
1.99
1.99

0.9910.991

11

10.310.3

ppm0 011223344556677889910-19.995

3.
59

9
3.

61
2

6.
39

8
6.

41
6

6.
43

0
6.

44
3

6.
49

7
6.

52
8

7.
25

2
7.

27
0

7.
28

8
7.

29
0

7.
29

1
7.

29
2

7.
29

4
7.

30
7

7.
30

9
7.

32
6

7.
34

2
7.

34
9

7.
35

7
7.

36
5

7.
40

2
7.

40
3

7.
41

8

water

hexanes

Table 2, Entry 1, 3a

1H NMR, CDCl3
Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

S10



ppm0 05050100100150150200200-301.180

39
.3

79

76
.7

94

12
6.

14
5

12
6.

20
4

12
7.

12
7

12
8.

52
2

12
8.

69
2

12
9.

25
1

13
1.

09
8

13
7.

50
1

14
0.

18
9

Table 2, Entry 1, 3a

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    349
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S11



2
2

0.9290.929

0.9440.944

10.910.9

ppm0 011223344556677889910-20.418

3.
58

4
3.

60
0

6.
36

2
6.

37
9

6.
40

2
6.

41
9

6.
43

5
6.

48
0

6.
52

0
7.

22
0

7.
23

8
7.

24
3

7.
25

6
7.

27
6

7.
27

8
7.

28
4

7.
28

9
7.

29
4

7.
30

9
7.

32
8

7.
33

2
7.

33
8

7.
34

2
7.

34
7

7.
34

9
7.

35
1

7.
36

6
7.

37
0

7.
38

7
7.

38
8

7.
40

6
7.

41
0

hexanes

water

Table 2, Entry 2, 3a

1H NMR, CDCl3
Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

S12



ppm-50 -50-0-05050100100150150200200-301.161

39
.7

55

77
.0

99

12
6.

52
7

12
6.

58
1

12
7.

50
1

12
8.

89
5

12
9.

06
3

12
9.

63
2

13
1.

47
1

13
7.

88
7

14
0.

57
0

Table 2, Entry 2, 3a

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    423
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S13



3
3

2.012.01

0.9740.974

0.9820.982

7.357.35

1.981.98

ppm0 011223344556677889910-19.995

2.
64

9

3.
65

7
3.

67
1

6.
36

0
6.

37
4

6.
40

5
6.

51
5

6.
54

6

7.
31

3
7.

35
8

7.
40

6

7.
96

1
7.

97
8

Table 2, Entry 3, 3b
O

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S14



ppm-50 -50-0-05050100100150150200200-301.161

27
.0

10

39
.6

57

77
.1

33
77

.4
49

77
.7

64

12
6.

56
3

12
7.

75
7

12
8.

32
6

12
8.

97
0

12
9.

06
6

12
9.

28
1

13
2.

27
9

13
5.

79
0

13
7.

55
4

14
6.

30
4

19
8.

21
2

Table 2, Entry 3, 3b
O

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    343
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S15



2
2

0.9780.978

0.9770.977

7.537.53

1.951.95

ppm0 011223344556677889910-19.995

3.
68

2
3.

69
5

6.
36

1
6.

37
5

6.
38

9
6.

39
3

6.
40

6
6.

42
0

6.
52

8
6.

55
9

7.
26

6
7.

27
7

7.
28

1
7.

28
5

7.
29

3
7.

29
5

7.
29

8
7.

31
3

7.
34

6
7.

35
9

7.
36

2
7.

37
2

7.
37

6
7.

40
7

7.
41

1
7.

41
2

7.
42

3
7.

42
6

7.
42

9
7.

46
3

7.
47

9
7.

88
1

7.
89

8

water

Table 2, Entry 4, 3c

H

O

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S16



ppm-50 -50-0-05050100100150150200200-301.180

39
.4

62

76
.8

27
77

.0
82

77
.3

37

12
6.

20
0

12
7.

45
0

12
7.

62
4

12
8.

60
8

12
9.

35
4

13
0.

09
8

13
2.

13
8

13
4.

82
0

13
7.

09
3

14
7.

57
9

19
2.

02
9

Table 2, Entry 4, 3c

H

O

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    278
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S17



0.421
0.421

33

2.032.03

0.8780.878

1.931.93

1.831.83

1.861.86

2.692.69

4.574.57

2.142.14

ppm0 011223344556677889910-20.418

2.
38

0

3.
46

3
3.

47
9

6.
25

8
6.

28
1

6.
29

8
6.

31
4

6.
37

5
6.

39
4

6.
39

5
6.

41
4

6.
41

5
6.

97
8

6.
98

2
6.

99
4

6.
99

9
7.

09
8

7.
11

9
7.

20
6

7.
21

3
7.

21
5

7.
22

3
7.

22
8

7.
30

8
7.

