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ABSTRACT

Phytochemical studies on the chemical constituents of
Alismatis Rhizoma and Akebiae Caulis

Jin Hongguang

Advisor : Prof. Woo Eun-Rhan, Ph.D.
Depar tment of Pharmacy,

Graduate School of Chosun University

Alisma orientale (Sam.) Juz. belongs to the family Alismataceae, and the
dried rhizomes of A. orientale have been used as traditional Oriental
medicine to treat diuretics, hypolipidemic, and diabetes. Previous
phytochemical and pharmacological investigations on this plant established
the major chemical constituents as prostane—-type triterpenes and various
sesquiterpenes. As part of our ongoing search for biologically active
compounds from nature, the dried rhizomes of A. orientale were
phytochemical ly examined, As a result a new triterpenoid, named alisol Q
23-acetate(16), and fifteen known terpenes, alisol B 23-acetate (1), alisol B
(2), alismol (3), B-sitosterol (4), 10-O-methyl-alismoxide (5), alismoxide
(6), 4B ,12-dihydroxyguaian-6,10-diene (7), 16B-hydroxyalisol B 23-acetate
(8), alisol C 23-acetate (9), 11-deoxyalisol C (10), 13B,17 B -epoxyalisol B
23-acetate (11), alisol A (12), alisolide (13), 16B-methoxyalisol B
monoacetate (14), and alisol A 24-acetate (15), have been isolated from
hexane and CH.Cl> soluble parts by various chromatographic methods, including
silica gel, RP-18, and MCI. The structures of compounds (1-16) were
identified based on extensive spectroscopic analyses, including UV, IR, NMR,
MS, and HRMS, as well as comparison with literature data.

Akebia quinata Decaisene (Lardizabalaceae) is a creeping woody vine widely
distributed in East Asia, including Korea, China, and Japan. Traditionally,

_ix_



its dried stem is used mainly as a diuretic agent for the treatment of edema
and rheumatic pain. Previous studies on the lignum of A. quinata yielded some
saponins and triterpenoid compounds, such as akebosides Stb~f, h~k,
quinatosides A~D, and norajunolic acid. During our phytochemical
investigation of the mbutanol soluble part of this plant, three new lignan
glycosides, akequintoside A (30), akequintoside B (28), and akequintoside C
(29), and a new megastigmane glycoside, akequintoside D (27), along with
eleven known compounds, vanilloloside (17), 3,4-dihydroxyphenylethy!| alcohol
8-0- B -D-glucopyranoside (18), cuneataside D (19), salidroside (20),
3,4,5-tr imethoxypheny |- B -D-glucopyranoside (21), 3,4-dimethoxypheny!|-6-0-( a
—L-rhamnopyranosy | )- B -D-glucopyranoside (22), 3-0O-caffeoylquinic acid (23),
E-Syringin  (24),  (6S,9R)-3-oxo-a—ionol-9-0- B -D-glucopyranoside  (25),
methy |-3-0-caffeoylquinate (26), and calceolarioside B (31), were isolated by
repeated silica gel, Sephadex LH-20, LiChroprep RP-18, and MCI gel column
chromatography. The chemical structures of compounds 17-31 were identified on
the basis of 1D and 20 NMR, including 'H-'H COSY, HSQC, HMBC, and NOE, as wel |
as UV, IR, and MS spectroscopic analyses. These compounds were isolated from
this plant for the first time.

Keywords: Alismatis Rhizoma; Akebiae Caulis; Triterpenoid; Megastigmane

glycoside; Lignan glycosides; alisol Q 23-acetate; Akequintosides
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olZ= EHAH(Alismatis Rhizoma)2t SS(Akebiae Caulis)® Z&H& W 2fst
CHSr A2 A MFSIH E2IIe SH NES HH AM2oIGCH, E=22 ZHUst

w ofstiist Z=4A0 22 S0I0.

2. AMeF 2 J|J|
2-1. A<
@ =0H
FE L FEE AMUY2 12 AMLS MSoII 20, TLC2E chromatography& Al&2 1

(@ Packing materials

Column chromatography2l packing material 2= Kieselgel 60(63-200 um, Art.
7734, Merck)2t Kieselgel 60(40-63 um, Art. 9385, Merck), Lipophlic Sephadex
LH-20(25-100 #m, Lot 81K1092, Sigma), LiChroprep RP-18(40-63 um, 1610400 138,
Merck), MCI gel CHP20P(75-150 um, Mitsubishi Chemical Corporation) S ArE5tA
Ct.

ol

® TLC

Thin layer chromatography& plate= precoated silica gel 60 Fzss plate(layer
thickness 0.25 mm, 20 x 20 cm, Art. 5715, Merck)2 precoated RP-18 Fass
plate(layer thickness 0.25 mm, 20 x 20 cm, Art. 5423, Merck)E AIE3IALt,
prepartive thin layer chromatography (PTLC)&& plate= precoated silica gel 60
Foss plate(layer thickness 0.5 mm, 20 x 20 cm, Art. 5744, Merck)2t precoated
RP-18 Fusss plate(layer thickness 1 mm, 20 x 20 cm, Art. 5434, Merck)S ArE5tA
Ct.



2-2. J|J|
A0 AFES J1J1e TS 2L,
IR : JASCO FT/IR-300E (Jasco Co., Japan)
UV @ JASCO V-550 (Jasco Co., Japan)
FAB-MS : JMS 700(JEOL)
'"H-NMR : Varian Unity Inova 600 Mz, 500 Mz and 300 M
"C-NMR : Varian Unity Inova 150 Mz, 125 Mz and 75 Mt
Polarimeter : AUTOPOL® IV automatic polarometer

(Rudolph Research Flangers, NJ 07836)

HPLC pump : Waters 600 controller pump
HPLC UV Detector : Waters 2487 A Absorbance Detector



EHAF (Alismatis Rhizoma) 15 kg2 MeOHZ 3AI2F SO 80COIA 330 2Hd XIES

HN =& = W, 2 =560 576 g2 MeOH extractE &RULH. 0|2 SEF=

S ESl]) Hexane, Methylene chloride (CH.Cl,), Ethyl acetate (EtOAc),

(nBuOH) =AM 2 =225t Hexane frac.
mBUOH frac. 57 g, == 183 g5 YUCt. (scheme 1).
Alismatis Rhizoma  Ext-withMeOH  MeOH ext.

(15kg) T ey

Suspend with H,0
Fractionation with Hexane

Hex. frac. H,O layer

(164g)
Fractionation with CH,Cl,

CH,Cl, frac. H,0 layer

(36g)
Fractionation with EtOAc

EtOAcfrac. H,O frac.

(6g)
Fractionation with »-BuOH

n-BuOH frac. H,0 frac.
(57g) (183g)

Scheme | . Extraction and fractionation of MeOH extract from

Alismatis Rhizoma

3-1-2. 4 Al Hexane =&lC2&

i
o
el
lo
HI
ot

[=]
EO

YAl Hexane frac. Ol CHoll &lelat& 2 IAZ0IE

1
st MIHEZ0H= Hexane : Acetone = 100 : 1 ~ 1 : 1 =228 =242 =0 =HAN =
2 HES

LC patternOl et S Atst

}. (scheme 1)
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n-Butanol

164 g, CH.Cl2 frac. 36 g, EtOAc frac. 6 g,



Hex. frac. (10g) |

Silica gel C.C.
Hexane-EtOAc(100:1—1:1)

H-1 - H9 H-10 H-11 H-13 H-16 H-17
1)Silica gel C.C. 1)Silica gel C.C. 1)Silica gel C.C. Silica el C.C. 1)Silica gel C.C.
[Hexane: Acetone=10:1 | Hesane: Acetone=l0:] |Hexane: Acetone=10:1 | poen€50 e )H;\!:::;Ez(b;\ﬁa —
2) Sephadex LH20  |2)RPAS 1)RP-18 2)Sephadex LH20
1. Alisol B 23-acetate
(0.85)
3. Alismol 4. B-sitosterol 5.10-0-methylalismoxide .
(36.60mg) (21.92meg) (5.91mg) 2.Alisol B
(90.65mg)
Scheme IlI. Isolation of compounds 1-5 from Hexane extract of

Alismatis Rhizoma

A= Fraction H-130ll CHoll E=Z0HZ Hexane : Acetone = 10 @ 1 ~ 1 @ 18 At
2ot Aot ZE IAZ0tEDXHIIE A AISHH compound 1 (alisol B 23-acetate)
£ 2UACH. AFE Fraction H-160l CHoi E=Z0iE Hexane @ EtOAc = 10 @ 1 ~
22 AEot Aot ZY AZ0IENHIIE AAMSIH & 6012 A2E S dA2H

222 Fraction H-16-40{ CHol 50% MeOH Z0HE Ol &35t Sephadex LH-20 Z&
AZOtEDNIIE A AIGHN compound 2 (alisol B)E ZALCH. A F# Fraction H-90
CHol E=Z012 Hexane : Acetone = 100 : 0 ~ 10 : 12 AIE0IH L2 AF& 1-35
AZ8 Fraction H-9-20i CHoOH Sephadex LH-20 Z& A= OtEHIIE A AISHH
compound 3 (alismol)E ZLRUCH. AF#& Fraction H-100 CHoll B=ZE0HZ Hexane :
Acetone = 100 : 0 ~ 10 : 12 AtEct2 &c2|7t& ZE AZOtEJHIIE & AlIotH L

—_

2 A~z 1-838 AZE Fraction H-10-20l Cioll S=E0=Z 50% MeOHEZE AtE0H0
Sephadex LH-20 Z& AZO0IE0NUIE A AIGHH compound 4 ( B-sitosterol)S EA
Ct. &=% Fraction H-110ll CHol E=&012 Hexane : Acetone = 100 : 0 ~ 10 : 12

1ol =

AESHH Aot 28 AZ0tEDNIIE HAIStH 3 39 AZ&ES 2y 0
T2l Fraction H-11-10ll CHoll ES=Z0H=2 50% MeOHES A& ot0 RP-18 2 & AZ0t
TeHOIE & AISHK  Fraction H-10-20lM ZO0& 2&W 22 compound 4 (B
-sitosterol)2 LQUCH. el AZ#E Fraction H-11-32 RP-18 Z2& A= 0LE el

tm



£ AME03t0 compound 5 (10-0-methyl-alismoxide)=&AS L AULL.

3-1-2-1. Hexane =& C=22H ¢

ro
o
el
HO

Compound 1

Prisms (MeOH)

Molecular formula: CsoHso0s

MP: 170-171.5 C

IR (nujol): 3490, 1740, 1700 cm’
EI-NS m/z: 514 [M']

[a]s®: + 1217 (CHCI3)

'H-NMR (300 MHz, CDCl3)é&:
4.61 (H, ddd, J = 2.6, 8.4, 10.6 Hz, H-23), 3.81 (1H, ddd, J = 5.5,
10.6, 11.0 Hz, H-11), 2.78 (1H, d, J = 8.4 Hz, H-24), 2.56 (1H, dd, J =
6.0, 13.3 Hz, H.--12), 2.07 (3H, s, -0Ac), 1.72 (1H, d, J = 11.0 Hz, H-9),
1.06 (34, d, J =8.0 Hz, H-21), 1.33, 1.31, 1.14, 1.04, 1.03, 1.01, 0.97
(3H each, s).

BC-NVR (75 MHz, CDCl3)6:
220.1 (C-3), 170.0 (-OAc), 138.1 (C-13), 134.2 (C-17), 71.5 (C-23), 70.2
(C-11), 65.1 (C-24), 58.4 (C-25), 57.0 (C-14), 50.0 (C-9), 48.5 (C-5),
46.9 (C-4), 40.7 (C-8), 36.9 (C-10), 36.7 (C-2), 34.5 (C-12), 34.2(C-7),
33.7 (C22), 30.9 (C-1), 30.7 (C-15), 29.5 (C-28), 29.2 (C-16), 27.8
(C-20), 25.7 (C-19), 24.7 (C-27), 23.8 (C-30), 23.2 (C-18), 21.2 (-0Ac),
20.1 (C-6), 20.1 (C-21), 20.0 (C-29), 19.4 (C-26).

