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Chemical constituents from the aerial parts of Artemisia lactiflora
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(Leshan Vocational & Technical College, Leshan 614000, China)

ZHANG Hong, REN Hua-zhong "

ABSTRACT: AIM To study the chemical constituents from the aerial parts of Artemisia lactiflora Wall. ex DC..
METHODS The 95% ethanol exiract from the aerial parts of A. lactiflora was isolated and purified by silica,
Sephadex LH-20, and ODS, then the structures of obtained compounds were identified by physicochemical proper-
ties and spectral data. RESULTS
conicaoside (2), 8, 9-dehydropellitorine (3) , pellitorine (4) , sintenin (5), (+) -isoeucommin A (6), (+) -

Fourteen compounds were isolated and identified as hinokinin (1),

epi-pinoresinol (7), ficusal (8), (+) -syringaresinol-4'-0-B-D-glucopyranoside (9), p-hydroxyacetophenone
(10), (+) -pinoresinol monomethyl ether B-D-glucoside (11), lariciresinol-4’-0-B-D-glucopyranoside (12),
lariciresinol-4-0-B-D-glucopyranoside ( 13), 3, 5-dimethoxy-benzyl alcohol-4-O-B-D-glucopyranoside ( 14 ).
CONCLUSION Compounds 1-6 are isolated from genus Artemisia for the first time, and compounds 7-14 are
first isolated from this plant.

KEY WORDS: Artemisia lactiflora Wall. ex DC.; aerial parts; chemical constituents; isolation and identification
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INOVA-500 MHz-FT # 3L 941 (3£ [E Varian
ANFE), TMS HNFRY; Agilent 6320 IR (3
Agilent A7) 5 WZ OISO TR (55
WAL T ) s T /\BE b A RS (ODS) HE
s B ( HAR YMC AF]) ; Sephadex LH-20 (i
+ Pharmacia 2y # ); MCI ( H 4% Mitsubishi
Chemical Industries Ltd.) ., &, =& H k. A
fit . LW, PIER R 5rHrat,

A TE 2016 4F 7 AW T Rk 44, i)l
BEMAMFREBZERBREE A
Artemisia lactiflora Wall. ex DC. Wi 34>, FrAx
AT AR R AR BE2S 2% R (No. 20160701)
2 RBRERSHE

BT A 3843 15 kg, Mr#ESS FH 95%
CEERIFARE 3 K, FK 2 h, /I3 IR,
TR IR AR T, NS KR R, MR A ik
SRR, IETEEARRL, [ 515 40 545 2 AH
FEWGHRAE 75, 210, 160 g,

LR CEEFEBGRY (210 ) #EATREMEAE (200~
300 H) ko, A @ W E-FE (10 01,
5:1,3:1, 1 1) BREEBEN, 53 6 DUy
(Fr.1~Fr.6), Fr.2 KR AR, H W OBE-
NER (10 = 1~3 1) BERL, /SiaYw1
(22 mg); Fr.3 2 8E B AE 3% (A 9 BE-P3 B,
S5:1~1:1) BEEEVEN, 55 WM (Fr.3-1~
Fr.3-5); Fr.3-1 % Sephadex LH-20 &A% [ & 4%
Baifh (AP R-FEE, 1 1) B AEY 3
(32mg) ., 4 (15 mg), Fr.3-2 4 MCI ( H EE-/K,
20% ~80% ) M Sephadex LH-20 BEIRFE (A3 ( 44
-l i, 10 1) sreaife, B&w s
(50 mg) . Fr.3-3 2 ODS ( H1EE-7K, 20% ~ 80% )
K Sephadex LH-20 #E i HE 335 ( & H le-H B,
1: D) sregalith, /a7 (22mg) . 8 (8 mg),
Fr.3-4 22 ODS ( HHPE-7K, 50% ~80% ) M Sephadex
LH-20 BEMCAE 3l (@ be-HEE, 1:1) 78
alifk, 154kE¥ 10 (150 mg) . Fr.3-5% 0DS (H
FE-7K, 40% ~80% ) A1 a3k A il £ v 2 (il (=
AW BB, 1: 1) srEdifh, BEY 11
(6 mg); Fr.5 ZhE A A (LR 2 BR-N W,
3:1~1:1) BEEUEML, JFZ Sephadex LH-20 BEIE
(AR, 1:1) sE—Earmaifk, 5
a6 (17 mg)

