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A new E-ring cleavage spirostan isolated from Hosta plantaginea flower
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Abstract: Objective To investigate the chemical components in the Hosta plantaginea flower and evaluate their anti-inflammatory
activities. Method The extraction was carried out using 95% and 70% ethanol aqueous solutions through percolation, followed by
liquid-liquid extraction with petroleum ether and ethyl acetate. The chemical components were separated and purified by column
chromatography methods such as D101 macroporous adsorption resin, silica gel, and ODS, as well as preparative liquid
chromatography. Structural identification was conducted using high-resolution mass spectrometry, nuclear magnetic resonance
spectroscopy, and circular dichroism spectrum (ECD). Moreover, the anti-inflammatory activities of all compounds were evaluated.
Results Ten compounds were obtained from the aqueous layer of the H. plantaginea flower ethanol extract after extraction with ethyl
acetate, including three steroids (1-3), four flavonoids (4-7), two alkaloids (8, 9), and one fatty acid (10). They were identified as
(8S,9R,108, 128,13R,14R,16R,175,20R,22S,25R 26 R)-12,16-hydroxy-22,26-epoxy-26-methoxy-5a-cholest-4-en-3-one (or
hostaspirone A, 1), (2a,3B,50,25R)-2-hydroxyspirostan-3-yl O-B-D-glucopyranosyl-(1—2)-O-B-D-glucopyranosyl-(1—4)-B-D-
galactopyranoside 2), (25R)-3-(B-D-Glucopyranosyl-(1—2)-[B-D-xylopyranosyl-(1—3)]-p-D-glucopyranosyl-(1—4)-B-D-
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galactopyranosyl)-5-spirostan-2a-ol  (3), rhamnocitrin-3-O-B-D-glucopyranoside (4), quercetin-3-O-B-glucopyranoside (5),

isorhamnetin 3-O-glucoside (6), isorhamnetin-3-O-rutinoside (7), thymine (8), uracil (9), and myristic acid (10), respectively.

Conclusion Compound 1 is the first steroid identified in this genus to exhibit an E-ring cleavage spirostan. Compounds 4, 6-8, and

10 were isolated for the first time from the family Asparagaceae, and compound 5 is reported here for the first time from the Hosta

genus. In addition, compounds 1 and 4 have some anti-inflammatory effects. This study expands the chemical profile of H. plantaginea

and provides a scientific foundation for its potential clinical applications.

Key words: Hosta plantaginea flower; steroid; E-ring cleavage spirostan; hostaspirone A; rhamnocitrin-3-O-f3-D-glucopyranoside;

isorhamnetin 3-O-glucoside; myristic acid

K% Hosta plantaginea (Lam.) Aschers. {1t
W ELG IR EZUA, AT TRIT SWEME R L 12 E
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AR IR R IREEO00, i BB EI SRR
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Joatt-200, ABATAT KB A HT ARG TE RO AR, JUH
e SRR R LR =

N T IRNE W LB TR TGS, AR
M AL LT U FI T IR £ 1 25 U 1 7K 2 6
R 3RAF 7 10 MEea, 46 3 SRS (1~3),
4 ANHEIAZE (4~T) 2 MEDEEE (8. 9) Al 1A
JEWIE (100, 7031%5E 09 (8S.9R,108,128,13R,14R,
16R,175,20R,225,25R,26R)-12,16- 25522 26- 3144 -
26- H 4 % -50- I {5 4- 475 -3 [(8S,9R,108,125,13R,
14R,16R,17S,20R,22S,25R 26R)-12,16-hydroxy-22,26-
epoxy-26-methoxy-Sa-cholest-4-en-3-one, 1]+ (20,30,
50,25R)-2- ¥4 F W2 {5 F -3-O-p-D- W R 7 4 A 3 -
(1—2)-O-B-D- M W5 Hi] %] il 22 -(1—4)-B-D- It g 4
A FEE [(20,3B,50,25R)-2-hydroxyspirostan-3-yl O-
B-D-glucopyranosyl-(1—2)-O-B-D-glucopyranosyl-(1—
4)-B-D-galactopyranoside, 2]+ (25R)-2-F5 35 (& fi -
3-B-D- Wk Whg % % B JE -(1-2)-[B-D- Mt 1 A i & -
(13)]-B-D- M. it 58] 2] R 5 -(1—4)-B-D-Hk W = 7L b
H  [(25R)-3-(B-D-Glucopyranosyl-(1—2)-[B-D-xylo-
pyranosyl-(1—3)]-B-D-glucopyranosyl-(1—4)--D-
galactopyranosyl)-5-spirostan-20-ol, 3] AT %-
3-O-B-D- #i % #% #  ( rhamnocitrin-3-O-B-D-gluco-
pyranoside, 4). #fft 7 & -3-O- i Z HEE (quercetin-3-
O-B-glucopyranoside, 5). 5 R4 % -3-0-H & ftF
(isorhamnetin 3-O-glucoside, 6) R4 %K-3-0-%
FFHEEF (isorhamnetin-3-O-rutinoside, 7)+ il s g
(thymine, 8). JRMENE (uracil, 9) FlP Z5ENE
(myristicacid, 100, 5 ILE 1. Hrh, &% 1
NG, tr R EEEE SR A (LG 4.

