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Chemical constituents from roots of Pedicularis henryi
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Abstract: Objective To investigate the chemical constituents from the roots of Pedicularis henryi. Methods The compounds were
isolated by the combined separation Sephadex LH-20, RPg, MCI-gel CHP-20P, and semipreparative HPLC column chromatography.
The structures were identified on the basis of NMR data and the comparison with literatures. Results Nine compounds were isolated
from the 95% ethanol extract of P. henryi, and identified as syringaresinol mono-B-D-glucoside (1), plantarenaloside (2), phenylacetic
acid (3), 2", 3"-O-acetylmartynoside (4), cis-2", 3"-O-acetylmartynoside (5), martynoside (6), cis-martynoside (7), leucoseceptoside A
(8), and jionoside D (9). Conclusion Compounds 1—9 are isolated from this species for the first time.
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WA AT PREA, DIRAZ, XHREH A
RBZ. IBNHE . AR, e (EEAR) T
Ky FAR FA WNABLLERRZ 2 20, F:
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H R WL SC R E 2 24 FH R AL 2 1y B9 T, Ol
SR ORIt 2 b RV Py, AR SR
PRSI 22 1o AT TRESE, AR 95% &
LRI AR 9 MG, ol E N
syringaresinol mono-B-D-glucoside (1), Z=HIT#F
(plantarenaloside, 2). AXZJ& (phenylacetic acid,
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side, 4). cis-2", 3"-O-acetylmartynoside (5). M7
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leucoseceptoside A (8) FEHE K 4B D(jionoside
D, 9. G 1~9 B4 E IR b4 2515 5.
1 {XES5HH

Bruker AV—600 MHz #% #i L 94X ({8 [E Bruker
AFD; RERR IR, 75 B T A4 MCI gel
CHP 20P (75~150 um, HZA); RPyg (40~60 pm;
Daiso Co., H A ); Sephadex LH-20 ( Amersham
Pharmacia, #ijd); Jb5{G1H#EH LC—3000 i
25 1 AU BTN

RS EE T 2012 4F 9 I RET A B
B, i E AR B R T2 R Y S
N ESZRHEYF K 588 Pedicularis henryi Maxim.
M, SEIERRAS (20120103) (71T 2=/ 44 25
FUIT 2 ARG I BR AT
2 ERESEH

FHZ TR (5 kg) HFEH 8 fiis 95% 4
BB, WAEBIEW 40 L, WURIRAFSRERE,
AR TRE R IR A, SC AR, T DL AR
BETR LB AR, [PISBSTR L1, 1920 12 g0 Bt
P& LR AE B 43 il i Sephadex LH-20 Vi 951 4 4>
#5y Fr. 1~4, Fr.2 (800 mg) ifil RP;g (HIFE-/K
30 1 70—~100 : 0> ¥/l Jo Al 4l HPLC (F
fi-7K 50 : 50> 7> B A3 B AY) 8(7 mg)FI 9(5 mg).
Fr.3 (1.8 g) il RPyg (HEE-7K 30 : 70—~100 : 0)
Vet G 93] 8 N4y Fr. 3.1~3.8, Fr. 3.2 Jlid 2l
#% HPLC (HEE-/K 35 :65) /A 81k&a1 (10
mg) 12 (15 mg); Fr. 3.5 @ikH414 HPLC (H

OH H,CO
0
Ho/mo
HO
OH

H;CO

fig-7K 48 1 52) 7 B3 2L A4 5 (5 mg). 6 (10 mg)
A7 (5 mg); Fr. 3.7 it fHil4# HPLC (FIEE-7K
58 1 42) ARG Y 3 (20mg) F 4 (6mg).
3 HHEE