IETEEHAL (160 g) £ REMEHE (200 ~ 300

98

H), AW 5E-HE (20: 1~0: 1) BB, 15
F| 5 Ny Fr. D1 ~ Fr. D5, Fr. D3 ZREREH: (03
(ZBRZTE-TPEE, 20: 1~2: 1) BEEEUEmE, 15356
AR Fr. D3-1~ Fr. D3-6, Fr. D3-2 25 ODS ( H!
fii-7K , 20% ~80% ) F1 Sephadex LH-20 %4355,
BEAE 2 (15 mg), 9 (14 mg); Fr.D3-3 4
Sephadex LH-20 #Efe5r2y, 153 3 AUifn Fr. D3-3-
1~ Fr.D3-3-3, Fr. D3-3-2 &l M2 €% (Al
- — @ Phe-H R, 3:3:1) 4ifk, BEY 12
(15mg) . 13 (10 mg) ; Fr. D3-4 £ MCI ( HIfE-/K
20% ~80% ) J% Sephadex LH-20 #¢f4ifh, 131b4
P14 (17 mg) ,
3 HHERE

EW 1. BEOKAK (HEE), ESI-MS m/z:
377.1 [M+Na]*,'"H-NMR (CDCl,, 500 MHz) §:
6.75 (1H, brd, J=8.0 Hz, H-5), 6.45 (1H, d,
J=8.0 Hz, H-3), 6.62 (1H, brs, H-6), 3.85
(1H, dd, J=9.0, 7.0 Hz, H-9a), 4.15 (1H, t,
J=7.0 Hz, H9b), 5.92 (2H, s, H-10), 6.72
(1H, d, J=7.5 Hz, H-2"), 6.47 (1H, d, J=7.5
Hz, H-3'), 6.59 (1H, brs, H-6'), 5.94 (2H, s,
H-10") ;*C-NMR (CDCl,, 125 MHz) &: 131.3 (C-
1), 122.3 (C-2), 108.3 (C-3), 147.8 (C-4),
146.5 (C-5), 109.4 (C-6), 38.5 (C-7), 41.3
(C-8), 71.3 (C-9), 101.1 (C-10), 139.7 (C-
'), 121.5 (C-2"), 108.0 (C-3"), 146.0 (C-4"),
147.5 (C-5"), 108.7 (C-6'), 34.7 (C-7"), 46.5
(C-8'), 178.3 (C-9'), 101.1 (C-10") . L F%cde
53CER [8] FEA—F, H%E N hinokinin,

a2, AEILERHAR (W), ESI-MS
m/z; 575.2 [M+Na]*,'"H-NMR ( pyridine-d;, 500
MHz) 6: 7.27 (1H, d, J=7.5 Hz, H-5'), 7.14
(2H, s, H-2, 6), 7.06 (1H, d, J=1.5 Hz, H-
2'), 6.93 (1H, dd, J=7.5, 1.5 Hz, H-6"), 5.78
(1H, d, J=7.5 Hz, Gle-1), 5.49 (1H, d, J=5.0
Hz, H-7), 3.82 (6H, s, 3, 5-OCH,), 3.81 (3H,
s, 3'-0CH,) ;" C-NMR ( pyridine-d,, 125 MHz) 8§
141.8 (C-1), 104.8 (C-2, C-6), 154.1 (C-3,
5), 135.5 (C-4), 83.6 (C-7), 53.8 (C-8),
60.4 (C-9), 132.6 (C-1'), 113.5 (C-2"), 149.2
(C-3"), 146.7 (C-4"), 116.8 (C-5'), 122.0 (C-
6'), 33.6 (C-7'), 43.7 (C-8'), 73.7 (C-9"),
105.6 (Gle-1), 76.3 (Gle-2), 78.9 (Gle-3),
71.9 (Gle-4), 78.6 (Gle-5), 62.7 (Gle-6), 56.8
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(3, 5-OCH,), 56.2 (3’-OCH;) ., VI %¥¥a5 sCiik
[9] FEAR—ZL, WEREN conicaoside,

