
 

 S1 

Supporting Information 

 

 

Highly regio- and stereocontrolled preparation of a-(trifluoromethyl)-b-(phenylthio) enamines by the 

hydroamination of in-situ-synthesized 1-(trifluoromethyl)-2-(phenylthio)ethyne  

 

Akihiro Koga, Maki Matsuda, Rin Tanaka, Minami Endo, Yasunori Yamada, and Takeshi Hanamoto*  

 

Department of Chemistry and Applied Chemistry, Saga University, 

Honjyo-machi 1, Saga 840-8502, Japan 

 

hanamoto@cc.saga-u.ac.jp 

 

 
1H, 13C, and 19F-NMR spectra for compound 3a – 3d, 4a – 4j, 5:   S2 – S46 

2D 1H–19F HOEZY NMR spectra for compound 3a    S47, S48 
 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2023



 S2 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
84

5
7.

82
4

7.
40

4
7.

39
0

7.
37

2
7.

36
1

7.
35

4
7.

33
2

7.
31

1
7.

21
5

5.
84

8

2.
43

9

0.
00

0

1.
93

4.
99

2.
01

0.
96

0.
95

3.
00

F3C

SPhHN

3a

1H

Ts



 S3 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
4.

22
4

13
9.

73
7

13
9.

70
2

13
9.

66
4

13
9.

62
8

13
7.

05
3

13
2.

53
5

13
1.

28
5

12
9.

57
8

12
9.

52
5

12
8.

65
7

12
7.

45
7

12
4.

79
2

12
2.

06
9

11
9.

34
7

11
8.

69
0

11
8.

33
5

11
7.

98
0

11
7.

62
5

11
6.

62
5

77
.0

00

21
.5

69

F3C

SPhHN

3a

13C

Ts



 S4 

X : parts per Million : 19F

-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
6.

32
2

-6
8.

12
1

2.
10

10
0.

00

F3C

SPhHN

3a

19F

Ts



 S5 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

8.
17

7
8.

16
5

8.
15

4
7.

98
2

7.
97

1
7.

95
9

7.
79

0
7.

77
9

7.
76

7
7.

45
6

7.
44

3
7.

39
3

7.
37

6
7.

02
2

0.
00

0

1.
00

1.
00

2.
07

2.
14

4.
02

0.
86

F3C

SPhHN

3b

1H

Ns



 S6 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
7.

52
5

14
2.

34
3

14
2.

30
8

13
4.

35
1

13
4.

08
2

13
3.

19
0

13
2.

22
5

13
1.

45
3

13
0.

91
8

12
9.

61
6

12
8.

86
8

12
5.

64
8

12
4.

86
4

12
2.

14
4

11
9.

42
4

11
7.

37
4

11
7.

01
6

11
6.

65
9

11
6.

30
1

77
.0

00

F3C

SPhHN

3b

13C

Ns



 S7 

X : parts per Million : 19F

-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
6.

05
8

-6
8.

58
8

2.
37

10
0.

00

F3C

SPhHN

3b

19F

Ns



 S8 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
50

7
7.

49
5

7.
48

1
7.

47
4

7.
47

1
7.

46
5

7.
46

1
7.

42
4

7.
41

7
7.

41
1

7.
39

5
7.

38
7

7.
38

2

5.
40

4
5.

38
9

4.
48

9

0.
00

0

4.
12

6.
94

1.
00

2.
17

F3C

HN SPh

3c

1H

SO2Bn



 S9 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
0.

87
8

14
0.

84
6

14
0.

80
8

14
0.

77
2

13
1.

97
0

13
1.

79
2

13
1.

48
8

13
1.

01
8

12
9.

62
9

12
9.

00
4

12
8.

84
6

12
8.

43
2

12
5.

05
7

12
2.

34
4

11
9.

63
0

11
8.

07
1

11
7.

71
5

11
7.

35
8

11
7.

00
4

11
6.

91
7

77
.0

00

60
.6

66

F3C

HN SPh

3c

13C

SO2Bn



 S10 

X : parts per Million : 19F

-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
5.

