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Study on chemical constituents from inflorescence of Echinops latifolius
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Abstract: Objective To study the chemical constituents of the inflorescence of Echinops latifolius as a Mongolia herbal medicine.
Methods The compounds were and purified by column chromatography on silica gel, ODS, and Sephadex LH-20. Their structures
were elucidated on the basis of spectroscopic methods, including MS and NMR. Results Fourteen compounds were isolatied from the
inflorescence of E. latifolius Tausch, and identified as y-taraxasteryl acetate (1), apigenin (2), daucosterol (3), 13-propyl-pentacosane
(4), apigenin 7-O-(4"-O-p-coumaroyl)-B-glucoside (5), apigenin-7-O-glucoside (6), caffeic acid (7), 1,5-O-dicaffeoylquinic acid (8),
3,5-O-dicaffeoyl quinic acid (9), methyl 3,4-O-dicaffeoyl quinic acid (10), methyl 3,5-O-dicaffeoyl quinic acid (11), apigenin
7-O-B-D-(4"-p-coumaroyl) glucoside (12), 3,4-O-dicaffeoyl quinic acid (13), and methyl-1-O-methyl 3,5-O-dicaffeoyl quinic acid
(14). Conclusion Compounds 1, 4, 5, and 12 are isolated from this plant for the first time. Compound 7—11, 13, and 14 are isolated
from the genus Echinops for the first time.

Key words: Mongolia medicine; Compositae; Echinops latifolius Tausch; caffeic acid; 1,5-O-dicaffeoylquinic acid; methyl 3,5-O-
dicaffeoyl quinic acid
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5 25 W ] Sk 72 % RHIE Y 9 R 1 Echinops
latifolius Tausch [)FIEAEF, [RAEYFEE TN
SR M, WL RURIG. MR
Bt B, SERZ M. K248 “H
HBT-S4h7 , BEbRAERE T ChE NRILFE T
AEERZARIEY (ZEZ5 D, M. W R B
BV, WTHEER. B, EPGbE, HTE
o B REAE. sEE BURZGEIRE F R,
15T G P N R NG RE S ) G S A
o R BRA AR o ST W 3k 0 4k 2 B 43 F 7
B SN A B8 e T 3 NI G
2 AN E . 3 NI E. N T
FHRIZA P BTSRRI SE A
Ve B R JBT EEA AE P 1) SRR AR, AR A XS
HACZE AT AT 7RG, n B EE T 14 MLE
Y, BFE 1A= ED . 1A ESEEIEY. 1
MEWIGERED 4 AN TERAEY) 7 AR
BEETRENEY, 50 thil A JE S CEREE
(y-taraxasteryl acetate, 1). /3% % (apigenin, 2).
2 M (daucosterol, 3). 13-H%E-— 1+ FH ¥
(13-propyl-pentacosane, 4). Fr3¢#-7-0-B-D-(6"-p-
5Bt W % FE T [apigenin  7-O-(6"-O-p-
coumaroyl)-B-glucoside, 5] Fr3¢ & -7-O- %) bl
(apigenin-7-O-glucoside, 6). WIHEER (caffeic acid,
70 L5-0- Xy oMEEE R E TR 1,5-0-
dicaffeoylquinic acid, 8). 3,5-O-XUWMMEREHEZE TR
(3,5-O-dicaffeoyl quinic acid, 9)- 3,4-O- XUk 5
ZE RS (methyl 3,4-O-dicaffeoyl quinic acid,
10 . 3,5-O0- 50w w5 25 7 B8 R ( methyl
3,5-O-dicaffeoyl quinic acid, 11). K% -7-0-B-
D-(4"-p- % S ) i % ¥ 1 [apigenin  7-O-B-D-
(4"-p-coumaroyl) glucoside, 12]. 3,4-O- XU
ZTMR (3,4-O-dicaffeoyl quinic acid, 13). 1-O-H
K -3,5-0- X0 W HE fE AL ZE 7 B2 BE ( methyl-
1-O-methyl 3,5-O-dicaffeoyl quinic acid, 14). 1,
WE 1. 4. 5. 12 HERMZED 5 S35,
7~11. 13. 14 HERMNZEEY P55,