Ew 3. AEME (HEE), ESI-MS m/z:
222.2 [M+H]*,"H-NMR ( CDCl,, 500 MHz) &;
7.19 (1H, dd, J=10.0, 15.0 Hz, H-3), 6.15
(1H, dd, J=10.0, 15.0 Hz, H-4), 6.07 (1H, dt,
J=15.0, 6.0 Hz, H-5), 5.75 (1H, d, J=15.0
Hz, H-2), 5.46 (1H, dqt, J=11.0, 7.0, 1.0 Hz,
H-9), 5.36 (1H, diq, J=11.0, 7.0, 1.0 Hz, H-
8),3.16 (2H, dd, J=6.0, 7.0 Hz, H-2"), 2.19
(4H, m, H-6, 7), 1.80 (1H, seqt, J=7.0 Hz, H-
3'), 1.60 (3H, br d, J=7.0 Hz, H-10), 0.92
(6H, d, J=7.0 Hz, H-4", 5');”C-NMR ( CDCl,,
125 MHz) 6: 166.4 (C-1), 121.7 (C-2), 141.3
(C-3), 128.2 (C-4), 143.2 (C-5), 32.9 (C-6),
28.5 (C-7), 131.2 (C-8), 126.9 (C-9), 14.0
(C-10), 46.9 (C-2'), 28.6 (C-3"), 20.1 (C-4',
5. VL FEIES SCHk [10] BA—5, xRN
8, 9-dehydropellitorine

k&Y 4. Atk (Z&HEE) ., ESI-MS m/z.
224.2 [M+H]*,'"H-NMR (CDCl,, 500 MHz) &
7.19 (1H, m, H-3), 6.03~6.15 (2H, m, H-4,
5),5.76 (1H, d, J=15.0 Hz, H-2), 5.70 (1H,
brs, -NH), 3.16 (2H, t, J=5.0 Hz, H-1"),
2.14 (2H, m, H-6), 1.80 (1H, m, H-2"), 1.36
(6H, m, H-7,8,9), 0.92 (6H, d, J=7.0 Hz, H-
3',4'), 0.88 (3H, t, J=10.0 Hz, H-10);"C-
NMR (CDCl,, 125 MHz) 6: 166.8 (C-1), 122.1
(C-2), 143.4 (C-3), 128.6 (C-4), 141.6 (C-
5),32.2 (C-6), 31.6 (C-7), 28.8 (C-8), 22.8
(C-9), 14.3 (C-10), 47.2 (C-I'), 28.9 (C-2"),
20.4 (C-3', 4"), U EBIESCHk [11] #A—
B, B E BRI

tEw s, AR s (=E k), ESI-
MS m/z; 351.2 [M + H]*,"H-NMR (CDCl,, 500
MHz) &: 5.23 (1H, dd, J=4.5, 1.0 Hz, H-1),
5.18 (1H, dd, J=4.5, 1.5 Hz, H-3), 5.16 (1H,
dd, J=10.5, 4.5 Hz, H-9), 4.76 (1H, d, J=
10.0 Hz, H-6), 4.72 (1H, d, J=10.0 Hz, H-5),
2.71 (1H, m, H-11), 2.55 (1H, m, H-2a),
2.30 (1H, m, H-2B), 2.10 (3H, s, -OCOCH, ),
2.03 (3H, s, -OCOCH,), 1.86 (2H, m, H-8);
"C-NMR ( CDCl,, 125 MHz) &: 127.9 (C-1),
31.2 (C-2), 78.5 (C-3), 137.3 (C-4), 125.6

(C-5), 79.3 (C-6), 45.8 (C-7), 31.4 (C-8),
80.6 (C-9), 136.4 (C-10), 40.4 (C-11), 178.6
(C-12), 10.9 (C-13), 11.6 (C-14), 12.3 (C-
15), 169.8 (C-1'), 20.9 (C-2"), 169.7 (C-1"),
20.8 (C-2"), VA E&E S5 3cmk [12] HA—F,
W4 7€ N sintenin