Compound 2

Prisms (Acetone)



Molecular formula: CgoHas0s
MP: 165.5-168 C

IR (KBr): 3430, 1700 cm'
EI-MS m/z: 472 [M']

[a ] + 130° (CHCIs)

'H-NMR (300 MHz, CDCl3)6:
3.87 (1H, ddd, J = 5.9, 10.6, 10.6 Hz, H-11), 3.21 (1H, ddd, J = 2.0,
8.1, 10.6 Hz, H-23), 2.90 (24, m, Hb-22 and 20), 2.79 (1H, dd, J = 5.9,
13.3 Hz, H-12), 2.69 (1H, d, J= 8.1 Hz, H24), 1.73 (1H, d, J = 10.6 Hz,
H-9), 1.55 (1H, ddd, J=3.7, 10.6, 14.2 Hz, Ha-22), 1.05 (3H, d, J = 8.8
Hz, H-21), 1.32, 1.24, 1.12, 1.07, 1.06, 1.02, 0.99 (3H each, s).

C-NVR (75 MHz, CDCl3)6:
220.2 (C-3), 137.9 (C-13), 135.0 (C-17), 70.1 (C-11), 69.1 (C-23), 67.7
(C-24), 59.2 (C-25), 57.0 (C-14), 49.7 (C-9), 48.5 (C-5), 46.9 (C-4),
40.6 (C-8), 38.7 (C-22), 36.9 (C-10), 34.5 (C-7), 34.3 (C-12), 33.7
(C-2), 30.9 (C-1), 30.6 (C-15), 29.6 (C-28), 29.1 (C-16), 27.7 (C-20),
25.5 (C-19), 24.9 (C-27), 24.0 (C-30), 23.4 (C-18), 20.2 (C-21), 20.1
(C-6), 20.0 (C-29), 19.2 (C-26).

Compound 3

Colorless Oil

Molecular formula: CisHes0

IR (neat): 3400, 1745, 1705 cm’'
EI-MS m/z: 220 [M']

[0 +7.9° (0.5, MeOH)

"H-NMR (500 MHz, CDCl3)§:



5.56 (1H, s, H6), 4.71, 4.76 (1H each, s, CH~15), 1.25 (3H, s, CHs-14),
1.00 (3H, d, J=7.0Hz, CH-13), 0.99 (3H, d, J = 7.0 Hz, CHs-12).

C-NMR (125 MHz, CDCl3)6:
153.9 (C-10), 149.6 (C-7), 121.4 (C-6), 106.4 (C-15), 80.6 (C-4), 55.1
(C-1), 47.3 (C-5), 40.3 (C-3), 37.4 (C-11), 37.1 (C-9), 30.0 (C-8), 24.8
(C-2), 24.1 (C-14), 21.5 (C-13), 21.3 (C-12).

Compound 4

Colorless needles
Molecular formula: CagHso0
MP: 140 C

EI-NS m/z: 414 [M']
[a]o®: - 35" (CHCIs)

'H-NMR (300 MHz, CDCl3)é&:
5.35 (H, d, J =5.1 Hz, H6), 3.52 (1H, m, H-3), 1.01 (3H, s, 19-Me),
0.92 (3H, d, J = 6.6 Hz, 21-Me), 0.86 (3H, t, J = 7.2 Hz, 29-Me), 0.81,
0.83 (3H, d, J=6.6 Hz, 26, 27-Me), 0.68 (3H, s, 18-Me).

"®C-NMR (75 MHz, CDCl3)6:
140.7 (C-5), 121.7 (C-8), 71.8 (C-3), 56.7 (C-14), 56.0 (C-17), 50.1
(C-9), 45.8 (C-24), 42.3 (C-13), 42.3 (C-4), 39.7 (C-12), 37.2 (C-1),
36.5 (C-10), 36.1 (C-20), 33.9 (C-22), 31.9 (C-7), 31.8 (C-8), 31.6
(C-2), 29.1 (C-25), 28.2 (C-16), 26.0 (C-23), 24.3 (C-15), 23.0 (C-28),
21.1 (C-11), 19.8 (C-27), 19.4 (C-19), 19.0 (C-26), 18.8 (C-21), 11.9
(C-29), 11.8 (C-18).

Compound 5

Colorless oil

_10_



Molecular formula: CigHegOo
IR (nujol): 3450, 1660 cm’'
EI-MS m/z: 252.2 [M]

H-NMR (500 MHz, COCl3)6:
5.47 (1H, d, J = 2.2 Hz, H6), 3.17 (3H, s, -0CHs), 1.19, 1.20 (3H each,
s, CHs-14 and 15), 0.97, 0.99 (3H each, d, J = 7.0 Hz, CHs-12 and 13).

C-NMR (125 MHz, CDCl3)é6:
149.1 (C-7), 121.0 (C-6), 80.0 (C-4), 79.1 (C-10), 50.2 (C-5), 48.7
(-0CHs), 48.1 (C-1), 40.7 (C-3), 37.4 (C-11), 35.7 (C-9), 24.8 (C-8), 22.7
(C-14), 21.9 (C-13), 21.8 (C-2), 21.5 (C-12), 18.2 (C-15).

3-1-3. Al CHCl, =8 2=FH sg=E2 2dl

EHAF CHClo frac.Off CHOH &2Iot2 2 AZ0IEDNIIE A AIGHJACH. AFESH JON

Z0i= Hexane : EtOAc =10 1 1~ 1 1 &22 32 =0 FHM SSA2|2 2
2 TLC patternOil et S AHSH 8x 1290 (Fraction D-1 ~ D-12)2

ARES AA}CH. (scheme 1)

222 Fraction D60l CHol E=Z012 50% MeOH ~ 100% MeOH= At&Eot]) RP-18 Z
g JZO0IE0HIIE AAGHH & 1812 A=2& 2 JUCH. 0 & L
D-6-60i CHoll E=Z0HZ Hexane : EtOAc =3 : 1 ~ 1 1 1 SOHE At
2y JZ20tEOHIE AAotH U2 A28 1-3 5 422 F
ZE=Z0MZ 60% MeOH=S AtZEot) RP-18 ZE A Z20t&E eIl

&2l Fraction D-6-130l CHoll =

351 ~1: 18 AMEdt] &t 28 J=0tEDHIIS A AlIStH compound 7 (4
B ,12-dihydroxyguaian-6,10-diene) 2 L RUCt. A=l Fraction D-6-1501 CHoll &S
OHZ Hexane @ EtOAc = 3.5 : 1~ 1 : 1 2 AtEotd &2t ZY AZ0tENIIE
A AIGH compound 8 (16 B -hydroxyalisol B 23-acetate)S L RUCH. LAEE Fraction

—-1701l CHoll E=E0HE Hexane : EtOAc =4 1 1~ 1 1S AISot Aciotad 24

o

o

=
=

=& Fraction
ot Aot
-6-6-201 CH ol

oOtO

& Al compound 6

(alismoxide)S LUCH A 2042 Hexane : EtOAc =

nio

_11_



AZ0tEDHIIE A AISHH compound 1 (alisol B 23-acetate)S L ULL.

|  CHCLifrac.(36g) |

Silica gel C.C.
Hexane-EtOAc(8:1—1:2), EtOAc,MeOH

D-1 D-2 - D-6(1.72g) D-7(2.28g) D-5(1.63g) D-9(4.75¢) D-12
1)RP-18 1)RP-18
1)RP-18 2004 2 2004 & 1)RP-18
50%-100%Me0OH SISO S5 SSE DR 50%-100%Me0H
2)Sillica gel C.C. 2)Silica gel C.C. e
2)Silica gel C.C. 5 5 2)Silica gel C.C.
Hexane : EtOAc=3 : 1.1 | Devane: EtOAcd: 1-12 Hexane: EOAcRS 11112 | " g cane : E0AC35 1 1-12
Et0Ac
3)Purification 3)Purification
3)Purification s
Over RP_18 Over RP-18 Over RP-18
6. Alismoxide (7.98mg) 9. Alisol C 23-acetate 12. Alisol A (1.13mg) 14.16p-Methoxyalisol B
7.4p.12-Dihydroxyguaian- (163.28mg) 13. Alisolide (4.90mg) monoacetate (3.28mg)
6,10-diene (2.78mg) 10.11-Deoxyalisol 2. Alisol B(414.33mg) 1. Alisol B 23-acetate (2.24g)
8.16p-Hydroxyalisol B 23- C(10.70mg) 15. Alisol A 24
acetate (17.63mg) 11.138.17p - Epoxyalisol acetate(24.82mg)

LAlisol B 23-acefate(23.7Tmg) B 23-acetate (10.44mg)
16. Alisol Q 23-acetate
(1.04mg)

Scheme IIl.Isolation of compounds 6-16 from CH.Cl, extract of

Alismatis Rhizoma

222 Fraction D-70il CHol E=Z012 50% MeOH ~ 100% MeOH= At&Eot]) RP-18 &
g JdZ20tEONIIE AAISHH = 1212 A28 =S 2UA2H 0 5 o
D-7-60i CHoll E=E0HZ Hexane : EtOAc =3 : 1 ~ 1 : 12 AIZ5t2 Aot Z2Y
AZOtEDNIIE A AISHH compound 9 (alisol C 23-acetate)S LACH LA FE
Fraction D-7-90l CHoll ES=Z0HZ Hexane : EtOAc =4 : 1 ~ 1 1 12 AIE5t2 Alel
otd 28 JZ0tEHIIE A AIGHH compound 10 (11-deoxyalisol C)2 ZRUCH. 4

Al
=& Fraction D-7-1001 CHoll E=20H= Hexane : EtOAc =8 : | S0 E AlE56t] Al

ot 28 AZ0IENIIE AAIGHH A28 33HE A0, 11 = major spotOl
Az =& 0-7-10-201l CHol E=Z01Z2 50% MeOHS AtEot] RP-18 Z& A2 0tEcH
oS & AIGHH compound 11 (138,17 B -epoxyalisol B 23-acetate)S LULCH. LA EE
Fraction D-7-110l CHol E=Z0HZ Hexane @ EtOAc =3 : 1 ~ 1 1 12 AtEdt] &el
ot 28 IAZ0LEHIIE A AISHH compound 162 2 RUCH REHYE 20 A3
22 =0I5IA 1D alisol Q 23-acetate2 FHGIRULY.

o
2=%8 Fraction D80 CHol S=Z0H= 50% MeOH ~ 100% MeOHS At&Eotd RP-18 &
g JdZ0IEdd Iz AAlotd & 1702 ~=28s UL 0 5 4



-130ll CHoll E==0HZ Hexane : EtOAc = 3.5 : 1 ~ 1 : 22 AtEotD Ac5t& &

8 AZ20IEDNITIE &AIGHH & 442 A28 S EALH 0 5 A== D-8-13-12

£ 2E& compound 12 (alisol A)E ZACH. A F2 D-8-13-30 CHoll E=E0=Z 80%

MeOHZ ALE0t0 RP-18 2 A Z0OtEHIIE A AISHH compound 13 (alisolide)2

LACH. AFEl Fraction D-8-1401 CHoll BE==0 Hexane @ EtOAc =3 : 1~ 1 : 1
=

=
S AI235lD A9t 2a 320t el AlGHO compound 2 (alisol B)S 2

Jon

Jon

A& & Fraction D-90l CHoll E=Z01= 50% MeOH ~ 100% MeOHS AtES
8 AZOIEJAIUIE &AlIotH & 1742 AZE 2 HA2CH 0 5 A== Fraction

100 CHoll E=E0HE Hexane : EtOAc =3 1 1~ 1 : 1S AISot] Aciot&d 24
AZOtEDNITIE A AIGHH compound 14 (16 B -methoxyalisol B monoacetate)S U
Ct. &F&l Fraction D-9-120l CHol E2=E0HZ Hexane : EtOAc = 3.5 : 1~ 1 : 12
ANEStD Aet2 ZYE AZO0tEDHIIE & ASH0  compound 1 (alisol B
23-acetate)2 LAUCH. A =22l Fraction D-9-150 CHol EZE0HZ Hexane : EtOAc
31~ 1 ArEoStD Aot Z2E AZOIEHIIE & AIGHK compound 15
(alisol A 24-acetate)ES UL,

ruTo

3-1-3-1. CHLl, SELZREH &2 SIS

Compound 6

Prisms (MeOH)

Molecular formula: CisHas02

MP: 140-142 C

IR (nujol): 3280, 1655 cm™
EI-NS m/z: 220 [M - H0]"
[alo®: +8.7° (¢ 0.29, CHCI3)

H-NMR (500 MHz, CDCl3) & :

5.52 (1H, br s, H6), 1.20, 1.26 (3H each, s, CHs~14 and 15), 0.96, 0.97
(3H each, d, J=7.0 Hz, CHs-12 and 13).

