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Table S1. The content of Pd investigated by ICP-OES/MS. 

 

 

Figure S1. (a) N2 adsorption-desorption isotherms and (b) pore size distribution of the 

SBA-15 treated similarly to the entire Pd@SBA-15 synthesis process without the 

addition of PdCl2. 

 

 

Figure S2. TEM image of Pd@SBA-15 after 24 h of reaction. 

 

Entry 

ICP-OES ICP-OES ICP-MS 

Pristine 

Pd@SBA-15 

Running 24 hours 

Pd@SBA-15 

Running 24 hours 

Reaction solution 

Pd 5.02±0.01%(w/w) 5.01±0.01%(w/w) trace 
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Figure S3. Small angle XRD pattern of Pd@SBA-15 after 24 h of reaction. 

 

 

Figure S4. Wide-angle XRD pattern of Pd@SBA-15 after 24 h of reaction. 

 

 

Figure S5. XPS spectrums of Pd@SBA-15 after 24 h of reaction: (a) Pd 3d, (b) Si 2p, 

(c) O 1s. 
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Figure S6. EDS elemental mappings of Pd@SBA-15 after 24 h of reaction. 

 

 

Scheme S1. Isolated yields and production rates of the obtained products. 

 

Synthesis of SBA-15. 

Mesoporous silica template SBA-15 was synthesized following the conventional 

method reported in the literature [1]. 6 g of Pluronic® P-123 and 30 mL of 12 M HCl 

were added to 195 g of water and the mixture was left to stand for 12 h to dissolve 

completely. 12.48 g TEOS was added to the above solution rapidly and stirred for 24 h 
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at 38 ˚C and the white precipitation gradually appeared after about 15 min. The mixture 

was then transferred to a hydrothermal reactor with a polytetrafluoroethylene (PTFE) 

liner and hydrothermal treated at 120 ˚C for 24 h. After cooling the mixture to room 

temperature, it was filtered and washed thoroughly. The Pluronic® P-123 was then 

removed from the as-made sample by calcination in a muffle furnace at 550 ˚C in the 

air for 4 h (heating rate = 1.5 ˚C min-1). 

 

Characterization of the products 

Aniline (2a) [2] 

 

1H NMR (500 MHz, CDCl3) δ 7.18 – 7.11 (m, 2H), 6.78 – 6.72 (m, 1H), 6.69 – 6.63 (m, 2H), 3.57 (s, 

2H). 

13C NMR (126 MHz, CDCl3) δ 146.44 (s), 129.35 (s), 118.60 (s), 115.17 (s). 

 

2-Toluidine (2b) [3] 

 
1H NMR (500 MHz, CDCl3) δ 7.02 (t, J = 7.9 Hz, 2H), 6.70 (t, J = 7.4 Hz, 1H), 6.65 (d, J = 7.8 Hz, 1H), 

3.54 (s, 2H), 2.15 (s, 3H). 

13C NMR (126 MHz, CDCl3) δ 144.59 (s), 130.50 (s), 127.02 (s), 122.39 (s), 118.69 (s), 115.00 (s), 17.40 

(s). 

 

3-Toluidine (2c) [3] 

 

1H NMR (500 MHz, DMSO) δ 6.88 (t, J = 7.6 Hz, 1H), 6.39 – 6.34 (m, 2H), 6.31 (d, J = 7.4 Hz, 1H), 

4.88 (s, 2H), 2.14 (s, 3H). 

13C NMR (126 MHz, DMSO) δ 148.97 (s), 138.18 (s), 129.15 (s), 117.08 (s), 115.07 (s), 111.68 (s), 

21.68 (s). 

 

4-Toluidine (2d) [3] 
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1H NMR (500 MHz, DMSO) δ 6.81 (d, J = 8.1 Hz, 2H), 6.48 (d, J = 8.3 Hz, 2H), 4.75 (s, 2H), 2.12 (s, 

3H). 

13C NMR (126 MHz, DMSO) δ 146.52 (s), 129.71 (s), 124.46 (s), 114.55 (s), 20.59 (s). 

