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Chemical constituents from roots of Arctium lappa
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Abstract: Objective To research the chemical constituents from the roots of Arctium lappa. Methods The compounds were isolated
and purified by column chromatography over normal phase silical gel, reverse phase silical gel, ODS column chromatography and
semi-preparative HPLC. Their structures were identified by various spectroscopic analysis, including NMR. Results Fourteen
compounds were isolated from the 55% EtOH extract of the roots of A. lappa. And their structure were identified as
1,5-di-O-caffeoyl-3-O-maloyl quinic acid (1), 3,5-di-O-caffeoyl-1-O-(2-O-caffeoyl-4-maloyl)-quinic acid (2), 3,5-di-O-
caffeoyl-1-(2-O-caffeoyl-4-maloyl methyl ester)-quinic acid (3), 3,5-di-O-caffeoyl-1-O-succinyl methyl ester quinic acid (4),
3,4-di-O-caffeoyl-1-O-succinyl methyl ester quinic acid (5), 1,3,5-tri-O-caffeoyl-4-O-succinyl quinic acid (6), 1,5-di-O-
caffeoyl-3-O-succinyl quinic acid (7), 1,5-di-O-caffeoyl-4-O-succinyl quinic acid (8), 1,5-di-O-caffeoyl-4-O-succinyl methyl ester
quinic acid (9), 1,5-di-O-caffeoyl-3-O-succinyl methyl ester quinic acid (10), 1,3,4-tri-O-caffeoyl quinic acid (11), 1,4,5-tri-O-caffeoyl
quinic acid methyl ester (12), 3-O-caffeoyl quinic acid (13), and 4-hydroxy-phenylacetic acid (14). Conclusion Compounds 3—5, 9,
11. 12 are obtained from Arctium genus for the first time, and compound 14 is isolated from A. lappa for the first time.
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MRV REEEH T N-HIE-D-RA AR 2
& NR2B WA (GluN2B-NMDA) ZAR KR
FHER, IR R 2 e B SR S Aot
HRRFER Y I, SR HPLC-DAD ARG HRIEY
SR AT BURHIE R (e, B R A IR 22 e
PR SN RCERGERAL, 13 B SBEER A1,

N T BRI R P AL Oy, AT
A ODS FEE i RERHE il - % HPLC X}
DN 2 JE R AL B M ' S AL R £ I o 2
1728090, MWHEE] 14 MUEY), FF456 B
JORRH e B R 5 e FL A, 23 1,5- —unmETgE-3-
WREEZE R (1,5-di-O-caffeoyl-3-O-maloyl quinic
acid, 1)+ 3,5- MR- 1-2-WmPE -4 B k) -2 @
R [3,5-di-O-caffeoyl-1-O-(2-O-caffeoyl-4-maloyl)-
quinic acid, 2]+ 3,5- - WMHERE- 1-(2- Wk -4- 35 S ik
' fig )- £ Je R [3,5-di-O-caffeoyl-1-(2-O-caffeoyl-
4-maloyl methyl ester)-quinic acid, 3]+ 3,5- - MIHEREE-1-
PRIAME S 2 JE B8 (3,5-di-O-caffeoyl-1-O-succinyl
methyl ester quinic acid, 4)+ 3,4- —MIHERE-1-FFHIEE
g2 JEfR (3,4-di-O-caffeoyl-1-O-succinyl methyl
ester quinic acid, 5). 1,3,5- WNHERE-4-BEFAREZE JE
R (1,3,5-tri-O-caffeoyl-4-O-succinyl quinic acid, 6)-
1,5-Z o MERE-3- BRI M 28 Je B ( 1,5-di-O-caffeoyl-
3-O-succinyl quinic acid, 7). 1,5- WNMERE-4-383
it 25 Jé R ( 1,5-di-O-caffeoyl-4-O-succinyl quinic
acid, 8). 1,5- - WHE B -4- 5 30 9t P I 2 JE R
(1,5-di-O-caffeoyl-4-O-succinyl methyl ester quinic
acid, 9. 1,5- — Bk 8t -3- 3 A 1 MR 2 JE 1R
(1,5-di-O-caffeoyl-3-O-succinyl methyl ester quinic
acid, 10+ 1,3,4- =ML JE 112 (1,3,4-tri-O-caffeoyl
quinic acid, 11). 1,4,5- = W0k ik 22 JE iR H i
(1,4,5-tri-O-caffeoyl quinic acid methyl ester, 12).
3-WNMEREZE JEFR (3-O-caffeoyl quinic acid, 13). 4-
FR K MR (4-hydroxy-phenylacetic acid, 14),
L&Y 1~13 yunmEEE 2 B IR E &Y. thaY)
3~5. 9. 1. 12 AEXKMNZEMEY 2 E55],
W& 14 9 E RN ZREY 73 B3]
1 MRI5ER

