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Supplementary data for “Preparation of magnetically recyclable superparamagnetic silica support 

Pd catalyst through boronic acid linker and it applications in Suzuki reactions”

1. The HPLC chromatograms
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Figure S1 The typical HPLC chromatogram of biphenyl obtained from Suzuki reaction of 
iodobenzen
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Figure S2 The typical HPLC chromatogram of biphenyl obtained from Suzuki reaction of 
bromobenzene
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Figure S3 The typical HPLC chromatogram of 4-methylbiphenyl obtained from Suzuki reaction
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Figure S4 The typical HPLC chromatogram of 4-aldehyde biphenyl obtained from Suzuki 
reaction
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Figure S5 The typical HPLC chromatogram of 2-methoxy biphenyl obtained from Suzuki 
reaction
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Figure S6 The typical HPLC chromatogram of 4-nitrile biphenyl obtained from Suzuki reaction
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Figure S7 The typical HPLC chromatogram of 4-carboxyl biphenyl obtained from Suzuki 
reaction
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Figure S8 The typical HPLC chromatogram of 4-acetyl biphenyl obtained from Suzuki reaction
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Figure S9 The typical HPLC chromatogram of 4-aminobiphenyl obtained from Suzuki reaction
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Figure S10 The typical HPLC chromatogram of 3-aldehyde biphenyl obtained from Suzuki 
reaction
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Figure S11 The typical HPLC chromatogram of 2-nitrobiphenyl obtained from Suzuki reaction 
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Figure S12 The typical HPLC chromatogram of 4-nitriobiphenyl obtained from Suzuki reaction
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Figure S13 The typical HPLC chromatogram of 4-propylbiphenyl obtained from Suzuki reaction
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Figure S14 The typical HPLC chromatogram of 1-phenylnaphthalene obtained from Suzuki 
reaction
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2. 1H NMR spectra of 14 Suzuki reaction products

Firstly, all of Suzuki reaction products were purified by C18 SPE column and examined by 

HPLC. Then, the purified products were characterized by NMR one by one. Their 1H NMR 

spectra were as follows:
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Figure S15 1H NMR spectrum of biphenyl obtained from Suzuki reaction of iodobenzen

1H NMR (400 MHz, Chloroform-d) δ 7.26 (s, 3H), 7.00 (s, 3H), 7.60 (dd, J = 7.6, 1.7 Hz, 3H).



10

7.757.49

7.41

7.49 7.75

7.41

7.497.75

7.75 7.49

6.606.656.706.756.806.856.906.957.007.057.107.157.207.257.307.357.407.457.507.557.607.657.707.757.807.857.907.958.008.05
f1 (ppm)

Biphenyl.2.fid

0.
48

2.
68

3.
14

2.
66

7.
18

 C
D

Cl
3

7.
26

7.
27

7.
29

7.
35

7.
37

7.
39

7.
51

7.
53

7.
54

Figure S16 1H NMR spectrum of biphenyl obtained from Suzuki reaction of bromobenzene

1H NMR (400 MHz, Chloroform-d) δ 7.53 (d, J = 1.7 Hz, 3H), 7.37 (s, 3H), 7.28 (d, J = 7.3 Hz, 

3H), 7.26 (s, 0H), 5.10 (s, 0H), 4.82 (s, 0H), 4.75 (s, 1H), 1.18 (s, 1H). 
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Figure S17 1H NMR spectrum of 3-methyl biphenyl

1H NMR (400 MHz, Chloroform-d) δ 7.62 (s, 2H), 7.53 (d, J = 52.4 Hz, 2H), 7.62 – 7.46 (m, 

2H), 7.40 (d, J = 42.5 Hz, 2H), 2.43 (s, 3H), 1.28 (s, 1H) 



12

7.757.49

7.41

7.49 7.75

8.047.83

7.83 8.04

C

O

H
9.89

6.46.66.87.07.27.47.67.88.08.28.48.68.89.09.29.49.69.810.010.2
f1 (ppm)

Benzoaldehyde.4.fid

1.
10

0.
93

0.
45

0.
10

1.
13

0.
95

0.
95

0.
95

7.
27

7.
32

7.
34

7.
36

7.
39

7.
41

7.
42

7.
51

7.
53

7.
55

7.
57

7.
67

7.
69

7.
87

7.
89

9.
98

Figure S18 1H NMR spectrum of 4-aldehyde biphenyl 

1H NMR (400 MHz, Chloroform-d) δ 7.89 (s, 1H), 7.87 (s, 1H), 7.69 (s, 1H), 7.42 (s, 0H), 7.41 

(s, 1H), 7.37 (d, J = 11.5 Hz, 1H), 9.98 (s, 1H), 7.51 (s, 0H), 4.97 (s, 1H), 4.74 (q, J = 6.1 Hz, 

2H), 4.60 (s, 1H).
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Figure S19 1H NMR spectrum of 2-methyoxybiphenyl
1H NMR (400 MHz, Chloroform-d) δ 8.27 – 8.14 (m, 1H), 7.87 – 7.77 (m, 3H), 7.76 (d, J = 1.0 

Hz, 0H), 7.79 – 7.71 (m, 1H), 7.71 – 7.66 (m, 0H), 7.59 (d, J = 11.9 Hz, 0H), 7.70 – 7.50 (m, 

1H), 7.45 (s, 0H), 7.26 (dd, J = 8.2, 7.4 Hz, 1H), 1.94 (s, 1H), 1.48 (s, 4H), 1.32 (s, 3H), 1.18 (s, 