 

2-Aminophenol (2e) [2] 

 
1H NMR (500 MHz, DMSO) δ 8.90 (s, 1H), 6.62 (dd, J = 7.7, 1.3 Hz, 1H), 6.57 (dd, J = 7.7, 1.7 Hz, 

1H), 6.52 (td, J = 7.5, 1.3 Hz, 1H), 6.38 (td, J = 7.5, 1.7 Hz, 1H), 4.44 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 144.43 (s), 137.01 (s), 119.95 (s), 116.86 (s), 114.88 (s), 114.82 (s). 

 

3-Aminophenol (2f) [4] 

 

1H NMR (500 MHz, DMSO) δ 8.82 (s, 1H), 7.01 – 6.55 (m, 1H), 6.00 (dd, J = 4.9, 2.7 Hz, 2H), 5.96 – 

5.89 (m, 1H), 4.87 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 158.52 (s), 150.26 (s), 129.88 (s), 105.89 (s), 103.77 (s), 101.43 (s). 

 

4-Aminophenol (2g) [4] 

 
1H NMR (500 MHz, DMSO) δ 8.35 (s, 1H), 6.51 – 6.46 (m, 2H), 6.45 – 6.40 (m, 2H), 4.36 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 148.72 (s), 141.08 (s), 116.04 (s), 115.76 (s). 

 

2-Anisidine (2h) [5] 

 
1H NMR (500 MHz, DMSO) δ 6.77 (dd, J = 7.9, 0.8 Hz, 1H), 6.69 – 6.65 (m, 1H), 6.63 (dd, J = 7.7, 1.9 

Hz, 1H), 6.52 (ddd, J = 7.9, 7.3, 1.9 Hz, 1H), 4.64 (s, 2H), 3.74 (s, 3H). 

13C NMR (126 MHz, DMSO) δ 146.82 (s), 138.05 (s), 121.32 (s), 116.65 (s), 114.29 (s), 111.01 (s), 

55.64 (s). 

 

4-Anisidine (2i) [5] 

 
1H NMR (500 MHz, CDCl3) δ 6.76 – 6.68 (m, 2H), 6.65 – 6.56 (m, 2H), 3.72 (s, 3H), 3.41 (s, 2H). 

13C NMR (126 MHz, CDCl3) δ 152.79 (s), 140.07 (s), 116.44 (s), 114.85 (s), 55.76 (s). 

 

3-Aminobenzoic Acid (2j) [6] 
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1H NMR (500 MHz, DMSO) δ 12.51 (s, 1H), 7.22 – 7.17 (m, 1H), 7.15 – 7.06 (m, 2H), 6.80 – 6.75 (m, 

1H), 5.34 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 168.36 (s), 149.29 (s), 131.79 (s), 129.34 (s), 118.45 (s), 117.12 (s), 

114.91 (s). 

 

4-Aminobenzoic Acid (2k) [7] 

 
1H NMR (500 MHz, DMSO) δ 11.93 (s, 1H), 7.70 – 7.49 (m, 2H), 6.64 – 6.42 (m, 2H), 5.86 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 167.95 (s), 153.61 (s), 131.68 (s), 117.33 (s), 113.01 (s). 

 

2-Aminobenzonitrile (2l) [8] 

 
1H NMR (500 MHz, DMSO) δ 7.38 (dd, J = 7.8, 1.4 Hz, 1H), 7.30 (ddd, J = 8.6, 7.3, 1.6 Hz, 1H), 6.84 

– 6.77 (m, 1H), 6.64 – 6.54 (m, 1H), 6.02 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 152.06 (s), 134.39 (s), 132.87 (s), 118.60 (s), 116.37 (s), 115.65 (s), 

93.93 (s). 

 

2-Aminobenzaldehyde (2m) [9] 

 
1H NMR (500 MHz, DMSO) δ 9.82 (s, 1H), 7.53 (dd, J = 7.8, 1.5 Hz, 1H), 7.30 (ddd, J = 8.5, 7.1, 1.6 

Hz, 1H), 7.12 (s, 2H), 6.77 (d, J = 8.4 Hz, 1H), 6.69 – 6.59 (m, 1H). 

