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Chemical constituents of flavonoids and alkaloids from leaves of Datura metel
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Abstract: Objective To investigate the chemical structure and bioactivity of the flavonoids and alkaloids from leaves of Datura
metel. Methods The compounds were isolated, purified and identified by various liquid chromatography methods (macroporous
resin, silica gel, ODS, HPLC) and spectroscopic analysis (MS, NMR) as well as physicochemical properties. The anti-inflammatory
activity of the compounds was investigated by MTT method and Griess method. Results Thirty-nine compounds were isolated
from the 70% EtOH extract of the leaves of D. metel and identified as taxifolin (1), (+)-catechin (2), kaempferol-3-O-a-
L-rhamnopyranoside (3), astragalin (4), isoquercitrin (5), taxifolin-3-O-a-L-arabinofuranoside (6), (2R,3R)-(+)-glucodistylin (7),
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(25,38)-(-)-glucodistylin (8), quercetin-3-O-f-xylopyranosyl-(1—2)-B-glucopyranoside (9), isorhamnetin-3-O-B-D-glucopyranosyl-
7-0-a-L-rhamnopyranoside (10), apigenin-7-O-B-D-glucopyranoside (11), diosmetin-7-O-f- D-glucoside (12), luteolin-7-O-B-D-
(6"-acetyl)-glucopyranoside (13), plantaginin (14), luteolin-7-O-B-D-gentiobioside (15) 7-O-primverosylformononetin (16),
isoetin-7-0O-B-D-glucopyranosyl-2'-O-a-D-glucopyranoside (17), tiliroside (18), 2,3,6,7-tetrahydroxyxanthone (19), 1,2,6,7-
tetrahydroxyxanthone (20), N-trans-p-coumaroyltyramine (21), N-tranms-p-coumaroyloctopamine (22), eleutherazine B (23),
1,2,3,4-tetrahydro-1-methyl-B-carboline-3-carboxylic acid (24), naphthisoxazol A (25), 1-carbomethoxy-f-carboline (26), 1-benzyl-
2,3,4,9-tetrahydro-1 H-pyrido[3,4-blindole-3-carboxylic acid (27), (£)-1-phenyl-2-imido-1-propanol (28), (1S,2R)-N-acetylephedrine
(29), (1R,25)-N-acetylephedrine (30), (1S,2R)-N-formylephedrine (31), (1R,2S)-N-formylephedrine (32), thymine (33), thymidine
(34), 2-amino adenosine (35), 1H-indole-3-carboxaldehyde (36), L-phenylalanine (37), bacilsubteramide A (38), aurantiamide acetate
(39). And the results of bioassay showed that compounds 3, 5, 8—11, 13—15, 17, 18, 21—27, 35, 36, 39 exhibited different degrees
of inhibitory effect against NO production in lipopolysaccharide-stimulated RAW264.7 cells. Conclusion Compounds 6—10, 13—17, 19,
20, 23, 24, 27—32, 35, 36, 38 are isolated from the Solanaceae for the first time, and compounds 1—3, §, 11, 12, 18, 26, 33, 37
are isolated from the genus Datura for the first time. Compounds 3, 5, 8—11, 13—15, 17, 18, 21—27, 35, 36, 39 displayed some
anti-inflammatory activity.

Key words: Datura metel L.; Solanaceae; flavonoids; alkaloids; anti-inflammation; isoquercitrin; apigenin-7-O-f-D-glucopyranoside;

tiliroside; 1-carbomethoxy-fB-carboline
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IEARRER A 2 5, DA & - (1 2 0—0 -
D BHTEEEVEN, TLC RESEHHEIE, HE
F|5 /MRS Fr. BL~B5, Fr. B3 &2F4] 4 B HPLC [H
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B, TLC RE%MIEIFE, 53] Fr.C1~C4 3L 4
ANy, Fro C2 K445 HPLC [HEE-7K (60 :
40>, 5 mL/min]%r SHREMLEY) 34 (1.3 mg, ®=
9.1 min), 28 (2.3 mg, ,R=18.0 min), Fr. C3 &Y}
#]4-%) HPLC [FFEE-/K (55 :45), 5 mL/min]Z &
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[FHEE-/K (55 :45), 5 mL/min]/E551LEY 17
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fiZ-7K (60 : 40), 5 mL/min]%> 534659 31 (3.3
mg, {R=17.0 min). 32 (3.3 mg, ®=17.0 min).
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FMLEY 20 (1.1 mg, ®=15.8 min). 14 (2.1 mg,
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IEFIRERRFE B E /3 55, TLC RE%MIFEFE, 2
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/K (55 :45), 5 mL/min]%r EEEMLEY 12 (2.7
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Fr. C4 Z4F#H|& % HPLC [FEE-7K (55:45), 5
mL/min] /B 15 2MLAEY) 35 (3.7 mg, rR=6.4 min).
36 (1.4 mg, ®=17.1 min). Fr. D & FAfERFE®
W, TLC REERNFFEIFE, 152 Fr. D1~D3
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K (1911 0) BATHRENEM, JF4 TLC REE
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3 HEE

wED 1. mEeLEEmnR (FE, 57X
CisH1207; HR-ESI-MS m/z: 327.047 2 [M+Na]*.
'H-NMR (400 MHz, CD;0OD) 6: 6.98 (1H, d, J = 2.0
Hz, H-2'), 6.87 (1H, dd, J = 8.1, 2.0 Hz, H-6), 6.82
(1H, d, J = 8.1 Hz, H-5'), 5.94 (1H, d, J = 2.1 Hz,

H-8), 5.90 (1H, d, J = 2.1 Hz, H-6), 4.93 (1H, d, J =
11.5 Hz, H-2), 4.52 (1H, d, J = 11.5 Hz, H-3);
BC-NMR (100 MHz, CD;0D) J: 198.4 (C-4), 168.7
(C-7), 165.3 (C-5), 164.5 (C-9), 147.2 (C-4"), 146.3
(C-3), 129.9 (C-1"), 120.9 (C-6"), 116.1 (C-2"), 115.9
(C-5"), 101.8 (C-10), 97.3 (C-6), 96.3 (C-8), 85.1
(C-2), 73.7 (C-3)o LA X 5 SRS F A — 56,
WS EA G 1 NERZ R .

Ew 2. HEOLERHAR (FED, 27X
C15H1406; HR-ESI-MS m/z: 313.068 2 [M—I—Na]*o
'"H-NMR (600 MHz, CDsOD) ¢: 6.84 (1H, d, J= 1.9
Hz, H-2"), 6.76 (1H, d, J= 8.1 Hz, H-5"), 6.72 (1H, dd,
J=28.1, 1.9 Hz, H-6"), 5.93 (1H, d, J = 2.2 Hz, H-8),
5.86 (1H, d, J= 2.2 Hz, H-6), 4.57 (1H, d, J = 7.5 Hz,
H-2), 3.98 (1H, m, H-3), 2.85 (1H, dd, J = 16.1, 5.4
Hz, H-4a), 2.51 (1H, dd, J = 16.1, 8.2 Hz, H-4b);
BC-NMR (150 MHz, CD;0D) 4: 157.8 (C-5), 157.6
(C-7), 1569 (C-9), 146.2 (C-3', 4"), 132.2 (C-1"),
120.0 (C-6"), 116.1 (C-2"), 115.3 (C-5"), 100.8 (C-10),
96.3 (C-6), 95.5 (C-8), 82.8 (C-2), 68.8 (C-3), 28.5
(C-4). DL EH 50 iE R A —F0, S e
B2 F(F)- LR

&Y 3. mETERHAK (HEE), Molish 2
R, 43730 CuH20010; HR-ESI-MS m/z:
455.094 8 [M+Na]*. 'TH-NMR (400 MHz, CD;0D) 6:
7.76 (2H, d, J= 8.7 Hz, H-2', 6"), 6.93 (2H, d, J = 8.7
Hz, H-3', 5"), 6.37 (1H, brs, H-8), 6.20 (1H, d, J= 1.6
Hz, H-6), 5.37 (1H, d, J = 1.4 Hz, H-1"), 4.21 (1H,
brs, H-2"), 3.70 (1H, dd, J = 9.0, 3.4 Hz, H-3"), 3.32
(2H, m, H-4", 5"), 0.91 (3H, d, J = 5.6 Hz, H-6");
BC-NMR (100 MHz, CD3;0D) d: 179.6 (C-4), 166.2
(C-7), 163.2 (C-5), 161.6 (C-4"), 159.3 (C-9), 158.6
(C-2), 136.2 (C-3), 131.9 (C-2, 6"), 122.6 (C-1"),
116.5 (C-3', 5", 105.8 (C-10), 103.5 (C-1"), 99.9
(C-6), 94.8 (C-8), 73.2 (C-4"), 72.1 (C-3"), 72.0
(C-5"), 71.9 (C-2"), 17.6 (C-6"). LA %R 5 Clikik
TEREAR—FB), #E A% 3 N kaempferol-3-O-
a-L-rhamnopyranoside