32
1

7.
32

4
7.

34
1

7.
34

4
7.

62
7

7.
63

1
7.

64
7

water

Table 2, Entry 5, 3d

N
H
Ts

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S18



ppm-50 -50-0-05050100100150150200200-301.180

21
.6

92

38
.7

69

76
.9

05
77

.1
60

77
.4

12

12
2.

44
7

12
6.

23
4

12
7.

37
3

12
7.

41
8

12
8.

67
9

12
8.

88
1

12
9.

66
3

12
9.

76
3

13
1.

44
4

13
4.

62
9

13
6.

34
7

13
7.

43
9

13
7.

74
2

14
3.

92
8

Methanol

Table 2, Entry 5, 3d

N
H
Ts

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    14925
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S19



2
2

0.9770.977

0.950.95

9.489.48

0.8610.861

ppm0 011223344556677889910-19.995

3.
57

1
3.

58
5

6.
32

4
6.

33
8

6.
35

2
6.

35
6

6.
37

0
6.

38
3

6.
46

5
6.

49
7

7.
23

1
7.

24
6

7.
26

0
7.

28
8

7.
29

6
7.

31
3

7.
33

0
7.

34
5

7.
38

0
7.

39
4

7.
39

7
7.

52
4

7.
52

8
7.

53
7

7.
54

1
7.

84
2

water

Table 2, Entry 6, 3e

N
H

O

CF3

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S20



ppm-50 -50-0-05050100100150150200200-301.180

38
.7

27

76
.7

67
77

.0
20

77
.2

74

11
6.

89
8

12
0.

67
6

12
6.

14
4

12
7.

27
5

12
8.

55
2

12
9.

57
2

13
1.

52
2

13
3.

21
1

13
7.

25
8

13
8.

54
4

15
4.

54
5

15
4.

84
2

Table 2, Entry 6, 3e

N
H

O

CF3

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    933
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S21



ppm-50 -50-0-05050100-199.703

-7
6.

15
2

Table 2, Entry 6, 3e

N
H

O

CF3

Pulse Sequence:     zg
Spectrometer Freq.: 376.50 MHz
Spectral Width:     199.70 ppm
Number of Scans:    4
Relaxation Delay:   1.000 s

19F NMR, CDCl3

S22



5.81
5.81

99

1.931.93

1.951.95

0.9230.923

1.071.07

9.899.89

ppm0 011223344556677889910-20.418

0.
13

3

0.
97

8

3.
56

4
3.

58
0

4.
76

0

6.
36

5
6.

38
8

6.
40

5
6.

42
1

6.
46

2
6.

50
2

7.
23

0
7.

25
1

7.
28

4
7.

29
4

7.
30

1
7.

31
5

7.
31

7
7.

32
1

7.
33

9
7.

37
6

7.
37

8
7.

39
5

7.
39

9

Table 2, Entry 7, 3f

OTBS

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S23



ppm-50 -50-0-05050100100150150200200-301.161
-4

.8
08

18
.8

49

26
.3

84

39
.4

32

65
.2

42

77
.0

94
77

.4
11

77
.7

25

12
6.

50
8

12
6.

69
2

12
7.

45
3

12
8.

87
9

12
8.

91
5

12
9.

78
0

13
1.

34
5

13
7.

90
3

13
9.

11
8

13
9.

74
3

Table 2, Entry 7, 3f

OTBS

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    342
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S24



6.33
6.33

1.931.93

0.9420.942

11

2.082.08

7.777.77

ppm0 011223344556677889910-20.418

2.
95

4

3.
48

5
3.

50
1

6.
39

9
6.

41
5

6.
44

7
6.

74
2

6.
76

3
7.

14
1

7.
16

2
7.

21
8

7.
28

2
7.

29
3

7.
31

3
7.

33
1

7.
37

5
7.

37
6

7.
39

4
7.

39
7

acetone

Table 2, Entry 8, 3g

NMe2

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S25



ppm-50 -50-0-05050100100150150200200-301.180

38
.3

95
40

.9
09

76
.7

79
77

.0
34

77
.2

88

11
3.

08
3

12
6.

09
8

12
6.

90
7

12
8.

17
5

12
8.

45
9

12
9.

29
1

13
0.

21
6

13
0.

34
4

13
7.

72
5

14
9.

34
1

llal3p28-carbon

Table 2, Entry 8, 3g

NMe2

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    284
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S26



3
3

2.042.04

0.8280.828

1.11.1

9.129.12

ppm0 011223344556677889910-19.995

2.
39

2

3.
56

5
3.

57
8

6.
37

6
6.

39
0

6.
40

8
6.

42
1

6.
42

5
6.

43
5

6.
43

9
6.

49
2

6.
52

3
7.

17
4

7.
19

2
7.

20
8

7.
34

4
7.

