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APPENDIX  

 NMR Tables and Spectra 

Labd-7-en-15-oic acid, 9,13-epoxy- (Grindelic acid) (GF 77 (25-31) (1): 

Proton 

 

 

 

1 Proton Grindelic acid.spectrus 2

Chemical Shift (ppm)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
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Carbon Grindelic Acid spectrus

Chemical Shift (ppm)168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32
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C Atom# C Shift XHn

15 171.573 C

8 132.931 C

7 129.103 CH

9 92.749 C

13 81.062 C

14 47.399 CH2

5 42.900 CH

3 41.858 CH2

10 40.866 C

12 39.641 CH2

4 33.225 C

18 32.919 CH3

1 32.722 CH2

16 27.450 CH3

11 26.831 CH2

6 24.250 CH2

19 22.004 CH3

17 21.216 CH3

2 18.606 CH2

20 16.740 CH3  

DEPT 90 
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DEPT 90 CH GF77(25-31) 08132019.005.098.1r

Chemical Shift (ppm)130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50
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129.110 CH

42.920 CH  

DEPT 135 

 

DEPT 135 Grindelic Acid.003.098.1r

Chemical Shift (ppm)130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30

N
o

rm
a

liz
e

d
 I

n
te

n
s
it
y

0
.7

4

-1
.1

3

0
.8

8

1
.0

0

-1
.2

0

1
.3

8

-1
.1

5

-1
.2

3

1
.1

4

-1
.2

2

-1
.2

8

0
.9

8

-1
.3

0

1
.0

0

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
6

.7
5

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

1
8

.6
2

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
1

.2
3

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
2

.0
2

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
4

.2
6

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
6

.8
5

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

2
7

.4
7

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.7
4

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
2

.9
3

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

3
9

.6
6

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
1

.8
7

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
2

.9
2

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

4
7

.4
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

1
2

9
.1

1
1

2
9

.1
1

 



5 | Page 

 

C Atom# C Shift XHn

7 129.111 CH

14 47.414 CH2

5 42.915 CH

3 41.865 CH2

12 39.656 CH2

18 32.934 CH3

1 32.737 CH2

11 27.465 CH2

16 26.846 CH3

6 24.265 CH2

19 22.019 CH3

17 21.232 CH3

2 18.621 CH2

20 16.755 CH3  

 

 

 

HSQC 
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1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)1.39, 26.73 (16, 16)

0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)0.89, 32.92 (18, 18)

1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)1.78, 21.11 (17, 17)

1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)1.55, 18.47 (2, 2)

1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)1.45, 32.63 (1, 1)

2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)2.69, 47.40 (14, 14)

1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)1.97, 27.32 (11, 11)

1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)1.42, 41.88 (3, 3)

2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)2.57, 47.26 (14, 14)

5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)5.63, 128.56 (7, 7)

HSQC Grindelic Acid spectrus

F2 Chemical Shift (ppm) 10 8 6 4 2 0 -2
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 20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7 

 20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20 
 2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2 

 17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17 
 19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19 

 6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6 
 16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16 
 11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11 
 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

 18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18 

 12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12 
 3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3 

 14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14 

 7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7 
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C Atom# C Shift H Shift XHn

7 128.556 5.632 CH

14 47.332 2.571 CH2

14 47.332 2.689 CH2

3 41.882 1.422 CH2

12 39.491 1.994 CH2

18 32.916 0.885 CH3

1 32.634 1.450 CH2

11 27.317 1.969 CH2

16 26.727 1.394 CH3

6 24.141 2.090 CH2

19 21.877 0.915 CH3

17 21.108 1.778 CH3

2 18.469 1.553 CH2

20 16.668 0.837 CH3  
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2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)2.69, 1.39 (14, 16)

5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)5.63, 2.06 (7, 6)

5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)5.62, 5.65 (7, 7)

5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)5.64, 1.77 (7, 17)

2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)2.63, 2.64 (14, 14)

1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)1.55, 0.84 (1, 20)

CHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-dCHLOROFORM-d

COSY GF77(25-31) 08132019.006.098.2rr

F2 Chemical Shift (ppm) 6 5 4 3 2 1
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8

1
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 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

 14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14 

 14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7 

3.13

3.08

3.12

3.00

3.33

1.11

1.18

1.09

 20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20 

 16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16 

 17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17 

 6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6 

 14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14 

 7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7 

 

H Atom# H Shift COSY

20 0.841 1.55

17 1.772 5.65

16 1.392 2.69

14 2.686 1.39

14 2.639

7 5.645 1.77, 2.06

6 2.062 5.65

1 1.554 0.84  
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0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))0.91, 32.91 (19(21.88)(0.92), 18(32.92)(0.89))

0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))0.88, 42.90 (18(32.92)(0.89), 3(41.88)(1.42))

0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))0.91, 42.90 (19(21.88)(0.92), 3(41.88)(1.42))

1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)1.39, 81.11 (16(26.73)(1.39), 13)

0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))0.88, 21.94 (18(32.92)(0.89), 19(21.88)(0.92))

0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)0.83, 92.72 (20(16.67)(0.84), 9)

1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)1.77, 132.82 (17(21.11)(1.78), 8)

2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)2.70, 171.61 (14(47.33)(2.57)(2.69), 15)

2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)2.57, 171.60 (14(47.33)(2.57)(2.69), 15)

2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)2.70, 81.08 (14(47.33)(2.57)(2.69), 13)

HMBC GF77(25-31) 08132019.004.098.2rr

F2 Chemical Shift (ppm) 6 5 4 3 2 1
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 20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  20(16.67)(0.84)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  16(26.73)(1.39)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78)  17(21.11)(1.78) 

 14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69) 

 19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92)  19(21.88)(0.92) 

 18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89)  18(32.92)(0.89) 

 12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99)  12(39.49)(1.99) 
 3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42)  3(41.88)(1.42) 
 14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69)  14(47.33)(2.57)(2.69) 

 13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13 

 9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9 

 7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63)  7(128.56)(5.63) 
 8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8 

 15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15 
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Atom# C Atom# C Shift H Atom# H Shift H to C HMBC C to H HMBC

18(32.92)(0.89) 18(32.92)(0.89) 32.910 18(32.92)(0.89) 0.881 0.91 21.94, 42.90

19(21.88)(0.92) 19(21.88)(0.92) 21.941 19(21.88)(0.92) 0.912 0.88 32.91, 42.90

16(26.73)(1.39) 16(26.73)(1.39) 1.392 39.64, 47.37, 81.09

20(16.67)(0.84) 20(16.67)(0.84) 0.834 41.88, 92.72

14(47.33)(2.57)(2.69) 14(47.33)(2.57)(2.69) 47.374 14(47.33)(2.57)(2.69) 2.569 1.39 81.09, 171.60

14(47.33)(2.57)(2.69) 14(47.33)(2.57)(2.69) 47.374 14(47.33)(2.57)(2.69) 2.696 1.39 81.09, 171.60

17(21.11)(1.78) 17(21.11)(1.78) 1.771 129.12, 132.82

9 9 92.718 0.83

7(128.56)(5.63) 7(128.56)(5.63) 129.119 1.77

8 8 132.821 1.77

15 15 171.602 2.57, 2.70

13 13 81.088 1.39, 2.57, 2.70

3(41.88)(1.42) 3(41.88)(1.42) 42.902 0.88, 0.91

10 10 41.883 0.83

12(39.49)(1.99) 12(39.49)(1.99) 39.643 1.39  

 

2-(2',3,3,6a,7a-Pentamethylspiro[1a,2,2a,4,5,6-hexahydronaphtho[2,3-b]oxirene-7,5'-

oxolane]-2'-yl)acetic acid (GFB 61-67(8)7 HPLC 60 epoxide) (2): 

Proton 
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Carbon 
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Atom# C Shift XHn