WEY) 4. WELTEIHAK (FEE, Molish
FLEBEM, 7 CuHnOns HR-ESI-MS m/z:
471.089 6 [M+Na]*. '"H-NMR (400 MHz, CD;0D) ¢:
8.04 (2H, d, J = 8.8 Hz, H-2', 6'), 6.88 (2H, d, J = 8.8
Hz, H-3', 5"), 6.39 (1H, brs, H-8), 6.19 (1H, brs, H-6),
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525 (1H, d, J=7.2 Hz, H-1"), 3.68 (1H, dd, J = 11.8,
2.0 Hz, H-6"a), 3.52 (1H, dd, J= 11.8, 5.4 Hz, H-6"b),
3.43 (2H, m, H-3", 4"), 3.27 (1H, m, H-2"), 3.20 (1H,
m, H-5"); 13C-NMR (100 MHz, CD;OD) d: 179.5
(C-4), 166.0 (C-7), 163.1 (C-5), 161.6 (C-4"), 159.1
(C-9), 158.5 (C-2), 135.5 (C-3), 132.3 (C-2/, 6'), 122.8
(C-1"), 116.1 (C-3', 5'), 105.8 (C-10), 104.1 (C-1"),
99.9 (C-6), 94.8 (C-8), 78.4 (C-5"), 78.1 (C-3"), 75.8
(C-2"), 71.4 (C-4"), 62.7 (C-6") VA L% 5 CrikIR
AP, MEEWEY) 4 WERIT .

&Y S BETERHAR (FED, Molish &
F_\“AEBH ‘Iﬁ, ﬁ’%ﬁ Cr1H20012; HR-ESI-MS m/z:
487.084 7 [M+Na]". 'H-NMR (400 MHz, CD;0D) ¢:
7.70 (1H, d, J=2.1 Hz, H-2'), 7.58 (1H, d, J = 8.6, 2.2
Hz, H-6"), 6.87 (1H, d, J = 8.6 Hz, H-5'), 6.39 (1H, d,
J =2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.25
(1H, d, J=7.5 Hz, H-1"), 3.71 (1H, dd, J=11.9, 2.3
Hz, H-6"a), 3.57 (1H, dd, J = 11.9, 5.3 Hz, H-6"b),
3.47 (1H, m, H-2"), 3.42 (1H, m, H-3"), 3.34 (1H, m,
H-4"), 3.21 (1H, m, H-5"); *C-NMR (100 MHz,
CD;0D) ¢: 179.5 (C-4), 166.1 (C-7), 163.1 (C-5),
159.0 (C-2), 158.5 (C-9), 149.9 (C-4"), 145.9 (C-3'),
135.6 (C-3), 123.2 (C-1"), 123.1 (C-6'), 117.6 (C-5"),
116.1 (C-2'), 105.7 (C-10), 104.3 (C-1"), 99.9 (C-6),
94.7 (C-8), 78.4 (C-5"), 78.1 (C-3"), 75.7 (C-2"), 71.2
(C-4"), 62.6 (C-6")o LA 254 5 S lRARoE oA — 3,
WA 5 N R .

wEY 6: HETEM A (FEL), Molish &
N2, 0 F 3 CpHOi1; HR-ESI-MS m/z
459.089 5 [M+Na]*. 'H-NMR (600 MHz, CD;0D) :
7.01 (1H, d, J = 2.0 Hz, H-2"), 6.89 (1H, dd, J = 8.1,
2.0 Hz, H-6"), 6.83 (1H, d, J= 8.1 Hz, H-5'), 5.93 (1H,
d,J=2.1Hz, H-6), 5.91 (1H, d, J = 2.1 Hz, H-8), 5.04
(1H, d, J = 11.7 Hz, H-2), 4.89 (1H, d, J = 11.7 Hz,
H-3), 424 (1H, m, H-4"), 420 (I1H, s, H-1"), 3.88
(1H, brs, H-2"), 3.78 (1H, brs, H-3"), 3.62 (2H, m,
H-5"); 3C-NMR (150 MHz, CD;0D) 6: 197.6 (C-4),
169.2 (C-7), 165.4 (C-5), 164.6 (C-9), 147.6 (C-4'),
146.6 (C-3"), 129.2 (C-1'), 120.8 (C-6"), 116.3 (C-5"),
115.7 (C-2'), 107.8 (C-1"), 102.2 (C-10), 97.4 (C-6),
96.5 (C-8), 88.9 (C-4"), 83.9 (C-2), 81.1 (C-2"), 79.2
(C-3"), 74.8 (C-3), 63.3 (C-5"). LA %4l 5 ik iE
BR300, MEEMEY 6 NESLMHER-3-0-0-L-

R A R TR

WEM 7. BETEHK (FED, Molish &
NEFHYE, 2 F 3 CuH»nOn; HR-ESI-MS m/z
489.100 2 [M+Na]*. 'H-NMR (600 MHz, CD;0D) §:
6.97 (1H, d, J = 2.0 Hz, H-2'), 6.84 (1H, dd, J = 8.2,
2.0 Hz, H-6"), 6.78 (1H, d, J = 8.2 Hz, H-5"), 5.92 (1H,
d, J=2.1 Hz, H-6), 5.90 (1H, d, J= 2.1 Hz, H-8), 5.24
(1H, d, J=9.7 Hz, H-2), 4.94 (1H, d, J= 9.7 Hz, H-3),
3.87 (1H, d, J=7.7 Hz, H-1"), 3.78 (1H, dd, J = 12.0,
2.2 Hz, H-6"b), 3.61 (1H, dd, J = 12.0, 5.9 Hz, H-6"a),
3.25 (2H, overlapped, H-2", 4), 3.13 (1H, t, J = 9.1
Hz, H-5") 3.00 (1H, m, H-3"); 13C-NMR (150 MHz,
CD;0D) 6: 195.9 (C-4), 169.0 (C-7), 165.5 (C-5),
164.2 (C-9), 147.3 (C-3"), 146.4 (C-4"), 129.0 (C-1"),
121.1 (C-6"), 116.2 (C-5"), 115.9 (C-2'), 102.6 (C-1"),
102.5 (C-10), 97.3 (C-8), 96.3 (C-6), 83.6 (C-2), 78.2
(C-3"), 77.6 (C-5"), 77.2 (C-3), 74.6 (C-2"), 71.3 (C-4"),
62.6 (C-6"). VA FHHE5 SCERHRGE A —00), %
EWED TN (2R,3R)-(+)-glucodistylin.

&Y 8: BMETEH A (FED, Molish
MNEMHM, 473X CuH»nOn; HR-ESI-MS m/z:
489.100 5 [M+Na]*. 'TH-NMR (600 MHz, CD;0D) ¢:
6.96 (1H, d, J = 1.8 Hz, H-2'), 6.80 (1H, dd, J = 8.2,
1.8 Hz, H-6'), 6.76 (1H, d, J = 8.2 Hz, H-5'), 5.90 (2H,
m, H-6, 8), 5.26 (1H, d, J = 8.8 Hz, H-2), 4.86 (1H,
overlapped, H-3), 4.68 (1H, d, J= 7.8 Hz, H-1"), 3.81
(1H, m, H-6"a), 3.58 (1H, m, H-6"b), 3.20 (2H, m,
H-4",5"),3.14 (1H, t, J= 8.1 Hz, H-3") 3.10 (IH , m,
H-2"); 1BC-NMR (150 MHz, CD;0D) 6: 196.1 (C-4),
169.1 (C-7), 165.6 (C-5), 164.1 (C-9), 147.0 (C-3"),
146.0 (C-4"), 128.9 (C-1"), 121.1 (C-6'), 116.2 (C-5"),
116.0 (C-2'), 104.6 (C-1"), 102.3 (C-10), 97.3 (C-8),
96.3 (C-6), 83.4 (C-2), 78.0 (C-3"), 77.9 (C-5"), 77.7
(C-3), 75.4 (C-2"), 71.5 (C-4"), 62.8 (C-6"). LA %4k
5wk IE B A — 0, Mt &Y 8 N(2S,
38)-(—)-glucodistylin.