_13_



"C-NMR (125 MHz, COCl3) & :
149.6 (C-7), 121.3 (C-6), 80.2 (C-4), 75.2 (C-10), 50.7 (C-1), 50.3
(C-5), 42.6 (C-9), 40.4 (C-3), 37.3 (C-11), 25.1 (C-8), 22.5 (C-14),
21.4 (C-2), 21.4 (C-13), 21.3 (C-15), 21.2 (C-12).

Compound 7

Colourless viscous liquid

Molecular formula: CisHz402

IR (neat): 3380, 3055, 1640, 1140, 960, 880 cm '
EI-NS m/z: 218 (IM - H:0]")

[a]p®: - 54.20° (¢ 0.5, CHCls)

'H-NMR (600 MHz, CDCl3) & :
5.95 (H, dd, J = 1.2, 3.6 Hz, H-6), 4.77 (1H, s, H-15), 4.74 (1H, s,
H-15), 2.52 (1H, dd, J = 8.4, 13.2 Hz, H-9), 2.32 (1H, dd, J = 3.6, 11.4
Hz, H-1), 2.26 (1H, m, H-5), 1.34, 1.35 (3H each, s, CHs-12 and 13), 1.28
(3H, s, CHs-14).

"C-NMR (150 MHz, CDCl3) &
153.5 (C-10), 150.2 (C-7), 121.7 (C-6), 106.8 (C-15), 80.7 (C-4), 73.9
(C-11), 55.1 (C-1), 47.2 (C-5), 40.3 (C-3), 37.2 (C-9), 28.7 (C-12), 28.6
(C-13), 28.6 (C-8), 24.6 (C-2), 24.4 (C-14).

Compound 8

Needles (MeOH)

Molecular formula: CsaHsoOs

MP: 196-197 C

IR (nujol): 3450, 1740, 1695 cm’
EI-MS m/z: 530.36 [M']

[a]o®: + 110° (¢ 0.32, CHCI3)
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'H-NMR (600 MHz, CDCl3) & :
4.76 (H, s, H-16), 4.66 (1H, ddd, J = 2.2, 8.4, 11.4 Hz, H-23), 3.90
(1H, m, H-11), 2.75 (1H, d, J = 8.4 Hz, H-24), 2.08 (3H, s), 1.07 (3H, d,
J=7.0Hz), 1.34, 1.28, 1.26, 1.16, 1.06, 1.05, 0.85 (3H each, s).

"®C-NMR (150 MHz, CDCl3) &
219.9 (C-3), 170.3 (-OAc), 143.1 (C-17), 136.0 (C-13), 77.4 (C-16), 72.1
(C-23), 69.9 (C-11), 65.5 (C-24), 58.8 (C-25), 54.9 (C-14), 49.3 (C-9),
48.4 (C-5), 46.9 (C-4), 43.7 (C-15), 40.3 (C-8), 38.1 (C-22), 36.8
(C-10), 34.6 (C-7), 34.4 (C-12), 33.6 (C-2), 30.9 (C-1), 29.5 (C-28),
27.8 (C-20), 25.6 (C-18), 24.9 (C-27), 24.8 (C-19), 23.7 (C-30), 21.4
(-0Ac), 20.0 (C-6), 19.9 (C-29), 19.7 (C-21), 19.6 (C-26).

Compound 9

Prisms (MeOH)

Molecular formula: CsoHagOs

MP: 232-234 C (lit. 232-233 C)

IR (KBr): 3470, 1742, 1700, 1680, 1640 cm’'
EI-NS m/z: 528 [M']

"H-NMR (300 MHz, CDCl3) & :

4.52 (H, ddd, J = 2.2, 8.4, 11.4 Hz, H-23), 4.00 (1H, ddd, J = 5.9,
12.1, 12.1 Hz, H-11), 2.72 (1H, d, J = 8.4 Hz, H-24), 2.69 (1H, ddd, J =
6.2, 11.4, 14.5 Hz, H2), 2.60 (1H, ddd, J = 4.0, 7.0, 12.4 Hz, H-20),
2.42 (HH, d, J = 18.1 Hz, Hb-15), 1.88 (1H, d, J = 12.1 Hz, H9), 1.84
(H, d, J = 18.1 Hz, Ha-15), 1.76 (1H, ddd, J = 4.0, 11.4, 15.3 Hz,
Ha-22), 2.07 (3H, s), 1.20 (34, d, J = 7.0 Hz), 1.33, 1.29, 1.23, 1.10,
1.08, 1.07, 0.89 (3H each, s).

BC-NMR (75 MHz, CDCl3) & :
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219.4 (C-3), 208.0 (C-16), 176.8 (C-13), 170.1 (-OAc), 138.4 (C-17), 71.9
(C-23), 69.9 (C-11), 64.9 (C-24), 58.6 (C-25), 49.7 (C-14), 48.8 (C-9),
48.4 (C-5), 46.9 (C-4), 45.7 (C-15), 40.1 (C-8), 36.9 (C-10), 35.6
(C-12), 35.0 (C-22), 34.8 (C-7), 33.5 (C-2), 30.8 (C-1), 29.5 (C-28),
26.7 (C-20), 25.5 (C-19), 24.6 (C-27), 23.1 (C-18), 23.0 (C-30), 21.2
(-0Ac), 20.0 (C-21), 19.9 (C-6), 19.7(C-26), 19.3 (C-29).

Compound 10

Colorless powder

Molecular formula: CasoHasO4

IR (KBr): 3400, 1680, 1620 cm '
EI-MS m/z: 470.339 [M']

[l +70.1° (¢ 0.4, CHCI3)

"H-NMR (600 MHz, CDCl3) & :

3.08 (1H, ddd, J=2.4, 8.1, 10.4 Hz, H-23), 2.91 (1H, add, J = 4.0, 7.0,
11.4 Hz, H-20), 2.68 (1H, d, J=8.1Hz, H-24), 2.46 (1H, d, J = 18.8 Hz,
Ho-15), 1.79 (HH, d, J = 18.8 Hz, Ha-15), 1.64 (2H, m, H-22), 1.23 (3H,
d, /J=7.0Hz), 1.29, 1.25, 1.16, 1.07, 1.05, 0.94, 0.87 (3H each, s).

BC-NMR (150 MHz, CDCl3) & :

219.5 (C-3), 208.5 (C-16), 179.9 (C-13), 139.1 (C-17), 69.6 (C-23), 67.6
(C-24), 59.1 (C-25), 50.1 (C-14), 47.9 (C-5), 46.9 (C-4), 45.8 (C-15),
42.8 (C-9), 40.3 (C-8), 37.9 (Cc-22), 36.2 (C-10), 34.5 (C-1), 33.6
(C-2), 31.6 (C-7), 29.3 (C-30), 26.1 (C-20), 24.9 (C-21), 24.5 (C-12),
23.7 (C-27), 23.4 (C-18), 22.2 (C-11), 22.1 (C-19), 19.9 (C-6), 19.7
(C-29), 19.5 (C-26), 19.1 (C-28).

Compound 11
Plates (MeOH)

Molecular formula: CaoHsoOs
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MP: 199-201 C

IR (KBr): 3550, 1715, 1700, 1695 cm’
EI-MS m/z: 530.36 [M']

[al®: + 139.4° (¢ 0.96, CHCIs)

"H-NMR (500 MHz, CDCl3) & :
4.86 (1H, ddd, J = 6.6, 6.6, 8.8 Hz, H-23), 4.02 (1H, ddd, J = 4.6, 11.0,
11.0 Hz, H-11), 2.77 (IH, d, J = 8.8 Hz, H-24), 2.08 (34, s), 1.05 (3H,
d, J=7.7Hz), 1.37, 1.32, 1.11, 1.09, 1.07, 1.06, 1.04 (3H each, s).

"C-NMR (125 MHz, COCl3) & :
219.7 (C-3), 170.1 (-0Ac), 77.9 (C-17), 73.3 (C-13), 72.1 (C-23), 68.7
(C-11), 64.9 (C-24), 59.1 (C-25), 49.9 (C-14), 49.2 (C-9), 48.9 (C-5),
46.9 (C-4), 40.3 (C-8), 36.9 (C-10), 35.9 (C-22), 35.3 (C-12), 35.1
(C-7), 33.6 (C-2), 31.8 (C-20), 31.0 (C-15), 30.7 (C-1), 29.6 (C-28),
26.5 (C-16), 25.8 (C-19), 24.7 (C-30), 24.6 (C-27), 21.2 (-0Ac), 20.1
(C-6), 20.0 (C-18), 19.8 (C-26), 19.2 (C-29), 16.8 (C-21).

Compound 12

Powder

Molecular formula: CsoHso0s

IR (nujol): 3500, 1705, 1655 cm’
EI-MS m/z: 472 [M - H0]*

"H-NMR (500 MHz, CDCl3) & :
3.88 (IH, ddd, J =5.9, 10.7, 10.7 Hz, H-11), 3.77 (IH, dd, J = 3.5, 9.3
Hz, H-23), 3.00 (IH, brs, H-24), 2.79 (1H, dd, J = 5.8, 13.2 Hz, Ha-12),
1.75 (IH, d, J = 10.6 Hz, H9), 1.66 (IH, ddd, J = 4.2, 9.3, 13.9 Hz,
H-22), 1.27, 1.22, 1.14, 1.07 (3H each, s), 1.06 (6H, s), 1.02 (3H, d, J
= 6.9Hz), 1.00 (3H, s).
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"C-NMR (125 MHz, COCl3) & :
220.0 (C-3), 137.4 (C-13), 135.7 (C-17), 77.5 (C-24), 74.2 (C-25), 70.1
(C-11), 69.4 (C-23), 57.0 (C-14), 49.7 (C-9), 48.5 (C-5), 46.9 (C-4),
40.5 (C-8), 40.0 (C-22), 36.9 (C-10), 34.6 (C-12), 34.3 (C-7), 33.7
(C-2), 31.0 (C-1), 30.5 (C-15), 29.5 (C-28), 29.2 (C-16), 28.3 (C-20),
27.3 (C-26), 26.1 (C-27), 25.6 (C-19), 24.1 (C-30), 23.1 (C-18), 20.1
(C-29), 20.1 (C-6), 20.0 (C-21).

Compound 13

Colorless crystal

Molecular formula: CgsHas04

IR (KBr): 3447, 2980, 1782, 1705, 1663 cm ';
APCI-MS m/z: 413 [M + H]*

'H-NMR (500 MHz, CDCl3) & :
5.82 (1H, s, H-12), 2.84 (1H, dd, J = 8.0, 17.6 Hz, H-22), 2.62 (1H, m,
H-20), 2.59 (1H, m, H-9), 2.41 (MH, dd, J = 7.2, 17.6 Hz, H-22), 1.07
(3H, d, J=7.0Hz, H=21), 1.29, 1.27, 1.11, 1.10, 1.07 (3H each, s).

"C-NMR (125 MHz, CDCl3) & :
218.9 (C-3), 199.0 (C-11), 174.7 (C-23), 166.3 (C-13), 124.2 (C-12),
93.8 (C-17), 55.3 (C-9), 51.3 (C-14), 48.3 (C-5), 46.9 (C-4), 44.4
(C-8), 37.8 (C-20), 37.2 (C-10), 36.9 (C-22), 35.9 (C-16), 33.7 (C-2),
33.3 (C-7), 32.4 (C-1), 30.1 (C-15), 29.4 (C-28), 25.1 (C-19), 24.4
(C-18), 22.4 (C-30), 20.2 (C-6), 19.4 (C-29), 15.8 (C-21).

