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Study on chemical constituents of Artemisia integrifolia

WANG Jin-lan, YI Zhi-cong, MA Yao-ling, ZHAO Ming, LI Jun, ZHANG Shu-jun
Institute of Chemistry and Chemical Engineering, Qiqihar University, Qiqihar 161006, China

Abstract: Objective To study the chemical constituents from the aerial parts of Artemisia integrifolia. Methods The chemical
constituents were separated and purified by column chromatographies and HPLC. Their structures were determined on the basis of
spectroscopic analyses ("H-NMR, BC-NMR, 2D-NMR, and MS). Results Fifteen compounds were isolated from the methanol
extract in the aerial parts of A. integrifolia with the structures identified as a-curcumene (1), B-sitosterol-3-O-B-D-glucoside (2),
zingiberone (3), 3-(2-hydroxyphenyl) propanoic acid methyl ester (4), (E)-o-hydroxycinnamic acid (5), eupatorin (6), cirsimaritin (7),
artemetine (8), loliolide (9), luteolin-7-O-B-D-glucopyranoside (10), (+)-pinoresinol (11), a-spinasterol (12), reynosin (13),
3a-hydroxy-1(10),4,11(13)-diager-12,6a-olide (14), and scopoletin (15). Conclusion Compounds 1 and 3 are isolated from the
plants of Artemisia Linn for the first time and compounds 4—9, 11, 13, and 14 are isolated from this plant for the first time.

Key words: Artemisia integrifolia Linn.; flavone; a-curcumene; eupatorin; cirsimaritin; pinoresinol; 3a-hydroxy-1(10),4,11(13)-diager-
12,60-olide
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YIH# (artemetin, 8). HEFE T ZE (loliolide, 9).
KR B % -7-O-B-D- 4 % % 1 ( luteolin-7-O-B-D-
glucopyranoside, 10). fAJl§% [(+)-pinoresinol, 11].
a-3% {1 Co-spinasterol, 12). reynosin (13). 3o-
A -1(10),4,11(13)- 35 & = M5 -12,60- N BE [30-
hydroxy-1(10),4,11(13)-diager-12,60-olide , 14].
B WNEE (scopoletin, 15). b, tb&W 1. 324
HIRNE B SR 3L S 4~9. 11, 13,
14 95 IAMIE h 4y 2513 3
1 {XEE5HH

X-6 AR A (B R A AR PR A
F]); fE[E Bruker AV-400 1%L Bruker AV-600
et ARPBGE{L ;. AUTOPOL V BUigey (&
B RATD; Agilent 6490 %Y EST it ([ 24
& 237]), Waters Xevo QTOF it (& E KK
ANFD; A R B s (HARH AL AF]D:
HITACHI L-7100 %%, HITACHI L-3350 7~ 4T
JER %S, GL SCIRNCES Inc. Inertsil PREP-ODS @
10 mm X 250 mm ANEEH (4 1% k1 s Waters il #-¥50HH (2
WA CGEEIREF A 7D AT R 0 75 Rl
W)= (200~300 H ;s 2 i ak B k0
BT A, AHERY E 24 i)
ity ARG A 2 A Al

MIET 2013 4 6 H 27 HR B B IITA 556 /R
T TR, 285555 IR K2 A B 2 e s
Artemisia integrifolia Linn., BIfEE=ENHT, FRA
(LH-20130627) 715555 M /R K2R = =
2 ERESE

THRMIE L 32y 2.2 kg, BRI 7.5 L HIEE
B, B3 dEd, R 3R, AR,
RIS 0.5 L /idy, K 1.2 LiR&, WIKHIE
okt (1.210), BERAEE (1.2L) AIETHEE (1.21)
3, AEIE ke BER B 1E T EEAEE
TR A A 1H G iU, 33 IE ORI 44.5 g,
BSIR L BEZEEY) 49.9 g, 1E THEREHUY) 75.9 g.