1H), 0.89 (s, 1H).
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Figure S20 1H NMR spectrum of 4-nitrile biphenyl

1H NMR (400 MHz, Chloroform-d) δ 8.33 – 8.19 (m, 2H), 7.68 (d, J = 2.1 Hz, 1H), 7.67 (d, J = 

1.8 Hz, 1H), 7.56 (dt, J = 6.0, 1.4 Hz, 2H), 7.48 – 7.34 (m, 2H), 7.19 (s, 3H), 1.18 (s, 0H), 0.77 

(s, 0H).
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Figure S21 1H NMR spectrum of 4-carboxyl biphenyl
1H NMR (400 MHz, Chloroform-d) δ 8.13 (d, J = 1.8 Hz, 1H), 8.11 (d, J = 1.8 Hz, 1H), 7.65 (d, 

J = 1.7 Hz, 1H), 7.59 – 7.49 (m, 3H), 7.46 – 7.38 (m, 2H), 7.47 – 7.30 (m, 2H), 4.14 (s, 1H), 

2.02 (s, 0H), 1.94 (s, 0H), 1.18 (s, 0H), 0.99 (s, 0H).



16

7.757.49

7.41

7.49 7.75

8.007.80

7.80 8.00 O

CH3
2.50

2.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)

acetobiphenyl.3.fid

3.
00

0.
99

1.
62

0.
39

4.
00

1.
94

2.
04

2.
16

2.
58

3.
30

3.
32

3.
34

3.
64

7.
19

 C
D

Cl
3

7.
31

7.
32

7.
32

7.
33

7.
34

7.
34

7.
35

7.
35

7.
36

7.
38

7.
39

7.
39

7.
40

7.
41

7.
41

7.
42

7.
43

7.
43

7.
55

7.
55

7.
56

7.
56

7.
57

7.
57

7.
58

7.
61

7.
61

7.
62

7.
63

7.
63

7.
64

7.
95

7.
96

7.
96

7.
98

7.
98

7.
98

Figure S22 1H NMR spectrum of 4-acetybiphenyl

1H NMR (400 MHz, Chloroform-d) δ 8.01 – 7.93 (m, 2H), 7.66 – 7.52 (m, 4H), 7.43 (d, J = 1.2 

Hz, 0H), 7.42 – 7.36 (m, 2H), 7.38 – 7.29 (m, 1H), 2.58 (s, 3H), 1.51 – 1.34 (m, 2H), 0.95 (t, J = 

7.2 Hz, 1H).
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(m, 1H), 7.46 – 6.71 (m, 0H), 6.71 – 6.20 (m, 1H).

Figure S23 1H NMR spectrum of 4-aminobiphenyl

1H NMR (400 MHz, Chloroform-d) δ 8.05 – 7.05 (m, 3H), 7.19 (t, J = 7.5 Hz, 3H), 4.04 – 3.34 

(m, 1H), 7.46 – 6.71 (m, 3H), 6.71 – 6.20 (m, 1H).
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Figure S25 1H NMR spectrum of 2-nitro biphenyl

1H NMR (400 MHz, Chloroform-d) δ 7.76 (d, J = 1.6 Hz, 1H), 7.74 (d, J = 2.0 Hz, 1H), 7.45 – 

7.42 (m, 1H), 4.67 (s, 2H), 2.01 (s, 3H), 1.25 (s, 2H), 0.88 (s, 1H), 0.07 (s, 1H).
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Figure S26 1H NMR spectrum of 4-nitro biphenyl

1H NMR (400 MHz, Chloroform-d) δ 7.64 (q, J = 8.5 Hz, 4H), 7.52 (dt, J = 6.2, 1.4 Hz, 2H), 

7.46 – 7.31 (m, 3H), 1.18 (s, 0H).
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Figure S27 1H NMR spectrum of 4-propylbiphenyl

1H NMR (400 MHz, Chloroform-d) δ 7.51 (dd, J = 7.3, 1.7 Hz, 2H), 7.44 (d, J = 8.0 Hz, 2H), 

7.37 (s, 1H), 7.35 (s, 1H), 7.33 (d, J = 1.6 Hz, 0H), 7.25 (t, J = 7.3 Hz, 1H), 7.18 (d, J = 8.1 Hz, 

2H), 2.56 (t, J = 7.7 Hz, 2H), 1.62 (p, J = 7.5 Hz, 2H), 0.90 (t, J = 7.3 Hz, 3H).
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Figure S28 1H NMR spectrum of 4-phenylnaphatline
1H NMR (400 MHz, Chloroform-d) δ 8.27 – 8.14 (m, 1H), 7.93 – 7.79 (m, 3H), 7.68 – 7.51 (m, 

1H), 7.55 – 7.43 (m, 4H), 7.44 (d, J = 9.9 Hz, 2H), 7.26 (dd, J = 8.2, 7.4 Hz, 1H), 1.94 (s, 1H), 

1.32 (s, 2H), 1.18 (s, 1H).
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1H NMR spectrum of 4-methylbiphenyl (phenyl toluene)
1H NMR (600 MHz, Chloroform-d) δ 7.92 – 7.63 (m, 0H), 7.58 (t, J = 1.6 Hz, 2H), 7.57 (d, J = 

1.2 Hz, 2H), 7.53 (s, 0H), 7.50 (d, J = 1.9 Hz, 2H), 7.49 (d, J = 1.8 Hz, 2H), 7.48 (s, 0H), 7.42 (t, 

J = 7.7 Hz, 4H).