Compound 14

Colourless prisms

Molecular formula: CasHseOg

MP: 164-166 C

IR (KBr): 3500, 1740, 1700 cm'
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EI-MS m/z: 544.376 [M']
[a]o®: +89.4° (¢ 0.92, CHCIs)

H-NMR (500 MHz, CDCl3) & :

5.17 (1H, ddd, J = 2.3, 8.3, 10.6 Hz, H-23), 4.35 (1H, ddd, J = 1.4, 3.7,
7.9 Hz, H-16), 4.03 (1H, dddd, J = 5.6, 6.5, 10.0, 11.1 Hz, H-11), 3.19
(3H, s, OCHs), 2.88 (1H, d, J= 8.3 Hz, H-24), 2.24 (1H, dd, J=7.9, 14.3
Hz, H-15), 1.96 (3H, s, Ac—CHs), 1.29(1H, dd, J = 3.7, 14.3 Hz, H-15),
1.15 (3H, d, J=6.9 Hz, H-21), 1.44 , 1.36, 1.36, 1.26, 1.18, 1.10, 0.99
(8H each, s).

BC-NMR (125 MHz, CDCl3) & :

220.1 (C-3), 170.3 (-0Ac), 142.9 (C-17), 134.6 (C-13), 86.3 (C-16), 72.4
(C-23), 70.0 (C-11), 65.7(C-24), 58.7 (C-25), 56.2 (16-0CHs), 55.1
(C-14), 49.3 (C-9), 48.4 (C-5), 46.9 (C-4), 40.3 (C-8), 38.6 (C-15),
37.9 (C-22), 36.9 (C-10), 34.6 (C-12), 34.4 (C-1), 33.7 (C-2), 30.9
(C-7), 29.5 (C-29), 27.8 (C-20), 25.6 (C-21), 24.8 (C-27), 24.6 (C-18),
23.7 (C-19), 21.4 (C-30), 20.1 (C-28), 20.0 (-OAc), 19.5 (C-6), 19.4
(C-26).

Compound 15
Needles (MeOH)

Molecular formula: CaoHs20s

MP:

194-196 C

IR (KBr): 3450, 1740, 1700 cm’'
EI-MS m/z: 514 [M - H,0]"

H-NMR (300 MHz, CDCl3) & :

460 (IH, s, H-24), 3.83 (2H, overlapped, H-11 and 23), 2.19 (3H, s),

1.75 (IH, d, J = 11.0 Hz, H9), 1.08 (3H, d, J = 6.2 Hz), 1.30, 1.16,
1.14, 1.06, 1.00, 0.99, 0.98 (3H each, s).
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BC-NMR (75 MHz, CDCl3) & :

220.4 (C-3), 170.9 (-OAc), 138.2 (C-13), 135.4 (C-17), 78.8 (C-24), 74.1
(C-25), 70.2 (C-11), 69.2 (C-23), 57.2 (C-14), 49.8 (C-9), 48.7 (C-5),
47.1 (C-4), 40.6 (C-8), 39.9 (C-22), 37.1 (C-10), 34.7 (C-12), 34.5
(C-7), 33.9 (C-2), 31.2 (C-1), 30.7 (C-15), 29.7 (C-28), 29.6 (C-16),
28.1 (C-20), 27.6 (C-26), 26.7 (C-27), 25.7 (C-19), 24.3 (C-30), 23.4
(C-18), 21.0 (-0Ac), 20.2 (C-29), 20.1 (C-21), 20.0 (C-6).

Compound 16 (new)

Colorless prisms

Molecular formula: CaoHagOs

IR (KBr): 3450, 1740, 1710, 1670 cm’

HR-TOF-MS m/z: 529.3532 (calcd.for: 529.3529) [M + H]*
[l +67.7° (¢ 0.05, CHCla)

"H-NMR (500 MHz, CDCl3) & :

5.69 (MHH, s, H-12), 4.81 (1H, ddd, J = 4.8, 8.4, 8.4 Hz, H-23), 2.75 (1H,
d, J=18.4Hz, H24), 2.66 (1H, s, H9), 2.23 (1H, m, H-5), 2.08 (3H, s,
OAc), 1.70 (HH, m, Ha-22), 1.48 (HH, m, Hp-22), 1.13 (34, d, J = 6.6
Hz, H-21), 1.38, 1.37, 1.27, 1.26, 1.11, 1.10, 1.07 (3H each, s).

BC-NMR (125 MHz, CDCl3) & :

219.4 (C-3), 200.1 (C-11), 175.4 (C-13), 170.4 (-0Ac), 120.9 (C-12),
84.3 (C-17), 72.5 (C-28), 64.5 (C-24), 59.2 (C-25), 55.7 (C-9), 52.3
(C-14), 48.3 (C-5), 47.0 (C-4), 44.1 (C-8), 37.2 (C-10), 35.3 (C-16),
35.2 (C-22), 33.7 (C-2), 33.3 (C-7), 32.8 (C-15), 32.5 (C-1), 29.5
(C-20), 29.4 (C-28), 25.1 (C-19), 24.6 (C-27), 24.3 (C-30), 21.8 (C-18),
21.2 (-0Ac), 20.2 (C-6), 19.8 (C-26), 19.4 (C-29), 15.3 (C-21).
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Compound 17

Needles (MeOH)

Molecular formula: CisHzo0s
Molecular weight: 316

MP: 115-117 C;

FAB-MS m/z: 315 [M - H]'
[a]o®: - 79.3° (¢ 0.5, MeOH)

'H-NMR (500 MHz, CD.0) & :
7.14 (H, d, J = 8.0 Hz, H5), 7.02 (1H, d, J = 2.0 Hz, H-2), 6.88 (1H,
dd, /= 2.0, 8.0 Hz, H6), 4.87 (1H, d, J = 7.5 Hz, H-1'), 4.54 (2H, s,
H-7), 3.87 (3H, s, OCH), 3.85 (1H, dd, J = 2.0, 12.0 Hz, H-6'), 3.69 (1H,
dd, J=5.5, 12.0 Hz, H6'), 3.34 - 3.51 (4H, m, H2', 3', 4', 5').

BC-NMR (125 MHz, CD40) & :
150.9 (C-3), 147.3 (C-4), 137.8 (C-1), 120.8 (C-6), 118.0 (C-5), 112.7
(C-2), 103.0 (C-1'), 78.3 (C-5'), 77.9 (C-3'), 75.0 (C-2'), 71.4 (C-4'),
65.1 (C-7), 62.6 (C-6'), 56.8 (0CHs).

Compound 18

Pale yel lowish amorphous powder

Molecular formula: CisHzo0s

Molecular weight: 316

IR Yo"t 3400, 1598, 1517, 1274, 1092 cm’
FAB-MS m/z: 317 [M + H]'

[a]o®: - 23.8T (c 1.00, MeOH)

'H-NMR (500 MHz, CD.0) & :
6.68 (H, d, J=2.0 Hz, H2), 6.66 (1H, d, J = 8.0 Hz, H-5), 6.55 (1H,
dd, J=2.0, 8.0 Hz, H6), 4.28 (1H, d, J = 7.5 Hz, H-1'), 4.02 (1H, dd,
J=3.5 8.0 Hz, H8), 3.86 (1H, dd, J = 2.0, 12.0 Hz, H-6'), 3.70 (1H,
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dd, J =7.5, 8.0 Hz, H-8), 3.66 (1H, dd, J = 5.5 12.0 Hz, H6'), 3.34
(HH, dd, J = 7.5, 10.0 Hz, H-3'), 3.23 - 3.32 (24, m, H4',6 5'), 3.18
(1H, dd, J=8.0, 9.0 Hz, H-2'), 2.78 (2H, dt, J= 3.5, 8.0 Hz, H-7).

C-NMR (125 MHz, CD40) & :
146.3 (C-3), 144.8 (C-4), 131.6 (C-1), 121.4 (C-6), 117.2 (C-5), 116.4
(C-2), 104.5 (C-1'), 78.2 (C-5'), 78.1 (C-3'), 75.3 (C-2'), 72.2 (C-8),
71.8 (C-4'), 62.9 (C6'), 36.7 (C-7).

Compound 19

White amorphous powder

Molecular formula: CigHag0s2

Molecular weight: 448

IR(KBr) Ymx: 3400, 1618, 1514, 1441, 1250, 1203, 1055 cm
ESI-MS m/z: 471 [M + Nal*, 447 [M - H]'

[a]o®: - 60.3° (¢ 0.10, HO0)

'H-NMR (500 MHz, CD40) & :
6.74 (H, d, J=2.5Hz, H5), 6.71 (1H, d, J = 8.5 Hz, H-2), 6.58 (1H,
dd, J=2.5, 8.5Hz, H6), 4.71 (H, d, J=7.5Hz, H-1'), 4.71 (H, d, J
= 1.5 Hz, H-1'"), 4.02 (H, dd, J = 1.5, 11.0 Hz, H-6'), 3.83 (3H, s,
3-0CH;), 3.82 (1H, m, H-2''), 3.57 - 3.68 (3H, m, H-3'', 5''and H-5'),
3.36 - 3.51 (4H, m, H=2', 3', 4'and H-4''), 1.22 (3H, d, J = 6.0 Hz,
H-6'").

BC-NMR (125 MHz, CD40) & :
152.6 (C-1), 149.4 (C-3), 143.2 (C-4), 116.2 (C-5), 110.2 (C-6), 104.1
(c-2), 103.9 (C-1'), 102.3 (c-1''), 78.1 (C-3'), 77.0 (C5'), 75.1
(c-2'), 74.2 (C4''), 72,5 (C-5'"), 72.3 (C2''), 71.7 (C-4'), 70.0
(C-3'"), 68.1 (C-6'), 56.6 (3-0CH:), 18.1(C-6"").
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Compound 20

Needles

Molecular formula: CisHz00;
Molecular weight: 300

MP: 161-164 C

FO-MS m/z: 323 [M + Na]
[a]s®: - 28.3° (¢ 0.87, MeOH)

'H-NMR (500 MHz, CD.0) & :
7.06 (2H, d, J=8.5Hz, H2, 6), 6.68 (24, d, J = 8.5 Hz, H-3, 5), 4.29
(1H, d, J=7.5Hz, H-1'), 4.03 (1H, dd, J = 1.5, 8.0 Hz, H-8), 3.86 (1H,
dd, J = 2.5, 12.0 Hz, H6'), 3.70 (1H, dd, J = 1.5, 8.0 Hz, H-8), 3.66
(1H, dd, J =5.5, 12.0 Hz, H-6'), 3.35 (1H, dd, J = 7.5, 9.0 Hz, H-3")
3.23 - 3.32 (2H, m, H-4', 5'), 3.18 (1H, dd, J=8.0, 9.0 Hz, H-2'), 2.83
(PH, dt, J=2.0, 7.5 Hz, H-7).

C-NMR (125 MHz, CD40) & :
157.0 (C-4), 131.1 (C-2, 6), 130.9 (C-1), 116.2 (C-3, 5), 104.5 (C-1'),
78.2 (C-5'), 78.1 (C-3"), 75.3 (C-2'), 72.2 (C-8), 71.8 (C-4'), 62.9
(C-6'), 36.5 (C-7).

Compound 21

White needles

Molecular formula: CisHao0g

Molecular weight: 346

MP: 201-203 C

IR Yo"t 3410, 2910, 1650, 1075 cm’'
EI-NS m/z: 346 [M']

[a]s®: - 22.3° (¢ 0.38, MeOH)

H-NMR (500 MHz, CD.0) & :
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6.49 (2H, s, H2, 5), 4.81 (1H, d, J=7.5Hz, H-1"), 3.92 (1H, dd, J =
2.0, 12.0 Hz, H-6'), 3.81 (6H, s, 3, 5-0CHs), 3.70 (3H, s, 4-0CHs), 3.66
(HH, dd, J=6.5, 12.0 Hz, H-6'), 3.33 - 3.47 (4H, m, H-2', 3', 4', 5').

