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Chemical constituents of Crepis phoenix
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Abstract: Objective To study the chemical constituents from the roots of Wanzhangshen (Crepis phoenix). Methods The chemical
constituents were isolated and purified by silica gel, Sephadex LH-20 column chromatography and preparative HPLC. The structures
of the isolated compounds were identified by NMR and MS spectroscopic methods. Results Eight compounds were isolated from
the aqueous extract of C. phoenix, and identified as 4-O-[6-O-(4-hydroxyphenylacetyl)-O-B-D-glucopyranosyl]-y-butyrolactone (1),
3"-0O-methyl-3,4-0,0-metheneellagic acid 4'-O-B-D-glucopyranoside (2), syringicacid-4-O-a-L-rhamnopyranoside (3), 4-allyl-2,6-
dimethoxyphenyl glucoside (4), baihuagianhuside (5), Nicotinic acid (6), (+)-pinoresinol-4-O-B-D-glucopyranoside (7), and taraxinic
acid-14-0-B-D-glucopymaoside (8). Conclusion Compound 1 is a new compound, named crepisiroside A, and compounds 2—8 are
isolated from this plant for the first time.

Key words: Crepis phoenix Dunn.; crepisiroside A; 3-O-methyl-3,4-O,0-metheneellagic acid 4'-O-3-D-glucopyranoside; syringicacid-
4-0-0-L-rhamnopyranoside; 4-allyl-2,6-dimethoxyphenyl glucoside; baihuaqgianhuside
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FEPERI R IR IDRE i, XK EH = r KT 5 T TR/
JI SRR ER 73 BEAT 1A R T . SRR IRAT:
il . Sephadex LH-20 %I K il £ WUHH 45 M 73 SR
T ER > CTEIREU PSR 8 MEEY, % E
N 4-0-[6-0-(4-F2 5 7 2, Tk 5 )-O-B-D- Mk Wee i 2 1
F-y-TWE (4-O-[6-O-(4-hydroxyphenylacetyl)-O-
B-D-glucopyranosyl]-y-butyrolactone, 1) 3-O-H -
3,4-0,0-W. H HE AL IR -4-O-B-D-IL I i & i (3
O-methyl-3,4-0,0-metheneellagic  acid  4-O-B-D-
T & B -4-O-a-L- R ZF ¥
(syringicacid-4-O-o-L-rhamnopyranoside, 3)+ 4-/7 4
Bk -2,6- L H AR BE OR BE W A BE E ( 4-allyl-2,6-
dimethoxyphenyl glucoside , 4 ). H 1t I # #
(baihuagianhuside, 5). & (nicotinic acid, 6)+
(+)-FANE % -4-O-B-D-WL g #i %) 7 [(+)-pinoresinol-
4-0-B-D-glucopyranoside, 7] Hl taraxinic acid-14-O-
B-D-glucopyrnaoside  ( taraxinic acid-14-O-B-D-
glucopyrnaoside, 8). HH L&MW 1 AEFEY), 1
S NTTIRFF A (crepisiroside A). (L&Y 2~8 A
H RN AR
1 {NFES5HH

YZN50 BUBAR B ARG FZG AL (b sUAR R =
TR/ ABRTTEA A ); 2545 AutoPurification HPLC
A 2% (%4 Xbridge Prep Phenyl Cig (150 mm X
19 mm, 5pum) (3E[E Waters A7 ); Sephadex LH-
20 %K (3£[H Pharmacia 2 &]); Bruker AV 600 %!
R IEARAC (Bt Bruker A F]); PYZRAT/ CAT IS [H]
Ui (Xevo G2 QTof MS, 2 Waters A ] );
Nicolet 5700 f& HLIH A 21 4615 4% (32 Thermo
AT HE O R GFoss AT SRR N
Eyigre e L), JKONEESEK (361 Millipore 24
a)); HRuR A trat.

