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Chemical constituents from aerial parts of Leonurus macranthus
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Abstract: Objective To investigate the chemical constituents from the aerial parts of Leonurus macranthus. Methods The chemical
constituents were separated and purified by silica gel, Sephadex LH-20, ODS column chromatographies, and semi-preparative HPLC.
Their structures were determined by physicochemical properties and spectroscopic data. Results Nineteen compounds were isolated
from the CH,Cl, layer of 70% aqueous acetone extract in the aerial parts of L. macranthus, and identified as (+)-syringaresinol (1),
(+)-1-hydroxysyringaresinol (2), rayalinol (3), erythro-guaiacylglycerol-B-O-4'-coniferyl ether (4), (7R,7'R,7"S,8S,8'S,8"S)-3",4"-
dihydroxy-3,5,4',5"-tetramethoxy-7,9":7',9-diepoxy-4,8"-oxy-8,8'-sesquineo-lignan-7",9"-diol ~ (5), (7R,7'R,7"S,8S,8'S,8"S)-4",5"-
dihydroxy-3,5,3',4"-tetramethoxy-7,9":7',9-diepoxy-4,8"-oxy-8,8"-sesquineo-lignan-7",9"-diol  (6), genkwanin (7), 3'-hydroxy-
genkwanin (8), eriodictyol (9), isoscopoletin (10), p-coumaric acid (11), caffeic acid methyl ester (12), trans-ferulic acid (13), syringic
aldehyde (14), vanillic acid (15), oct-1-en-3-yl B-glucopyranoside (16), 5-hydroxy-2-pyrrolidone (17), pterolactam (18), and
nicotinamide (19), respectively. Conclusion Compounds 1—6 and 9—19 are isolated from the plants of genus Leonurus Linn. for the
first time, and compounds 7 and 8 are found from L. macranthus for the first time.
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JEEEL (Lamiaceae) 7t} % JE Leonurus Linn.
WY, AR 25 Ml 5 AT, T8I0 AE
PR ERC S AR Ay X, FEA 12 M, 1AM
Pl 2 AR, CREZG L) 2015 4 RRIE 838 BE
HATRGM LSRRI R AR S
i RERLJE 22 PR A () 1 b0 AE IR TR E b 28 REREY
B, HTHRIT HEAN. JRE. &M, BiEA
RS IR R AR i R ST R I, 2 REE
JEFE RIS S I P B AR S DRI )2 1)
HIENE, BFEROUUERYT . MO PURBUN.
102 E AN 111 N 71 R4 7@ SN 1 [ ER 7
PR A HEPTO LT M2 B AL AR
e T TR, IAEEGE TS R AR,
TG RPRERIBE AR BT KAE SRR
J&E Bl o BF 5 Jm MW K A6 25 BF % Leonurus
macranthus Maxim. ¥ F¥5y, FEATILT
HARFITIRIEE, BATEMIAS . FIURSEEN, &
R AE N f BER A, 1RITRZe. AR
BRI« TR AT IWT 7RI, KAERS BERE 70%
P B 1) S8 TR e A< RGN, E A% B A0 i 22
(LPS) %3 BV-2 /M AN MR 4R (NOD,
TR FAG AT TWI, 7 %E T 20 A HAE
Ft R ARSI AR KA E RS R S e
RGO A T HATRIES T, 23 349810 19 MEE ),
DN (H)-THNEE [(+)-syringaresinol, 1]+ (+)-1-
BT H M ZE  [(H)-1-hydroxy-syringaresinol , 2]+
rayalinol ( 3 ) . erpthro-guaiacylglycerol-pB-O-4'-
coniferyl ether (4). (7R,7'R,7"S,85,8'S,8"S)-3",4"-
dihydroxy-3,5,4',5"-tetramethoxy-7,9":7',9-diepoxy-4,8"-
oxy-8,8'-sesquineo-lignan-7",9"-diol (5). (7R,7'R,7"S,
8S.,8'S,8"8)-4' 5"-dihydroxy-3,5,3' 4" -tetramethoxy-7,9":
7'9-diepoxy-4,8"-0xy-8,8'-sesquineo-lignan-7",9"-diol
(6). 5cft % (genkwanin, 7). 3-FFHIEle &
(3'-hydroxy-genkwanin, 8). =5} Ceriodictyol, 9)-
SR 5 (isoscopoletin, 10) X} 7 5 (p-coumaric
acid, 11). WIHERRZ IS (caffeic acid methyl ester,
12). BB (trans-ferulic acid, 13). T M
(syringic aldehyde, 14). FFEL[R (vanillic acid, 15).
oct-1-en-3-yl B-glucopyranoside (16). 5-F£FE-2-A 1%
el ( 5-hydroxy-2-pyrrolidone, 17)+ pterolactam (18)
FHEERE (nicotinamide, 19). 1, &Y 1~6
1 9~19 75 M i BF R @A 4y BS AR 3, 7 F
8 K EH IRMKAEaG BERE 7y B A3