1 EEHH

AVANCEIII-500 BUAZ LRI (Bruker 23
7] ); LTQ Orbitrap XL 5T (3% [E Thermo A ] );
KH3200E # /A AL CR LRI FIF0EA R A
7]); TIKA-RV 10 Be# 28 kA (FEE KA 2~ 7]);
VIVO RT4 BAH:, BifEmhkeEEE =R (MR

BHEA A TD; KQ-250DA K ds it /i i i vk 4%
(RS ISR AR BGZ-146 FAFAGXT
A (HEREARARD; AREEE: 100~
200 H, 200~300 HARGIERER; #E2GAEER
GFysy (7 %W VE1L ) ); Sephadex LH-20
(Pharmacia A7) ); ODS-AQ (£EHE/AF]); RPg
HEOIENR (Merck A F]); A1 lF. BEFRZBE. A
i S5 R IE T ESER N Hrat.

WL T 2013 42 3 A E b2 E 256 A ],
2N B2 R R R 2R 2 2 B E R EE R L N R
YIPER 1 Echinops latifolius Tausch FTFJ#A4ET o
2 EEENE

IR T FHRAE T 4.5 kg, IER 70% LB T
R, InFAENRERE 3 K, BRR 2~2.5 h, JEIT,
G VR, DR RSO AR 2 O RERR, SR A i R
BEPR OlE OB T BRI ZEI, BRI IR I B A
Tt SRR LE, 15 E A MBS (55
g). BEIR AWeE AL (83 @) IE TEEHRRAL (90 g)s

B 1R R AU LD BB TR L FRVE R, BHEIR
i, DLET-FEE (100 © 0—0 & 100D KA BN,
1000 mL it 5E 1 47, 34531 167 #3 (Fr. 1~167)-
SRE T EIERR, ARSI RS

Fr. 1~16 I/ ESEIERE, 15 bR, Rk
B R, BREEVENL, WEW sy, Hf Fr 1~34
Sephadex LH-20 A1 (43, S 07-HEE (10 1) &EHk
fii, 54650 4 (30 mg). Fr. 6~9 A4 A ik,
SR R E Y, AT 1 (20 mg).
Fr. 38~60 & H R, THEHEFE, TR (200~300
D Miksey, S07-HEEsh s, WeERT,
o Fr. 48~51 s iRk R, 4k DURERRH: (il
I, BEY 2 (100 mg). Fr. 68~72 A Akt
REANTH, Sk, &5, BEROE. iR
BIRGEELEY 3 (200 mg). Fr. 73~82 R ERER
FEERE B, 13 EREEHRY), 42K Sephadex
LH-20 #E oy &, S6-HEE (11D SR,
10%~90% FHBE- 7K B L BEML, 194664 7 (10 mg).
Fr. 83~118 LU/b & HERES AR, T2 BAE, fERE
i (100~200 H) 7085, @05-FHEEsh L, Uk
LS fr.1~600 HA fr. 19~23 & BRER G
W B, AR OEENT , 546G 5 (100 mg):
fr. 23~26 £ ODS F: {43, Sephadex LH-20 A i,
10%~90% FHBE- /KB B2 e i, A VR B [ A A HY
B &Y 12 (20 mg); fr. 36~48 242 ODS i
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2 X Sephadex LH-20 (i 73 55, 154654 13 (20
mg). Fr. 119~134 Tk LR, BERRH IS (100~
200 HO e, &47-HEE-K (1001001111
0.1) BREEVEML, WY fr. 1~65. HA fr. 31~
49 28 ODS #: il Ltk ity (100~200 HDY 43
B, k& 10 (30 mg) Al 11 (50 mg);  fr. 50~
61 & ERERFEARE (100~200 H). Sephadex
LH-20 3% 55, A, 541069 6
(100 mg). Fr. 135~150 FERRFE (i (100~200 H)
AVES, SAH-FHE (10D 1:0.01—~1:1:0.1) BhEEsk
Jit, U E4) fr. 1~40. H fr. 6~8 £ E ODS
FE % . Sephadex LH-20 (03 | R AL itk 70 =5,
BALAEY) 9 (80 mg); fr. 19~26 4 FIEE & L 45 i,
B4k &% 8 (10 mg). Fr. 151~167 T EFE, fE
FEELE (100~200 HD 733, SA6-HEE-K (10 21 ¢
0.1—1:1:0.1) BEEEGEN, R fr. 1~30. H
W 12~16 £ 2 ODS fEta s, rEfRkE i, 15
FULEY) 14 (40 mg).

