
０

Electronic Supplementary Information (ESI)

Highly Shape- and Regio-selective Peroxy-trifluoromethylation of 

Styrene by Metal-Organic Framework Cu3(BTC)2

Bo Qi,a Tiexin Zhang,a* Mochen Li,a Cheng Hea and Chunying Duana,b*

aState Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China. 
bCollaborative Innovation Center of Chemical Science and Engineering, Tianjin 300071, China.

*Corresponding author: Phone and Fax: +86-411-84986476; 

E-mail address: zhangtiexin@dlut.edu.cn; cyduan@dlut.edu.cn

Table of Contents Page

NMR Spectra of 2a 1~2

NMR Spectra of 2b 2~3

NMR Spectra of 2c 4~5

NMR Spectra of 2d 5~6

NMR Spectra of 2e 7~8

NMR Spectra of 2f 8~9

NMR Spectra of 2g 10~11

NMR Spectra of 2h 11~12

NMR Spectra of 2i 13~14

NMR Spectra of 2j 14~15

NMR Spectra of 2k 16~17

NMR Spectra of 2l 17~18

NMR Spectra of 2m 19~20

NMR Spectra of 2n 20~21

NMR Spectra of 2o 22~23

NMR Spectra of 3 23~24

NMR Spectra of 4 25~26

NMR Spectra of 5 26~27

Figure S1:EPR spectra of TEMPO 27

Figure S2: Substrates with negligible conversions 28

Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2017



１

(1-(tert-butylperoxy)-3,3,3-trifluoropropyl)benzene (2a) 

CF3

O
O

tBu

CF3

O
O

tBu



２

-150-140-130-120-110-100-90-80-70-60-50-40-30-20-100
f1 (ppm)

-
6
3
.
3
3

-
6
3
.
3
0

-
6
3
.
2
8
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4-(1-(tert-butylperoxy)-3,3,3-trifluoropropyl)-1,1'-biphenyl (2c)
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1-(tert-butyl)-4-(1-(tert-butylperoxy)-3,3,3-trifluoropropyl)benzene (2d)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

9
.
1
2

9
.
0
8

1
.
0
5

1
.
0
1

1
.
0
0

2
.
0
2

2
.
0
5

1
.
2
2

1
.
3
2

2
.
4
1

2
.
4
3

2
.
4
4

2
.
4
5

2
.
4
7

2
.
4
7

2
.
4
8

2
.
4
9

2
.
5
1

2
.
5
2

2
.
5
3

2
.
7
7

2
.
7
9

2
.
7
9

2
.
8
1

2
.
8
1

2
.
8
2

2
.
8
3

2
.
8
4

2
.
8
5

2
.
8
6

2
.
8
7

2
.
8
8

2
.
8
9

5
.
1
2

5
.
1
4

5
.
1
5

7
.
2
5

7
.
2
6

7
.
2
7

7
.
2
7

7
.
3
6

7
.
3
7

7
.
3
7

7
.
3
8

7
.
3
9

CF3

O
O

tBu

CF3

O
O

tBu

tBu



６

0102030405060708090100110120130140150160170
f1 (ppm)

2
6
.
3
5

3
1
.
3
4

3
4
.
6
0

3
8
.
8
6

3
9
.
0
9

3
9
.
3
1

3
9
.
5
3

7
9
.
6
6

7
9
.
6
8

7
9
.
7
1

7
9
.
7
3

8
0
.
7
3

1
2
2
.
3
9

1
2
4
.
5
9

1
2
5
.
4
7

1
2
6
.
6
4

1
2
6
.
8
0

1
2
9
.
0
0

1
3
6
.
0
7

1
5
1
.
4
0

-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)

-
6
3
.
2
8

-
6
3
.
2
6

-
6
3
.
2
4

CF3

O
O

tBu

tBu

CF3

O
O

tBu

tBu



７

1-(1-(tert-butylperoxy)-3,3,3-trifluoropropyl)-4-methoxybenzene (2e)
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1-(1-(tert-butylperoxy)-3,3,3-trifluoropropyl)-4-chlorobenzene (2g)
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(2-(tert-butylperoxy)-4,4,4-trifluorobutan-2-yl)benzene (2k)
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(1-(tert-butylperoxy)-3,3,3-trifluoro-2-methylpropyl)benzene (2m)
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(E)-1-(1-(tert-butylperoxy)-3,3,3-trifluoropropyl)-4-styrylbenzene (2o)

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0

f1 (ppm)

9.
38

5

1.
01

7

1.
04

1

1.
00

0

2.
09

1
1.

02
3

4.
01

6
4.

07
1

1.
22

2

2.
02

7
2.

44
4

2.
45

3
2.

45
5

2.
46

5
2.

47
4

2.
47

7
2.

48
6

2.
49

6
2.

50
7

2.
78

1
2.

80
2

2.
81

6
2.

83
7

2.
85

3
2.

86
8

2.
88

9
5.

14
3

5.
15

4
5.

16
9

7.
09

8
7.

10
1

7.
22

2
7.

23
8

7.
24

9
7.

25
3

7.
25

6
7.

26
5

7.
26

8
7.

27
0

7.
32

0
7.

32
4

7.
33

3
7.

33
6

7.
34

5
7.

34
8

7.
36

3
7.

49
2

7.
49

5
7.

50
8

7.
51

2

102030405060708090100110120130140150

f1 (ppm)

26
.5

5

38
.9

2
39

.1
4

39
.3

6
39

.5
9

76
.9

8 
C

D
C

l3
77

.2
3 

C
D

C
l3

77
.4

8 
C

D
C

l3
79

.7
3

79
.7

5
79

.7
8

81
.0

4

12
2.

45
12

4.
65

12
6.

79
12

6.
87

12
7.

52
12

7.
96

12
8.

37
12

8.
92

12
9.

06
12

9.
47

13
7.

47
13

7.
90

13
8.

56

O

CF3

O

O

CF3

O



２３

 
-105-100-95-90-85-80-75-70-65-60-55-50-45-40-35-30

f1 (ppm)

-6
3.

20
-6

3.
18

-6
3.

16

4,4,4-trifluoro-2-(4-fluorophenyl)butanenitrile (3)

O

CF3

O

CF3

CN

F



２４

1-(4-(tert-butyl)phenyl)-3,3,3-trifluoropropan-1-one (4)
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1-(4-(tert-butyl)phenyl)-3,3,3-trifluoropropan-1-ol (5)
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２７

Figure S1. EPR Spectra of TEMPO (a) before reaction (g = 2.0544) and (b) a 

recovery after reaction (g = 2.0547). Reaction condition: 2.4 mmol TEMPO was 

added to the suspension of 0.02 mmol Cu3(BTC)2 in 2 mL of anhydrous CH3CN and 

the reaction mixture was stirred under 60 oC. After 24 hrs, the Cu3(BTC)2 was 

removed out through centrifugation and TEMPO was recovered by evaporating the 

solvent. EPR spectra were applied to TEMPO before reaction and after reaction. The 

same g value suggested that the TEMPO was functionally compatible with the 

Cu3(BTC)2 during this procedure.
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２８

()-limonene4-Phenyl-1-butene cyclohexene

1o 1p 1q

Figure S2. Substrates with negligible conversions.


