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Study on chemical constituents from roots of Lycium chinense
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Abstract: Objective To study the chemical constituents from the roots of Lycium chinense. Methods The compounds were isolated
and purified by silica gel, ODS and Sephadex LH-20 chromatography in addition to preparative-HPLC. Their structures were
clucidated on the basis of physicochemical properties and spectral analysis. Results Twelve compounds were isolated from the
EtOAc fraction of the root of Lycium chinense and identified as grossamide K (1), grossamide (2), dihydrogrossamide (3), cannabisin H
(4), 1,2-dihydro-6,8-dimethoxy-7-hydroxy-1-(3,4-dihydroxyphenyl)-N' N>-bis [2-(4-hydroxyphenyl)ethyl]-2,3-naphthalene dicarboxamide
(5), cannabisin D (6), (1,2-trans)-N*-(4-acetamidobutyl)-1-(3,4-dihydroxyphenyl)-7-hydroxy-N*-(4-hydroxyphenethyl)-6,8-dimethoxy-
1,2-dihydronaphthalene-2,3-dicarboxamide (7), cannabisin F (8), (£)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl}
phenyl)-3-(4-hydroxy-3-methoxyphenyl)-N-(4-acetamidobutyl)acrylamide  (9), (£)-2-(4,5-dihydroxy-2-{3-[(4-hydroxylphenethyl)
amino]-3-oxopropyl}phenyl)-3-(4-hydroxy-3,5-dimethoxyphenyl)-N-(4-hydroxyphenethyl)acrylamide ~ (10), (+)-lyoniresinol-3a-O-f-D-
glucopyranoside (11), and (—)-lyoniresinol-3a-O-B-D-glucopyranoside (12). Conclusion Compound 3 is a new natural product.
Compounds 1, 2, and 4—8 are isolated from this plant for the first time.
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H > B AT 2] 12 MEED, 73 504 58 R HER 5 I i
K ( grossamide K, 1) . grossamide (2 ) .
dihydrogrossamide (3). KMELI% H (cannabisin H,
4 ) . 1,2-dihydro-6,8-dimethoxy-7-hydroxy-1-(3,4-
dihydroxyphenyl)—Nl,Nz-bis [2-(4-hydroxyphenyl) ethyl]-
2,3-naphthalene dicarboxamide (5). KWKEEIZ D
(cannabisin D, 6). (1,2-trans)-N°~(4-acetamidobutyl)-
1-(3,4-dihydroxyphenyl)-7-hydroxy-N’-(4-hydroxyph-
enethyl)-6,8-dimethoxy-1,2-dihydronaphthalene-2,3-
dicarboxamide (7). KFRIEI% F (cannabisin F, 8).
(E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl) amino]-
3-oxopropyl} phenyl)-3-(4-hydroxy-3-methoxyphenyl)-
N-(4-acetamidobutyl) acrylamide (9). (E)-2-(4,5-
dihydroxy-2-{3-[(4-hydroxyphenethyl) amino]-3-oxopropyl}
phenyl)-3-(4-hydroxy-3,5-dimethoxyphenyl)-N-(4-
hydroxyphenethyl) acrylamide (10). (+)-FgfHAM
fig Wy -30-O-B-D-%i % #i  [(+)-lyoniresinol-30-O-B-D-
glucopyranoside, 11]. (—)-F A fEE-30-O-B-D-
7 % BE [(—)-lyoniresinol-30-O-B-D-glucopyranoside
12]. Hr, (&Y 3 NHRRY, 1. 2. 4~8
VARER/ VNP /LR S E | R
1 XFES5HH

Bruker AV-300 Fl AV-600 Z! % i AL R4 (1=
METLATD; LC-100 BUAA (A (R FRL
A BAT RA F]); Agilent 6120 LC/MS TOF J5i i 4%
(R HEZREORE AR D WA O8N
Ultimate XB-Cg (250.0 mm X 4.6 mm, 5 um, 3[H
Welch 22 7] ) 2l & U (11 479 Ultimate XB-Cig
(250.0 mm X 10.0 mm, 5 um, 3&[E Welch A &]);
Eyela g5 7% &k 1¢; BP211D H-FKF (Sartorouius
AF]D. TLC bk (5 BT ); Sephadex
LH-20 (Pharmacia A ®]); ODS (Silicycle A H] );
el R T AT (Merck A 7] (G HRE QLR
BEAFD: AR 7 HRKBFE AR L4015 K0,
FoAth 37035 R ot 4l

