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Appendix 3. STRUCTURES FOR ALKALOIDS, STEROIDS, TERPENOIDS, AND 

SIMILAR COMPOUNDS 

1. Alkaloids 
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21

22

O
CH3

23
24

25
26 27

 
spirostan  

(the CAS name requires the chirality at C-22 to be specified) 

CH3

CH3

H

H H
3

4
5

6

8

7

9

10

11
12

13
14

15

16
17

18

19

1

2

H
20

H3C CH3

CH3

21 22

23
24

25
26

27

H CH2-CH3
242241

H

 
stigmastane 



3. Terpenoids 

CH3 H

H
3 4

5

6

8

7

9

10

11
12

13
14

20

1

2

H

CH

CH3
CH3

CH3H3C

15

16

17

18 19

H

 
abietane  

(named systematically by CAS) 

H
H

H
CH3

CH

CH3

CH3

CH3

3

4

5
6

8

7

910

11
12

13

14

15

1

2

 
ambrosane  

(named systematically by CAS) 

H

HH3C
CH3

H

H
CH3

CH3

3 4
5

6

8

7

9

10

11

12

13
14

15

1

2

 
aristolane  

(named systematically by CAS) 

CH3

H
3 4

5

6

8

7

9

10

11
12

13
1420

1

2

H

CH3

CH3H3C

15

18 19

16

17

H

 
atisane 

CH3

CH3

H

H
CH3H3C

3 4
5

6

8

7

9

10

11

12
13

14

15

16

17

18 19

20

1
2

 
beyerane  

(CAS name based on kaurane) 



CH3

CH3

CH3H3C

3

4
5

68

7

9
10

11
12 13

14

15

1
2

 
bisabolane  

(named systematically by CAS) 

H3C CH3

CH3

3

4
5

6

8

7

9

10

1

2

 
bornane  

(named systematically by CAS) 

CH3H
H

H
H

H3C

CH

CH3

CH3
H

3

4

5

6
87

910

11 12

13

14

15

1

2

 
cadinane  

(named systematically by CAS)  

CH3

H3C
CH3

3
4

5
6

8
7

9

10

1

2

 
carane  

(named systematically by CAS) 

CH3 CH3

CH3 CH3
CH3

H3C
CH3

CH3

H3C

3

4
5

6

8

7

9
10

11

12
13

14

15

12

16 17

18

19 20

1’
2’

3’

4’
5’

6’
7’

8’
9’

10’

11’

12’
13’

14’

15’

16’

17’

18’

19’20’

CH3

 
β,φ-carotene 

CH3 CH3

CH3 CH3
CH3

CH3H3C

3

4
5

6

8

7

9

11

12
13

14

15

12

16 17

18

19 20

6’

7’

8’
9’

10’

11’

12’
13’

14’

15’

19’20’

CH3

CH3 CH3

1’

2’

3’

4’
5’

16’

17’18’
 

β,ψ-carotene 



CH3 CH3

CH3 CH3
CH3

CH3H3C

3

4
5

6

8

7

9
10

11

12
13

14

15

12

16 17

18

19 20

6’

7’

8’
9’

10’

11’

12’
13’

14’

15’

19’20’
H3C

5’

18’

1’ 2’

3’4’

16’ 17’
H3C CH3

 
ε,κ-carotene 

CH3 CH3

CH3 CH3
CH3

CH3H3C

3

4
5

6

8

7

9
10

11

12
13

14

15

12

16 17

18

19 20

7’

8’
9’

10’

11’

12’
13’

14’

15’

19’20’

6’

5’

18’

1’
2’

3’
4’

16’

17’

CH3

CH3

CH3

 
ε,χ-carotene 

Note: There are 28 possible carotene parent structures of which four are illustrated above. 
The 28 are derived from all permutations of the following seven end groups: 

CH3H3C

CH3
3

4
5

612

16 17

18  

CH3H3C

CH3
3

4
5

612

16 17

18  

CH3H3C

CH2
3

4
5

612

16 17

18  

CH3

CH3

H3C

3
4

5

612

16

17

18  
β (beta) ε (epsilon) γ (gamma) φ (phi) 

CH3
H3C

H3C 3
4

5

612

16

17

18

 

CH3
CH3H3C

18

3 4

5
6

12

16 17

 

CH3 CH3

H3C
3

4
5

6
1

2

16

17 18

 

 

