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Chemical components and pharmacological action for Crotonis Fructus and
predictive analysis on quality marker

HU Jing, QIN Bei-bei, MA Lin, LI Xian-kuan, WANG lJia-li
Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: As a kind of traditional Chinese medicinal material, Badou (Crotonis Fructus) also has very strong toxicity. Misuse of
Crotonis Fructus can cause great harm easily. Crotonis Fructus contains complex and varied chemical compositions, including volatile
oil, diterpenoids, organic acids, proteins, alkaloids, sterols and trace elements. In recent years, with the further study by domestic and
foreign scholars, Crotonis Fructus has shown special efficacy in antibacterial, anticancer and other aspects, and its new chemical
components and pharmacological activities have been continuously found. Based on the summary of its resources, chemical
composition and pharmacological effects, combined with the concept of Q-Marker, this study has processed predictive analysis on Q-
Marker from the correlation of the chemical compositions with the specificity, measurability and toxicity of Chinese materia medica.
It is suggested that the further research of the chemical group of diterpenoids and proteins should be focused, which could provide
basis for clarifying the quality marker and establishing scientific quality system of Crotonis Fructus.
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Table 1 Diterpenoids from Crotonis Fructus

75 HEY 4K KRN Uk
1 7-keto-12-O-tiglylphorbol-13-acetate v b 6
2 7-keto-phorbol-12-tiglate v ¥ 6
3 7-keto-phorbol-12-(2-methyl)butyrate I\% iy 6
4 7-keto-phorbol-13-acetate v it 6
5 7-keto-phorbol-13-decanoate \Y% ¥ 6
6 20-formylphorbol-12-tiglate 11 ¥ 6
7 20-formylphorbol-13-dodecanoate 1I iy 6
8 20-formylphorbol-13-decanoate I it 6
9 phorbol-13-dodecanoate I ¥ 6