SRS 2GR T 2015 4F 11 AW A =/ B EYT
Ffr, RETZHENTERE, dhERZRE

BR R P BIF B o)1) SR A AR 5 S Dy g BHEE ) 0 AR
Lycium chinense Mill. HJT 4R
2 RES5HE

TR PIMRLAR 5.3 kg, SRR 5.0 kg
FEARKY A, FI 9 fi5 2 95% L BEFA A1 37t s 2 $2 B 3 WK
80% LEEFAEIAREL 1 Ik, Bk 2h, 8T, GIF4
DPERUA, TR 2 o EE v, 15 2SR B
FHIZ IR B IR &, M FH A e | ISR L
IKZEEL, ZEEUR A AIROE RS, 1530 kAL (75
g\ BERR BN (49 @) /KEBAL (490 @) BERZ
B 20 IE AR B i 40 88, S - B (100
0—0 : 100D BEEEVERE, LM Z G0N, &5
F) 16 MHSr Fr. 1~160 BUEG-HEE (20 0 1D He
By Fr. 8~9 #ENh 5.6 g, At R ERERHGRE (=
S BE-HEE RS ODS JFikE i (FEE- /KR
4t). Sephadex LH-20 % S H# Bk AT 3 K i A0
FHETE BT & AR R ED 1 (4.8 mg). 3 (4
mg). 5 (30 mg). 6 (3mg). 7 (8 mg). 9 (15 mg).
10 (5 mg); BUE7-FEE (10 @ 1) ¥Efiihsy Fr. 10~
11 #6047 g, &3 E ODS A tuil (HEE-
JKZ %520 : 80—100 : 0). Sephadex LH-20 % F#k
TR IR A €0 % R e O 3 o A ) 46 AL AR B &
2 2mg). 4 (Tmg). 8 (4mg). 11 (3.5mg).
12 (5 mg).
3 HmEE

a1 BEEHAR (FEE. HR-ESI-MS
mlz: 492201 7 [M+H]", 4 T3 CyHNO; -
'H-NMR (600 MHz, CD;0D) &: 5.56 (1H, d, J = 6.4
Hz, H-2), 3.53 (1H, q, J = 6.2 Hz, H-3), 7.13 (1H, s,
H-4), 7.08 (1H, s, H-6), 6.95 (1H, d, J = 2.0 Hz, H-2),
6.78 (1H, d, J = 8.2 Hz, H-5), 6.83 (1H, dd, J = 8.2,
2.0 Hz, H-6'), 3.81~3.86 (2H, m, H-1"), 7.47 (1H, d,
J =157 Hz, H-1""), 6.43 (1H, J = 15.7 Hz, H-2""),
3.45-3.49 (2H, m, H-1""), 2.75 (2H, t, J = 7.0 Hz,
H-2""), 7.05 (2H, d, J = 8.5 Hz, H-2"""", 6""""), 6.72
(2H, d, J = 8.5 Hz, H-3""", 5""), 3.89 (3H, s,
7-OCHj3), 3.82 (3H, s, 3'-OCH3); *C-NMR (150 MHz,
CD;0D) d: 89.7 (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), 1342 (C-1"), 110.6 (C-2"), 149.2 (C-3"), 147.7
(C-4"), 116.2 (C-5"), 119.2 (C-6"), 64.7 (C-1"), 142.0
(C-1"), 119.8 (C-2"), 42.6 (C-1""), 35.8 (C-2""),
131.3 (C-1""""), 130.7 (C-2""", 6"""), 116.3 (C-3""",
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5"y, 156.9  (C-4"""), 169.1 (-CONH), 56.3
(3'-OCH3), 56.7 (7-OCHj). VL E¥¥E 5 CRkIRIE —
HO, WA 1 N RIEK A B K.