3 KT

&Y 1: AEHA, mp 237.5~239.5 C,
ESI-HR-MS m/z: 491.396 18 [M+Na]", 7 7k
C3,Hs5,0,. 'H-NMR (500 MHz, CDCL;) 6: 0.82 (3H, s,
28-CHj3), 0.85 (3H, s, 23-CH3), 0.86 (3H, s, 24-CHj,),
0.87 (3H, s, 25-CH3), 0.94 (3H, s, 27-CH3), 1.00 (3H,
d, J = 7.0 Hz, 29-CH3), 1.01 (3H, s, 26-CH;), 1.63
(3H, d, J= 7.0 Hz , 30-CH3), 4.63 (1H, m, H-3), 4.64
(2H, m, H-21), 2.06 (3H, s, CH;CO); "C-NMR (125
MHz, CDCl;) §: 38.4 (C-1), 23.7 (C-2), 80.9 (C-3),
37.8 (C-4), 55.4 (C-5), 18.2 (C-6), 34.4 (C-7), 41.1
(C-8), 50.3 (C-9), 37.0 (C-10), 21.6 (C-11), 27.0
(C-12), 39.2 (C-13), 42.1 (C-14), 27.6 (C-15), 36.3
(C-16), 34.1 (C-17), 48.4 (C-18), 36.7 (C-19), 139.8
(C-20), 118.8 (C-21), 42.3 (C-22), 27.9 (C-23), 16.0
(C-24), 15.9 (C-25), 16.5 (C-26), 14.7 (C-27), 17.7
(C-28), 21.6 (C-29), 22.5 (C-30), 170.9 (C-1"), 21.3
(C-2)0 LA Xt 5 ek H A — 5, e th &
Y01 DT A U S I LRI -

&Y 2: FEMA, mp 336.3~3385 C,
ESI-HR-MS m/z: 292.045 03 [M+Na]", 4 1=
CisH00s. 'H-NMR (500 MHz, DMSO-dq): & 7.92
(2H, d, J = 8.5 Hz, H-2', 6), 6.92 (2H, d, J = 9.0 Hz,
H-3', 5), 6.49 (1H, s, H-3), 6.48 (1H, d, J = 2.0 Hz,
H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 12.98 (1H, s,

5-OH); "C-NMR (125 MHz, DMSO-dg) &: 164.2
(C-2), 103.3 (C-3), 1822 (C-4), 161.1 (C-5), 99.3
(C-6), 164.6 (C-7), 94.4 (C-8), 157.8 (C-9), 104.1
(C-10), 121.6 (C-1"), 128.9 (C-2, 6'), 116.4 (C-3', 5"),
161.9 (C-4). LA E¥da 5 kg A —8, %
YA 2 NTER.

