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Chemical Constituents from Formula Granules of Artemisiae Scopariae Herba

TIAN Xiao-hui'"*, ZHOU Chao’, YU Chang-yuan'" , ZOU Zhong-mei’"
(1. College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China;
2. Institute of Medicinal Plant Development, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing 100193, China)

[ Abstract | Objective: To study the chemical constituents of the anti-inflammatory fractions from the
formula granules of Artemisiae Scopariae Herba. Method: The compounds were isolated and purified by
recrystallization, silica gel, Sephadex LH-20, and semi-preparative HPLC. Their structures were identified on the
basis of spectroscopic methods combined with physicochemical characteristics. Result: From the systemic analysis
on the chemical constituents of the anti-inflammatory fractions from the formula granules of Artemisiae Scopariae
Herba ( macroporous resin 50% ethanol, and 100% ethanol ), thirteen compounds were isolated from the anti-
inflammatory fractions and were identified as 4’-hydroxyacetophenone (1), 2, 5-dihydroxycinnamic acid ethyl
ester (2), quercetin (3), luteolin (4), 7S, 8R-dihydrodehydroconiferyl alcohol (5), prudomestin (6), 7, 4'-
dimethoxykaempferol (7 ), quercetin-7-O-a-L-rhamnoside (8), 9S, 12S, 13S-trihydroxy-10E-octadecenoate
(9), isorhmnetin-4'-0-8-D-glucoside (10), kaempferol-3-0-8-D-glucoside (11), stearic acid (12) and B-

daucosterol (13) respectively. Conclusion; All the above 13 compounds were obtained from the formula granules
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of Artemisiae Scopariae Herba for the first time;

compounds 9-11 were obtained from genus Artemisia

for the first time; and compounds 2 and 5 were isolated from Ariemisia scoparia for the first time.
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FRE R (4),7S,8R- " A XA VAMMIBEE(S) . TEFER
(6),7,4"- " WAL Z2 1 (7) M8 B R -T-0-a-L- 3
ZEBET (8),95,128, 138-= 8 J- 2 -10-+ /Ui i
P (9) , 5 W ZE K 4"-0-B-D-H & FE 1 (10) , 111 23 By -
3-0-B-D-Hi % FH 1Y (11) , B R AR (12) 1 B9 2 b 3F
(13) o X 13 LG Y3 o0 1 O B R IEC 75 MRz
e AR P S Y 9 ~ 11 i O JE
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B30T R Y i g S T A X
HR AR IE , S O R C 7 OB 08 AR 7 Y A 4R A T T i
P B R 2 AR | [ I Sy HT R BL R B 5 508 T
Hefilh o
1

X6 AU 5 ffd a5 AN (Ul B2 AR A, b Bt 28 5
8% A R 2 A ), ESI-Q-TOF-MS ( 3¢ [& Waters 23
H)) , Esquire-LC 8 KX X & L+ &+ BF B3 4%,
AM600 F1 AMS00 B 4% ff 3 32 1% ( Fi L+ Bruker 2
Al) ,R-3 AU e 78 A (i & Buchi 22 7)), HLA5 B
JEFE (78 [ Tlmvac /A A] ) , il & HPLC ( 328 Waters
), ODS-Cy B HEHE ( F A YMC 23 ), AT201 7
1/10 J3 H 5~ K ~F (e - A 0 3 -4C 0] 2 A0 8% A PR 2
A]) ,Legend Micro 17R #Y v 3 A% i 25 .0 AL ( 35 [
Thermo 7y # ), LH-20 %I ¥ P 3% % B b % g
(Sephadex LH-20, 2% [ Pharmacia /A ] ) , D101 K £L
MR CHA =220 A B g ik e (75 B e T
J 7)o
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I HAE YR TR R R AT S, B N A
BlE B Y 8 Artemisia scoparia B4 ¥ FRANARALF
T [ B B2 B 25 A s ot B R 24k &
s,

2 RNE5SHE

P RTC 7 0K (3.5 kg) HIZK W I, 48 ALK
B A% B AE (D101) 43 85, AR [6] LE ) 9 &% 7K & I
(0% ,10% ,30% ,50% ,100% ) 3547 K6 J v B, 0 J&
W4 ISR, 49 B KR AL (2.1 kg) ,10% Z BEFR AL
(390 g),30% ZBEFHBAL (174 g) ,50% 2, FEH A7 (46
2),95% LRI (12 g) o