BC-NMR (125 MHz, CD40) & :

156.2 (C-1), 154.9 (C-3), 154.9 (C-5), 134.6 (C-4), 103.3 (C-1'), 96.2
(C-2), 96.2 (C-6), 78.6 (C-5'), 78.2 (C-3'), 75.1 (C-2'), 71.8 (C-4'),
62.9 (C-6'), 61.4 (4-0CHs), 56.7 (3, 5-0CHs).

Compound 22

Amorphous sol id

Molecular formula: CogHz0012

Molecular weight: 462

MP:

1M1-112 C

ESI-MS m/z: 501 [M + K]*, 485 [M + Nal*
[alp®: - 56.8° (¢ 1.2, MeOH)

H-NMR (500 MHz, CD40) & :

6.87 (1H, d, J=9.0 Hz, H-5), 6.76 (HH, d, J = 2.5 Hz, H-2), 6.66 (1H,
dd, J=2.5, 9.0 Hz, H-6), 4.75 (H, d, J=7.5Hz, H-1"), 4.71 (H, d, J
= 1.5 Hz, H-1'"), 4.02 (HH, dd, J= 1.5, 11.0 Hz, H-6"'), 3.82 (1H, dd, J
= 1.5, 10.0 Hz, H-2'"), 3.81 (3H, s, 3-0CHs), 3.78 (3H, s, 4-0CHs), 3.57 -
3.69 (34, m, H3"', 5''and H-5'), 3.34 - 3.55 (4H, m, H-2', 3', 4'and
H-4"'), 1.21 (34, d, J=6.0 Hz, H-6'").

BC-NMR (125 MHz, CD40) & :

53.9 (C-1), 151.2 (C-3), 146.3 (C-4), 114.1 (C-5), 109.4 (C-6), 104.4
), 103.5 (C-1'), 102.3 (C-1'"'), 78.1 (C-3'), 77.1 (C-5'), 75.1
'), 74.2 (C4''), 72.5 (C5'"), 72.3 (C-2'"), 71.7 (C-4'), 70.0
c3''), 68.1 (C-6"'), 57.3 (3-0CHs), 56.7 (4-0CHs), 18.1(C6"'").

1
(C-2
(C-2
(
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Compound 23

Brown powder (MeOH)

Molecular formula: CieHig0g

Molecular weight: 354

IR Yo"t 3412, 2928, 1689, 1082, 853 cm'
FAB-MS m/z: 353 [M - H]'

[0 ]0™: - 134.6" (c 0.44, MeOH)

'H-NMR (500 MHz, CD.0) & :
7.57 (H, d, J = 16.0 Hz, H7'), 7.05 (H, d, J = 2.0 Hz, H2'), 6.94
(1H, dd, J = 2.0, 8.0 Hz, H6'), 6.77 (1H, d, J = 8.0 Hz, H5'), 6.29
(1H, d, J = 16.0 Hz, H-8'), 5.38 (1H, dd, J = 5.0, 10.0 Hz, H-3), 4.13
(1H, dd, J = 3.0, 6.0 Hz, H5), 3.68 (1H, dd, J = 3.0, 10.0 Hz, H-4),
2.15 (1H, dd, J = 3.0, 15.0 Hz, H-6), 2.10 (1H, m, H-2), 2.00 (1H, m,
H-2), 1.94 (1H, dd, J= 3.0, 15.0 Hz, H-6).

"SC-NMR (125 MHz, CD40) & :
181.1 (C-7), 169.3 (C-9'), 149.7 (C-4'), 147.0 (C-7'), 146.9 (C-3'),
127.9 (C-1'), 123.1 (C-6'), 116.6 (C-5'), 115.7 (C-2'), 115.2 (C-8'),
77.9 (C-1), 75.2 (C-4), 73.2 (C-5), 72.8 (C-3), 40.8 (C-2), 39.2 (C-6).

Compound 24

Color less needles (MeOH)

Molecular formula: Ci7Hs09

Molecular weight: 372

MP: 193-194 C

ESI-MS m/z: 395 [M + Nal®, 373 [M + H]'

H-NMR (500 MHz, CD40) & :
6.76 (PH, s, H2, 6), 6.55 (HH, d, J = 16.0 Hz, H-7), 6.33 (1H, dt, J =
5.5, 16.0 Hz, H-8), 4.86 (1H, d, J = 7.5 Hz, H-1'), 4.22 (°H, d, J = 5.5
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Hz, H-9), 3.86 (6H, s, 3, 5-0CHs;), 3.78 (1H, dd, J = 2.0, 12.0 Hz, H-6'"),
3.66 (1H, dd, J=5.5, 12.0 Hz, H-6"'), 3.21 - 3.47 (44, m, H-2', 3', 4',
5').

BC-NMR (125 MHz, CD40) & :
154.5 (C-3), 154.5 (C-5), 135.9 (C-4), 135.4 (C-1), 131.4 (C-7), 130.2
(C-8), 105.5 (C-2), 105.5 (C-6), 105.4 (C-1'), 78.5 (C-3'), 77.9 (C-5'),
75.8 (C-2'), 71.4 (C-4'), 63.7 (C-9), 62.7 (C-6'), 57.1 (3-0CHs), 57.1
(5-0CHs) .

Compound 25

Colorless gum

Molecular formula: CigHso0s

Molecular weight: 386

IR(film) ¥nax: 3400, 1653, 1076, 1035 cm
ESI-MS m/z: 409.18 [M + Nal'

[a]o®: + 118.8° (¢ 0.87, MeOH)

'H-NMR (500 MHz, CD40) & :

5.87 (H, d, J=1.5Hz, H7), 5.87 (1H, d, J = 3.0 Hz, H-8), 5.86 (1H,
s, H4), 4.42 (1H, qdd, J = 1.5, 3.0, 6.5 Hz, H-9), 4.34 (H, d, J=7.5
Hz, H-1'), 3.86 (1H, dd, J = 2.0, 11.5 Hz, H6'), 3.63 (1H, dd, J = 5.5,
11.5 Hz, H-6'), 3.38 (1H, m, H-3'), 3.30 (1H, m, H4'), 3.29 (1H, m,
H-5'), 3.18 (1H, dd, J = 7.5, 9.0 Hz, H=2'), 2.53 (1H, d, J = 17.0 Hz,
H-2), 2.15 (1H, d, J = 17.0 Hz, H-2), 1.92 (34, s, CHs~13), 1.29 (3H, d, J
= 6.5 Hz, CHi-10), 1.04 (3H, s, CHs~11), 1.03 (3H, s, CH:-12).

BC-NMR (125 MHz, CD40) & :
201.3 (C-3), 167.4 (C-5), 135.4 (C-8), 131.7 (C-7), 127.3 (C-4), 102.9
(C-1'), 80.1 (C-6), 78.2 (C-3'), 78.2 (C-5'), 77.4 (C-9), 75.4 (C-2'),
71.8 (C-4'), 63.0 (C-6'), 50.8 (C-2), 42.6 (C-1), 24.8 (C-12), 23.6

_29_



Compound 26

Pale brownish powder (MeOH)
Molecular formula: Ci7Hao0g
Molecular weight: 368

ESI-MS m/z: 367 [M - H]'
[l - 30.7° (¢ 0.15, MeOH)

H-NMR (500 MHz, CD40) & :

7.53 (H, d, J=16.0 Hz, H-7'), 7.04 (HH, d, J=2.0 Hz, H-2'), 6.94
(HH, dd, J = 2.0, 8.0 Hz, H6'), 6.77 (HH, d, J =8.0 Hz, H5'), 6.22
(1H, d, J = 16.0 Hz, H-8'), 5.27 (1H, dd, J = 5.0, 7.5 Hz, H-3),

(HH, dt, J=3.0, 7.5 Hz, H-5), 3.73 (1H, dt, J=23.0, 7.5 Hz, H4), 3.69
(3H, s, H8), 2.20 (1H, dd, J = 3.0, 13.5 Hz, H6), 2.17 (2H, dd, J =
7.5, 13.5 Hz, H2), 2.01 (1H, dd, J = 7.5, 13.5 Hz, H-6).

C-NMR (125 MHz, CD40) & :
175.6 (C-7), 168.4 (C-9'), 150.0 (C-4'), 147.4 (C-7'), 147.1 (C-3'),
127.7 (C-1'), 123.1 (C-6'), 116.7 (C-5'), 115.2 (C-2'), 115.1 (C-8'),
75.9 (C-1), 72.6 (C-4), 72.3 (C-3), 70.4 (C-5), 53.1 (C-8), 38.2 (C-6),
37.9 (C-2).

Compound 27 (new)

Colorless gum (MeOH)

Molecular formula: CigHao0s

Molecular weight: 386

ESI-MS m/z: 409.1841 (calc.for CiHaOgNa, 409.1838) [M + Nal®
[a]s® - 19.6° (¢ 0.37, MeOH)

H-NMR (500 MHz, CD40) & :
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6.10 (1H, d, J=9.5 Hz, H-7), 5.96 (1H, s, H-4), 4.93 (1H, dd, J = 4.0,
9.5 Hz, H-8), 4.38 (HH, d, J=7.5Hz, H-1'), 3.96 (1H, dd, J = 4.0, 6.5
Hz, H-9), 3.86 (1H, dd, J = 2.0, 11.5 Hz, H6"'), 3.67 (1H, dd, J = 5.0,
11.5 Hz, H6'), 3.37 (1H, dd, J = 9.0, 9.0 Hz, H3'), 3.29 (1H, dd, J =
9.0, 9.0 Hz, H-4"), 3.29 (1H, ddd, J = 2.0, 5.0, 9.0 Hz, H-5"),3.20 (1H,
dd, J=7.5 9.0 Hz, H-2'), 2.37 (2H, s, H-2), 2.14 (3H, s, H-13), 1.38
(3H, s, H-12), 1.34 (3H, s, H-11), 1.24 (3H, d, J=6.5 Hz, H-10).

C-NMR(125 MHz, CD40) & :
202.1 (C-3), 159.2 (C-5), 145.1 (C-6), 135.5 (C-7), 127.2 (C-4), 103.1
(C-1"), 79.6 (C-9), 78.1 (C-3'), 78.0 (C-5'), 75.1 (C-2'), 71.7 (C-4"),
71.4 (C-8), 62.8 (C-6'), 54.6 (C-2), 40.1 (C-1), 29.9 (C-11), 29.8
(C-12), 22.9 (C-13), 15.6 (C-10).

Compound 28 (new)

Amorphous powder (MeOH)

Molecular formula: CpgHsp011

Molecular weight: 520

ESI-MS m/z: 543.1841 (calc.for CaHaO1iNa, 543.1843) [M + Na]
[a]o”: - 50.4° (¢ 0.77, MeOH)

'H-NMR (500 MHz, CD.0) & :

7.18 (HH, s, H-3'), 7.07 (H, s, H6'), 6.98 (1H, d, J = 2.0 Hz, H-2),
6.86 (1H, dd, J = 2.0, 8.5 Hz, H-6), 6.78 (1H, d, J = 8.5 Hz, H-5), 6.56
(1H, d, J = 15.5 Hz, H-7'), 6.18 (1H, dt, J = 6.5, 15.5 Hz, H-8'), 5.56
(1H, d, J=6.0 Hz, H7), 5.04 (H, d, J=7.5Hz, H-1''), 4.05 (2H, d, J
= 6.5 Hz, H9'), 3.84 (1H, m, H-6''), 3.79 - 3.83 (2H, m, H-9), 3.82 (3H,
s, OCHy), 3.68 (1H, m, H-6''), 3.54 (1H, m, H-8), 3.45 (1H, dd, J = 7.5,
8.5 Hz, H2'"), 3.44 (1H, dd, J = 8.5, 8.5 Hz, H-3''), 3.40 (1H, dd, J =
8.5, 8.5 Hz, H4''), 3.40 (1H, ddd, J = 2.5, 5.5, 8.5 Hz, H5'').,3.35
(3H, s, H-10").
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"C-NMR( 125 MHz, CD40) & :
149.5 (C-5'), 149.3 (C-3), 148.0 (C-4), 142.9 (C-2'), 134.2 (C-1), 134.1
(c-7'), 132.6 (C-1'), 131.3 (C-4'), 124.8 (C-8'), 120.2 (C-6), 118.2
(c6'), 116.7 (¢-3'), 116.4 (C-5), 110.8 (C-2), 103.0 (C-1''), 90.0
(c-7), 78.4 (C5''), 77.9 (c-3''), 75.1 (C=2''), 74.4 (C9'), 71.5
(C-4'"), 64.9 (C-9), 62.6 (C-6'"), 58.1 (C-10'), 56.6 (OCHz), 55.0 (C-8).