6~8 1 10 NE XM RITAF T4 B8B83, LEY
SHEXRNEERBE T EHEE. LG 14 BA
BT LR AE
1 XEEHR

AVANCE 11-600 1% LR 35 CEB = A7 & v
AT]); Agilent Q-TOF LC/MS G6538A 73 ¥ i it
I (EEZFERAT); LC-20ADXR R & S0kAH 7>
Mrea i CH A B3 A ] ); Autopol IV-T Jig e (32
[ A ] D5 J-1500 Y5 — i (H A JASCO
AF]D; LC-6AD 2 iy OB il £ i A (H A By it
AF]D; R220SE KA ME R 75 kAL Gii AP A
F])s C-615 RS & Gigi B ARD;
InertSustain Cig 7> BT €215 4 (250 mm X 4.6 mm,
5 um, HABEAF]); YMC-Pack ODS-A il % %
B (250 mmX20mm, 5um, HASEAF)D;
TERE (100~200. 200~300 H, F &g TAHRR
AFED; D101 KFLWLPHRINE (78 2 05 AR E AR
A E PR A ); Sephadex™ LH-20 7 S bk (s
#t GE BEJ7T A FD; 2 iSRRI G ST
AIRAFD; Aot B Ll E TR, —
AHSE. HEE, OB (FRERFEAAIRARD; Ak
HiE (GEERIATD; iR ol GEEBRA
#]); JIEZ HE (lipopolysaccharide, LPS, fit'5 L2880,
L PRI A,

FEICRERTILE ZE T, SRR R
PER IR E N KB R K% H. plantaginea
(Lam.) Aschers. T#:I1E, FEA (YZH202109) {RAF
TRV A 22 24 K 24 50060 R B622 SE36 %
2 7k
21 REEESE

T EBE 50.0 kg, i, B TBIEMS,
FIRTRIRA 95%A1 70% 1) . BE- /K IF B TEFEEL -
GBI, R IRYE TS R B AL L RESR ) 19.0 kg
(HP). ¥ &1 LR & /KR &, KK
AR AIEE R SR SEAAFAZE 5 IR, A IFAEHUR,
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1 ®EY 1~10 BILELE

Fig.1 Chemical structures of compounds 1—10

VBT BR KR, 130 MR AL (HPA 1.65kg).
R R £, 3067 (HPB 411 @) F/KHAL (HPC 16.9kg) .

¥ HPC HLEE/KIEME, S D101 KLU B
REFEATHH 23, 42 AR H K 380 /0N IR 48 U FH 7K %
20%- 40%-+ 60%- 80%- 100% ZBEEVEHE, JiJE 7%
[ 7], 43 HPC1~HPC6. HPC2 4y (1 240.0
g) KA FFIEERE ik (19.0cm X 63.0 cm) fai,
DL G-l (1501, 71021, 101, 1
40) BREESEMG, FEEE R TLC il & 4 8 Mt
4% (HPC21~HPC28). HPC3 i/ (1248.0 g) %
FOTF R (A (19.0cmX 63.0cm) i, PL—
S BE-HEE (5001, 10 1. 551,221, 1:40)
BEEEBEML, VT BR 23955, Homid e TLC A&
A 6 M (HPC31~HPC36), &ifidfidr,
HPC35 A H G AR H, A8 H R S R 61
2 (137 g) 13 (10.83 ).