35
9

7.
40

6
7.

42
2

Table 2, Entry 9, 3h

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S27



ppm-50 -50-0-05050100100150150200200-301.180

21
.0

52

38
.9

56

76
.7

86
77

.0
39

77
.2

93

12
6.

12
6

12
7.

05
4

12
8.

49
7

12
8.

57
0

12
9.

18
9

12
9.

54
4

13
0.

85
0

13
5.

69
3

13
7.

08
1

13
7.

55
4

Table 2, Entry 9, 3h

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    74
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S28



1.91
1.91

33

1.91.9

1.991.99

7.227.22

ppm0 011223344556677889910-20.029

3.
50

5
3.

52
1

3.
81

1

6.
32

5
6.

34
2

6.
35

8
6.

36
4

6.
38

1
6.

39
7

6.
43

7
6.

47
6

6.
86

2
6.

86
9

6.
87

4
6.

88
5

6.
89

1
6.

89
8

7.
17

0
7.

19
1

7.
21

7
7.

24
8

7.
28

9
7.

30
8

7.
32

7
7.

36
7

7.
38

5
7.

38
9

Table 2, Entry 10, 3i
OMe

1H NMR, CDCl3
Pulse Sequence:     zg
Spectrometer Freq.: 400.05 MHz
Spectral Width:     20.03 ppm
Number of Scans:    1
Relaxation Delay:   1.500 s

S29



ppm-50 -50-0-05050100100150150200200-299.406

38
.5

84

55
.4

06

76
.8

42
77

.1
60

77
.4

78

11
4.

04
7

12
6.

23
0

12
7.

16
8

12
8.

61
2

12
9.

71
8

12
9.

80
0

13
0.

86
9

13
2.

30
3

13
7.

66
7

15
8.

20
7

Table 2, Entry 10, 3i
OMe

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.60 MHz
Spectral Width:     299.41 ppm
Number of Scans:    90
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S30



2
2

0.2450.245

1.111.11

1.181.18

10.510.5

ppm0 011223344556677889910-19.995

3.
52

8
3.

54
1

6.
31

5
6.

32
9

6.
34

2
6.

34
6

6.
36

0
6.

37
4

6.
46

3
6.

49
4

7.
14

6
7.

16
2

7.
25

1
7.

26
6

7.
28

9
7.

32
0

7.
33

5
7.

35
0

7.
38

2
7.

39
7

7.
39

9
7.

45
6

7.
46

9
7.

47
3

water & grease

3a

Table 2, Entry 11, 3j
Br

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S31



ppm-50 -50-0-05050100100150150200200-301.180

38
.6

90

76
.7

69
77

.0
23

77
.2

76

11
9.

99
7

12
6.

14
4

12
7.

28
4

12
8.

43
3

12
8.

55
2

12
9.

23
3

13
0.

43
6

13
1.

53
6

13
7.

22
9

13
9.

11
3

Table 2, Entry 11, 3j
Br

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    366
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S32



2
2

3.123.12

0.970.97

1.081.08

0.8970.897

6.276.27

2.082.08

ppm0 011223344556677889910-20.418

3.
60

0
3.

61
7

3.
91

8

6.
30

7
6.

32
4

6.
34

1
6.

34
7

6.
36

4
6.

38
1

6.
45

9
6.

49
8

7.
20

9
7.

21
2

7.
22

1
7.

22
7

7.
23

2
7.

24
1

7.
24

5
7.

24
8

7.
26

0
7.

29
1

7.
29

5
7.

30
7

7.
31

1
7.

31
3

7.
32

4
7.

32
9

7.
33

5
7.

35
4

7.
35

9
7.

36
2

7.
37

4
7.

37
9

7.
38

3
7.

40
1

7.
42

2
7.

98
6

7.
99

0
7.

99
5

8.
00

6
8.

01
1

8.
01

6

Table 2, Entry 12, 3k
O

OMe

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S33



ppm-50 -50-0-05050100100150150200200-301.161

39
.4

04

52
.1

27

76
.8

46
77

.1
60

77
.4

74

12
6.

27
4

12
7.

43
2

12
8.

15
0

12
8.

33
5

12
8.

66
3

12
8.

80
9

12
9.

96
5

13
1.

93
6

13
7.

30
2

14
5.

73
8

16
7.

17
7

Table 2, Entry 12, 3k
O

OMe

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    112
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S34



2.96
2.96

22

1.021.02

1.011.01

7.47.4

1.971.97

ppm0 011223344556677889910-20.418

2.
60

0

3.
60

5
3.

62
2

6.
30

7
6.

32
4

6.
34

1
6.

34
6

6.
36

3
6.

38
0

6.
46

7
6.

50
6

7.
21

2
7.

22
4

7.
23

0
7.

23
5

7.
24

5
7.

24
8

7.
25

1
7.