a6, HETEILHA (W), ESI-MS
m/z; 573.2 [ M + Na]*,'H-NMR ( CD,0D, 500
MHz) &: 7.15 (1H, d, J=8.0 Hz, H-5"), 7.03
(IH, d, J=1.5 Hz, H-2"), 6.92 (1H, dd, J=
1.5, 8.0 Hz, H-6"), 6.66 (2H, s, H-2", 6'),
4.76 (1H, d, J=4.0 Hz, H-6), 4.72 (1H, d, J=
4.0 Hz, H-2), 3.87, 3.85 (9H, s, -OCH,x3),
3.14 (2H, brs, H-1, 5);”C-NMR (CD,0D, 125
MHz) 8: 55.6 (C-1), 87.7 (C-2), 72.8 (C-4),
55.6 (C-5), 87.1(C-6), 72.8 (C-8), 133.3 (C-
1'), 104.8 (C-2", 6'), 149.5 (C-3", 5"), 137.7
(C-4"), 137.6 (C-1"), 111.8 (C-2"), 147.8 (C-
3"), 151.1 (C-4"), 118.2 (C-5"), 119.8 (C-6"),
103.0 (C-1"), 75.1 (C-2"), 78.0 (C-3"), 71.5
(C-4"), 78.3 (C-5"), 62.6 (C-6"), 57.0 (3, 5'-
OCH,), 56.9 (3"-OCH,). P\ E%4s5 ik [13]
%Z'K*ﬁ, O H (+) -isoeucommin A,

REW 7. AGEHER (FE), ESI-MS m/z.
359.2 [M+H]",'"H-NMR (CDCl,, 500 MHz) §&:
6.95 (1H, d, J=2.0 Hz, H-2'), 6.91 (1H, dd,
J=2.0 Hz, H-2), 6.89 (2H, d, J=8.0 Hz, H-5,
5'), 6.84 (1H, dd, J=8.0, 2.0 Hz, H-6), 6.78
(1H, ddd, J=28.0, 2.0, 1.0 Hz, H-6'), 4.86
(1H, d, J=5.5 Hz, H-7"), 4.43 (1H, d, J=7.0
Hz, H-7), 3.92 (3H, s, OCH,-10"), 3.90 (3H,
s, OCH,-10); "C-NMR (CDCIl,, 125 MHz) &:
133.1 (C-1), 108.1 (C-2), 146.7 (C-3), 145.4
(C-4), 114.3 (C-5), 119.2 (C-6), 87.8 (C-7),
54.5 (C-8), 70.9 (C-9), 55.9 ( OCH,-10),
130.3 (C-1"), 108.4 (C-2"), 146.5 (C-3"),
144.6 (C-4"), 114.3 (C-5"), 118.3 (C-6"),
82.1 (C-7"), 50.2 (C-8'), 69.7 (C-9'), 55.9
(OCH,-10") . LA B %ds 530k [14] JeA —%,
MUEEN (+) -RIMER,

EY 8. EOKMAK (HEE), ESI-MS m/z:
331.1 [M+H]",'"H-NMR (CD,0D, 500 MHz) §:
9.83 (1H, s, -CHO), 7.52 (1H, d, J=1.0 Hz,
H-6"), 7.42 (1H, d, J=1.0 Hz, H-2"), 7.05
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(1H, d, J=2.0 Hz, H-2), 6.84 (1H, dd, J=8.0,
2.0 Hz, H-6), 6.79 (1H, d, J=8.0 Hz, H-5),
5.69 (1H, d, J=7.0 Hz, H-7), 3.88 (2H, m, H-
9), 3.62 (1H, m, H-8), 3.82 (3H, s, OCH,-3),
3.92 (3H, s, OCH,-3');"” C-NMR ( CD,0D, 125
MHz) &: 133.6 (C-1), 110.8 (C-2), 149.3
(C-3),148.1 (C-4), 116.3 (C-5), 119.9 (C-6),
90.7 (C-7), 54.4 (C-8), 64.5 (C-9), 132.7
(C-1'), 113.9 ( C-2"), 146.3 ( C-3"), 155.6
(C-4"), 131.3 (C-5"), 122.3 (C-6'), 192.8
(C-7"), 56.6 (OCH,-3), 56.8 (OCH,-3"), Ll I
a5k [15] AR 2, B NREE .,

