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A new lignan from Artemisiae Annuae Herba

LIU Ping-ping', YU Hui-ming’, TIAN You-qing'
1. Jiangsu Vocational College of Medicine, Yancheng 224005, China
2. Yancheng NO. 1 People’s Hospital, Yancheng 224006, China

Abstract: Objective To study the constituents from the dried aboveground part of Artemisia annua. Methods The chemical
constituents were isolated by various chromatographic techniques and their structures were elucidated by spectroscopic analyses and
comparison of NMR data with those reported in literatures. Results Six compounds were obtained and characterized as artelignan (1),

scopoletin (2), scoparone (3), chrysosplenol B (4), jaceidin (5) and mikanin (6). Conclusion Compound 1 is identified as a new

compound named artelignan.
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N Phenomenex Gemini (C;g, 250 mmX4.6 mm, 5
um); il E RO AR B A Crg A (250 mm X 20
mm, 5 um, Nacalai tesque Inc., HAV); #HERER GF,sy
AR (F BT ) HP-20 KA IE
(Mitsubishi-Chemical, HZ); <4H ODS 4} (Merck
AH]); SephadexLH-20 3} (Amersham Biosciences
3]s Toyo-pearl HW-40 1k} (Toyo Soda MFG).

HEZMT 2018 £ 4 AW H ZHe=Z N2t
Yy, 5 20180401, H1RgHT R R 2 K7 25 e =
PR S N RHEY EAEE Artemisia annua L.
Tt 35y . AR PR (QH20180401) HLLRAT
TULIREE 2 HRN 2 B th 2540 2 R
2 RESSE

FACE TR B30 15 kg, T 8 5B K n#ka]
WEEHL, $EEL 2 K, BIR 2h, BIFRREGH, W45
REIRIRE 1.45kg, ALEE/KBS S EUE, WRIRA
SARTAHER . BERR CBR AR T B R E AL, &
B AN ol e R 4 15 A R AL AA-T (375.2 @)
BERR e E AT AA-2 (332.4 g). IE T EEHRAL AA-3
(328.0 g)« KHEBAL AA-4 (315.0 g)o HURELENZ Z.HEH
7 AA-2 BHATHRERGAE (S50 85, 3R Cbi-BE R L
(100 : 0. 98:2.95:5.90: 10, 85: 15, 80 : 20,
70 130, 60 :40. 50 :50. 0:100) HBHFEEVEMEZ
10 M4 Fr. 2A~2J. Fr. 2D 43 ODS F%EA:
B, FEE-K (35175, 50 150, 70 304 90 :
10, 100 : 0) BHEHEASE] Fr. 2D1~2D6, Fr. 2D3
(985 mg) £ HPLC il % tail 73 5 (34% L f-7K),
BREMEY) 6 (463 mg, =22.5min); Fr.2E &id
ODS HYE AT a3 73 B, HIEE-7K (40 : 60+ 50 : 50
75 125,100 : OO FBEPEM1F 2] Fr. 2E1~2ES8, Fr. 2E6
(1.2 g) 4 HPLC il & i B (35%LE-7K),
BEMAEY 1 (35.0mg, pr=16.5min). 3 (45.5 mg,
x=23.2min); Fr.2F HEIERMAEEES S, =&
B - FIE (98 12, 955, 90 : 10, 80 :20. 70 :
30, 60 :40. 50 :50. 0:100) BEEFEEM, 53
Fr. 2F1~2F9, Fr. 2F4 £:id Sephadex LH-20 (& {}j-
HEE 12 DA% 438 Fr. 2F4a~2F4e, Fr. 2F4b
28 HPLC F-iill & (ils 0 55 (30% 4 1E-7K0, B3s
Y12 (63.2mg, k=153 min). 4 (26.3 mg, =189
min); Fr. 2F4c 48 HPLC il & i 05 (30%M5-
KD, BREMEY S (449 mg, r=14.3 min).
3 ZHEE

