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General Information 

All Reactions were performed in autoclave under hydrothermal or solvothermal 
conditions. The Reagents used for experiments were purchased from Sinopharm 
Chemical Reagent, Sigma-Aldrich and Alfa Aesar and used as received unless 
otherwise noted. Ethyl acetate and petroleum ether used as eluent were dried by 
MgSO4 and distilled before used. 1H and 13C NMR spectra were recorded at 300, 75 
MHz, respectively. Proton and carbon magnetic resonance spectra (1H NMR and 13C 
NMR) were recorded using tetramethylsilane (TMS) in the solvent of CDCl3 as the 
internal standard (1H NMR: TMS at 0.00 ppm, CHCl3 at 7.26 ppm; 13C NMR: CDCl3 
at 77.0 ppm). The yields reported were isolated yields and average of two runs. 

Experimental Section 

General procedure for coupling reactions: Aryl halide (0.5 mmol), phenylboronic acid 
(0.75 mmol), K2CO3 (1.5 mmol), TBAB (0.12 mmol), commercial Pd/C (0.6 mol%) 
were added to 2 mL deionized water. The reaction mixture was transferred to an 
autoclave and heated at 130 oC for 2h or 4h. The solution was extracted with suitable 
solvent, such as ethyl acetate, chloroform (3 5 ml) and concentrated by rotary 
evaporator. The residue was purified by column chromatography on silica gel to 
provide the desired product. 
General procedure for amination reactions: aryl halide (0.5 mmol), NH3·H2O (3.0 
mmol), and CuI (5 mol%) were added to 2 mL deionized water. The reaction mixture 
was transferred to an autoclave and heated at 200 oC for 2h. The solution was 
extracted with suitable solvent, such as ethyl acetate, chloroform (3 5 ml) and 
concentrated by rotary evaporator. The residue was purified by column 
chromatography on silica gel to provide the desired product. 
 

Table S1 Catalytic experiment of recycled Commercial Pd/C for Suzuki-Miyaura 
Coupling[a] 

 

 
Recycle times 1    2 3 

Yield[%][b] 95 94 76 

[a] Reaction condition: 4-bromoanisole (0.5 mmol), phenylboronic acid (0.75 mmol), 
K2CO3 (1.5 mmol), TBAB (0.12 mmol), water (2 mL), and commercial Pd/C 
(0.6mol%), 130 oC, 2h, hydrothermal treatment. [b] Yields were determined by GC. 
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Table S2: Amination of 4-bromoanisole: optimization of the reaction conditions. [a] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[a] Reaction condition: 4-bromoanisole (0.5 mmol), NH3·H2O (3.0 mmol), water (2 
mL), base (1.5 mmol), and CuI (5 mol%), 2h, hydrothermal treatment. [b] Yields were 
determined by GC. 
4-Methoxybiphenyl 
Eluent: petroleum ether/ethyl acetate 30:1, white solid. 1H NMR (300 MHz, CDCl3) δ: 
7.54-7.58 (m, 4H), 7.41-7.45 (m, 2H), 7.32 (t, J=8.2 Hz, 1H), 7.00 (d, J=9.1 Hz, 2H), 
3.87 (s, 3H); 13C NMR (CDCl3, 75 MHz) δ: 159.3, 140.9, 133.9, 128.8, 128.3, 126.8, 
126.7, 114.3, 55.4. 

 
4-Acetylbiphenyl 
Eluent: petroleum ether/ethyl acetate 20:1, white solid. 1H NMR (300 MHz, CDCl3) δ: 
8.04 (d, 2H), 7.68 (d, J=8.1Hz, 2H), 7.62 (d, J=8.1 Hz, 2H), 7.45-7.49 (m, 3H), 2.67 
(s, 3H); 13C NMR (CDCl3, 75 MHz) δ: 145.9, 140.0, 136.0, 129.1, 129.05, 129.01, 
128.3, 127.4, 127.3, 26.8.  

 
2-Aminodiphenyl 
Eluent: petroleum ether/ethyl acetate 1:0, light purple solid. 1H NMR (300 MHz, 
CDCl3) δ: 7.50-7.52 (m, 3H), 7.39-7.43 (m, 2H), 7.21 (d, J=7.6Hz, 2H), 6.88 (t, 1H), 
6.81 (d, 1H), 3.7 (br, 2H); 13C NMR (CDCl3, 75 MHz) δ: 143.6, 139.7, 130.6, 129.3, 
129.0, 128.6, 127.8, 127.3, 118.8, 115.8. 