50% L BEER AL 45 g B35 A, U8 4, IE Rk
il , 4 RE I RE 8 3 DL S e -H B (100 2 1 ~
5:1)BREEVEMIAS 2] 6 44 (Bl ~B6) . B2 4434
FE AT €0 33 70 B, A T Bk - DRI (4001 ~ 35 1) B vk
W, a2\ Rk FRAEGw 1040 mg), &
Sephadex LH-20 {473 &5 2]4k-54) 2(33 mg) ;B3
U 3 Gk AT A8 385 53 B, A M Bk -TI B (20 1 ~5:1)
T BE R I, P 28 22 UK RE IS A €841, Sephadex LH-20 {4,
WA R A, o AR B A& 3(17 mg),4(10
mg) ,5(4 mg) ,6(23 mg) ,7(12 mg) #19(32 mg) ;B4
H o Sk A 03 s, O b B (100 1 ~
10: 1) BEFE BRI, 528 2 IR Sephadex LH-20 43 LA
Jfiil 2 HPLC (25% £ )6 55 B B ) 43 o 15 204k &
P 8(25 mg) ,10(29 mg) Fl 11(10 mg) .

B 95% LR AL 10 g, BRER A AL, A
k- B (10051 ~ 0= 1) 6 B P LA 3 6 4~ 21 43
(Al ~A6) 45> A2 ZRERCHE (B35 (100:1 ~30: 1)
BEEEVENL, 22 FE 45 AR 2L & 12 (78 mg) , 4147
A6 2 Sephadex LH-20 4 3% 73 &5, 75 | fL & ¥ 13

(25 mg),
3 GHETE
kG 1 HEERSE(HER) ,mp 106 ~ 107

°C ., HR-ESI-MS m/z 135.044 3[ M - H] ~ (cald for
C,H,0,, 135.044 6) ,'H-NMR (600 MHz, CDCI,)
6:7.91 (2H,d,J =8.8 Hz,H-2,6), 6.90 (2H,d,
J=8.8 Hz,H-3,5), 2.57 (3H,s, 8-Me), DI %
P 5 SCHk [ 21 ] o 4l 8 /9 X R R R 2 B (4-
hydroxyacetophenone ) A~ —

e 2 EREOKHAR,mp 135 ~137 C, HR-
ESI-MS m/z 207.066 4 [M -H] " (cald for C,,H,,0,,
207.065 7) ,'H-NMR (500 MHz, CD,COCD, ) &:
8.32(2H,s,2-0H,5-0H), 7.53 (1H,d,J = 15.9
Hz,H-8), 7.16 (1H,d,J =1.8 Hz, H-3),7.04

(1H,dd,J =8.2,1.8 Hz,H4), 6.87 (1H,d,J =
8.2 Hz,H-6) ,6.27 (1H,d,J =15.9 Hz,H-7), 4.18
(2H,q,J=7.1 Hz,H-10), 1.27 (3H,t,/ =7.1 Hz,
H-11) . DL E%cds 530wk [22 1 HiiE iy 2,5- S p
J2 % Z, T (2 ,5-dihydroxycinnamic acid ethyl ester) &
-,

&3 #EkEK, mp>300 °C, HR-ESI-MS
m/z 303.050 7 [M + H]"* (cald for C, H,, O,,
303.050 5),'H-NMR ( 500 MHz, DMSO-d, ) &:
12.49(1H,s,0H), 9.38 (4H,s,0OH), 7.67 (1H,
d,J=1.8 Hz,H2"), 7.54 (1H,dd,J =8.5, 1.8
Hz,H-6"), 6.88 (1H, d,J =8.5 Hz, H-5'), 6.40
(1H,s,H-8), 6.18 (1H,s,H-6), L\ %35 3Chk
[23 ] 4z 38 B4 K 3R (quercetin ) FEAR —F, Hol =
o3 b RE R 55 R0 B B — 2, e e A

