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F Rk R ) R B L) 4R, D101
KAL#JIE. ODS Fil Sephadex LH-20 4 Pharmacia
AT HEO 2R 0, N—1100 % EYELA Jeit 75k
1% C_E¥#F EYELA), XS205D Z3#rRF it Mg
), it LC—20AD 438 @ oA (LA, &
HE LC—8A il £ B v A0 A i

FEIREAS 48 2 7K AR B R A 75 21 TR
U5 N RN JE AR UE Amaranthus spinosus L.
(A,

2 RESSE

TR D428 17 kg, BrEJa ] 6 f5 B 60%
MR 4 %, A IO, ORISR
P 4 kg, ZETBKEMEIG B 0H s R A
D-101 KL BB RRAE (33, 4K 7K S 20%- 60%-
95% L BERBFELEINL, 733 4 MBEMR o

HY 95% L TEVEME 2> 4 (150 g), SElck(n
W, EAG-FEE (1000 0.50:1.20:1.10: 1.7
30101400100 BREEBERG, 193 9 NS> (4-A~
4-D, 4-A FIHEEAER ARG 3, ORe-BiR L
RGMEVEIRATE] 9 N (4-A1~4-A9). 4-A4
25k ODS YR EAE A, IR KRG (2:13)
VRN SOAH )4 HPLC, DA EE K R4 (7@ 3)
itk 3 3EY 3 (193 mg) M4 (64.4mg). 4-C
SRR A, DA -FEREM SRS, &
Sephadex LH-20 #: (A%, DLHERELEIARE] 9 ANy
(4-C1~4-C9), 4-C7 &3t ODS K He AT (1% DL
B /KRGS (2 1 3) PEMFI AR -2 HPLC AR -
KERGE (3:2) 4ifk 32454 8 (341 mg). 4-D
2t Sephadex LH-20 FE¢AR%DLGE7-HEE (10 1)
HEEVERS S 2 MR (4-D1~4-D2), 4-D2 Z45d
ODS "kt taw, DLFEE-/K (7 03) P, 15
Fb AW 11 (17 mg). 4-F 4 Sephadex LH-20 A6,
i, DA RSB RIS oA 13 (7.5 mg).
4-G 4 Sephadex LH-20 Ao, DLFFRESENiSE] 3
MRS (4-G1~4-G3), 4-G2 FIRERAE (3, 5
;- R G R VE A 265 14 (17.8 mg) M
15 (21.7 mg),

B 60% LB 3 (80 g), DARE i HER
MR, EAB-FEE (10000, 2001, 951, 8: 2,
2010 1000 1:200:100) BEEEBEML, 559 A4
WAy 3-A~3-1, 3-A % Sephadex LH-20 FE{4i%, L)
SATVERASE] 3 MR (3-A1~3-A3), 3-A2 &l
ODS "YEEAE A, DIFEE-ZK (10 1) PR

HIEHI% HPLC, DLFEE-ZK (28 @ 72) 4litbf3 34k
a1 (40mg) A2 (12.6 mg). 3-B &5t ODS
AL (3, FEE-/K RG5C10 9030 70,40 : 60
0:100) PEMAFE] 9 M4y (3-B1~3-B9), L
3-B1. 3-B7. 3-B8 £t e AH - il % HPLC 4lifb. 15 2
&5 (26 mg). 6 (3.8mg) F1 7 (23 mg). 3-C
2t Sephadex LH-20 FE €A%, DL EESEIE AT 2 3 /M
4y (3-C1~3-C3), 3-Cl1 &l )x & ODS H KB A
W, I A 4 HPLC 2lifh S 854 9
(34.1 mg). 3-D £id ODS HEH A (i CHE-/K
40 1 60) FISHIEHH#% HPLC (HIEE-/K 25 @ 75,
35 1 65) 4 T B AY) 10 (12 mg) A1 12 (46 mg).
3-G 4 Sephadex LH-20 A4, LDLFHRESE A2 4
AN (3-G1~3-G4), 3-G4 FIH A4 HPLC
HEE-/K R 48 (45 & 55) aifb 15 2654 16 (20 mg).
3 H#METE

