* 1302 « ¢ # % Chinese Traditional and Herbal Drugs 35 48 % 25 7 #i 201754 A

AE2ERAMBEMALFRDBIFR

BAE, TNTPE, BRIl IEE, KA, KA
VAWK L0, Bavh i 710061

W E: BeY WRILE Mulgedium tataricum X ATMBSBALINLE NSy . ik RHRERAE @A, Eah . HlSdE 0
AN VRS I SRR AT A B Ak, 2 NMR SRR AT S G RS E. ER NFLERR 60% LI
I (A SR B A I 3 25 19 8 O AMEAH), 435S il AT ISEE (D W ARESEE (0. BB (3. FHE-18-4%-
3B-HE (4D, B- S HE (5) FHUR-18-45-3-H (6). 3B-FRIE-H A 9E-20(30)-1i-28-18 (7). HHEE (8. FIWEH (9,
2t AW 3. 4. 6. THI 9 N EIRNZEHY P o EER .

FHIA: FLE; HAUCISEE; P TRE; PR 18038l 3B-FRAE-TH A E-20 (30)-)75-28-8; P ke L

PESES: R284.1 kPR SRD: A MEHS: 0253 -2670(2017)07 - 1302 - 04

DOI: 10.7501/j.issn.0253-2670.2017.07.007

Chemical constituents of petroleum ether soluble part from whole herbs of
Mulgedium tataricum
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Abstract: Objective To isolate and identify the chemical constituents of petroleum ether soluble part of 60% aq. ethanol extracts
from the whole herb of Mulgedium tataricum. Methods Separation and purification were performed on silica gel column
chromatography and recrystallization, PTLC, PHPLC, and related techniques. Their chemical structures were elucidated through
spectroscopic analyses (NMR). Results Nine compounds were isolated and identified as taraxasterol (1), pseudotaraxasterol (2),
lupeol (3), olean-18-en-3B-ol (4), P-sitosterol (5), olean-18-en-3-one (6), 3B-hydroxy-taraxaster-20(30)-ene-28-oic acid (7),
stigmasterol (8), and lupenone (9), respectively. Conclusion Compounds 3, 4, 6, 7, and 9 are separated from this plant for the first
time.
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FEFE-TH A TE-20(30)-4%-28-1  [3B-hydroxy-taraxaster-
20(30)-ene-28-oic acid, 7] 15 &Z. /i (lupenone, 9);
2 ARG B-AHEE (B-sitosterol, 5). &
HiWE (stigmasterol, 8). L&W 3. 4. 6. 7 F1 9
VSRE RV AL L/ A R

1 MRS5S

Bruker Am-500 BURZ LRI (SEEATE A
F ); Mellter AE240 HL ¥ K-°F ( Mellter-Toledo
Group). 2O G. GFasys H (fb224f,
gt TAHMRA D FEEIEER (100~200 H.
200~300 H. 300~400 H, fh74l, 5B
AR S%R L8 LB I A7 ik (60~
90 ‘C). M. BfRLHE. =& ke, 1IE TSR
R R oy R al, R s R TARA . #2
U 4050 95% 1k 1

FLERYT 2011 4 5 H R T PedbAmpithlx , A
PIRRAS R Y 22 A8 30 K2 B 2 24 2 ot S0 0 A A %
&AL BB P FL S Mulgedium tataricum (L.)
DC. A%,

2 REESEH

FLEAR 10 kg, ¥EfaH 60% LR /KAE %05
AR 3 K, BRRIRIUN R 3 d, [HDCE
BOBRIGEE (1453 ). FREBFAKY,
WUHATEE (60~90 CH. =& Wkt IF T EEAR
B, #3304 sk R 7 (58 g)v =& HERB (36 g)-
IE TRy (123 @) RIZKWESY -

AR A 58 g £ IR E AR, SR A
Fk-BE IR 28 (100 @ 0—2 @ 1) BREEVEM, ZEmlite
el BL TLC Rrdseiin, ik S ik & e,
GHHAF A1~A19 #5353 A5 A8~A10 (14.3
g) B, Wik E AR R, 2R s HT
G, BAATE 18 A, AL Fr. 5~7 & 9F
HFr. 10~12 IR 8, S A (i fniil o
TLC 3214k 5% 1(56 mg).2(20 mg)-3(15.5 mg).
4(6.3mg). 5(3.7mg); K Ad~A63 Mo (2.429
5 @) KRR ARk —2 0w, 823 13 4850,
B Fr. 4~6 HHF4k841 5y, S5 A RERFE G
il g TLC w20y 3259 6 (3.4 mg) 17
(6.1 mg). &IF A13~A14, Wi H EAERFE @,
b A O SRR TGO, AR 11 AN, K
1) Fr. 5~6 A 9F, SrERF A% TLC J &
SmBARARIILEY 8 (362 mg) F1 9
(13.2mg),