26
0

7.
29

4
7.

31
3

7.
32

7
7.

33
2

7.
33

9
7.

36
0

7.
38

2
7.

38
5

7.
91

5
7.

93
6

Table 2, Entry 13, 3b
O

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S35



ppm-50 -50-0-05050100100150150200200-301.161

26
.7

04

39
.3

55

76
.8

43
77

.1
60

77
.4

74

12
6.

25
6

12
7.

45
1

12
8.

02
1

12
8.

66
5

12
8.

77
5

12
8.

97
7

13
1.

97
3

13
5.

48
4

13
7.

24
9

14
6.

01
8

19
7.

94
4

Table 2, Entry 13, 3b
O

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    112
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S36



2
2

0.9740.974

1.041.04

7.467.46

2.12.1

ppm0 011223344556677889910-20.418

3.
56

5
3.

58
2

6.
26

2
6.

27
5

6.
27

9
6.

29
6

6.
30

1
6.

31
5

6.
31

8
6.

33
2

6.
33

5
6.

43
1

6.
47

1
7.

17
9

7.
19

7
7.

20
2

7.
21

2
7.

21
5

7.
21

8
7.

26
0

7.
27

6
7.

27
9

7.
28

9
7.

29
3

7.
29

7
7.

31
7

7.
32

7
7.

32
9

7.
33

7
7.

34
7

7.
35

0
7.

52
9

7.
55

0

EtOAc

CF3
Table 2, Entry 14, 3l

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S37



ppm-50 -50-0-05050100100150150200200-301.161

39
.2

13

76
.8

36
77

.1
60

77
.4

75

12
5.

52
3

12
5.

55
9

12
5.

81
6

12
6.

31
4

12
7.

52
7

12
8.

03
7

12
8.

70
7

12
9.

10
8

13
2.

08
3

13
7.

25
0

14
4.

43
0

CF3
Table 2, Entry 14, 3l

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    209
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S38



ppm-50 -50-0-05050100-199.703

-6
2.

74
8

CF3
Table 2, Entry 14, 3l

Pulse Sequence:     zg
Spectrometer Freq.: 376.50 MHz
Spectral Width:     199.70 ppm
Number of Scans:    4
Relaxation Delay:   1.000 s

19F NMR, CDCl3

S39



1.99
1.99

11

1.011.01

7.447.44

2.032.03

ppm0 011223344556677889910-20.418

3.
56

2
3.

57
9

6.
22

7
6.

24
5

6.
26

2
6.

26
7

6.
28

4
6.

30
1

6.
42

7
6.

46
7

7.
18

0
7.

18
3

7.
18

7
7.

19
5

7.
20

1
7.

20
7

7.
21

5
7.

22
0

7.
26

0
7.

26
9

7.
27

1
7.

27
6

7.
28

0
7.

29
3

7.
29

8
7.

30
6

7.
32

2
7.

32
6

7.
33

9
7.

34
3

7.
54

9
7.

55
3

7.
55

8
7.

57
0

7.
57

4
7.

57
8

Table 2, Entry 15, 3m
CN

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S40



ppm-50 -50-0-05050100100150150200200-301.161

39
.4

17

76
.8

42
77

.1
60

77
.4

83

11
0.

24
1

11
9.

11
5

12
6.

28
8

12
7.

24
3

12
7.

62
9

12
8.

69
7

12
9.

54
1

13
2.

40
7

13
2.

51
8

13
7.

01
8

14
5.

91
9

Table 2, Entry 15, 3m
CN

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    138
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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3.13
3.13

2.092.09

1.011.01

11

3.013.01

2.082.08

2.052.05

2.032.03

ppm0 011223344556677889910-19.995

2.
38

2

3.
55

3
3.

56
7

6.
36

8
6.

38
1

6.
39

5
6.

39
9

6.
41

3
6.

42
6

6.
48

7
6.

51
8

7.
07

1
7.

07
2

7.
08

4
7.

08
5

7.
08

6
7.

09
9

7.
10

0
7.

10
1

7.
10

3
7.

10
4

7.
10

6
7.

23
1

7.
24

5
7.

25
8

7.
26

1
7.

28
7

7.
31

9
7.

33
4

7.
34

9
7.

39
7

7.
39

9
7.

41
3

7.
41

6

Table 2, Entry 16, 3n

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S42



ppm-50 -50-0-05050100100150150200200-301.180

21
.4

20

39
.3

33

76
.7

79
77

.0
34

77
.2

87

12
5.

69
1

12
6.

13
6

12
6.

93
4

12
7.

08
2

12
8.

39
6

12
8.

50
6

12
9.

37
6

12
9.

44
4

13
0.

95
1

13
7.

53
3

13
8.

11
1

14
0.