2T TLC #8:0J5 ¥ HPC22 . HPC32 Al HPC42
49, 1t 4 HPC2b (251.39 g). HPC2b i 7 (251.39
g) K IFICEERE itk (12.0 cm X 60.0 cm) f2it,
DL bE-FEE (5001, 201, 10: 1. 5: 1.
1 140D BAFEGEINE, WOERR 2R, JFEd R TLC
K& 39 6 MA 4 (HPC2b1~HPC2b6). HPC23
W4y (55.70 @) K H FFICRE R €A% (10.0 cm X 30.0
em) ik, LIS -HEE (5001, 2001, 1

40) BEFEVEME, JHmIdRERE TLC AE 14 4 MR
4y (HPC231~HPC234). HPC233 iii%> (36.92 g)
KRR A (7.0 cemX30.0 cm) faith, LA
AR (3001, 200 1. 10 40) BREEHEN,
B RR 225, Rl R TLC Mll& I 6 4
4y (HPC2331~HPC2336). HPC2334 it/ & FFid
Bratr s aEART , P EEES SN EY
8 (1023 mg) M9 (725.0mg).

ZRER TLC A2, #4974 HPC2b3 Al HPC232
#9F, i A HPC2ba. HPC2ba 7> (155.91¢) KM
FRRRER 3 FE (11.0cmX 70.0 cm) o, L&
Je-FEE (50014 3051, 20:1. 1031 1:10) &
PG, BRI, JREIRERR TLC A& 94
5Nt/ (HPC2bal ~HPC2bas ). it 4 HPC2bad (12.31
g), H/bEHEEEM, {EH SephadexTM LH-20 i
PR ORERE (3.5em X 110.0cm), FEEAE e 7]
HATHEAE, 2 HPLC 207, L Fr. 44~80 & 9F,
22 HPLC fil#%% (64%HE-/K, AFRAE 10 mL/min)
BENLEY 4 (263.9 mg, ®R=16.5min).

HPC2ba2 4 (17.07 g) KA & ODS i
FE (3.5emX37.0cm) i, A 30.0 gODS #:£f,
DL - 7K AR R (10%- 25%- 40%- 55%- 70%- 100%)
BEEEYEL, @R TLC Bl & 3N 6 ML
(HPC2ba21~HPC2ba26). s HPC2ba25 & Ifid
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PRl AT H, HPREELRSLEY 1
(67.5mg). #iis HPC2ba26 & FHid FE R (A il 44
Frid, FREEESSEMEY 10 (13.0mg). HiH
HPC2ba24 (2.35g), %4 HPLC #l4¢ (30%Z fiE-/K,
AR 10 mL/min) 5 24L& 6 (102 mg, =
7.3min) 17 (83 mg, ®r=9.6min),

HPC2ba3 i7r (99.81 g) R FH R (it
(9.0cmXx37.0cm) ik, VA HBE-BEELE 0BG (4
o200 1010 155,00 1. HIEE BREBEm, I
R TLC f-& 4 6 M/ (HPC2ba3 1~
HPC2ba36). i HPC2ba35 (8.20 g), ffH
HPLC #l#% (25%ZME-K, AR E 10 mL/min)
BEUEY 5 (73.0mg, rR=14.8 min).

2.2 RIMARITEMEIEN

LPS 5 11/ BUEAZ E 20 i (RAW264.7) £
R H A0 H T VR SR AL & ) B B (1) 44 41
UGN, o, I —F LA (NO) & &
SEAZB B R G VEAN FE AR . O A K 2
M, % 3X10* NAFLIIE ) S8R 96 FLAR
MR FEA TR 9% 24 h, S2B6) A A4 . BEAY
AL LM . 25 25 AT AN R MR BE AL & v i Tl
ACFRAHM 1 h f5, F LPS (1 pg/mL) ALFRZHN 24
h, BIRAH LPS (1 pg/mL) ACFEYHM 24 h, FH
AME ] LPS FIZg¥ab e, WA B, %08
50 pL/ALIIA 96 FLERH, B Griess Reagent Il
Griess Reagent I, #EEHFE 10 min f5 HEEARX
W5E 540 nm FARAEIWOEE (A E. LAXTHE
NO Az A 2%