&Y 2. wEaMmRY) (FEE. HR-ESI-MS
m/z: 625256 9 [M+H]", 7 T3 C3sH36N,050
'H-NMR (600 MHz, DMSO-dq) 6: 9.19 (3H, s, 4, 4",
4"-OH), 8.38 (1H, t, J = 5.6 Hz, 9"-NH), 8.05 (1H, t,
J = 5.6 Hz, 9-NH), 7.12 (1H, s, H-2), 6.88 (1H, s,
H-6), 7.34 (1H, d, J = 15.7 Hz, H-7), 6.46 (1H, d, J =
15.7 Hz, H-8), 7.01 (2H, d, J = 8.4 Hz, H-2', 6"), 6.68
(2H,d, J=8.4Hz, H-3',5'),2.64 (2H, m, H-7"), 3.31
(2H, m, H-8'), 6.99 (2H, d, J = 8.4 Hz, H-2", 6"), 6.67
(2H, d, J = 8.4 Hz, H-3", 5"), 2.64 (2H, m, H-7"), 3.31
(2H, m, H-8"), 6.88 (1H, d, J = 2.0 Hz, H-2""), 6.78
(1H, d, J = 8.1 Hz, H-5""), 6.71 (1H, dd, J = 8.1, 2.0
Hz, H-6""), 5.87 (1H, d, J = 8.0 Hz, H-7""), 4.21 (1H,
d, J = 8.0 Hz, H-8"), 3.82 3H, s, 3-OCH3), 3.75
(3H, s, 3""-OCHj3); *C-NMR (150 MHz, DMSO-dj) 6:
128.6 (C-1), 111.7 (C-2), 144.1 (C-3), 148.7 (C-4),
128.5 (C-5), 116.0 (C-6), 138.7 (C-7), 119.6 (C-8),
129.5 (C-1'), 129.5 (C-2, 6"), 115.2 (C-3', 5'), 155.6
(C-4"), 34.4 (C-7"), 40.9 (C-8"), 165.2 (C-10"), 129.3
(C-1"), 129.4 (C-2", 6"), 115.1 (C-3", 5"), 155.6
(C-4"), 34.2 (C-7"), 40.7 (C-8"), 169.5 (C-10"), 130.6
(C-1""), 110.4 (C-2""), 147.7 (C-3""), 146.9 (C-4""),
115.5 (C-5""), 118.8 (C-6""), 87.7 (C-7""), 55.9 (C-8'"),
55.8 (3-OCH3), 55.7 (3""-OCHs). DL _E¥¥E 5 kIR
-, WS E A 2 9 grossamide.

& 3: R E R AR CFEE) . HR-ESI-MS m/z:
627.272 6 [M+H]", 473 CieHzN,05. 'H-NMR
(600 MHz, CD;OD) 8: 6.75 (1H, s, H-2), 6.41 (1H, s,
H-6), 2.39 (2H, m, H-7), 2.80 (1H, m, H-8), 7.01 (2H,
d, J=8.5 Hz, H-2', 6), 6.69 (2H, d, J = 8.5 Hz, H-3',
5), 2.59 (2H, m, H-7'), 3.24~3.34 (2H, m, H-8), 6.91
(2H, d, J = 8.5 Hz, H-2", 6"), 6.71 (2H, d, J = 8.5 Hz,
H-3", 5"), 2.73 (2H, m, H-7"), 3.45 (2H, m, H-8"),
6.89 (1H, d, J = 1.9 Hz, H-2""), 6.77 (1H, d, J = 8.1
Hz, H-5""), 6.71 (1H, dd, J = 8.1, 1.9 Hz, H-6""), 5.81
(1H, d, J = 8.0 Hz, H-7""), 4.09 (1H, d, J = 8.0 Hz,
H-8'"), 3.84 (3H, s, 3-OCHj3), 3.76 (3H, s, 3""-OCHs);
PC-NMR (150 MHz, CD;0D) ¢: 130.6 (C-1), 114.4
(C-2), 145.5 (C-3), 147.9 (C-4), 128.7 (C-5), 117.3
(C-6), 32.9 (C-7), 39.5 (C-8), 131.3 (C-1'), 130.7

(C-2, 6), 116.3 (C-3', 5'), 156.9 (C-4"), 35.8 (C-7"),
42.4 (C-8"), 175.2 (C-9'), 131.0 (C-1"), 131.0 (C-2",
6"), 116.3 (C-3", 5"), 156.9 (C-4"), 35.4 (C-7"), 42.3
(C-8"), 173.3 (C-9"), 132.9 (C-1"), 110.4 (C-2"),
1493 (C-3""), 148.1 (C-4"), 116.3 (C-5""), 120.0
(C-6"), 89.4 (C-7"), 59.4 (C-8'"), 56.7 (3-OCHs),
56.3 (3"-OCHs). VL ¥ 5 cikdios —8M, %
et &% 3 N dihydrogrossamide.

