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Table 1 Medicinal plants named with “Achyranthis Bidentatae Radix” from Amaranthaceae family
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(AR S
MEFH A aspera TRIE R ARERR N e N o AT
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(R LN Y L N R
Wir-2ElE A longifolia R TR R LR SRR LRI AR ORAL. mEil. e
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AR Ay IES A. aspera var. rubro-fusca IR mFRE. LR, KRR, BY AR, XY JK L
453 ER S
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Fig. 1 Structures of pentacyclic triterpenes and their glycosides from A. bidentata
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Table 2 Pentacyclic triterpenes and their glycosides from A. bidentata

Fr B AR R, R, Ry Ry Ry Ik
1 oleanolic acid 3-O-B-D-glucuronopyranoside H H H H H 3
2 oleanolic acid 3-O-B-D-glucuronopyranoside-6-O-butyl ester H H H H Bu 4
3 oleanolic acid 3-O-B-D-glucuronopyranoside-6-O-methyl ester H H H H CH; 4
4 achyranthoside I Gle Glc A H H 5
5 achyranthoside II H H A H H 5
6 achyranthoside C Gle H A H H 12
7 achyranthoside C dimethyl ester Gle H B H H 6
8 achyranthoside C butyl dimethyl ester Gle H B H Bu 6
9 achyranthoside D trimethyl ester Gle Glc B H CH; 6

10 achyranthoside E Gle H C H H 7

11 achyranthoside E trimethy] ester Gle H B H CH; 6

12 achyranthoside E dimethyl ester Gle H B H H 6

13 achyranthoside E butyl methyl ester Gle H C H Bu 6

14 chikusetsusaponin IV Gle H H Ara H 12

15 chikusetsusaponin IV a Gle H H H H 3

16 chikusetsusaponin IV a methyl ester Gle H H H CH; 3

17 chikusetsusaponin IV a butyl ester Gle H H H Bu 3

18 chikusetsusaponin IV a ethyl ester Gle H H H Et 4

19 chikusetsusaponin V Gle Glc H H H 8

20 chikusetsusaponin V methyl ester Gle Glc H H CH; 9

21 chikusetsusaponin V butyl ester Gle Glc H H Bu 8

22 28-deglucosyl achyranthoside D methyl ester H Gle B H CH; 3

23 3-0-B-D-glucopyranosyl-(1—3)-p-D-glucopyranosyl-oleanoic acid-28- Glc H Gle H CH; 6

O-B-D-glucopyranosyl ester

24 zingibroside R, H Gle H H H 8

25 momordin ITa Glc H Rha H CH; 6

26 achyranthoside A Gle H H H H 7

27 achyranthoside A trimethyl ester Glc H CH; CH; CH; 6

28 achyranthoside 111 Gle H H H H 10

29 achyranthoside IV H H H H H 10

30 3-0-B-D-glucosyl-oleanoic acid-28-O-B-D-glucosyl ester Glc Glc

31 chikusetsusaponin | Gle H 4

32 oleanolic acid H H

33 bidentatoside I Gle D 11

34 bidentatoside II Gle E 9

2.1.2

SRy S B SRR, 4t achyranthesterone A (46). 25, 26- AR K] A

AL 17 ArOlEE. OISR @, ETESE C (48). JRTISHT B (49) MO, 2,

AFE: RS (39). Wi T (40). polypodine
B (41). podecdysone C (42). stachysterone A

(43) M WETRSH] D (44). LI (45), 12- dien-6-one (51) 2 (| 2 Fi1%2 3).