3 HEMETE

wEY 1. ALK (=& T
Libermann-Burchard SV 2 BHHE, Bith 200 — %
B EA, FOR A=A Y. EI-MS m/z:
426 [M]". '"H-NMR (400 MHz, CDCl;) &: 4.61 (2H,
m, H-30), 3.20 (1H, dd, J = 11.4, 5.0 Hz, H-3), 2.45
(1H, m, H-21a), 2.20 (1H, m, H-21b), 2.09 (1H, m,
H-19), 1.02 (3H, s, H-26), 0.97 (3H, s, H-23), 0.93
(3H, s, H-27), 0.86 (3H, s, H-28), 0.85 (3H, s, H-25),
0.77 (3H, s, H-24); "“C-NMR (100 MHz, CDCl;) :
38.8 (C-1), 27.4 (C-2), 79.0 (C-3), 38.9 (C-4), 55.4
(C-5), 18.3 (C-6), 34.1 (C-7), 40.9 (C-8), 50.5 (C-9),
37.1 (C-10), 21.5 (C-11), 26.2 (C-12), 39.2 (C-13),
42.0 (C-14), 26.7 (C-15), 38.3 (C-16), 34.5 (C-17),
48.7 (C-18), 39.4 (C-19), 154.7 (C-20), 25.6 (C-21),
38.9 (C-22), 27.9 (C-23), 15.4 (C-24), 17.1 (C-25),
15.9 (C-26), 14.8 (C-27), 19.5 (C-28), 25.5 (C-29),
107.2 (C-30) LL 4 5 Scikdios —sd, Wofe
A1 g3 28 DS E

wEY 2. A EEERKE CRUD.
Libermann-Burchard J V2 BHPE, Zite 20 (6 — %
=AM, R =R S Y. EI-MS m/z:
426 [M]". '"H-NMR (400 MHz, CDCl3) J: 5.25 (1H, d,
J = 6.8 Hz, H-21), 3.19 (1H, dd, J = 11.4, 5.0 Hz,
H-3), 1.64 (3H, s, H-30), 1.04 (3H, s, H-26), 0.96 (3H,
s, H-23), 0.93 (3H, s, H-27), 0.86 (3H, s, H-25), 0.76
(3H, s, H-24), 0.73 (3H, s, H-28); "“C-NMR (100
MHz, CDCly) §: 38.8 (C-1), 27.4 (C-2), 79.0 (C-3),
38.9 (C-4), 55.3 (C-5), 18.3 (C-6), 34.2 (C-7), 41.1
(C-8), 50.4 (C-9), 37.1 (C-10), 21.6 (C-11), 26.7
(C-12), 39.2 (C-13), 42.4 (C-14), 27.1 (C-15), 36.7
(C-16), 34.4 (C-17), 48.7 (C-18), 39.3 (C-19), 139.8
(C-20), 118.9 (C-21), 42.2 (C-22), 27.9 (C-23), 15.4
(C-24), 16.3 (C-25), 15.9 (C-26), 14.8 (C-27), 17.7
(C-28), 22.6 (C-29), 21.6 (C-30). LA %Kik 5 ki
AR, LAY 2 PR A T

WEY 3: AEERIRE W (EUD. 5%k
B B4 4, Libermann-Burchard <V 2 FHM:, B
L o — 2R 0 — WAL, B b =AY
EI-MS m/z: 426 [M]"» "H-NMR (400 MHz, CDCls) &:
471 (1H, brs, H-29a), 4.59 (1H, brs, H-29b), 3.20
(1H, dd, J = 11.5, 6.9 Hz, H-3), 1.68 (3H, s, H-30),
1.02 (3H, s, H-26), 0.96 (3H, s, H-23), 0.93 (3H, s,
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H-27), 0.82 (3H, s, H-25), 0.78 (3H, s, H-28), 0.76
(3H, s, H-24); "C-NMR (100 MHz, CDCl3) J: 38.7
(C-1), 27.5 (C-2), 79.0 (C-3), 38.9 (C-4), 55.3 (C-5),
18.3 (C-6), 34.4 (C-7), 40.8 (C-8), 50.4 (C-9), 37.2
(C-10), 21.1 (C-11), 25.3 (C-12), 38.1 (C-13), 42.8
(C-14), 27.5 (C-15), 35.6 (C-16), 43.0 (C-17), 48.0
(C-18), 48.3 (C-19), 151.0 (C-20), 29.9 (C-21), 40.0
(C-22), 28.1 (C-23), 15.4 (C-24), 16.1 (C-25), 14.2
(C-26), 14.6 (C-27), 18.0 (C-28), 109.3 (C-29), 19.3
(C-30). Lh_¥od 5 scmivdion 0%, Moe bty
Y 3 3P b L