Y F Wl iz & (quercetin)
e 4 HEAK K, mp>300 C, HR-ESI-MS

m/z 287.056 5 [ M + H]" (cald for C,; H,, O,
287.055 6 ) ,'H-NMR ( 500 MHz, DMSO-d, ) &:
12.98 (2H,s,5-0H),7.41 (1H,dd,J =8.3,2.1
Hz,H-6'), 7.39 (1H,d,J =2.1 Hz, H-2'), 6.88
(1H,d,J=8.3 Hz,H-5"), 6.66 (1H,s,H-3), 6.44
(1H,d,J=1.9 Hz,H=8), 6.18 (1H.d,J=1.9 Hz,
H-6)., LA b 5 30k [ 24 ] 8 B9 R B 5 R
(luteolin ) HAx —F( ,

KEWSs AaRRY, [al) -8.0 (c0.08,
%), HR-ESI-MS m/z 383.1472 [M + Na ]’
(cald for C,, H,, O,Na, 383.147 1), 'H-NMR (500
MHz,CD,COCD,) §: 7.04 (1H,d,J =1.5 Hz, H-
2),6.88 (1H,dd,J=8.1,1.5 Hz,H-6), 6.80 (1H,
d,J=8.1Hz,H-5), 6.74 (1H,s,H-6").6.72 (1H,
s,H-2"),5.51 (1H,d, J=6.6 Hz,H-7),3.86(1H,
m, H9),3.82 (3H, s, 3'-0CH, ), 3.83 (3H, s,
3-OCH,), 3.56 (2H,m,H-9'),3.50 (2H,dd, J =
12.2,6.3 Hz,H-8),2.61 (2H,t,J=7.5 Hz,H-7"),
1.79 (2H, m, H-8')., “C-NMR ( 125 MHz,
CD,COCD,) 6. 148.5 (C-3),147.5 (C-4),147.3
(C-2"),145.0 (C-3"),136.4 (C-5"),134.8 (C-1),
130.1 (C-1"),119.7 (C6),117.7 (C-6"),115.8
(C-5),114.0 (C4'), 110.6 (C-2), 88.3 (C-7),
64.9 (C9),62.0 (C-9'),56.5 (3'-OMe) ,56.4 (3-
OMe), 55.2 (C-8),36.1 (C-8"),32.8 (C-7"), LA
RS SR [ 25 THRAE 1 7S, 8 R- A 25 AU FA 1
(7S,8R-dihydrodehydroconiferyl alcohol ) AT —F

.57 .
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k&% 6 AR, mp 201 ~202 C, HR- 3),23.5 (C-17),14.5(C-18), LI F % 4ls 5 3¢k

ESI-MS m/z331.083 0[ M + H] * (cald for C,,H 0, ,
331.081 8 ) ,'H-NMR ( 500 MHz, DMSO-d, ) &:
12.12 (1H,s,5-0H),10.68 (1H,s,7-0H),9.57
(1H,s,3-0H),8.15 (2H,d,J =9.0 Hz,H2',6"),
7.15 (2H,d,J =9.0 Hz,H3',5'),6.28 (1H,s, H-
6),3.85 (3H,s,8-0CH,),3.83 (3H,s,4'-0CH,),
DLl 5 Scmk (26 ] 48 1 ¥E 22 R (prudomestin )
FEAR -3,

WwEY T EAAHAK,mp 174 ~ 175 C, HR-
ESI-MS m/z315.087 6[ M + H] * (cald for C,,H .0, ,
315.086 9 ) .,'H-NMR (500 MHz, DMSO-d,) &:
12.43 (1H,s,5-0H),9.63 (1H,s,3-0H),8.17
(2H,d,J=9.0 Hz,H-2",6"),7.12 (2H,d,J =9.0
Hz,H-3",5'),6.76 (1H,d,J =2.0 Hz, H-8),6.35
(1H,d,J =2.0 Hz, H-6),3.86 (3H,s,7-OCH,),
3.85 (3H,s,4'-0CH,) . LA %4 5 3CHk[27 ] 1238
B 7,4"-— H A F L2 (7,4 -dimethoxykaempferol )
FEAR -3

&8 KA, mp 270 ~271 °C ., HR-ESI-
MS m/z 449.109 7[M + H] " (cald for C, H,,0,,,
449.108 4),303.050 7[ M — rha + H]*.'H-NMR
(500 MHz, DMSO-d,) &: 12.50(2H,s,0H),9.50
(5H,s,0H),7.73 (1H, d,J=1.8 Hz,H2"),7.59
(1H,dd,J =8.5,1.8 Hz,H-6"), 6.89 (1H,d,J =
8.5 Hz,H-5'),6.79 (1H,d,J=1.7 Hz,H-8),6.42
(1H,d,J =1.7 Hz,H-6),5.55 (1H,s,H-1"),1.13
(IH,d,J=6.1 Hz,H-6") . DL %4l 5 SCmk [ 28 ] i
T 0 M B2 -7-0-a-L-F 25 B8 1 ( quercetin-7-0-a-L-
rhamnoside ) J& 48—