82
6

-6
8.

89
4

-1
63

.0
00

3.
89

10
0.

00

F3C

HN SPh

3c

19F

SO2Bn



 S11 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
97

6
7.

95
7

7.
64

2
7.

62
3

7.
60

5
7.

55
5

7.
53

6
7.

51
7

7.
38

9
7.

37
1

7.
23

5

5.
98

8

0.
00

0

1.
98

3.
02

5.
00

1.
01

0.
99

F3C

HN SPh

3d

1H

SO2Ph



 S12 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
0.

23
2

14
0.

19
5

14
0.

15
7

14
0.

12
1

13
9.

97
5

13
3.

30
0

13
2.

39
0

13
1.

32
2

12
9.

54
8

12
8.

99
6

12
8.

71
7

12
7.

39
6

12
4.

76
6

12
2.

04
5

11
9.

32
3

11
8.

41
1

11
8.

05
5

11
7.

69
8

11
7.

34
1

11
6.

60
0

77
.0

00

F3C

HN SPh

3d

13C

SO2Ph



 S13 

X : parts per Million : 19F

-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
6.

33
4

-6
8.

12
3

4.
58

10
0.

00

F3C

HN SPh

3d

19F

SO2Ph



 S14 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
63

0
7.

46
3

7.
45

4
7.

44
9

7.
41

2
7.

23
2

7.
06

5

0.
00

0

0.
92

5.
96

1.
05

1.
00

F3C

N
N SPh

4a

1H



 S15 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

13
7.

94
1

13
7.

90
4

13
7.

86
5

13
7.

82
7

13
7.

36
3

13
1.

58
4

13
1.

14
5

13
0.

16
3

12
9.

78
9

12
9.

22
9

12
4.

20
9

12
1.

50
1

12
0.

01
7

11
9.

65
4

11
9.

37
2

11
9.

29
2

11
8.

92
7

11
8.

79
2

11
6.

08
3

77
.0

00

F3C

N
N SPh

4a

13C



 S16 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
8.

85
7

-1
63

.0
00

F3C

N
N SPh

4a

19F



 S17 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
51

7
7.

45
4

7.
44

5
7.

40
5

7.
39

7
7.

35
3

7.
27

1
6.

76
8

2.
29

2

0.
00

0

0.
97

1.
96

2.
85

0.
93

0.
94

3.
00

F3C

N
N SPh

4b

1H

Me



 S18 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

13
9.

27
2

13
7.

03
3

13
6.

99
5

13
6.

95
6

13
6.

91
8

13
6.

64
6

13
1.

53
5

13
1.

38
4

12
9.

75
7

12
9.

13
3

12
4.

26
6

12
1.

55
6

12
0.

33
9

11
9.

97
7

11
9.

61
6

11
9.

25
6

11
8.

84
5

11
6.

13
5

11
5.

51
0

77
.0

00

13
.5

85

F3C

N
N SPh

4b

13C

Me



 S19 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
8.

82
0

-1
63

.0
00

F3C

N
N SPh

4b

19F

Me



 S20 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
72

8
7.

63
2

7.
49

7
7.

47
1

7.
46

1
7.

45
3

7.
43

2

4.
43

9
4.

42
1

4.
40

3
4.

38
6

1.
43

4
1.

41
6

1.
39

8

0.
00

0

0.
95

0.
98

1.
01

4.
95

1.
97

3.
00

F3C

N
N SPh

4c

1H

CO2Et



 S21 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

16
2.

10
3

13
9.

68
8

13
9.

65
2

13
9.

61
8

13
7.

98
7

13
5.

04
6

13
1.

70
4

13
0.

39
0

12
9.

84
5

12
9.

48
5

12
5.

35
7

12
3.

91
0

12
1.

20
2

11
8.

85
6

11
8.

49
2

11
8.

11
7

11
7.

74
8

11
5.

78
7

77
.0

00

60
.7

62

14
.2

53

F3C

N
N SPh

4c

13C

CO2Et



 S22 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
8.