BUOE O 30.6 g, JRERRFEIEE T/
B MK IE Cbe-BER 406 (40 1~0 0 1) KRS
WAIEAT RN, 93] 6 N5 F1~F6. F2 (3.3 ¢)
FH SAH e 280 (515 EAT 73 B Al GRS AH S Y E,
AR R 4.0 mL/min) AEHEY 1 (49.9 mg);
F6 (1.8 g) HIRERAR (G HIET 20 8, KK BSIR &
BE-FE (10 0~9 1 1) [RAWRIHTIEN, 753
9 N4y (F6-1~F6-9). F6-6 (177.0 mg) FH HIfE

b2 G 2 (30.0 mg).

HUBE TR 2B A< ) 48.0 g, FHREIA (o ik AT
I3, MR IE CRE-BE S (10 1~0 1 1) IR
BWFIRIBEIR LHE-FHE (40 1) FIRAE VL,
3 6 M4y (F1~f6); f1 (8.7 g) FIREMRA: (A1
AT 8, MR IE CFe-BERE OlE (31 2~01 D)
VR A IR IR S lR-FRE (9 1 1) MRS IvE
B, #37 N5y (F1-1~f1-7), fl-1 (342.0 mg)
IEAH B RGO sk HEAT 43 B GRS IE CUbe-B R &
fig 9 1; ABE 4.0 mL/min) 58L& 4 (5.1
mg); f1-2 (41.0 mg) HSEFELRARLEY 12
(8.5mg); f1-3 (3.3 g) HRERALEIEIAT S, K
U IE CRe-BER 218 (31 2~1 1 4) IRA A
BEIR L G- EE (40 1) MBS FILER, £ TLC
Kl 5158 4 D5 (F1-3-1~f1-3-4), £1-3-3 (95.0
mg) H OAH s R (LA T o B 4tk CaislhAH
BEK 101 B E 4.0 mL/min) 53L& Y) 14
(8.3mg); fl-3-4 (796.3 mg) JHRENRHA: (O REIEAT 4>
B, R IE Cle-BER 06 (10 1~0: 1) MRS
WA EMLEY) 6 (193.6 mg). fl-4 (1.3 g)
FREIAE B8 EAT 70 8, WO IE Cbe-BE 1R L B
(41 1~0: D [PREGHFIFIBER CHER-HEE (1 1)
IR EFIEE, 35 5 AN (F1-4-1~f1-4-5),
f1-4-3 (627.0 mg) M R AH S RGHAH B 1% 347 73 2 2k
b GBI EE-K 505 AR E 4.0 mL/min)
HEMLAY 5(11.6 mg). 7(5.5mg). 8 (11.0 mg)
9 (22.1 mg). 11 (9.0 mg). 13 (6.2 mg). 15 (5.0
mg). 2 (95.1 mg) H SAH @ BGBAH Lk 247 55 25
aifl, s AL, AR & 4.0 mL/min) - 1534k
HY3 (1.5mg). 16 (9.3 g) H Waters il & i AH 4,
TELEVBIAT N FEE-K (1 4~0: 1), KRFEN
10.0 mL/min [R50 FRIEATAREDENE, 452 11 AN
7y (f6-1~f6-11). f6-7 (186.5 mg) FH [ &0l
AHEEIEAT 05 (RENAH I RE-K 101 AR
4.0 mL/min) 732459 10 (28.4 mg).

3 HHEE

AW 1: TEEMHIRY); ESI-MS m/z: 202 [M] s
'H-NMR (600 MHz, CDCl3) 6: 7.09 (2H, d, J = 7.8
Hz, H-2, 6), 7.06 (2H, d, J = 7.8 Hz, H-3, 5), 5.09 (1H,
t, J = 7.2 Hz, H-10), 2.62 (1H, m, H-7), 2.31 (3H, s,
H-15), 1.89 (2H, m, H-9), 1.67 (3H, s, H-12), 1.52
(3H, s, H-13), 1.50~1.60 (2H, m, H-8), 1.21 (3H, d,
J =69 Hz, H-14); “C-NMR (150 MHz, CDCl;) ¢:
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144.7 (C-1), 135.2 (C-4), 131.4 (C-11), 129.0 (C-3, 5),
126.9 (C-2, 6), 124.6 (C-10), 39.0 (C-7), 38.5 (C-8),
26.2 (C-9), 25.7 (C-13), 22.5 (C-15), 21.0 (C-14), 17.7
(C-12). Lh_E5eds 5 Sk 2 A 807, ikt
BN a-EH .

