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(E)-4-Bromo-3,3,4,4-tetrafluoro-1-phenylbut-1-ene (4a)  
1H NMR 

 
13C NMR 
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(E)-4-Bromo-3,3,4,4-tetrafluoro-1-(4-methylphenyl)but-1-ene (4b)  
1H NMR 

 
13C NMR 
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(E)-4-Bromo-3,3,4,4-tetrafluoro-1-(3-methylphenyl)but-1-ene (4c)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
33

7
7.

32
3

7.
32

0
7.

25
9

7.
24

6
7.

23
8

7.
23

2
7.

22
7

7.
19

2
7.

18
7

6.
32

9
6.

29
9

6.
28

9
6.

27
0

6.
25

9
6.

23
0

2.
43

1

4.
80

3.
02

1.
00

X : parts per Million : 13C

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

14
0.

04
7

13
9.

95
9

13
9.

87
2

13
8.

62
5

13
3.

63
1

13
0.

89
0

12
8.

80
5

12
8.

22
2

12
4.

81
7

12
1.

05
5

12
0.

63
3

12
0.

21
0

11
7.

95
7

11
7.

53
4

11
7.

09
0

11
6.

77
6

11
4.

89
5

11
4.

85
9

11
4.

58
2

11
4.

42
9

11
4.

26
8

11
4.

21
7

11
3.

97
7

11
3.

74
3

11
2.

07
4

21
.1

93

C
F2

F2
C
BrMe

C
F2

F2
C
BrMe
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 (E)-4-Bromo-3,3,4,4-tetrafluoro-1-(2-methylphenyl)but-1-ene (4d) 
1H NMR 

 
13C NMR 
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(E)-4-Bromo-1-(4-chlorophenyl)-3,3,4,4-tetrafluorobut-1-ene (4f) 
1H NMR 

 
13C NMR 
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 S7 

 (E)-Ethyl 4-(4-bromo-3,3,4,4-tetrafluorobut-1-en-1-yl)benzoate (4g)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

8.
07

1
8.

05
0

7.
53

8
7.

51
7

7.
23

6
7.

23
1

7.
22

6
7.

19
5

7.
19

0
7.

18
5

6.
37

3
6.

34
4

6.
33

3
6.

31
5

6.
30

4
6.

27
5

4.
41

6
4.

39
8

4.
38

1
4.

36
3

1.
42

1
1.

40
3

1.
38

5
3.

00

2.
00

1.
99

1.
95

1.
05

0.
94

X : parts per Million : 13C

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

16
5.

72
3

13
8.

79
3

13
8.

70
5

13
8.

61
8

13
7.

59
0

13
1.

66
3

13
0.

01
5

12
7.

39
8

12
0.

23
2

11
7.

54
9

11
7.

13
3

11
6.

81
2

11
6.

71
8

11
6.

65
2

11
6.

57
2

11
6.

33
9

11
4.

45
8

11
4.

14
4

11
4.

03
5

11
3.

83
1

61
.1

29

14
.1

65

C
F2

F2
C Br

EtO2C

C
F2

F2
C Br

EtO2C



 S8 

 (E)-4-Bromo-3,3,4,4-tetrafluoro-1-(4-nitrophenyl)but-1-ene (4h) 
1H NMR 

 
13C NMR 
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 S9 

4-Bromo-3,3,4,4-tetrafluoro-1,1-diphenylbut-1-ene (5a) 
1H NMR 

 
13C NMR 
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 S10 

4-Bromo-3,3,4,4-tetrafluoro-1-(4-methylphenyl)-1-phenylbut-1-ene (5b) 
1H NMR 

 
13C NMR 
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 S11 

4-Bromo-3,3,4,4-tetrafluoro-1-(3-methylphenyl)-1-phenylbut-1-ene (5c) 
1H NMR 

 
13C NMR 
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 S12 

4-Bromo-3,3,4,4-tetrafluoro-1-(4-methoxyphenyl)-1-phenylbut-1-ene (5e) 
1H NMR 

 
13C NMR 
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 S13 

4-Bromo-1-(4-chlorophenyl)-3,3,4,4-tetrafluoro-1-phenylbut-1-ene (5f) 
1H NMR 

 
13C NMR 
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 S14 

 

Crystal structure of (E)-5f, which is shown as 50% of the elipsoid contour probability level. 

 

  



 S15 

Ethyl 4-[(4-bromo-3,3,4,4-tetrafluoro-1-phenyl)but-1-en-1-yl]benzoate (5g) 
1H NMR 

 
13C NMR 
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 S16 

4-Bromo-3,3,4,4-tetrafluoro-1-(4-nitrophenyl)-1-phenylbut-1-ene (5h) 
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

8.
30

1
8.

27
9

8.
22

5
8.

20
4

7.
47

2
7.

46
0

7.
45

0
7.

27
0

7.
26

1
7.

25
1

6.
30

9
6.

29
0

6.
27

4
6.

25
5

6.
23

9
6.

22
1

6.
99

2.
04

1.
00

X : parts per Million : 13C

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

15
2.

24
3

15
1.

81
3

14
8.

15
4

14
6.

76
1

13
6.

21
9

12
9.

98
6

12
8.

87
8

12
8.

20
7

12
7.

66
0

12
3.

65
8

12
3.

15
5

12
0.

41
4

11
7.

70
9

11
7.

30
1

11
6.

90
0

11
6.

15
6

11
5.

94
5

11
5.

72
6

11
4.

54
5

11
4.

31
9

11
4.

10
0

11
3.

76
5

11
3.

45
2

11
0.