NO AN ZE =(A4 pn—A 55)/(A pn—A 2r)

3 %R
3.1 HmEE

a1 IR AR KR, 4 HPLC e H A
N 99.3%, [a]y +92.3 (¢ 0.2 CH;0H), HPLC-UV (4
JE-7K) Aanax: 240 nm. HR-ESI-MS C(IE 7D 4
e T T m/z 461.326 6 [M+H]* (caled for
CasHasOs, 461.3262), HfiE Hor 20N CosHaaOs,
THEABRER 7.

'H-NMR (600 MHz, pyridine-ds) i+ R 44
MET (R D, KX ER 2 MEREES
[On 5.86~5.87 (2H, m, 16-OH), 5.66 (1H, d, J = 4.6
Hz, 12-OH)] | M&EEEE S [0u5.86~5.87 (2H,
m, H-4)], Pl 4 MERMKTIREASES [0u 4.67
(1H, m, H-16), 4.63 (1H, m, H-26), 4.36 (1H, brd, J =

®1 KAV 1 MEIEMEIEEIE (600/150 MHz,
pyridine-ds)
Table 1 'H and *C-NMR data of compound 1 (600/150
MHz, pyridine-ds)

DA OH dc DEPT 135

1 2.40 (1H, m), 1.50 (1H, m) 36.1 CH
2 2.32 (1H, m), 1.62 (1H, m) 347  CH
3 1987 C

4 5.86~5.87 (2H, m) 1246 CH
5 1707 C

6 2.27 (1H, m), 332  CH

2.14 (1H, brd, J = 143 Hz)

7 1.87 (1H, m), 0.90 (1H, m) 322 CH
8 157 (1H, m) 347 CH
9 0.96 (1H, m) 532 CH
10 389 C
11 1.83 (1H, m), 1.65~1.66 (2H,m) 317  CH.
12 3.63 (1H, m) 782 CH
13 492 C
14 0.92 (1H, m) 531 CH
15 2.36 (1H, m), 1.75 (1H, m) 369 CH
16 4.67 (1H, m) 729 CH
17 1.68 (1H, m) 612 CH
18 1.44 (3H, s) 10.7  CHs
19 1.05 (3H, s) 174  CHs
20 2.59 (1H, m) 36.6 CH
21 1.64 (3H,d, J = 7.0 Hz) 154  CHs
22 4.36 (1H, brd, J = 10.9 Hz) 731 CH
23 1.72 (1H, m), 1.54 (1H, m) 295  CH
24 1.69 (1H, m), 1.42 (1H, m) 273 CH
25 1.65~1.66 (2H, m) 356 CH
26 1.62 (1H, brs) 1031 CH
27 0.88 (3H, d, J = 5.5 Hz) 17.3  CHs

12-OH 566 (1H, d, J= 4.6 Hz)
16-OH  5.86~587 (2H, m)
26-OCH3 350 (3H, 5) 559  CHa

10.9 Hz, H-22),3.63 (1H, m, H-12)]. 4, 654 1
MNHERELES [0n3.53 (3H, s, 26-OCH3)]. 4 H
FEUES [on 1.64 (3H, d, J = 7.0 Hz, 21-CH3), 1.44
(3H, s, 18-CH3), 1.05 (3H, s, 19-CH3), 0.88 (3H, d, J =
5.5 Hz, 27-CH3)].

BC-NMR (150 MHz, pyridine-ds) i b3t &
N 28 Mi(ES (R 1), 456 DEPT 135 i T4,
55 4 NHLC (6c 198.7,170.7,49.2,38.9), 114 CH
(dc 124.6, 103.1, 78.2, 73.1, 72.9, 61.2, 53.2, 53.1,
36.6,35.6, 34.7), 8 4~ CHz (Jc 36.9, 36.1, 34.7, 33.2,
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32.2,31.7,29.5,27.3), 44 CHs (6c 17.4,17.3,15.4,
10.7) A1 1 ANMEAM CHs (6c 55.9), XAy SR I
SRR EBCE 1 AMHEEE. H, 14 o
AR [dc 198.7 (C-3), 170.7 (c-5), 124.6 (C-4)]+
4 MERIKFIERRE S [0c 103.1 (C-26), 78.2 (C-
12),73.1(C-22),72.9 (C-16)]. it HSQC ¥ B 2
MBI EE T ME ST SR, Wk 1.

