2018 4 10 %5 38 555 10 4] B OE oW E Ok ¥ ¥R
Oct. 2018 Vol. 38 No. 10 Journal of Hunan University of Chinese Medicine 1129

R ZG L
ARSCTI  BRPHSC, 2 8B, BV ik e bk R g Rl REACRG, 1 I B e RE A AR O 7 b AR I D SE R S R A A s S M
[J]- 389 B o B 25 K 4 ,2018,38(10) : 1129-1132.

I AR R S BRZE T S r BS S A

BRFA S 2 % #4012 AR B AR R R EM D 2 B E Y ERRY Y M RS e A
(LW m i BE 2 K2 2524 5 TR VD 410208 5201 48 Hh 24 306 1k 490 Jok i i T AR BER AR 5% bl T K 7> 410208
3.5 B2 LA BE W KD 410208 ;4.3 B AR RO E5 M e A R W)L W kN 4101165
5.1 A BB th 25 TR DR G WM kN 410116)

(FBE) B #ARXMFHeOM L FROFR D FiE XA CERR BEAEBEW S 28,8 AR RAEEN S B E
FHHATME B, BE RS EAERE IR B H RN eI EME S, BGR NLFRTIBRERIY T
AR T B R GEEME D, 250 N BB K & B (1), 24F B & 8 (2) . K& F & 8 B(3).pterosterone (4) ,24(28)—ecdysterone (5) |
achyranthesterone A(6) .rubrosterone(7). Z5i& L& 4 4-7 3 & K iz Fr At 4 o 0 H 5 2],

(REIR) 4B LFR D EMEE ¥ HE T

(s % % 2 JR284.2 (STRRAR AR A (3T %2 )doi:10.3969/].issn.1674-070X.2018.10.008

Study on the Ecdysterone Constituents of Achyranthes aspera L.

OUYANG Wen"?% LUO Yifan'?, CHEN Sijia'?, ZHANG Yunkun®, TANG Min'? TANG Chunyu®,
TANG Daifeng®, XIAO Shan', HE Yuting', XIONG Guanghua', LI Shunxiang'**

(1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. Hunan Province
Engineering Research Center of Bioactive Substance Discovery of TCM, Changsha, Hunan 410208, China; 3. Hunan Food and
Drug Vocational College , Changsha, Hunan 410208, China; 4. Hunan Timesun Pharmaceutical Co. Ltd., Yongzhou, Hunan
410116, China; 5. Hunan Engineering Technology Research Center for Anti—infection Chinese Medicine, Yongzhou, Hunan
410116, China)

(Abstract] Objective To study the chemical constituents of Achyranthes aspera 1. produced in Hunan. Methods The
constituents were separated and purified by silica gel and ODS column chromatography and their structures were identified on the
basis of physicochemical properties, spectral data and reference. Results Seven compounds were isolated and identified as B-
ecdysterone(l), inokosterone (2), polypodine B (3), pterosterone (4), 24(28)—-ecdysterone (5), achyranthesterone A (6), rubrosterone (7).
Conclusion Compounds 4-7 were isolated from this plant for the first time.
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HATE 2 (80-100 H ,200-300 H) (7 &% RF 5 85 41
AR T  ARRERE RP-18 ODS-A (50 pum)( H A
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B2 MR 4.45 kg, ZBEMIHEE 3 K%,
65 CIk i [l Wi 351, N3 24 7K 43 8, 7K 43 80 43 i)
FHA Ik | 22 2T 5t 43 26 B, D Hs R ISc 4% 26 BUZ 38
F,HAPB R OBEIRE 459 o, LIROTRZR B2
RERE B FEAE 2 M7, A M- 2 R L1 LR IR
Wk e, 4R 45 12 N4 43 (Fr. A-L),

Horp Fr. K 0 id fE AR JZ T, 48 LR OB -5
P - BE—K BB BE VR, 24538 7 44148 (Fr. KI-
K7), H Fr. K3 4k2kid ik e B2 07, 26 — & e -
FF 6 2 R B, P25 ODS 4 2 M (40% H S by i
M), R E Y 7(4.8 mg).,