JILRT 2019 5 10 ARB = mE K& 511
B, G ARl e 2 FIAE BT T kit 7t
% E N C. phoenix Dunn. B #2 , % E 5 A&
(HYS0190801) fRAF T L5t T A = 5H 7T o
2 RS NH

BT SCR TR 856 2.5 kg, & 248G,
WNETIRAGRIZHL, H T5%CBEHERIE 2 IR
(1.5, 1h), BEXHIFREOR 20 L, $RBORIKYE 5 72

glucopyranoside , 2 ) .

T, 15305 g T8« BURHUY 250 g R FEFEIEAT
PR AE %, DU - R £ BR- R (10 0 1 2 0~
0:0: 1 WHRGEHELEM, 538 8 Mty (Fr.
1~8), HAFFr.8 (1159 mg) FIHERAEM, e,
AR 2(8.3 mg) . Fr. 7(204.9 mg) 48 Sephadex
LH-20 A, DLSHE-HEE (317D BHRS
SEREVR, 153 6 N4 (Fr. 7.1~7.6), Fr. 7.4(35.7
mg) Ziil# HPLC 2iifk (FIEE-/K 20 @ 80) #3314k
A1 (57mg, ®k=10.02min) 13 (123mg, ®r=
15.68 min). Fr. 7.2 (21.6 mg) ZA#l4 HPLC 4tk
(HEE-K=19 : 81) 132{LEH) 6 (2.0 mg, rR=5.95
min) A1 7 (2.0mg, ®*=9.35min). Fr.7.3 (54.2mg)
221 % HPLC &tk (FEE-/K 29 @ 71) 18214k &91 5
(6.5mg, tr=9.95 min) 1 8(3.5mg, r=13.20 min).
Fr. 6 (216.1 mg) £ Sephadex LH-20 A A1, DL
AWpE-HEE 31D WRIRGAREYN, 556 1
W (Fr.6.1~6.6), Fr. 6.3 (44.4mg) £:#4% HPLC
afift, (FEE-/K 41 1 59) HEMLEY) 4 (16.5mg, =
9.90 min).

3 HMETE

EP 1. LEEARY, [ofy +0.081 (c 0.15,
FEE); ZL406HE (IR R H a5 M AR e 25 (3403
em D). FREE (1770 1732cm™) FIZEIF (1516 ecm™)
SRR S8, HAMEE (UV) BIRTE 2264 279 nm
A RFEET L . HR-ESI-MS m/z: 421.110 2 [M—+
Na]® GHHEAH CisH2»O010Na, 421.111 1), 454 1D Al
2D-NMR % (5 B HfE 707 N CisHnO10, FHXT 43
THEN 398, AHFIEN 8.

'H-NMR i SRz G EA 1,4-BUCEH
JR¥ [6u7.12(2H, d,J=8.4 Hz), 6.74 2H, d, J=8.4
Hz)], 1 PR T [on 4.28 (1H, d, J= 7.2 Hz)],
2 AN [642.79 (1H, dd, J=18.0,6.6 Hz) F12.58
(1H, dd, J=18.0, 12 Hz)], 4 MERLHFIEF T [n
434 (1H, brd, J=10.2 Hz), 4.29 (1H, dd, J=10.2, 4.8
Hz), 4.47 (1H, dd, J = 12.0, 1.8 Hz) #14.19 (1H, dd,
J=12.0, 6.5 Hz)], 1 MEHRIETHEEF T [6u 3.56
(2H, m)] PAR 4 MNEAL IR EE R T [643.43 (1H, m),
333 (IH,t,J=7.8 Hz), 3.24 (1H, t,J=9.6 Hz) Al
3.13 (1H, t, J= 7.8 Hz)]. '3C-NMR it &or izt &)
H 18 M(ES, 454 HSQC K 'H-'H COSY ]
DIHEWT LB 1 56 4-F3IEFR AR y- T W
fig 2 o IX LERFE (S 5 5 L & W) taraxiroside CHI2EALL,
ZHAET HMBC i (B 1) #, H-6"a (6u 4.47),
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Fig. 1 Key 'H-'H COSY and HMBC correlations of

