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Chemical constituents from seeds of Datura metel (I)

YANG Bing-you, LIU Yan, WANG Xin, XIA Yong-gang, WANG Qiu-hong, KUANG Hai-xue
Key Laboratory of Chinese Materia Medica, Ministry of Education, Heilongjiang University of Chinese Medicine, Harbin 150040,
China

Abstract: Objective To study the chemical constituents in the seeds of Datura metel. Methods The constituents were isolated and
purified by silica gel, ODS, and Sephadex LH-20 column chromatographies as well as HPLC. Their chemical structures were
clucidated on the basis of spectral data. Results The compounds were isolated from the EtOAc fraction of D. metel extract and
identified as cannabisin D (1), cannabisin E (2), cis-cannabisin E (3), cannabisin F (4), cannabisin L (5), cannabisin G (6), grossamide
K (7), hyoscyamilactol (8), daturaolone (9), N-trams-feruloyl tryptamine (10), and fraxetin (11), respectively. Conclusion
Compounds 2 and 4 are firstly isolated from the plants in Solanaceae, compounds 1, 3, and 5—7 are firstly isolated from the plants in
genus Datura L. and compounds 8 —11 are isolated from this plant for the first time.
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44t Datura metel L. AiF} (Solanaceae)
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{%; Delta 600—2487 %4ii| £ HPLC (3E[E Water 24
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Waters Cjg (250 mmX4.6 mm, 5 um) 7MY (013545
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metel L. IR AEYIARAS (2010035) {17 T4
eI s 25 K2 v 24 2 0 A
2 REESE

TR R SAE T T (30 kg) FH 95% L FE[H]
WL 3 WK, AFIK 2.5 h, WREIBOAR, 1552
1.38 kgo $RHUM S /KIREIA], WK mEE. B
1% O KMANE T B A BE R S5 (100 g)
ZEATE AT (1, S0 -FH I RGN, 73
F 6 NS “EFE-HEE (10 0D YEhia 2
REAERERER, Jf45 A ODS. #4424 HPLC 4lift
BELLAY 1 (9 mg). 2 (11 mg). 3 (8 mg). 4
(I1mg). 5 (7mg). 6 (9mg). 7 (12mg); 5
Fge-HIEE (30 0 1) Peliiisr, AR (I I
4h4 Sephadex LH-20 fifalifbG2ILAH 8 (12
mg). 9 (10 mg); S HLE-HEE (71 1) YEbiHH
o4 RS IER K % 3455 ODS. Sephadex LH-20
ik 52 AY 10 (300 mg). 11 (9 mg).
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wEW 1. NEERK (HED, 7N
C3H34N,0g, ESI-MS m/z: 625 [M+H]". 'H-NMR
(400 MHz, CD;0D) ¢: 6.88 (1H, s, H-2), 6.51 (1H, s,
H-5), 7.20 (1H, s, H-7), 6.69 (1H, d, J = 1.9 Hz, H-2"),
6.77 (2H, d, J = 8.2 Hz, H-5'), 6.40 (1H, dd, J = 1.9,
8.2 Hz, H-6'), 4.33 (1H, d, J = 8.2 Hz, H-7'), 3.68
(1H, d, J = 4.1 Hz, H-8'), 6.97 (2H, d, J = 8.5 Hz,
H-2", 6"), 6.63 (2H, d, J = 8.5 Hz, H-3", 5"), 3.35
(2H, m, H-a"), 2.69 (2H, m, H-p"), 6.81 (2H, d, J =
8.5 Hz, H-2"", 6", 6.63 (2H, d, J = 8.5 Hz, H-3"",
5, 3.22 (2H, m, H-a"), 2.46 (2H, m, H-p""), 3.89
(3H, s, 3-OCH3), 3.74 (3H, s, 3-OCH;); "*C-NMR
(100 MHz, CD;0D) 8: 124.9 (C-1), 113.2 (C-2), 148.2
(C-3), 148.9 (C-4), 117.2 (C-5), 132.6 (C-6), 134.7