Compound 29 (new)

Brownish powder (MeOH)

Molecular formula: CosHao013

Molecular weight: 538

ESI-MS m/z: 561.1581 (calc.for CosHsoOiNa, 561.1584) [M + Nal®
[alp® - 26.7° (c0.21, MeOH)

'H-NMR (500 MHz, CD.0) & :

7.5 (MH, d, J=16.0 Hz, H-7'"), 7.04 (H, d, J = 2.0 Hz, H-2""),

(H, d, J = 2.0 Hz, H2), 6.94 (1H, dd, J = 2.0, 8.0 Hz, H6''), 6.79
(1H, dd, J = 2.0, 8.0 Hz, HB), 6.77 (H, d, J = 8.0 Hz, H-5'"),

(1H, d, J = 8.0 Hz, H-5), 6.27 (1H, d, J = 16.0 Hz, H-8''), 4.56 (
J=6.0 Hz, H7), 4.50 (1H, dd, J= 2.0, 12.0 Hz, H-6'), 4.33 (1H, d, J =
7.5 Hz, H-1'), 4.30 (1H, dd, J = 6.0, 12.0 Hz, H6'), 4.01 (1H, dd, J =
3.0, 10.0 Hz, H9), 3.91 (1H, dt, J = 3.0, 6.0 Hz, H-8), 3.82 (3H, s,
0CHs), 3.62 (1H, dd, J = 6.0, 10.0 Hz, H-9), 3.52 (1H, ddd, J = 2.0, 6.0,
9.0 Hz, H-5'), 3.39 (1H, dd, J = 9.0, 9.0 Hz, H3'), 3.36 (1H, dd, J =
9.0, 9.0 Hz, H-4'), 3.26 (1H, dd, J=7.5, 9.0 Hz, H-2').

C-NMR(125 MHz, CD40) & :
169.2 (C-9''),149.8 (C-4''), 148.9 (C-3), 147.4 (C-7''), 147.1 (C-4),
147.0 (C-3''), 134.6 (C-1), 127.8 (C-1''), 123.6 (C-6''), 121.1 (C-B)
116.6 (C-5''), 115.9 (C-5), 115.2 (C-2''), 114.9 (C-8''), 111.9 (C-2)
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105.2 (C-1'), 77.8 (C3'), 75.6 (C-8), 75.6 (C-7), 75.6 (C-5'), 75.3
(C2'), 72.8 (C-9), 71.8 (C-4'), 64.7 (C-6'), 56.5 (OCHs).

Compound 30 (new)

Amorphous powder (MeOH)

Molecular formula: CpsHsp011

Molecular weight: 508

ESI-MS m/z: 531.1847 (calc.for CogHaO1iNa, 531.1842) [M + Nal®
[a]o® - 35.1° (c0.12, MeOH)

'H-NMR (500 MHz, CD.0) & :

6.97 (1H, d, J=2.0 Hz, H-2), 6.92 (1H, s, H-3'), 6.85 (1H, dd, J = 2.0,
8.0 Hz, H6), 6.82 (1H, s, H6'), 6.78 (H, d, J = 8.0 Hz, H5), 5.52
(1H, d, J = 6.0 Hz, H7), 5.01 (1H, d, J = 8.0 Hz, H-1'"), 3.87 (1H, dd,
J=25, 12.0 Hz, H-6''), 3.84 (1H, m, H-9), 3.82 (3H, s, OCH;), 3.76 (1H,
m, H9), 3.68 (1H, dd, J=5.5, 12.0 Hz, H-6''), 3.57 (2H, t, J = 6.5 Hz,
H-9'), 3.52 (1H, m, H-8), 3.45 (1H, dd, J = 8.0, 8.5 Hz, H-2''), 3.44
(1H, dd, J=8.5, 8.5 Hz, H-3''), 3.40 (1H, dd, J = 8.5, 8.5 Hz, H-4'"),
3.39 (1H, ddd, J = 2.5, 5.5, 8.5 Hz, H5''), 2.62 (2H, t, J = 6.5 Hz,
H-7'), 1.82 (2H, m, H-8');

C-NMR(125 MHz, CD,0) & :
149.3 (C-3), 147.9 (C-4), 147.6 (C-5'), 142.6 (C-2'), 137.2 (C-1'), 134.4
(c-1), 130.7 (C-4'), 120.2 (C-6), 119.7 (C-6'), 118.1 (C-3'), 116.4
(c-5), 110.9 (C-2), 102.9 (Cc-1''), 89.6 (C-7), 78.3 (C5''), 77.9
(c-3'"), 75.0 (c2''), 71.5 (C-4''), 65.0 (C-9), 62.6 (C-6''), 62.3
(C-9'), 56.6 (0CHs), 55.2 (C-8), 35.8 (C-8'), 32.9 (C-7').

Compound 31
Amorphous powder

Molecular formula: CosHzgO11
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IR (KBr) ymx: 3350 (OH), 2940, 1690, 1650(olefinic C=C), 1600, 1515 cm”'
Molecular weight: 478

ESI-MS m/z: 501 [M + Nal*

'H-NMR (500 MHz, CD.0) & :

7.56 (1H, d, J = 16.0 Hz, H-7''), 7.03 (1H, d, J =2.0 Hz, H-2''), 6.98
(1H, dd, J =2.0, 8.0 Hz, H-6''), 6.77 (1H, d, J =8.0 Hz, H-5'"), 6.67
(1H, d, J = 2.0 Hz, H-2), 6.63 (1H, d, J = 8.0 Hz, H-5), 6.53 (1H, dd, J
= 2.0, 8.0 Hz, H-6), 6.28 (1H, d, J = 16.0 Hz, H-8"''), 4.50 (1H, dd, J =
2.0, 12.0 Hz, H-6'), 4.33 (H, d, J = 7.5 Hz, H-1'), 4.32 (HH, dd, J =
6.0, 12.0 Hz, H-6'), 3.96 (1H, m, H-8), 3.70 (1H, m, H-8), 3.51 (1H, m,
H-5'), 3.34 - 3.40 (2H, m, H-3', 4'), 3.22 (1H, m, H-2'), 2.78 (2H, dt, J
=2.0, 7.5 Hz, H7).

BC-NMR (125 MHz, CD40) & :
169.3 (C-9''), 148.8 (C-4''), 147.4 (C-3''), 146.9 (C-7''), 146.3 (C-3),
144.8 (C-4), 131.5 (C-1), 127.8 (C-1''), 123.3 (C-6''), 121.4 (C-6),
117.2 (C-2), 116.6 (C-5''), 116.5 (C-5), 115.1 (C-2''), 114.8 (C-8''),
104.7 (c-1'), 78.0 (C-3'), 75.6 (C-5'), 75.2 (C-2'), 72.6 (C-8), 71.8
(C-4'), 64.8 (C-6'), 36.8 (C-7).

_34_



Y
3|
Ng
kJ
[l

1. Compound 18| /X

Compound 12 EAZE 3822 H-NWR dataS 22 § 2.07 (3H), 1.33 (3H),
1.31 (3H), 1.14 (3H), 1.06 (3H), 1.04 (3H), 1.03 (3H), 1 (3H), 0.97 (3H)OIA
8JH singlet signal 2| methyl group ¥ 1JH dual signal2l methyl groupOl LIEFLITH,
8 4.61 (1H, ddd, J = 2.6, 8.4, 10.6 Hz, H-23), 3.81 (1H, ddd, J = 5.5, 10.6,
11.0 Hz, H-11)0lA 200 oxymethine protonsOl Z&ZIRD, 8H 2.07 (3H, s) 2 8C
21.2, 170.00M 1§ acethyl groupZ =tQI&r 2 QUUCH. "C-NMR datalilA 324
carbon signalOl LIEILILD U= A2z 20t triterpenoid HZQ S22
= UAJCH. Sdl & 1.06 (3H, d, J = 8.0, H21)0l 8C 27.8 (C-20)0 HAZE methyl
groupll =X, & 65.1 (C-24), 58.4 (C-25)0I A epoxyethyl groupll &M, & 220.1
(C-3)0ilA carbonyl group2l =XH, & 134.2 (C-17), 138.1 (C-13)0A double bond
carbon ZMHE & 4= UQJULCH. £& § 71.5 (C-23)UIA acethy! group0l & T,

Az oaE
2

& 70.2 (C-11)0lA hydroxyl group0Ol &L= 248 &olg £ QJASUCH. EI-MSOHIA =
%IPOIQOI m/z 51400l A LIEFGCH. 0|9 22 2 & datas ZE&ollA JI&0 210 2
S X HlWatod alisol B 23-acetate® S&6HUCH

2. Compound 28| %
Compound 2= EAMZAX &&22A H-NMR, “C-NMR data2 2% &S 1

SAEE 22z 20 1 Wt 22 triterpenoidil SE=LUS Ml = JUAJUCH AU
10 €2l 8 3.21 (1H, ddd, J = 2.0, 8.1, 10.6 Hz, H-23)0lA proton signalOl 12
& Zoz 0|l GHRUCH. E “C-NMR dataOiiA 30§ carbon signalOl LIEHLID, &
69.1 (C-23)0lA= acethyl groupOl €110 hydroxyl groupll HZS &olg £ UL,
Olate] Zt= “C-NWR dataOlAl & 220.2 (C-3), 69.1 (C-23), 137.9 (C-13), 135.0
(C-24), 59.2 (C-25)2t EI-MS dataZ&% EOI& == QUUCH. et J1&

7
of 2n= 28 %19 9 Hwat0o alisol B2 SX5ICH.

3. Compound 32| =X
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Compound 32 M| @ I-MSOIA 2Xt0I=20] m/z 2200 A LIEISt S S Soll
SRAE CiHs0 012, =2 u =492 ZHGACL. “C-NVR datalil Al
carbon signalOl LIEFLID U= 2722 20t sesquiterpeneHZ 2l S22 GIAE
& UAUCH. H-NMR dataZ 2% 8§ 5.56 (1H, s, H-6), 4.71, 4.76 (1H each, s
-15)0l A 3JH singlet signalOl LIEFSEZD, 10 olefinic protons(8H 5.56, &C
121.4), 101 exo-methylene protons(&H 4.76 Bt 4.71, 8C 106.4)2 EME &g
2 QUULCH. E£8F 8C 80.6 (C-4)UIA methyl group(CHs=14) 3t hydroxyl group Ol &
Z2g UJACE. & 2.05 (1H, m, H-11), 1.00 (3H, d, J = 7.0 Hz, CHs-13), O
(8H, d, J = 7.0 Hz, CHs-12)0ilAM isopropyl group2l Z=ME &g = UJULCEH.
“C-NMR dataZ 28® & 153.9 (C-10), 106.4 (C-15)0A olefinic carbonsOl 2t& g
0, 8 149.6 (C-7), 121.4 (C-6)0lAl double bond carbonsOl ZEEACH. 0l 22
QS dataS ZEGiM JIZE0 208 28 X© 9 HlW5to! alismol 2 &0l SHGH

Ck.

KJ

4. Compound 42| X

Compound 4= SHAHO] ZUAMEHO SIES=SZ2ZAM 10% SASHN 2ot EEM=
YMEICH HNVR dataZ 28 8 0.85 (3H), 0.94 (3H)OIA 262t H-18, 190 JIQI5t
= methyl group peakJt LIEFGEDD, & 0.85 (3H)OMIA H-2101 J12ISt= methyl group
peak)t J = 6.6 Hz2l doublet@@ ZHEEQAUCH. E5 "C-NWR dataOlA 2990 carbon
signal Ol LIEHLID A= A2 20t sterol HE2 stet22dS MHaE = J/UCH S
6l & 71.4 (C-3)UIAl hydroxy!l groupll =IHE &0l SIA2MH & 121.73 & 140.72
2H C-52 C-6At0| Ol=SZ&2 EME =QIGHULH. EI-MSHIM= ZX0I=201 m/z 414
OlAl LIEFGECH 0I2 22 2E dataZ ZEoHA JIZE0 208 28 X ¢ Hiw

ol B-sitosterolE &0l SHGISLCEH.