1 {XEE5HH

Rudolph Autopol IV HBIHEGIIEAL;  mRiei-
B PR RAT I R FE (H AR HEAF]D); Varian
Inova-500 BRI (SE[E Varian A F]D; Vil
T S ROB AR AL CHARRHEA ] D) YMC-Pack
ODS-A fffil# HPLC f4if%4E (250 mmX 10 mm, 5
pm) . Sephadex LH-20 8} (Amersham Biosciences,
Fii#t); ODS (40~63 pm, %[ Merck); Milli Q
HBAiKHL (Millipore A F]); A RE HEER (200~
300 H O S 2 (035 1] GFosq fERTRHIAR Y A 7 iy
AT A= 3B ST, EdhE. —&
e BEIR lE SRR b T A,
VIRl mRCRAH T R CREE. 25 A
itkal, KAHELEK,

KA BEEL T 2013 4E 8 AR AL T A,
2 bt B 2 KA TR 2GR ST L B I R
SN JE BBl ad BE R @ K W) K AL 2 B 5 Leonurus
macranthus Maxim. 1] H I 38 4> » 25 ¥ Fx &
(JLI-LM-201308) A7 I8AE Ak 3T H 1 25 K 2 v 2 BAR
WFFTHL
2 RBESE

TR R 34 5.0 kg, E, 70%
AR AR 3 K (BRR S0 L, 2 d). A IFHEHUH,
PR BT, 1RE 362 g BURE 320, fn/K
TRA, U IE Qe U AR, 93 1E Ok
AHBAL 65 g, A M BEAHGAL 20 go g 5T
PEAHGAL (18 g) ZRER (200~300 H) FEEE%
I, IECKE-BERR MG (50 1—1:2). & -
FIEE (20 0 11 : 1D BAEEBEMAS 2 15 MR (A~
0). ¥4 D 4 Sephadex LH-20 ¥ (%% (&4)i- H %
1:1), 153 8 M4 (D1~D8). D5 & -l %
AH CHEE-7K 70 2300 43459 14 (3.0 mg)s
D6 S FLE LG 7 (1.8 mg). D6 RRRZ 4%
WA (FEE-ZK 50 1 500 afifb 3454 7 (9.8 mg)
112 (13.0 mg). D8 £l il (FHEE-/K, 46 .
54) Ak b5 15 (4.7 mg) F11 (10.1 mg).
oy F &8 mAH (PEE-/K 55 1 45) 4iffs 10
(4.6 mg) Uity G & HEEITE, 20432 8(6.6 mg),
B4 Sephadex LH-20 (G47-FEE 10 1) ARk
itk b 5 8 (128 mg) A113 (2.8 mg). i1
S HEYE, SO0MAMEY9 3.5mg), BHES
ODS H:ta i, FIEE-ZKAREEBENE (40 © 60—100 1 0),
B3] 4 MRS (T1~T14). 11 ZPH 500k (-
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K50 1500 4ifbfH bGP 1 (229 mg). Wi I &
ODS HEfail, HEE-/K (40 1 60—100 : 0) BHEEUL
fiit, 755 6 M (J1~J6). J1 L2HI4 WA (4
ii-7K 23 0 77) Atk G 2 (5.6 mg). 12 &
FIWH CZBG-7K, 17 1 83) 4tk i3k &4 4 (3.6
mg). J4 LA (ZIE-/K 27 © 73) 4tk 54k
A5 (3.4mg) 16 (2.9mg). s L4 ODS
o3, FIEE-/K (20 0 80—100 : 0) BHEEVEML, 195
4 My (L1~L4). L1 LfbkE @i, — & F -
FEECI0 @ 11 DBBEEVENL, 152 3 Mt/ (Lla~
Llc). Lla & -l WiAH (LE-/K 27 @ 73) 4ifktd
& 17 (3.9 mg) 118 (42 mg). L1b &4
WA CLJE-7K 6 2 94) 2L 54 19 (82.6 mg)
3 (4.4 mg). L4 %t Sephadex LH-20 i, H
BEvEfe, 1535 MR (Lda~Lde). Lac 4%
WA CLE-/K 24 2 76) 2litb b 54 16 (6.1 mg).
3 HHMETE