&M 2: AGPRCIRG & CFED, mp 277~
280 ‘C; ESI-MS m/z: 599 [M+Na]". 'H-NMR (400
MHz, DMSO-ds) d: 5.35 (1H, dd, J = 5.2, 2.0 Hz,
H-6), 423 (1H, d, J = 8.0 Hz, Gle-H-1), 3.52 (1H,
dddd, J = 8.4, 8.4, 4.4, 4.4 Hz, H-3), 3.7~2.98 (6H,
m, Gle-H-2~35, 6a, 6b), 2.29~1.03 (29 H, m), 0.96
(3H, s, H-19), 0.92 (3H, d, J = 6.8 Hz, H-21), 0.84
(3H, t, J = 7.2 Hz, H-29), 0.83 (3H, d, J = 6.8 Hz,
H-26), 0.81 (3H, d, J = 6.8 Hz, H-27), 0.65 (3H, s,
H-18), SXfHiM B-7 S BE-3-O-B-D-Fi % Hl 1 4L
2, REE—E, 4ie UL B3R IS % s,
BENEY) 2 K B4 (I HE-3-O-B-D-Hi 4 B

&Y 3: TR AR CHEE), mp 40~41 C;
ESI-MS m/z: 217 [M+Na]'. 'H-NMR (600 MHz,
CDCly) 6: 6.82 (1H, d, J = 7.8 Hz, H-5'), 6.69 (1H, s,
H-2'), 6.67 (1H, d, J = 7.8 Hz, H-6'), 3.87 (3H, s,
3-OCHs), 2.83 (2H, t, J = 7.8 Hz, H-2), 2.73 (2H, t,
J =178 Hz, H-1), 2.13 (3H, s, H-4); "“C-NMR (150
MHz, CDCls) d: 30.2 (C-1), 45.6 (C-2), 208.2 (C-3),
29.5 (C-4), 129.2 (C-1'), 114.3 (C-2'), 146.4 (C-3"),
143.9 (C-4"), 110.0 (C-5"), 120.8 (C-6), 55.9
(3-OCH3). VL -¥dfs 5 Semritis S A 80", %
SENEY) 3 .

&Y 4. AEEHIRGS S CAMBE, mp 41~
43 °C; ESI-MS m/z: 180 [M]"; =&ALBk-Ek AL a0
B0, FoRiZE Y. "H-.NMR (600 MHz,
CDCly) d: 7.12 (1H, dt, J = 7.6, 1.3 Hz, H-5), 7.09
(1H, dd, J=7.6, 1.3 Hz, H-3), 6.88 (1H, d, J= 7.6 Hz,
H-6), 6.87 (1H, brt, J = 7.6 Hz, H-4), 2.91 (2H, t, J =
6.6 Hz, H-1'), 2.72 (2H, t, J = 6.6 Hz, H-2"), 3.69 (3H,
s, 3'-OCH3), 7.01 (1H, brs, 2-OH); "*C-NMR (150
MHz, CDCly) 6: 130.6 (C-1), 154.3 (C-2), 127.3
(C-3), 117.2 (C-4), 128.0 (C-5), 120.9 (C-6), 35.0
(C-1"), 24.6 (C-2"), 176.0 (C-3"), 52.3 (3-OCH3). LA I
K 5 SCRIE A Y, s e A 4 AR
FREEOR N R G