& 3: AEERRK R, mp 275.5~276.5 C,
ESI-HR-MS m/z: 599.438 44 [M+Na]", 4 1=
C35HgOs. 'H-NMR (500 MHz, Pyridine-ds) d: 3.95
(1H, m, H-3), 0.95 (3H, s, 19-CH3), 0.92 3H, d, J =
7.0 Hz, 21-CH;), 0.90 (3H, d, J = 6.8 Hz, 26-CH3),
0.89 (3H, t, J = 6.6 Hz, 29-CH3), 0.87 3H, d, J = 6.8
Hz, 27-CH;), 0.68 (3H, s, 18-CH3), 4.98 (1H, d, J =
7.5 Hz, H-1"); “C-NMR (125 MHz, Pyridine-ds)
37.3 (C-1), 30.1 (C-2), 78.1 (C-3), 39.1 (C-4), 140.7
(C-5), 123.1 (C-6), 32.0 (C-7), 31.7 (C-8), 50.2 (C-9),
36.7 (C-10), 21.1 (C-11), 39.8 (C-12), 42.3 (C-13),
56.6 (C-14), 24.3 (C-15), 28.3 (C-16), 56.1 (C-17),
11.8 (C-18), 19.0 (C-19), 36.2 (C-20), 18.8 (C-21),
34.0 (C-22), 26.2 (C-23), 45.9 (C-24), 29.4 (C-25),
19.2 (C-26), 19.8 (C-27), 23.2 (C-28), 12.0 (C-29),
102.4 (C-1'), 75.3 (C-2"), 78.4 (C-3), 71.5 (C-4), 78.3
(C-5", 62.7 (C-6")o I CHRIRED S 25 3 N
GEZANER

&Y 4: TLEOMIRAE, ESI-HR-MS m/z:
417.453 30 [M+Na]", 4> T3 CysHsgo 'H-NMR (500
MHz, CDCL) 6: 0.85 (6H, m, H-1, 25), 1.54 (1H, m,
H-13), 1.08 (3H, t, J = 6.8 Hz, H-3"); "*C-NMR (125
MHz CDCls,): 6 14.1 (C-1, 25), 22.6 (C-2, 24), 24.4
(C-3, 23), 27.0 (C-4, 22), 29.3 (C-5, 21), 29.7 (C-6,
20), 30.0 (C-7~9, 17~19), 31.9 (C-10, 16), 36.6
(C-11, 15), 37.1 (C-12, 14), 32.7 (C-13), 37.4 (C-1"),
33.4(C-2'),19.7 (C-3"). LA b 45¥s 5 ki 1 2 A —
#;O, W e 4 8 13-+ Tkt

EY 5: REOEARAK, mp 2185~
220.5 °‘C, ESI-HR-MS m/z: 600.133 74 [M+Na]",
43T C30Hag012. "H-NMR (500 MHz, DMSO-dj)
J: 6.83 (1H, s, H-3), 6.48 (1H, d, J = 2.0 Hz, H-6),
6.82 (1H, d, J = 2.0 Hz, H-8), 7.95 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.92 (2H, d, J = 8.8 Hz, H-3', 5'), 5.16 (1H,
d, J=17.5 Hz, H-1"), 3.85 (1H, m, H-5"), 4.46 (1H, d,
J = 10.0 Hz, H-6"), 4.17 (1H, dd, J = 10.0, 5.0 Hz,
H-6"), 7.36 (2H, d, J = 8.8 Hz, H-2"", 6""), 6.68 (2H,
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d, J = 8.8 Hz, H-3", 5", 7.51 (1H, d, J = 15.5 Hz,
H-7"), 6.34 (1H, d, J = 15.5 Hz, H-8""); "“C-NMR
(125 MHz, DMSO-dy) 6: 163.1 (C-2), 103.5 (C-3),
182.3 (C-4), 161.6 (C-5), 99.0 (C-6), 164.6 (C-7), 95.2
(C-8), 157.3 (C-9), 105.8 (C-10), 121.4 (C-1'), 128.9
(C-2', 6", 116.3 (C-3', 5"), 161.2 (C-4"), 99.9 (C-1"),
73.3 (C-2"), 76.5 (C-3"), 70.3 (C-4"), 74.2 (C-5"),
63.8 (C-6"), 125.3 (C-1""), 130.5 (C-2"", 6", 116.0
(C-3", 5™), 160.1 (C-4"), 1453 (C-7"), 114.2
(C-8"), 166.9 (C-9"). LA LA# 5 kR A —
H, W% A 5 NFHR-T-O-B-D-(-6"-p-F
G HEET