WEY9: HETLEKAK (HEEL), Molish &
MR, T3 CHxuOis; HR-ESI-MS m/z:
619.127 0 [M~+Na]*. 'H-NMR (600 MHz, CD;0D) ¢:
7.63 (1H, d, J = 2.2 Hz, H-2), 7.10 (1H, m, H-6"),
6.87 (1H, d, J= 8.2 Hz, H-5"), 6.39 (1H, d, J= 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.51 (1H, d, J =
7.5 Hz, H-1"), 4.76 (1H, d, J = 6.9 Hz, H-1""), 3.93
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(1H, dd, J=11.6, 5.0 Hz, H-5""a), 3.72 (2H, m, H-2",
6"a), 3.60 (1H, t, J = 8.9 Hz, H-3"), 3.56 (1H, dd, J =
12.1, 5.4 Hz, H-6"b), 3.42 (4H, m, H-2"", 3", 4", 4""),
323 (2H, m, H-5", 5"b); '3C-NMR (150 MHz,
CD;0D) d: 179.6 (C-4), 165.8 (C-7), 163.2 (C-5),
158.4 (C-9), 158.3 (C-2), 149.7 (C-4"), 146.0 (C-3"),
135.1 (C-3), 123.4 (C-6"), 123.2 (C-1"), 117.3 (C-2"),
116.0 (C-5"), 105.8 (C-10), 105.4 (C-1"), 100.8
(C-1"), 99.7 (C-6), 94.5 (C-8), 82.3 (C-2"), 78.4
(C-3"), 78.2 (C-5"), 77.0 (C-3""), 74.9 (C-2""), 71.1
(C-4"), 71.0 (C-4""), 66.6 (C-5""), 62.4 (C-6"). LA %k
P 5 SCHR B A — B, MO R EY) 9 N
quercetin  3-0O-B-D-xylopyranosyl-(1—2)-B-D-gluco-
pyranoside.

WEY 10 ETEERHAR (FEE, Molish
RPLEFAYE, 7730 CsH320165 HR-ESI-MS mi/z:
647.158 1 [M+Na]*. 'H-NMR (600 MHz, DMSO-ds)
0:7.96 (1H, d, J=2.0 Hz, H-2"), 7.57 (1H, dd, J = 8.3,
2.0 Hz, H-6"), 6.95 (1H, d, J= 8.3 Hz, H-5"), 6.85 (1H,
d,J=2.1 Hz, H-8), 6.46 (1H, d, J = 2.1 Hz, H-6), 5.58
(1H, d, J = 7.5 Hz, H-1"), 5.57 (1H, s, H-1""), 3.85
(3H, s, H-3-OCH3), 3.85 (1H, overlapped, H-2""),
3.64 (1H, m, H-3""), 3.55 (1H, m, H-6"a), 3.18~3.45
(8H, m, H-2", 2", 3" 4" 4" 5" 5" 6'b), 1.12 (3H,
d, J= 6.2 Hz, H-6""); 3C-NMR (150 MHz, DMSO-ds)
0: 178.1 (C-4), 162.1 (C-7), 161.4 (C-5), 157.3 (C-2),
156.4 (C-9), 150.1 (C-3"), 147.4 (C-4"), 133.8 (C-3),
122.8 (C-6"), 121.4 (C-1"), 115.7 (C-5"), 113.9 (C-2),
106.1 (C-10), 101.2 (C-1"), 99.8 (C-6), 98.8 (C-1""),
95.0 (C-8), 78.0 (C-5"), 76.9 (C-3"), 74.8 (C-2"), 72.1
(C-4"), 70.7 (C-3'), 70.5 (C-2"), 70.3 (C-4", 5'),
61.1 (C-6"), 56.2 (3'-OCH3), 18.4 (C-6"). LI ¥
SCHRHRIE A, B E S 10 Ty
F-3-0-B-D- Mt I ETHE-7-0-0-L-NHEIR SRAERE

a1 mELEBmAR (FEE, Molish
SN EBEME, 4 F 20 CuH20010; HR-ESI-MS mi/z:
455.094 3 [M+Na]*. '"H-NMR (400 MHz, CD;0D) J:
7.89 (2H, d, J = 8.8 Hz, H-2', 6), 6.93 (2H, d, J = 8.8
Hz, H-3', 5"), 6.82 (1H, d, J = 2.1 Hz, H-8), 6.66 (1H,
s, H-3), 6.50 (1H, d, /= 2.1 Hz, H-6), 5.06 (1H, d, J =
7.2 Hz, H-1"), 3.93 (1H, dd, J = 12.1, 2.1 Hz, H-6"a),
3.71 (1H, dd, J = 12.1, 5.8 Hz, H-6'"b), 3.54 (1H , m,
H-5"), 3.48 (2H, m, H-2", 3"), 3.40 (1H, m, H-4");

13C-NMR (100 MHz, CD;OD) ¢: 184.1 (C-4), 166.8
(C-2), 164.8 (C-7), 162.9 (C-4', 5), 159.0 (C-9), 129.7
(C-2', 6'), 123.0 (C-1'), 117.1 (C-3', 5'), 107.0 (C-10),
104.1 (C-3), 101.6 (C-17), 101.2 (C-6), 96.0 (C-8),
78.4 (C-5"), 77.8 (C-3"), 74.7 (C-2"), 71.2 (C-4"),
62.4 (C-6"). LA bE¥s 5 ik iE A —F 03, il
YR EW 11 N33R -7-O-B-D- M R 6 2 i o

EY 12: wETERMA (FED, Molish
MR, 473 C»H»01; HR-ESI-MS m/z:
485.105 2 [M+Na]*. 'H-NMR (600 MHz, DMSO-ds)
8:7.45 (1H, d, J= 1.7 Hz, H-2"), 7.44 (1H, dd, J = 8.4,
1.7 Hz, H-6'), 6.89 (1H, d, J = 8.4 Hz, H-5'), 6.78 (1H,
d, J= 1.9 Hz, H-6), 6.74 (1H, s, H-3), 6.43 (1H, d, J =
1.9 Hz, H-8), 5.07 (1H, d, J = 7.5 Hz, H-1"), 3.19~
3.71 (6H, m, H-2"~6"), 3.38 (3H, overlapped,
4'-OCH3); BC-NMR (150 MHz, DMSO-ds) J: 182.4
(C-4), 165.0 (C-7), 163.4 (C-5), 161.6 (C-2), 157.4
(C-9), 150.5 (C-4"), 146.3 (C-3"), 121.8 (C-1"), 119.6
(C-6), 116.4 (C-5'), 114.0 (C-2"), 105.8 (C-10), 103.6
(C-3), 100.3 (C-1"), 100.0 (C-6), 95.2 (C-8), 77.6
(C-5"), 76.9 (C-3"), 73.6 (C-2"), 70.0 (C-4"), 61.1
(C-6"), 49.1 (4-OCH3). PA_F%0#E 5 SCRk G FE A —
;O HEENEY 12 NFH AR R-T-0-p-D-H 4
P