a9, AEIEEm AR (WEE), ESI-MS
m/z: 573.2 [ M + Na]",'H-NMR ( C,D,N, 500
MHz) 8: 6.99 (2H, s, H-2", 6"), 6.96 (2H, s,
H-2',6'), 5.82 (1H, dd, J=7.0, 4.0 Hz, Gle-
1), 4.99 (2H, t, J=5.0 Hz, H-2, 6), 3.81,
3.84 (each 6H, s, -OCH,x4) ;" C-NMR ( C,D;N,
125 MHz) 8; 55.0 (C-1), 86.7 (C-2), 72.5 (C-
4), 55.2 (C-5), 86.7 (C-6), 72.5 (C-8),
132.2 (C-1", 1"), 105.1 (C-2', 2", 6, 6"),
154.2 (C-3", 5'), 138.5 (C-4"), 149.6 (C-3",
5"y, 137.6 (C-4"), 105.3 (Gle-1), 76.2 ( Gle-
2), 78.5 (Gle-3), 71.8 (Gle-4), 79.0 (Gle-5),
62.8 (Gle-6), 57.1, 56.9 (3', 3", 5", 5"-OCH,) ,
PLEBoHs 530k [16] HEA —2, ftsE
(+) -TFHNGZ-4"-0-B-D-NL I A 2 BT

EY10. AETEHAR (PEE) . ESI-MS
m/z: 137.1 [M+H]"_,'"H-NMR (CDCI,, 500 MHz)
8. 7.92 (2H, d, J=8.5 Hz, H-2, 6), 6.94 (1H,
d, J=8.5 Hz, H-3, 5), 2.59 (3H, s, H-8);"C-
NMR (CDCl,, 125 MHz) &: 198.4 (C-7), 161.2
(C-4), 131.1(C-2,6), 129.7 (C-1), 115.5 (C-
3,5), 26.3 (C-8), VA LBl S 3cHk [17] A
—EL, WO X R SOR T

a1, AETERHmAR (WEE), ESI-MS
m/z: 557.2 [ M + Na]",'H-NMR ( CD,0D, 500
MHz) 8: 6.80~7.27 (6H, m, ¥ H), 3.71~
4.42 (4H, m, H-4, 8), 3.81, 3.83, 3.86 (9H,
s, -OCH,;x3), 2.96~3.27 (2H, m, H-1, 5);"C-
NMR (CD,0D, 125 MHz) &; 53.5 (C-1,5), 84.9
(C-2, 6), 70.9 (C-4, 8), 135.3 (C-1"), 110.6
(C-2'"), 149.0 (C-3"), 145.7 (C-4"), 115.2 (C-
5'), 118.2 (C-6"), 133.8 (C-1"), 110.0 (C-
100

2"y, 148.8 (C-3"), 148.2 (C-4"), 111.7 (C-
5"), 118.2 (C-6"), 100.2 (Gle-1), 73.2 ( Gle-
2), 76.9 (Gle-3), 69.6 (Gle-4), 76.8 (Gle-5),
60.7 (Gle-6), 55.4 (3',4’-OCH,), 55.6 (3"-
OCH,) ., DA L%¥ls 53k [18] A2, X%
TE AR 25 H S k- B-D- R AT BT

EW 12, AT MK (HEE), ESI-
MS m/z: 545.2 [M+Na]*,"H-NMR ( CD,0D, 500
MHz) 8: 7.09 (1H, d, J=8.5 Hz, H-5"), 6.91
(1H, d, J=1.5 Hz, H-2), 6.88 (1H, d, J=8.5
Hz, H-5), 6.78 (1H, d, J=1.5 Hz, H-2"), 6.75
(1H, dd, J=8.5, 1.5 Hz, H-6), 6.72 (1H, dd,
J=8.5,1.5Hz, H-6'), 4.85 (1H, d, J=8.0 Hz,
Gle-1), 4.75 (1H, d, J=6.5 Hz, H-7), 3.84
(6H, s, 3, 3’-OCH,);"” C-NMR ( CD,0D, 125
MHz) 8: 135.8 (C-1), 110.8 (C-2), 149.2 (C-
3), 147.3 (C-4), 116.2 (C-5), 120.0 (C-6),
84.2 (C-7), 54.2 (C-8), 60.6 (C-9), 137.3 (C-
1), 114.5 (C-2"), 151.0 (C-3"), 146.5 (C-4"),
118.5 (C-5"), 122.4 (C-6"), 33.9 (C-7"), 43.9
(C-8'), 73.6 (C-9"), 103.2 (Gle-1), 75.1 (Gle-
2), 78.0 (Gle-3), 71.5 (Gle-4), 78.3 (Gle-5),
62.7 (Gle-6), 56.9 (3’-OCH,), 56.6 (3-OCH,),
PhE#de 50wk [19] A —3, e Akt
WANEEE-4'-0-B-D- AP HE1T |