JASCO fill % B = RO AR (i A%, PU-2087 il

%%, SPD-10AV #4MGMlgs (HA Jasco AF]); il
%038 YMC-Pack Pro ODS-A Cig (250 mm X 10
mm, 10 pm). RP-ODS (50 um, HZ YMC A #]);
Bruker ARX-300 #ZWiFEHRIEIEAX (Kt Bruker 2
#]); EYELA-N1000. N1100 ¥ KA (HAR
SHAL SR U A ) s BRANER 4 M T (18 [E Heruens
AT)); Shimadzu AUW 120 D + /5432 — 2 #r K1
(HZ Shimadzu 2 7)) # 2 5 i AR (5 1k i
(100~140. 200~300 H, H&BEFHEMT] D; i
S, 2 ([E Fisher Scientific A7)); =4
12 (TFA, 78[E Merck %] ); HARRF I Aol
(CREEAR KA ERAFD

ABEMZH T 2017 4 12 A i E N RFRE
JEEBER X S BB 2] 2 RN S, R IR 25 R
BB A B E T RNF RS B 3 Arctium
lappa L. TR, 54 (GH2017AR) fR4F T+
] N DR 50 ZE A L0 e X I o 24 2 A S 6 5
2 REESSE

TR 20 kg, 48 120 L 55% LB /KE R
R G  [FIASRE 3 K, BHR 2 h, & FFHRH0H,
WY ESOA TR E . 2R BT EEKT,
W AATEE (30~60 C). —H ke, BERR M
B3 e GFFEERGR, ok [ 71 45 B R
CEEAHH) 373.4 go

B4R B AU A S A i B, —&
F5e-FEE (100 © 0—0 © 100) MKIKBEEEWEAL, 15
B 7 AN Fr. 1~7. Hrp Fr. 3 (36.6 g) & iifhE
Aty B, & E-HEE (100 1 0—0 : 100)
W VRAE B, 354531 37 MRy Fr. 3-1~3-37. &
TLC 4 #7)5 &3 Fr. 3-2~3-3.Fr. 3-4~3-5.Fr. 3-6~
3-7. Fr.3-8~3-10 i & s A —5, oal& it
Horb Fr. 3-2 22 % HPLC( - /K-=RAHR 33 -
67 : 0.05, AR 1 mL/min, MK 210 nm)
EAEEEY 4 (314 mg). 5 (54 mg). 6
(1.1 mg). 8 (2.1 mg). 14 (3.2 mg). Fr. 3-4 &3
#i#¢ HPLC ( ZJE-7K-=90 L. 27 - 73 1 0.05, 11
St 1 mL/min, K 210 nm) 43 B 4iib15 24k
A13 (5.1 mg). Fr. 3-5 Z2F44% HPLC (/-
K-ZFHE 27 2 73 1 0.05, EFUE | mL/min,
R 210 nm) 4r EAIFEML G 10 (35.6
mg).Fr. 3-13 & ODS JFJ80kE: (i 73 85, FE-/K (0
100—~100 : 0) BHEEBENL, 433 4 M5 Fr. 3-13-1~
3-13-4. HH Fr. 3-13-2 A4 HPLC (2 fi-7K-
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=R LR 23.5 1 76.5 1 0.05, KR E 1 mL/min,
K 210 nm) 4 BALFEEY) 1 (0.86
mg). 7 (8.49mg). Fr.3-15 £ ODS JFillkE: (i 4y
B, FEE-K (01 100—~100 : 0) KIBEEERL, 15

2| 22 MMy, TLC ot fa &M, a1

F| 8 MY Fr. 3-15-1~3-15-8. Hrf Fr. 3-15-3 Fi¢
il # HPLC ( ZJi§-7K-=9 L8 30 © 70 : 0.05, 1A
Ui 1 mL/min, K 210 nm) 7 B 440153 204k
EM3(14.2mg). 9(7.6 mg). 12 (3.8 mg). Fr. 3-24
KA S SRR (LE-K-=/MOm 27073 ¢
0.05, fARUFE 1 mL/min, F¥K 210 nm) 735
BRELAEY 2 (2.8mg). 11 (4.1 mg).
3 LT