& 1. etk ih R, mp 170~172 °C,
ESI-MS m/z: 151 [M—H] . 'H-NMR (400 MHz,
CDCls) 6: 9.84 (1H, m, 1-CHO), 7.44 (1H, m, H-2, 6),
7.06 (1H, m, H-5), 6.39 (1H, dd, J = 16.0, 11.0 Hz,
4-OH), 3.97 (2H, m, 3-OCH3); "*C-NMR (100 MHz,
CDCl3) 6: 190.9 (1-CHO), 151.7 (C-4), 147.2 (C-3),
129.9 (C-1), 127.5 (C-6), 114.4 (C-5), 108.8 (C-2),
56.1 (3-OCHs)o LA_b¥df 5 Scik s sk A — 5,
WS E A 1 A

a2 otk CEAD, mp 113~114 C,
ESI-MS m/z: 181 [M—H] . 'H-NMR (400 MHz,
CDCl) d: 9.83 (1H, s, 1-CHO), 7.17 (2H, s, H-2, 6),
6.16 (1H, s, 4-OH), 3.98 (6H, s, 3-OCH3); "*C-NMR
(100 MHz, CDCl3) d: 190.8 (1-CHO), 147.4 (C-3, 5),
140.9 (C-4), 1284 (C-1), 106.7 (C-2, 6), 56.5
(3-OCH3). LA EXdf 5 semkiaE sk A — 50, %
EEY 2 T R

WA 3: HEEHIRY), ESI-MS m/z: 301 [M+
Na]". 'H-NMR (400 MHz, CD;0D) ¢: 7.75 (2H, m,
H-3, 6), 7.63 (2H, m, H-4, 5), 4.08 (4H, d, J= 6.6 Hz,
H-1', 1”), 2.04 (2H, dp, J = 13.4, 6.7 Hz, H-2', 2"),
1.01 (12H, d, J = 6.7 Hz, H-3', 3", 4, 4"); "“C-NMR
(100 MHz, CD;0D) 6: 167.8 (C=0), 132.2 (C-1, 2),
131 (C-4, 5), 128.5 (C-3, 6), 71.5 (C-1’, 1"), 27.6
(C-2',2"), 18.1 (C-3", 3", 4", 4"). LA E¥¥s 5 SClkaR
S, W EA S 3 ONAR IR IR R TR

WEY 4: FIOHIRY), ESI-MS m/z: 301 [M+
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Na]". "H-NMR (400 MHz, CD;OD) ¢: 7.68 (2H, m,
H-3, 6), 7.49 (2H, m, H-4, 5), 427 (4H, t, J = 6.7 Hz,
H-1/,17), 1.68 (4H, m, H-2', 2"), 1.41 (4H, m, H-3', 3"),
0.92 (6H, t,J= 7.4 Hz, H-4',4"); “C-NMR (100 MHz,
CD;0D) 8: 167.7 (C=0), 132.3 (C-1, 2), 130.9 (C-4, 5),
128.8 (C-3, 6), 65.5 (C-1', 1), 30.6 (C-2', 2"), 19.2
(C-3',3"), 13.7 (C-4', 4"y, DL X5 SRR A
— 3, W TE D 4 I AR R T

&M 5: AR A, ESI-MS m/z: 121 [M—H]
'H-NMR (400 MHz, CD;0D) : 9.78 (1H, s, 1-CHO),
7.79 (2H, m, H-2, 6), 6.93 (2H, m, H-3, 5); "*C-NMR
(100 MHz, CD;0D) d: 191.4 (C-7), 163.8 (C-4), 132.1
(C-2, 6), 128.9 (c-1) 115.4 (C-3, 5). LA 3 5 ik
OB FEA ), Mt &M 5 I RIS R

WA 6: W HIRY), ESI-MS m/z: 152 M+
H]". 'H-NMR (400 MHz, CD;OD) ¢: 7.48 (1H, m,
H-4), 7.30 (1H, td, J = 7.5, 1.2 Hz, H-5), 7.16 (2H, m,
H-6, 7); *C-NMR (100 MHz, CD;0D) 6: 172.2 (C-2),
136.3 (C-9), 126.2 (C-7), 123.9 (C-8), 122.7 (C-5),
122.1 (c 6), 111.2 (C-4). LA FA 5 Sk B A4

— O, LAY 6y 2-FR BRI RIENE,

%é\% 7: FI{OK K, ESI-MS m/z: 419 [M+H] .
'H-NMR (400 MHz, CDCls) §: 6.60 (4H, s, H-2, 2, 6,
6'), 5.56 (s, 2H, H-4, 4), 4.75 (2H, m, H-7, 7"), 4.30
(2H, m, H-9b, 9'b), 3.93 (2H, m, H-9a, 9'a), 3.91
(12H, s, 3, 3', 5, 5-OCH3), 3.11 (2H, m, H-8, 8');
BC-NMR (100 MHz, CDCly) 8: 147.2 (C-3, 3, 5, 5'),
134.4 (C-4, 4, 132.1 (C-1, 1), 102.8 (C-2, 2/, 6, 6'),
86.1 (C-7,7'), 71.8 (C-9, 9'), 56.4 (3, 3', 5, 5-OCHj),
54.4 (C-8, 8. LL - d 5 ScmkitE S A 25", g
KB AEW T T FIRE.