EW 13, REEILEEm AR (HEE), ESI-
MS m/z: 545.2 [M+Na]*,"H-NMR ( CD,0D, 500
MHz) &; 7.10 (1H, d, J=8.5 Hz, H-5), 6.88
(1H, d, J=1.5 Hz, H-2), 6.78 (1H, brs, H-6),
6.89 (1H, d, J=1.5 Hz, H-2"), 6.77 (1H, brs,
H-5'), 6.76 (1H, brs, H-6"), 4.88 (1H, d, J=
7.5 Hz, Gle-1), 3.86 (3H, s, 3-OCH,), 3.83
(3H, s, 3'-0CH,) ;" C-NMR (CD,0D, 125 MHz)
8. 137.4 (C-1), 114.5 (C-2), 152.0 (C-3),
146.3 (C-4), 118.4 (C-5), 122.4 (C-6), 33.7
(C-7), 43.8 (C-8), 73.6 (C-9), 135.6 (C-1"),
110.6 (C-2"), 149.2 (C-3"), 147.0 ( C-4"),
116.1 (C-5"), 119.9 (C-6"), 84.2 (C-7"), 54.2
(C-8'), 60.6 (C-9"), 103.0 (Gle-1), 75.1 (Gle-
2), 78.0 (Gle-3), 71.5 (Gle-4), 78.0 (Gle-5),
62.7 (Gle-6), 56.6 (3-OCH,), 56.9 (3'-OCH,),
P EEdE S Scmk [20] A —3, B E ket
FANGEE-4-0-B-D-F H BT

& 14, s (B, ESI-MS m/z:
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369.1 [ M+Na]",'H-NMR ( DMSO-d,, 500 MHz) &
6.63 (2H, s, H-2, 6), 5.15 (1H, t, J=6.0 Hz,
-OH), 4.98 (1H, brs, -OH), 4.96 (1H, d, J=
4.0 Hz, -OH), 4.92 (1H, brs, -OH), 4.86 (1H,
d, J=7.0 Hz, H-1"), 4.42 (2H, brd, J=5.0 Hgz,
H-7), 4.26 (1H, t, J=5.0 Hz, -OH), 3.74 (6H,
s, -OCH,x2), 3.58 (1H, m, H-5"), 3.41 (1H,
q, J=6.0 Hz, H-1'), 3.20 (2H, m, H-2', 6'a),
3.15 (1H, t, J=7.0 Hz, H-4"), 3.02 (1H, dq,
J=2.0, 5.0 Hz, H-6'b);"” C-NMR ( DMSO, 125
MHz) &: 133.8 (C-1), 153.2 (C-2, 6), 105.3
(C-3,5), 138.9 (C-4), 63.6 (C-7), 103.5 (C-
1), 74.9 (C-2"), 77.8 (C-3"), 70.7 (C-4"),
77.3 (C-5"), 61.6 (C-6'), 57.0 (-OCH,x2), LA
AR SSCER [21] BEA -, SRR 3, 5-
F A R H -4-0-B-D- B 0 1
4 itig

AHHFFENT 1 i bbb R AT T O R G R
5%, OB E] 14 Rk sy, 4E 8 FIRIER oK
JEZH . 2 FPmERe, | FhAsems . 3 FoREy, KHE
REEABIFRNT . PUEER, TR EA R
e E, K2R BA B bUE . Bt
RIEVE, R BA RO PRGN, DL E2
YEHYS (PAEARRD) 08 e s A WA
BELOHR, WL, AEE . RITSEDIRCEA -, A
oI S = M S Ve SEZT V€705 Te 2 i I TR 25 v b
— I R R AE T R

SE k.
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