75
0

-1
63

.0
00

F3C

N
N SPh

4c

19F

CO2Et



 S23 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
87

8

7.
60

5
7.

58
0

7.
45

8

0.
00

0

1.
00

2.
08

5.
16

F3C

N
N SPh

4d

1H

NO2



 S24 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
8.

68
0

14
1.

74
3

14
1.

71
0

14
1.

67
4

14
1.

63
9

13
6.

58
4

13
1.

96
0

13
0.

04
4

12
9.

92
4

12
9.

59
7

12
3.

73
7

12
1.

03
0

11
9.

79
5

11
8.

32
4

11
7.

80
6

11
7.

43
1

11
7.

05
6

11
6.

68
1

11
5.

61
6

77
.0

00

F3C

N
N SPh

4d

13C

NO2



 S25 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
8.

60
5

-1
63

.0
00

F3C

N
N SPh

4d

19F

NO2



 S26 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
50

4

7.
06

9

6.
86

7

2.
41

6

0.
00

0

0.
99

5.
05

0.
96

0.
96

3.
00

F3C

N
N SPh

4e

1H

Me



 S27 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
5.

58
0

14
0.

47
7

14
0.

44
4

14
0.

40
8

14
0.

37
3

13
1.

54
3

13
0.

91
5

12
9.

76
8

12
9.

19
9

12
8.

82
0

12
4.

41
6

12
1.

70
3

12
0.

09
5

11
9.

73
1

11
9.

36
5

11
9.

24
1

11
8.

99
3

11
6.

27
9

77
.0

00

30
.2

40

12
.6

63

F3C

N
N SPh

4e

13C

Me



 S28 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
9.

01
1

-1
63

.0
00

F3C

N
N SPh

4e

19F

Me



 S29 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
76

4
7.

75
5

7.
42

9
7.

41
5

7.
35

6
7.

33
2

7.
30

8
7.

29
6

7.
24

0
7.

04
3

0.
00

0

1.
99

3.
00

3.
92

0.
97

1.
95

1.
09

F3C

N
N SPh

4f

1H

Ph



 S30 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
7.

82
4

13
9.

98
7

13
9.

95
1

13
9.

91
5

13
9.

88
0

13
1.

57
8

13
1.

00
5

13
0.

10
3

13
0.

04
1

12
9.

63
7

12
9.

10
4

12
9.

04
7

12
8.

32
3

12
7.

76
5

12
4.

49
6

12
1.

78
0

12
1.

35
7

12
0.

96
5

12
0.

60
3

12
0.

24
1

11
9.

87
8

11
9.

06
4

11
6.

34
7

77
.0

00

F3C

N
N SPh

4f

13C

Ph



 S31 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
7.

83
0

-1
63

.0
00

F3C

N
N SPh

4f

19F

Ph



 S32 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
70

8
7.

66
6

7.
46

3
7.

45
6

2.
48

1

0.
00

0

0.
98

0.
97

5.
02

3.
00

F3C

N
N SPh

4g

1H

Me

NO2



 S33 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
7.

88
9

14
6.

24
3

14
3.

55
8

14
3.

52
4

14
3.

49
0

13
2.

15
7

13
0.

25
6

13
0.

13
1

12
9.

68
4

12
4.

16
1

12
1.

45
2

12
0.

01
0

11
8.

74
3

11
8.

00
5

11
7.

63
0

11
7.

25
4

11
6.

87
9

11
6.

03
2

77
.1

60

12
.9

86

F3C

N
N SPh

4g

13C

Me

NO2



 S34 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
8.

76
7

-1
63

.0
00

F3C

N
N SPh

4g

19F

Me

NO2



 S35 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
79

3
7.

69
2

7.
49

9
7.

49
2

7.
48

1
7.

39
0

7.
37

7
7.

25
8

6.
47

2

0.
00

0

1.
00

1.
05

2.
08

3.
17

1.
18

1.
00

F3C

N
N SPh

4h

1H



 S36 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

14
1.

38
4

13
3.