twEw 4: ALl AR CEUi .
Libermann-Burchard SV A2 BHE, BG4t —4%
AR, PR =R S, BIMS m/z:
426 [M]". "H-NMR (400 MHz, CDCl;) 6: 4.85 (1H, s,
H-19), 3.23 (1H, dd, J = 10.6, 4.2 Hz, H-3), 1.10 (3H,
s, H-26), 1.05 (3H, s, H-28), 1.03 (3H, s, H-23), 0.97
(3H, s, H-29), 0.96 (3H, s, H-30), 0.85 (3H, s, H-25),
0.81 (3H, s, H-24), 0.78 (3H, s, H-27); "*C-NMR (100
MHz, CDCly) d: 38.4 (C-1), 27.5 (C-2), 79.0 (C-3),
38.9 (C-4), 55.5 (C-5), 18.2 (C-6), 33.6 (C-7), 40.7
(C-8), 51.2 (C-9), 37.2 (C-10), 21.1 (C-11), 26.2
(C-12), 38.9 (C-13), 43.3 (C-14), 27.5 (C-15), 37.7
(C-16), 34.3 (C-17), 142.8 (C-18), 129.7 (C-19), 32.3
(C-20), 33.3 (C-21), 37.4 (C-22), 27.9 (C-23), 15.4
(C-24), 16.1 (C-25), 16.7 (C-26), 14.6 (C-27), 25.3
(C-28), 31.3 (C-29), 29.2 (C-30). LA L%¥s 5 ki
80, RS 4 - 18-4-3B- %

EW 5. ARG CRIlEE . 5% R
LR ENRA M, KZ AW s B4 6 BEX I
e — 2R B RETF, 3 BRIF RS RE A
'H-NMR (400 MHz, CDCl;) &: 5.35 (1H, brd, J = 4.9
Hz, H-6), 3.53 (1H, m, H-3), 1.51 (3H, s, H-19), 1.01
(3H, s, H-18), 0.92 (3H, d, J = 6.5 Hz, H-21), 0.82
(3H, d, J = 1.8 Hz, H-26), 0.68 (3H, s, H-29). LA I3}
5 SCiR I B — 8T, R e 5 N B-
B8

WEY 6: HOMAK (). Libermann-
Burchard Jx M 2 FH%, B~ K0~ O
1, PRI =R EY) . EI-MS m/z: 424 [M]'.
'H-NMR (400 MHz, CDCly) 6: 5.23 (1H, s, H-19),
1.09 (3H, s, H-26), 1.05 (3H, s, H-28), 0.98 (3H, s,
H-23), 0.97 (3H, s, H-29), 0.96 (3H, s, H-30), 0.95

(3H, s, H-25), 0.82 (3H, s, H-24), 0.80 (3H, s, H-27);
BC.NMR (400 MHz, CDCl;) J: 38.8 (C-1), 34.1
(C-2), 218.6 (C-3), 47.5 (C-4), 55.2 (C-5), 19.9 (C-6),
322 (C-7), 39.9 (C-8), 47.6 (C-9), 37.2 (C-10), 21.2
(C-11), 26.5 (C-12), 39.0 (C-13), 43.5 (C-14), 27.7
(C-15), 37.2 (C-16), 34.8 (C-17), 142.5 (C-18), 129.1
(C-19), 32.2 (C-20), 33.8 (C-21), 37.6 (C-22), 27.1
(C-23), 15.4 (C-24), 16.9 (C-25), 16.3 (C-26), 14.9
(C-27), 25.8 (C-28), 33.0 (C-29), 23.5 (C-30). tL&W
6 117 "H-NMR #1 *C-NMR ##t 5 ek —=,
WA 6 5T A-18-473-3-il .