tEY 5: AR R CFEE, mp217~218 C;
ESI-MS m/z: 163 [M—H] ;5 — &AL B b 1 i

o, PR AEWABZ. 'H-NMR (600 MHz,
DMSO-dg) &: 12.14 (1H, brs, 9-OH), 10.16 (1H, brs,
2-OH), 7.78 (1H, d, J = 16.1 Hz, H-7), 7.54 (1H, dd,
J = 8.1, 1.3 Hz, H-6), 7.20 (1H, dt, J = 8.1, 1.3 Hz,
H-4), 6.88 (1H, d, J = 8.1 Hz, H-3), 6.80 (1H, t, J =
8.1 Hz, H-5), 6.48 (1H, d, J = 16.1 Hz, H-8);
BC-NMR (150 MHz, DMSO-dq) d: 121.4 (C-1), 157.1
(C-2), 116.6 (C-3), 140.0 (C-4), 119.8 (C-5), 129.1
(C-6), 131.9 (C-7), 118.8 (C-8), 168.6 (C-9). LA L%k
a5 ek A S, s A 5 AR
FERFERR

EY) 6: TS (FEE), mp 239~256 C;
ESI-MS m/z: 345 [M+H]"; — &L B2 AL B 5 15
t, PoREE W AEmZ . "HNMR (600 MHz,
CDCls) d: 13.03 (1H, s, 5-OH), 7.53 (1H, dd, J = 2.0,
8.5 Hz, H-6"), 7.34 (1H, d, J = 2.0 Hz, H-2'), 6.98 (1H,
d, J = 8.5 Hz, H-5"), 6.60 (1H, s, H-8), 6.58 (1H, s,
H-3), 6.49 (1H, s), 4.04, 3.97, 3.96 (% 3H, s,
6,7,4-OCH3); "C-NMR (150 MHz, CDCl;) &: 164.1
(C-2), 104.1 (C-3), 182.9 (C-4), 153.1 (C-5), 130.3
(C-6), 155.0 (C-7), 93.3 (C-8), 152.3 (C-9), 108.8
(C-10), 123.8 (C-1"), 111.2 (C-2), 149.4 (C-3), 152.1
(C-4"), 1112 (C-5"), 120.1 (C-6), 56.1, 56.1, 60.9
(6,7,4-OCH;z). A I %ds b5 SCikR g 3 A — 551,
WS EAL B 6 Ny thie &

a7 WFEEES (FEE, mp 264~265
‘C; ESI-MS m/z: 313 [M—H]; =&AbLBk-Ek L e
B, FoRiZ Y A2, "H-.NMR (600 MHz,
DMSO-dg) : 12.93 (1H, s, 5-OH), 10.38 (1H, s,
4'-OH), 7.98 (2H, d, J = 8.9 Hz, H-2', 6), 6.94 (2H, d,
J = 8.9 Hz, H-3', 5'), 6.95 (1H, s, H-8), 6.86 (1H, s,
H-3), 3.93 (3H, s, 7-OCH3), 3.74 (3H, s, 6-OCH3);
BC-NMR (150 MHz, DMSO-dq) J: 164.5 (C-2), 103.2
(C-3), 182.7 (C-4), 152.6 (C-5), 132.4 (C-6), 159.1
(C-7), 92.1 (C-8), 153.1 (C-9), 105.6 (C-10), 121.6
(C-1"), 129.0 (C-2/, 6"), 116.5 (C-3', 5"), 161.8 (C-4"),
56.9 (6-OCH3), 60.5 (7-OCHs). LA 5 Sk i
A —P), WA T NIERI K.