WA 1: IR ETRY); 07300 CosHogO30
'H-NMR (600 MHz, CD;0D) &: 6.70 (2H, s, H-2, 6),
475 (1H, d, J = 4.0 Hz, H-7), 3.19 (1H, m, H-8), 4.27
(1H, m, H-9a), 3.89 (1H, m, H-9b), 6.64 (2H, s, H-2’,
6), 4.70 (1H, d, J = 4.0 Hz, H-7"), 3.12 (1H, m, H-8"),
4.27 (1H, m, H-9a), 3.89 (1H, m, H-9'b), 4.85 (1H, d,
J = 1.0 Hz, H-1"), 3.47 (1H, m, H-2"), 3.47 (1H, m,
H-3"), 3.40 (1H, m, H-4"), 3.40 (1H, m, H-5"), 3.75
(1H, dd, J = 12.0, 2.0 Hz, H-6"a), 3.66 (1H, dd, J =
12.0, 5.0 Hz, H-6"b), 3.84 (6H, s, 3, 5-OCHj), 3.83
(6H, s, 3", 5'-OCH;); “C-NMR (150 MHz, CD;0D) §:
139.5 (C-1), 104.7 (C-2, 6), 154.3 (C-3, 5), 136.1
(C-4), 87.2 (C-7), 55.7 (C-8), 72.8 (C-9), 133.0 (C-1"),
104.4 (C-2', 6'), 149.3 (C-3', 5), 135.5 (C-4'), 87.5
(C-7), 55.5 (C-8'), 72.8 (C-9"), 57.0 (3, 5-OCH3), 56.7
(3, 5'-OCHj3), 105.3 (C-1'), 75.6 (C-2'), 77.8 (C-3"),
71.3 (C-4"), 78.3 (C-5"), 62.5 (C-6"). LA L% 5 SCik
B RA Y, W% AW 1 K syringaresinol
mono-B-D-glucoside. Z51) LI 1,

WEY 2: RHEOBRY); 73T h CigH24000
'H-NMR (600 MHz, CD;0OD) &: 5.83 (1H, s, H-1),
7.38 (1H, s, H-3), 2.46 (1H, m, H-6a), 2.26 (1H, m,
H-6b), 1.94 (1H, m, H-7a), 1.85 (1H, m, H-7b), 1.11

4 R,=CHj;, R,=CHj;, R3=Ac, Ry=Ac; 7"-8" =trans
5 R=CHj;, R,=CHj3, R3=Ac, Ry=Ac; 7"-8" =cis
6 R;=CH;, R,=CH;, R3;=H,R,=H;  7"-8" =trans
7 R;=CH;, R,)=CH;, R3=H, R,=H;  7"-8" =cis
8 R;=CHj, Ry=H, R;=H, R4=H; 7"-8" =trans
9 R,=H, Ry=H, R3=CHj3, R4=H; 7"-8" =trans

1 k&% 1~9 B%E#

Fig.1 Chemical structures of purified compounds 1—9
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(1H, m, H-8), 2.40 (1H, brd, J = 10.2 Hz, H-9), 9.22
(1H, s, H-10), 0.91 (1H, d, J = 7.0 Hz, H-11), 4.57
(1H, d, J = 7.9 Hz, H-1"), 3.33 (1H, m, H-2'), 3.33
(1H, m, H-3"), 3.22 (1H, t, J = 9.1 Hz, H-4"), 3.15 (1H,
t-like, J = 9.1 Hz, H-5"), 3.88 (1H, dd, J = 12.0, 2.0
Hz, H-6'a), 3.62 (1H, dd, J = 12.0, 6.4 Hz, H-6'b);
BC-NMR (150 MHz, CD;0OD) &: 96.7 (C-1), 164.3
(C-3), 126.3 (C-4), 73.4 (C-5), 38.8 (C-6), 33.0 (C-7),
35.1 (C-8), 49.3 (C-9), 192.6 (C-10), 16.4 (C-11), 99.8
(C-1)), 743 (C-2)), 774 (C-3'), 71.6 (C-4'), 78.5
(C-5'), 62.8 (C-6')o LA %5 5 SeihgRai S A — ),
WA 2 TR . ALK 1.
a3 Lol 4178 CH0;.
'H-NMR (600 MHz, CD;0D) d: 7.26 (5H, m, Ar-H),
3.58 (2H, s, H-7); "C-NMR (150 MHz, CD;OD) &:
136.0 (C-1), 130.4 (C-2, 5), 129.4 (C-3, 6), 127.9
(C-4),41.9 (C-7), 176.6 (C-8). VL% 5 SCiikdi i
— L, MUY 3 IR LR, HARI L 1.
B 4: REEBARY): 73T 30 C3sHuaO176
'H-NMR (600 MHz, CD;0D) &: 6.73 (1H, d, J = 2.0
Hz, H-2), 6.81 (1H, d, J = 8.2 Hz, H-5), 6.69 (1H, dd,
J =182, 2.0 Hz, H-6), 2.83 (2H, t, J = 6.9 Hz, H-7),
4.06 (1H, m, H-8a), 3.74 (1H, m, H-8b), 4.37 (1H, d,
J=17.9 Hz, H-1'), 3.30~3.70 (1H, m, H-2"), 3.84 (1H,
t, J = 9.0 Hz, H-3"), 4.95 (1H, m, H-4"), 3.35~3.70
(1H, m, H-5"), 3.35~3.70 (1H, m, H-6"), 5.19 (1H, d,
J = 1.5 Hz, H-1"), 537 (1H, dd, J = 3.3, 1.8 Hz,
H-2"), 4.96 (1H, m, H-3"), 3.35~3.70 (1H, m, H-4"),
3.35~3.70 (1H, m, H-5"), 1.16 (1H, d, J = 6.2 Hz,
H-6"),7.21 (1H, d,J= 1.8 Hz, H-2""), 6.83 (1H, d, J =
8.3 Hz, H-5""), 7.09 (1H, dd, J = 8.3, 1.8 Hz, H-6""),
7.68 (1H, d, J = 15.9 Hz, H-7""), 6.39 (1H, d, J = 15.9
Hz, H-8"), 3.89 (3H, s, 4-OCHs), 3.81 (3H, s,
3".OCHs3), 2.08 (3H, s, 2"-OAc), 1.99 (3H, s,
3"-0Ac); “C-NMR (150 MHz, CD;OD) ¢: 132.8
(C-1), 117.1 (C-2), 147.5 (C-3), 147.3 (C-4), 112.7
(C-5), 121.2 (C-6), 36.5 (C-7), 72.1 (C-9), 104.2
(C-1), 75.9 (C-2), 81.9 (C-3"), 70.4 (C-4'), 75.9
(C-5), 62.3 (C-6"), 100.3 (C-1"), 71.3 (C-2"), 71.0
(C-3"), 73.2 (C-4"), 70.4 (C-5"), 18.4 (C-6"), 127.6
(C-1"), 111.7 (C-2"), 149.4 (C-3"), 150.8 (C-4"),
116.5 (C-5""), 124.4 (C-6"), 148.0 (C-7"), 114.9
(C-8"), 168.1 (C-9™), 564 (4-OCHi), 56.4