& 13: mETLERHA (FE, Molish
SRR, 4 F 3 Ca3H2012; HR-ESI-MS m/z:
513.100 2 [M+Na]*. "H-NMR (600 MHz, DMSO-ds)
5:7.45 (1H, d, J = 8.3 Hz, H-6'), 7.43 (1H, brs, H-2'),
6.91 (1H, d, J= 8.3 Hz, H-5"), 6.77 (1H, d, J= 1.9 Hz,
H-8), 6.75 (1H, brs, H-3), 6.44 (1H, d, J = 1.9 Hz,
H-6), 5.12 (1H, d, J = 7.4 Hz, H-1"), 435 (1H, d, J =
11.2 Hz, H-6"b), 4.05 (1H, dd, J = 11.2, 7.4 Hz,
H-6"a), 3.29~3.76 (4H, m, H-2"~5"), 2.01 (3H, s,
6"-COOCH3); 3C-NMR (150 MHz, DMSO-ds) 6
182.4 (C-4), 170.7 (6"-CO), 164.9 (C-7), 163.1 (C-2),
161.6 (C-5), 157.4 (C-9), 150.5 (C-4"), 146.3 (C-3"),
121.8 (C-1'), 119.6 (C-6"), 116.4 (C-5'), 114.0 (C-2"),
105.9 (C-10), 103.6 (C-3), 100.0 (C-1", 6), 95.2 (C-8),
76.6 (C-3"), 74.3 (C-2"), 73.5 (C-5"), 70.3 (C-4"),
63.8 (C-6"), 21.1 (6"-COOCH3). LA b H¥iE 5 SCHik4Rk
EEREA—F), WMEEhEY 13 AKBEER
7-O-B-D~(6"- . T 3k )- Ml e 5] 26 #HE 1 o

e 14: WETERMA (FEEL, Molish
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SN EBHYE, 43730 C2H20011; HR-ESI-MS m/z:
471.089 7 [M+Na]*. "H-NMR (600 MHz, CD;0D) 6:
7.88 (2H, d, J = 8.2 Hz, H-2', 6¢"), 7.01 (1H, s, H-8),
6.92 (2H, d, J = 8.2 Hz, H-3', 5), 6.63 (1H, s, H-3),
5.06 (1H, d, J = 7.4 Hz, H-1"), 3.98 (1H, overlapped,
H-6"a), 3.71 (1H, dd, J = 12.0, 6.0 Hz, H-6"b), 3.41~
3.60 (4H, m, H-2"~5"); BC-NMR (150 MHz,
CD;0D) §: 184.4 (C-4), 166.8 (C-2), 162.8 (C-4"),
152.8 (C-7), 151.3 (C-9), 147.9 (C-5), 131.8 (C-6),
129.6 (C-2', 6'), 123.3 (C-1'), 117.0 (C-3', 5'), 107.4
(C-10), 103.5 (C-3), 102.6 (C-1"), 95.8 (C-8), 78.6
(C-5"), 77.5 (C-3"), 74.7 (C-2"), 71.4 (C-4"), 62.5
(C-6")o LA EHH 5 TR iE F A —F U0, g
&%) 14 1 plantaginin.

&Y 15 wELERMA (HEE, Molish
WY, 2 F 30 CpyH3017; HR-ESI-MS mi/z:
651.153 0 [M—+Na]*. 'H-NMR (600 MHz, DMSO-ds)
: 7.45 (1H, dd, J =8.4, 1.8 Hz, H-6'), 7.43 (1H, brs,
H-2"), 6.91 (1H, d, J = 8.3 Hz, H-5'), 6.80 (1H, d, J =
1.8 Hz, H-8), 6.72 (1H, s, H-3), 6.50 (1H, d, J = 1.8
Hz, H-6), 5.09 (1H, d, J = 7.3 Hz, H-1"), 4.18 (1H, d,
J=1.1Hz, H-1""), 3.98 (1H, d, J = 10.6 Hz, H-6""a),
3.12~3.71 (11H, m, H-2", 2", 3", 3" 4" 4" 5" 5"
6", 6"'b); 3C-NMR (150 MHz, DMSO-ds) J: 182.4
(C-4), 165.0 (C-2), 163.4 (C-7), 161.6 (C-5), 157.4
(C-9), 150.5 (C-4"), 146.2 (C-3"), 121.8 (C-1"), 119.7
(C-6"), 116.5 (C-5"), 114.1 (C-2'), 105.8 (C-10), 104.0
(C-1"), 103.6 (C-3), 100.3 (C-1"), 100.1 (C-6), 95.2
(C-8), 77.5 (C-3"), 77.2 (C-3"), 76.7 (C-5""), 75.9
(C-5"), 74.0 (C-2""), 73.6 (C-2"), 70.6 (C-4""), 69.8
(C-4"), 69.0 (C-6"), 61.5 (C-6"". LA R 5 kiR
EREA—FOT, WS EHEY 15 NARE R K-
7-O-B-D-JelH Kl

&Y 16: wELEMA (HEL, Molish
N RS, T30 CyH30013; HR-ESI-MS m/z:
585.157 7 [M+Na]'. 'H-NMR (600 MHz, CD;0D) §:
8.29 (1H, s, H-2), 8.18 (1H, d, J = 8.9 Hz, H-5), 7.52
(2H, d, J = 8.7 Hz, H-2', 6'), 7.39 (1H, d, J = 2.2 Hz,
H-8), 7.26 (1H, dd, J = 8.9, 2.2 Hz, H-6), 7.01 (2H, d,
J=8.7 Hz, H-3', 5", 5.07 (1H, d, J = 7.3 Hz, H-1"),
436 (1H, d, J = 7.3 Hz, H-1""), 4.15 (1H, d, J = 9.4
Hz, H-5""a), 3.91 (1H, dd, J = 11.5, 5.3 Hz, H-6"a),
3.84 (3H, s, 4-OCH3), 3.80 (2H, m, H-5", 5""b), 3.54

(3H, m, H-2"~4"), 3.36 (3H, m, H-2""~4"), 3.15
(IH, m, H-6"b); 3C-NMR (150 MHz, CD;OD) 4:
178.0 (C-4), 163.4 (C-7), 161.2 (C-4"), 159.3 (C-9),
155.3 (C-2), 131.4 (C-2, 6"), 128.3 (C-5), 125.9 (C-3),
125.4 (C-1"), 120.2 (C-10), 117.2 (C-6), 114.9 (C-3,
5", 105.8 (C-1""), 105.1 (C-8), 101.8 (C-1"), 77.8
(C-3"), 77.7 (C-3"), 77.4 (C-5"), 75.1 (C-2"), 74.7
(C-2"), 71.7 (C-4"), 71.1 (C-4"), 70.6 (C-5""), 66.9
(C-6"), 55.7 (4-OCH3). LA 304 5 SCHRFRIE (1) 2 A
—HW, MEENLEYW 16 A T-0-
primverosylformononetin.

WEY 17 FHEITERKAR (FEE, Molish
RN, T30 CxH30017: HR-ESI-MS mi/z:
649.138 8 [M+Na]"s 'H-NMR (600 MHz, DMSO-ds)
0: 7.29 (1H, s, H-6), 7.09 (1H, s, H-3), 6.77 (1H, s,
H-3"), 6.71 (1H, d, J = 1.8 Hz, H-8), 6.42 (1H, d, J =
1.8 Hz, H-6), 5.08 (1H, d, J= 7.6 Hz, H-1"), 4.89 (1H,
brs, H-1""), 3.15~3.70 (12H, m, H-2", 2", 3", 3" 4",
4™ 5" 5" 6", 6"); 3C-NMR (150 MHz, DMSO-ds)
0: 182.6 (C-4), 163.3 (C-7), 162.1 (C-2), 161.6 (C-5),
157.5 (C-9), 150.8 (C-2', 4), 140.8 (C-5", 115.0
(C-6"), 110.6 (C-1"), 109.3 (C-3), 105.7 (C-10), 104.4
(C-3", 101.6 (C-1""), 100.3 (C-1"), 99.7 (C-6), 94.9
(C-8), 77.6 (C-5", 5", 77.2 (C-3""), 76.8 (C-3"), 73.8
(C-2"), 73.6 (C-2"), 70.0 (C-4"), 69.9 (C-4""), 61.1
(C-6""), 61.0 (C-6"). LA Hidf 5 CoRARiE [ 2 A —
HOT, MEEMAEY 17 N isoetin-7-0-B-D-
glucopyranosyl-2'-O-o-D-glucopyranoside .

