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Abstract: Objective To study the constituents from the dried aboveground part of Artemisia annua. Methods The compounds
were isolated and purified by column chromatography of HP-20 macroporous resin, silica gel, ODS, Sephadex LH-20, and
semi-preparative RP-HPLC. Their structures were elucidated by physicochemical properties and spectral analyses. Results Five
compounds were isolated and identified from the water extract of A. annua, including alkaloid; (S)-2,6,11-trimethyl-7,8-
dihydro-6H-cyclohepta[b]pyridine-9-carboxylic acid (1), arteannoide E (2), grasshopper ketone (3), (6S,9S)-roseoside (4)
andartemanin B (5). Conclusion Compound 1 is a new alkaloid named arteannine. Compound 3 is identified from Artemisia genus
for the first time.
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MEE, 8N (S)-2,6,11-trimethyl-7,8-dihydro-
6H-cyclohepta[b]pyridine-9-carboxylic acid (1).
arteannoide E (2). ¥Ei# R (grasshopper ketone, 3)-
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Fig. 1 Structure of compound 1
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Brucker AVANCE 600 U 3L4%1% (Bruker,
Hi1:), Finni-gan LCQ Advantage MAX Jii i 1%
(Thermo Electron, 3£[E), Waters Snapt G2 mass
spectrometer 5 7 #¥ i i A (Waters, £ H ),
Shimadzu 73 #7 5 2 AR €3 (Shimadzu LC-6AD
series pump equipped with a UV detector). Shimadzu
i) 4 A v R € (Shimadzu, H A, JASCO
P-1020 Jig /&l 52 %~ JASCO FT/IR-480 PLUS £I.4h
WAL (KBr K/ ). JASCOV-550 4 #h-J Wil
1% (JASCO 2vw], HAD. s#muliil G ik A
Phenomenex Gemini (Cig, 250 mmX4.6 mm, 5 ym),
i 2 = RO B AE DY Cag A (250 mm X 20 mm, 5
um, Nacalai tesque Inc., HA). {#/ZiEK GFass Al
FEEIBEEIR (5 BT ), HP-20 RILMAR
(Mitsubishi-Chemical, HA%), J< 4 ODS 3£} Merck
A ¥, Sephadex LH-20 ¥} Amersham Biosciences

/], Toyo-pearl HW-40 3kl (Toyo Soda MFG).

HEZM 110 kg, 2014 SELEVLIGE 24T
WESE, St VLI RGN AR A PR A 7] R A i
Y NEAE T A annua L. ()T A 3y, BE R
A (2014AA206) ILPRAFT- B K 24077 B R AR J
2 T .
2 REESENE

WACE T 32 100 kg, 4 3 15EK, N
PAIRFEE 2 IR, BR 2 h, EHFRBGK, WIER
i )5, N 95% ZBEH 4 L EARFL /3 50h 80%,
FE IR, WU FIERE R 415 2SR E 5.2 kg
IR E AE RS EUR, SR FLI PR A HP-20 #
i, R K M 50%. 95% 2 BEHf v i, 5951
KWL ERAL (AA-1) 3.2 kg 50% Z, i 3 it 5547
(AA-2) 1.4kg. 95% LB EBAL (AA-3) 240 g.
B 50% 2 BE/K P 35 AA-2 (325 g) HEATRERGHE
i (8.5 cmXx110.0 cm) 738, & FHki-HEE
(100: 0. 98:2, 95:5, 90:10. 85:15. 80 :
20. 70 : 30, 60 : 40. 50 : 50. 0 : 100) HfFEFHEM,
L83 11 ANARS Fr. 2A~2K ., Fr. 2B £ IRk i
Y, AT hE-HIEE (10010, 98: 2. 95:5) K
FEVERG, 155 Fr. 2B1~2B4, Fr. 2B3 £ ODS ¥4
B (1.5ecmX22.0cm) 435, 10%. 20%. 30%.
50%- 70%- 1009 H Bt 75 A FEE B M AS 2] Fr. 2B3A~
2B3F, Fr. 2B3D 4 Ml & BAH IS [30% 4 (7
0.1%FE2), il K 208 nm) “lifk5 31k &4 2
(11.8 mg, tr=10.0 min).5(20.9 mg, tg=15.0 min),
Fr. 2D 4 ODS #: {43 (5.0 cm>X80.0 cm) 43 &, H
fE-7K (1:9. 104, 1:1. 1:0) BhEESBifEE
Fr. 2D1~2D5, Fr. 2D2 F 2D3 43l £ - il 4 UAH €2
Eaifk, 5EI1LAY 1[26.7 mg, 15%F EE (5 0.1%
2, t=12.0 min, 208 nm]#1 3 [23.3 mg, 20%
I (& 0.1%H R, tk=11.0 min, 225 nm]. Fr. 2G
2 ODS F:fai (5.0 cmx80.0 cm) 705, WA
(15%. 20%. 30%. 35%. 45%) HfFEPEMirEE] Fr.
2G1~2G5, Fr. 2G3 %4 Sephadex LH-20 (2.5cm < 133.0
cm) FEEE, 0P EESEREENL, 193] Fr. 2G3A~
2G3E, Fr. 2G3B 4 Y:1fill & AR ta il i £ 153 2L &)
4[220mg, 20%HEE (7 0.1%H ), tr=13.0 min,
225 nm].
3 HmExE