&M 1 wEETEH AR (FED, 271X
C2oH23016, 365 nm R BN, H=E 8RN
B4, TH-NMR (600 MHz, CD;0D) §: 7.65 (2H,
d, J = 15.8 Hz, overlapped, H-7', 7", 7.13, 7.10 (%
1H, d, J= 1.8 Hz, H-2', 2", 7.04, 7.00 (% 1H, dd, J =
1.8, 8.2 Hz, H-6', 6""), 6.84, 6.82 (% 1H, d, J = 8.2
Hz, H-5', 5""), 6.38, 6.34 (% 1H, d, J = 15.9 Hz, H-8',
8'"), 5.48 (2H, m, overlapped, H-3, 5), 4.49 (1H, m,
H-1), 3.98 (1H, dd, J = 3.5, 9.4 Hz, H-4), 2.81 (1H,
m, H-2ax), 2.71~2.77 (2H, m, H-3"), 2.65 (1H, m,
H-6eq), 2.48 (1H, m, H-2eq), 2.01 (1H, m, H-6ax);
3C-NMR (150 MHz, CD;0D) ¢: 173.6 (C-7), 172.6
(C-1"), 170.0 (C-4"), 167.2, 166.3 (C-9', 9", 148.5,
148.3 (C-4', 4'™), 146.7, 146.0 (C-7', 7", 145.5, 145 .4
(C-3",3"), 126.3, 126.2 (C-1', 1), 122.0, 121.7 (C-6/,
6", 115.2, 115.1 (C-5', 5"), 113.9, 113.8 (C-8', 8"),
113.6 (C-2', 2, 79.1 (C-1), 71.9 (C-3), 70.3 (C-4),
69.7 (C-5), 66.8 (C-2'), 38.9 (C-6), 36.6 (C-3'), 31.3
(C-2). LA Bl it 5 it o B A — 50, il
ENED 1N 1,5-Z0mmHERE-3- 37 R4 Je IR
& 2: BT ERHAK (FED, 271X

C3sH34019, 365 nm FRE BN, H =S8R M
WS, 'HINMR (600 MHz, CD;0D) 6: 7.66,
7.63,7.59 (% 1H, d, J=15.9 Hz, H-7", 7", 7""), 7.10
(3H, m, H-2", 2", 2"""), 7.00 (2H, dd, J = 1.9, 8.3 Hz,
overlapped, H-6", 6", 6.97 (1H, dd, J = 1.9, 8.3 Hz,
H-6"""), 6.81 (3H, m, H-5", 5", 5", 6.38, 6.35, 6.29
(% 1H, d, J = 15.9 Hz, H-8", 8", 5.51 (2H, m, H-3,
5), 5.43 (1H, m, H-2), 3.99 (1H, dd, J = 3.6, 9.6 Hz,
H-4), 3.05 (1H, dd, J = 7.3, 16.8 Hz, H-3'eq), 2.86

(2H, m, H-2ax, 3'ax), 2.64 (1H, m, H-6ep), 2.50 (1H,
m, H-2¢eq), 2.00 (1H, m, H-6ax); '*C-NMR (150 MHz,
CD;0D) d: 174.6 (C-7), 169.8 (C-1'), 169.1 (C-4"),
167.3, 166.4, 166.2 (C-9", 9", 9", 148.5, 148.4,
148.3 (C-4", 4™, 4""), 146.8, 146.7, 146.0 (C-7", 7",
7", 145.5, 145.4, 1453 (C-3", 3", 3""), 126.4,
126.2, 126.1 (C-17, 1™, 1""), 122.0, 121.9, 121.6
(C-6", 6", 6""), 115.1 (C-5", 5", 5", 113.9 (C-8",
8", 113.6 (C-8""), 112.5 (C-2", 2", 2", 79.1 (C-1),
72.4 (C-3), 70.6 (C-4), 69.6 (C-5), 67.9 (C-2'), 36.9
(C-6), 35.8 (C-3"), 31.5 (C-2). LI IEHIE 5 Sk
RIEFEAR T, MR ED 2 9 3,5- k-
1-(2- ik -4- %%@E) BT