WY 8: RITEAIRY), ESI-MS m/z: 199 M+
H]". 'H-NMR (400 MHz, CDCl;) J: 1.93 (3H, s, H-
11), 1.86 (2H, m, H-6a, 6b), 1.79 (3H, s, H-12), 1.28
(4H, m, H-8, 9), 1.23 (2H, m, H-7a, 7b), 0.87 (3H, t,
J =89, 4.9 Hz, H-10); “C-NMR (100 MHz, CDCl;)
: 173.0 (C-2), 158.4 (C-4), 125.0 (C-3), 107.6 (C-5),
35.8 (C-6), 31.5 (C-7), 22.6 (C-8), 22.4 (C-9), 13.9
(C-10), 10.8 (C-11), 8.3 (C-12). LA % 5 SRR &
A5, W% etk &Y 8 24 hydroxydihydro-
bovolide,

&Y 9: K A, ESI-MS m/z: 197 [M+H] .
'H-NMR (400 MHz, CD;OD) §: 5.76 (1H, s, H-7),

423 (1H, m, H-3), 2.44 (1H, dt, J = 13.8, 2.6 Hz,
H-4), 2.01 (1H, dd, J = 14.4, 2.6 Hz, H-2), 1.78 (3H,
s, H-11), 1.75 (1H, dd, J = 14.4, 3.7 Hz, H-4), 1.55
(1H, dd, J = 14.4, 3.7 Hz, H-2), 1.48 (3H, s, H-9),
1.28 (3H, s, H-10); "*C-NMR (100 MHz, CD;0OD) 6t
184.3 (C-8), 173.0 (C-6), 111.9 (C-7), 87.6 (C-5), 65.8
(C-3), 46.6 (C-2), 45.1 (C-4), 35.8 (C-1), 29.6 (C-10),
26.1 (C-11), 25.6 (C-9). LA_L-Hdi 5 kR B JE A —
H, MOSEEY 9l AR A,

& 10: AR A, ESI-MS m/z: 225 [M+
H]". "H-NMR (400 MHz, CDCl5) 6: 5.86 (1H, s, H-8),
435 (1H, m, H-3), 2.31 (1H, m, H-4a), 2.22 (3H, s,
13-CHs), 1.99 (1H, m, H-2a), 1.44 (1H, m, H-4b),
1.44 (3H, s, 12-CH3), 1.39 (3H, s, 11-CH3), 1.38 (1H,
m, H-2b), 1.17 (3H, s, 10-CH3); "*C-NMR (100 MHz,
CDCl3) d: 210.0 (C-7), 198.5 (C-9), 118.7 (C-6), 100.8
(C-8), 72.3 (C-5), 63.8 (C-3), 48.9 (C-2), 48.7 (C-4),
36.1 (C-1), 31.7 (C-11), 30.9 (C-13), 29.1 (C-12), 26.4
(C-10). LA ¥t 5 ek S A — 8, Mkse
A 10 g WEbE i .

A=L7/B VO REN SR VN (Eﬁﬁi), mp 67~68
‘C, ESI-MS m/z: 330 [M+H]". 'H-NMR (400 MHz,
CDCl3) 6: 4.23 (1H, dd, J = 11.7, 4.7 Hz, H-1b), 4.17
(1H, dd, J = 11.7, 6.1 Hz, H-1a), 3.95 (1H, m, H-2),
3.72 (1H, dd, J = 11.5, 4.0 Hz, H-3b), 3.62 (1H, dd,
J =115, 5.8 Hz, H-3a), 2.37 (2H, t, J = 7.6 Hz, H-2'),
1.65 (2H, dt, J = 14.6, 7.4 Hz, H-3'), 1.29 (24H m,
12 X-CHy), 0.90 3H, t, J = 7.6 Hz, H-16"); “C-NMR
(100 MHz, CDCls) 6: 174.3 (C-1'), 70.3 (C-1), 65.2
(C-2), 63.4 (C-3), 34.2 (C-2'), 31.9 (C-3"), 29.7~29.1
(C-4'~13"), 24.9 (C-14"), 22.7 (C-15"), 14.1 (C-16').
DL $od 5 ScmaoE A S, s et a1
I ERHRR e -