& 1: BORR, [a]h +56.4° (¢ 0.2, HIEE),
ESI-MS m/z: 419 [M+H]". 'H-NMR (500 MHz,
CDCly) d: 6.57 (4H, s, H-2, 2', 6, 6'), 472 (2H, d, J =
3.0 Hz, H-7, 7'), 3.09 (2H, m, H-8, 8'), 4.27 (4H, dd,
J = 6.5, 45 Hz, H-9a, 9'a, 9b, 9'b), 3.88 (12H, s,
4X0OCH;); C-NMR (125 MHz, CDCl) 6: 132.1
(C-1,1"), 102.8 (C-2, 2', 6, 6"), 147.2 (C-3, 3', 5, 5),
134.4 (C-4, 4"), 86.1 (C-7, 7'), 54.4 (C-8, 8'), 71.9
(C-9,9"), 56.4 (4 X OCH3). LA_I H 45 15 Uik I8 FEA
—H", WA (- THRE.

& 2. LEEPRGE S CRED, [o]p +13.5°
(c0.1, H{¥), ESI-MS m/z: 457 [M+Na]". 'H-NMR
(500 MHz, CD;0D) ¢: 4.68 (1H, s, H-2), 4.48 (1H, t,
J = 8.5 Hz, H-4a), 3.78 (1H, dd, J = 6.4, 9.0 Hz,
H-4b), 3.05 (1H, m, H-5), 4.85 (1H, d, J = 5.0 Hz,
H-6), 4.07 (1H, d, J = 9.0 Hz, H-8a), 3.89 (1H, d, J =
9.5 Hz, H-8b), 6.73 (2H, s, H-2', 6"), 6.75 (2H, s, H-2",
6"), 3.86 (6H, s, 3', 5-OCHj), 3.85 (6H, s, 3",
5"-OCH3); "*C-NMR (125 MHz, CD;OD) &: 92.8
(C-1), 89.4 (C-2), 72.1 (C-4), 62.5 (C-5), 87.9 (C-6),
76.2 (C-8), 128.2 (C-1"), 132.9 (C-1"), 106.3 (C-2', 6"),
105.1 (C-2", 6"), 149.0 (C-3', 5'), 149.3 (C-3", 5"),
136.5 (C-4', 4", 56.8 (4 X OCHs). L I %df 5 SCiHikdR
EHA -, etk A2 A (D1 TR
E% .

&Y 3: EOBARY, [a]h +8.3° (c 0.1,

M%), ESI-MS m/z: 417 [M—H] . 'H-NMR (500 MHz,
CDCls) 6: 6.97 (1H, brs, H-2), 6.86 (1H, d, J = 8.0 Hz,
H-5), 6.74 (1H, d, J = 8.0 Hz, H-6), 4.14 (1H, m, H-7),
3.13 (1H, brs, H-8), 5.00 (1H, t, J = 4.0 Hz, H-9), 3.90
(1H, m, Ha-9a), 3.50 (1H, dd, J = 12.0, 1.5 Hz,
Hb-9a), 6.63 (2H, s, H-2', 6), 4.79 (1H, brs, H-7"),
3.13 (1H, brs, H-8"), 4.34 (1H, m, H-9'a), 3.97 (1H, m,
H-9'b), 3.90 (9H, s, 3', 4, 5-OCH;); "*C-NMR (125
MHz, CDCly) 6: 134.6 (C-1), 108.6 (C-2), 146.8
(C-3), 145.1 (C-4), 114.3 (C-5), 118.9 (C-6), 87.3
(C-7), 54.6 (C-8), 72.7 (C-9), 60.8 (C-9a), 131.5
(C-1", 103.0 (C-2', 6"), 153.7 (C-3", 5"), 137.8 (C-4"),
86.0 (C-7"), 54.6 (C-8"), 72.2 (C-9)), 564 (3,
5'-OCH3), 56.2 (4'-OCH3). A 304 5 SCRRHR 18 FEA
—5M, M e A 3 04 rayalinol.