(C-7), 127.6 (C-8), 170.4 (C-9), 135.9 (C-1"), 112.5
(C-2), 149.6 (C-3'), 149.3 (C-4"), 116.0 (C-5'), 121.4
(C-6"), 47.6 (C-7'), 51.0 (C-8"), 174.6 (C-9'), 131.4
(C-17), 130.8 (C-2", 6"), 116.2 (C-3", 5"), 156.9
(C-4"), 42.7 (C-a"), 35.7 (C-p'), 131.2 (C-1""), 130.7
(C-2", 6", 116.2 (C-3", 5", 156.8 (C-4""), 42.4
(C-0"), 35.5 (C-B""), 56.6 (3-OCH3), 56.3 (3'-OCHs).
LK 5 ScikaRaE e A 50, s a1
HRKEERZ Do

wEY 2 AEERK (HED, 57N
C3H3sN,Oo, ESI-MS m/z: 643 [M+H]". 'H-NMR
(400 MHz, CD;0D) §: 7.06 (1H, s, H-2), 6.77 (1H, d,
J = 8.1 Hz, H-5), 6.84 (1H, dd, J = 1.6, 8.1 Hz, H-6),
476 (1H, d, J = 4.2 Hz, H-7), 5.10 (1H, d, J = 4.2 Hz,
H-8), 7.14 (1H, d, J = 1.6 Hz, H-2'), 6.95 (1H, d, J =
8.2 Hz, H-5"), 7.00 (1H, d, J = 8.4 Hz, H-6"), 7.43
(1H, d, J = 15.7 Hz, H-7), 6.46 (1H, d, J = 15.7 Hz,
H-8'), 7.30 (2H, d, J = 8.5 Hz, H-2", 6"), 6.71 (2H, dd,
J = 3.3, 8.5 Hz, H-3", 5"), 3.15 (2H, m, H-a"), 2.52
(2H, m, H-p"), 6.71 (2H, dd, J = 3.3, 8.5 Hz, H-2"",
6", 6.61 (2H, d, J = 8.5 Hz, H-3"", 5""), 3.22 (2H, t,
J =17.3 Hz, H-'"), 2.73 (2H, t, J = 7.3 Hz, H-p""),
3.62 (3H, s, 3-OCHj3), 3.83 (3H, s, 3'-OCHj); "“C-
NMR (100 MHz, CD;0D) 6: 132.3 (C-1), 112.3 (C-2),
148.7 (C-3), 147.5 (C-4), 115.5 (C-5), 121.7 (C-6),
75.3 (C-7), 86.4 (C-8), 171.4 (C-9), 131.5 (C-1'),
112.6 (C-2'), 151.5 (C-3"), 150.4 (C-4"), 118.2 (C-5"),
122.7 (C-6'), 141.4 (C-7'), 120.8 (C-8"), 168.8 (C-9"),
130.9 (C-1"), 130.8 (C-2", 6"), 116.3 (C-3", 5", 156.9
(C-4"), 41.7 (C-a"), 35.5 (C-p"), 131.3 (C-1""), 130.8
(C-2", 6"), 116.4 (C-3", 5", 156.8 (C-4""), 42.6
(C-0"), 35.8 (C-B""), 56.4 (3-OCH3), 56.5 (3’-OCH3).
DL K 5 ScukaaE e A 80, My 2
VPN N R