WA 4: FEMIRY) (FEE) . HR-ESI-MS m/z:
532.194 9 [M+Na]", 4T3~ CysH3 NOg. 'H-NMR
(300 MHz, CD;0OD) &: 4.90 (1H, brs, H-1), 4.39~
4.43 (1H, m, H-2), 3.73~3.79, 3.51~3.54 (2H, m,
H-3), 7.07 (1H, d, J = 1.9 Hz, H-2'), 6.75 (1H, d, J =
8.1 Hz, H-5"), 6.86 (1H, dd, J = 8.1, 1.9 Hz, H-6'),
7.16 (1H, d, J = 1.8 Hz, H-3"), 7.00~7.04 (1H, m,
H-5"), 7.06 (1H, d, J = 8.6 Hz, H-6"), 7.44 (1H, d, J =
15.7 Hz, H-1""), 6.45 (1H, J = 15.7 Hz, H-2""), 3.44~
3.54 (2H, m, H-1""), 2.75 (2H, t, J = 7.3 Hz, H-2"""),
7.07 (2H, d, J = 8.4 Hz, H-2""", 6""""), 6.73 (2H, d,
J=8.4Hz H-3""",5""),3.89 (3H, s, 2"-OCHs), 3.81
(3H, s, 3-OCH;); C-NMR (75 MHz, CD;OD) 6:
73.9 (C-1), 86.5 (C-2), 62.0 (C-3), 133.7 (C-1"), 111.7
(C-2), 148.8 (C-3'), 147.2 (C-4"), 115.8 (C-5"), 120.1
(C-6), 151.3 (C-1"), 151.7 (C-2"), 112.2 (C-3"), 130.4
(C-4"), 122.8 (C-5"), 117.9 (C-6"), 141.5 (C-1"),
120.7 (C-2'), 42.5 (C-1""), 35.8 (C-2""), 131.3
(C-1"""), 130.7 (C-2""", 6", 116.3 (C-3""", 5""""),
157.0 (C-4"""), 168.9 (-CONH), 56.6 (3'-OCH3), 56.3
(2"-OCH3). VL -¥df 5 scmriiis —5®, s et
EY 4 KRR He

&Y s: Atk R (FEE). HR-ESI-MS m/z:
641.251 1 [M+H]", 2 TN C36H36N,00. 'H-NMR
(300 MHz, CD;0D) 6: 4.81 (1H, brs, H-1), 3.66 (1H,
d, J = 1.3 Hz, H-2), 7.26 (1H, s, H-4), 6.75 (1H, s,
H-5), 6.45 (1H, d, J = 2.1 Hz, H-2'), 6.59 (1H, d, J =
8.0 Hz, H-5"), 6.40 (1H, dd, J = 8.0, 2.1 Hz, H-6'),
6.81 (2H, d, J = 8.5 Hz, H-2", 6"), 6.63 (2H, d, J=8.5
Hz, H-3", 5"), 2.67 (2H, t, J = 7.3 Hz, H-7"), 3.36
(2H, m, H-8"), 6.95 (2H, d, J = 8.5 Hz, H-2"", 6,
6.67 (2H, d, J = 8.5 Hz, H-3"", 5""), 2.52 2H, t, J =
6.8 Hz, H-7"), 3.20 (2H, m, H-8""), 3.91 (3H, s,
6-OCHs), 3.55 (3H, s, 8-OCH3); "C-NMR (75 MHz,
CD;0D) : 41.0 (C-1), 50.4 (C-2), 126.9 (C-3), 135.3
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(C-4), 109.2 (C-5), 149.1 (C-6), 143.1 (C-7), 146.9
(C-8), 124.3 (C-4a), 125.5 (C-8a), 174.0 (C-2a), 170.1
(C-3a), 136.1 (C-1"), 116.2 (C-2'), 144.8 (C-3'), 145.9
(C-4"), 115.9 (C-5"), 119.9 (C-6), 131.1 (C-1"), 130.7
(C-2",6"), 116.2 (C-3", 5"), 156.7 (C-4"), 35.5 (C-7"),
42.4 (C-8"), 131.4 (C-1"), 130.8 (C-2"", 6"), 116.2
(C-3", 5"), 156.8 (C-4""), 35.6 (C-7""), 42.8 (C-8""),
56.8 (6-OCH3), 60.8 (8-OCHs). P % 5 ki i
— 5 M E A 5 A 1,2-dihydro-6,8-
dimethoxy-7-hydroxy-1-(3,4-dihydroxyphenyl)-N '
N-bis [2-(4-hydroxyphenyl) ethyl]-2,3-naphthalene
dicarboxamide.

