 (dd, J = 4.8, 2.8 Hz, 1 

H), 6.94 - 6.91 (m, 1 H), 4.52 (s, 2 H), 4.26 (br s, 1 H).  

 

  
N-(thiophen-2-ylmethyl)aniline (3r)5 

Yellow oil, 25 h, 153.9 mg, 81%. 1H NMR (400 MHz, CDCl3) δ 7.23 - 7.16 (m, 3 H), 7.01-7.00 (m, 1 

H), 6.96 (dd, J = 4.8, 3.2 Hz, 1 H), 6.74 (tt, J = 7.2, 1.2 Hz, 1 H), 6.68 - 6.65 (m, 2 H), 4.50 (d, J = 3.2 

Hz, 2 H), 4.03 (br s, 1 H).  

 

  

N-(pyridin-3-ylmethyl)pyridin-3-amine (3s)  

Brown oil, 25 h, 183.4 mg, 99%. 1H NMR (400 MHz, CDCl3) δ 8.63 (dd, J = 2.4, 2.0 Hz, 1 H), 8.55 (dd, 

J = 4.8, 1.6 Hz, 1 H), 8.08 (dd, J = 2.8, 0.4 Hz, 1 H), 8.00 (dd, J = 4.8, 1.2 Hz, 1 H), 7.71 - 7.68 (m, 1 H), 
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7.29 (ddd, J = 8.0, 4.8, 0.8 Hz, 1 H), 7.08 (ddd, J = 8.0, 4.8, 0.8 Hz, 1H), 6.88 (ddd, J = 8.4, 3.0, 1.4 Hz, 

1 H), 4.39 (d, J = 3.6 Hz, 2 H), 4.25 (br s, 1 H). 13C NMR (100 MHz, CDCl3) δ 149.2, 149.1, 143.7, 

139.3, 136.2, 135.1, 134.1, 123.9, 123.7, 118.8, 45.4. HRMS (ESI) calcd. for C11H12N3 [M+H]+ 186.1026, 

found 186.1034. 

 

  

N-benzyl-2-bromoaniline (3t)6 

Yellow oil, 48 h, 235.9 mg, 90%. 1H NMR (400 MHz, CDCl3) δ 7.51-7.49 (m, 1 H), 7.42-7.37 (m, 4 H), 

7.36-7.7.32 (m, 1 H), 7.20-7.16 (m, 1H), 6.66-6.61 (m, 2 H), 4.82 (br s, 1H), 4.44 (d, J = 5.2 Hz, 2 H). 

 

  

N-(4-methoxybenzyl)pyridin-3-amine (3u)7 

White solid, 25 h, 212.1 mg, 99%. 1H NMR (400 MHz, CDCl3) δ 8.06 (d, J = 2.0 Hz, 1 H), 7.97 (dd, J = 

4.8, 1.0 Hz, 1 H), 7.29-7.26 (m, 2 H), 7.07 (dd, J = 8.0, 4.8 Hz, 1 H), 6.91-6.86 (m, 3 H), 4.27 (d, J = 5.6 

Hz, 2 H), 4.04 (br s, 1 H), 3.81 (s, 3 H). 

 

  

N-benzyl-4-chloroaniline (3v)6 

White solid, 48 h, 206.9 mg, 95%. 1H NMR (400 MHz, CDCl3) δ 7.35-7.25 (m, 5 H), 7.12-7.08 (m, 2 H), 

6.56-6.52 (m, 2 H), 4.29 (d, J = 4.8 Hz, 2 H), 4.05 (br s, 1 H).  

 

3.7. General Procedure for Direct Aryl Amination of Aliphatic Alcohols. 

An alcohol (2 mL) was added into a 25 mL Schlenk tube after dried for 15 min. NaH (60% dispersion 

in mineral oil, 120 mg, 1.5 equiv) was added into the solution under argon flow and stirred for 5 min. 

Then an amine (2 mmol, 1 equiv) was added into the mixture and stirred at 160 °C. After disappearing of 
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the amine on TLC, the reaction mixture was filtrated through a thin pad of Celite and washed with di-

chloromethane. The solvent was evaporated under reduced pressure and the residue was purified on silica 

gel column with petroleum ether, dichloromethane and ethyl acetate to give the product. 

 

 

N-octylaniline (3w)11 

NaH (2.0 equiv), yellow oil, 46 h, 182.9 mg, 45%. 1H NMR (400 MHz, CDCl3) δ 7.18 (dd, J = 8.4, 7.2 

Hz, 2 H), 6.69 (t, J = 7.2 Hz, 1 H), 6.61 (d, J = 7.2 Hz, 2 H), 3.59 (s, 1 H), 3.11 (t, J = 7.2 Hz, 2 H), 1.66-

1.59 (m, 2 H), 1.44-1.29 (m, 10 H), 0.90 (t, J = 6.8 Hz, 3 H).  

 

 

N-(3,7-dimethyloct-6-en-1-yl)aniline (3x)10 

NaH (1.5 equiv), yellow oil, 28 h, 232.3 mg, 50%. 1H NMR (400 MHz, CDCl3) δ 7.18 (t, J = 7.6 Hz, 2 

H), 6.69 (t, J = 7.6 Hz, 1 H), 6.61 (d, J = 7.6 Hz, 2 H), 5.10 (t, J = 6.8 Hz, 1 H), 3.54 (br s, 1 H), 3.16-

3.09 (m, 2 H), 2.06-1.92 (m, 2 H), 1.70 (s, 3 H), 1.61 (s, 3 H), 1.47-1.17 (m, 5 H), 0.95 (d, J = 6.4 Hz, 3 

H). 

 

 

N-hexyl-4-methoxyaniline (3y)12 

NaH (2.5 equiv), yellow oil, 46 h, 239.8 mg, 58%. 1H NMR (400 MHz, CDCl3) δ 6.78 (d, J = 8.8 Hz, 2 

H), 6.58 (d, J = 8.8 Hz, 2 H), 3.75 (s, 3 H), 3.33 (br s, 1 H), 3.06 (t, J = 7.2 Hz, 2 H), 1.64-1.57 (m, 2 H), 

1.43-1.30 (m, 6 H), 0.90 (t, J = 7.2 Hz, 3 H).  

 

 

N-hexylaniline (3z)6 

NaH (1.5 equiv), yellow oil, 40 h, 144.1 mg, 41%. 1H NMR (400 MHz, CDCl3) δ 7.17 (t, J = 7.6 Hz, 2 

H), 6.69 (t, J = 7.6 Hz, 1 H), 6.61 (d, J = 7.6 Hz, 2 H), 3.60 (br s, 1 H), 3.10 (t, J = 7.2 Hz, 2 H), 1.65-

1.57 (m, 2 H), 1.44-1.30 (m, 6 H), 0.90 (t, J = 6.4 Hz, 3 H). 
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