10
6

Table 2, Entry 16, 3n

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    222
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S43



2
2

0.9750.975

0.9740.974

7.217.21

0.9770.977

0.9640.964

ppm0 011223344556677889910-19.995

1.
60

4

3.
82

5
3.

83
8

6.
34

4
6.

35
8

6.
37

1
6.

37
5

6.
38

9
6.

40
3

6.
56

4
6.

59
6

7.
26

3
7.

27
4

7.
27

8
7.

29
2

7.
31

3
7.

31
4

7.
34

0
7.

35
6

7.
36

4
7.

36
5

7.
36

6
7.

37
1

7.
38

0
7.

39
4

7.
39

5
7.

41
1

7.
41

2
7.

42
2

7.
42

6
7.

42
9

7.
44

5
7.

44
6

7.
44

7
7.

46
1

7.
46

2
7.

46
3

7.
57

8
7.

58
1

7.
59

4
7.

59
6

7.
60

9
7.

61
1

7.
69

4
7.

69
6

7.
69

7
7.

71
0

7.
71

1
7.

71
2

water

Table 2, Entry 17, 3o
NC

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S44



ppm-50 -50-0-05050100100150150200200-301.161

38
.1

46

77
.1

33
77

.4
48

77
.7

62

11
2.

91
4

11
8.

36
5

12
5.

97
4

12
6.

67
3

12
6.

85
8

12
7.

27
5

12
7.

88
7

12
8.

95
2

13
0.

13
0

13
2.

99
7

13
3.

32
8

13
7.

33
4

14
4.

44
9

Table 2, Entry 17, 3o
NC

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    263
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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2

33

1.961.96

1.971.97

2.932.93

2.272.27

2.052.05

ppm0 011223344556677889910-19.995

3.
58

4
3.

59
6

3.
89

4

6.
43

2
6.

44
3

6.
44

5
6.

45
6

6.
46

8
6.

49
9

6.
91

4
6.

93
0

6.
94

2
6.

95
6

6.
95

8
6.

97
1

7.
22

9
7.

23
0

7.
23

2
7.

23
2

7.
23

3
7.

24
1

7.
24

3
7.

24
5

7.
25

6
7.

28
8

7.
29

0
7.

30
8

7.
32

4
7.

33
8

7.
38

9
7.

39
1

7.
40

5

ethyl acetate
acetone

Table 2, Entry 18, 3p
MeO

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S46



ppm-50 -50-0-05050100100150150200200-301.180

33
.4

17

55
.4

06

76
.7

87
77

.0
40

77
.2

94

11
0.

37
3

12
0.

54
7

12
6.

08
7

12
6.

89
6

12
7.

42
2

12
8.

44
2

12
8.

69
1

12
8.

93
3

12
9.

85
8

13
0.

69
4

13
7.

79
1

15
7.

30
3

Table 2, Entry 18, 3p
MeO

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    236
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S47



3
3

1.741.74

0.2130.213

1.791.79

0.1490.149

1.631.63

0.2160.216

1.671.67

0.10.1

5.15.1

ppm0 011223344556677889910-20.418
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1
0.
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3

0.
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2
0.
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6

0.
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0
1.
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5

1.
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3
1.

42
1

1.
44

0
1.

45
8

1.
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7
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68
5
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69

2
1.
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1

1.
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4
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7

1.
71

0
1.
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5
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72

0
1.
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4

1.
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7
1.

73
2

1.
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4
1.
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2

1.
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0
2.
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1

2.
02

9
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2

2.
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6
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4
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07

6
3.
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7

3.
27

5
3.

29
4
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31

2
3.

35
7

3.
37

3
5.

02
5

5.
02

8
5.

04
8

5.
05

0
5.
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2
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05

4
5.

06
7

5.
07

0
5.

07
4

5.
50

1
5.

51
7

5.
53

9
5.

55
5

5.
56

9
5.

57
1

5.
58

6
5.

59
9

5.
60

2
5.

60
4

5.
60

9
5.

62
4

5.
64

0
5.

93
7

5.
95

6
5.

96
4

5.
97

9
5.

98
3

5.
99

8
6.

00
6

6.
02

4
7.

20
8

7.
22

0
7.

30
6

7.
32

1
7.

32
5

7.
33

0
7.

33
4

B
B

B

B=branch product 
E=ethyl acetate

E

E

E

B E

Table 3, Entry 1, 4a

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S48



0.213
0.213

0.1490.149

0.2160.216

0.10.1

ppm1.7 1.71.81.83.23.23.33.35.05.05.15.15.95.96.06.06.1-20.418

1.
68

5
1.

69
2

1.
70

1
1.

70
4

1.
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7
1.

71
0

1.
71

5
1.

72
0

1.
72

4
1.

72
7

1.
73

2
1.

73
4

1.
74

2
1.

75
0

3.
25

7
3.

27
5

3.
29

4
3.