E 6: AEAER K R (HEE) . HR-ESI-MS
miz: 625254 8 [M+H]", 773N CssHiN,0g0
'H-NMR (600 MHz, CD;0D) d: 4.34 (1H, d, J = 4.0
Hz, H-1), 3.68 (1H, d, J = 4.0 Hz, H-2), 7.20 (1H, s,
H-4), 6.88 (1H, s, H-5), 6.52 (1H, s, H-8), 6.70 (1H, d,
J=2.1 Hz, H-2"), 6.64 (1H, d, J = 8.1 Hz, H-5'), 6.41
(1H, dd, J = 8.1, 2.1 Hz, H-6'), 6.82 (2H, d, J = 8.5
Hz, H-2", 6"), 6.65 (2H, d, J = 8.5 Hz, H-3", 5"), 2.48
(2H, m, H-7"), 3.23 (2H, m, H-8"), 6.98 (2H, d, J =
8.5 Hz, H-2"", 6", 6.68 (2H, d, J = 8.5 Hz, H-3"",
5, 2.70 (2H, t, J = 7.3 Hz, H-7""), 3.40 (1H, t, J =
7.3 Hz, H-8"") 3.35 (1H, t, J = 7.3 Hz, H-8'"), 3.89
(3H, s, 6-OCH3), 3.75 (3H, s, 3'-OCHs); "C-NMR
(150 MHz, CD;0D) §: 47.7 (C-1), 51.0 (C-2), 127.6
(C-3), 134.7 (C-4), 113.2 (C-5), 149.7 (C-6), 148.2
(C-7), 115.9 (C-8), 124.9 (C-4a), 132.6 (C-8a), 174.5
(C-2a), 170.4 (C-3a), 135.9 (C-1'), 112.5 (C-2'), 148.8
(C-3"), 146.2 (C-4"), 117.2 (C-5"), 121.4 (C-6"), 131.2
(C-1"), 130.7 (C-2", 6"), 116.2 (C-3", 5"), 156.8
(C-4"), 35.5 (C-7"), 42.4 (C-8"), 131.4 (C-1""), 130.8
(C-2, 6"), 1162 (C-3"", 5", 156.9 (C-4"), 35.7
(C-7""), 42.7 (C-8""), 56.6 (3'-OCHj3), 56.3 (6-OCH3).
DL $ode 5 scmraioE — 5, M et A 6 K
JRIBE % Do

tEY 7: FEEMRY CFEE) . HR-ESI-MS m/z:
634.275 6 [M+H]", 7§ 3N C34H30N300. 'H-NMR
(300 MHz, CD;0D) ¢: 6.79 (1H, s, H-6), 7.34 (1H, s,
H-7), 6.46 (1H, d, J = 1.9 Hz, H-2), 6.59 (1H, d, J =
8.1 Hz, H-5"), 6.40 (1H, dd, J = 8.1, 1.9 Hz, H-6'),
4.82 (1H, s, H-7"), 3.70 (1H, s, H-8'), 6.84 (2H, d, J =
8.1 Hz, H-2", 6"), 6.65 (2H, d, J = 8.1 Hz, H-3", 5"),