Eid 'H-"H COSY Bl #rn AR EILT 6 4
ZER B C-2/C-3. C-6/C-7/C-8/C-9/C-11/C-12/12-
OH. C-8/C-14/C-15/C-16/C-17/C-20. C-16/16-OH.
21-CH3/C-20/C-22/C-23/C-24/C-25/C-26 1 C-26/27-
CHs, WK 2. £ HMBC K+, H-4 5 C-2/C-6/C-
10 HH5%. 19-CH; 55 C-1/C-5/C-9/C-10 H A%, 18-
CH; 5 C-12/C-13/C-14/C-17 HH*%. 21-CH; 5 C-
17/C-20/C-22 A%, 27-CH; 5 C-24/C-25/C-26 A
K. 26-OCHs 5 C-26 HAHIK. 12-OH 5 C-11/C-
12/C-13 HX. 16-OH 5 C-15/C-16/C-17 . H-
26 5 26-OCH3/C-22/C-24 . H-22 5 C-17/C-
20/C-21/C-24/C-26 2%, MMM ENEY) 1 K
Zit, W 2. BRXEEI, hEM 1 5
minabeolide-6 Z5 2400, (HELIZ 45 2 H 12-OH H
26 LRI ERIEAR B F AR LR

= 'H-'H COSY
- HMBC

B2 1L&41 X5 'H-'H COSY 1 HMBC #H3%
Fig.2 'H-'H COSY and key HMBC correlations of

compound 1

7£ ROESY Kih, 21-CH; 5 H-7a/H-26/H-16
HAIFEH-12 5 H-14/H-7Ta M55 H-7a 5 H-9 5
FHIR H-60. 5 H-14 K, HMOXLEEIIN o 18,
19-CH; 55 H-8/H-6f/H-15 A A5 18-CH3 5 H-7p/H-
20 HAHG, MUXLEEHISH B WAL, A, H-16 5
H-26/27-CHs A5, 2k, #Etb & 1 KA
PR

AP B ML o B AE AR S 4544,
Rl e ] P [ — s 7E ~320 nm (n—n") A~
250nm (n—n") AL Cotton N KHAE, P 10S #9
TIH I )52 ~320 nm A Cotton RN FT~250 nm N

104

CD [mdeg]

200 300 400
A/nm

3 A1 Cep Eig
Fig.3 CD spectrum of compound 1

1F Cotton %8, 10R #4RIXT R )& ~320 nm NIE
Cotton RN F1~250 nm A Cotton M I[2224, H
Kl 3 A%, A 1 46~320 nm Al~250 nm 405
A AAIER Cotton 28, #UhfiE A 10S. #—
A ) R B IR S e R s, RILHL C-10 3508 S
PR, SARFTEH C-10 ALRIREY 5 A & i H A Z
HEERREY & RS R AR — B2, Bhah,
minabeolide-6 £5# C-10 1 C-25 IR RS> 514 R
S FRIRY, b &Y 1 5588 (8S,9R,108,128,
13R,14R,16R,17S,20R,228,25R 26R)-12,16- — % %k -
22,26- 4 -26-H A Fk-50-H £ -4-J75-3 -1 o