NH2  

3-Phenylbenzaldehyde 
Eluent: petroleum ether/ethyl acetate 30:1, colorless liquid. 1H NMR (300 MHz, 
CDCl3) δ: 10.10 (s, 1H), 8.10 (s, 1H), 7.86 (d, J=7.7 Hz, 2H), 7.61-7.64 (m, 3H), 
7.46-7.48 (m, 3H); 13C NMR (CDCl3, 75 MHz) δ: 192.4, 142.3, 139.8, 137.0, 133.2, 

Entry TBAB/mg Base Temperature/ oC Yield[%][b] 

1 0 / 200 91 

2 40 / 200 90 

3 / K2CO3 200 90 

4 / / 150 46 

5 / / 100 <5 
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129.6, 129.0, 128.7, 128.3, 128.1, 127.2. 

 

4-Phenylbenzaldehyde 
Eluent: petroleum ether/ethyl acetate 20:1, colorless liquid. 1H NMR (300 MHz, 
CDCl3) δ: 10.06 (s, 1H), 7.96 (d, J=7.0 Hz, 2H), 7.76 (d, J=7.0 Hz, 2H), 7.64 (d, 
J=7.1Hz, 2H), 7.46-7.50 (m, 3H); 13C NMR (CDCl3, 75 MHz) δ: 192.0, 130.4, 129.1, 
127.8, 127.5. 

 

4-Methybiphenyl 
Eluent: petroleum ether/ethyl acetate 1:0, white solid. 1H NMR (300 MHz, CDCl3) δ: 
7.59 (d, 2H), 7.50 (d, J=7.9Hz, 2H), 7.44 (q, J=7.6 Hz, 2H), 7.34 (t, 1H), 7.25 (d, 
J=7.9Hz, 2H), 2.41 (s, 3H); 13C NMR (CDCl3, 75 MHz) δ: 141.3, 138.5, 137.1, 129.6, 
128.8, 127.1, 21.2. 

 
2-Methybiphenyl 
Eluent: petroleum ether/ethyl acetate 1:0, colorless liquid. 1H NMR (300 MHz, CDCl3) 
δ: 7.43 (m, 2H), 7.38 (m, 2H), 7.31-7.35 (m, 5H), 2.36 (s, 3H); 13C NMR (CDCl3, 75 
MHz) δ: 142.1, 135.5, 130.5, 130.0, 129.4, 128.2, 127.4, 126.9, 125.9, 20.6. 

 

2-Phenylpyridine 
Eluent: petroleum ether/ethyl acetate 15:1, light yellow oil. 1H NMR (300 MHz, 
CDCl3) δ: 8.70 (d,J=4.8Hz, 1H), 8.01 (d, J=6.9Hz, 2H), 7.73 (m, 2H), 7.41-7.47 (m, 
3H), 7.23 (m, 1H); 13C NMR (CDCl3, 75 MHz) δ: 157.6, 149.8, 139.5, 136.8, 129.0, 
128.8, 127.0, 122.2, 120.7. 

 
4-Nitrobiphenyl 
Eluent: petroleum ether/ethyl acetate 50:1, yellow solid. 1H NMR (300 MHz, CDCl3) 
δ: 8.29 (d, J=8.6 Hz, 2H), 7.74 (d, J=8.9 Hz, 2H), 7.62 (d, J=8.5 Hz, 2H), 7.44-7.52 
(m, 3H); 13C NMR (CDCl3, 75 MHz) δ: 129.2, 127.9, 127.5, 124.2. 

 
trans-Stilbene 
Eluent: petroleum ether/ethyl acetate 1:0, colorless solid. 1H NMR (300 MHz, CDCl3) 
δ: 7.54 (d, J=7.9 Hz, 2H), 7.36-7.41 (m, 4H), 7.28 (t, J=7.0 Hz, 2H), 7.14 (s, 2H); 13C 
NMR (CDCl3, 75 MHz) δ: 137.4, 128.8, 127.7, 126.6. 
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Ethyl cinnamate 
Eluent: petroleum ether/ethyl acetate/dichloromethane 50:1:1, colorless oil. 1H NMR 
(300 MHz, CDCl3) δ: 7.69 (d, J=16.1 Hz, 1H), 7.52 (m, 2H), 7.37 (m, 3H), 6.46 (d, 
J=16.1 Hz, 1H), 4.26 (q, J=7.2 Hz, 2H), 1.34 (t, J=7.2 Hz, 3H); 13C NMR (CDCl3, 75 
MHz) δ: 167.1, 144.7, 134.6, 130.3, 129.0, 128.1, 118.4, 60.6, 14.4. 

 
Diphenylacetylene 
Eluent: petroleum ether/ethyl acetate 1:0, colorless solid. 1H NMR (300 MHz, CDCl3) 
δ: 7.55-7.62 (m, 4H), 7.34-7.38 (m, 6H); 13C NMR (CDCl3, 75 MHz) δ: 131.7, 128.5, 
128.4, 123.4, 89.5. 