EY 3: AEERK (HED, 7N
CsH3sN>,09, ESI-MS m/z: 643 [M+H]". "H-NMR
(400 MHz, CD;0D) 6: 7.09 (1H, d, J = 1.9 Hz, H-2),
6.77 (1H, d, J = 8.2 Hz, H-5), 6.88 (1H, dd, J = 1.9,
8.2 Hz, H-6), 5.14 (1H, d, J = 3.5 Hz, H-7), 5.10 (1H,
d, J = 3.5 Hz, H-8), 7.10 (1H, d, J = 1.7 Hz, H-2"),
6.37 (1H, d, J = 8.4 Hz, H-5), 6.92 (1H, dd, J = 1.7,
8.4 Hz, H-6'), 7.40 (1H, d, J = 15.7 Hz, H-7'), 6.44
(1H, d, J = 15.7 Hz, H-8), 7.04 (2H, d, J = 8.5 Hz,
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H-2", 6"), 6.71 (2H, d, J = 8.5 Hz, H-3", 5"), 2.73
(2H, t, J = 7.3 Hz H-7"), 3.45 (2H, t, J = 7.3 Hz,
H-8"), 6.88 (2H, d, J = 8.4 Hz, H-2"", 6'"), 6.61 (2H,
d, J = 8.4 Hz, H-3"", 5", 2.58 (2H, m H-7""), 3.40
(1H, m, H-8"), 3.32 (1H, m, H-8"), 3.79 (3H, s,
3-OCHj3), 3.76 (3H, s, 3'-OCH3); *C-NMR (100 MHz,
CD;0D) 6: 133.4 (C-1), 111.7 (C-2), 149.0 (C-3),
147.3 (C-4), 116.0 (C-5), 120.6 (C-6), 75.1 (C-7), 87
(C-8), 171.6 (C-9), 131.5 (C-1"), 112.2 (C-2"), 151.4
(C-3"), 150.2 (C-4"), 117.8 (C-5"), 122.4 (C-6'), 141.2
(C-7"), 120.8 (C-8'), 168.8 (C-9'), 131.0 (C-1"), 130.8
(C-2",6"), 116.3 (C-3", 5"), 156.9 (C-4"), 35.5 (C-7"),
42.1 (C-8"), 131.3 (C-1""), 130.8 (C-2", 6"), 116.4
(C-3", 5", 156.8 (C-4""), 35.8 (C-7""), 42.6 (C-8""),
56.4 (3-OCHa), 56.4 (3'-OCH3). LA L%#s 5 SCiikdi
EHA D, e A 3 IR - KRB E.

a4 AERRAK (HEE, 707K
C36H36N,09, ESI-MS m/z: 625 [M+H]". 'H-NMR
(400 MHz, CD;0D) d: 7.18 (1H, d, J = 1.5 Hz, H-2),
6.68 (1H, d, J = 8.4 Hz, H-5), 6.96 (1H, dd, J = 1.5,
8.4 Hz, H-6), 7.24 (1H, s, H-7), 7.24 (1H, s, H-2"),
6.71 (1H, d, J = 8.4 Hz, H-5"), 7.03 (1H, d, J = 8.4
Hz, H-6"), 7.44 (1H, d, J = 15.7 Hz, H-7'), 6.48 (1H,
d, J = 15.7 Hz, H-8'), 7.03 (2H, d, J = 8.4 Hz, H-2",
6"), 6.58 (2H, d, J = 8.4 Hz, H-3", 5"), 3.43 (2H, t,
J = 6.8 Hz, H-a""), 2.60 (2H, t, J = 6.8 Hz, H-p""),
6.80 (2H, d, J = 8.4 Hz, H-2"", 6'"), 6.71 (2H, d, J =
8.4 Hz, H-3", 5"), 3.45 (2H, t, J = 7.3 Hz, H-o'"),
2.73 (2H, t, J = 7.3 Hz, H-p""), 3.61 (3H, s, 3-OCH;),
3.83 (3H, s, 3-OCH3); *C-NMR (100 MHz, CD;0D)
5: 125.5 (C-1), 112.5 (C-2), 148.9 (C-3), 147.5 (C-4),
1152 (C-5), 121.0 (C-6), 125.5 (C-7), 141.4 (C-8),
168.8 (C-9), 131.8 (C-1), 113.7 (C-2'), 150.4 (C-3"),
149.5 (C-4"), 116.3 (C-5"), 126.4 (C-6"), 141.2 (C-7"),
122.4 (C-8'), 165.5 (C-9'), 130.9 (C-1"), 130.7 (C-2",
6"), 116.4 (C-3", 5"), 156.9 (C-4"), 42.3 (C-a""), 35.6
(C-B"), 131.3 (C-1""), 130.7 (C-2"", 6""), 116.3 (C-3"",
5, 156.8 (C-4"""), 42.6 (C-a’"), 35.8 (C-p"), 56.1
(3-OCH3), 56.4 (3-OCH3). LA L¥dis 5 SRR 8 5
A3, WA 4 Sy KRRBLIZ Fo