AW 8: i (FHEE), mp 144~147 C;
ESI-MS m/z: 389 [M-+H]"; — &AL a Ab 8 5 15
t, oA, 'TH-NMR (400 MHz, CDCLy) 6:
12.59 (1H, brs, 5-OH), 7.73 (1H, dd, J = 2.0, 8.5 Hz,
H-6'), 7.69 (1H, d, J = 2.0 Hz, H-2"), 6.99 (1H, d, J =
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8.6 Hz, H-5), 6.51 (1H, s, H-8), 3.98 (3H, s,
4'-OCHs), 3.97 (3H, s, 3-OCHj;), 3.93 (3H, s,
7-OCH;), 391 (3H, s, 6-OCH;), 3.87 (GH, s,
3-OCH;); "C-NMR (100 MHz, CDCL) 6: 155.9 (C-2),
138.9 (C-3), 178.9 (C-4), 152.8 (C-5), 132.3 (C-6), 158.8
(C-7), 90.4 (C-8), 1524 (C-9), 106.6 (C-10), 122.9
(C-1%), 111.3 (C-2'), 148.8 (C-3'), 151.4 (C-4)), 110.9
(C-5"), 122.2 (C-6), 61.2 (3-OCHj3), 60.9 (6-OCHs), 56.4
(7-OCHj3), 56.1 (3'-OCHj), 56.0 (4'-OCHj). L ¥ 5
SCERRIE A S, MR G 8 W .

AW 9: TEEEPIRES & (BER LB, mp 147~
148 C: [a]s —61.2° (c 0.83, CHCl3); ESI-MS m/z:
197 [M+H]". '"H-NMR (600 MHz, CDCl;) §: 5.67
(1H, s, H-7), 431 (1H, m, H-3), 2.44 (1H, dd, J =
14.4, 3.6 Hz, H-2a), 1.96 (1H, dd, J = 14.4, 3.6 Hz,
H-2b), 1.77 (3H, s, H-9), 1.76 (1H, m, H-4a), 1.51
(1H, dd, J = 14.4, 3.6 Hz, H-4b), 1.45 (3H, s, H-11),
1.25 3H, s, H-10); “C-NMR (100 MHz, CDCl;) ¢:
86.7 (C-1), 45.6 (C-2), 66.9 (C-3), 47.3 (C-4), 35.9
(C-5), 182.4 (C-6), 113.0 (C-7), 171.9 (C-8), 27.0
(C-9), 30.7 (C-10), 26.5 (C-11). LA 4 5 SClik 4R
AR5, MR A 9 N BAERE,

A 10: B OR R CREED, mp 260~262 C;
ESI-MS m/z: 449 [M+H]"; =& bB-2 5 1b a1 5
t, PRSI, '"HINMR (600 MHz,
DMSO-dg) J: 12.98 (1H, s, 5-OH), 7.43 (1H, dd, J =
2.3, 8.3 Hz, H-6'), 7.40 (1H, d, J = 2.3 Hz, H-2'), 6.88
(1H, d, J = 8.3 Hz, H-5'), 6.77 (1H, d, J = 2.3 Hz,
H-6), 6.73 (1H, s, H-3), 6.43 (1H, d, J = 2.3 Hz, H-8),
5.06 (1H, d, J = 7.8 Hz, Glc-H-1"), 3.70~3.15 (6H,
m, Gle-H-2"~5", 6"a, 6"b); “C-NMR (150 MHz,
DMSO-ds) 6: 164.5 (C-2), 103.3 (C-3), 181.4 (C-4),
161.2 (C-5), 99.6 (C-6), 162.7 (C-7), 94.8 (C-8), 156.6
(C-9), 105.3 (C-10), 121.6 (C-1"), 113.6 (C-2'), 145.7
(C-3"), 149.6 (C-4'), 116.0 (C-5"), 118.8 (C-6"), 100.3
(Gle-C-1"), 73.2 (Gle-C-2"), 76.5 (Gle-C-3"), 70.0
(Gle-C-4"), 77.1 (Gle-C-5"), 61.0 (Gle-C-6"). LA L%k
5 SRR G I A — 510, MO e A 10 R
J R 2R -7-O-B-D- IR 2 HE

W& 1 LOmRY, (ol +79.5° (c 0.12,
EtOH):; ESI-MS m/z: 381 [M+Na]"; =45k Bk-1:4
WA (0, PR AW A2, 'H-.NMR (600
MHz, CDCLy) &: 6.88 (4H, m, H-2', 5', 2", 5"), 6.81