& 7. AR K (&fi). Libermann-
Burchard J W 2 B, B ph 4 o — 5 60— 5 AR
th, PR BRI EY) . EI-MS m/z: 456 [M]'.
'H-NMR (400 MHz, CDCl3) d: 4.61 (2H, m, H-30),
3.20 (1H, dd, J = 11.4, 5.0 Hz, H-3), 2.45 (1H, m,
H-21a), 2.20 (1H, m, H-21b), 2.09 (1H, m, H-19),
1.02 (3H, s, H-26), 0.97 (3H, s, H-23), 0.93 (3H, s,
H-27), 0.86 (3H, s, H-28), 0.85 (3H, s, H-25), 0.77
(3H, s, H-24). *C-NMR (100 MHz, CDCl;) J: 38.8
(C-1), 27.4 (C-2), 79.0 (C-3), 38.9 (C-4), 55.4 (C-5),
18.3 (C-6), 34.1 (C-7), 40.9 (C-8), 50.5 (C-9), 37.1
(C-10), 21.5 (C-11), 26.2 (C-12), 39.2 (C-13), 42.0
(C-14), 26.7 (C-15), 38.3 (C-16), 48.6 (C-17), 48.7
(C-18), 39.4 (C-19), 154.7 (C-20), 25.6 (C-21), 38.9
(C-22), 27.9 (C-23), 15.4 (C-24), 17.1 (C-25), 15.9
(C-26), 14.8 (C-27), 179.5 (C-28), 25.5 (C-29), 107.2
(C-30). &% 7 1) "H-NMR #1 C-NMR %4 5 3¢
kAR — 2, WA T N 3P-ER - A -
20(30)-)fi-28-T -

A 8: AEERIRES & QF 249 . Libermann-
Burchard < 2 FHE. ESI-MS m/z: 453 [M+K+
H]". 'H-NMR (400 MHz, CDCl3) 8: 5.17 (1H, dd, J =
15.2, 8.6 Hz, H-22), 5.03 (1H, dd, J = 15.1, 8.7 Hz,
H-23), 3.55 (1H, m, H-3); "C-NMR (100 MHz,
CDCly) &: 36.5 (C-1), 31.7 (C-2), 71.8 (C-3), 42.3
(C-4), 140.8 (C-5), 121.7 (C-6), 31.9 (C-7), 31.7
(C-8), 50.2 (C-9), 36.2 (C-10), 21.1 (C-11), 39.7
(C-12), 42.2 (C-13), 56.9 (C-14), 23.1 (C-15), 28.9
(C-16), 55.9 (C-17), 11.9 (C-18), 21.1 (C-19), 40.5
(C-20), 18.8 (C-21), 138.4 (C-22), 129.3 (C-23), 51.3
(C-24), 29.1 (C-25), 18.9 (C-26), 21.1 (C-27), 24.4
(C-28), 12.0 (C-29). LA F-¥udhs b5 3ciikapis —a,
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tEY 9: AEMAK (A i). Libermann-
Burchard 3 2B, B4~ %t —~E e
b, PR =R Y. EI-MS m/z: 424 [M]'.
'"H-NMR (400 MHz, CDCLy) &: 4.69 (1H, s, H-29a),
457 (1H, s, H-29b), 1.61 (3H, s, H-30), 1.09 (3H, s,
H-26), 1.05 (3H, s, H-23), 0.98 (3H, s, H-27), 0.96
(3H, s, H-25), 0.90 (3H, s, H-28), 0.77 (3H, s, H-24);
BCNMR (100 MHz, CDCL) &: 39.6 (C-1), 342
(C-2), 218.3 (C-3), 47.4 (C-4), 54.9 (C-5), 19.7 (C-6),
33.6 (C-7), 40.8 (C-8), 49.8 (C-9), 36.9 (C-10), 21.5
(C-11), 25.1 (C-12), 37.4 (C-13), 42.9 (C-14), 27.4
(C-15), 35.5 (C-16), 43.0 (C-17), 48.2 (C-18), 47.9
(C-19), 150.9 (C-20), 29.8 (C-21), 39.9 (C-22), 26.7
(C-23), 21.1 (C-24), 16.0 (C-25), 15.9 (C-26), 14.5
(C-27), 18.0 (C-28), 109.4 (C-29), 19.7 (C-30), LI I
Ky 5 ks — 200, etk S 9 P
L

S 3k
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