
Electronic Supplementary Material (ESI) for RSC Advances. 
This journal is © The Royal Society of Chemistry 2016

Supporting Information

One-pot syntheses of N-(α-fluorovinyl)azole derivatives from N-

(diphenylmethylene)-2,2,2-trifluoroethanamine

Donghua Zhang, Haihua Liu, Pengcheng Zhu, Weidong Meng, Yangen Huang*

College of Chemistry, Chemical Engineering and Biotechnology, Donghua University, 
2999 North Renmin Road, Shanghai 201620, China.
E-mail: hyg@dhu.edu.cn 

1H NMR, 19F NMR and 13C NMR Spectra of Products

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016



 

N
Ph

Ph

CF3

1

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

2.
00

1.
91

8.
00

3.
81
2

3.
83
6

3.
85
9

3.
88
2

7.
13
9

7.
15
7

7.
33
1

7.
35
0

7.
39
3

7.
41
1

7.
47
0

7.
63
8

7.
65
5

7.
77
6

Figure 1. 1H NMR spectrum of 1
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 Figure 2. 19F NMR spectrum of 1
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 Figure 3. 1H NMR spectrum of 4
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Figure 4. 19F NMR spectrum of 4
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Figure 5. 13C NMR spectrum of 4

N
Ph

Ph

F

N
N

(E)-6a

7.257.407.557.70
f1 (ppm)

2.
95

2.
00

1.
08

3.
06

3.
06

7.
20
3

7.
22
4

7.
22
8

7.
24
1

7.
24
7

7.
34
9

7.
36
6

7.
38
5

7.
41
0

7.
42
8

7.
51
6

7.
53
2

7.
65
3

7.
67
1

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)

1.
00

2.
95

2.
00

1.
08

3.
06

3.
06

1.
02

6.
61
1

6.
62
9

7.
20
3

7.
22
8

7.
24
7

7.
36
6

7.
41
0

7.
67
1

8.
40
1

 Figure 6. 1H NMR spectrum of (E)-6a



1

N
Ph

Ph

F

N
N

(E)-6a

-145-135-125-115-105-95-85-75-65-55-45-35
f1 (ppm)

-1
14
.2
00

-1
14
.1
83

1 Figure 7. 19F NMR spectrum of (E)-6a

 

N
Ph

Ph

F

N
N

(E)-6a

0102030405060708090100110120130140150160170180190
f1 (ppm)

10
9.
06
7

10
9.
52
8

11
7.
43
7

12
8.
30
7

12
8.
76
1

12
9.
20
2

13
0.
71
9

14
6.
47
0

14
8.
95
1

16
7.
18
3

16
7.
29
8

Figure 8. 13C NMR spectrum of (E)-6a
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Figure 9. 1H NMR spectrum of (E)-6b
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Figure 10. 19F NMR spectrum of (E)-6b
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Figure 11. 13C NMR spectrum of (E)-6b
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Figure 12. 1H NMR spectrum of (Z)-6b
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Figure 13. 19F NMR spectrum of (Z)-6b
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 Figure 14. 13C NMR spectrum of (Z)-6b
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Figure 15. 1H NMR spectrum of (E)-6c
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Figure 16. 19F NMR spectrum of (E)-6c
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Figure 17. 13C NMR spectrum of (E)-6c
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Figure 18. 1H NMR spectrum of (E)-6d
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Figure 19. 19F NMR spectrum of (E)-6d
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Figure 20. 13C NMR spectrum of (E)-6d
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Figure 21. 1H NMR spectrum of (E)-6e
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Figure 22. 19F NMR spectrum of (E)-6e
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Figure 23. 13C NMR spectrum of (E)-6e
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Figure 24. 1H NMR spectrum of (E)-6f



N
Ph

Ph
N

N

(E)-6f

F

CN

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

-1
11
.5
06

-1
11
.4
92

Figure 25. 19F NMR spectrum of (E)-6f
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Figure 26. 13C NMR spectrum of (E)-6f
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Figure 27. 1H NMR spectrum of (E/Z)-6g
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Figure 28. 19F NMR spectrum of (E/Z)-6g
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Figure 29. 13C NMR spectrum of (E/Z)-6g
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Figure 30. 1H NMR spectrum of (E)-6h
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Figure 31. 19F NMR spectrum of (E)-6h
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Figure 32. 13C NMR spectrum of (E)-6h
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Figure 33. 1H NMR spectrum of (Z)-6h
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Figure 34. 19F NMR spectrum of (Z)-6h
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Figure 35. 13C NMR spectrum of (Z)-6h
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Figure 36. 1H NMR spectrum of (E)-6i
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Figure 37. 19F NMR spectrum of (E)-6i
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Figure 38. 13C NMR spectrum of (E)-6i
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Figure 39. 1H NMR spectrum of (Z)-6i
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Figure 40. 19F NMR spectrum of (Z)-6i
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Figure 41. 13C NMR spectrum of (Z)-6i
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Figure 42. 1H NMR spectrum of (E)-6j
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N
Ph

Ph

F

(E)-6j

N
N

102030405060708090100110120130140150160170180190200
f1 (ppm)

11
2.
85
4

11
3.
11
9

11
3.
18
0

11
3.
32
7

12
1.
26
9

12
5.
10
5

12
9.
61
0

12
9.
98
3

13
1.
57
7

14
3.
75
5

14
4.
18
4

14
7.
91
4

15
0.
44
5

16
8.
22
9

16
8.
34
8

Figure 44. 13C NMR spectrum of (E)-6j
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Figure 45. 1H NMR spectrum of (Z)-6j
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Figure 46. 19F NMR spectrum of (Z)-6j
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Figure 47. 13C NMR spectrum of (Z)-6j
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Figure 48. 1H NMR spectrum of (E)-6k
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Figure 49. 19F NMR spectrum of (E)-6k
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Figure 50. 13C NMR spectrum of (E)-6k
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Figure 51. 1H NMR spectrum of (E)-6l
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Figure 52. 19F NMR spectrum of (E)-6l
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 Figure 53. 13C NMR spectrum of (E)-6l
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Figure 54. 1H NMR spectrum of (E)-6m
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Figure 55. 19F NMR spectrum of (E)-6m
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Figure 56. 13C NMR spectrum of (E)-6m
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Figure 57. 1H NMR spectrum of (Z)-6m
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Figure 58. 19F NMR spectrum of (Z)-6m
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Figure 59. 13C NMR spectrum of (Z)-6m
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Figure 60. 1H NMR spectrum of (E)-6n
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Figure 61. 19F NMR spectrum of (E)-6n
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Figure 62. 13C NMR spectrum of (E)-6n
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Figure 63. 1H NMR spectrum of (Z)-6n
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Figure 64. 19F NMR spectrum of (Z)-6n
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Figure 65. 13C NMR spectrum of (Z)-6n
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Figure 66. 1H NMR spectrum of 7a
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Figure 67. 13C NMR spectrum of 7a
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Figure 68. 1H NMR spectrum of 7b
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Figure 69. 13C NMR spectrum of 7b
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Figure 70. 1H NMR spectrum of 7g
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 Figure 71. 13C NMR spectrum of 7g
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Figure 72. 1H NMR spectrum of 7j
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Figure 73. 13C NMR spectrum of 7j