WEY 18: smETEMHA (HEED, Molish
SN EBHME, 4 F 30 C30H26013; HR-ESI-MS mi/z:
617.126 5 [M+Na]". 'H-NMR (400 MHz, CD30D) 4:
7.98 (2H, d, J=9.0 Hz, H-2’, 6"), 7.39 (1H, d, /= 15.9
Hz, H-7""), 7.30 (2H, d, J = 8.9 Hz, H-2"", 6""), 6.81
(2H, d, J=9.0 Hz, H-3", 5"), 6.79 (2H, d, J = 8.9 Hz,
H-3"", 5", 6.30 (1H, d, J = 2.0 Hz, H-8), 6.13 (1H, d,
J = 2.0 Hz, H-6), 6.06 (1H, d, J = 15.9 Hz, H-8"),
523 (1H, d, J = 7.4 Hz, H-1"), 4.29 (1H, d, J = 11.8,
2.1 Hz, H-6"b), 4.18 (1H, dd, /= 11.8, 6.6 Hz, H-6"a),
3.31~3.50 (4H, m, H-2"~5"); 3C-NMR (100 MHz,
CD;0D) 9: 179.4 (C-4), 168.8 (C-9""), 166.0 (C-7),
163.0 (C-5), 161.5 (C-4"), 161.2 (C-4""), 159.4 (C-2),
158.4 (C-9), 146.6 (C-7""), 135.2 (C-3), 132.2 (C-2',
6", 131.2 (C-2", 6", 127.1 (C-1""), 122.7 (C-1"),
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116.8 (C-3’, 5%, 116.0 (C-3", 5"), 114.8 (C-8'"),
105.6 (C-10), 104.0 (C-1"), 100.0 (C-6), 94.8 (C-8),
78.0 (C-3"), 75.8 (C-2"), 75.7 (C-5"), 71.7 (C-4"),
64.3 (C-6"). LA FHf 5 SOkl B A — 50, H
SEALE) 18 ARGTT

&Y 19: HOTEEMAR (FED, 513X
C13HgOs; HR-ESI-MS m/z: 283.021 3 [M+Na]*.
IH-NMR (600 MHz, DMSO-ds) d: 7.37 (2H, s, H-4,
5), 6.80 (2H, s, H-1, 8); BC-NMR (150 MHz,
DMSO-d) d: 174.1 (C-9), 153.2 (C-2, 7), 151.2 (C-1a,
8a), 143.7 (C-3, 6), 113.6 (C-4a, 5a), 109.1 (C-4, 5),
103.0 (C-1, 8). LA -%dm 5 SClikkais 5 A — 520,
WM B A 19 N 2,3,6,7-tetrahydroxyxanthone »

EY 20 HEOTLEEMAR (FED, 571K
C13HgOs; HR-ESI-MS m/z: 283.021 1 [M+Na]*.
'H-NMR (600 MHz, DMSO-ds) 0: 7.48 (1H, d, J= 8.5
Hz, H-4), 7.40 (1H, s, H-5), 6.91 (1H, s, H-8), 6.87
(1H, d, J = 8.5 Hz, H-3); 1BC-NMR (150 MHz
DMSO-ds) J: 174.8 (C-9), 153.4 (C-7), 151.2 (C-8a),
150.8 (C-2), 146.8 (C-1a), 143.8 (C-6), 132.8 (C-1),
116.5 (C-4), 114.9 (C-4a), 113.7 (C-5a), 113.0 (C-3),
109.4 (C-5), 103.2 (C-8). LA -%ds 5 ClikiRiE S A
— R0, WSS 20 4 1,2,6,7-tetrahydroxy-
xanthone.

WwEY 21: ABLERMK (FED, 751K
C17H;7NOs; HR-ESI-MS m/z: 306.110 1 [M+Na]*.
'H-NMR (400 MHz, CD;0D) 6: 7.44 (1H, d, J = 15.6
Hz, H-8), 7.39 (2H, d, J= 8.4 Hz, H-2, 6), 7.04 (2H, d,
J=8.4Hz H-2', 6", 678 (2H, d, J = 8.4 Hz, H-3, 5),
6.71 (2H, d, J = 8.4 Hz, H-3', 5"), 6.38 (1H, d, J= 15.6
Hz, H-7), 3.45 (2H, t, J = 7.2 Hz, H-8'), 2.75 (2H, t,
J =72 Hz, H-7"); BC-NMR (100 MHz, CD;OD) §:
169.2 (C-9), 160.5 (C-4), 157.0 (C-4'), 141.8 (C-7),
131.3 (C-1'), 130.7 (C-2, 6), 130.6 (C-2, 6"), 127.7
(C-1), 118.4 (C-8), 116.7 (C-3, 5), 116.3 (C-3', 5"),
42.6 (C-8"), 35.8 (C-7"). LA % 5 ki 3 A
— 2N, S EAA Y 21 S N-IR -5 -F 5 g
i Jiz o

WwEY 22: AEELEEMAR (FED, 751K
Ci17H17NO4; HR-ESI-MS m/z: 322.106 8 [M+Na]'.
'H-NMR (600 MHz, CD;0D) ¢: 7.46 (1H, d, J = 15.7
Hz, H-3), 7.40 (2H, d, J = 8.5 Hz, H-5, 9), 7.23 (2H, d,
J=8.5Hz, H-4, 8'), 6.79 (2H, d, J = 8.5 Hz, H-6, 8),

6.78 (2H, d, J=8.5 Hz, H-5", 7'), 6.44 (1H, d, J=15.7
Hz, H-2), 4.73 (1H, dd, J = 8.0, 4.9 Hz, H-2'), 3.53
(1H, dd, J = 13.6, 4.9 Hz, H-1'a), 3.44 (1H, dd, J =
13.6, 8.0 Hz, H-1'b); '*C-NMR (150 MHz, CDsOD) §:
169.6 (C-1), 160.5 (C-6"), 158.1 (C-7), 142.0 (C-3),
134.7 (C-3"), 130.6 (C-5, 9), 128.5 (C-4', 8"), 127.7
(C-4), 118.3 (C-2), 116.7 (C-6, 8), 116.1 (C-5', 7"),
73.5(C-2"), 48.4 (C-1")o UL L% # 5 SRR HE A —
e, WG 22 N N-JR - S A
i

&Y 23: At Em R (HEE, 77X
C22H36N4O5; HR-ESI-MS m/z: 475.252 5 [M—i—Na]*o
'H-NMR (400 MHz, CDsOD) ¢: 5.71 (2H, d, J= 1.0
Hz, H-8, 8'), 3.98 (2H, t, J = 5.5 Hz, H-2, 2"), 3.68
(4H, t, J = 6.6 Hz, H-11, 11"), 3.22 (4H, m, H-5, 5),
2.31 (4H, t, J = 6.6 Hz, H-10, 10), 2.11 (6H, brs,
H-13, 13"), 1.84 (4H, m, H-3, 3"), 1.60 (4H, m, H-4,
4"); BC-NMR (100 MHz, CDsOD) : 170.4 (C-1, 1),
169.7 (C-7, 7", 151.6 (C-9, 9), 120.9 (C-8, 8), 60.8
(C-11, 11", 55.7 (C-2, 2", 44.6 (C-10, 10"), 39.5 (C-5,
5"), 32.7 (C-3, 3"), 26.0 (C-4, 4"), 18.5 (C-13, 13"), LA
EHUE SRR IE R A B, WS ELEY) 23
°A eleutherazine B

&Y 24: ATERR AR (FE, 757X
Ci3H14N202; HR-ESI-MS m/z: 253.094 6 [M+Na]*.
"H-NMR (400 MHz, CDs0OD) ¢: 7.48 (1H, d, J = 8.0
Hz, H-9), 7.34 (1H, d, J = 8.0 Hz, H-12), 7.13 (1H, m,
H-11), 7.04 (1H, m, H-10), 4.71 (1H, m, H-3), 3.97
(1H, dd, J=12.1, 5.0 Hz, H-5), 3.44 (1H, dd, J=16.3,
4.0 Hz, H-6a), 3.02 (1H, m, H-6b), 1.75 (3H, d, J =
6.8 Hz, 3-CH3); '*C-NMR (100 MHz, CD;0OD) 4:
173.6 (5-COOH), 138.6 (C-13), 131.3 (C-2), 127.5
(C-8), 123.3 (C-11), 120.6 (C-10), 119.2 (C-9), 112.3
(C-12), 107.8 (C-7), 59.8 (C-5), 51.2 (C-3), 24.3 (C-6),
17.1 (3-CHs)o VA E3HE 5 SCRRARIE S A — 023, i
WEMNAY 24 N 1,23 4-tetrahydro-1-methyl-B-
carboline-3-carboxylic acid.

waE 25. attEmAR (HED, 70713
C1iHoNO,; HR-ESI-MS m/z: 210.052 5 [M+Na]*.
"H-NMR (400 MHz, CDsOD) ¢: 7.69 (1H, d, J = 7.8
Hz, H-5), 7.36 (1H, d, J = 7.8 Hz, H-8), 7.19 (1H, s,
H-4), 7.11 (1H, m, H-7), 7.04 (1H, m, H-6), 3.86 (1H,
dd, /=94, 3.8 Hz, H-9a), 3.52 (1H, dd, J = 15.2, 3.8
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Hz, H-9b), 3.15 (1H, dd, J = 15.2, 9.4 Hz, H-9a);
BC-NMR (100 MHz, CD;OD) d: 174.4 (C-3), 138.4
(C-8a), 128.5 (C-4a), 125.2 (C-8), 122.8 (C-7), 120.1
(C-6), 119.4 (C-5), 112.4 (C-4), 109.6 (C-3a), 56.7
(C-9a),28.5 (C-9). LA EEds 5 CifRiE HA — 324,
4 5 LA 25 N naphthisoxazol A