2.55 (2H, t, J = 6.1 Hz, H-7"), 3.23 (2H, m, H-8"),
3.15 (2H, m, H-1""), 1.48 (4H, m, H-2"", 3"), 3.19
(2H, m, H-4""), 191 (3H, s, -CH3), 3.57 (3H, s,
3-OCH3), 3.92 (3H, s, 5-OCHj;); “C-NMR (75MHz,
CD;0D) §: 126.9 (C-1), 125.4 (C-2), 146.9 (C-3),
143.0 (C-4), 149.1 (C-5), 109.2 (C-6), 135.2 (C-7),
131.1 (C-8), 170.1 (C-9), 136.1 (C-1'), 115.9 (C-2"),
145.9 (C-3"), 144.8 (C-4'), 116.1 (C-5"), 119.9 (C-6"),
41.0 (C-7"), 50.3 (C-8'), 174.1 (C-9"), 124.3 (C-1"),
130.7 (C-2", 6"), 116.2 (C-3", 5"), 156.7 (C-4"), 35.5
(C-7"), 42.4 (C-8"), 40.1 (C-1""), 27.7 (C-2"), 27.7
(C-3"), 40.4 (C-4""), 173.3 (N-COCH3), 22.5 (-CH3),
60.8 (3-OCHs), 56.8 (5-OCHs). LA _F3d5 15 Sk i
— U WK ELEY T A (1,2-trans)-N-(4-
acetamidobutyl)-1-(3,4-dihydroxyphenyl)-7-hydroxy-
Nz—(4—hydroxyphenethyl)—6,8—dimethoxy— 1,2-dihydro-
naphthalene-2,3-dicarboxamide.

&) 8: ANE M AR (HFEE) . HR-ESI-MS mi/z:
625.254 2 [M+H]", 73N C36H3eN,05. 'H-NMR
(600 MHz, CD;0D) §: 7.27 (1H, d, J = 2.0 Hz, H-2),
6.70 (1H, d, J = 8.5 Hz, H-5), 7.01 (1H, dd, J = 8.5,
2.0 Hz, H-6), 7.24 (1H, s, H-7), 7.23 (1H, s, H-2'),
6.71 (1H, d, J = 8.4 Hz, H-5"), 7.03 (1H, d, J = 8.4 Hz,
H-6), 7.46 (1H, d, J = 15.7 Hz, H-7"), 6.49 (1H, J =
15.7 Hz, H-8'), 7.05 (2H, d, J = 8.4 Hz, H-2", 6"), 6.59
(2H, d, J = 8.4 Hz, H-3", 5"), 3.45 (1H, t, J = 6.9 Hz,
H-7"), 2.64 (1H, t, J = 6.9 Hz, H-8"), 6.84 (2H, d, J =
8.4 Hz, H-2"", 6", 6.72 (2H, d, J = 8.4 Hz, H-3"",
5", 3.47 (1H, J = 7.3 Hz, H-7""), 2.75 (1H, J = 7.3
Hz, H-8"), 391 (3H, s, 3-OCHj), 3.65 (1H, s,
3-OCH3); ""C-NMR (150 MHz, CD;OD) &: 125.0
(C-1), 112.5 (C-2), 149.2 (C-3), 147.5 (C-4), 115.2
(C-5), 121.0 (C-6), 125.5 (C-7), 141.2 (C-8), 168.8
(C-9), 131.8 (C-1"), 113.6 (C-2"), 150.5 (C-3"), 150.4
(C-4"), 116.4 (C-5"), 126.4 (C-6'), 141, 1 (C-7"), 122.3
(C-8"), 165.5 (C-9"), 130.8 (C-1"), 130.7 (C-2", 6"),
116.3 (C-3", 5"), 156.9 (C-4"), 35.5 (C-7"), 42.2
(C-8"), 131.2 (C-1""), 130.7 (C-2"", 6", 116.3 (C-3"",
5", 156.8 (C-4""), 35.7 (C-7"), 42.6 (C-8'""), 56.4
(3'-OCH3), 56.0 (3-OCH3). LA L%¥s 5 kg —
U, W% e & 8 NKKREEIL Fo