(3"-OCHj), 172.2, 20.9 (2"-OAc), 171.6, 20.7
(3"-OAc). LA E¥cdfs 5 3cikafi —87, Wi
G4 K2, 3"- L P . ALK 1.
WA 5: WREEBRY); 53108 C3sHuO470
'H-NMR (600 MHz, CD;0D) 6: 6.76 (1H, d, J = 2.0
Hz, H-2), 6.82 (1H, d, J = 8.2 Hz, H-5), 6.73 (1H, dd,
J =82, 2.0 Hz, H-6), 2.82 (2H, t, J = 6.6 Hz, H-7),
4.08 (1H, m, H-8a), 3.72 (1H, m, H-8b), 4.35 (1H, d,
J=18.0 Hz, H-1"), 3.30~3.70 (1H, m, H-2"), 3.76 (1H,
m, H-3"), 496 (1H, m, H-4'), 3.30~3.70 (1H, m,
H-5), 3.30~3.70 (1H, m, H-6"), 5.15 (1H, d, J = 1.3
Hz, H-1"), 5.35 (1H, dd, J = 3.3, 1.8 Hz, H-2"), 4.96
(1H, m, H-3"), 3.30~3.70 (1H, m, H-4"), 3.30~3.70
(1H, m, H-5"), 1.19 (1H, d, J = 6.2 Hz, H-6"), 7.91
(1H, d, J = 1.8 Hz, H-2"), 6.76 (1H, d, J = 8.3 Hz,
H-5""), 7.14 (1H, dd, J = 8.3, 1.8 Hz, H-6""), 6.95 (1H,
d, J = 15.9 Hz, H-7"), 5.80 (1H, d, J = 15.9 Hz,
H-8""), 3.88 (3H, s, 4-OCH3), 3.81 (3H, s, 3"-OCHs),
2.07 (3H, s, 2"-OAc), 1.97 (3H, s, 3"-OAc); *C-NMR
(150 MHz, CD;0D) &: 132.7 (C-1), 117.0 (C-2), 147.5
(C-3), 147.3 (C-4), 112.8 (C-5), 121.2 (C-6), 36.5 (C-7),
72.1 (C-9), 104.2 (C-17), 75.9 (C-2"), 82.4 (C-3"), 70.4
(C-4), 75.9 (C-5), 62.3 (C-6"), 100.5 (C-1"), 71.3
(C-2"), 71.0 (C-3"), 73.2 (C-4"), 704 (C-5"), 18.4
(C-6"), 127.9 (C-1"), 115.5 (C-2"), 1482 (C-3"),
149.8 (C-4"), 1153 (C-5"), 127.5 (C-6"), 148.0
(C-7"), 115.3 (C-8"), 168.2 (C-9"), 56.4 (4-OCHs),
56.4 (3"-OCHs), 172.4, 20.9 (2"-OAc), 171.6, 20.7
(3"-OAc). LA i 5 ScikdiE— 50, M eth sty
W5 A cis-2", 3"-O-acetylmartynoside . H: 2544 WLIE 1,
WA 6: WRE KR 70730 C31HygO1s50
'H-NMR (600 MHz, CsDsN) §: 7.11 (1H, d, J = 1.8
Hz, H-2), 6.87 (1H, d, J = 8.2 Hz, H-5), 6.71 (1H, dd,
J =82, 1.8 Hz, H-6), 2.91 (2H, t, J = 7.3 Hz, H-7),
4.50 (1H, m, H-8a), 4.05 (1H, m, H-8b), 4.85 (1H, d,
J=17.8 Hz, H-1"), 3.80~4.30 (1H, m, H-2"), 4.56 (1H,
t, J = 9.6 Hz, H-3'), 5.72 (1H, t, J = 9.6 Hz, H-4"),
3.80~4.30 (1H, m, H-5'), 3.80~4.30 (1H, m, H-6'),
6.31 (1H, brs, H-1"), 4.79 (1H, m, H-2"), 3.80~4.30
(1H, m, H-3"), 3.80~4.30 (1H, m, H-4"), 3.80~4.30
(1H, m, H-5"), 1.68 (1H, d, J = 6.1 Hz, H-6"), 7.34
(1H, d, J = 1.8 Hz, H-2"), 7.17 (1H, d, J = 8.3 Hz,
H-5""), 7.26 (1H, dd, J = 8.3, 1.8 Hz, H-6""), 8.02 (1H,
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d, J = 159 Hz, H-7"), 6.78 (1H, d, J = 15.9 Hz,
H-8""), 3.77 (3H, s, 4-OCHj3), 3.71 (3H, s, 3""-OCHs);
BC-NMR (150 MHz, CsDsN) 6: 132.0 (C-1), 111.2
(C-2), 147.8 (C-3), 147.0 (C-4), 111.2 (C-5), 117.3
(C-6), 35.8 (C-7), 70.9 (C-9), 104.2 (C-1"), 76.7 (C-2),
80.4 (C-3), 70.0 (C-4"), 73.7 (C-5'), 62.0 (C-6'), 103.0
(C-1"), 724 (C-2"), 724 (C-3"), 762 (C-4"), 70.2
(C-5"), 19.0 (C-6"), 126.3 (C-1""), 112.3 (C-2'"), 148.8
(C-3"), 151.0 (C-4"), 116.6 (C-5""), 119.8 (C-6""), 146.3
(C-7"), 114.9 (C-8""), 166.8 (C-9""), 55.8 (4-OCH3), 55.6
(3"-OCHz), VA ¥t 5 3ciifafors — 30, M eth sy
Y6 Sty AR WE 1.