=

5. Compound 52| 22X

Compound 5= 20| QU2 A EI-MSOIA £X0I20] m/z 25201 A LIEFGS
o SXA2 Cighs0, 01D, EE3EE v =392 ZHGIYCH. H-NMR datasS 2
&2 3 I I SAGHH 3 I 22 sesquiterpeneHl SIE=2L S OlAE = UL

A
C-NMR dataOflAl 1670 carbon signalOl LIEFStD, 8C 48.4 b &H 3.17 (3H, s)OIA]
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methoxy!| groupll Z=ME &Ql oIHCH. d2l2 & 79.1 (C-10)0l ¢Z& Zle= olefinic

protonsOl SLHF D, methy! group(CHs—15) 2 methoxy! groupOl LIEFGICH. Ol&tel &

= PC-NMR data & 149.1 (C-7), 121.0 (C-6), 80.0 (C-4), 79.1 (C-1 )OHA-IC =gell
st 4 QURALCH. 019 22 2E dataZ ZGHA JIZ=0 20 28 ¢ 2 HlmaHof
10-O-methyl-al ismoxide2 Q! =XAGIRUL.
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Fig. 1. Structures of compounds 1-5 isolated from

Alismatis Rhizoma
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6. Compound 62| X%
Compound 6& SOl BF2ZAM EI-MSHA =2X0I&20l m/z 2380A LIEtSSS
S0l 2EXAIS CiHe0, 0110, EXZEE v =322 ZHGIACH. HNWR datadt &2
ot DHR SASHH 5 2 22 sesquiterpenel SIEIE2 S GIAE 2 AACH. “C-NWR
data®il Al 1500 carbon signalOl LIEFSD, &2 & 76.6 (C-10)0 HZ &= methoxyl
groupOl SLO{XID hydroxyl groupOl QUCH. Ol&S] Z D= "C-NMR data & 149.6
(C-7), 121.3 (C-6), 80.2 (C-4), 76.6 (C-10)UMIA S &olgh &= JJUCH. 012} 22 2
S data®t JIZE0 20 28 x°=2 W60 alisnoxide® &0l =

7. Compound 78| %
Compound 72 2AM2l QAZ A EI-MSHIM =X0I=20] m/z 2360lM LIEIGESE S
O EXAIS CiHu0, 011D, 2EJEE ¢ = 42 BAGIUCH. H-NWR datadt &2 3
o OHR SAGIN 3 It 22 sesquiterpenell SHEISS OlAE £ UAUACH. “C-NWR
data®il A 1500 carbon signalOl LIEFGCE. S8l & 73.9 (C-11), 28.7(C-12), 28.6
(C-13)0l A 300 carbon signalOl X XN& Zo=z 0lSoHACH. 1
of EME HHSIH, O AXE & 73.9 (C-11)0l HZE He=z
o= "“C-NWR data & 153.5 (C-10), 150.2 (C-7), 121.7 (C-6),
(C4)ME =olg £ JUJUCH. 0|24 &2 2E datalt IO

4
HIWat 4B ,12-dihydroxyguaian-6,10-diene £ &9 SHSI L.

el A hydroxyl group
FOISHCEH. Ol&tel &

.8 (C-15), 80.7
=

Jon

10

2]

u
A
rar
pall
1]

[

8. Compound 82 %

Compound 82 EAZE SEE22A H-NWR datadt SHEE 110 OHR SASHH 12t
22 triterpenoidil SHE2AS OAE £ AACH. "C-NMR datalllAl 32I4 carbon
signal Ol LIEtHLID EI-MSOIA =Xt0I=20l m/z 5300lM LIEISES Sol =hAa2
CaHs00s 2= ZHOIRUCEH. S3l 8 4.76 ( H-16) Ol Al proton signalOl X Xt& Ol
N UEFStDD &C 143.1 (C-17) 1t 43.6 (C—15)E N ANE BEL=Z 0lsotd 8§C 77.4
(C-16) 0l hydroxy! groupOl HZE 2102 WEHEIQICE. 0149 Z = C-NMR data &
219.9 (C-3), 170.3 (-OAc), 143.1 (C-17), 136.0 (C-13), 72.1 (C-23), 65.5 (C-24),
58.8 (C-25)0I A& &tolst 4 QUAUCH MetA JIE0 20" 28 9% Hlwstol 16

B -hydroxyalisol B 23-acetate @2 =& GIULtH.

mU
)l



9. Compound 99| X%

Compound 9= EAAF 51822 A "“C-NVR datadt 382 12t B SALGH0 11t
22 triterpenoidil SHE2AZS KAE £ AUACH. “C-NMR datalilAl 32I0 carbon
signal Ol LIEtLID EI-MSOHIA =Xt0I=20l m/z 5280lM LIEISES Sol =AA2
CaHigls= ZHOIRAULH. 5381 & 208.0 (C-16)UHIA carbon signalOl M KrZOIA LHEFS
0, & 176.8 (C-13) 1t 45.7 (C-15)& M K& EL=Z 0|ls & Z2 20t C-160IA
carbony! groupS ZEIHE TEHGIRCEH. 0late] Zt= “C-NMR dataOlM & 219.4

3), 208.0 (C-16), 170.1 (-OAc), 138.4 (C-17), 71.9 (C-23), 69.9 (C-11), 64.9
C-24), 58.6 (C-25)2& =l 4 AACH Metd JIZ=0 20" 28 119 diw

ol alisol C 23-acetate @& =&otS L.

(C-
(

10. Compound 109 &=

Compound 102 oHaHol 2o SIES2M “C-NMR datalt SIS 92 R S AMGH
99t 22 triterpenoidl SHEt=22S GlAME 2 QAUAUCH. C-NMR dataOilAd 307 carbon

signal Ol LIEtHLID EI-MSOIA =Xt0I=201 m/z 4700l LIEISGES Sol =HA2
CaoHis0s=2 Z2HOIALEH. = 8 3.08 (MH, ddd, J = 2.4, 8.1, 10.4 Hz, H-23)0IM
proton signalOl 11 K& Z2=z 0ls ot¥Ld, 8 69.6 (C-23)0l= hydroxyl groupJt
ZEECHD HEEHQUCH. E8F BC-NMR dataS 29 &2 UM Cc-1101 oz
hydroxy!l groupOl SO & L), CH&l methylene groupll =IOt 2t& EUCH. 0l&tel 2
= “C-NWR dataOlM & 219.5 (C-3), 208.5 (C-16), 179.9 (C-13), 139.1 (C-17),
69.6 (C-23), 67.6 (C-24), 22.2 (C-11)2&% ZoIs £ QJU/UCLH. WetA &0 20
28 X" HIW5K 11-deoxyalisol C 22 SHGIALE.

11. Compound 119 =X

Compound 112 RMO| ZAAXN 3822 A H-NMR datadt &S 110t ISR SA

SOl 1Dt 22 triterpenoidHl SHEt=22S olats 2= QAACH. “C-NMR data®ll Al 320H
carbon signalO| LIEFLID EI-MSOIIAl 2X0I20| m/z 5300l UEIGSS Sall 2XtA
2 CopHs0s2 ZHGIUCH. J24LE “C-NMR dataZ 29 3182 10lA C-13 It 17 ALOI

P C-
o OI=E&E0l ¢, & 77.9 (C-17)2 73.3 (C-13)2 carbon signalOl LIEFGCH. O
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i C-13 ot C-172 SAXI0l epoxyethyl groupl =XHOt UCtD EHEHBIAJACH. Ol &kel
2= BC-NMR data & 219.7 (C-3), 170.1 (-0Ac), 77.9 (C-17
(C-23), 68.7 (C-11), 64.9 (C-24), 59.1 (C-25)0|IM & =toIst
=0 208 28 x1©2 HIWEt0 13,17 B-epoxyalisol B 23—
L.

17), 73.3
= UAJUCH. MetA Dl
a

cetate 22 SAHG|

12. Compound 128 =X

Compound 12= SHAHO| 29t 5522 A H-NWR datalt 382 2 It OHR S ALGH
2 9 22 triterpenoidil SIE2AS A £ AUCH. "C-NMR datalilAl 30H
carbon signalOl LIEFLILD EI-MSOIA X010 m/z 4720l LEIGIS S Soll 2 AtA
2 CaHs0s 01D, EEXSTE ¢ =622 BAEGIAUCH. HNWR dataZS &
dd, J= 3.5, 9.3 Hz, H-23), 3.00 (1H, br s, H-24)0lA proton signalOl X Xt& &
©2 0l= otD, “C-NMR dataOiM & 77.5 (C-24), 74.2 (C-25)2 2J4 carbon
signal Ol N KHEOIAM LIEISCH. D2l C-242 C-25 AOIO =M E epoxide ringOl
22{A CHAl hydroxyl groupOl &2 CIQUCID BHEHHCH OlAtel Z D= “C-NMR data
& 220.0 (C-3), 137.4 (C-13), 135.7 (C-17), 77.5 (C-24), 74.2 (C-25), 69.4
(C-23)0Il A stolst & AUACH M2t JIZE0 209 28 92 Hlwstol alisol

A 22 SEOIRL.

[]

2
—

>

13. Compound 132] X

Compound 132 P40l 2A 3522 M "C-NMR datalilAl 2674 carbon signaIOI Lt
EtLID EI-MSOIA 2XH0I=201 m/z 4120 LIEIGSS Soll XA 2 CeHas0s 012
T5EE=E =92 ZEGAUCH. “C-NVR dataS 22 & 218.9 (C-3), 199.0 (C- )Oﬂkl
204 carbonyl group2l ZEME OlAE 4 AUUCH. HNMR dataS 2% & 1.29 (3H,
s), 1.27 (3H, s), 1.11 (3H, s), 1.10 (3H, s), 7 (3H, s), 1.07 (3H, d, J=7.0
Hz, H-21)0lA 690 methyl groupOl LIEFLIH, OI= & 1.07 (3H, d, J = 7.0 Hz,
-21)01 C-200ff AZE methyl group2l =ME g £ U2H, 8§ 5.28 (IH, s,
H-12) 0l Al olefinic protonsOl ZX& EIRACH. "“C-NMR dataS 2® & 218.9 (C-3), 199.0
(C-11), 174.7 (C-23)O0lAl 3JH carbonyl| groupll EME &02l& £ ULt £ & 166.3
(C-13), 124.2 (C-12)0lA double bond carbon® ZIHES HHEHGHRUACE. 'H-'H COSYOIl A

HI 40

Jo
!
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8 2.62 (1H, m, H=20)= 1.07 (34, H-=21)/2.84 (1H, dd, J = 8.0, 17.6 Hz,
H-22a)/2.41 (1H, dd, J = 7.2, 17.6 Hz, H-220) 9 S1Z gD QUACH L3+ HWBCOIA
8 2.62 (H, m, H-20) @ 174.7 (C-23)/93.8 (C-17)/36.9 (C-22)2

ringel =IHE THost 2 QUACH. S5l 86C 98.3 (C-17)01 &tADE HZ = carbon
signalOICH. 019 22 ZDE data? JI=0 218 28 1

2 SHOALH

(e
N

o

no o

i
=
EJ
_O'j
=)
»
>
S
>
D

14. Compound 149 =X

Compound 14= 2ol Z2XN 31st22 A1 H-NWR dataldl 382 81 O S AFSHO
8l &2 triterpenoidH SIS WAE = JUJUCH. dfLE 8 HIWE I 16H

X 4.76 (1H, m)Ol D X&EH2=Z 0|S6HJCH. & HZE hydroxyl groupOl i1
3.19 (3H, s)2 8C 56.22 29 168 2 %

= "C-NWR dataOlAl & 142.9 (C-17), 86.3 (C-16), 38.6 (C-15)
EI-MS data2& =018 £ QURACH Metd JIE0 20 28 X9 Hlwatol 16

-methoxyalisol B monoacetate @& =& oIAULEH.