&) 3: BT EM R (R
C3oH36019, 365 nm R BN, H =S8R M
BE4M, 'H.NMR (600 MHz, CD;OD) §: 7.66,
7.63,7.59 (% 1H, d, J=15.9 Hz, H-7", 7", 7"""), 7.10
(3H, m, H-2", 2", 2", 7.00 (2H, dd, J= 1.9, 8.3 Hz,
overlapped, H-6", 6""), 6.97 (1H, dd, /= 1.9, 8.3 Hz,
H-6""), 6.81 (3H, m, H-5", 5", 5""), 6.38, 6.35, 6.29
(% 1H, d, J = 15.9 Hz, H-8", 8", 8""), 5.49~5.55
(2H, m, H-3, 5), 5.43 (1H, m, H-2'), 4.00 (1H, dd, J =
3.5, 9.6 Hz, H-4), 3.61 (3H, s, -OCH3), 3.05 (1H, dd,
J=1.5,169 Hz, H-3'eq), 2.83~2.91 (2H, m, H-2ax,
3'ax), 2.65 (1H, m, H-6eq), 2.50 (1H, m, H-2eq), 1.99
(1H, m, H-6ax); '3C-NMR (150 MHz, CD;OD) o:
172.7 (C-7), 169.8 (C-1), 169.1 (C-4'), 167.3, 166.4,
166.3 (C-9”, 9", 9"""), 148.5, 148.4, 148.3 (C-4", 4",
4"y, 146.8, 146.7, 146.0 (C-7", 7™, 7", 145.5,
145.4, 1453 (C-3", 3™, 3""), 126.3, 126.2, 126.1
(C-17, 1", 1), 122.1, 122.0, 121.7 (C-6", 6", 6""),
115.1 (C-5", 5™, 5", 113.8, 113.6, 113.5 (C-8", 8",
8", 112.5 (C-2", 2", 2", 79.1 (C-1), 72.3 (C-3),
70.4 (C-4), 69.6 (C-5), 67.8 (C-2"), 51.7 (-OCH3), 37.0
(C-6), 35.7 (C-3"), 31.2 (C-2). VA Lyt 514
w2 xtth, X2 T 1AREREGS, WEets
Yy 3 R 3,5- T WHERE-1-(2-Bin ek -4-3% 5 ER)-
EIEN

&) 4: REETEHMAK (FED, 21X
C30H30015, 365 nm A, 5= %M%«’t#i&r“
RS, TH-NMR (600 MHz, CD3;0D) §: 7.64, 7.62
(% 1H, d, J=15.9 Hz, H-7", 7""), 7.10, 7.07 (% 1H, d,
J=2.0 Hz, H-2", 2", 7.00, 6.97 (% 1H, dd, J = 2.0,

7, 1T
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8.2 Hz, H-6", 6"), 6.80, 6.79 (% 1H, d, J = 8.2 Hz,
H-5", 5", 6.37, 6.31 (% 1H, d, J = 15.9 Hz, H-8",
8", 5.47 (1H, m, H-5), 5.43 (1H, m, H-3), 3.95 (1H,
dd, J = 3.5, 9.5 Hz, H-4), 3.55 (3H, s, -OCH3), 2.79
(1H, m, H-2eq), 2.47~2.65 (5H, m, H-6eq, 2', 3"),
2.44 (1H, m, H-2ax), 1.98 (1H, m, H-6ax); '*C-NMR
(150 MHz, CD;OD) ¢: 173.0 (C-7), 172.7 (C-1"),
172.1 (C-4"), 167.3, 166.3 (C-9", 9"), 148.5, 148.3
(C-4", 4™, 146.7, 146.0 (C-7", 7"), 145.5, 145.4
(C-3", 3™, 126.4, 126.1 (C-1", 1"), 121.9, 121.7
(C-6", 6", 1152, 115.1 (C-5", 5", 113.9, 113.8
(C-8", 8"), 113.6, 113.6 (C-2", 2, 79.2 (C-1), 71.7
(C-3), 70.4 (C-4), 69.7 (C-5), 50.9 (-OCH3), 36.8 (C-2),
31.3 (C-6), 28.9 (C-2), 28.3 (C-3"). DL it ¥idli 5
BRARIESINIE, (N2 T 1 MREIRES, BEEEis
W) 4 N 3,5- DRI 1-BREE F RS R IR .