&Y 26: AL EEMA (FED, 413X
Ci3H1oN202; HR-ESI-MS m/z: 249.063 3 [M+Na]*.
IH-NMR (400 MHz, CD;0OD) 6: 8.40 (1H, d, J = 5.0
Hz, H-3), 8.29 (1H, d, J = 5.0 Hz, H-4), 8.20 (1H, d,
J =19 Hz, H-5), 7.70 (1H, d, J = 8.2 Hz, H-6), 7.60
(1H, t, J = 7.4 Hz, H-8), 7.30 (1H, t, J = 7.4 Hz, H-7),
4.10 (3H, s, 1-COOCH3); C-NMR (100 MHz,
CD;0D) 6: 167.3 (1-CO), 143.3 (C-1), 138.8 (C-3),
137.8 (C-13), 133.6 (C-10), 130.7 (C-12), 130.5 (C-6),
122.8 (C-5), 121.7 (C-7), 121.6 (C-11), 119.9 (C-4),
113.4 (C-8), 53.0 (1-COOCH3) . LA_ ¥ #5 5 SCiik e
FEAR—FD), MUEEEY 26 T 1-H A T EE-B-IE
EL R

&Y 27: BETLERMA (FED, 71
C19HgN,02; HR-ESI-MS m/z: 329.125 8 [M+Na]*.
IH-NMR (600 MHz, CD;OD) 6: 7.49 (1H, d, J = 8.0
Hz, H-5), 7.33 (4H, m, H-3', 4', 5', 8), 7.22 (2H, m,
H-2', 6), 7.15 (1H, m, H-7), 7.06 (1H, m, H-6), 5.15
(1H, t, J = 6.4 Hz, H-1), 3.88 (1H, dd, J = 8.6, 5.9 Hz,
H-3), 3.55 (1H, dd, J = 14.4, 5.6 Hz, H-7'a), 3.34 (1H,
m, H-7'b), 3.28 (1H, m, H-4a), 3.16 (1H, dd, J = 16.0,
8.0 Hz, H-4b); 3C-NMR (150 MHz, CD;0D) : 173.0
(3-COOH), 138.4 (C-10), 136.2 (C-1'), 130.6 (C-2',
6"), 130.2 (C-3', 5'), 129.5 (C-13), 128.8 (C-4"), 127.5
(C-11), 123.5 (C-7), 120.5 (C-6), 119.2 (C-5), 112.3
(C-8), 107.9 (C-12), 55.7 (C-3), 54.1 (C-1), 39.6
(C-7),23.4 (C-4). VL FEdi 5 ClifdRiE FE A —F,
WM AW 27 N 1-benzyl-2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indole-3-carboxylic acid.

wEY 28: BETLEMAR (FED, 741K
CoH;;1NO, HR-ESI-MS m/z: 172.073 1 [M+Na]*.
'H-NMR (400 MHz, CD;OD) 6: 7.23~7.39 (5H, m,
H-2', 3, 4, 5, 6"), 5.25 (1H, s, H-1), 1.66 (3H, s,
H-3); *C-NMR (100 MHz, CD;0D) §: 159.9 (C-2),
142.3 (C-1), 129.3 (C-3', 5'), 128.5 (C-4'), 127.0
(C-2', 6", 75.7 (C-1), 9.2 (C-3). UL _E#¥5 5 ikl &
FAR—FCT, WUEEEY) 28 9 (F)-1-phenyl-2-

imido-1-propanol.

EY 29: BOTLERHAR (PR, 71X
C12H17NO2; HR-ESI-MS m/z: 230.115 0 [M+Na]*.
'H-NMR (400 MHz, CD;0D) 6: 7.30~7.39 (5H, m,
H-2~6), 4.62 (1H, d, J = 8.4 Hz, H-7), 3.99 (1H, m,
H-8), 2.82 (3H, s, H-12), 1.72 (3H, s, H-10), 1.42 (3H,
d, J=6.7 Hz, H-11); 3C-NMR (100 MHz, CD;0D) 6:
173.3 (C-9), 144.1 (C-1), 129.1 (C-3, 5), 128.5 (C-4),
127.5 (C-2, 6), 76.4 (C-7), 61.1 (C-8), 28.7 (C-12),
21.2 (C-10), 15.4 (C-11). LA EH¥i 5 30k B FEA
— H R, MEENLEY 29 N (1S2R)-N-
acetylephedrine.

&Y 30: AT ERMAR (FED, 741K
C12H17NO2; HR-ESI-MS m/z: 230.115 0 [M+Na]*.
'H-NMR (400 MHz, CD;OD) 6: 7.30~7.39 (5H, m,
H-2~6), 4.72 (1H, d, J = 6.8 Hz, H-7), 4.68 (1H, m,
H-8), 2.90 (3H, s, H-12), 1.91 (3H, s, H-10), 1.25 (3H,
d, J=6.8 Hz, H-11); 3C-NMR (100 MHz, CD;0D) ¢:
173.2 (C-9), 144.0 (C-1), 129.3 (C-3, 5), 128.9 (C-4),
127.4 (C-2, 6), 77.0 (C-7), 56.5 (C-8), 32.7 (C-12),
22.1 (C-10), 15.4 (C-11). LA % 5 SClkikiE i 3
A —F R, M E &Y 30 4 (1R2S)-N-
acetylephedrine.

&Y 31 AT ERBAR (PR, 701X
CiH1sNO2; HR-ESI-MS m/z: 216.099 1 [M+Na]*.
'H-NMR (400 MHz, CD;OD) 6: 8.00 (1H, s, H-9),
7.33~7.40 (5H, m, H-2~6), 4.59 (1H, d, J = 8.1 Hz,
H-7), 3.77 (1H, m, H-8), 2.86 (3H, s, H-10), 1.07 (3H,
d, J=6.9 Hz, H-11); 3C-NMR (100 MHz, CD;0D) ¢:
166.0 (C-9), 143.5 (C-1), 129.5 (C-3, 5), 129.0 (C-4),
127.9 (C-2, 6), 75.6 (C-7), 61.5 (C-8), 26.3 (C-10),
15.8 (C-11). LA B 5 SCRIRIE FE A — 3120, g
YA W) 31 JN(1S,2R)-N-formylephedrine »

&Y 32: BELERHAR (FED, 71X
C1H1sNO2; HR-ESI-MS m/z: 216.099 1 [M+Na]*.
'H-NMR (400 MHz, CD;OD) ¢: 8.04 (1H, s, H-9),
7.27~7.29 (5H, m, H-2, 3, 4, 5, 6), 4.68 (1H, d, J =
8.8 Hz, H-7), 4.53 (1H, m, H-8), 2.97 (3H, s, H-10),
0.96 3H, d, J = 6.9 Hz, H-11); '*C-NMR (CD;OD,
100 MHz) 6:165.9 (C-9), 143.5 (C-1), 129.4 (C-3, 5),
129.0 (C-4), 128.2 (C-2, 6), 75.4 (C-7), 54.7 (C-8),
31.3 (C-10), 14.3 (C-11) DA EE0HE 5 SCRRFRIE (1) 2
A=, MEENLAEY 32 N (1R2S)-N-
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formylephedrine.

&Y 33: e mAR (FED, 7+
CsHgN20,; HR-ESI-MS m/z: 149.032 7 [M+Na]*.
"H-NMR (600 MHz, CD;OD) ¢: 7.24 (1H, d, J = 1.0
Hz, H-6), 1.87 (3H, d, J = 1.0 Hz, 5-CH3); '3C-NMR
(150 MHz, CD;0D) 6: 167.4 (C-4), 153.7 (C-2), 139.1
(C-6), 110.4 (C-5), 12.1 (5-CH3) DA %l 5 SCrikR
TEHEAR—FB0, W e G 33 i e .