31
2

5.
02

5
5.

02
8

5.
04

8
5.

05
0

5.
05

2
5.

05
4

5.
06

7
5.

07
0

5.
07

4

5.
93

7
5.

95
6

5.
96

4
5.

97
9

5.
98

3
5.

99
8

6.
00

6
6.

02
4

B

B

B

B=branch product 

B

Branched Product

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3 - Expanded from Table 3, Entry 1
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ppm0 05050100100150150200200-301.161

13
.8

52

22
.7

67

34
.7

71
39

.2
37

76
.8

46
77

.1
60

77
.4

84

12
5.

99
7

12
8.

47
8

12
8.

53
2

12
8.

62
5

12
9.

04
8

13
2.

06
3

14
1.

29
0
B=branch product 

B
B

E

B

Table 3, Entry 1, 4a

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    431
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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2
2

1.041.04

1.011.01

1212

ppm0 011223344556677889910-20.418

3.
58

6
3.

60
3

6.
36

4
6.

38
1

6.
40

4
6.

42
0

6.
43

7
6.

48
2

6.
52

2
7.

24
1

7.
24

5
7.
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5

7.
25

9
7.

27
9

7.
28

2
7.

29
1

7.
29

7
7.

30
0

7.
31

1
7.

31
5

7.
32

7
7.

33
1

7.
33

5
7.

34
0

7.
34

4
7.

35
1

7.
35

3
7.

36
8

7.
37

2
7.

38
3

7.
38

8
7.

39
1

7.
40

4
7.

40
8

7.
41

2

Table 3, Entry 2, 3a

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S51



ppm-50 -50-0-05050100100150150200200-301.161

39
.7

67

77
.1

15
77

.4
30

77
.7

44

12
6.

52
7

12
6.

58
2

12
7.

50
2

12
8.

89
9

12
9.

08
2

12
9.

63
4

13
1.

47
2

13
7.

88
5

14
0.

57
1

Table 3, Entry 2, 3a

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    202
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S52
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11.211.2

ppm0 011223344556677889910-20.418
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4
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9
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3
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8
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2
7.
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2
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2
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7
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0
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2
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5
7.
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3
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37

6
7.

39
0

7.
39

2
7.

41
0

7.
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3

Table 3, Entry 3, 3a

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S53



ppm-50 -50-0-05050100100150150200200-301.161

39
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77
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52
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2
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7.
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9.

08
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9.
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13
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47
2

13
7.
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8

14
0.

57
0

Table 3, Entry 3, 3a

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    1297
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S54
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B
B B

B= Branched product 

Table 3, Entry 4, 4b

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   15.000 s

1H NMR, CDCl3

S55
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B= Branched product 

Branched Product

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   15.000 s

1H NMR, CDCl3 - Expanded from Table 3, Entry 4
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26
.1

18
26

.2
44

33
.1

47
39

.1
12

40
.6

56

76
.7

75
77

.0
28

77
.2

83

12
5.

83
0

12
6.

13
5

12
8.

30
5

12
8.

46
7

13
8.

12
9

14
1.

24
6

B= Branched product 

B
B B

Table 3, Entry 4, 4b

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    330
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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3.03
3.03

2.982.98

2.032.03

0.9890.989

11

2.192.19

1.981.98

ppm0 011223344556677889910-19.995
1.

70
1

2.
61

4

3.
39

8

4.
76

7
4.

87
6

7.
28

7
7.

30
2

7.
31

8

7.
91

0
7.

91
3

7.
92

7

O

Table 3, Entry 5, 4c

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S58
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22
.0

82
26

.5
77

44
.5

71

76
.7

70
77

.0
25

77
.2

79

11
2.

68
8

12
8.

46
9

12
9.

12
2

13
5.

34
4

14
4.

12
2

14
5.

54
6

19
7.

84
5

O

Table 3, Entry 5, 4c

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    175
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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4.14
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2.22.2

2.692.69

7.447.44

ppm0 011223344556677889910-19.995
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3
1.
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5

1.
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5
1.
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9

3.
42

9
3.

44
3

5.
64

7
5.
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0

5.
66

1
5.

66
2

5.
67

5
5.

68
8

5.
70

2
5.

70
4

5.
70

7
5.

72
1

5.
73

4
5.

74
7

5.
74

8
5.

74
9

5.
76

0
5.

76
3

6.
06

2
6.

06
5

6.
06

8
6.

07
0

6.
07

3
6.

08
3

6.
08

5
6.

09
1

6.
09

4
6.

09
6

6.
09

8
6.

10
1

6.
10

3
6.

11
0

6.
11

2
6.

11
4

6.
13

0
6.

13
2

7.
21

5
7.

23
1

7.
24

7
7.

28
9

7.
31

0
7.

32
4

7.
33

6
7.