3B, 20B, 220, 25- TiF2HE-8, 14- —4-H 5 -6-H (50) 1,
(20R, 22R)-2B, 3B, 20, 22, 26-pentahydroxycholestan-7,
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Fig. 2 Structures of sterones from A. bidentata
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Table 3 Sterones from A. bidentata

FP G AFR R, R, R; Ry Rs SCHR
39 RS (inokosterone) OH OH H OH A 3
40 iR S Cecdysterone) OH OH H OH B 18
41 polypodine B OH OH OH OH B 17
42 podecdysone C OH OH H OH C 19
44 JETEHE] D (stachysterone D) OH OH H OH D 17
45 ZLIGHSET Crubrosterone) OH OH H OH =0 16
46 achyranthesterone A OH OH OH OH E 17
47 25,26-LAPIB KM AC25, 26-dehydroponasterone A)  OH OH H OH F 24
48 JWETAEH W] C (stachysterone C) OH OH H OH G 25
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Fig. 3 Structures of pentacyclic triterpenes

and their glycosides from A. aspera
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Table 4 Pentacyclic triterpenes and their glycosides from A. aspera

75 &K R R R R, Rs ik
52 achyranthes saponin A H H H Rha(l-4)-Glec H 28
53 achyranthes saponin B Gal H H Rha(1-4)-Gle H 28
54 achyranthes saponin C Gle H H Rha H 29
55 achyranthes saponin D Glce H H Rha(1-4)-Glec H 29
56  B-D-glucosyl-3-[B-D-glucopyranuronosyloxy] oleanolate Ge H H H H 30
57  B-D-glucosyl-3-[a-L-thamnosyl-(1—3)-(B-D-glucopyranuronosyloxy]-oleanate Gle H Rha H H 30
58  B-D-glucosyl-3-[B-D-glactosyl(1—2)-(B-D-glucopyranuronosyloxy)]-oleanate Gle Gal H H H 30
59  B-D-glucosyl-3-[B-D-glactosyl(1—3)-(B-D-glucopyranuronosyloxy)]-oleanate Gle H Gal H H 31
60  B-D-glucosyl-3p-[O0-a-L-rhamnosyl-(1—3)-O-B-D-glucopyranuronosyloxy]-machaerinate  Glc H Rha H OH 30
61  B-D-glucosyl-3p-[O-p-D-galactosyl-(1—2)-O-a-D-glucopyranuronosyloxy]-machaerinate  Glc Gal H H OH 30
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dihydroxyhenpentacontan—4—onem] o

2.3 ISR FERS

N AT TDUN 22 g 4, HAT I AL
TR B33 o Zhou 2553Vt TAR BRI T4k 2 1k
OIS, RIILPT o SAAR B TUH il  FL

M2 43 B 310 =il B A RS W
eI 4 Kk 5, WANES 3-0-B-D-
glucopyranosyl oleanolic acid (65) A1 28-0-B-D-
glucuronopyranosyl-(1—4)-p-D-glucopyranosyl heder-

agenin (66). 1 3 MLEWH R &k
GYAIE, 28 1. 150 16, B 1 MEEY5H
BB EREY (57 M,

4 NEBEPHRIR=MEREFRUSYED
Fig. 4 Structure of pentacyclic triterpenes

and their glycosides from C. officinalis
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Table 5 Pentacyclic triterpenes and their glycosides from C. officinalis

Fe 5 WE AR R, R, R; R, Rs JCHR

62 3-O-[o-L-rhamnopyranosyl-(1—3)-(n-butyl-B-D-glucopyranosiduronate)]-28- Glc H Rha H Bu 33
O-B-D-glucopyranosyl oleanolic acid

63  3-O-[o-L-thamnopyranosyl-(1—3)-(B-D-glucuronopyranosyl)] oleanolic acid H H Rha H H 33

64 3-O-[B-D-glucopyranosyl-(1—2)-a-L-rham-nopyranosyl-(1—3)-p-D-

Glc H Gle-(1—-2)-Rha H H 33

glucuronopyranosyl]-28-O-B-D-glucopyranosyl oleanolic acid

M2 v 43 185 31 11 655 T 2 Ak & o YA
M 5 Wi cyasterone (67). isocyasterone (68).
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amarasterone A (73). precyasterone (74 makisterone
B (75) H12, 3-isopropylidene cyasterone (76). 2,
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fi. T MR NFRIERHFIR. KEAF. BRI
BE-1-B-D-HFHEE . Liu 2505 B3] — AN Er it 243
WEY) 5, 5'-diisobutoxy-2, 2'-bifuran.
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69 R;=H, R,=C
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Fig. 5 Structures of sterones from C. officinalis
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Fig. 6 Structures of sterones from C. capitata
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