&Y 1.t EECRE A . HR-ESI-MS 45 H
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713N CuHuNO,, HHHEAWAE N 7. UV
(MeOH) AT W, Amax (l0g €): 204 (3.47), 248 (3.34),
294 (3.28) nm £ L AIRUTHS, IR vioy, (cm): 3403,
1699 SFRIERFIETR LI

!H-NMR (400 MHz, DMSO-dg) &3 &~ 1 40
A E S EEES [on 754 (1H, d, J = 7.9 Hz),
7.09 (1H, d, J = 7.9 H2)]. 3MHEEAES [on 2.43
(3H, 5), 2.25 (3H, ), 1.20 (3H, d, J = 6.9 Hz)], LA fZ %
T30 3 K R 3R A fE S . BC-NMR (100 MHz,
DMSO-de) 454 DEPT-135 EiLEIR 14 MNiE
5, 06 NEME S (0c 172.6, 153.7, 152.4, 136.3,
134.6, 129.0). 3 MXHEERR(ES (dc 1355, 1217,
31.7). 2 NEHERES (6c 30.9, 27.7). 3 MHIZE
W55 (0c 23.8, 21.3, 17.7). @it HSQC i H 4%
AHIE B AN 24T 9 8 WL 1.

H-1H COSY i (| 2) 1, AT WL H-3/H-4 %,
HMBC i (K 2) W, H-3 5 C-2/C-5 5%, H-4 5
C-2/C-12 HiK, #5575y ¥k C-2 (6c 153.7,C-2) &5
C-12 (6c 152.4, C-12) RHEALFAFe, HEM S5 M+ &
A 1 ANMEEEIR B, H-H COSY e, w I
Ha-14/H-6/H2-7/H2-8 #H7%; HMBC i, Hs-14 5
C-5/C-6/C-7 %, H-7 5 C-9 X, WHRAGS
Ho-8 5PN XU Rk {5 5 C-9/C-11 #15%, Bb4h, H-4

5 C-6 tn] WAH R AH G FIEE(E S [012.25 (3H, s,
Hs-15)] 5-Goo3 WX (S 5 C-9/C-11 JZLnE 3R
WiES C-12 MK, ZaWEWAMAMEHEN, it
RS 1 AN-EIeHBHS . HMBC i, FIRAFS
[0n 2.43 (3H, s, H-13)] ShkmE3f | C-2/C-3 A%,
SE C-2 AR 1AW, [N, HIESES He-15
HRIERES C-10 AR IEFfEMHK, #iE C-9
MER L AMRE. AU EER, BELEY 1M
PS5 .

HRYE SCHERR BT, (A TER AR+, C-6
K1 S HIBUNAE, R BN NE, a1 fE&E
ERIF, e A iE[a]5+26.0 (¢ 1.0, CHCIs), HisE
HAg xRy S MM . 4 SciFinder M2, &
RIMKAIE, RIS LANHEDE, @8N
e ARV

& 2: TEEYUIRE A . HR-ESI-MS 25 H m/z
221.118 6 [M+H]" GiHHAE N 221.117 8), HiEs
T CasH1603, THEAMIFIEZ N 6. 'H-NMR (600
MHz, CDCls) 6: 6.50 (1H, s, H-12a), 5.70 (1H, s,
H-12b), 5.64 (1H, s, H-4), 3.51 (1H, dd, J = 12.7, 4.5
Hz, H-6), 2.60 (1H, dd, J = 18.7, 6.5 Hz, H-2a), 2.41
(1H, m, H-1), 2.09 (1H, dd, J = 18.7, 1.5 Hz, H-2b),
2.01 (1H, m, H-7a), 1.91 (1H, ddd, J = 13.3, 13.3, 3.1

=1 LAY 1 BRREEEERE (400/100 MHz, DMSO-ds)
Table 1 NMR data of compound 1 (400/100 MHz, DMSO-ds)

BRAL oc OH BRAL oc OH

2 153.7 9 134.6

3 121.7 7.09 (d, J = 7.9 Hz) 10 172.6

4 1355 7.54 (d,J=7.9 Hz) 11 129.0

5 136.3 12 152.4

6 31.7 2.85(m) 13 238 2.43(s)

7 30.9 1.93 (m), 1.42 (m) 14 213 1.20 (d, J = 6.9 Hz)
8 27.7 2.72 (M), 2.50 (m) 15 17.7 2.25(s)