WEY S wmaTERmAR (B, 77
C30H30015, 365 nm [ B, 5= M
WAL, 'TH-NMR (600 MHz, CD;0D) §: 7.64, 7.60
(% 1H, d, J=15.9 Hz, H-7", 7'""), 7.12, 7.10 (% 1H, d,
J=2.0 Hz, H-2", 2", 7.03, 7.00 (% 1H, dd, J = 1.9,
8.2 Hz, H-6", 6"), 6.83, 6.80 (% 1H, d, J = 8.2 Hz,
H-5", 5", 6.39, 6.31 (% 1H, d, J = 15.9 Hz, H-8",
8", 5.60 (1H, m, H-3), 4.96 (1H, dd, J = 3.6, 9.8 Hz,
H-4), 441 (1H, m, H-3), 3.55 (3H, s, -OCH3), 2.84
(1H, m, H-2eq), 2.44~2.63 (5H, m, H-6eq, 2', 3,
2ax), 1.97 (1H, m, H-6ax); '3C-NMR (150 MHz,
CD;0D) ¢: 172.8 (C-7), 172.7 (C-1"), 171.6 (C-4"),
167.2, 166.4 (C-9", 9'"), 148.5, 148.2 (C-4", 4",
146.4, 1458 (C-7", 7'), 145.5, 1454 (C-3", 3",
126.4, 1262 (C-1", 1), 121.8, 121.6 (C-6", 6",
1152, 115.0 (C-5", 5, 113.9, 113.9 (C-8", 8"),
113.7, 113.7 (C-2", 2", 79.3 (C-1), 75.1 (C-3), 68.9
(C-4), 63.9 (C-5), 50.9 (-OCH3), 40.2 (C-2), 31.3
(C-6), 28.9 (C-2'), 28.2 (C-3")e HMBC i1, on4.96
(H-4) 5 ¢ 166.4 (C-9") 5%, H on 2.44~2.63
(H-6eq, 2/, 3', 2ax) #B5 dc 79.3 (C-1) #XK, ZEJe
W& 3 A RIAAL R, U8 BRI L% 7R 22 Je FR
(1 1AL, PRASIIERESE 43 HEAE4E Je BRI 3 RLAN 4
Bre SCERAEFE IR R BIAE A S5 AR i A7 AE 3,4-— Wik
ME-1-38 M2 B iR, Hiztb &2 1 MHERE
5, MEEAAEY 5 N 3,4 InnERE-1-BEIA B g
ZEJeR.

wEM6: wEtLEHMA (FED, 71
C3sH34018, 365 nm [ B, 5= M
TS, '"H.NMR (600 MHz, CD;OD) ¢: 7.67,
7.63, 7.52 (% 1H, d, J = 16.0 Hz, H-7', 7", 7"""), 7.10
(2H, m, overlapped, H-2', 2"), 6.87 (1H, d, /= 1.8 Hz,
H-2""), 7.01, 6.95, 6.60 (¥ 1H, dd, J = 1.8, 8.3 Hz,
H-6', 6", 6", 6.81, 6.77, 6.53 (% 1H, d, J = 8.1 Hz,
H-5',5",5""), 6.38, 631, 6.16 (% 1H, d, J= 16.0 Hz,
H-8', 8", 8""), 5.79 (1H, m, H-5), 5.67 (1H, m, H-3),
5.32 (1H, dd, J = 3.5, 10.0 Hz, H-4), 2.94 (1H, m,
H-2ax), 2.72 (1H, m, H-2eq), 2.50~2.65 (5H, m,
H-2"", 3", 6ax), 2.17 (1H, m, H-6ax); 3C-NMR (150
MHz, CD;OD) 6: 172.9 (C-7), 172.4 (C-1""), 171.7
(C-4"), 170.0, 166.9, 166.3 (C-9', 9", 9""), 148.5,
148.4, 148.0 (C-4', 4", 4""""), 146.7, 146.5, 146.3 (C-7',
7", 7", 145.5, 145.4, 145.1 (C-3', 3", 3""), 126.2,
126.1, 125.9 (C-1', 1", 1), 121.9, 121.8, 120.5 (C-6/,
6", 6", 115.3, 115.3, 115.1 (C-5, 5", 5", 114.1,
113.9, 113.8 (C-8, 8", 8""), 113.6, 113.2, 113.2 (C-2,
2", 2", 79.0 (C-1), 72.5 (C-4), 68.3 (C-3), 66.7
(C-5), 37.2 (C-6), 31.3 (C-2), 28.7 (C-2"), 28.1
(C-3"). LAy 0 5 SOk IE B A — 200, i
BEAE 6 4 1,3,5- WMk -4- BRI ZE B IR -