tEW12: WA AR, ESI-MS m/z: 313 [M+
H]". 'H-NMR (400 MHz, CD;0D) 6: 7.44 (1H, d, J =
15.7 Hz, H-7), 7.12 (1H, s, H-2), 7.07 (2H, d, J = 8.4
Hz, H-2', 6"), 7.03 (1H, dd, J = 8.0, 1.5 Hz, H-6), 6.81
(1H, d, J = 8.0 Hz, H-5), 6.72 (2H, d, J = 8.4 Hz,
H-3',5"), 6.42 (1H, d, J = 15.7 Hz, H-8), 3.88 (3H, s,
3-OCHs), 3.47 (2H, t, J = 7.2 Hz, H-8'), 2.74 (2H, t,
J =72 Hz, H-7"); “C-NMR (100 MHz, CD;0D) ¢:
167.8 (C-9), 155.5 (C-4'), 148.4 (C-4), 147.9 (C-3),
140.6 (C-7), 129.9 (C-1), 129.4 (C-2', 6'), 126.9
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(C-1), 121.8 (C-6), 117.4 (C-8), 115.1 (C-5), 114.9
(C-3', 5", 110.2 (C-2), 55 (3-OCH3), 41.2 (C-8'), 34.4
(C-7)e LA E3od 5 Sk SA— 5, wes sz it
B 12 0 NPT BRI R R R K

EY13: IR AR, ESI-MS m/z: 575 M+
H]'. 'H-NMR (400 MHz, CsDsN) &: 5.24 (1H, m,
H-7), 5.20 (1H, m, H-22), 5.1 (1H, m, H-23), 3.60
(1H, m, H-3), 1.10 (3H, d, J = 6.0 Hz, H-21), 0.95
(3H, d, J = 6.0 Hz, H-26), 0.92 (3H, m, H-27), 0.91
(3H, m, H-29), 0.74 (3H, s, H-19), 0.61 (3H, s, H-18),
5.00 (1H, d, J = 8.0 Hz, H-1), 4.62 (1H, dd, J = 12.0,
2.0 Hz, H-6b), 4.44 (1H, dd, J = 12.0, 5.2 Hz, H-6a),
431 (2H, m, H-3, 4), 4.08 (2H, m, H-2, 5); "*C-NMR
(100 MHz, CsDsN) d: 140.8 (C-8), 140.0 (C-22),
130.9 (C-23), 119.1 (C-7), 103.6 (C-1), 79.9 (C-5"),
79.8 (C-3), 78.4 (C-3"), 76.7 (C-2'), 73.1 (C-4'), 64.2
(C-6"), 57.3 (C-17), 56.6 (C-14), 52.7 (C-24), 50.9
(C-9), 44.8 (C-13), 42.4 (C-20), 41.5 (C-5), 40.9
(C-12), 38.6 (C-1), 36.0 (C-4), 35.8 (C-10), 33.4
(C-25), 31.3 (C-2), 30.2 (C-6), 27.0 (C-16), 24.6
(C-28), 23.0 (C-15), 22.9 (C-11), 22.6 (C-21), 20.5
(C-26), 14.3 (C-27), 13.8 (C-19), 13.5 (C-29). LL %
a5 SCHRAR G I A — 0, MRS 13
$ W -3-0-B-D- T T -