χ (chi) κ (kappa) ψ (psi)                            

CH3

CH3

H3C

CH3
3

4

568
7

9

10

1112

13 14

15

1
2

 
caryophyllane  

(named systematically by CAS) 

H

CH3

H3C

H
CH3

CH3

H

3

4

5 6

8

7

910

11

12

13

14

15

12

H

 
cedrane  

(named systematically by CAS) 



CH3

H

CH3

H CH3
3 4

5

6

8

7

9

10

11
12

13
14

15

16
171819

1

2

H
20

CH3H3C
H

HH3C CH3

CH3

21
22

23

24

25

26

27

28 29

30

 
dammarane 

H3C
CH3

CH3

CH3H3C

H
H

H
3 4

5

6

8

7

9
10

11

12

13 14

15
1

2

 
drimane  

(named systematically by CAS) 

CH
CH3

CH3

H

H

H

3 4
5

6

8

7

9

10

11

12

1314

15

1

2

CH3

CH3
 

eremophilane  
(named systematically by CAS) 

CH
H

CH3

H

H

CH3

3 4
5

6

8

7

9
10

11

12

1314

15
1

2

CH3

CH3
 

eudesmane  
(named systematically by CAS) 

CH3

CH3
CH3  

fenchane  
(named systematically by CAS) 



CH3 CH3

H H

CH3H3C

H

CH3

CH3
3 4

5

6

8

7

9

10

11
12

13

14

15
16

17

18

19
20

1

2

21

22

23 24

25 26

27

28 29

30
CH3

CH3

 
gammacerane 

CH3

CHCH3H

H

H
CH3

CH3

3
4

5
6

8
7

9
10

11
12

13

14

15

1
2

 
germacrane  

(named systematically by CAS) 

.

H

3

4

5
6

8

7

9

10

114a 4b

9a

1

2
10a

 
gibbane 

CH3
H

H3C H

CH3

H3C

H

H
H .

3
4 5

6

8

7

910

11 12

13
14

15

16 17

18
19

20

1

2

 
grayanotoxane 

CH3

CHCH3H
H

H

H

H

CH3

CH3

3
4 5

6

8
7

9
10

11 12

13

14

15

1

2

 
guaiane  

(named systematically by CAS) 



H

H

CH3

H3C

H3C CH3

3

4
5

6

8
7

9

10
11

12

13

14 15

1

2

 
himachalane  

(named systematically by CAS) 

CH3 CH3

H H

CH3

H
CH3

CH3H

H
H3C

CH3

CH3

3 4
5

6

8

7

9

10

11
12

13

14

15
16

17

18

19 20

1

2

21 22

23 24

25 26

27

28

29

30

 
hopane  

(CAS name based on gammacerane) 

CH3

CH3

CH3
CH3

3 4 5
6

8

7

9
1011

12

13

14

15

1

2

 
humulane  

(named systematically by CAS) 

CH3

CH3

H

CH3

H

H
H3C

3 4
5

6

8

7

9

10

11

12 13

14

15

16

17

18 19

20
1

2

 
kaurane  

(named by CAS ent-stereoisomer) 

CH3
CH3

CH3

CH3

CH3
H

H3C
H

H

H

3 4
5

6

8

7

9

10

11
12

13
14

15

16

17

18 19

20

1
2

 
labdane  

(named systematically by CAS) 



CH3 H

CH3

CH3H3C
H

H CH3

H

CH3

CH3

H
H3C

3 4
5

6

8

7

9

10

11
12

13
14 16
17

18

19

20

1

2

21 22

23

24

25

26

27

28 29

30

 
lanostane 

CH3

CH3

H

CH3 CH3

H

H

CH3H

H3C
H

H3C CH3

3 4
5

6

8

7

9

10

11
12

13
14

15
16

17
18

19

20

1

2

21

22

23 24

25 26

27

28

29
30

 
lupane 

CH3

CH3H3C

3
4

5

6

8

7

9 10

1
2

 
p-menthane  

(named systematically by CAS) 

CH3 CH3

H

CH3

CH3H3C

H

CH3H

H
CH3H3C

3 4
5

6

8

7

9

10

11
12

13
14

15
16

17
18

19 20

1

2

21

22

23 24

25 26

27

28

29 30

 
oleanane 



H

H

CH3

H3C

CH3

H

H

H

H3C
H

H

CH3

CH3

3
4

5
6

8

7

9

10

11

12

13
14

15

16
17

18

19

20

12

21

22

23

24

25

 
ophiobolane  

(named systematically by CAS) 