91
5

C
F2

F2
C Br

O2N

C
F2

F2
C Br

O2N



 S17 

1,2,4-Tribromo-3,3,4,4-tetrafluorobutane (6) 
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S18 

2,4-Dibromo-3,3,4,4-tetrafluorobut-1-ene (7) 
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S19 

4-Bromo-3,3,4,4-tetrafluoro-2-phenylbut-1-ene (8a) 
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S20 

4-Bromo-3,3,4,4-tetrafluoro-2-(4-methylphenyl)but-1-ene (8b) 
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S21 

4-(4-Bromo-3,3,4,4-tetrafluorobut-1-en-2-yl)phenyl methyl ketone (8c) 
1H NMR 

 
13C NMR 
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 S22 

4-Bromo-3,3,4,4-tetrafluoro-2-(3-thienyl)but-1-ene (8d) 
1H NMR 

 
13C NMR 
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 S23 

 (E)-4-Bromo-3,3,4,4-tetrafluoro-1,2-diphenylbut-1-ene (E-10a) 
1H NMR 

 
13C NMR 
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 S24 

 

Crystal structure of (E)-10a, which is shown as 50% of the elipsoid contour probability level. 

  



 S25 

(E)-4-Bromo-3,3,4,4-tetrafluoro-1-(4-methylphenyl)-2-phenylbut-1-ene (E-10b) 
1H NMR 

 
13C NMR 
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 S26 

(E)-4-Bromo-3,3,4,4-tetrafluoro-1-(3-methylphenyl)-2-phenylbut-1-ene (E-10c) 
1H NMR 

 
13C NMR 
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 S27 

 (E)-4-Bromo-3,3,4,4-tetrafluoro-1-(2-methylphenyl)-2-phenylbut-1-ene (E-10d)  
1H NMR 

 
13C NMR 
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 S28 

 (E)-4-Bromo-3,3,4,4-tetrafluoro-1-(4-methoxyphenyl)-2-phenylbut-1-ene (E-10e)  
1H NMR 

 
13C NMR 
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 S29 

 (E)-4-Bromo-1-(4-chlorophenyl)-3,3,4,4-tetrafluoro-2-phenylbut-1-ene (E-10f)  
1H NMR 

 
13C NMR 
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 S30 

 (E)-Ethyl 4-(4-bromo-3,3,4,4-tetrafluoro-2-phenylbut-1-en-1-yl)benzoate (E-10g)  
1H NMR 

 
13C NMR 
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 S31 

 (E)-4-Bromo-3,3,4,4-tetrafluoro-1-(4-nitrophenyl)-2-phenylbut-1-ene (E-10h)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S32 

 (E)-4-Bromo-3,3,4,4-tetrafluoro-2-(4-methylphenyl)-1-phenylbut-1-ene (E-10i)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S33 

(E)-(4-Bromo-3,3,4,4-tetrafluoro-1-phenylbut-1-en-2-yl)phenyl methyl ketone (E-10j)  
1H NMR 

 
13C NMR 
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 S34 

 (E)-2,2,3,3-Tetrafluoro-1,5-diphenylpent-4-en-1-ol (11a)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
50

6
7.

49
7

7.
48

4
7.

41
7

7.
40

5
7.

40
0

7.
38

8
7.

38
3

7.
37

5
7.

37
0

7.
10

0
7.

05
9

6.
28

4
6.

25
3

6.
24

3
6.

22
2

6.
21

3
6.

18
2

5.
23

2
5.

22
3

5.
21

3
5.

20
4

5.
19

1
5.

18
2

5.
17

1
5.

16
3

2.
69

2

7.
93

1.
92

1.
03

1.
03

1.
00

0.
98

X : parts per Million : 13C

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

13
7.

51
0

13
7.

41
5

13
7.

32
0

13
5.

13
3

13
4.

13
4

12
9.

52
0

12
9.

16
2

12
8.

73
2

12
8.

36
0

12
8.

06
1

12
7.

39
1

11
8.

91
9

11
8.

21
9

11
7.

02
4

11
6.

79
1

11
6.

56
5

11
6.

43
3

11
6.

09
8

11
6.

03
2

11
5.

69
0

11
3.

94
7

11
3.

11
6

72
.4

14
72

.1
88

72
.1

37
71

.9
04

C
F2

F2
C

OH

H

H

C
F2

F2
C

OH

H

H



 S35 

 (E)-5,5,6,6-Tetrafluoro-8-phenyl-oct-7-en-4-ol (11b)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S36 

 (E)-2,2,3,3-Tetrafluoro-5-(4-methylphenyl)-1-phenylpent-4-en-1-ol (11c)  
1H NMR 

 
13C NMR 
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 S37 

 (E)-5,5,6,6-Tetrafluoro-8-(4-methylphenyl)oct-7-en-4-ol (11d)  
1H NMR 

 
13C NMR 

 

X : parts per Million : 1H
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 S38 

 (E)-Ethyl 4-(3,3,4,4-tetrafluoro-5-hydroxy-5-phenylpent-1-en-yl)benzoate (11e)  
1H NMR 

 
13C NMR 
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 S39 

(E)-Ethyl 4-(3,3,4,4-tetrafluoro-5-hydroxyoct-4-en-1-yl)benzoate (11f)  
1H NMR 

 
13C NMR 
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 S40 

2,2,3,3-Tetrafluoro-1,5,5-triphenylpent-4-en-1-ol (11g)  
1H NMR 

 
13C NMR 
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 S41 

2,2,3,3-Tetrafluoro-1,4-diphenylpent-4-en-1-ol (11h)  
1H NMR 

 
13C NMR 
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 S42 

(E)-2,2,3,3-Tetrafluoro-1,4,5-triphenylpent-4-en-1-ol (11i)  
1H NMR 

 
13C NMR 
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