a7 wEALERHRAR (FED, 21X
CaoH2s015, 365 nm [ B A5, 5= 8N
TR, 'TH-NMR (600 MHz, CD;0D) 8: 7.67, 7.65
(% 1H,d, J=15.9 Hz, H-7, 7", 7.12, 7.09 (% 1H, d,
J=12.0 Hz, H-2', 2""), 7.04, 7.00 (% 1H, dd, J = 1.7,
8.3 Hz, H-6', 6", 6.82 (2H, m, overlap, H-5', 5"),
6.39, 6.34 (% 1H, d, J=15.9 Hz, H-8, 8""), 5.48 (2H,
m, overlapped, H-3, 5), 3.98 (1H, m, H-4), 2.78 (1H,
m, H-2eq), 2.40~2.70 (5H, m, H-2", 3", 6eq, 2ax),
2.01 (1H, m, H-6ax); 3 C-NMR (150 MHz, CD;0D) 6:
174.5 (C-7), 172.6 (C-1"), 172.3 (C-4"), 167.3, 166.3
(C-9',9), 148.5, 148.3 (C-4', 4", 146.6, 146.0 (C-7',
7'"), 145.4, 145.4 (C-3', 3""), 126.4, 126.2 (C-1, 1),
121.9, 121.6 (C-6', 6", 115.2, 115.1 (C-5', 5"), 113.9,
113.8 (C-8', 8", 113.6, 113.5 (C-2', 2", 79.2 (C-1),
71.5 (C-3), 70.3 (C-4), 69.7 (C-5), 36.5 (C-6), 31.3
(C-2), 28.9 (C-2"), 28.3 (C-3"). VAL i i ds 5 ik
R IE FEA— I, W A T N 1,5- W HERE-3-
BRIIMEZE BT -

EY 8: wEtaLEHA (FED, 71X
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CaoHas015, 365 nm [ B A5, 5= 8N
WAL, 'TH-NMR (600 MHz, CD;0D) §: 7.63, 7.59
(% 1H,d, J=159 Hz, H-7', 7""), 7.11, 7.09 (% 1H, d,
J=1.5 Hz, H-2', 2""), 7.01 (2H, m, overlapped, H-6',
6", 6.82, 6.81 (% 1H, d, J = 7.8 Hz, H-5', 5", 6.35,
6.26 (% 1H, d, J = 15.9 Hz, H-8', 8'""), 5.62 (1H, m,
H-5), 5.11 (1H, dd, J = 3.2, 8.9 Hz, H-4), 4.45 (1H, m,
H-3), 2.49~2.72 (7H, m, H-2eq, 2", 3", 6ep, 2ax),
2.01 (1H, d, J=9.4, 13.5 Hz, H-6ax); '3C-NMR (150
MHz, CD;OD) §: 174.1 (C-7), 174.0 (C-1"), 172.9
(C-4"), 168.5, 167.7 (C-9', 9", 149.8, 149.5 (C-4',
4", 147.7, 147.1 (C-7', 7", 146.8, 146.7 (C-3', 3",
127.7, 127.4 (C-1', 1'), 123.1, 122.9 (C-6, 6"),
116.5, 116.3 (C-5', 5"), 115.2, 115.1 (C-8', 8", 115.0
(C-2', 2'), 80.6 (C-1), 76.4 (C-3), 70.2 (C-4), 65.2
(C-5), 41.5 (C-6), 32.6 (C-2), 30.2 (C-2"), 29.5 (C-3').
DA Bl B 5 SR T AR — B, e S
Y1 8 9 1,5- - mmEE-4- 55 @%i)@@xo

WEM9: wEaLERHAR (FED, 71X
C30H30015, 365 nm FEE AN, 5= N
WAL, 'TH-NMR (600 MHz, CD;0D) §: 7.63, 7.58
(% 1H,d, J=159 Hz, H-7", 7", 7.11, 7.09 (% 1H, d,
J =19 Hz, H-2’, 2", 7.01, 7.00 (% 1H, dd, J = 1.9,
7.8 Hz, H-6', 6""), 6.82, 6.81 (% 1H, d, J = 8.0 Hz,
H-5',5"), 6.35,6.27 (% 1H, d, J= 15.8 Hz, H-8', 8'""),
5.62 (1H, m, H-5), 5.10 (1H, dd, J= 3.2, 8.8 Hz, H-4),
4.45 (1H, m, H-3), 3.64 (3H, s, -OCH3), 2.50~2.70
(7H, m, H-2eq, 2", 3", 6eq, 2ax), 2.18 (1H, dd, J=9.8,
13.7 Hz, H-6ax); *C-NMR (150 MHz, CD;OD) :
173.2 (C-7), 173.0 (C-1"), 172.0 (C-4"), 166.7, 166.6
(C-9',9'), 148.3, 148.3 (C-4', 4""), 146.3, 146.3 (C-7',
7", 145.4, 145.4 (C-3', 3"), 126.4, 126.3 (C-1, 1),
121.7, 121.7 (C-6", 6", 115.1, 115.1 (C-5', 5"), 113.9,
113.8 (C-8', 8", 113.3, 113.3 (C-2', 2", 79.8 (C-1),
74.1 (C-4), 67.0 (C-5), 65.9 (C-3), 50.9 (-OCH3), 36.1
(C-6), 34.3 (C-2), 28.7 (C-2'), 28.3 (C-3"). LA LI i
Bl 5o EC I, X2 1 ANHEEE S,
ENEW 9 9 1,5- ZWmHERE-4-BE AL H RS JE I -

