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HRMS (EI) compound 8a.
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180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

Chloroform-d

14
.0

4

22
.6

1
26

.3
7

29
.1

2
29

.2
1

31
.8

5
32

.4
5

12
2.

79
12

4.
67

12
6.

03
12

6.
74

12
9.

37
13

2.
83

13
4.

83

15
2.

83

18
1.

56
18

4.
35

¹³C NMR (300 MHz, CDCl3) compound 9a.

7

6
5

10

9
8

4
3

2
1

O

O

OH

11
12

13
14

15
16

17
18

19
20

21



 S7
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HRMS (EI) compound 11a.
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HRMS (EI) compound 12a.
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HRMS (EI) compound 12b.
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HRMS (EI) compound 13a.

M

O

O

O



 S24

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
Chemical Shift (ppm)

16.18 3.281.351.02 1.021.00 0.990.940.91

0.
84

0.
86

0.
88

1.
26

1.
33

1.
35

1.
36

1.
47

1.
68

1.
691.

71
1.

72
1.

74
1.

76

1.
831.

84

1.
89

1.
89

2.
11

2.
41

2.
47

2.
64

2.
65

2.
66

2.
70

2.
70

4.
184.
194.

204.
21

4.
22

4.
22

4.
23

4.
24

7.
25

7.
46

7.
49

7.
637.
637.

75
8.

028.
02

8.
04

¹H NMR (300 MHz, CDCl3) compound 13b.

180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

Chloroform-d

14
.0

717
.9

6
22

.6
325

.2
7

25
.9

5
29

.2
6

29
.4

2
29

.4
9

31
.8

5
34

.7
379

.0
3

11
3.

92

12
3.

90
12

8.
60

13
0.

63
13

2.
39

13
4.

78

16
2.

88

17
8.

59
17

9.
73

¹³C NMR (300 MHz, CDCl3) compound 13b.

7

6
5

10

9
8

4
3

2
1

O
13

12

11

O

O

14
15

16
17

18
19

20
21

22



 S25

HRMS (EI) compound 13b.
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