Fr. L #84r 21t ODS A 281, W B - K
(10%~100% ) , 353k 5 6 4~ 4143 (Fr. L1-16), M
Fr. 12 57 4k ik A2 AT, S5 — H s B ok it
(1%~100% ) , 363545 7 A4 5, FEH 4 Fr. 12-2
2830 Rk AT SR AT, ST - B (95:5) [l &2 BRI 43 B
BE EEAY 1(78.3 mg) LAY 2(52.7 mg),

Fr. 12-3 & ODS #:JZ2#7,40% F B ) & ve Ak &
Y14 (6.3 mg) .50% P UL AR 4r R 6B ) 5
(5.1 mg), Fr. 12-4 3% ODS k=)JZ2 47, H EE-/KB6
(10%~100%) , I 25 35% W B s 52 e i 4 15, MR IR 3R
LAY 3(7.3 mg) ML AY) 6(4.7 mg).

HBHEE

&Y 1. iR, SEADET B 5 E 50Ok,
B HOWE R R RN i &5, 'TH-NMR (500
MHz, CD,0D), &: 5.87 (I1H, d, J=2.4 Hz, H-7),
401 (IH, m, H-3), 3.90 (1H, dt, J=13.8, 4.2 Hz,
H-2), 3.37 (1H, m, H-22), 321 (IH, m, H-9),
1.26 (3H, s, H-27), 1.26 (3H, s, H-21), 1.25 (3H,
s, H=26), 1.02 (3H, s, H-19), 0.95 (3H, s, H-18),
BC-NMR (125 MHz, CD;0D), 8: 206.5 (C-6), 167.9
(C-8), 122.1 (C-7), 85.2(C-14), 78.3 (C-22), 77.9
(C=20), 71.2 (C-25), 68.7 (C-2), 68.5 (C-3), 51.7
(C=5), 50.5 (C-17), 48.5 (C-13), 42.3 (C-24), 39.2
(C-10), 37.3 (C-1), 35.0 (C-9), 32.8 (C-4), 32.4
(C-12), 31.8 (C-15), 29.6 (C-26), 29.0 (C-27), 27.3
(C-23), 244 (C-19), 21.5 (C-16), 21.4 (C-11), 21.0
(C-21), 18.0 (C-18), Jti%ul 5 k(5 1Y B-
W58 Rz 55 T — 3, B A G W R B A S

& 2. %@ﬁf{)\?nﬁa,%ﬁl‘fﬁTTﬂﬂ“‘m@
PN, G WM LR S B-10 K {5 AR L, 7
PR B R S /s 214, 'TH-NMR (500 MHz, CD,0D),
8: 5.83 (1H, d, J=2.5 Hz, H-7), 3.97 (1H, m, H-
3), 3.86 (IH, di, J=11.5, 3.5Hz, H -2), 3.48
(1H, m, H-22), 338 (2H, m, H-26), 3.17 (1H, m, H-
9), 1.19 3H, s, H-21), 0.96 (3H, s, H-27), 0.98
(3H, s, H-19), 091 (3H, s, H-18), "“C-NMR (125
MHz CD,OD), &: 206.5 (C-6), 167.9 (C-8), 122.1
(C=7), 852 (C-14), 78.2 (C-22), 77.8 (C-20), 68.6
(C-2), 68.5 (C-3), 68.1 (C-26), 51.7 (C-5), 50.4
(C-17), 48.5 (C-13), 39.2 (C-10), 37.3 (C-1), 36.8
(C=25), 35.0 (C-9), 32.5 (C-4), 32.0 (C-15), 31.7
(C-12), 31.7 (C-24), 30.1 (C-23), 24.4 (C-19), 21.4
(C-16), 21.4 (C-11), 21.0 (C-21), 18.0 (C-27), 17.5
(C-18), 5 3CHR[6) B b B A — 3, oo s iz Ak &
Yy kg A IR S