&Y 6: F5 L 4K K, mp 230.3~231.5 C,
ESI-HR-MS m/z: 454.098 53 [M+Na]", 4 1=
C1H20010. 'H-NMR (500 MHz, DMSO-d) 9: 6.88
(1H, s, H-3), 12.97 (1H, s, H-5), 6.45 (1H, d, J = 2.0
Hz, H-6), 6.84 (1H, d, J = 2.0 Hz, H-8), 6.96 (2H, d,
J=8.5Hz, H-3', 5"), 7.96 (2H, d, J= 8.5 Hz, H-2', 6'),
5.09 (1H, d, J = 6.8 Hz, H-1"), 3.16~3.72 (5H, m,
H-2"~6"); “C-NMR (125 MHz, DMSO-d;) J: 164.1
(C-2), 103.1 (C-3), 181.8 (C-4), 161.0 (C-5), 99.4
(C-6), 162.8 (C-7), 94.8 (C-8), 156.8 (C-9), 105.1
(C-10), 121.0 (C-1'), 128.5 (C-2', 6"), 115.8 (C-3', 5),
161.0 (C-4"), 99.8 (C-1"), 72.8 (C-2"), 77.0 (C-3"),
69.3 (C-4"), 76.1 (C-5"), 60.4 (C-6"). VL EHHES X
BAIRE R A S, W e AW 6 N R -T-0-
AR .

AW 7: R FE R, mp 171.2~173.3 C,
ESI-HR-MS m/z: 202.033 63 [M+Na]", 4 1=
CoHs04. 'H-NMR (500 MHz, CD;0D) ¢: 6.92 (1H, d,
J=2.0 Hz, H-2), 6.76 (1H, d, J = 8.5 Hz, H-5), 6.88
(1H, dd, J = 8.5, 2.0 Hz, H-6), 7.47 (1H, d, J = 16.0
Hz, H-7), 6.23 (1H, d, J = 16.0 Hz, H-8); “C-NMR
(125 MHz, CD;0D) ¢: 128.1 (C-1), 115.0 (C-2), 146.8
(C-3), 146.1 (C-4), 116.9 (C-5), 122.6 (C-6), 149.2
(C-7), 116.5 (C-8), 172.0 (C-9). 45& kg%
EAEY) T EERR .

e 8: HELCE AN K, mp 2253~
227.5 “C, ESI-HR-MS m/z: 538.119 47 [M+Na]",
3TN CrsHuO1p. 'H-NMR (500 MHz, CD;0D) 6
2.26 (1H, m, H-2), 3.54 (1H, m, H-3), 4.05 (1H, m,
H-4), 5.26 (1H, m, H-5), 2.31 (1H, m, H-6), 7.11 (1H,
brs, H-2'), 7.04 (1H, brs, H-2"), 6.75 (1H, d, J = 8.0

Hz, H-5), 6.74 (1H, d, J = 8.0 Hz, H-5"), 6.96 (1H,
brd, J = 8.0 Hz, H-6), 6.94 (1H, brd, J = 8.0 Hz,
H-6"), 7.49 (1H, d, J= 15.5 Hz, H-7'), 7.40 (1H, d, J =
15.5 Hz, H-7"), 6.27 (1H, d, J = 15.5 Hz, H-8'), 6.19
(1H, d, J = 15.5 Hz, H-8"); “C-NMR (125 MHz,
CD,0D) 6: 81.8 (C-1), 34.8 (C-2), 68.5 (C-3), 72.0
(C-4), 704 (C-5), 37.2 (C-6), 173.8 (C-7), 125.2
(C-1"), 125.6 (C-1"), 115.7 (C-2), 115.9 (C-2"), 143.5
(C-3"), 144.7 (C-3"), 148.0 (C-4), 148.8 (C-4"), 114.9
(C-5',5"), 120.0 (C-6"), 121.1 (C-6"), 145.8 (C-7', "),
114.2 (C-8', 8"), 164.9 (C-9"), 166.2 (C-9"). LA F%#E
53 iRiE R A -, Wtk &Y 8 M 1,5-0-
UM 3628 T