WEY) 4: FEER A, [a]h +10.2° (c 0.1, HEE),
ESI-MS m/z: 375 [M—H] . 'H-NMR (500 MHz,
CD;0D) ¢: 7.02 (1H, d, J = 2.0 Hz, H-2), 7.00 (1H, s,
H-2"), 6.87 (2H, d, J = 2.0 Hz, H-5', 6"), 6.84 (1H, dd,
J =28.0, 2.0 Hz, H-6), 6.73 (1H, d, J = 8.0 Hz, H-5),
6.51 (1H, td, J=16.0, 1.5 Hz, H-7"), 6.24 (1H, td, J =
15.5, 6.0 Hz, H-8'), 4.83 (1H, m, H-7), 4.35 (1H, m,
H-8), 4.18 (2H, dd, J = 5.5, 1.0 Hz, H-9"), 3.84 (1H,
m, H-9b), 3.77 (1H, m, H-9a), 3.81 (3H, s, 3-OCHj),
3.80 (3H, s, 3-OCH3); "*C-NMR (125 MHz, CD;0D)
5: 134.1 (C-1), 111.9 (C-2), 148.7 (C-3), 147.0 (C-4),
115.7 (C-5), 121.0 (C-6), 74.2 (C-7), 86.2 (C-8), 62.3
(C-9), 133.1 (C-1"), 111.5 (C-2"), 151.9 (C-3'), 149.0
(C-4"), 119.0 (C-5"), 120.7 (C-6"), 131.5 (C-7"), 128.5
(C-8"), 63.8 (C-9"), 56.5 (3-OCHs), 56.3 (3'-OCHs3). LA
L HE S SRR R A Y, s et A 4 N
erythro-guaiacylglycerol-f-0-4'-coniferyl ether.