G 3. S ST AR, 52506 ] LI %€
ue o, B TR ESI-MS 4 i 5 7 5 T 1%
531 (M+2H,0-H) fil 1027 (2M+2H,0-H) , i & 1% 1k
HWArF RN 496, 'H-NMR (500 MHz, CD,0D),
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8: 5.87 (1H, d, J=2.5 Hz, H-7), 4.00(1H, m, H-3),
3.95 (IH, m, H-2), 3.21 (1H, m, H-9), 1.22 (3H,
s, H-21), 1.21 (3H, s, H-26), 1.21 (3H, s, H-27),
0.94 (3H, s, H-19), 0.91(3H, s, H-18). "C-NMR
(125 MHz, CD:0D), 6: 202.4 (C-6), 167.5 (C-8),
120.6 (C-7), 85.0 (C-14), 80.3 (C-5), 78.4 (C-22),
77.9 (C-20), 71.3 (C-25), 70.2 (C-2), 68.4 (C-3),
50.4 (C-17), 48.6 (C-13), 45.4 (C-10), 42.4 (C-
24), 39.0 (C-9), 36.2 (C-1), 34.2 (C-4), 32.6 (C-
12), 31.7 (C-15), 29.7 (C-26), 28.9 (C-27), 27.3
(C-23), 22.5 (C-11), 21.4 (C-16), 21.0 (C-21),
18.0 (C-18), 16.9 (C-19), 5 3CHk[7)Hb%: , £ dim I A<
— 3, WO ARG Y K e S A B

AW 4. R ok b (), 408l DL i
L0, B TR ESI-MS 45 4 7 5 F 0
515 (M+2H,0-H) 1 995 (2M+2H,0-H) , #i & iZ L &
Y14y ¥ h 480, 'H-NMR (500 MHz, CD;OD), &:
5.83 (1H, d, J=2.5 Hz, H-7), 3.97 (1H, brs, H-3),
3.85 (1H, dt, J=11.5, 3.5 Hz, H-2), 3.60 (1H, m,
H-24), 3.60 (1H, m, H-22), 3.17 (1H, m, H-9),
123 (3H, s, H-21), 0.98 (3H, s, H-19), 0.97
(3H, d, J=6.5 Hz, H-27), 0.92 (3H, d, J=6.5Hz,
H-26), 0.91 (3H, s, H-18), "C-NMR (125 MHz,
CD;0D), &: 206.4 (C-6), 167.9 (C-8), 122.1 (C-7),
85.2 (C-14), 77.7 (C-22), 77.6 (C-20), 77.5 (C-
24), 68.8 (C-2), 68.5 (C-3), 51.8 (C-5), 50.5 (C-
17), 48.7 (C-13), 39.3 (C-10), 37.4 (C-1), 35.8
(C-23), 35.1 (C-9), 34.2 (C-25), 32.9 (C-4), 32.5
(C-12), 31.8 (C-15), 244 (C-19), 21.5 (C-16),
21.5 (C-11), 20.9 (C-21), 19.3 (C-27), 18.0 (C-
18), 17.0 (C-26), VA L #4ii 5 SCHR[8]HY pterosterone
ARG . FEZAE Y HMBC B .8, 091 (3H, s,
H-18)5 §. 48.7(C-13)#H¢ , %M 5. 48.7(C-13)157
SR RN TG

L&Y 5. A ags SRR, MG T WL 5%
9, B PR ESI-MS 45l E 4> T 5 T g
527 (M+2H,0-H) fil 1019 (2M+2H,0-H) , #fi i& % 1k
HW5y RN 492, 'H-NMR (500 MHz, CD;OD),
8: 5.83 (1H, d, J=2.5 Hz, H-7), 5.15 (1H, brs, H-
25), 497 (1H, brs, H-25), 3.97 (1H, m, H-3),
3.86 (1H, di, J=11.5, 3.5 Hz, H-2), 3.61 (1H, dd,
J=10.5, 2.0 Hz, H-22), 3.15 (1H, m, H-9), 1.39
(3H, s, H-26), 1.34 (3H, s, H-27), 1.25 (3H, s,
H-21), 0.99 (3H, s, H-19), 0.90 (3H, s, H-18),

BC-NMR (125 MHz, CD;0OD), &: 206.5 (C-6),
167.9 (C-8), 155.3 (C-24), 122.1 (C-7), 110.4 (C-
28), 85.3 (C-14), 78.0 (C-22), 77.8 (C-20), 73.6
(C-25), 68.7 (C-2), 68.5 (C-3), 51.8 (C-5), 50.4
(C-17), 48.4 (C-13), 39.3 (C-10), 37.4 (C-1), 35.0
(C-9), 34.6 (C-23), 32.8 (C-4), 32.5 (C-12), 31.7
(C-15), 302 (C-26), 29.7 (C-27), 244 (C-19),
21.5 (C-11), 21.5 (C-16), 21.0 (C-21), 18.0 (C-
18). 5 SCHR[91 b 45, B B A — 2, Wl 8 AL & )
1 24(28)—ecdysterone ,