& 9: W EBMPIRE A&, ESI-HR-MS m/z:
538.119 56 [M+Na]", 2> T4 CosHy4012. 'H-NMR
(500 MHz, CD;0D) 6: 2.57 (1H, m, H-2a), 2.07 (1H,
m, H-2b), 3.78 (1H, m, H-3), 4.30 (1H, m, H-4), 5.40
(1H, m, H-5), 2.44 (2H, m, H-6), 7.08 (2H, brs, H-2',
H-2"), 6.79 (1H, d, J = 8.0 Hz, H-5), 6.77 (1H, d, J =
8.0 Hz, H-5"), 6.97 (1H, brd, J = 8.0 Hz, H-6"), 6.98
(1H, brd, J = 8.0 Hz, H-6"), 7.49 (2H, d, J = 16.5 Hz,
H-7',7"), 6.23 (1H, d, J = 16.5 Hz, H-8'), 6.23 (1H, d,
J=16.5 Hz, H-8"); "“C-NMR (125 MHz, CD;0OD) ¢:
74.6 (C-1), 36.9 (C-2), 72.8 (C-3), 69.5 (C-4), 71.6
(C-5), 35.7 (C-6), 174.9 (C-7), 127.8 (C-1', 1), 115.2
(C-2', 2"), 146.8 (C-3', 3"), 149.6 (C-4', 4"), 116.5
(C-5', 5"), 123.1 (C-6), 123.0 (C-6"), 147.5 (C-7),
147.3 (C-7"), 1153 (C-8', 8"), 168.0 (C-9'), 168.6
(C9"). VL -3 5 s A —s™, ke
WA 9 A 3,5-0- T NHEREREZE 7R .

A& 10: oK E 4, mp 1505 ~
152.5 ‘C, ESI-HR-MS m/z: 552.135 28 [M+Na]",
3T CrgHagO1n. 'H-NMR (500 MHz, CD;0D) 6
2.14 (2H, m, H-2), 5.55 (1H, m, H-3), 5.12 (1H, m,
H-4), 435 (1H, m, H-5), 2.34 (2H, m, H-6), 7.03 (1H,
d, J = 2.0 Hz, H-2'), 7.02 (1H, d, J = 2.0 Hz, H-2"),
6.80 (1H, d, J= 5.0 Hz, H-5), 6.79 (1H, d, J= 5.0 Hz,
H-5"), 6.94 (1H, d, J = 5.0 Hz, H-6'), 6.92 (1H, d, J =
5.0 Hz, H-6"), 7.62 (1H, d, J = 15.5 Hz, H-7)), 7.52
(1H, d, J = 15.5 Hz, H-7"), 6.31 (1H, d, J = 15.5 Hz,
H-8'), 6.28 (1H, d, J = 15.5 Hz, H-8"), 3.70 (3H, m,
-OCH;); “C-NMR (125 MHz, CD;0OD) &: 75.8 (C-1),
38.6 (C-2), 68.6 (C-3), 74.9 (C-4), 69.1 (C-5), 38.4
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(C-6), 175.2 (C-7), 127.7 (C-1"), 127.6 (C-1"), 115.2
(C-2, 2"), 146.8 (C-3', 3"), 149.7 (C-4', 4"), 116.5
(C-5', 5™, 123.1 (C-6', 6"), 147.7 (C-7', 7"), 114.7
(C-8', 8"), 168.5 (C-9), 167.9 (C-9"), 53.1
(-OCH3). 45 & SCHR IR IE" 8 e L &9 10 4 3,4-0-
RUBHI g 356 22 7 R R