WEY 5. LEBSRY, [a]h —8.2° (c 0.1, H
i), ESI-MS m/z: 607 [M+Na]". "H-NMR (500 MHz,
CDCly) §: 6.63 (1H, s, H-2), 6.63 (1H, s, H-6), 4.75
(1H, d, J = 5.0 Hz, H-7), 3.12 (1H, m, H-8), 3.94 (1H,
m, H-9a), 4.29 (1H, m, H-9b), 6.83 (1H, d, J = 8.0 Hz,
H-2"), 6.90 (1H, m, H-5'), 6.91 (1H, m, H-6"), 4.77
(1H, d, J = 5.0 Hz, H-7"), 3.12 (1H, m, H-8'), 3.94
(1H, m, H-9'a), 429 (1H, m, H-9'b), 6.97 (1H, brs,
H-2"), 6.88 (1H, m, H-3"), 6.75 (1H, d, J = 7.5 Hz,
H-6"), 5.00 (1H, s, H-7"), 4.13 (1H, m, H-8"), 3.90
(1H, m, H-9"a), 3.50 (1H, m, H-9"b), 3.90 (9H, s, 3, 5,
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4-OCH;), 3.91 (3H, s, 5"-OCHs3); "“C-NMR (125
MHz, CDCl;) 6: 138.0 (C-1), 103.0 (C-2), 153.6
(C-3), 134.5 (C-4), 153.6 (C-5), 103.0 (C-6), 86.2
(C-7), 54.7 (C-8), 71.7 (C-9), 132.9 (C-1'), 119.1
(C-2"), 145.5 (C-3'), 146.8 (C-4"), 114.3 (C-5'), 108.8
(C-6"), 85.9 (C-7"), 54.2 (C-8'), 72.3 (C-9'), 131.5
(C-17), 108.5 (C-2"), 114.5 (C-3"), 145.0 (C-4"),
146.9 (C-5"), 118.9 (C-6"), 72.7 (C-7"), 87.3 (C-8"),
60.7 (C-9"), 56.4 (3-OCHs), 56.4 (5-OCH3), 56.4
(4'-OCHj3), 56.2 (5"-OCH3). LA L E0di 55 SCik i
A3, M E S 5 4 (TRT'R,77S,8S.8'S,
8"8)-3",4"-dihydroxy-3,5,4',5"-tetramethoxy-7,9":7',9-
diepoxy-4,8"-oxy-8,8'-sesquineo-lignan-7",9"-diol »
& 6: OB, [a]h —9.8° (¢ 0.1,
1), ESI-MS m/z: 607 [M+Na]". '"H-NMR (500 MHz,
CD;0D) 8: 6.70 (1H, s, H-2), 6.70 (1H, s, H-6), 4.76
(1H, d, J = 4.5 Hz, H-7), 3.13 (1H, m, H-8), 4.27 (1H,
m, H-9a), 3.90 (1H, m, H-9b), 6.96 (1H, d, J = 2.0 Hz,
H-2'), 6.77 (1H, d, J = 8.0 Hz, H-5"), 6.81 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 4.72 (1H, d, J = 4.5 Hz, H-7"), 3.13
(1H, m, H-8'), 427 (1H, m, H-9a), 3.90 (IH, m,
H-9'b), 6.85 (1H, dd, J = 8.0, 2.0 Hz, H-2"), 6.73 (1H,
d, J = 8.0 Hz, H-3"), 6.99 (1H, d, J = 2.0 Hz, H-6"),
497 (1H, d, J = 7.0 Hz, H-7"), 4.10 (1H, m, H-8"),
3.90 (2H, m, H-9"), 3.87 (6H, s, 3, 5-OCH3), 3.86
(3H, s, 3-OCHj), 3.83 (3H, s, 4"-OCH3); "“C-NMR
(125 MHz, CD;0D) 6: 139.1 (C-1), 104.0 (C-2), 154.3
(C-3), 136.7 (C-4), 154.3 (C-5), 104.2 (C-6), 87.5
(C-7), 55.8 (C-8), 72.8 (C-9), 133.8 (C-1"), 111.7
(C-2"), 147.4 (C-3"), 148.7 (C-4"), 115.8 (C-5"), 120.8
(C-6"), 87.3 (C-7"), 55.3 (C-8'), 72.9 (C-9'), 133.5
(C-1"), 120.1 (C-2"), 116.1 (C-3"), 1472 (C-4"),
149.1 (C-5"), 111.1 (C-6"), 74.4 (C-7"), 88.6 (C-8"),
61.9 (C-9"), 56.7 (3-OCH3), 56.7 (5-OCH3), 56.5
(3'-OCH3), 56.4 (4"-OCH3). LA L 0di 55 SOk R
A3, M E S 6 4 (TRT'R,77S,8S.8'S,
8"8)-4',5"-dihydroxy-3,5,3",4"-tetramethoxy-7,9":7',9-
diepoxy-4,8"-oxy-8,8'-sesquineo-lignan-7",9"-diol
&) 7. Sk K, ESI-MS miz: 283 [M—H] .
'H-NMR (500 MHz, DMSO-dj) 6: 6.38 (1H, s, H-3),
6.78 (1H, s, H-6), 6.85 (1H, s, H-8), 7.96 (2H, d, J =
8.5 Hz, H-2', 6), 6.94 (2H, d, J = 8.5 Hz, H-3', 5),
12.96 (1H, s, 5-OH), 10.36 (1H, s, 4-OH), 3.87 (3H,

s, 7-OCH3); “C-NMR (125 MHz, DMSO-dq) J: 164.3
(C-2), 104.1 (C-3), 182.0 (C-4), 158.1 (C-5), 98.2
(C-6), 1652 (C-7), 92.8 (C-8), 161.9 (C-9), 104.9
(C-10), 122.0 (C-1"), 128.0 (C-2, 6'), 115.8 (C-3', 5"),
162.0 (C-4"), 55.9 (7-OCH3). LA L5l 5 SCik s
A—gM, M A T IR

14 8: Bk A, ESI-MS m/z: 301 [M+H] .
'H-NMR (500 MHz, DMSO-d) J: 6.36 (1H, s, H-3),
6.71 (1H, m, H-6), 6.72 (1H, s, H-8), 7.44 (2H, m,
H-2', 6"), 6.90 (1H, d, J = 8.0 Hz, H-5'), 12.98 (1H, s,
5-OH), 3.86 (3H, s, 7-OCH;); “C-NMR (125 MHz,
DMSO-ds) d: 164.2 (C-2), 103.1 (C-3), 181.8 (C-4),
157.2 (C-5), 97.9 (C-6), 165.1 (C-7), 92.6 (C-8), 161.2
(C-9), 104.7 (C-10), 121.4 (C-1'), 113.5 (C-2'), 145.8
(C-3), 149.8 (C-4"), 116.0 (C-5), 119.1 (C-6'), 56.0
(7-OCH3). VA %edls 55 SCifap i s A — 5, i
SEALEY) 8 Ny 3R IESElE &