compound 1

H-68 (6u4.19) 5 C-8"(5c73.6) #K, K 4-525:
KW SR E RN C-6' i AHE. BUbEW1 (1.5
mg) % 2mol/L i (S5mL) 80 C/Kf# 5h, ¥A#
Ja K SRR BS R L BE AR 2 ¥k, FHIK 10 mL, 7KAH
% ODS Cis FEtrith, 5%ZME-/KEZTM, 535
—44y, ZHEEGE (TLC) Kl (=5 b -7k
3:2:0.1; a-ZEM-IREIR TG, SIEEE X
MBI Refd €0.35) R —SIBE AL, ME TG
s ([aly +33.1°), #e H oA e, % b
R A HECN 7.2 Hz, Bl iR % e N
B-D M. LAV LT, BIEWEY 1 LN 4-
O-[6-O-(4-F2 52K £, 52 )-O-B-D- M Wi 78] 67 i 525 1-y-
T AR, 454 'H-NMR. 3C-NMR. HMQC. 'H-
'H COSY J2 HMBC i, ¥ ixt&MNiES s 5 it
1T TR (R Do S3CHE R 5 850 E st
WEY), NIRRT A (crepisiroside A).

&Y 2: HER K, 'H-NMR (600 MHz,
DMSO-ds) : 7.82 (1H, s, H-5"), 7.45 (1H, s, H-5), 6.37
(2H, s, -O-CH,-0-), 5.50, 5.18, 5.08, 4.58 (% 1H, brs,
glucose-OH), 5.15 (1H, d, /= 7.2 Hz, H-1"), 3.16, 3.24,
3.36, 3.44, 3.53, 3.72 (6H, m, H-2""~6"), 4.10 (3H, s,
-OCH3); '3C-NMR (150 MHz, DMSO-ds) 6: 158.0 (C-
7),157.3 (C-7"), 152.0 (C-4"), 150.5 (C-4), 141.8 (C-3"),
141.2 (C-2), 138.3 (C-3), 131.2 (C-2"), 115.3 (C-1"),
113.4 (C-1), 112.4 (C-5", 112.3 (C-6", 111.6 (C-6),
104.5 (-O-CH2-0-), 103.9 (C-5), 101.4 (C-1"), 77.3 (C-
3", 76.5 (C-5"), 73.3 (C-2"), 69.5 (C-4"), 61.7 (-
OCHj3), 60.6 (C-6"). VA% 5 SCiik i — £,
WA 2 N 3-0-FHE-3,4-0,0-T0 F FL 84
PR -4"-O-B-D-k e ] 47 B £ o

&Y 3. Bt LERHm K, 7 FAN
CisH2009, HR-ESI-MS %4 AL &I 73 1 58 Ik
N m/z 343.104 6 [M—H] (iF5{H 343.1029)., 'H-

#£1 &1 B H-F1BC-NMR BIEEE (600/150 MHz, CD;0D)

Table 1 'H- and 3C-NMR spectral data of compound 1
(600/150 MHz, CD30D)
Wb & o HIMBC
(H=C)
2 1783
3 35.9 2.79 (1H, dd, J=18.0, 6.6 Hz) C-24.5
2.58 (1H, dd, J = 18.0, 1.2 Hz)
4 76.2 4.37 (2H, m) C-1'2,5
5 76.2 4.34 (1H, brd, J=10.2 Hz) C-1'23
4.29 (1H, dd, /=10.2, 4.8 Hz)
1" 103.8 428 (1H,d,J=7.2 Hz) C-1'4
2! 74.7 3.13(1H,t,J=7.8 Hz) C-1'3'4'
3 71.7 3.33(1H,t,J=7.8 Hz) C-2'4'
4' 71.5 3.24 (1H,t,J=9.6 Hz) C-2'3'
5 755 343(1H,m) C-114"
6’ 64.7 447 (1H, dd, J=12.0, 1.8 Hz) C-8"5'
4.19 (1H, dd, J = 12.0, 6.5 Hz)
1" 1264
2" 1314 7.12 (1H, d, J=8.4 Hz) C-7"4"
3" 1163 6.74 (1H, d, /= 8.4 Hz) C-1"2"4"
4" 157.6
5" 1163 6.74 (1H, d, /= 8.4 Hz) C-1"2"4"
6" 1314 7.12 (1H, d, J=8.4 Hz) C-7"5"
7" 41.2 3.56 (2H, s) C-1"2"6"8"
8" 173.6