58
0

13
3.

35
4

13
3.

31
2

13
3.

26
9

13
3.

22
6

13
1.

60
3

13
0.

24
6

12
9.

75
5

12
8.

94
5

12
4.

71
6

12
3.

00
2

12
2.

65
4

12
2.

30
5

12
2.

00
5

12
1.

95
6

11
9.

29
6

11
6.

58
5

10
7.

60
8

77
.1

60

F3C

N
N SPh

4h

13C



 S37 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
6.

95
4

-1
63

.0
00

F3C

N
N SPh

4h

19F



 S38 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
87

1
7.

83
4

7.
53

5
7.

51
5

7.
48

6
7.

48
1

7.
41

4

0.
00

0

1.
00

1.
04

0.
99

1.
97

3.
00

F3C

N N
N SPh

4i

1H



 S39 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

13
8.

00
1

13
7.

96
1

13
7.

92
1

13
7.

88
2

13
3.

94
8

13
2.

09
7

13
1.

68
3

12
9.

79
5

12
9.

31
2

12
4.

19
3

12
4.

10
7

12
1.

39
9

11
9.

62
8

11
9.

26
4

11
8.

89
7

11
8.

69
3

11
8.

53
3

11
5.

98
8

77
.0

00

F3C

N N
N SPh

4i

13C



 S40 

X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
7.

33
8

-1
63

.0
00

F3C

N N
N SPh

4i

19F



 S41 

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

8.
34

6

8.
17

6

7.
48

9
7.

48
3

7.
44

2
7.

42
0

7.
26

3

0.
00

0

1.
00

0.
98

2.
16

4.
10

F3C

N N
N SPh

4j

1H



 S42 

X : parts per Million : 13C
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

15
2.

58
9

14
3.

97
1

13
7.

52
2

13
7.

48
3

13
7.

44
3

13
7.

40
4

13
1.

97
5

13
1.

76
2

12
9.

83
5

12
9.

37
3

12
4.

11
2

12
1.

40
5

11
9.

48
1

11
9.

11
1

11
8.

74
7

11
8.

69
9

11
8.

38
4

11
5.

99
3

77
.0

00

F3C

N N
N SPh

4j

13C



 S43 

 X : parts per Million : 19F
-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-6
7.

33
5

-1
63

.0
00

F3C

N N
N SPh

4j

19F



 

 S44 

 

 X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
47

4
7.

28
6

7.
25

9
7.

23
6

7.
21

8
7.

19
1

7.
17

2
7.

15
4

6.
99

9
6.

98
3

2.
68

0

1.
66

0

0.
00

0

7.
57

6.
19

4.
17

1.
00

0.
91

SPh

F3C

F3C

O
SPh

5

1H



 

 S45 

 X : parts per Million : 13C

210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

15
1.

46
0

14
9.

68
3

14
9.

62
3

14
9.

56
3

14
9.

50
4

13
3.

82
7

13
2.

54
5

13
1.

63
9

13
1.

31
4

12
8.

54
7

12
8.

43
0

12
8.

38
2

12
8.

32
0

12
7.

62
8

12
5.

02
7

12
3.

16
7

12
2.

33
1

12
0.

42
9

10
5.

39
5

10
5.

06
6

10
4.

73
6

10
4.

41
0

83
.0

09

77
.0

00
75

.6
30

75
.5

37

29
.4

03
29

.3
14

SPh

F3C

F3C

O
SPh

5

13C



 

 S46 

 
 

X : parts per Million : 19F

-40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -220.0 -230.0 -240.0 -250.0

-5
7.

29
7

-5
7.

30
3

-6
2.

79
0

-1
63

.0
00

3.
00

3.
00

SPh

F3C

F3C

O
SPh

5

19F



1H-19F_HOESY 1D_1H spectrum

1H-19F HOESY

S47



1H-19F_HOESY Expansion

①

②

③

①②

③

19F

1H

1H-19F HOESY

S48


	Supporting Information_4_3914
	Koga_data_NMR_改2のコピー
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