34
0

7.
34

9

EZEZ
EZ

EZ + EE

om

EE

EZ
om

EE + om

EE + om + EZ

EE + om+ EZ

hexanes/grease 

EE= EE olefin 
EZ= EZ olefin 
OM= other minor olefin 

Table 3, Entry 6, 4d

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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13
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.0
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38
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55

39
.2
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.7
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.0
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84
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01
3
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1
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5.
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8
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6.
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7

12
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8
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6.
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5
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1
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7
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7.

42
2
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0
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8.

40
5
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9
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57
0
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8

12
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3
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9
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6
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1.
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5

13
1.
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7
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2.

39
4
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0.
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7

Table 3, Entry 6, 4d

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    311
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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8.278.27

44

3.763.76

1.961.96

13.813.8
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1.
42
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0
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5
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4

1.
74

9
1.
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7

1.
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9
2.

10
9

2.
14

9
2.

15
1

2.
18

3

3.
39

3
3.

40
8

7.
21

3
7.

22
8

7.
28

9
7.

29
8

7.
31

3
7.

32
9

7.
34

9
7.

35
3

7.
35

6

hexanes

B

B

B

B=branch product

Table 3, Entry 7, 4e

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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.2

67
34
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8.

49
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5

13
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6
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2
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6
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8

Table 3, Entry 7, 4e

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    816
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S63



2.23
2.23

1.071.07

3.173.17

11

0.9760.976

0.9850.985

5.145.14

ppm0 011223344556677889910-19.995

1.
55

4
1.

55
5

1.
58

5
1.

58
7

1.
59

0
1.

59
2

1.
59

4
1.

59
5

1.
60

3
1.

60
6

1.
61

2
1.

61
5

1.
61

7
1.

61
9

1.
62

0
1.

62
9

1.
63

2
1.

63
9

1.
64

2
1.

64
4

1.
64

5
1.

64
9

1.
65

1
1.

65
4

1.
65

6
1.

65
9

1.
66

1
1.

66
3

1.
66

6
1.

66
8

1.
67

0
1.

67
1

1.
67

5
1.

68
0

1.
68

2
1.

68
4

1.
68

7
1.

69
1

1.
69

3
1.

76
9

1.
77

0
1.

77
2

1.
78

2
1.

78
3

1.
79

2
1.

79
3

1.
79

4
1.

79
5

1.
79

7
1.

80
1

1.
80

2
1.

80
4

1.
80

6
1.

80
7

1.
80

8
2.

03
2

2.
03

3
2.

03
5

2.
03

7
2.

03
8

2.
04

0
2.

04
7

2.
04

9
2.

05
4

2.
05

9
2.

06
0

2.
06

2
2.

06
4

2.
06

5
2.

07
1

2.
07

3
2.

07
7

2.
07

9
2.

07
9

2.
08

3
2.

08
5

2.
08

7
2.

09
1

2.
10

4
2.

10
4

2.
10

6
2.

10
7

2.
11

1
2.

11
6

2.
11

8
2.

11
9

2.
12

0
2.

12
2

2.
12

3
2.

12
4

2.
12

7
2.

12
9

2.
13

0
2.

13
1

2.
13

3
2.

13
5

2.
13

7
2.

13
8

2.
14

0
2.

14
2

2.
14

5
2.

14
8

2.
14

9
3.

43
4

3.
43

8
3.

44
4

3.
44

8
3.

45
4

3.
45

9
5.

74
5

5.
74

9
5.

75
0

5.
75

2
5.

75
4

5.
75

8
5.

76
0

5.
76

5
5.

76
7

5.
76

9
5.

77
0

5.
77

2
5.

77
3

5.
77

4
5.

77
8

5.
78

0
5.

91
3

5.
91

4
5.

91
8

5.
91

9
5.

92
1

5.
92

3
5.

92
5

5.
92

6
5.

92
9

5.
93

1
5.

93
3

5.
93

8
5.

93
9

5.
94

1
5.

94
3

5.
94

6
5.

94
9

5.
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3
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3
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4
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5

7.
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9
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9
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9
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35

2
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5

grease

Table 3, Entry 8, 4f

Pulse Sequence:     zg
Spectrometer Freq.: 500.13 MHz
Spectral Width:     19.99 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S64
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8.
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0
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0
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6.
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9

Table 3, Entry 8, 4f

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    435
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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2.69
2.69

0.7540.754

1.821.82

10.910.9

ppm-2 -200224466881010-20.418
1.
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0

1.
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7

3.
65

0
3.
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7
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1
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1
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4
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48

4
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5
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4

7.
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8
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7
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4

7.
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3
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2
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8
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3
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37

7
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38
3
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5
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8
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3
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6

hexanes

U= unidentified side product

UU U

Table 3, Entry 9, 4g

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    16
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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8.

66
0

13
5.