 
Aniline 
Eluent: petroleum ether/ethyl acetate 1:1, light yellow oil. 1H NMR (300 MHz, CDCl3) 
δ: 7.31 (q, J=7.5 Hz, 2H), 6.93 (t, J=7.5 Hz, 1H), 6.78 (t, J=7.5Hz, 2H), 3.70 (s, 2H); 
13C NMR (CDCl3, 75 MHz) δ: 146.9, 129.6, 118.7, 115.4. 

 
4-Methoxybenzenamine 
Eluent: petroleum ether/ethyl acetate 5:1, light yellow solid. 1H NMR (300 MHz, 
CDCl3) δ: 6.75 (d, J=8.5 Hz, 2H), 6.64 (d, J=8.5 Hz, 2H), 3.73 (s, 3H), 3.36 (s, 2H); 
13C NMR (CDCl3, 75 MHz) δ: 152.9, 140.1, 116.5, 114.9, 55.8. 

 
4-aminoacetophenone 
Eluent: petroleum ether/ethyl acetate 5:1, yellow solid. 1H NMR (300 MHz, CDCl3) δ: 
7.82 (d, J=8.6 Hz, 2H), 6.63 (d, J=8.6 Hz, 2H), 4.14 (br, 2H), 2.50 (s, 3H); 13C NMR 
(CDCl3, 75 MHz) δ: 196.5, 151.2, 130.9, 128.0, 113.8, 26.1. 

 
1,2-Diaminobenzene 
Eluent: petroleum ether/ethyl acetate 1:1, light yellow solid. 1H NMR (300 MHz, 
CDCl3) δ: 6.71 (m, 4H), 3.17 (br, 4H); 13C NMR (CDCl3, 75 MHz) δ: 134.8, 120.4, 
116.8. 

 
4-Methylaniline 
Eluent: petroleum ether/ethyl acetate 10:1, light yellow solid. 1H NMR (300 MHz, 
CDCl3) δ: 7.01 (d, J=7.6 Hz, 2H), 6.65 (d, J=7.6 Hz, 2H), 3.44 (br, 2H), 2.29 (s, 3H); 
13C NMR (CDCl3, 75 MHz) δ: 144.0, 129.9, 127.9, 115.4, 20.6. 
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2-Methylaniline 
Eluent: petroleum ether/ethyl acetate 8:1, light yellow oil. 1H NMR (300 MHz, CDCl3) 
δ: 7.10 (m, 2H), 6.70-6.78 (m, 2H), 3.54 (br, 2H), 2.22 (s, 3H); 13C NMR (CDCl3, 75 
MHz) δ: 144.7, 130.6, 127.1, 122.4, 118.7, 115.1, 17.5. 

 
2-aminopyridine 
Eluent: petroleum ether/ethyl acetate 1:1, colorless solid. 1H NMR (300 MHz, CDCl3) 
δ: 8.06 (d, J=4.1 Hz, 1H), 7.42 (m, 1H), 6.63 (m, 1H), 6.48 (d, J=7.2 Hz, 1H); 13C 
NMR (CDCl3, 75 MHz) δ: 148.2, 137.9, 114.1, 108.7. 

 
4-Nitroaniline 
Eluent: petroleum ether/ethyl acetate 1:1, yellow solid. 1H NMR (300 MHz, CDCl3) δ: 
8.06 (d, J=8.6 Hz, 2H), 6.62 (d, J=8.6 Hz, 2H), 4.35 (br, 2H); 13C NMR (CDCl3, 75 
MHz) δ: 126.4, 113.5. 

 
2-Aminoacetophenone 
Eluent: petroleum ether/ethyl acetate 8:1, yellow oil. 1H NMR (300 MHz, CDCl3) δ: 
7.71 (t, J=7.2 Hz, 1H), 7.26 (q, 1H), 6.62-6.66 (m, 2H), 6.29 (br, 2H), 2.57 (d, 3H); 
13C NMR (CDCl3, 75 MHz) δ: 200.9, 150.4, 134.5, 132.1, 118.3, 117.3, 115.8, 27.9. 

NH2

O

 

1,3-Diaminobenzene 
Eluent: petroleum ether/ethyl acetate 1:1, white solid. 1H NMR (300 MHz, CDCl3) δ: 
6.94 (t, J=7.9 Hz, 1H), 6.11 (d, J=7.9 Hz, 2H), 6.12 (s, 1H), 3.49 (br, 4H); 13C NMR 
(CDCl3, 75 MHz) δ: 147.6, 130.3, 106.1, 102.0. 
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OHC
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**The auto match of software put the aldehyde group to the wrong place. 
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