& 9: AR A , ESI-MS m/z: 287 [M—H] .
'H-NMR (500 MHz, CD;0OD) &: 5.29 (1H, dd, J =
12.5, 3.0 Hz, H-2), 3.07 (1H, dd, J = 17.0, 12.5 Hz,
H-3), 2.70 (1H, dd, J = 17.0, 3.0 Hz, H-3), 5.88 (1H,
d, J=2.0 Hz, H-6), 5.90 (1H, d, J = 2.0 Hz, H-8), 6.92
(1H, s, H-2), 6.78 (1H, d, J = 8.0 Hz, H-5"), 6.79 (1H,
d, J=8.0 Hz, H-6'); C-NMR (125 MHz, CD;0D) §:
44.1 (C-2), 80.5 (C-3), 197.8 (C-4), 165.5 (C-5), 97.0
(C-6), 168.4 (C-7), 96.2 (C-8), 164.8 (C-9), 103.4
(C-10), 131.8 (C-1"), 114.7 (C-2'), 146.5 (C-3"), 146.9
(C-4"), 116.3 (C-5"), 119.2 (C-6"). LA %3 5 ki
ERA I, e A 9 K.

&Y 10: HOK AR, ESI-MS m/z: 191 [M—
H] . 'H-NMR (500 MHz, CD;0D) 8: 6.20 (1H, d, J =
9.4 Hz, H-3), 7.85 (1H, d, J = 9.4 Hz, H-4), 7.11 (1H,
s, H-5), 6.76 (1H, s, H-8), 3.91 (3H, s, H-11); "C-
NMR (125 MHz, CD;0D) §: 164.1 (C-2), 109.9 (C-3),
146.1 (C-4), 104.0 (C-5), 153.8 (C-6), 147.2 (C-7),
113.1 (C-8), 151.6 (C-9), 112.4 (C-10), 56.8 (C-11).
DL $odie 5 Sepk s 2 A 80, M et 10
R EREE.

wEw11: Bk, ESIMS miz: 163 [M—
H] . 'H-NMR (500 MHz, CD;0D) §: 7.44 (2H, d, J =
8.5 Hz, H-2, 6), 6.80 (2H, d, J = 8.5 Hz, H-3, 5), 7.60
(1H, d, J = 15.5 Hz, H-7), 6.28 (1H, d, J = 15.5 Hz,
H-8); "*C-NMR (125 MHz, CD;OD) d: 127.2 (C-1),
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131.0 (C-2, 6), 116.8 (C-3, 5), 161.1 (C-4), 146.5
(C-7), 115.7 (C-8), 171.1 (C-9). LA_-%¥i 15 Sciki i
AP, MRS 11 N E R .

WA 12: IREEKA, ESI-MS m/z: 193 [M—
H] . 'H-NMR (500 MHz, CD;0D) d: 7.03 (1H, d, J =
2.0 Hz, H-2), 6.78 (1H, d, J = 8.0 Hz, H-5), 6.93 (1H,
dd, J = 8.0, 2.0 Hz, H-6), 7.54 (1H, d, J = 16.0 Hz,
H-7), 6.25 (1H, d, J = 15.5 Hz, H-8), 3.75 (3H, s,
OCH;): "*C-NMR (125 MHz, CD;0D) ¢: 127.7 (C-1),
114.9 (C-2), 146.9 (C-3), 149.5 (C-4), 116.5 (C-5),
122.9 (C-6), 146.8 (C-7), 115.1 (C-8), 169.7 (C-9),
52.0 (OCHz). VL - %dfs 5 scpkaiis s A — 3, g
YEAL A 12 iR S

EW13: AR, ESI-MS m/z: 193 [M—
H] . 'H-NMR (500 MHz, CD;0D) J: 7.17 (1H, brs,
H-2), 6.81 (1H, d, J = 8.0 Hz, H-5), 7.05 (1H, dd, J =
8.0, 1.5 Hz, H-6), 7.57 (1H, d, J = 15.5 Hz, H-7), 6.32
(1H, d, J = 15.5 Hz, H-8), 3.89 (3H, s, 3-OCH3); "C-
NMR (125 MHz, CD;0D) ¢: 127.9 (C-1), 111.6 (C-2),
150.4 (C-3), 149.3 (C-4), 116.7 (C-5), 123.8 (C-6),
146.3 (C-7), 116.4 (C-8), 171.1 (C-9), 56.4 (3-OCHj).
DL E e Sk S A 8, et A 13
I BT B -

th&Y 14: FEKKR, ESI-MS m/z: 181 [M—
H]". 'H-NMR (500 MHz, CD;OD) §: 7.23 (2H, m,
H-2, 6), 9.74 (1H, s, H-7), 3.92 (6H, s, 3, 5-OCH3). LA
Rl SRR E S A ST, M et S 14
TR