&Y 5. AEERAK (HEE, 707K
C36HuN>O19, ESI-MS m/z: 654 [M+H]". 'H-NMR
(400 MHz, CD;0D) d: 6.98 (1H, d, J = 5.1 Hz, H-2),

6.86 (1H, d, J = 5.2 Hz, H-5), 6.88 (1H, d, J = 5.2 Hz,
H-6), 7.57 (1H, d, J = 1.8 Hz, H-2'), 6.96 (1H, dd, J =
1.8, 8.3 Hz, H-5"), 7.45 (1H, dd, J = 1.8, 8.3 Hz, H-6"),
6.77 (2H, d, J = 8.5 Hz, H-2", 6"), 6.64 (2H, d, J = 4.6
Hz, H-3", 5"), 2.44 (2H, t, J = 6.5 Hz, H-7""), 3.25
(2H, t, J = 6.5 Hz, H-8""), 6.83 (2H, d, J = 8.5 Hz,
H-2"", 6"), 6.62 (2H, d, J = 4.7 Hz, H-3"", 5"), 2.67
(1H, m, H-7""), 2.33 (1H, m, H-7"), 3.18 (1H, m,
H-8""), 3.35 (1H, m, H-8""), 3.91 (3H, s, 3-OCHj3),
3.82 (3H, s, 3'-OCH;): ">C-NMR (100 MHz, CD;0D)
5:129.6 (C-1), 110.2 (C-2), 149.5 (C-3), 148.8 (C-4),
116.0 (C-5), 116.8 (C-6), 91.7 (C-7), 140.6 (C-8),
161.7 (C-9), 128.0 (C-1"), 111.9 (C-2), 149.6 (C-3),
154.9 (C-4), 119.9 (C-5"), 127.0 (C-6"), 191.2 (C-7"),
150.8 (C-8"), 167.3 (C-9"), 130.8 (C-1"), 130.6 (C-2",
6"), 116.4 (C-3", 5"), 157.0 (C-4"), 35.2 (C-7"), 41.9
(C-8"), 130.5 (C-1""), 130.5 (C-2"", 6", 116.2 (C-3"",
5", 157.0 (C-4""), 34.7 (C-7""), 42.5 (C-8'"), 56.5 (3-
OCH3), 56.5 (3'-OCH3). LA _F 404l 5 SCHR R FEA —
#P, W E A 5 KRR L.

EW6: ABATIEHIA (FED, 7578
C36H3eN,Os, ESI-MS m/z: 624 [M+H]". 'H-NMR
(400 MHz, CD;0D) &: 7.16 (1H, d, J = 5.1 Hz, H-2,
2", 6.78 (1H, d, J = 5.2 Hz, H-5, 5"), 7.02 (2H, d, J =
5.2 Hz, H-6, 6'), 7.84 (2H, s, H-9, 9'), 6.78 (4H, dd,
J =28, 8.4 Hz, H-2", 6", 2", 6"), 6.61 (4H, dd, J =
1.8, 6.6 Hz, H-3", 5", 3", 5", 3.17 (2H, m, H-p",
B, 3.40 (2H, m, H-a", o'"), 2.44 (2H, m, H-p", B,
2.34 (2H, m, H-", B, 3.72 (6H, s, OCH;-3, 3); "*C-
NMR (100 MHz, CD;0D) §: 128.0 (C-1, 1’), 113.5
(C-2, 2), 149.1 (C-3, 3"), 150.0 (C-4, 4"), 116.5 (C-5,
5%, 126.3 (C-6, 6'), 167.9 (C-7, 7)), 127.2 (C-8, 8"),
142.2 (C-9, 9'), 131.1 (C-1", 1", 130.6 (C-2", 6", 2",
6", 116.3 (C-3", 5", 3", 5"), 156.8 (C-4', 4"""), 41.9
(C-a", '), 35.5 (C-p", B, 56.3 (3, 3'-OCH3). LL_L
Hot 5 SCmAE A 5, M E A 6 ok
JFRIENZ G o