NMR (600 MHz, CD;OD) ¢: 7.35 (2H, brs, H-2, 6),
5.35 (1H, brs, H-1'), 4.14 (1H, dd, J = 3.2, 1.7 Hz, H-
2'),3.89 (1H, dd, J= 9.6, 3.4 Hz, H-3"), 3.44 (1H, t, J =
9.6 Hz, H-4"), 4.26 (1H, m, H-5"), 1.21 (3H, d, J = 6.3
Hz, H-6"), 3.88 (6H, s, 3, 5-OCH3); '3C-NMR (150
MHz, CD;0D) 6: 128.1 (C-1), 107.9 (C-2, 6), 154.5 (C-
3, 5), 139.8 (C-4), 169.6 (C-7), 103.4 (C-17), 72.0 (C-
2'), 72.2 (C-3"), 73.7 (C-4"), 71.3 (C-5"), 17.9 (C-6),
56.5 (3, 5-OCH3). LL E#ds 5 SCffiiE — 200, ik
BENEY 3 N T HIR-4-0-0-L-FREHE

WwEY) 4: AR, 551308 C17H240s, HR-
ESI-MS m/z: 379.133 1 [M—+Na]" (i+#1# 379.1369).
'H-NMR (600 MHz, CD;0D) é: 6.53 (2H, s, H-3, 5),
5.96 (1H, td, J = 16.9, 6.8 Hz, H-8), 5.10 (1H, m, H-
9a), 5.05 (1H, m, H-9p), 3.34 (2H, d, J = 6.8 Hz, H-7),
3.83 (6H, s, 2XOCH3), 4.81 (1H, d, J = 7.6 Hz, H-1'),
3.78 (1H, dd, J = 12.0, 2.3 Hz, H-6'a), 3.67 (1H, dd,
J=12.0, 5.2 Hz, H-6'B), 3.47 (1H, m, H-3"), 3.41 (1H,
m, H-2'), 3.20 (1H, m, H-4"); 3C-NMR (150 MHz,



456 » PED 202318 B54% B2 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 2

CD;0D) d: 154.2 (C-2, 6), 138.7 (C-8), 138.4 (C-4),
134.6 (C-1), 116.2 (C-9), 107.5 (C-3, 5), 105.5 (C-1"),
78.3 (C-3"), 77.8 (C-5"), 75.7 (C-2"), 71.3 (C-4"), 62.6
(C-6"),57.0 ((OCH3 X 2),41.4 (C-7). LA % 50k
YR —8), MUS R A 4 4 4R IE-2,6- — H
AFERIE R AT .

tEY S: AR, TN CisHOs, HR-
ESI-MS 43 b &VIHHE D T B I8N m/z 365.121 5
[M+Na]* ({1518 365.1212). 'H-NMR (600 MHz,
CD;0D) ¢: 7.64 (1H, dd, J = 8.5, 1.9 Hz, H-6), 7.58
(1H, d, J= 1.9 Hz, H-2), 7.22 (1H, d, J = 8.5 Hz, H-5),
5.03 (1H, d, J = 7.2 Hz, H-1"), 3.91 (3H, s, 3-OCH3),
3.89 (1H,d,J=52H z H-6'a), 3.70 (1H, dd, J = 12.0,
5.2 Hz, H-6'B), 3.39~3.55 (4H, m, H-2'~5"), 3.03 (2H,
q,J=7.3Hz, H-8), 1.18 3H, t, J= 7.3 Hz, H-9); '3C-
NMR (150 MHz, CD;OD) d: 201.9 (C-7), 152.3 (C-4),
150.6 (C-3), 132.7 (C-1), 123.8 (C-6), 116.2 (C-5),
112.4 (C-2), 101.9 (C-1), 78.3 (C-5", 77.9 (C-3"), 74.7
(C-27), 71.2 (C-4"), 62.5 (C-6"), 56.6 (3-OMe), 32.3 (C-
8), 8.8 (C-9). LA s 5 ClkHiiE i — 28, Hi
EAY) 6 NEAAERTEAT