&MY HEfRiE(HE), [a]) -20.6(c
0.07, HEE), mp 91 ~ 92 °C, HR-ESI-MS m/z
367.2497 [ M + Na]® (cald for C,H,,O,Na,
367.246 0) ,'H-NMR (500 MHz, CD,COCD,) &:
5.73 (1H, dd,J=15.6,5.7 Hz, H-10),5.66 (1H,
dd,J=15.6,6.0 Hz, H-11),4.05 (1H, m, H9),
3.84 (1H, m, H-12), 3.61 (3H, s, 1-OCH,),
3.48 (1H, m, H-13),2.28 (2H, t,J =7.5 Hz, H-
2),0.87 (3H, t,/=6.9 Hz, H-18), "C-NMR (125
MHz, CD,COCD,) §: 174.2(C-1),136.8 (C-10),
130.7 (C-11),76.4 (C-13),75.4(C-12),72.3 (C-
9),51.6 (1-OCH,),38.6(C-8),34.5 (C-14),33.7
(C2),32.9 (C-16), 30.4 (C6), 30.2 (C-5),
29.9 (C4), 26.4 (C-15), 26.3 (C-7),25.8(C-

- 58 -

[29J4RIH Y 95,128 ,138- = 5 I -10-+ /S iR 1
fig (95,128, 13S-trihydroxy-10E-octadecenoate ) Jt A<
—

& ¥ 10 4k K, HR-ESI-MS m/z
501.1004 [ M + Na]® (cald for C,H,O0,Na,
501.100 9),317.066 7 [ M - glc + H] " ,'"H-NMR
(500 MHz, DMSO-d,) §: 12.61 (1H, s, 5-0H),
10.86(1H,s,7-OH) ,9.79(1H,s,3-OH) ,7.94 (1H,
d,J=2.0 Hz,H-2"),7.49 (1H,dd,J =8.5,2.0 Hz,
H-6"),6.91 (1H,d,/=8.5 Hz,H-5") ,6.44 (1H,d,
J=2.0 Hz,H-8),6.21 (1H,d,J =2.0 Hz,H-6),
5.57(1H,d, J = 7.3 Hz, H-1"),3.83 (1H, s, 3'-
OMe) . LA E%d 5 SCHk [30-31 ] 44238 /Y 57 Bl 2% K -
4'-0-B-D-# % B W  ( isorhmnetin4’-0-8-D-
glucopyranoside ) A& —F

WEY 11 AR K, mp 215 ~216 C, HR-
ESI-MS m/z 471.090 7[M + Na] " (cald for C,, H,,
0, Na, 471.090 3),287.055 8[ M —gle + H] " ,'H-
NMR (500 MHz, DMSO-d,) &§: 12.61 (1H, s, 5-
OH),10.18 (1H,s,4'-OH),8.04 (2H, d,J =8.9
Hz,H-3',5"),6.88 (1H,d,J =8.9 Hz,H-2',6"),
6.43 (1H,d,/=2.0 Hz,H-8),6.20 (1H,d,J=2.0
Hz,H-6),5.46(1H,d,J=7.5 Hz,H-1") , DA % ¥&
530K (32 ] e /9 1 2% 93-3-0-B-D-H %5 B 1T
(kaempferol-3-0-B-D-glucopyranoside ) ZE AR —F(

& 12 HEE R (ZRONEE) , mp 57 ~58
C, EI-MS m/z 284 M]*(72) ,256(32) .241(20) ,
227(7),213(14),199(7),185(19),171(11) ,157
(7),143(7),129(45) ,115(17) ,87(17),73(100) ,
57(94) . DL L%l 5 S0k [33 ] i i /9 6 i R
(‘stearic acid) FEAR—F(,

f&® 13 JHER K, mp 271 ~272 C, 5
B-tAE N X RESL TLC LU X, 78 3 A 7] Je - &R 48
O REE AR B RO —2, 5 B-H18 b X IR
B S R TR, Bz &YW g-i b
F (B-daucosterol )
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