2234 SciFinder M Z8t0 28, AR KIAHCHRIE, F
BG-GB, 4 N KB I8 S b (S 1k A
(hostaspirone A).

& 2. A AK. 'HNMR (600 MHz,
pyridine-ds) 6: 5.30 (1H, d, J = 7.8 Hz, H-1""), 5.17
(1H, d, J= 7.8 Hz, H-1"), 4.96 (1H, d, J = 7.8 Hz, H-
1), 1.14 (3H, d, J= 7.2 Hz, H-21), 0.82 (3H, s, H-18),
0.69~0.74 (6H, m, H-27, 19); '3C-NMR (150 MHz,
pyridine-ds) 6: 46.0 (C-1), 70.8 (C-2), 85.1 (C-3), 34.5
(C-4), 45.0 (C-5), 28.4 (C-6), 32.6 (C-7), 34.9 (C-8),
54.7 (C-9), 37.2 (C-10), 21.8 (C-11), 40.4 (C-12), 41.1
(C-13), 56.7 (C-14), 32.5 (C-15), 81.5 (C-16), 63.3 (C-
17), 17.0 (C-18), 13.8 (C-19), 42.3 (C-20), 15.4 (C-21),
109.6 (C-22), 32.2 (C-23), 29.6 (C-24), 31.0 (C-25),
67.2(C-26), 17.7 (C-27), 105.5 (C-1"), 73.1 (C-2"), 75.9
(C-3), 81.4 (C-4'), 75.9 (C-5), 60.7 (C-6'), 103.8 (C-
1), 86.4 (C-2"), 78.1 (C-3"), 70.8 (C-4"), 79.4 (C-5"),
62.1 (C-6"), 107.3 (C-1'), 77.0 (C-2""), 78.9 (C-3""),
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72.1 (C-4""),78.6 (C-5""), 63.6 (C-6""). LA A% R
5 SR B — 3, M e a2 8(2a,3B,5q,
25R)-2-$2 FE 2 8 it -3-O-P-D- M i 4 e B 9k -(1—2)-
O-B-D-NH 1R 7] 4 BB FE -(1—4)-B-D- ML I 2 LAY

&Y 3: A K. 'THINMR (600 MHz,
pyridine-ds) 6: 5.59 (1H, d, J = 7.8 Hz, H-1""), 5.25
(1H, d, J=7.8 Hz, H-1""), 5.22 (1H, d, J = 7.8 Hz, H-
1"),4.92 (1H, d, J=7.8 Hz, H-1"), 1.12 (3H, d, J=7.2
Hz, H-21), 0.80 (3H, s, H-18), 0.69 (6H, s, H-19, 27);
BC-NMR (150 MHz, pyridine-ds) J: 45.9 (C-1), 70.8
(C-2), 84.6 (C-3), 34.4 (C-4), 44.9 (C-5), 28.4 (C-6),
32.4(C-7),34.9 (C-8),54.7 (C-9), 37.1 (C-10), 21.7 (C-
11), 40.4 (C-12), 41.1 (C-13), 56.6 (C-14), 32.5 (C-15),
81.4(C-16), 63.3(C-17),16.9 (C-18), 13.8 (C-19),42.3
(C-20), 15.3 (C-21), 109.6 (C-22), 32.1 (C-23), 29.6
(C-24), 30.9 (C-25), 67.2 (C-26), 17.7 (C-27), 103.6
(C-1"),72.9 (C-2"), 75.8 (C-3"), 79.7 (C-4"), 76.1 (C-5"),
60.9 (C-6"), 105.1 (C-1"), 81.6 (C-2"), 87.3 (C-3"),
71.0 (C-4"), 77.9 (C-5"), 63.3 (C-6"), 105.1 (C-1""),
76.4 (C-2'"), 78.5 (C-3"), 71.7 (C-4""), 78.8 (C-5""),
63.0 (C-6""), 105.3 (C-1"""), 75.4 (C-2'"""), 79.0 (C-3""),
71.1(C-4""),67.7(C-5""). LA LAZHEEHE 5 5CERxT b
—E20, WA 3 N (25R)-2-FRHEME K bi-3-B-
D-H W5 7 7257 45 5 -(1—2)~[ B-D- P R A B FE-(1—3)]-B-
D-MH IR 2] B JE (1 —4)-B-D-PH g - FUBE

&Y 4: HEH K. 'HINMR (600 MHz,
DMSO-ds) 6: 12.61 (1H, s, 5-OH), 10.21 (1H, s, 4'-
OH), 8.08 (2H, d, J= 9.0 Hz, H-2, 6"), 6.90 (2H, d, J =
8.4 Hz, H-3', 5'), 6.74 (1H, d, J = 2.4 Hz, H-8), 6.38
(1H, d, J=3.0 Hz, H-6), 5.49 (1H, d, J= 7.8 Hz, H-1"),
3.86 (1H, s, 7-OMe); '3C-NMR (150 MHz, DMSO-ds)
5: 156.3 (C-2), 133.4 (C-3), 177.6 (C-4), 160.9 (C-5),
97.9 (C-6), 165.1 (C-7), 92.3 (C-8), 156.5 (C-9), 105.0
(C-10), 120.8 (C-1'), 131.0 (C-2",6), 115.1 (C-3",5"),
160.1 (C-4), 100.8 (C-1"), 74.2 (C-2"), 76.4 (C-3"),
69.9 (C-4"), 77.5 (C-5"), 60.8 (C-6"). LA i%hi %
ESCHRA EE 5T, MUESENEY) 4 NREITE -
3-O-B-D-E EHEH