&Y 10: HEETERMKR (FED, 757
2 C30H30015, 365 nm TE’ZH@K%’ 5=k
SN i 2R 43 . TH-NMR (600 MHz, CD3;0D) §: 7.66,
7.65 (% 1H, d, J=15.9 Hz, H-7", 7""), 7.12, 7.10 (%
1H, d,J=1.9 Hz, H-2',2""), 7.03, 7.00 (% 1H, dd, J =

1.8, 8.2Hz, H-6, 6""), 6.83, 6.82 (% 1H, d, J= 8.1 Hz,
H-5",5"), 6.40, 6.35 (% 1H, d, J=15.9 Hz, H-8', 8'"),
5.50 (1H, m, H-5), 5.46 (1H, m, H-3), 3.98 (1H, dd,
J=3.6,9.5 Hz, H-4), 3.58 (3H, s, -OCH3), 2.81 (1H,
m, H-2eq), 2.52~2.67 (5H, m, H-2", 3", 6eq), 2.47
(1H, m, H-2ax), 2.01 (1H, m, H-6ax); '3C-NMR (150
MHz, CD;OD) 6: 172.9 (C-7), 172.6 (C-1'), 172.1
(C-4'), 167.3, 166.3 (C-9', 9'), 148.5, 148.3 (C-4',
4, 146.7, 146.0 (C-7', 7", 145.5, 145.4 (C-3', 3'"),
126.3, 126.1 (C-1’, 1), 121.9, 121.7 (C-6', 6",
115.1, 115.1 (C-5', 5", 113.8, 113.8 (C-8', 8", 113.6,
113.5 (C-2', 2, 79.1 (C-1), 71.6 (C-3), 70.4 (C-4),
69.6 (C-5), 50.9 (-OCH3), 36.8 (C-2), 31.2 (C-6), 28.8
(C- 3) 28.3 (C-2"). LA Byl e 5 Sk ioE A —
U0, S A 10 N 1,5- kR -3-BE L
Eﬁ@'a%)ﬁ@ﬁo

WEY 11: WEOTLEMAR (FED, 75+
. C34H30015, 365 nm FREE GG, 5=k
SN i AR 4 . TH-NMR (600 MHz, CD3;0D) §: 7.63,
7.56,7.47 (% 1H, d, J= 159 Hz, H-7", 7", 7""), 7.08,
7.03, 6.82 (% 1H, d, J = 2.0 Hz, H-2', 2", 2'), 6.93,
6.87, 6.55 (% 1H, dd, J = 2.0, 8.5 Hz, H-¢', 6", 6""),
6.77, 6.74, 6.50 (% 1H, d, J = 8.1 Hz, H-5', 5", 5""),
6.36, 6.26, 6.12 (% 1H, d, J= 16.0 Hz, H-8', 8", 8'"),
5.69 (1H, m, H-3), 5.02 (1H, dd, J = 3.3, 9.8 Hz, H-4),
4.51 (1H, m, H-5), 2.92 (1H, m, H-2eq), 2.64 (1H, m,
H-6eq), 2.52 (1H, m, H-2ax), 2.01 (1H, m, H-6ax);
13C-NMR (150 MHz, CD;OD) §: 172.7 (C-7), 167.2,
166.8, 166.4 (C-9', 9", 9'"), 148.4, 148.2, 148.0 (C-4',
4", 4", 146.4, 146.2, 145.9 (C-7', 7", 7"), 145.5,
145.4, 145.1 (C-3, 3", 3", 126.3, 126.1, 125.8 (C-1',
17, 1), 121.8, 121.8, 120.4 (C-6', 6", 6"), 115.3,
115.2, 115.0 (C-5', 5", 5", 114.1, 114.0, 113.8 (C-8,
8", 8"), 113.5, 113.4, 113.3 (C-2', 2", 2", 79.4 (C-1),
75.5 (C-3), 68.5 (C-4), 64.0 (C-5), 51.8 (-OCH3), 40.3
(C-2), 31.4 (C-6) LA byl #dis 5 scifon e, %
EEY 11 4 1,3,4-=00HEREZE JE R