(2H, dd, J = 1.2, 8.4 Hz, H-6/, 6"), 5.56 (2H, s, 4/,
4"-OH), 4.73 (2H, d, J = 4.2 Hz, H-2, 6), 4.24 (2H, dd,
J=17.2,9.6 Hz, H-4a, 8a), 3.87 (2H, dd, J = 3.6, 9.6
Hz, H-4b, 8b), 3.09 (2H, m, H-1, 5), 3.90 (6H, s, 3,
3"-OCH;), 5.56 (2H, s, 4', 4"-OH); *C-NMR (150
MHz, CDCL) J: 54.4 (C-1, 5), 86.1 (C-2, 6), 71.9
(C-4, 8), 133.1 (C-1', 1"), 108.8 (C-2', 2"), 146.9
(C-3', 3"), 145.4 (C-4', 4"), 119.1 (C-5, 5"), 114.5
(C-6', 6"), 56.1 (3', 3"-OCH3). LA -Hdl 5 ks
A, s 11 AR .

EW) 12: R AR A, mp 168~170 C;
ESI-MS m/z: 412 [M]"; '"H-NMR (600 MHz, CDCl;)
8:5.17 (1H, dd, J = 15.2, 8.8 Hz, H-23), 5.16 (1H, m,
H-7), 5.03 (1H, dd, J = 15.2, 8.8 Hz, H-22), 3.60 (1H,
m, H-3), 1.04 (3H, d, J = 6.6 Hz, H-21), 0.87 (3H, t,
J =173 Hz, H-29), 0.83 (6H, d, J = 4.2 Hz, H-27, 28),
0.81 (3H, s, H-19), 0.57 (3H, s, H-18). L E¥#i 53
BRI IEIEA S, et B 12 ) - S5

& 13: Ak R (A7), mp 168~170 C;
ESI-MS m/z: 248 [M]". '"H-NMR (600 MHz, CDCl;)
5:6.09 (1H, d, J = 3.0 Hz, H-13a), 5.42 (1H, d, J= 3.0
Hz, H-13b), 5.00 (1H, brs, H-15a), 4.87 (1H, brs,
H-15b), 4.03 (1H, dt, J = 11.4, 2.8 Hz, H-6), 3.53 (1H,
dd, J = 11.4, 4.8 Hz, H-1), 2.33 (1H, m, H-3a), 2.15
(1H, m, H-5), 2.10 (1H, m, H-3b), 0.82 (3H, s, H-14);
BC.NMR (150 MHz, CDCl3) d: 78.3 (C-1), 31.3
(C-2), 33.5 (C-3), 142.4 (C-4), 53.0 (C-5), 79.6 (C-6),
49.6 (C-7), 21.5 (C-8), 35.7 (C-9), 43.0 (C-10), 139.2
(C-11), 170.6 (C-12), 117.1 (C-13), 11.6 (C-14), 110.7
(C-15). LA EXt 5 scmkatos 2 A — 8™, Woke
WA 13 4 reynosin.

E 14: ARG (R OEE), mp
122~124 °C; UPLC-QTOF-MS m/z: 271.131 7 [M+
Na]". "H-NMR (600 MHz, CDCl;) d: 6.28 (1H, d, J =
3.6 Hz, H-13a), 5.54 (1H, d, J = 3.6 Hz, H-13b), 4.89
(1H, brd, J = 10.8 Hz, H-1), 4.78 (1H, d, J= 10.2 Hz,
H-5), 4.61 (1H, t, J = 10.2 Hz, H-6), 428 (1H, m,
H-3), 2.52 (1H, m, H-7), 2.43 (2H, m, H-2), 2.29 (1H,
m, H-9a), 2.09 (1H, m, H-9b), 1.73 (3H, s, H-14), 1.67
(2H, m, H-8), 1.46 (3H, s, H-15); “C-NMR (150
MHz, CDCl3) d: 125.1 (C-1), 41.0 (C-2), 78.2 (C-3),
142.7 (C-4), 124.4 (C-5), 81.3 (C-6), 35.4 (C-7), 28.2
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