37
9

13
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3
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5.
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4

Table 3, Entry 9, 4g

Pulse Sequence:     zgdc
Spectrometer Freq.: 125.77 MHz
Spectral Width:     301.18 ppm
Number of Scans:    400
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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0
7.

20
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3
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2
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Table 4, Entry 15, 5a

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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26
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36
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55

76
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0

Table 4, Entry 15, 5a

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    84
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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Table 4, Entry 2, 5b

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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Table 4, Entry 2, 5b

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    98
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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2
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29
0

6.
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6
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6
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1
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4

7.
19

7
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7
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2
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7
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6
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0
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3
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26
0
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6
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6
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9
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33
4

7.
36

5
7.
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9

7.
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3
7.
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7

Table 4, Entry 3, 5b

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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5
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1
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0
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7
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8.
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8

Table 4, Entry 3, 5b

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    66
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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1
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3
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4
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9
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1
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7
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2
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6

7.
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9
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4
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8
7.
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2
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26

0
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9

7.
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8
7.
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9
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1
7.

32
7

7.
34

2
7.

34
4

7.
35

6
7.
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5

Table 4, Entry 4, 5c

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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.3
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32

.4
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39
.5
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40
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.8
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77

.1
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.4
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6.
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5

12
6.

86
4

12
8.

59
3

13
0.

26
5

13
0.

67
3

13
8.

13
3

Table 4, Entry 4, 5c

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    75
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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5
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2
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9
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4
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7

7.
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0
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6
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9
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32

7
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35
7
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4
7.
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7

H

Table 4, Entry 5, 5d

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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96

40
.8

56
42

.1
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3
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8.
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5

H

Table 4, Entry 5, 5d

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    148
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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4

6.
34

3
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3

6.
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6

6.
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7
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6.
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0
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5
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7
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9
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4
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1

7 H with
with trace
hexanes

MeO
Table 4, Entry 6, 5e

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S78



ppm-50 -50-0-05050100100150150200200-301.161

14
.2

62
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.7

82
40

.7
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77
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5
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7.
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4
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5
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28
5

13
1.
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1

15
8.

73
9

MeO
Table 4, Entry 6, 5e

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    159
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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6
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2
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0
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0
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0
7.
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1
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Table 4, Entry 7, 5f

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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32
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.8
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.1
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6
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8
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2
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9.
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4

13
2.
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5
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1.

54
4

F3C

Table 4, Entry 7, 5f

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    215
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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-6
2.

84
5

F3C

Table 4, Entry 7, 5f

Pulse Sequence:     zg
Spectrometer Freq.: 376.50 MHz
Spectral Width:     199.70 ppm
Number of Scans:    4
Relaxation Delay:   1.000 s

19F NMR, CDCl3

S82



2.05
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2.082.08

22

11

1.021.02

11

5.285.28
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2.

46
1

2.
47

0
2.

47
7

3.
09

4
3.

09
8

3.
10

2
3.

10
6

3.
11

2
3.

11
6

3.
11

9

6.
18

0
6.

19
8

6.
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6.
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9
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18

2
7.

19
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1
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8
7.

26
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7.
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5
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8
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2
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7
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2
7.
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0
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36
4

O

Table 5, Entry 3, 7a

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S83
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6.
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3
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9.
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4

O

Table 5, Entry 3, 7a

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    166
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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Table 6, 2m
(4-ethylhex-1-en-3-yl

methyl carbonate)

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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trace alcohol
starting material
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O

Table 6, 2m
(4-ethylhex-1-en-3-yl

methyl carbonate)

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    88
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S86
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Table 6, 2n
(5-phenylpent-1-en-3-yl

methyl carbonate)

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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Table 6, 2n
(5-phenylpent-1-en-3-yl

methyl carbonate)

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    102
Relaxation Delay:   2.000 s

13C NMR, CDCl3

S88
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Table 6, Entry 3, 7b

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3

S89



ppm-50 -50-0-05050100100150150200200-301.161

11
.9

44

23
.2

85
26

.2
46

27
.8

15
32

.3
10

38
.6

68

46
.4

27

76
.8

46
77

.1
60

77
.4

75

12
7.

02
8

13
7.

06
4

13
9.

21
5

14
5.

20
7

19
9.

28
4

O

Table 6, Entry 3, 7b

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    155
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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Table 6, Entry 4, 7c

Pulse Sequence:     zg
Spectrometer Freq.: 400.13 MHz
Spectral Width:     20.42 ppm
Number of Scans:    1
Relaxation Delay:   1.000 s

1H NMR, CDCl3
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Table 6, Entry 4, 7c

Pulse Sequence:     zgdc
Spectrometer Freq.: 100.62 MHz
Spectral Width:     301.16 ppm
Number of Scans:    119
Relaxation Delay:   2.000 s

13C NMR, CDCl3
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