th&¥) 5. HEHMAK. 'HINMR (600 MHz,
DMSO-ds) d: 12.61 (1H, s, 5-OH), 10.94 (1H, s, 7-OH),
9.78 (1H, s, 4'-OH), 9.27 (1H, s, 3’-OH), 7.59 (2H, d,
J=6.6Hz,H-2',6'),6.85 (1H, d, J= 8.4 Hz, H-5'), 6.42
(1H, s, H-8), 6.21 (1H, s, H-6), 5.32 (1H, s, H-1"); 13C-

NMR (150 MHz, DMSO-ds) J: 156.4 (C-2), 133.4 (C-
3), 177.5 (C-4), 161.3 (C-5), 98.8 (C-6), 164.3 (C-7),
93.7 (C-8), 156.3 (C-9), 104.0 (C-10), 121.2 (C-1"),
115.3 (C-2"), 144.9 (C-3"), 148.6 (C-4"), 116.3 (C-5"),
121.8 (C-6"), 101.0 (C-1"), 74.2 (C-2"), 76.6 (C-3"),
70.0 (C-4"), 77.7 (C-5"), 61.1 (C-6"). VA -i%HE%E
53RN B — 20281, WO e G 5 i 2R -3-0-
MG -

&Y 6: FEHFAK. 'HNMR (600 MHz,
DMSO-ds) 6: 12.61 (1H, s, 5-OH), 10.83 (1H, s, 7-OH),
9.80 (1H, s, 4'-OH), 7.94-7.97 (1H, m, H-2"), 7.50 (1H,
dd, J = 8.4, 2.0 Hz, H-6'), 6.93 (1H, d, J = 8.4 Hz, H-
5%, 6.45 (1H, s, H-8), 6.22 (1H, s, H-6), 5.58 (1H, d,
J=72Hz H-1"),3.85 (3H, s, 3-OCHs); *CNMR (150
MHz, DMSO-ds) J: 156.4 (C-2), 133.0 (C-3), 177.4 (C-
4),161.3 (C-5), 98.7 (C-6), 164.2 (C-7), 93.7 (C-8), 156.3
(C-9), 104.1 (C-10), 121.1 (C-1"), 113.5 (C-2), 149.4 (C-
3%, 146.9 (C-4"), 115.2 (C-5"), 122.0 (C-6"), 101.0 (C-1"),
742 (C-2"), 76.6 (C-3"), 70.0 (C-4"), 77.7 (C-5"), 61.1
(C-6") VL AZREEE 5 SO B —502), M el
EW) 6 N RER-3-0-H &I .

& 7. EHAK K. 'HNMR (600 MHz,
DMSO-de) 6: 12.58 (1H, s, 5-OH), 10.87 (1H, s, 7-OH),
9.82 (1H, s, 4-OH), 7.86 (1H, d, J=2.4 Hz, H-2"), 7.52
(1H, d, J=12.6 Hz, H-6'), 6.92 (1H, d, J = 8.8 Hz, H-
5", 6.43 (1H, d, J= 2.4 Hz, H-6), 6.21 (1H, d, J=2.4
Hz, H-8), 5.44 (1H, d, J = 9.0 Hz, H-1"), 5.15 (1H, s,
H-1""), 3.84 (3H, s, 3'-OCH3); '3C-NMR (150 MHz,
DMSO-ds) 8: 156.5 (C-2), 133.0 (C-3), 177.3 (C-4),
161.2 (C-5), 98.8 (C-6), 164.4 (C-7), 93.8 (C-8), 156.5
(C-9), 104.0 (C-10), 121.1 (C-1"), 113.3 (C-2"), 149.4
(C-3"), 146.9 (C-4'), 115.3 (C-5'), 122.3 (C-6"), 101.2
(C-1"), 74.3 (C-2"), 76.4 (C-3"), 70.6 (C-4"), 75.9 (C-
5"), 66.8 (C-6"), 100.9 (C-1""), 70.1 (C-2""), 70.3 (C-
3", 71.8 (C-4""), 68.3 (C-5""), 17.7 (C-6""). LA A%
e 5 30RO B — B0, S EG A T R R
R-3-0-EH/WEE .