EY15: AR AR, ESI-MS m/z: 167 [M—
H]". 'H-NMR (500 MHz, CD;OD) &: 7.56 (1H, m,
H-2), 6.83 (1H, m, H-5), 7.55 (1H, m, H-6), 3.89 (3H,
s, 4-OCH3);: "“C-NMR (125 MHz, CD;0D) &: 170.0
(COOH), 115.8 (C-2), 148.7 (C-3), 152.7 (C-4), 113.9
(C-5), 125.3 (C-6), 56.4 (4-OCH3). LA %di 5 Sk
g AT, MRS 15 N IR

A 16: FIERA, [a]p —33.8° (¢ 0.2,
1), ESI-MS m/z: 291 [M+H]". '"H-NMR (500 MHz,
CD;0D) 6: 5.20 (1H, dd, J = 17.1, 1.0 Hz, H-1a), 5.09
(1H, dd, J = 10.5, 1.0 Hz, H-1b), 5.88 (1H, ddd, J =
17.1,10.5, 7.2 Hz, H-2), 4.12 (1H, q, J= 13.2, 7.2 Hz,
H-3), 4.31 (1H, d, J = 7.8 Hz, H-1"), 3.15~3.36 (4H,
m, H-2'~5"), 3.81 (1H, dd, J = 12.0, 2.4 Hz, H-6a’),
3.64 (1H, dd, J = 12.0, 5.7 Hz, H-6b"), 0.90 (3H, t, J =

6.9 Hz, H-8); "*C-NMR (125 MHz, CD;0D) ¢: 116.0
(C-1), 141.0 (C-2), 82.8 (C-3), 35.6 (C-4), 25.6 (C-5),
33.0 (C-6), 23.7 (C-7), 14.4 (C-8), 103.2 (C-1"), 75.3
(C-2), 77.8 (C-3"), 71.6 (C-4'), 782 (C-5'), 62.7
(C-6")o VA_FKct 5 Seikaf s 2 A — 5", sz fh
A% 16 4 oct-1-en-3-yl B-glucopyranoside .

AW 1T: ERBRY), [o]y +13.6° (0.1, H
i), ESI-MS m/z: 102 [M+H] . "H-NMR (500 MHz,
CD;0D) 6: 2.45 (1H, m, H-3), 2.19 (1H, m, H-3), 2.36
(1H, m, H-4), 2.02 (1H, m, H-4), 5.14 (1H, dd, J =
6.0, 1.0 Hz, H-5); "“C-NMR (125 MHz, CD;0D) §:
181.4 (C-2), 29.8 (C-3), 29.2 (C-4), 85.3 (C-5). LA L
$ot 5 ScmrAE A 5, MOsE e 17 A
S-FRFE-2- MMl o

WEW18: LORSRY, [a]p +16.2° (c0.1,
1), ESI-MS m/z: 116 [M+H] . 'H-NMR (500 MHz,
CD;0D) 6: 2.45 (1H, m, H-3), 2.20 (1H, m, H-3), 2.32
(1H, m, H-4), 2.03 (1H, m, H-4), 4.90 (1H, m, H-5),
3.32 (3H, s, 5-OCH3); "“C-NMR (125 MHz, CD;0D)
: 181.6 (C-2), 29.3 (C-3), 28.8 (C-4), 88.8 (C-5), 54.8
(OCH3)o L %l 5 Scipai e A —5, s
&%) 18 4 pterolactam.

&) 19: LOERE 5 (R, ESI-MS m/z:
123 [M+H]". "H-NMR (500 MHz, CD;OD) 6: 9.03
(1H, dd, J=2.5, 1.0 Hz, H-2), 8.28 (1H, m, H-4), 7.51
(1H, ddd, J = 8.0, 5.0, 1.0 Hz, H-5), 8.67 (1H, dd, J =
5.0, 2.0 Hz, H-6); "“C-NMR (125 MHz, CD;0D) §:
149.4 (C-2), 131.3 (C-3), 137.2 (C-4), 125.0 (C-5),
152.8 (C-6), 169.8 (C = 0). LAl 5 Sk i
A5, M E A 19 NI .
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