10 phorbol-12-isobutyrate I iy 6
11 12-O-tiglylphorbol-13-acetate [ it 6
12 12-0-(2-methyl)-butyrylphorbol-13-acetate [ it 6
13 12-O-tiglylphorbol-13- isobutyrate I b 6
14 phorbol-12-tiglate I ¥ 6
15 phorbol-12-(2-methyl)-butyrate [ it 6
16 phorbol-12-tetradecanoate I ¥ 6
17 phorbol-13- acetate I b 6
18 phorbol-13-decanoate I iy 6
19 4-deoxy-4a-phorbol-13-acetate [ it 6
20 4-deoxy-4a-phorbol-12-tigliate [ it 6
21 12-0-acetyl-5,6-didehydro-7-oxophorbol-13-yl 2-methylbutanoate I\% It 7
2 12-0-acetyl-5,6-didehydro-7-oxophorbol-13-yl 2-methylpropanoate I\% H 7
23 12-0-acetyl-5,6-didehydro-6,7-dihydro-7-hydroxyphorbol-13-yl 2-methylbutanoate 11 T 7
24 20-deoxy-20-oxophorbol 12-tiglate 13-(2-methyl)butyrate 1I By m 8
25 12-0-acetylphorbol-13-isobutyrate I B 8
26 12-0-benzoylphorbol-13-(2-methyl)butyrate I B 8
27 12-0-tiglyl-7-0x0-5-ene-phorbol-13-(2-methylbutyrate) I\Y Bev 8
28 13-0-(2-methyl)butyryl-4-deoxy-4a-phorbol I By 8
29 4-deoxy-20-oxophorbol-12-tiglyl 13-acetate Il It 9
30 7-0x0-5-ene-phorbol-13-(2-methylbutyrate) v Tt 9
31 7-hydroxylphorbol-5-ene-13-(2-methyl)butyrate I T 9
32 7-hydroxylphorbol-5-ene-13-isobutyrate I T 9
33 13-O-(2-metyl)butyryl-phorbol I I 9
34 12-O-tiglylphorbol-4-deoxy-4B-phorbol-13-acetate I Fhr 10
35 12-O-tiglylphorbol-4-deoxy-4B-phorbol-13-hexadecanoate I i 10
36 13-0-acetylphorbol-4-deoxy-4p-phorbol-20-oleate I FhF 10
37 13-0-acetylphorbol-4-deoxy-4p-phorbol-20-linoleate I fihF 10
38 12-O-(2-methyl)butyrylphorbol-13-tiglate I ¥ 11
39 12-O-tiglylphorbol-13-propionate I iy 11
40 13-O-acetylphorbol-20-oleate I FhF 11
41 13-0-acetyl-4-deoxy-4a-phorbol-20-linoleate I Mt 11
42 13-O-acetyl-4-deoxy-4a-phorbol-20-oleate I ¥ 11
43 12-O-tiglyl-4-deoxy-4a-phorbol-13-decanoate I FhF 11
44 12-O-tiglyl-4-deoxy-4a-phorbol-13-phenylacetate I FhF 11
45 12-0-tiglyl-4-deoxy-4a-phorbol-13-(2-methyl)butyrate [ FhF 11
46 12-O-tiglylphorbol-13-isobutyrate I ¥ 11
47 12-O-tetradecanoyl-phorbol-13-acetate I FhF 11
48 12-0-hexadecanoyl-phorbol-13-acetate I FiF 11
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FH R ] KRG 3k
49 12-O-tiglyIphorbol-13-(2-methylbutyrate I %i? 11
50 12-0-acetylphorbol-13-decanoate I M 11
51 12-0-(2-methyl)butyrylphorbol-13-isobutyrate I it 11
52 12-O-acetylphorbol-13-dodecanoate I i 11
53 13-O-acetylphorbol-20-linoleate I T 11
54 12-0-(2-methyl)-butyrylphorbol-13-dodecanoate I it 11
55 12-0-tiglyl-4-deoxy-4a-phorbol-13-acetate I T 11
56 12-O-tiglyl-4-deoxy-4a-phorbol-13-isobutyrate I it 11
57 phorbol-13-isobutyrate I bt 12
58 Crotignoid A v R 13
59 Crotignoid B v R 13
60 Crotignoid C v R 13
61 Crotignoid D v SR 13
62 Crotignoid E v SN 13
63 Crotignoid F v B 13
64 Crotignoid G v U 13
65 Crotignoid H il R, 13
66 Crotignoid I U 13
67 Crotignoid J I Ry 13
68 Crotignoid K I i I 13

phorbol phorbol ester

9 Ry=H, Ry=dodecanoate, R;=H, R,=OH 40 Ry=H, Ry=acetyl, Ry=oleoyl, R;=OH

10 R, =isobutyrate, R,= Ry=H, R,=OH 41 Ry=H, Ry=acetyl, Ry= linoleoyl, Ry=H

11 R =tiglate, R,=acetate, Ry=H, R,=OH 42 Ry=H, Ry=acetyl, Ry=oleoyl, R;=H

12 R,=2-methylbutyrate, Ry=acetate, Ry=H, R,=OH 43 R=tiglyl, Ry=decanoyl, Ry=H, R,=H

13 R,=tiglate, R,=isobutyrate, Ry=H, R;=OH 44 R =tiglyl, Ry=phenylacetyl, Ry= R,=H

14 R, =tiglate, R,=Ry=H, R,=OH 45 R =tiglyl, Ry=(2-methyDbutyryl, Ry= Ry=H

15 R,=2-methylbutyrate, R,=R;=H, R,=OH 46 R=tiglyl, Ry=isobutyryl, Ry=H, R,=OH

16 R,=tetradecanoate, R,= Ry=H, R,=OH 47 Ry=tetradecanoyl, R,=acetyl, Ry=H, R4=OH

17 Ry=H, R,=acetate, Ry=H, R,=OH 48 R;=hexadecanoyl, R,=acetyl, R;=H, R,=OH

18 R,=H, Ry=decanoate, Ry=H, R,~OH 49 R, =tiglyl, Ry=(2-methyDbutyryl, Ry=H, R,=OH

19 R;=H, Ry=acetate, Ry=H, R,=H 50 Ry=acetyl, Ry=decanoyl, Ry=H, R,=OH

20 R=tiglate, R,= Ry=R,=H 51 R;=(2-methyl)butyryl, R,=isobutyryl, Ry;=H, R4,=OH
25 R,=acetyl, R,=isobutyryl, Ry=H, R,=OH 52 Ry=acetyl, R,=dodecanoyl, Ry=H, R,=OH