&Y 11: LEMIRE A, ESI-HR-MS m/z:
552.135 34 [M+Na]", 2 73 A CoeH6012. 'H-NMR
(500 MHz, CD;0D) &: 2.18 (2H, m, H-2), 5.40 (1H,
m, H-3), 3.98 (1H, dd, J = 3.0, 6.5 Hz, H-4), 5.32 (1H,
m, H-5), 2.32 (2H, m, H-6), 7.07 (1H, d, J = 2.0 Hz,
H-2'), 7.06 (1H, d, J = 2.0 Hz, H-2"), 6.80 (1H, d, J =
5.0 Hz, H-5"), 6.79 (1H, d, J = 5.0 Hz, H-5"), 6.98
(1H, brd, J = 5.0 Hz, H-6"), 6.97 (1H, brd, J = 5.0 Hz,
H-6"), 7.63 (1H, d, J= 15.5 Hz, H-7"), 7.55 (1H, d, J =
15.5 Hz, H-7"), 6.36 (1H, d, J = 15.5 Hz, H-8'), 6.24
(1H, d, J = 15.5 Hz, H-8"), 3.69 (3H, s, -OCH;);
BC.NMR (125 MHz, CD;0OD) §: 73.2 (C-1), 34.2
(C-2), 70.8 (C-3), 70.5 (C-4), 68.3 (C-5), 35.3 (C-6),
1742 (C-7), 126.3 (C-1', 1"), 113.7 (C-2"), 113.4
(C-2"), 145.4 (C-3"), 145.3 (C-3"), 148.3 (C-4"), 148.1
(C-4"), 115.1 (C-5', 5"), 121.6 (C-6', 6"), 146.0 (C-7"),
145.7 (C-7"), 114.3 (C-8'), 114.0 (C-8"), 167.3 (C-9"),
166.5 (C-9"), 51.6 (-OCH3). &% 5 ClkikiEFA
— UL WU EAE ) 11 3,5-0- XU 3 2 5
PR FH I

&Y 12 BEEEAEHB AR, mp 2485 C,
ESI-HR-MS m/z: 600.135 34 [M+Na]", 2> 7N
C30H26012- 'H-NMR (500 MHz, DMSO-d) J: 6.89
(1H, s, H-3), 6.50 (1H, d, J = 1.5 Hz, H-6), 6.80 (1H,
d, J=1.5 Hz, H-8), 7.97 (2H, d, J = 8.8 Hz, H-2', 6),
6.89 (2H, d, J = 8.8 Hz, H-3', 5'), 5.22 (1H, d, J= 8.0
Hz, H-1"), 4.81 (1H, dd, J = 5.5, 3.5 Hz, H-4"), 7.57
(2H, d, J= 8.8 Hz, H-2"", 6", 6.75 (2H, d, J = 8.8 Hz,
H-3", 5", 6.44 (1H, d, J= 16.0 Hz, H-7""), 6.78 (1H,
d, J = 160 Hz, H-8"); “C-NMR (125 MHz,
DMSO-ds) d: 163.2 (C-2), 103.6 (C-3), 182.4 (C-4),
161.8 (C-5), 99.9 (C-6), 164.7 (C-7), 95.4 (C-8), 157.3
(C-9), 105.9 (C-10), 121.5 (C-1"), 129.5 (C-2', €),
116.4 (C-3', 5), 161.6 (C-4'), 100.1 (C-1"), 73.7
(C-2"), 742 (C-3"), 71.2 (C-4"), 75.3 (C-5"), 60.8
(C-6"), 125.5 (C-1""), 130.8 (C-2"", 6", 116.1 (C-3"",
5", 160.3 (C-4""), 145.5 (C-7""), 114.6 (C-8'"), 166.3