WEY 34: L EEMAR (FED, 413X
C10H14N205; HR-ESI-MS m/z: 265.080 0 [M—l—Na]*o
'H-NMR (400 MHz, CD;OD) §: 7.81 (1H, d, J= 1.2
Hz, H-4), 6.28 (1H, t, J = 7.0 Hz, H-1"), 4.39 (1H, m,
H-3"), 3.90 (1H, dt, J = 3.4, 3.4 Hz, H-4"), 3.79 (1H,
dd, J = 12.0, 3.2 Hz, H-5'b), 3.72 (1H, dd, J = 12.0,
3.7 Hz, H-5'a), 2.23 (2H, m, H-2'), 1.88 (3H, brs,
3-CHs); 3C-NMR (100 MHz, CD;OD) 6: 166.4 (C-2),
152.4 (C-6), 1382 (C-4), 111.5 (C-3), 88.8 (C-4"),
86.3 (C-1'), 72.2 (C-3"), 62.8 (C-5'), 41.2 (C-2"), 12.4
(3-CH3)o DA R 5 SR iE FE AR — 3B, e
& 34 2 i SN IR R E AL

&Y 35: B ERMA (FED, 21X
Ci0H1sN¢O4; HR-ESI-MS m/z: 305.096 8 [M~+Na]*.
'H-NMR (600 MHz, CDs;OD) ¢: 7.96 (1H, s, H-5),
5.83 (1H, d, J= 5.6 Hz, H-1"), 4.60 (1H, t, J = 5.6 Hz,
H-2), 4.30 (1H, dd, J = 5.0, 3.4 Hz, H-3'), 4.10 (1H,
dt, J = 3.0, 3.0 Hz, H-4'), 3.85 (1H, dd, J = 12.2, 3.0
Hz, H-5'b), 3.74 (1H, dd, J = 12.2, 3.2 Hz, H-5a);
3BC-NMR (150 MHz, CD;OD) §: 159.4 (C-1), 155.2
(C-2), 152.5 (C-3), 138.6 (C-5), 118.6 (C-4), 90.2
(C-1'), 87.3 (C-4'), 75.5 (C-2), 72.3 (C-3'), 63.2
(C-5") LA FHUR 5 SRS AR — 3321, s e
&Y 35 N 2-F IR .

&Y 36: HtaEMmAR (HED, 713
CoH7NO; HR-ESI-MS m/z: 168.041 8 [M+Na]*.
'H-NMR (600 MHz, CD;OD) 6: 9.89 (1H, s, H-8),
8.16 (1H, d, J = 7.6 Hz, H-4), 8.10 (1H, s, H-2), 7.48
(1H, d, J= 8.0 Hz, H-7), 7.28 (1H, t, J = 8.0 Hz, H-6),
7.24 (1H, t, J = 7.6 Hz, H-5); '3C-NMR (150 MHz,
CD;0D) ¢: 187.4 (C-8), 139.7 (C-2), 138.9 (C-7a),
125.7 (C-3a), 125.0 (C-4), 123.6 (C-6), 122.4 (C-5),
120.1 (C-3), 113.1 (C-7). LA -EuE 5 ClRikoaE i &
AR—FB3, W EAL S 36 Ay 3-I5| W HTEE

&Y 37 At ERHA (FED, 741

CoH{NO>; HR-ESI-MS m/z: 188.068 2 [M+Na]*.
'H-NMR (600 MHz, CD;0D) §: 7.31~7.36 (4H, m,
H-1, 2, 4, 5), 7.28 (1H, t, J = 7.1 Hz, H-3), 3.78 (1H,
dd, J= 8.9, 4.3 Hz, H-8), 3.34 (1H, overlapped, H-7a),
3.00 (1H, dd, J = 14.5, 8.9 Hz, H-7b); '3C-NMR (150
MHz, CD;0D) §: 173.7 (C-9), 137.3 (C-6), 130.4
(C-1, 5), 130.0 (C-2, 4), 128.4 (C-3), 57.6 (C-8), 38.2
(C-7)o VA FHHR 5 SOk IE A — B4, e
&Y 37 N L-KHER -

& 38 At EmAR (HED, 713
C12H14N203; HR-ESI-MS m/z: 257.089 5 [M—i—Na]*o
'H-NMR (600 MHz, CD;0D) ¢: 7.33 (1H, m, H-5),
7.26 (1H, td, J = 7.7, 1.0 Hz, H-7), 7.07 (1H, td, J =
7.7, 1.0 Hz, H-6), 6.89 (1H, d, J = 7.7 Hz, H-8),
3.15 (2H, m, H-11), 2.11 (2H, m, H-10), 1.83 (3H, s,
H-2'); 3C-NMR (150 MHz, CD;0D) §: 181.7 (C-2),
173.0 (C-1"), 142.7 (C-9), 132.5 (C-4), 130.6 (C-7),
125.2 (C-5), 123.7 (C-6), 111.4 (C-8), 76.5 (C-3),
37.9 (C-10), 35.6 (C-11), 22.4 (C-2"). LA E#IES
SRR IE B AR — ), MK ENEY 38 K
bacilsubteramide A .

EY 39: HETLERMA (FED, 7713
C27H2sN»04; HR-ESI-MS m/z: 467.194 0 [M+Na]*.
'H-NMR (400 MHz, CDsOD) &: 7.71 (2H, m, H-2,
6"), 7.52 (1H, m, H-4'), 7.43 (2H, m, H-3, 5"), 7.22~
7.26 (4H, m, H-2"", 3", 5" 6""), 7.07~7.19 (6H, m,
H-2"~6", 4"), 4.78 (1H, dd, J = 8.4, 6.8 Hz, H-7),
430 (1H, m, H-4), 3.97 (1H, dd, J = 11.2, 44 Hz,
H-3a), 3.90 (1H, dd, J=11.2, 6.0 Hz, H-3b), 3.12 (1H,
dd, J = 13.6, 6.8 Hz, H-10a), 2.98 (1H, dd, J = 13.6,
8.4 Hz, H-10b), 2.81 (2H, dd, J = 7.9, 6.8 Hz, H-11),
2.00 (3H, s, H-1); 3C-NMR (100 MHz, CD;0D) ¢:
173.3 (C-2), 172.6 (C-6), 169.9 (C-9), 138.9 (C-1"),
138.5 (C-1""), 135.3 (C-1'), 132.8 (C-4"), 130.4 (C-3"",
5"), 130.3 (C-3", 5"), 129.5 (C-2", 4", 6"), 128.5
(C-2, 2", 6, 6'), 127.8 (C-3', 5", 127.5 (C-4"), 66.1
(C-3), 56.6 (C-5), 51.2 (C-4), 39.0 (C-10), 38.0 (C-11),
20.8 (C-1)o LA FH#E 5 SCiRAROE HE A — B0, s e
&Y 39 e B IE IR -

4 RIMARITENSE

B, IR MTT 7%, &St &49xt
RAW264.7 ANMBHIANARERETE, KIMIERESN 1~
50 umol/L I, HALEMWOLIE (4) fHE5 7 M
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EL3E S it m L (P>0.05), Btk &4 xt
RAW264.7 4035 Je4n fe s PEAE FH
IRIEAI A 25, R Griess £1), KT
Bk &YXt IR 2 8E (LPS) 531 RAW264.7 40
(1) NO A g2, BOn B4 KA RAW264.7 44
FiL, 8 R FE N 1X 105 AN/mL ) 54 i B, LA
4L 100 pL BFPF 96 FLRH, B4 3 ANEI, T
REFFEP B IR (37 C. 5% COp. e 4
WhEESS, FFEERRFRAL, % T &% S84 P LPS K
YRR, S oy N FR AL R 254 % 97 58
B (EH LR 54 104 204 30, 40+ 50 umol/L
ERI MR 725D . BHYEZY N-monomethyl-L-

arginine (L-NMMA) 2 (EHHME L-NMMA (144
MukEFRdE) . LPS 4l (% LPS [MAMuRE ). B
7% 24h 5, BUEIE 100 pL %2 5 —T19 96 LA,
1AM 50 uL Griess 18471 A A B ¥R (A #: R
0.5 g XTRILFKMR, T 150 mL 10%FME5ER+; B
W FRELO0.1 g N-o-ZE 2%, VT 20 mL 4K,
T 10%FMESERFFEZE 150 mL), #5%E (2 30 min,
TEEFR 570 nm NATISFL 4 (. THE A=,

N Z6 = (ALps — 4 2m)/(ALPS — A s)

iR (R D or, (a3, 5. 8~11. 13~15,
17. 18. 21~27. 35. 36. 39 %} LPS #5511 RAW264.7
AR NO A RILH T B R RHHIfE A .

