
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1H NMR



2.70 2.60 2.50 2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70 1.60 1.50 1.40 1.30 1.20

1H NMR expansion

2.00 1.90 1.80 1.70 1.60 1.50 1.40 1.30 1.20



180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

15.5022.5931.16
41.22

45.34

119.01

135.21

170.19

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

41.2245.34135.21
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

31.16
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

15.5022.59

-31.05

-38.98

13C NMR and DEPT

13C NMR

CH

CH2

CH3



H ,H  C O S Y , 2J-3J

F2 Chemical Shift (ppm) 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

COSY



H ,H  C O S Y , 2J-3J

F2 Chemical Shift (ppm) 2.0 1.5

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

COSY expansion



H S Q C

F2 Chemical Shift (ppm) 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

8

16

24

32

40

48

56

64

72

80

88

96

104

112

120

128

136

144

152

160

168

176

HSQC



H S Q C

F2 Chemical Shift (ppm) 2.0 1.5

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

HSQC expansion



H M B C

F2 Chemical Shift (ppm) 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

16

24

32

40

48

56

64

72

80

88

96

104

112

120

128

136

144

152

160

168

HMBC



H M B C

F2 Chemical Shift (ppm)2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2

120

125

130

135

140

145

150

155

160

165

170

HMBC expansion



H M B C

F2 Chemical Shift (ppm) 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

HMBC expansion