WA 14: A (R, mp 222~224 C,
ESI-MS m/z: 647 [M+H] . 'H-NMR (400 MHz,
CD;OD) 6: 5.27 (1H, m, H-12), 4.40 (1H, d, J = 7.6
Hz, GluA-H-1), 3.85 (1H, d, J = 9.6 Hz, GluA-H-5),
3.8 (1H, s, GluA-H-4), 3.79 (3H, s, -CO,CH3), 3.53
(1H, t, GluA-H-3), 3.37 (1H, m, GluA-H-2), 3.26 (1H,
m, H-3), 3.17 (1H, m, H-18), 0.83, 0.87, 0.93, 0.96,
0.97, 1.07, 1.18 (% 3H, s, 7X-CH3). “C-NMR (100
MHz, CD;0D) §: 180.4 (C-28), 170.0 (C-6'), 143.8
(C-13), 122.3 (C-12), 105.6 (C-1'), 89.7 (C-3), 76.1
(C-3", 75.2 (C-5"), 73.9 (C-2'), 71.8 (C-4'), 55.6
(C-5"), 52 (C-7'), 462 (C-17), 45.9 (C-19), 41.5
(C-18), 41.4 (C-14), 39.2 (C-8), 38.8 (C-4), 38.4
(C-1), 36.5 (C-10), 33.5 (C-7), 32.6 (C-21), 32.4
(C-22), 32.2 (C-20), 30.2 (C-29), 27.5 (C-15), 27.1
(C-23), 25.6 (C-2), 25.1 (C-27), 23.1 (C-11), 22.7
(C-16), 22.6 (C-30), 18.0 (C-6), 16.3 (C-26), 15.6
(C-24), 14.6 (C-25). LA LE 5 SOl IE F A —
HU, MO EA ) 14 955 BUAIR-3-O-B-D- NI

] 2 W I T PR R

&M 15: HEK AR, ESI-MS m/z: 631 [M—
H] . 'H-NMR (400 MHz, CD;0D) 8: 5.27 (1H, t, J =
3.6 Hz, H-12), 440 (1H, d, J = 7.6 Hz, GluA-H-1),
3.79 (1H, m, GluA-H-5), 3.53 (1H, t, J = 9.4 Hz,
GluA-H-4), 3.39 (1H, t, J = 9.4 Hz, GluA-H-3), 3.37
(1H, s, GluA-H-2), 3.27 (1H, m, H-3), 3.18 (1H, m,
H-18), 0.83, 0.87, 0.93, 0.96, 0.97, 1.07, 1.18 (% 3H,
s, 7X-CH;); "C-NMR (100 MHz, MeOD) &: 180.4
(C-28), 171.3 (C-6'), 143.8 (C-13), 122.3 (C-12),
105.6 (C-1"), 89.7 (C-3), 76.3 (C-3"), 75.1 (C-5"), 73.9
(C-2"), 71.8 (C-4'), 55.6 (C-5'), 46.2 (C-17), 45.9
(C-19), 41.5 (C-18), 41.3 (C-14), 39.2 (C-8), 38.8
(C-4), 384 (C-1), 36.5 (C-10), 33.5 (C-7), 32.6
(C-21), 32.4 (C-22), 32.2 (C-20), 30.2 (C-29), 27.5
(C-15), 27.1 (C-23), 25.6 (C-2), 25.1 (C-27), 23.1
(C-11), 22.7 (C-16), 22.6 (C-30), 18.0 (C-6), 16.3
(C-26), 15.6 (C-24), 14.6 (C-25). VL - %¥s 5 STkt
EHA-F, WA 15 FEURIR-3-0-
B-D-bk e 71 2] B I P 1

tE 16: AR A, ESI-MS m/z: 611 [M+
H]". "H-NMR (400 MHz, CD;0D) 8: 7.69 (1H, d, J =
1.8 Hz, H-6'), 7.63 (1H, dd, J = 16.1, 8.0 Hz, H-2'),
6.89 (1H, d, J = 8.4 Hz, H-5'), 6.39 (1H, s, H-8), 6.21
(1H, d, J = 1.5 Hz, H-6), 5.12 (1H, d, J = 7.5 Hz, Glc-
H-1), 4.55 (1H, d, J = 0.9 Hz, Rha-H-1), 1.15 (3H, d,
J=6.2 Hz, Rha-H-6); *C-NMR (100 MHz, CD;0D)
5: 178.0 (C-4), 164.6 (C-7), 161.5 (C-5), 157.9 (C-9),
157.1 (C-2), 148.4 (C-4"), 144.4 (C-3'), 134.3 (C-3),
122.2 (C-1'), 121.7 (C-6"), 116.4 (C-5"), 114.7 (C-2"),
104.2 (C-10), 103.4 (Gle-C-1), 101.0 (Rha- C-1), 98.6
(C-6), 93.5 (C-8), 76.8 (Glc-C-3), 75.8 (Glc-C-5), 74.3
(Glc-C-2), 72.6 (Glc-C-4), 70.9 (Rha-C-3), 70.7 (Rha-
C-2), 70.0 (Rha-C-4), 68.3 (Rha-C-5), 67.2 (Glc-C-6),
16.5 (Rha-C-6). A F-%d 5 Scik b A —55e),
S EEY 16 AT .
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