OH

H

CH3

CH3
H

H

CH3

H
H

CH3

3 4
5

6

8

7

9

10

11
12

13
14

15

16

17

18

19 20
1

2

21

 
picrasane 

CH3

CH3 H
CH2-CH3

H3C
H

H

CH3

3 4
5

6

8

7

9

10

11
12

13

14

15 16

17

18 19

20
1

2

 
pimarane  

(named systematically by CAS) 

CH3

H3C

CH3

3

4

5

6
8

7

9

10

1
2

 
pinane  

(named systematically by CAS) 

CH3

CH3 H

H

H
H3C

3 4
5

6

8

7

9

10

11

12

13

14

17

1

2

15 16  
podocarpane  

(named systematically by CAS) 



CH3 CH3

H

CH3H3C
H

CH3

H

HH3C CH3

CH3

3 4
5

6

8

7

9

10

11
12

13
14

15

16

17
1819

20

1

2

21
22

23

24

25

26

27

28 29

30

 
protostane  

(named by CAS as a stereoisomer of dammarane) 

CHO
CH3H3C

CH3

CH3 CH3

3

4
5

6
8

7

9
10

11

12
13

14

15

16 17

18

19 20

12

 
retinal 

CH3

CH3

CH2-CH3

CH3

HH

H
H3C

3 4
5

6

8

7

9

10

11
12

13

14

15 16

17

18 19

20

1

 
rosane  

(named systematically by CAS) 

CH3

CH3

CH3

CH3

H

H

H3C
H

H
H

1112
13

14

15

16

17

18
19

20

3
4 5

68

7
910

1

2  
taxane  

(named systematically by CAS) 

CH3

CH3H3C

3
4

5

6

8
7

9

1 2

 
thujane  

(named systematically by CAS) 

OH3C
H

CH3

H3C

H3C

H

3

4
5

6
8 7

9
10 1

2

11

12

13

14
15

 
trichothecane 



H

H CH3

H
CH3H

H3C
H

H CH3CH3CH3

CH3H3C

3 4
5

6

8

7

9

10

11
12

13
14

15
16

1718

19
20

1

2

21

22

23 24

25 26

27

28

29

30

 
ursane 

4. Miscellaneous 

NN

NN

3

4

5

6

8

7
9

10
11

12

13

14

15

16

17

18

19 1
2

21

2223

24 H

 
21H-biline 

N

S
H

O
3

45

6
8

7
1

2

 
cepham  

(named systematically by CAS) 

N N

NH N

3
4

5 6
8

7

9

10

11

12

131415
16

17

18

19

1

2

21 22

2324

 
corrin 

O

3
45

6

8

7

4a

8a
1

2 1’
2’

3’

4’

5’

6’

 
flavan  

(named systematically by CAS) 



O

3
45

6

8

7

4a

8a
1

2

1’
2’

3’

4’

5’

6’

 
isoflavan  

(named systematically by CAS) 

CH3H3C

3

4

5 6
8

7

9

1’

2’ 3’

4’

5’

1

2

7’

8’

9’

6’

 
lignane  

[only through a 8,8′ (β,β′) linkage]  
(named systematically by CAS) 

O

3
45

6

8

7

4a

8a
1

2

1’
2’

3’
4’

5’

6’

 
neoflavan  

(named systematically by CAS) 

CH3H3C

3

45

6

8 7

9

1’2’

3’

4’ 5’

1 2

7’ 8’

9’
6’

 
3,3′-neolignane  

[and other structures not connected through a 8,8′) (β,β′) linkage]  
(named systematically by CAS) 

N

S

O 3
4

5
6

7

1

2

H

 
penam  

(named systematically by CAS) 

NH N

N HN

3
4

5
6

8

7

9

10

11

12

13
14

15
16

17

18

19

20

1

2

21 22

23 24

 
21H,23H-porphyrin 

(named by CAS on the basis of the parent name porphine) 



CH3

CH3

H

H

2
3

4
5

6
8

79

10

11

12

13
14

15
16

17
18

19
20

1

 
prostane 

O

CH3

CH3

H

H

3
4

5
6

8

79

10

11
12

13
14

15
16

17
18

19
20

1
2

 
thromboxane  

(named systematically by CAS) 

!