26 R,=acylbenzene, R,=(2-methyl)butyryl, Ry=H, R;=OH 53 Ry=H, Ry=acetyl, Rs=linoleoyl, R,=OH

28 R,=H, R,=CsH40, R;=R,=H 54 R;=(2-methyl)butyryl, R,=dodecanoyl, Ry=H,R,~OH
33 R,=H, R,=2-methylbutyryl, R;=H, R,=OH 55 Ry=tiglyl, Ry=acetyl, Ry= Ry=H

34 R,=tiglyl, Ry=acetyl, Ry= R;=H 56 R,=tiglyl, Ry=isobutyryl, R;= R,=H

35 R,=tiglyl, R,=hexadecanoyl, Ry=R,=H 57 Ry=isobutyryl, Ry= Ry=H, R4=OH

36 R,=H, R,=acetyl, Ry~oleoyl, R,~H 66 R, =2-methylbutyryl, R,=2-methylbutyryl.R;=H, R,~OH
37 R,=H, Ry=acetyl, Ry=linoleoyl, R,=H 67 Ry =benzoyl, R,=isobutyryl, Ry=H, R,=OH

38 R,=(2-methyl)butyryl, R,=tiglyl, Ry=H, R,=OH 68 R =benzoyl, Ry=acetyl, Ry=R,=H

39 R,=tiglyl, R,=propionyl, R;=H, R,=OH

6 R, =tiglate, R,=H, R;=OH
7 Ry=H, R,=dodecanoate, R;=OH
8 R,=H, R,=decanoate, Ry=OH

24 R,=CsH,0, Ry=CsH,0, Ry=OH
29 R,=CsH,0, Ry=C,H;0, Ry=H
65 R,=tiglyl, Ry=isobutyryl, Ry=OH

31 Ri=H,R
32 R;=H,R,

i

I R,=tiglate, R,=acetate, R;=0 30 Ry=H, Ry=2-methylbutyryl, R;=O

2 R,=tiglate, R,=H, R;=0 58 R, =tiglyl, R,=2-methylbutyryl, Ry=H,8-OOH
3 R;=2-methylbutyrate, R,=H, R;=0 59 Ri=tiglyl, Ry=isobutyryl, R;=H,3-OOH

4 R;=H, Ry=Acetate, R3=0 60 R, =tiglyl, R,=2-methylbutyryl, R;=H,8-OOH
5 R;=H, R,=decanoate, R;=0 61 R =tiglyl, R,=isobutyryl, Ry=H,8-OOH

21 R;=COCHs, R,=C5H,0, R;=0 62 R, =tiglyl, R2=isobutyryl, Ry= O

22 R;=COCHj, Ry=C4H,0, R;=0 63 R =tiglyl, R,=propionyl, Ry= O

27 R, =tiglyl, R,=(2-methyl)butyryl, R;=0 64 R =H, R,=decanoyl, R;=0

1 BESHTiERHEMEN

Fig.1 Chemical structures of diterpenoids from Crotonis Fructus
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Table 2 Organic acids from Crotonis Fructus
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Chemical structures of known alkaloids from

Fig. 2

Crotonis Fructus
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phorbol ester

1.NH,NH,H,0

2.Pyridine, DIPEA
3.Pb(OAc),

hv(300nm)

3 RKEFER. FRREFLLA prostratin HYF6{LIETR

Fig. 3 Transformation pathway of phorbol ester, phorbol and prostratin
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