Ew 1 NERHRAK (FED, 517X R
CosHoNO7, ESI-MS m/z: 492 [M+H] . "H-NMR
(400 MHz, CD;0D) 6: 5.55 (1H, d, J = 6.4 Hz, H-2),
3.52 (1H, q, J = 6.4 Hz, H-3), 7.14 (1H, s, H-4), 7.07
(1H, d, J = 1.2 Hz, H-6), 6.94 (1H, d, J = 1.8 Hz,
H-2'), 6.76 (1H, d, J = 8.2 Hz, H-5'), 6.82 (1H, dd, J =
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1.8, 8.2 Hz, H-6'), 3.82 (2H, m, H-1"), 7.46 (1H, d,
J =15.7 Hz, H-1""), 6.42 (1H, d, J = 15.7 Hz, H-2""),
345 (2H, t, J = 7.3 Hz, H-1""), 2.74 2H, t, J = 7.3
Hz, H-2"""), 7.04 (2H, d, J = 8.5 Hz, H-2""", 6"""""),
6.71 (2H, d, J = 8.5 Hz, H-3"""", 5""""); *C-NMR (100
MHz, CD;0D) &: 88.7 (C-2), 54.9 (C-3), 118.5 (C-4),
130.3 (C-5), 113.3 (C-6), 145.8 (C-7), 151.3 (C-8),
130.9 (C-9), 134.2 (C-1'), 110.6 (C-2'), 149.2 (C-3"),
147.7 (C-4'), 116.2 (C-5"), 119.8 (C-6'), 64.7 (C-1"),
142.0 (C-1"), 119.8 (C-2""), 42.6 (C-1""), 35.8
(C-2""), 130.9 (C-1""), 130.7 (C-2"", 6", 116.3
(C-3"", 5", 157.0 (C-4""), 56.8 (7-OCH;), 56.4
(3'-OCH3), 169.1 (-CONH-). LA ¥k 55 Sk i 5k
A3, WA T KRB K.

EY 8: AEAEIEMA (HED, 57N
CosHuOg, ESI-MS m/z: 495 [M+Na]™. C-NMR
(100 MHz, CD;0D) : 203.3 (C-1), 129.0 (C-2), 139.6
(C-3), 36.7 (C-4), 73.3 (C-5), 56.3 (C-6), 57.3 (C-7),
35.7 (C-8), 35.5 (C-9), 51.0 (C-10), 21.9 (C-11), 39.9
(C-12), 43.4 (C-13), 51.3 (C-14), 23.5 (C-15), 27.2
(C-16), 52.4 (C-17), 12.1 (C-18), 14.7 (C-19), 39.1
(C-20), 12.6 (C-21), 65.0 (C-22), 29.3 (C-23), 63.8
(C-24), 65.3 (C-25), 91.8 (C-26), 16.6 (C-27), 19.0
(C-28). LA Fd 5 Sepkips FaA — 80, st
G 8 AN LA T .

WEY 9: LEEREH (FED, 470
C30H400,, ESI-MS m/z: 441 [M+H]". "C-NMR (100
MHz, CD;0D) §: 42.0 (C-1), 34.8 (C-2), 215.6 (C-3),
49.3 (C-4), 56.9 (C-5), 34.9 (C-6), 68.2 (C-7), 39.6
(C-8), 36.8 (C-9), 24.0 (C-10), 21.9 (C-11), 122.5
(C-12), 144.7 (C-13), 42.6 (C-14), 26.5 (C-15), 27.2
(C-16), 32.8 (C-17), 47.6 (C-18), 47.0 (C-19), 31.2
(C-20), 34.9 (C-21), 37.4 (C-22), 24.2 (C-23), 25.9
(C-24), 16.5 (C-25), 18.6 (C-26), 26.3 (C-27), 28.6
(C-28), 33.5 (C-29), 23.8 (C-30). DL L #¥s 5 kIR
ERA S, WA 9 2 R B R

WEY 10: AR s (P, 2718
CisHsNO4, ESI-MS m/z: 314 [M+H]". “C-NMR

(100 MHz, CD;0D) 8: 128.3 (C-1), 111.5 (C-2), 149.3
(C-3), 149.8 (C-4), 116.5 (C-5), 118.8 (C-6), 142.0
(C-7), 123.2 (C-8), 169.2 (C-9), 131.3 (C-1), 130.7
(C-2', 6", 116.3 (C-3', 5), 156.9 (C-4'), 35.8 (C-7"),
42.6 (C-8'), 56.4 (3-OCH3). LA %¥i 15 SCiik i 3
A, s ENAY 10 4 N-trans-feruloyl
tryptamine

EY 1. AERE S (FED, 5718
C1oHgOs. ESI-MS m/z: 209 [M+H]". “C-NMR (100
MHz, CD;OD) §: 163.7 (C-2), 112.7 (C-3), 146.8
(C-4), 101.0 (C-5), 147.1 (C-6), 140.7 (C-7), 134.1
(C-8), 140.6 (C-9), 112.2 (C-10), LA - %df 5 Sk
EHA—F, WSEt it 1 hE L%,

W

%30k

] hEZ [S]. —3. 2010.
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