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R Y R R L) B, D101
KAFLWHE. ODS F1 Sephadex LH-20 4y Pharmacia
AT HEC R, N—1100 % EYELA gk 78Kk
% (L EYELA), XS205D Zh#i AT (it A4
¥, i LC—20AD 7B s Ao A (s, 5
A LC—8A il £ Y s 0 AH (L%

TPIFEAS B A 4 KR B MO R AR 75 41 TR
8 ) WA R AR UG Amaranthus spinosus L.
(1) A
2 ERSSE

U 4 17 kg, MG H 6 fi5 & 60%
SPEEIMAAE AR 4 K, B IHPEIOR, WURIRYETS
L) 4 kg, ZEMRIKEMA G O EI R
D-101 KA BB IR AE 18, AR 7K 20% 60% -
95% CBERREDENL, 152 4 AN TR

B 95% LWEVEE 7> 4 (150 g), LREHD
i, G- (100000505 1.20: 1,10 1.7 ¢
3,101, 0:100) BREEVENG, 193] 9 NS (4-A~
4-1), 4-A FIHRAERS S 2, I8 Cpe-BE IR 2158
RGMEVENAFR] 9 Mg (4-A1~4-A9). 4-Ad
2t ODS R RAE N, DI K RS (2:13)
Vel AN SR 2 4 HPLC, LAWK RSE (7:3)
ik 32 A 3 (193 mg) A4 (644mg). 4-C
SRERFE AN, DED-FEREMEENE, &
Sephadex LH-20 A4 3%, DLFFEEEIAS 3] 9 AN o
(4-C1~4-C9), 4-C7 %3k ODS H I He b e i DL
BE-IKRGE (2 1 3) YEliFn AR 4 HPLC LA -
KEGE (302) 43 &4 8 (341 mg). 4-D
2t Sephadex LH-20 FF(aili LG-HEE (12 1) A
VeSS 2 MR (4-D1~4-D2), 4-D2 £t
ODS HYEEAE A, DIFEE-/K (703) P, 19
FMEAEY 11 (17 mg). 4-F 48 Sephadex LH-20 #1: 4,
W, DAR SR B4 oA 13 (7.5 mg).
4-G £ Sephadex LH-20 FEtA %, DLH EEBEN1S 2] 3
ANASY (4-G1~4-G3), 4-G2 FIFHEERA:RE, &
1i- e R G ML Ve B 5 14 (17.8 mg) Al
15 (21.7 mg).

I 60% L BELEIE 5> 3 (80 g), LIAE(AilbfE L
Sk, S AG-FEE (10004 2051, 951, 852,
2010 101, 102, 0:100) BREEVERG, 7939 4
WA 3-A~3-1, 3-A £ Sephadex LH-20 FE{filk, LA
FATVEBAER] 3 MR (3-A1~3-A3), 3-A2 &5t
ODS "kt tas, DLFEE-7K (10 1) Pelifilfx

AHPHi £ HPLC, DAFFRE-/K (28 @ 72) 2lithfd 21k
A1 (40mg) M2 (12.6 mg). 3-B £&if ODS
A, FFEE-/K R 45(10 & 90,30 & 70,40 : 60.
0:100) Wi 9 Mgy (3-B1~3-B9), Hrf
3-Bl. 3-B7. 3-B8 Z&id e AH -1l & HPLC 4lifh 73 3
&Y 5 (26 mg). 6 (3.8 mg) 17 (23 mg). 3-C
2 Sephadex LH-20 A1 (1, DL RESEMAR 2] 3 AN
4y (3-C1~3-C3), 3-Cl &l x5 ODS FF{E R kE
W, e I A & HPLC 4ifb S 2454 9
(34.1 mg). 3-D Z:it ODS H AR CHFIEE-/K
40 : 60) FIS A4 HPLC (FEE-/K 25 75,
35 1 65) ik EML A4 10 (12 mg) Al 12 (46 mg) .
3-G 4 Sephadex LH-20 A (i, DLHEESEMTH 2] 4
AN (3-G1~3-G4), 3-G4 F|H A4 HPLC
- /K R 45 (45 ¢ 55) 4tk 8 254 16 (20 mg) .
3 ST

EW 1: JotEEr s (55, mp 170~172 C,
ESI-MS m/z: 151 [M—H] . 'H-NMR (400 MHz,
CDCl;) 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-OCHs); "*C-NMR (100 MHz,
CDCl;) d: 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 Lh_FHcdf 15 Scik i A — 55,
[V E R et 7/ Wk A N

& 2. Totktdn (45D, mp 113~114 C,
ESI-MS m/z: 181 [M—H] . 'H-NMR (400 MHz,
CDCl;) 6: 9.83 (1H, s, 1-CHO), 7.17 (2H, s, H-2, 6),
6.16 (1H, s, 4-OH), 3.98 (6H, s, 3-OCH;); "*C-NMR
(100 MHz, CDCl3) 6: 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)o Lh_E%dls 5 Sk A — 5, %
EEY 2 4T FlE .