& 8: HEN K. 'THINMR (600 MHz,
DMSO-ds) d: 10.99 (1H, s, H-3), 10.57 (1H, s, H-1),
7.24 (1H, s, H-6), 1.72 (3H, d, J = 1.2 Hz, 5-CH3);
3BC-NMR (150 MHz, DMSO-ds) J: 165.0 (C-2), 151.5
(C-4), 107.7 (C-5), 137.8 (C-6), 11.8 (5-CH3). Ll E
WM 5 SCERRT B — 03, BUEEEY) 8 N
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6 R

th&¥ 9: BB AE. 'H-NMR (600 MHz,
DMSO-ds) d: 11.00 (1H, s, H-3), 10.80 (1H, s, H-1),
7.38 (1H, dd, J= 7.8, 5.4 Hz, H-6), 5.45 (1H , dd, J =
7.8,2.4 Hz, H-5); 3C-NMR (150 MHz, DMSO-ds) 6
164.4 (C-2), 151.6 (C-4), 100.3(C-5), 142.3 (C-6). LA
AR S SRR LB, SRt & 9N
PRIETE .

&Y 10: AMGEMA. '"H-.NMR (600 MHz,
CDCls) d: 2.35 (2H, t, J = 7.8 Hz, H-2), 1.63 (2H, m,
H-3), 1.25 (20H, s, H-4~13), 0.88 (3H, t, J = 7.2 Hz,
H-14); BC-NMR (150 MHz, CDCl3) d: 180.0 (C-1),
34.2 (C-2),24.8 (C-3),29.2 (C-4), 29.4 (C-5), 29.7 (C-
6),29.8 (C-7), 29.8 (C-8),29.9 (C-9), 29.5 (C-10), 29.6
(C-11),32.1 (C-12),22.8 (C-13), 14.3 (C-14). LA b
WA 5 ST L — 3052, e e 10 I

RS
SR o

3.2 RIMAREMITEN

FH LPS 55 RAW264.7 ZH iRy, v-40 7 Lk
RITE L AIAE 40 pmol/L HREIS T NO B4
VERT, #8125 59128 (25.21 £0.91)%- (8.35+0.35)%-
(17.43+£1.93)%. (24.71 £1.78)%- (12.25+4.40) %.
(6.9312.13)%. (11.7942.76) % (—7.52+0.67) %-
(8.5410.67) %F1 (5.83+0.96) %. &5 RFEH, 1k
HEV 1R 4 B — g RN R AER .
4 e

KK TN E T £ TSR R I K LG AT
AR T 3 AR, 4 MEEE. 2 ME
YIBRSEAD 1 ARG . Hodr, a1 ik &,
WEY 4. 6~8 F1 10 NEIRMKITEEH 543
2, thEWS NERNEEE T EE8. Hd,
W& 1 N E SRR S b, % RESMTE BB R}
HECNE N, BEEBETE TR, i,
T @ OB 60 A SRRy, & 39 MRS
B, H10 ArRREIR B35 S, T AR 7L AR
(1) 3 AR S GEEI 10 ALBR TR BLRIR S. 4R,
LR 25 MLRER A S MBI R MITY, ARHF
FRIRRALE Y 1 25 AR R FRLTTAL,
A1) 2 A3 A 25 AiiA AL S R

AW FEIENT 73 SRR T 10 A AR ST
TARIMNRTUIRIETEVAY, RIS 1 F1 4 A —
ERPLRIER, LAY 4 16 2 SRk RIEXT LPS
T 1 RAW264.7 40 R 1) NO 2 A H 5511

RAEF, HAEBEMHIARE N 77.84 pmol/LB3, AL
BEAE R R HERAE T — 8 R
RBAEE ALY ERNTREEAZTE

SE R
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