F1 LAY 1~39 3 LPS R RAW264.7 485 NO £ BEAIHIEIZE (x+s,n=3)
Table 1 NO inhibition of compounds 1—39 on LPS-induced RAW264.7 (; +s,n=3)

HaEw ICso/(umol-L™1) &Y ICso/(umol-L ™) EY) ICso/(umol-L ™)
L-NMMA 14.77£1.50 14 21.38+0.71 28 >50
1 >50 15 21.1940.64 29 >50
2 >50 16 >100 30 >50
3 42.89+2.35 17 25.57+1.95 31 >50
4 >50 18 28.334+1.29 32 >50
5 39.11+3.58 19 >50 33 >50
6 >50 20 >50 34 >50
7 >50 21 41.084+0.59 35 23394245
8 32.31%£4.23 22 37.07£1.76 36 41.471+2.96
9 39.68+2.86 23 24.68+1.90 37 >50
10 42.08+3.98 24 41.001+1.47 38 >100
11 38.67%1.59 25 42.384+2.89 39 23.79+1.72
12 >100 26 42.601+1.88
13 42.891+1.52 27 37.15%£1.61
5 iR SE Ak

AR S TS 1 TR R SR AR B R
gy, HILHA 23 MEAYE IR 2 B 153,
10 MEAPIE N2 BED 8 o B 19 38 . J8 X 3
P 218 RN AL BRI R () AR i MR AT I E S, R
TR AN AV B A — e Pt gE e, HIE
KB (1~20) MIPLRIEER T AW (21~
39), HHEER SRR RAEY (3~
18) BHFFTE (1. 2. 19, 200 MIHLRIENETR,
R 2 MHERSEERTE (9. 10, 150 17) #iER 1
ANFEIEEL (3~8. 11~13) kSR, ATHEN &
24 S BT S T SR RN DG, M8, W
FRARRRD, ZERIEFR—DIEK.

FBAR FIAHAEH ) ENRAEARZTE

[1] " EZ L [S]. —&6. 2020: 279.

[21 FftEf, BE0EE, TR, & FEmsE Ry e
1 R WG PR R FE 3t B [7]. "R E24, 2016, 47(19):
3513-3521.

[31 AN, HEF, X8, & T OBz i S
i ARG LR 1K) 7 25 UE VR U (], AR R,
2019, 14(10): 2655-2659.

[4] Alabri T H A, Al Musalami A H S, Hossain M A, et al.
Comparative study of phytochemical screening,
antioxidant and antimicrobial capacities of fresh and dry
leaves crude plant extracts of Datura metel L [J]. J King
Saud Univ - Sci, 2014, 26(3): 237-243.

[5] Yang B Y, Guo R, Li T, et al. New anti-inflammatory
withanolides from the leaves of Datura metel L [J].

Steroids, 2014, 87: 26-34.



* 4152 «

FED 20217 H $52% B 148 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

RET, AR, FUL, . ARG R Kb
AATEHERF ST [7]. FESLI R IRE, 2016, 22(7):
54-57.

Liu Y B, Cheng X R, Qin J J, et al. Chemical constituents
of Toona ciliata var. pubescens [J]. Chin J Nat Med, 2011,
9(2): 115-119.

Chen C Y, Hsieh S L, Hsich M M, et al. Substituent
chemical shift of rhamnosides from the stems of
Cinnamomum osmophleum [J]. Chin Pharm J, 2004,
56(3-6): 141-146.

TR, BT, WY, S BBk AR 3 R 2K o AT A
[J]. H¥HZY, 2015, 46(14): 2034-2039.

Diibeler A, Voltmer G, Gora V, et al. Phenols from Fagus
sylvatica and their role in defence against Cryptococcus
fagisuga [J]. Phytochemistry, 1997, 45(1): 51-57.

Kuo J C, Zhang L J, Huang H T, er al. Bioactive
flavonoid glycosides and HPLC and UPLC quantification
of commercial Astragali Semen  [J].
Molecules, 2020, 25(20): E4762.

FRLLZE, BREA, KU, A% 2R B E R
Ay [T, R EEZEE, 2009, 7(4): 265-268.

A, ZRALf, ASHEET, SRR AL R (0]
25225, 2008, 43(2): 173-180.

Abduwaki M, Eshbakova K A, Dong J C, et al.
Flavonoids from flowers of Hyssopus cuspidatus [J].
Chem Nat Compd, 2014, 50(5): 915-917.

TWH, A, WA, EEEERS T [J].
o 1245 4% 35, 2008, 33(5): 526-530.

Formisano C, Rigano D, Senatore F, et al. Flavonoids in

Complanati

subtribe Centaureinae (Cass.) Dumort. (tribe Cardueae,
Asteraceae): Distribution and'3C-NMR spectral data [J].
Chem Biodivers, 2012, 9(10): 2096-2158.

FE, BE, WE, & PR ERGTAR [J]. P
24,2018, 49(1): 95-99.

Kulesh N I, Fedoreev S A, Veselova M 'V, et al. Effects of
isoflavonoids from Maackia amurensis roots on the
metabolic reactions of the liver in experimental toxic
hepatitis [J]. Pharm Chem J, 2016, 50(7): 451-457.

Shi S Y, Zhou Q, Peng H, et al. Four new constituents
from Taraxacum mongolicum [J]. Chin Chem Lett, 2007,
18(11): 1367-1370.

Wang L W, Kang J J, Chen 1], ef al. Antihypertensive and
vasorelaxing activities of synthetic xanthone derivatives
[J]. Bioorg Med Chem, 2002, 10(3): 567-572.

MR, po e, XU, & PERAE A O B

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

S5 (7). PESEI TSR, 2017, 23(17): 34-40.
Krasnoff S B, Howe K J, Heck M L, et al. Siderophores
from the entomopathogenic fungus Beauveria bassiana
[J]. J Nat Prod, 2020, 83(2): 296-304.

FYEE, RN, B, & o EUL o i 09T
[J]. H¥ZY, 2006, 37(9): 1304-1306.

Li G Q, Zhang Y B, Guan H S. A new isoxazol from
Glehnia littoralis [J]. Fitoterapia, 2008, 79(3): 238-239.
g, BER, hF5 2, & E ALY TR
[J]. 25243, 1979, 14(3): 167-177.

Mclsaac W M, Ho B T, Estevez V, et al. Chromatography
of B-carbolines [J]. J Chromatogr A, 1967, 31: 446-454.
Zhao W, Deng A J, Du G H, et al. Chemical constituents
of the stems of Ephedra sinica [J]. J Asian Nat Prod Res,
2009, 11(2): 168-171.

Ocejo M, Carrillo L, Vicario J L, et al. Role of
pseudoephedrine as chiral auxiliary in the “acetate-type”
aldol aldehydes; asymmetric
synthesis of highly functionalized chiral building blocks
[7]. J Org Chem, 2011, 76(2): 460-470.

Sun H J, Jin H A, Sang K P, et al. A practical and
convenient procedure for the N-formylation of amines
using formic acid [J]. Bull Korean Chem Soc, 2002,
23(1): 149-150.

TRYEHE, TRIEE, BRI R ORERME A B
4y [0]. FEZRKEZER, 2007, 38(4): 315-319.
Youssef D T A, Badr J M, Shaala L A, et al. Ehrenasterol

and biemnic acid; new bioactive compounds from the Red

reaction with chiral

Sea sponge Biemna ehrenbergi [J]. Phytochem Lett, 2015,
12: 296-301.
NER, EEAR, BULPE ZRA50] PTP 1B MR A A4S
DAL ETT (3], H 2544, 2013, 36(11): 1783-1785.
[, R, MR, 5. LT Aplysinopsis sp.
A o B AT (0], T EE VRS, 2009, 28(4):
21-25.
%%, KR, TR, & RPN ERE Fusarium
oxysporum XA =Y RIBE T [J]. hE 2, 2018,
49(22): 5247-5253.
Xie C L, Xia J M, Su R Q, et al. Bacilsubteramide A, a
new indole alkaloid, from the deep-sea-derived Bacillus
subterraneus 11593 [J]. Nat Prod Res, 2018, 32(21):
2553-2557.
Mei Q X, Chen X L, Xia X, et al. Isolation and
chemotaxonomic significance of chemical constituents
from Rubus parvifolius [J]. Chin Herb Med, 2016, 8(1): 75-79.
[TiEmeE T LAF]