13C NMR (126 MHz, DMSO) δ 194.45 (s), 151.15 (s), 136.04 (s), 135.52 (s), 118.23 (s), 116.29 (s), 

115.40 (s). 

 

4’-Aminoacetophenone (2n) [10] 

 
1H NMR (500 MHz, CDCl3) δ 7.79 – 7.65 (m, 2H), 6.67 – 6.43 (m, 2H), 4.13 (s, 2H), 2.42 (s, 3H). 

13C NMR (126 MHz, CDCl3) δ 196.56 (s), 151.26 (s), 130.82 (s), 127.78 (s), 113.72 (s), 26.10 (s). 

 

4-Aminobenzamide (2o) [11] 
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1H NMR (500 MHz, DMSO) δ 7.62 – 7.56 (m, 2H), 7.52 (s, 1H), 6.84 (s, 1H), 6.57 – 6.47 (m, 2H), 5.59 

(s, 2H). 

13C NMR (126 MHz, DMSO) δ 168.53 (s), 152.12 (s), 129.58 (s), 121.42 (s), 112.93 (s). 

 

2-Methoxy-5-amino pyridine (2p) [12] 

 
1H NMR (500 MHz, CDCl3) δ 7.66 (d, J = 2.8 Hz, 1H), 7.03 (dd, J = 8.7, 2.9 Hz, 1H), 6.60 (d, J = 8.7 

Hz, 1H), 3.86 (s, 3H), 3.27 (s, 2H). 

13C NMR (126 MHz, CDCl3) δ 158.08 (s), 136.65 (s), 132.86 (s), 127.65 (s), 110.72 (s), 53.33 (s). 

 

5-Amino-2-pyridinecarboxylic acid (2q) [13] 

 
1H NMR (500 MHz, DMSO) δ 11.56 (s, 1H), 7.95 (d, J = 19.0 Hz, 1H), 7.72 (dd, J = 21.1, 8.4 Hz, 1H), 

7.02 – 6.78 (m, 1H), 6.11 (s, 2H). 

13C NMR (126 MHz, DMSO) δ 166.64 (s), 148.53 (s), 135.73 (s), 135.14 (s), 126.64 (s), 118.93 (s). 

 

Aniline (2a’) [2] 

 
1H NMR (600 MHz, DMSO) δ 7.03 (t, J = 7.8 Hz, 2H), 6.59 (d, J = 7.6 Hz, 2H), 6.51 (t, J = 7.3 Hz, 1H), 

4.99 (s, 2H). 

13C NMR (151 MHz, DMSO) δ 149.05 (s), 129.28 (s), 116.19 (s), 114.41 (s). 
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Copies of 1H and 13C NMR Spectra 

2a 1H NMR 

 

 

2a 13C NMR 
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2b 1H NMR 

 

 

 

2b 13C NMR 
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2c 1H NMR 

 

 

 

2c 13C NMR 
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2d 1H NMR 

 

 

 

2d 13C NMR 
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2e 1H NMR 

 

 

 

2e 13C NMR 
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2f 1H NMR 

 

 

 

2f 13C NMR 
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2g 1H NMR 

 

 

 

2g 13C NMR 
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2h 1H NMR 

 

 

 

2h 13C NMR 
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2i 1H NMR 

 

 

 

2i 13C NMR 

 

 

 



18 

2j 1H NMR 

 

 

 

2j 13C NMR 
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2k 1H NMR 

 

 

 

2k 13C NMR 
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2l 1H NMR 

 

 

 

2l 13C NMR 
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2m 1H NMR 

 

 

 

2m 13C NMR 
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2n 1H NMR 

 

 

 

2n 13C NMR 
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2o 1H NMR 

 

 

 

2o 13C NMR 
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2p 1H NMR 

 

 

 

2p 13C NMR 
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2q 1H NMR 

 

 

 

2q 13C NMR 
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2a’ 1H NMR 

 

 

 

2a’ 13C NMR 
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