&) 9: BEEIMRY) (FEE) . HR-ESI-MS mi/z:
628.264 8 [M~+Na]", 7> T2 A C33H39N;05. 'H-NMR



¢ %% Chinese Traditional and Herbal Drugs 35 49 3% 285 S #i 20185 3 A

- 1011 -

(600 MHz, CD;0D) d: 6.39 (1H, d, J = 1.8 Hz, H-2),
6.66 (1H, d, J = 8.3 Hz, H-5), 6.74 (1H, dd, J = 8.3,
1.8 Hz, H-6), 7.59 (1H, s, H-7), 6.84 (1H, s, H-2'),
6.58 (1H, s, H-5"), 2.53 (2H, m, H-7'), 2.23 (2H, m,
H-8'), 6.95 (2H, d, J = 8.4 Hz, H-2", 6"), 6.68 (2H, d,
J = 8.4 Hz, H-3", 5"), 2.60 (2H, m, H-7"), 3.20 (2H,
m, H-8"), 3.15 (2H, m, H-1""), 1.47 (2H, m, H-2""),
1.47 (2H, m, H-3""), 3.24 (2H, m, H-4""), 1.91 (3H, s,
-CH3), 3.45 (3H, s, 3-OCH3); "“C-NMR (150 MHz,
CD;0D) ¢: 1282 (C-1), 113.1 (C-2), 148.5 (C-3),
149.2 (C-4), 116.0 (C-5), 127.0 (C-6), 138.3 (C-7),
131.7 (C-8), 170.7 (C-9), 132.5 (C-1'), 118.2 (C-2"),
147.4 (C-3"), 146.3 (C-4'), 118.3 (C-5), 127.2 (C-6"),
29.9 (C-7"), 37.7 (C-8"), 175.0 (C-9"), 131.2 (C-1"),
130.7 (C-2", 6"), 116.2 (C-3", 5"), 156.8 (C-4"), 35.6
(C-7"), 42.3 (C-8"), 40.2 (C-1""), 27.7 (C-2""), 28.0
(C-3"), 40.6 (C-4"), 557 (3-OCHj3), 1733
(N-COCH3), 22.6 (-CH3). DL E%¥E 5 SCiikikiE —
M, S E AT 9N (E)-2-(4,5-dihydroxy-2-{3-
[(4-hydroxyphenethyl) amino]-3-oxopropyl}phenyl)-
3-(4-hydroxy-3-methoxyphenyl)-N-(4-acetamidobutyl)
acrylamide.

EY 10: B EMHRY) (HEE. HR-ESI-MS
miz: 665247 0 [M+Na]", 43T 3N C36H3sN,000
'H-NMR (300 MHz, CD;0D) &: 6.36 (2H, s, H-2, 6),
7.57 (1H, s, H-7), 6.80 (1H, s, H-2"), 6.53 (1H, s,
H-5), 2.46 (2H, m, H-7"), 2.15 (2H, m, H-8'), 6.90
(2H, d, J = 8.5 Hz, H-2", 6"), 6.66 (2H, d, J = 8.5 Hz,
H-3", 5"), 2.67 (2H, m, H-7"), 3.42 (2H, m, H-8"),
6.94 (2H, d, J = 8.5 Hz, H-2"", 6", 6.69 (2H, d, J =
8.5 Hz, H-3"", 5'), 2.58 (2H, t, J = 7.4 Hz, H-7""),
321 (2H, m, H-8"), 3.58 (6H, s, 3', 5'-OCH;);
BC-NMR (75 MHz, CDsOD) 6: 126.7 (C-1), 109.1
(C-2), 148.9 (C-3), 138.4 (C-4), 148.9 (C-5), 109.1
(C-6), 138.7 (C-7), 131.9 (C-8), 170.4 (C-9), 132.2
(C-1"), 118.2 (C-2'), 147.9 (C-3"), 146.8 (C-4), 118.2
(C-5"), 126.7 (C-6"), 29.9 (C-7"), 37.8 (C-8'), 130.9
(C-17), 130.7 (C-2", 6"), 1162 (C-3", 5"), 157.0
(C-4"), 35.5 (C-7"), 42.8 (C-8"), 131.2 (C-1""), 130.7
(C-2, 6"), 116.4 (C-3"", 5", 156.9 (C-4""), 35.6
(C-7"), 42.3 (C-8"), 56.3 (3", 5-OCH3). LA F¥i¥E 5
SCERARE — 3, M A 10 A (B)-2-(4,5-

dihydroxy-2-{3-[(4-hydroxyphenethyl) amino]-3-

oxopropyl} phenyl)-3-(4-hydroxy-3,5-dimethoxyphenyl)-
N-(4-hydroxyphenethyl) acrylamide.