WA T: WHEEOTRY); 7073k C31HygO1s50
'H-NMR (600 MHz, CD;0D) 8: 6.75 (1H, d, J = 2.0
Hz, H-2), 6.84 (1H, d, J = 8.2 Hz, H-5), 6.72 (1H, dd,
J =82, 2.0 Hz, H-6), 2.84 (2H, t, J = 6.6 Hz, H-7),
4.08 (1H, m, H-8a), 3.72 (1H, m, H-8b), 4.38 (1H, d,
J=8.0 Hz, H-1"), 3.30~3.70 (1H, m, H-2"), 3.76 (1H,
t, J = 9.0 Hz, H-3), 4.89 (1H, overlapped, H-4"),
3.30~3.70 (1H, m, H-5"), 3.30~3.70 (1H, m, H-6"),
5.19 (1H, d, J = 1.3 Hz, H-1"), 3.92 (1H, dd, J = 3 4,
1.8 Hz, H-2"), 3.30~3.70 (1H, m, H-3"), 3.30~3.70
(1H, m, H-4"), 3.30~3.70 (1H, m, H-5"), 1.18 (1H, d,
J = 6.1 Hz, H-6"), 7.90 (1H, d, J = 1.8 Hz, H-2""),
6.79 (1H, d, J = 8.3 Hz, H-5""), 7.18 (1H, dd, J = 8.3,
1.8 Hz, H-6""), 6.95 (1H, d, J = 13.0 Hz, H-7""), 5.82
(1H, d, J = 13.0 Hz, H-8""), 3.91 (3H, s, 4-OCHs), 3.83
(3H, s, 3"-OCHz). LI % 5 e —s3d', ik
EWAW) T M cis-martynoside. JLZER) UL 1,