2 EY 1 WEZE HIH COSY (==) # HMBC
(—) fax

Fig. 2 Key 'H'H COSY (==) and HMBC (—>)
correlations of compound 1

Hz, H-8a), 1.63 (1H, qd, J = 12.8, 3.3 Hz, H-7h), 1.40
(1H, ddd, J = 13.0, 13.0, 3.3 Hz, H-8b), 1.31 (1H, m,
H-9), 1.05 (3H, d, J = 6.4 Hz, H-13); 3C-NMR (150
MHz, CDCls) o: 208.8 (C-3), 185.8 (C-5), 169.4
(C-11), 140.6 (C-10), 126.9 (C-12), 126.1 (C-4), 49.1
(C-1), 425 (C-6), 41.3 (C-9), 41.2 (C-2), 3.9 (C-7),
34.0 (C-8), 21.0 (C-13). & il Wik 5 ik
PIEHE— 20, #5492 24 arteannoide E.
&) 3: KREECIRE A, HR-ESI-MS 45 m/z
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225.149 4 [M+H]" GHEAE N 225.149 1), HiEs
T CasH200s, THEAMFIEZ N 4. 'H-NMR (600
MHz, CD;OD) &: 5.83 (1H, s, H-8), 4.21 (1H, m,
H-3), 2.21 (1H, m, H-2a), 2.19 (3H, s, H-10), 1.92
(1H, dd, J = 4.1, 2.1 Hz, H-4a), 1.39 (1H, m, H-2b),
1.38 (6H, m, H-12, 13), 1.15 (3H, s, H-13); 3C-NMR
(150 MHz, CD30D) ¢: 211.5 (C-9), 200.9 (C-7), 119.9
(C-6), 101.1 (C-8), 72.4 (C-5), 64.4 (C-3), 49.9 (C-2),
49.7 (C-4), 37.0 (C-1), 32.3 (C-12), 30.8 (C-13), 29.3
(C-11), 26.5 (C-10), ALif. A% 5 CikikiE—
O, MU EAEY) 3 b .

B 4: BREYORE, HR-ESI-MS 45 H m/z
387.201 8 [M+H]" Cit5{H A 387.201 9), HiE s
TN CioHz00s, THEAMIFIE A 5. *H-NMR (600
MHz, DMSO-ds) d: 5.95 (1H, d, J = 15.6 Hz, H-7),
5.76 (1H, s, H-4), 5.64 (1H, dd, J = 15.6, 6.4 Hz, H-8),
4.42 (1H, m, H-9), 4.09 (1H, d, J = 7.7 Hz, H-1"), 3.64
(1H, brd, J = 10.4 Hz, H-6a), 3.41 (1H, dd, J = 11.7,
6.0 Hz, H-6'b), 2.90~3.08 (4H, m, H-2'~5"), 2.55
(1H, d, J = 16.6 Hz, H-2a), 2.05 (1H, d, J = 16.6 Hz,
H-2b), 1.82 (3H, s, H-13), 1.18 (3H, d, J = 6.4 Hz,
H-10), 0.92 (3H, s, H-11), 0.91 (3H, s, H-12);
B3C-NMR (100 MHz, DMSO-dg) 6: 197.4 (C-3), 163.8
(C-5), 131.6 (C-8), 131.5 (C-7), 125.6 (C-4), 100.0
(C-1'), 78.0 (C-6), 77.2 (C-3'), 77.0 (C-5"), 73.3 (C-2"),
72.0 (C-9), 70.0 (C-4'), 61.1 (C-6'), 49.4 (C-2), 41.0
(C-1), 24.1 (C-12), 23.1 (C-11), 22.1 (C-10), 18.6
(C-13). Zul. Bl 5 S Clk e — 80, e
W& 4 (6S,99)-KAERET .

B 5: kR, HR-ESI-MS 45 H m/z
267.159 1 [M+H]" GiI5EA 267.159 6), e
TN CrsHoOu, HEARMAE N 5. UV Ao (nm):
205 (3.37) nm 5 KRR, IR (KBr) JtGili A
1704 ecm L HIEIFFEIEAA/E . *H-NMR (600 MHz,
CD30D) 6: 6.17 (1H, d, J = 1.1 Hz, H-13a), 5.63 (1H,
brs, H-13b), 3.84 (1H, dd, J = 9.4, 6.6 Hz H-5), 2.82
(1H, ddd, J = 12.4, 6.6, 3.1 Hz, H-3), 2.39 (1H, td, J =

11.6, 3.1 Hz, H-7), 2.20 (3H, s, H-15), 2.04 (2H, ddd,
J=124,70, 3.1 Hz, H-2), 1.77 (1H, ddd, J = 13.3,
6.6, 3.5 Hz, H-9), 1.66 (1H, m, H-8a), 1.48 (1H, m,
H-6), 1.55 (1H, dd, J = 12.7, 3.3 Hz, H-8b), 1.25 (1H,
m, H-10), 0.96 (1H, m, H-1), 0.90 (3H, d, J = 6.5 Hz,
H-14); 23C-NMR (150 MHz, CD:OD) &: 213.0 (C-4),
170.9 (C-12), 145.7 (C-11), 124.6 (C-13), 80.6 (C-5),
50.6 (C-3), 57.6 (C-6), 49.6 (C-1), 453 (C-7), 39.1
(C-10), 36,5 (C-9), 34.3 (C-8), 30.7 (C-2), 29.6 (C-15),
20.0 (C-14). ZHE. BribHdE S CukoE —80Y,
KEWER) 5 4 artemanin B
MBFR FHEHHEFRARGEEAZTR
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