A 11 B AR CHREZ D . HR-ESI-MS m/z:
605.220 6 [M+Na]", 4> T3 CosH33013. 'H-NMR
(300 MHz, CD;0D) 6: 2.72 (1H, dd, J = 15.0, 5.0 Hz,
H-1), 2.61 (1H, dd, J = 15.0, 11.2 Hz, H-1), 1.72 (1H,
m, H-2), 2.09 (1H, m, H-3), 6.58 (1H, s, H-8), 3.63
(1H, dd, J = 11.0, 5.0 Hz, H-2a), 3.54 (1H, dd, J =
11.0, 5.4 Hz, H-2a), 3.89 (1H, dd, J = 9.9, 5.5 Hz,
H-3a), 3.45 (1H, dd, J = 9.9, 4.5 Hz, H-3a), 4.42 (1H,
d, J = 6.1 Hz, H-4), 6.58 (1H, s, H-8), 6.43 (2H, s,
H-2', 6), 428 (1H, d, J = 7.9 Hz, H-1"), 3.23 (1H, m,
H-2"), 3.38 (1H, m, H-3"), 3.27 (1H, m, H-4"), 3.27
(1H, m, H-5"), 3.82 (1H, dd, J = 12.0, 1.9 Hz, H-6"),
3.67 (1H, dd, J = 12.0, 6.8 Hz, H-6"), 3.35 (3H, s,
5-OCHs), 3.86 (3H, s, 7-OCHs), 3.75 (6H, s, 3/,
5-OCH3);: *C-NMR (75 MHz, CD;0D) §: 33.9 (C-1),
40.6 (C-2), 46.7 (C-3), 66.2 (C-2a), 71.4 (C-3a), 42.8
(C-4), 147.6 (C-5), 138.9 (C-6), 148.6 (C-7), 130.2
(C-9), 126.4 (C-10), 139.3 (C-1"), 106.9 (C-2"), 149.0
(C-3"), 134.4 (C-4"), 149.0 (C-5"), 106.9 (C-6'), 104.8
(C-1"), 752 (C-2"), 78.0 (C-3"), 71.7 (C-4"), 78.2
(C-5"), 62.8 (C-6"), 60.2 (5-OCH3), 56.6 (7-OCHj),
56.9 (3', 5'-OCH3). LA_E%df 5 scmikdis —z'o ',
WS B EY 11 (+)-F MRS 5 -3 0-O-B-D-
EbE

EY 12 FEORY (FEE). HR-ESI-MS
m/z: 605.220 3 [M-+Na]", 4 F3 A CyuHiOm30
'H-NMR (300 MHz, CD;0D) &: 2.67 (2H, d, J = 7.8
Hz, H-1), 1.69 (1H, m, H-2), 2.13 (1H, m, H-3), 3.87
(1H, m, H-3a), 3.55~3.63 (3H, m, H-2a, 3a), 4.23
(1H, d, J = 6.5 Hz, H-4), 6.58 (1H, s, H-8), 6.41 (2H,
s, H-2', 6'), 4.13 (1H, d, J = 7.7 Hz, H-1"), 3.15~3.33
(4H, m, H-2"~5"), 3.81 (1H, dd, J = 2.4, 12.0 Hz,
H-6"), 3.69 (1H, dd, J = 12.0, 5.3 Hz, H-6"), 3.32 (3H,
s, 5-OCH3), 3.86 (3H, s, 7-OCH3), 3.75 (6H, s, 3/,
5-OCH3); C-NMR (75 MHz, CD;0D) 6: 33.8 (C-1),
41.2 (C-2), 46.6 (C-3), 66.2 (C-2a), 72.0 (C-3a), 43.3
(C-4), 147.5 (C-5), 139.5 (C-6), 148.7 (C-7), 107.7
(C-8), 130.2 (C-9), 126.2 (C-10), 134.6 (C-1'), 107.0
(C-2), 149.0 (C-3'), 138.9 (C-4"), 149.0 (C-5'), 107.0
(C-6"), 1043 (C-1"), 75.1 (C-2"), 78.2 (C-3"), 71.5
(C-4"), 78.0 (C-5"), 62.7 (C-6"), 60.1 (5-OCHs3), 56.6
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(7-OCHj3), 56.9 (3', 5'-OCH3). LI 5 CikdiiE
— g A 12 9 (5)-FE AR -
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