15 171.475 C

9 89.157 C

13 80.706 C

7 63.032 CH

8 60.152 C

14 48.646 CH2

3 41.494 CH2

12 39.977 CH2

10 39.613 C

5 37.710 CH

4 33.196 C

18 32.606 CH3

1 31.512 CH2

11 28.012 CH2

16 26.335 CH3

17 22.843 CH3

6 22.639 CH2

19 22.150 CH3

2 18.293 CH2

20 16.390 CH3  

DEPT 135 
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C Shift XHn

63.041 CH

48.648 CH2

41.496 CH2

40.107 CH2

39.979 CH2

37.705 CH

32.612 CH3

31.511 CH2

29.711 CH2

28.013 CH2

26.340 CH3

22.847 CH3

22.637 CH2

22.152 CH3

18.620 CH2

16.394 CH3  

HSQC 
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HMBC 

 

C Atom# C Shift H Shift XHn H to C HMBC C to H HMBC

1.320 CH3 39.94, 48.64, 81.10

1.425 CH 63.57, 89.51

2.138 CH2 60.14

15 171.171 C 2.60

9 89.509 C 1.42

13 81.097 C 1.32, 2.62

7 63.573 CH 1.42

8 60.142 C 2.14

14 48.640 2.602 CH2 1.32 171.17

14 48.640 2.624 CH2 1.32 81.10

12 39.943 CH2 1.32  
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C Shift XHn

63.041 CH

48.648 CH2

41.496 CH2

40.107 CH2

39.979 CH2

37.705 CH

32.612 CH3

31.511 CH2

29.711 CH2

28.013 CH2

26.340 CH3

22.847 CH3

22.637 CH2

22.152 CH3

18.620 CH2

16.394 CH3  
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GFB 61-67(11)4 HPLC 46.2 

CH3
17

5

1

2

3

6

11

12

OH
19

CH3
18

CH3
19

CH3
20

CH3
16

14 O

OH
22

O

 

MW 

337.4720 

C20H32O4     

Carbon 13C (ppm) DEPT HSQC HMBC 1H (ppm) 

7 200.5 q   1.73 H-17   

15 174.8 q   2.6 H-14   

8 167.8 q   1.73 H-17, 1.07 H-20   

7 130.5 q   1.73 H-17   

13 71.3 q   1.32 H-16, 2.55 H-14   

5 50.5 CH 1.67 1.07 H-20, 0.89 H-19, 

0.86  H-18, 2.47/2.34 

H-1 

1.67, s, 1H 

14 44.4 CH2 2.55 1.32 H-16 2.55, d, 2H 

3 41.5 CH2 1.45, 

1.19 

0.89 H-19, 0.86 H-18, 

2.32 H-6, 1.68 H-18 

1.45, 1.19, 

dd, 2H 

10 41.4 q   1.07 H-20, 2.55 H-14, 

1.73 H-17 

  

12 40.3 CH2 1.66 1.32 H-16 1.66, s, 2H 

11 36.1 CH2 1.91, 

1.34 

1.07 H-20, 1.69  1.19, 1.34, 

s, 2H 

1 35.4 CH2 2.47, 

2.34 

 2.34, 2.47, 

dd, H 

4 33.4 q   0.86 H-18, 1.69 H-5   

18 32.7 CH3 0.86 0.89 H-19 0.86, s, 3H 

16 26.6 CH3 1.32 2.55 H-14 1.32, s, 3H 

6 23.8 CH2 2.32  2.32, d, 2H 

19 21.5 CH3 0.89 0.86 H-18, 1.68 H-5 0.89, s, 3H 

2 18.8 CH2 1.67, 

1.56 

2.34 H-6, 1.73 H-17 1.67, 1.56, 

2H 

20 18.4 CH3 1.07  1.07, s, 3H 

17 11.5 CH3 1.73 2.32 H-6, 0.86 H-18 1.74, s, 3H 
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Spiro[furan -2(5H),1'(4'H)-naphthalene]-5-acetic acid, 3,4,4'a,5',6',7',8',8'a-octahydro-

2',5,5',5',8'a-pentamethyl-, methyl ester, methyl grindeloate, (GFB 247-261(1)5), (5): 
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