&Y 1 A AR AR E K . HR-ESI-MS 45 H

W T8 FUE m/z 283.097 0 [M+H] GHEE AN
283.097 00, WESFHN C1H 1404 THEAMFI
4 11. '"H-NMR (600 MHz, CD-0OD) &7 1 4
1,2,4-=WAEREAES [046.98 (1H, d, J= 1.8 Hz,
H-2'), 6.90 (1H, d, J= 7.8 Hz, H-5"), 6.87 (1H, dd, J =
1.8, 7.8 Hz, H-6")]; 1 41 1,23-=BURER AT [0
7.52 (1H, d, J = 8.4 Hz, H-8), 7.21 (1H, dd, J = 7.2,
8.4 Hz, H-7), 7.10 (1H, dd, J= 1.2, 7.2 Hz, H-6)], It
HEAI LSS 2 ML 5 & L7559 [0 7.22 (1H, s,
H-4), 7.15 (1H, s, H-1)], LA A 6y 3.87 (3H, s,
3'-OCH;) MHHERT 55 . "C-NMR (150 MHz,
CD;0D) #54 DEPT 135 Bl , LR /R 17 MifE 5,
Hrh s 8 M EFEE ST (6c 129.1,131.5, 134.7,
139.8, 146.8, 147.4, 147.7, 148.7), 8 N I5 & AURIE 5
(6c 109.2, 111.0, 114.7, 116.1, 123.6, 123.9, 125.3,
126.3) DAL 1 MHEEEERIE S (Oc 56.6).

'H-"H COSY (& 1, a] W, H-6 (9 7.10)/H-7
(0u 7.21)/H-8 (65 7.52) K, 454 HMBC i1, H-6
5 C-8/C-4a.H-7 5 C-5/C-8a. H-8 5 C-1/C-6/C-4a.
H-1 5 C-3/C-4a/C-8. H-4 5§ C-2/C-5/C-8a %,
HARYE 1D EHGEPE RN A FEMEER, HE
GEMTRAEAER 1 ADNERE B (C-1-C-2-C-3-
C-4-C-4a-C-5-C-6-C-7-C-8-C-8a); [H]I}#E HMBC il
A W, H-2'5 C-4'/C-6'. H-5'5 C-1Y/C-3'. H-6'5
C-2'/C-4 MK, 44 1D T HEANMAEER,
X EE R 1,2,4- ZHURRPR IR S5 0 v BLidE AT A&
(C-1"-C-2"-C-3'-C-4'-C-5"-C-6"), #r—ilid H-2'5
H-6'[FZ53 C-5 WILAEAHR, PLRZEH T H-6 5
C-UHIMIZR, 4 1,2,4-=HURIIR G5 M BURIZE3E
Brdnl C-5-C-1&E#AE—#2. 3-OCH; 5 C-3"A#H
K, REHEILERE C-30; SHEMAEMNST
X PARS BRI 2 A0 RS A, HEBT C-2. C-3.
C-4'fr A 2 HEHAR

1 #%&% 1 WEE 'H-'H COSY (==) and HMBC
(—=) X
Fig. 1 Key 'H-'H COSY (==) and HMBC ( —~)

correlations of compound 1
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Zi4r HSQC 1 HMBC %5 8., XML& 1 1)
EHRE G AT THEBKEE (R D. &1
SciFinder Scholar M #5528, AR K IAHCHRIE, K
WaEY 1 3 1 MFRIARERNEY), KHasN
5-(4-FFE3- AR 3- R AL, A NTEE
ENIEFEN
x£1 &% 18 'H- 1 BC-NMR #4E (600/150 MHz,
CD;0D)

Table 1 'H- and “C-NMR spectral data of compound 1
(600/150 MHz, CD;0D)

/A dc Sy
1 1110 7.15(s)
2 1477 —
3 1474  —
4 1092 7.22,s
4a 1291 —
5 1398  —
6 1253 7.10 (dd, J=7.2, 1.2 Hz)
7 1239 7.21(dd,J=8.4,7.2 Hz)
8 1263 7.52(d,J=28.4 Hz)
8a 1315 —
1’ 1347  —
2 1147 698 (d,J=1.8 Hz)
3 1487  —
4 1468  —
5 1161 6.90 (d,J="7.8 Hz)
6 1236 6.87 (dd,J=7.8, 1.8 Hz)
4"-OCH, 566  3.87(s)

&) 2. TLEEHIRG W (FEE), HR-ESI-MS
#5H m/z 193.050 0 [M+H]™ GHEAE N 193.050 1),
H5E 73 T 2N CoHsO4 AHLAIE Y 7. "H-NMR (400
MHz, CD;0D) ¢: 7.87 (1H, d, J = 9.4 Hz, H-4), 6.22
(1H, d, J = 9.4 Hz, H-3), 7.11 (1H, s, H-5), 6.77 (1H,
s, H-8), 3.88 (3H, s, 6-OCH;); "“C-NMR (100 MHz,
CD;0D) 6: 164.2 (C-2), 112.5 (C-3), 146.1 (C-4),
112.3 (C-4a), 109.0 (C-5), 147.0 (C-6), 151.6 (C-7),
102.0 (C-8), 152.9 (C-8a), 56.9 (6-OCH;). LA _E%i#s
5cmkioE — 8, M e A 2 MR TR NG