thEY 6: HEHR K, 'H-NMR (600 MHz,
CD;0D) 6: 9.02 (1H, d, J=2.1 Hz, H-6), 8.69 (1H, dd,
J =48, 1.6 Hz, H-2), 8.29 (1H, dt, J= 8.0, 2.0 Hz, H-4),
7.55(1H, dd, J=8.0, 4.8 Hz, H-3); '3C-NMR (150 MHz,
CD;0D) §: 149.5 (C-6), 131.4 (C-5), 137.3 (C-4), 125.1
(C-3),152.8(C-2), 169.8 ((COOH). LA % 5 iR
TEEHE — 2010, BEEE A 6 MWK

&Y 7. LEBARY), 'H-NMR (600 MHz,
CD;0D) ¢: 7.15 (1H, d, J = 8.4 Hz, H-5), 7.03 (1H, d,
J = 2.0 Hz, H-2), 6.95 (1H, d, J = 2.0 Hz, H-2"),
6.92(1H, dd, J = 8.4, 2.0 Hz, H-6), 6.81 (1H, dd, J =
8.0, 2.0 Hz, H-6"), 6.77 (1H, d, J = 8.1 Hz, H-5"), 4.89
(1H, d, J= 7.3 Hz, Glc-H-1"), 4.76 (1H, d, J = 4.0 Hz,
H-7),4.71 (1H, d, J= 4.0 Hz, H-7"), 3.87, 3.86 (% 3H,
s,-OCH3); '3C-NMR (150 MHz, CD;0D) é: 137.5 (C-
1), 111.6 (C-2), 147.5 (C-3), 151.0 (C-4), 118.0 (C-5),
119.8 (C-6), 87.1 (C-7), 55.4 (C-8), 72.7 (C-9), 133.7
(C-17), 110.9 (C-2"), 147.3 (C-3"), 149.1 (C-4"), 116.1
(C-5"), 120.0 (C-6"), 87.5 (C-7"), 55.6 (C-8'), 72.7 (C-
9'), 102.8 (C-1"), 74.9 (C-2"), 77.8 (C-3"), 71.3 (C-4"),
78.2 (C-5"), 62.5 (C-6"), 56.7, 56.4 (-OCH3). Ll F3

5 IRE — B, MEEENEY T A ()2
Jig & -4-O-B-D- M IR 36 4 1

G 8: TLEKCRY), 'H-NMR (600 MHz,
CD;0D) 6: 5.85 (1H, dd, J = 12.9, 3.9 Hz, H-1), 4.98
(1H, d, J = 10.1 Hz, H-5), 4.74 (1H, dd, J = 10.1, 8.6
Hz, H-6), 2.54 (1H, m, H-7), 5.64 (1H, d, J = 3.6 Hz,
H-13a), 6.18 (1H, d, J = 3.6 Hz, H-13b), 5.54 (1H, d,
J =82 Hz, H-1; 'BC-NMR (150 MHz, CD;0D) ¢:
149.7 (C-1), 27.7 (C-2), 40.0 (C-3), 142.0 (C-4), 127.3
(C-5), 83.9 (C-6), 51.2 (C-7), 31.4 (C-8), 37.3 (C-9),
132.0 (C-10), 144.5 (C-11), 172.8 (C-12), 120.4 (C-13),
167.9 (C-14), 17.3 (C-15),95.4 (C-17), 74.0 (C-2"), 78.9
(C-3%, 71.1 (C-4"), 78.4 (C-5"), 62.4 (C-6". LA L%dE
5kfE —22, et &Y) 8 A taraxinic
acid-14-0-B-D-glucopyrnaoside.
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