(C-9"). V¥R 5 ki A —s", e
&Y 12 NFFER-T-O-p-D-(4"-p-F E 1 3L) H 4
BEET

& 13: RE AR AR A, mp 1502~
152.5 ‘C, ESI-HR-MS m/z: 538.119 52 [M+Na],
43T CrsHuO10. 'H-NMR (500 MHz, CD;0D) 6
2.09 (2H, m, H-2), 5.34 (1H, m, H-3), 5.15 (1H, dd,
J=3.0, 8.0 Hz, H-4), 3.72 (1H, m, H-5), 2.51 (2H, m,
H-6), 7.08 (2H, m, H-2', 6"), 6. 78 (1H, d, J = 8.0 Hz,
H-5'), 6.75 (1H, d, J = 8.0 Hz, H-5"), 6.96 (1H, d, J =
8.0 Hz, H-6"), 6.98 (1H, d, J = 8.0 Hz, H-6"), 7.51
(1H, d, J = 16.5 Hz, H-7), 7.47 (1H, d, J = 16.5 Hz,
H-7"), 6.26 (1H, d, J= 16.5 Hz, H-8'), 6.19 (1H, d, J =
16.5 Hz, H-8"); *C-NMR (125 MHz, CD;0D) ¢: 74.4
(C-1), 39.9 (C-2), 72.3 (C-3), 74.2 (C-4), 72.0 (C-5),
37.4 (C-6), 1783 (C-7), 126.4 (C-1), 126.5 (C-1"),
116.1 (C-2), 116.6 (C-2"), 147.5 (C-3"), 147.3 (C-3"),
149.3 (C-4"), 149.1 (C-4"), 116.7 (C-5", 5"), 122.1
(C-6', 6"), 146.6 (C-7"), 146.5 (C-7"), 115.5 (C-8',
8"), 167.1 (C-9"), 167.4 (C-9"). %4 5 kK&
A5, WU B LAY 13 O 3,4-0- XUt
EETR.

E&Y 14: wE AR E A, mp 1325~
134.5 ‘C, ESI-HR-MS m/z: 583.152 44 [M+Na]',
4T3 Cy7Hag013. 'H-NMR (500 MHz, CD;0D) 6:
2.14 (2H, m, H-2), 5.06 (1H, m, H-3), 431 (1H, dd,
J=1.5,12.5 Hz, H-4), 5.63 (1H, m, H-5), 2.36 (1H,
m, H-6), 7.04 (1H, d, J= 2.0 Hz, H-2"), 7.3 (1H, d, J =
2.0 Hz, H-2"), 6.77 (1H, d, J = 8.0 Hz, H-5'), 6.73
(1H, d, J = 8.0 Hz, H-5"), 6.92 (1H, dd, J = 2.0, 8.0
Hz, H-6'), 6.89 (1H, dd, J = 2.0, 8.0 Hz, H-6"), 7.58
(1H, d, J = 6.5 Hz, H-7'), 7.55 (1H, d, J = 6.5 Hz,
H-7"), 6.28 (1H, d, J = 3.5 Hz, H-8"), 6.25 (1H, d, J =
3.5 Hz, H-8"), 3.69 (3H, s, 1-OCH;), 3.76 (3H, s,
7-OCH;): "“C-NMR (125 MHz, CD;OD) §: 75.2
(C-1), 35.8 (C-2), 72.2 (C-3), 69.9 (C-4), 72.0 (C-5),
36.8 (C-6), 175.6 (C-7), 127.7 (C-1', 1), 115.0 (C-2"),
114.9 (C-2"), 146.8 (C-3, 3"), 149.6 (C-4', 4"), 116.5
(C-5", 5"), 1232 (C-6', 6"), 147.4 (C-7', 7"), 115.2
(C-8"), 115.1 (C-8"), 168.4 (C-9'), 168.5 (C-9"), 49.9
(1-OCH3), 51.6 (7-OCH;). LA %¥iE 5 SRkl g 36 A
— MUSTENAY) 14 4 1-0-F13-3,5-0-3U
MERE L2 TR F IR
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