k&Y 3. AR A, HR-ESI-MS 4 miz
207.065 9 [M+H]" GHEAE N 207.065 7), e
T#X M C1H 004 'H-NMR (600 MHz, CD;0D) 6:
7.61 (1H, d, J = 9.5 Hz, H-4), 6.84 (1H, s, H-5), 6.82
(1H, s, H-8), 6.24 (1H, d, J = 9.5 Hz, H-3), 3.91 (3H,

s, 6-OCH3), 3.89 (3H, s, 7-OCHj); “C-NMR (150
MHz, CD;OD) §: 161.3 (C-2), 113.4 (C-3), 143.3
(C-4), 111.5 (C-4a), 108.0 (C-5), 146.4 (C-6), 152.8
(C-7), 100.0 (C-8), 150.2 (C-8a), 56.3 (6-OCHj), 56.5
(7-OCH3). LA E%¥f 5 SChk i i %l — 57, i
YA 3 NEE R .

&Y 4. FEK AR, HRESIMS 4t m/z
375.108 2 [M+H]" (IF5A{E N 375.108 0), HE 5
T 3K C1oH; 305 'H-NMR (600 MHz, CDCl3) &: 7.72
(1H, d, J = 1.8 Hz, H-2"), 7.66 (1H, dd, J = 1.8, 8.4
Hz, H-6"), 7.04 (1H, d, J = 8.4 Hz, H-5"), 6.50 (1H, s,
H-8), 3.99 (3H, s, 3'-OCH3), 3.96 (3H, s, 7-OCHj3),
3.92 (3H, s, 3-OCH;), 3.86 (3H, s, 6-OCH;);
BC-NMR (150 MHz, CDCly) d: 156.1 (C-2), 138.8
(C-3), 178.9 (C-4), 152.8 (C-5), 132.5 (C-6), 158.9
(C-7), 90.6 (C-8), 152.6 (C-9), 106.7 (C-10), 122.6
(C-1"), 111.3 (C-2"), 146.3 (C-3), 148.5 (C-4), 114.8
(C-5"), 122.8 (C-6"), 60.4 (3-OCHj), 61.0 (6-OCHj3),
56.5 (7-OCHs), 56.3 (3’-OCH3). LA _E#dE 5 Uk
B8, WS E A 4 NIRRT B.

th&Y) 5. WK AR, HR-ESI-MS 4 m/z
361.093 6 [M+H]" (iH5AE N 361.092 3), HiE s>
TR A CisH 1605 'H-NMR (600 MHz, CD;0D) 6:
7.71 (1H, d, J = 1.8 Hz, H-2'), 7.64 (1H, dd, J = 1.8,
8.4 Hz, H-6'), 6.94 (1H, d, J = 8.4, H-5"), 6.53 (1H, s,
H-8), 3.96 (3H, s, 3'-OCH;), 3.89 (3H, s, 6-OCHj3),
3.81 (3H, s, 3-OCH3); “C-NMR (150 MHz, CD;0D)
5: 156.3 (C-2), 138.2 (C-3), 178.9 (C-4), 152.6 (C-5),
131.4 (C-6), 158.2 (C-7), 94.1 (C-8), 152.3 (C-9),
105.0 (C-10), 121.5 (C-1"), 111.4 (C-2'), 147.8 (C-3"),
149.7 (C-4"), 1152 (C-5'), 1224 (C-6"), 59.6
(3-OCHj), 60.0 (6-OCH3), 55.5 (3'-OCH3). L _E¥#E
5cmioE — 5", st A 5 R F 4
R

&Y 6: HkyK, HR-ESI-MS 25 miz
345.096 8 [M+H]" (iH5AE N 345.097 4), e
T3 N C1gHs07. 'H-NMR (600 MHz, CD;0D) §:
8.21 (2H, d, J = 8.7 Hz, H-2', 6'), 7.33 (2H, d, J=8.7
Hz, H-3', 5), 6.80 (1H, s, H-8), 4.01 (3H, s, 4'-OCHj3),
3.99 (3H, s, 6-OCHs), 3.89 (3H, s, 7-OCH;);
PC-NMR (150 MHz, CD;0D) §: 147.5 (C-2), 138.5
(C-3), 176.3 (C-4), 152.4 (C-5), 132.5 (C-6), 153.1
(C-7), 92.0 (C-8), 161.0 (C-9), 106.0 (C-10), 125.0
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(C-1"), 130.3 (C-2, 6), 114.3 (C-3', 5'), 159.3 (C-4"),
60.8 (6-OCHs), 56.5 (7-OCHs), 55.5 (4'-“OCHz). LA I-
BE 5 i aaE — 3, % EASY 6 N

mikanin.
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