WA 8: IR EHIRY); 773N C30H30150
'H-NMR (600 MHz, CD;0D) 8: 6.70 (1H, d, J = 2.0
Hz, H-2), 6.68 (1H, d, J = 8.2 Hz, H-5), 6.55 (1H, dd,
J =182, 2.0 Hz, H-6), 2.78 (2H, t, J = 7.1 Hz, H-7),
4.06 (1H, m, H-8a), 3.72 (1H, m, H-8b), 4.37 (1H, d,
J=17.8 Hz, H-1"), 3.30~3.80 (1H, m, H-2"), 3.82 (1H,
t,J=9.0 Hz, H-3"), 4.89 (1H, overlapped, H-4"), 3.30~
3.80 (1H, m, H-5"), 3.30~3.80 (1H, m, H-6'), 5.20 (1H,
d, J = 1.3 Hz, H-1"), 3.92 (1H, m, H-2"), 3.30~3.80
(1H, m, H-3"), 3.30~3.80 (1H, m, H-4"), 3.30~3.80
(1H, m, H-5"), 1.10 (1H, d, J = 6.1 Hz, H-6"), 7.18 (1H,
d, J = 1.8 Hz, H-2""), 6.81 (1H, d, J = 8.3 Hz, H-5""),
7.07 (1H, dd, J = 8.3, 1.8 Hz, H-6""), 7.65 (1H, d, J =
15.9 Hz, H-7""), 6.38 (1H, d, J = 15.9 Hz, H-8'"), 3.87

(3H, s, 3""-OCH3). LA ¥l b5 Sk —5"), ¥
YEWEY) 8 A leucoseceptoside Ao 4544 UL 1,
WE 9: B AR ; 731 A C3oHaOrs0
'"H-NMR (600 MHz, CD;0D) &: 6.73 (1H, d, J = 2.0
Hz, H-2), 6.82 (1H, d, J = 8.2 Hz, H-5), 6.68 (1H, dd,
J =282, 2.0 Hz, H-6), 2.81 (2H, dd, J = 7.4, 7.1 Hz,
H-7), 4.06 (1H, m, H-8a), 3.72 (1H, m, H-8b), 4.37
(1H, d, J = 7.8 Hz, H-1"), 3.30~3.70 (1H, m, H-2'),
3.77 (1H, t, J = 9.0 Hz, H-3"), 4.90 (1H, overlapped,
H-4'), 330~3.70 (1H, m, H-5), 3.30~3.70 (1H, m,
H-6), 5.19 (1H, brs, H-1"), 3.91 (1H, m, H-2"), 3.30~
3.70 (1H, m, H-3"), 3.30~3.70 (1H, m, H-4"), 3.30~
3.70 (1H, m, H-5"), 1.08 (1H, d, J = 6.0 Hz, H-6"), 7.02
(1H, d, J = 1.8 Hz, H-2"), 6.76 (1H, d, J = 83 Hz,
H-5""), 6.94 (1H, dd, /= 8.3, 1.8 Hz, H-6""), 7.58 (1H, d,
J =159 Hz, H-7""), 6.26 (1H, d, J = 15.9 Hz, H-8"),
3.81 (3H, s, 4-OCHs). LA 14 b5 3cmiaptis 5™, i
KRG 9 TR LI Do HEH WA 1.
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Tan, ATwW, ®£59%, LS, Fost
PRSP ERE, & M 510006
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Chemical constituents of whole plant of Euphorbia thymifolia

WANG Hong-gang, SHENG Ya-li, HUANG Qiao-ling, NIE Xue-yi, XU Kai-qi
Department of Chinese Materia Medica, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To separate and identify the chemical constituents from the whole plant of Euphorbia thymifolia. Methods
The constituents were isolated and purified by various chromatographic methods and were identified on the basis of spectral analysis
and physicochemical characters. Results Thirteen compounds were separated and identified as luteolin (1), apigenin (2), quercetin
(3), kaempferol (4), ethyl galloyl acid (5), p-coumaric acid (6), protocatechuic acid (7), gallic acid (8), caffeic acid (9), 3, 4-seco-8BH-
ferna-4(23), 9(11)-dien-3-oic acid (10), 3, 4-seco-oleana-4(23), 18(19)-dien-3-oic acid (11), tricosanol (12), and B-sitosterol (13),
respectively. Conclusion Addition to the compound 5, the other compounds are isolated from this plant for the first time.

Key words: Euphorbia thymifolia L.; luteolin; apigenin; gallic acid; 3, 4-seco-8pH-ferna-4(23), 9(11)-dien-3-oic acid; 3, 4-seco-oleana-

4(23), 18(19)-dien-3-oic acid
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