AW 3: IRVLEAIIRY), ESI-MS m/z: 301 [M+
Na]". 'H-NMR (400 MHz, CD;0OD) ¢: 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"); SC-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"y, LA %k 5 SCikdk
S, EA S 3 AR IR R T .

WY 4: FAEHIRY), ESI-MS m/z: 301 [M+



©274+

¢ %% Chinese Traditional and Herbal Drugs 3£ 44 % 2§ 33 201352 A

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',1"), 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) 6: 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, LA 5 SOk S A
— 7, MU EEY) 4 AR R T .

&Y 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_b % 5 SCik
IBIEA ), WA 5 MR .

WEW 6: WHEIRY), 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). DL EH¥a 5 kR IE IEA
— 5, MU 6 Ty 2R LRI

G 7. Ik K, ESI-MS m/z: 419 [M+H]'.
'H-NMR (400 MHz, CDCls) 6: 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, §);
BC-NMR (100 MHz, CDCly) &: 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'-OCHs),
54.4 (C-8, 8" LL ¥ 5 semkdtiE SeA 55,
BB E T AT FEE.

A 8: IRILAIRY), ESI-MS m/z: 199 M+
H]". 'H-NMR (400 MHz, CDCl;) 6: 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, 49 Hz, H-10); “C-NMR (100 MHz, CDCl)
5: 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 15 SCikkiE
A5, WS ENAY 8 A hydroxydihydro-
bovolide,

&Y 9: KA, ESI-MS m/z: 197 [M+H] .
'H-NMR (400 MHz, CD;0OD) &: 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;0D) 6:
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 b 204 5 SCHR R FEA —
H, WA A 9 BT G

&4 10: AR K, ESI-MS m/z: 225 [M+
H]". "H-NMR (400 MHz, CDCls) J: 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). DA_EXds 5 Scmjios 2 A — 8, Wk se
A 10 g Wb

a1 LR e (B, 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 =11.5,5.8 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,
12X -CH,), 0.90 (3H, t, J = 7.6 Hz, H-16"); “C-NMR
(100 MHz, CDCl3) 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 b scmkdsos SR — 8, e a 1
BRI T e -

e 12: AR A, ESI-MS m/z: 313 [M+
H]". "H-NMR (400 MHz, CD;0D) §: 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-OCH3), 3.47 (2H, t, J = 7.2 Hz, H-8'), 2.74 (2H, t,
J =172 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")o VA EXOHR 5 Seikafas s A — 2, ke fh
G012 0 R CPTER R I PR LR %

&P 13: Ak AR, ESI-MS m/z: 575 [M+
H]". 'H-NMR (400 MHz, CsDsN) d: 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) &: 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). LA L%
i 5 SCHRAR IS AR 3, s RS 13
S W -3-0-B-D-HI R

G 14: TEEHS (TP, mp 222~224 C,
ESI-MS m/z: 647 [M+H]". 'H-NMR (400 MHz,
CD;0D) ¢: 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,CHj3), 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-CH;). "“C-NMR (100
MHz, CD;0D) J: 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"), 46.2 (C-17), 459 (C-19), 41.5
(C-18), 41.4 (C-14), 392 (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 _E%dis 5 SCHRIRIE FE A —
#, WA 14 R R-3-0-B-D-THL I

TR R TR AT

&P 15 AEKK, 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 (4% 3H,
s, 7X-CH;); "C-NMR (100 MHz, MeOD) &: 180.4
(C-28), 1713 (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). A%l 5 SCikik
IR, WA 15 FEURIR-3-0-
B-D- N et 3] 25 B PR 17

&M 16: EEORA, ESI-MS m/z: 611 [M+
H]". 'H-NMR (400 MHz, CD;0D) ¢: 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)
J5: 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 (Glc-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
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