WEY 12: REETERMR (FED, 75+
fﬁ CssH32015, 365 nm TE’ZE@K%’ 5:%\4’&@5
SN SR 278 . "H-NMR (600 MHz, CD;0D) §: 7.61,
7.55,7.53 (% 1H, d, J= 16.0 Hz, H-7, 7", 7""), 7.08,
7.02, 7.00 (% 1H, d, J = 1.7 Hz, H-2', 2", 2'), 6.97,
6.90, 6.90 (% 1H, m, H-6', 6", 6""), 6.80, 6.77, 6.74
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(% 1H, d, J = 8.1 Hz, H-5', 5", 5", 6.32, 6.22, 6.20
(% 1H, d, J = 16.0 Hz, H-8, 8", 8"), 5.60 (1H, m,
H-5),5.17 (1H, dd, J= 3.1, 8.4 Hz, H-4), 4.46 (1H, m,
H-3), 3.74 (3H, s, -OCH3), 2.43~2.64 (3H, m, H-2eq,
6eq, 2ax), 2.19 (1H, m, H-6ax); '*C-NMR (150 MHz,
CD30D) d: 173.0 (C-7), 169.8, 168.9, 166.6 (C-9', 9",
9", 148.5, 148.3, 148.3 (C-4', 4", 4""), 146.8, 146.5,
146.3 (C-7', 7", 7", 145.4, 145.3, 145.3 (C-3', 3",
3, 1264, 126.2, 126.1 (C-1', 1”7, 1", 121.9, 121.7,
121.6 (C-6', 6", 6'"), 115.1, 115.1, 115.1 (C-5, 5",
5™, 114.0, 113.9, 113.8 (C-8', 8", 8""), 113.6, 113.1,
112.4 (C-2', 2", 2'), 79.0 (C-1), 68.2 (C-3), 67.1
(C-4), 659 (C-5), 51.8 (-OCH3), 35.8 (C-2), 343
(C-6) DL EBaEHE 5 itk 2RI, L2 14
HEAERE S, MEEENE 12 9 1,4,5- =04
Je g g
& 13 wHOLEHKR (HED, 701
3 CieHis09, 365 nm R R A2, 5 =8 ez
N T SR 4E (A, 'TH-NMR (600 MHz, CD;0D) J: 7.55
(1H, d, J = 15.8 Hz, H-7"), 7.07 (1H, d, J = 1.9 Hz,
H-2"), 6.98 (1H, d, J= 1.9, 8.1 Hz, H-6"), 6.81 (1H, d,
J=28.1Hz, H-5'), 6.23 (1H, d, J= 15.8 Hz, H-8"), 5.30
(1H, m, H-3"), 4.16 (1H, m, H-5"), 3.77 (1H, d, J = 3.0,
7.4 Hz, H-4"), 2.14~2.27 (3H, m, H-2eq, 6eq, 2ax),
2.04 (1H, m, H-6ax); *C-NMR (150 MHz, CD50D) 6:
174.0 (C-7), 166.8 (C-9"), 148.3 (C-4"), 145.8 (C-7'),
145.5 (C-3"), 126.2 (C-1"), 121.6 (C-6"), 115.1 (C-5"),
113.7 (C-8"), 113.6 (C-2"), 74.4 (C-1), 71.1 (C-3), 70.7
(C-4), 68.8 (C-5), 36.6 (C-2), 36.3 (C-6). LA L%k
I 5 SCHR IR TE A — 03, MUEEa 13 05 3-

Ihn e 45 JE R
L&MW 14: CsHsOs, RIEEK R (HEE), 365

nm FREGKL, 5= RNEEGEM,
IH-NMR (600 MHz, CD;0D) 6: 7.28 (2H, d, J = 8.0
Hz, H-2, 6), 6.83 (2H, d, J = 8.5 Hz, H-3, 5), 3.51 (2H,
s, H-7); BC-NMR (150 MHz, CD;0D) §: 173.8 (C-8),
158.4 (C-4), 130.8 (C-2), 130.8 (C-6), 126.3 (C-1),
115.1 (C-3), 115.1 (C-5), 44.2 (C-7). LA_E ¥R 5
SCHRRIE FE A —EY, MUESEIEY 14 9 4500
FLIR.
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