G 6: 45 PR R, 22 AP T AT LI 58
9% 6, 'H-NMR (500 MHz, CD,0D), &: 5.81
(1H, d, J=2.5 Hz, H=7), 3.95 (1H, brs, H-3), 3.81
(IH, m, H-2), 3.81 (2H, m, H-21), 3.42 (1H, m,
H-22), 3.21 (1H, m, H-9), 1.21 (3H, s, H-27),
1.20 (3H, s, H-26), 0.95 (3H, s, H-19), 0.89 (3H,
s, H-18), BC-NMR (125 MHz, CD,0D), &: 206.4
(C=6), 167.9 (C-8), 122.1 (C-7), 85.3 (C-14), 79.2
(C=20), 78.7 (C-22), 71.3 (C-25), 68.6 (C-2), 68.5
(C=3), 67.0 (C-21), 51.7 (C-5), 48.3 (C-17), 48.2
(C-13), 42.5 (C-24), 39.2 (C-10), 37.3 (C-1), 35.0
(C-9), 32.8 (C-4), 31.7 (C-12), 31.6 (C-15), 29.6
(C=26), 29.0 (C-27), 27.8 (C-23), 24.3 (C-19),
21.5 (C-16), 21.4 (C-11), 18.0 (C-18), 5 3XHk[10]
P, BssiA—2, Wiz &4 achyran-
thesterone A,

EEW T B FPER R, 50T AT LI 58
GOt F R R I 540, 'H-NMR (600 MHz,
CD:0D), &: 5.89 (1H, d, J=2.4 Hz, H-7), 3.95
(1H, brs, H-3), 3.82 (1H, di, J=11.4, 42 Hz, H-
2), 3.18 (1H, m, H-9), 0.98 (3H, s, H-19), 0.87
(3H, s, H-18), "C-NMR (150 MHz, CD0D), &:
220.2 (C-17), 205.9 (C-6), 164.6 (C-8), 122.4 (C-
7), 80.4 (C-14), 68.6 (C-2), 68.4 (C-3), 54.0 (C—
13), 52.0 (C-5), 39.3 (C-10), 37.3 (C-1), 35.8 (C-
9), 34.0 (C-16), 32.9 (C-4), 29.1 (C-15), 24.9 (C-
12), 24.5 (C-19), 20.6 (C-11), 17.6 (C-18), LA - H¥s
5FSCERIT ) FE A, RoA— B, 08 5 1Z A6 5 ) A rubros-
terone . [A] I AL W 45 14 30— 20 4853 HSQC, HMBC,
'H-'H COSY 4% m LI ik . Q& 1 o,
HMBC 3% #1 7l IL .8, 5.89 (H-7) 5 &. 520 (C-5),
35.8 (C-9), 804 (C-14)4H X ;64 0.87 (H-18)5 &
220.2 (C-17), 80.4 (C-14), 24.9 (C-12)#H% 5, 0.98
(H-19)5 &, 52.0 (C-5), 37.3 (C-1), 35.8(C-9)Hi %,
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B (1) A= R (2) K e B 5B B(3) pterosterone
(4) .24 (28 )—ecdysterone (5) .achyranthesterone A (6) .
rubrosterone (7)., &% 4-7 ¥ B IR M IZ R R Y
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A TRz HE K R D 5CRT 3 Ay A (AR I ) N
AR A, RS AR A (AR K
TR SR A, A I T 00 Lg% T 2 T
KR, 2015 JRCH AR N RALHI[E 25 5 )ik
SR A R R 00 B AR W) A4 B Achyranthes  bidentata
Bl. M THRAR A 25 AL 25 IR AZ L )1 2 TR
YN Cyathula officinalis Kuan. () TR K |
2 AR RAZN, i IA LA R IR AN S A%, A4 DRt
FE DR 25 T 0T 24 T B 24 I B A o 1 1 R AR %
WL TR AR R TR 240 i, AR I8 0 5
BHHE Y425 2% Eupatorium chinense. IR ZE | 5 + 4
AR B35 22 0,
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