>

[0l methoxy! groupll =ME =0olg
ACH Olate] Zre c-

15. Compound 159] %

Compound 15= SAHO| HAZRA 522 M H-NWR datadt 32 122 IR SA
Ot 122 &2 triterpenoidil Stef=S WA = JUJUCH. DALE 122 HIWE TH
249 X0l & 3.00 (1H, m)Ol M XEH2Z 0ls otUCH. &£ HAZE hydroxyl group
8 2.19 (3H s)e 8C 21.0, 170.9 2™ 248 [ X0l acethyl group2 =X
= ACH. Ol&to] ZDH= C-NMR dataOlAl & 170.9 (-COCHs), 78.8
C-24), 69.2 (C-23)2t EI-MS2Z &olg £ UJUCLH. Wetd JIEN E0E 28 X

¢t Hlwatol alisol A 24-acetate 22 SHoIRULC)H

S
£

O]

;

!

=
=

Jon

—

16. Compound 162 2 ZX(ne )
Compound 162 S£489] ZH 3
N LEISE)E2 Sot S UAE2 CpHilds 22 &
carbon signal Ol LIEHG D
(1H

GIA &6 5.69

[M+H]" peak It m/z 529.35320}
olCH. "C-NMR dataOil Al 3274

Ol AF8H 2 QARACH. H-NMR data

o
o
U
x
T
33
_|
o
_l'l
g

-~
o
riterpenoidi Stet=2d2
=

(2]
I
\_/:—e-

0l olefinic protons<

_42_



4.81 (1H, ddd, J = 4.8, 8.4, 8.4 Hz, H-23), 2.75 (1H, d, J= 8.4 Hz, H-24)0l A 2
Ji oxymethine protons& =& &tCt+. & 1.07, 1.10, 1.11, 1.26, 1.27, 1.37, 1.38
OlA 700 singlet signal 2 methyl groupdt & 1.13 (3H, d, J = 6.6 Hz, H-21)0llA
10 dual signal 2 merhyl groupOl LIEILEZD, & 2.08 (3H, s) 1t &C 170.401
acetyl groupl ZEIHE T RACH. “C-NMR dataOlAl & 219.4 (C-3), 200.1 (C-11)0i
M 200 carbonyl groupll =ME & = A1, & 175.4 (C-13), 120.9 (C-12)0A
double bond carbons® =, & 84.3 (C-17)0I A hydroxyl groupll &= &
1, 8 64.5 (C-24), 59.2 (C-25)0ilA epoxyethyl groupl Z=IME THHSEHALCEH
'H-NWR, C-NMR dataZS = 3182 162 alisol J 23-acetate® OIS SAISICH 2
L 3t&t2 162 C-16 (35.3) 2 C-17 (84.3)Jt alisol J 23-acetate2Ct 22f 1 Xt&
Ol =28.7 ppm 9 X XtE ol +13.6 ppm OIS SIRACH. ™ £, alisol J 23-acetateO)
C-161+ C-17 ALOIOl epoxide ringOl U= At &el, epoxide ring0l SeiA C-1700
hydroxyl groupOl &2 SIACHD HEHSHRCH. 12l HMBCUHIAM 8C 84.3 (C-17) 2*
-12/H-16/H-21/H-220t H&Z =1, & 2.66 (H9) 2 C-1/C-8/C-10/C-11/C-14/C-300]
& T, § 5.69 (H-12) 2 C-9/C-14/C-170] H& ZHUSS HHHGIACH. (Fig. 3.

9o~
B
M

m

16a) 'H-NMR dataOllAl CDCl; ZO0H CHAl pyridine-ds20HE AF2SH0! 8H 6.40 (br. s)
O hydroxyl groupOl LIEFGL), Ol peakdt D.0E A &I otH &EHEH A= AE
2 solg & QUL B2 162 HUE BAREE 2= 28 Y79 Hu
ot NE=AsS Soted =RIMCH 0l ==20IA NOEX H-5 1 CHs-28/CHs-30, H-23 1t
CHs-21, H-23 1 H-24/CHs26 AIOI2l AZA TAZREH 0|22 22 o-Y&AS &
2 UCH (H-9 Dt CHs-18/CH;-19 B-2&F) WetM pyridine-dsZ0HE AFESHH NOEOI A
17-0H2 CHs—21/CHz-30 1t ZE o-YAS LACH.(Fig. 3. 16b) 0% 22 2=
dataE ESA=liel {0 ster=2 162 23B-Ac—24 8B, 25 B —epoxy-17 a
-hydroxyprost-12(13)-en-3, 11-dione2 S&otA LD alisol Q 23-acetatez2 HYH otA

Ct.
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W

12 R=H
15 R=Ac¢

13 16

Fig. 2. Structures of compounds 6-16 isolated from

Alismatis Rhizoma
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16a 16b

Fig. 3. Selected 'H-"*C(—) long-range correlations in HMBC spectrum and NOE

correlations in NOE spectrum of compound 16
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17. Compound 178 =X

Compound 172 ZAZEO| 3&22A HNWR dataS 22 8 7.14 (1H, d, J =
8.0 Hz, H-5), 7.02 (1HH, d, J= 2.0 Hz, H-2), 6.88 (1H, dd, J = 2.0, 8.0 Hz, H-6)
OlA ABX aromatic protons@ EME &g £ UCH. 8H 3.87 (3H, s) Bt 8C 56.8
Ol A methoxyl groupOl U & 4.54 (2H, s, H-7)0lA 1J8 hydroxymethy!| groupOl U
Ct. el 8 4.87 (H, d, J = 7.5 Hz, H-1"), 3.34 - 3.51 (4H, m)OIA B
-D-glucopyranosy| group2 ZEIHES THCHSIICH. L3 “C-NMR dataOilAM 1498 carbon
signal Ol LIEtStD, & 150.9 (C-3)UIA methoxyl groupOl & &I, & 147.3 (C4)
Ol B-D-glucopyranosy! groupOl SHZ&E M, & 65.1 (C-7)0 hydroxymethyl groupOl
8 137.8 (C-1)2t HZEJCID THHSIACH. EI-MSUHIA = EXH0I=201 m/z 3160l A LIEL
StCH 019 2 ZatohM JlE0 2nE 28 1% Hlwskol

=3
= T =2
vanilloloside@ 2 &ol S AL,

18. Compound 182 X%

Compound 182 REECO| 2% 31822 A H-NR datasS 2% § 6.68 (1H, d, J
= 2.0 Hz, H-2), 6.66 (1H, d, J = 8.0 Hz, H-5), 6.55 (1H, dd, J = 2.0, 8.0 Hz,
H-6)0ll A ABX aromatic protons@ EME &g = UCH. & 4.02 (H, dd, J= 3.5,
8.0 Hz, H-8a), 3.70 (1H, dd, J=7.5, 8.0 Hz, H-8b) I+ & 2.78 (2H, dt, J = 3.5,
8.0 Hz, H-7)0IA &HADF HZEEO A= ethyl groupOl AUACH el & 4.28 (H, d, J
=7.5Hz, H-1'), 3.18 - 3.34 (4H, m)OiIAl B-D-glucopyranosy!| group2 =S EE
QUCH =38 “C-NMR dataOll M 147§ carbon signalOl LIEFStD, & 146.3 (C-3), 144.8
(C-4)0l hydroxyl groupOl HZ &0, & 131.6 (C-1)0l B-D-glucopyranosy! groupOl
HZ Tle 248 EHotRIC. el EI-MSUHIA ZX0I1=201 m/z 3160l LIEFGCH. 012
2E  dataE  BEHM  JEd 2o 28 ¥ ®e dlwstol

3,4-dihydroxyphenylethyl alcohol 8-0-B -D-glucopyranoside@ & &0l S&GIILCH.

ctot

19. Compound 199 =X

&9

0
o

g 3t

o

t22M H-NMR dataZ 29 & 6.74 (1H, d, J =
Hz, H-5), 6.58 (1H, dd, J = 2.5, 8.5 Hz, H6)
FOlgr =~ QUCH. &H 3.83 (3H, s) & &C 56.6

Al
i

Compound 19= 2
2.5 Hz, H-2), 6.71 (1H, d, J = 8.
Ol A ABX aromatic protons2 =X

o
_W"'
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Ol methoxyl groupOl §AL, & 4.71 (H, d, J=7.5Hz, H-1"), 4.71(HH, d, J= 1.5
Hz, H-1'"'), 3.36 — 3.51 (4H, m), 3.57 - 3.68 (3H, m)OIlAl 24 glycosyl group2 &=
HE st deln & 1.22 (3H, d, J = 6.0 Hz)0l methyl groupOl UAUHA «
-L-rhamnopyranosy| 2l ZME THHEIQCEH. C-NMR data®llM= 200K carbon signalOl
LIEHGE DD, HMBCOIAM 22 & 149.4 (C-3)0Il methoxy! groupOl HZED, & 143.2
(C-4)0ll hydroxyl groupOl HZ%I0{, & 152.6 (C-1)0 B-D-glucopyranosylOl HZg
O QUCtD THHSHACH. B-D-glucosell C-6' (&C 68.1)01 M KFEOIA LIEHLE =
20t a-L-rhamnopyranosy|Jt B-D-glucopyranosylll C-6'0l HZEIRUCILD EHESHA
Ct. del EI-MSOHIM = EXt0I=201 m/z 4480l LIEFSCEH. 012 22 2E datagE &

stolA J1Z0) 2nE 28 X Hlm5t0 cuneataside DO 2 &0 SXEIQUCH.

rr

20. Compound 208 =X

30

Compound 202 Aol HAAX 322 A H-NWR datadt &2 18 o IR
ArStO! 18 2F 222 phenyl ethyl alcohol glycosidesHl St&t=2 S GIAE = QUL
ALt 6 7.06 (2H, d, J= 8.5 Hz, H-2, 6), 6.68 (2H, d, J = 8.5 Hz, H-3, 5)0l
20 dual signalOl LIEILI= 222 =2O0F AA'BB' aromatic protons@ =ME &0l
& ACH. “C-NMR dataOiM= 1494 carbon signalOl LtEtLID, & 157.0 (C-4)
hydroxy| groupOl SHZE0f AL & 130.9 (C-1)0l B-D-glucopyranosy! groupOl
EIAUCHD JiFCFoPOE‘E Ol&tol Zlt= EI-MS2E =olg &= URUCH. MetA JIEM &

= 28 X% Y walo salidroside® SX5HCH.

X

]

o

oy

21. Compound 212 21X

Compound 212 HAZFO| 3&822A H-NMR dataS =28 &H 3.81 (6H, s),
3.70 (3H, s)OIAl singlet signalOl LIEtLI= 2222 20 34 methoxyl group2l &=
E HotD, & 6.49 (2H, s)OIAM singlet signalOl LiEtLt= 242Z% aromatic
protons® =ME &olg £ AL+, A2l & 4.81 (H, d, J=7.5Hz, H-1"), 3.33 -
3.47 (44, m)0lA B-D-glucopyranosy! groupOl Z=IHES EHEHEIACH '"C-NMR dataGii M=
1504 carbon signalOl LIEFLELD, & 156.2 (C-1)0l B-D-glucopyranosy! groupOl &&
SIACHD THBIRACEH. EI-MSH M= 201201 m/z 3460 A LIEISCH. OI2F 22 2=
dataZ ZeohAd JIZEN 220= 28 %9t HlWote 3,4,5-tr imethoxypheny |- B
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-D-glucopyranoside© 2 &0l SHBI L.

22. Compound 222 1%

Compound 2= REES| 22 5&522M H-NR dataS 22 &2 19 2 W
FAGIH 19 2 22 phenyl double indicanHl stefE2d=S H&AE = JAJULCH. DLt
& 3.81 (3H, s, 3-0CHs), 3.78 (3H, s, 4-0CHs3)OlAl singlet signalOl LIEILIE 242
2 2§ methoxy! group2 ZIHES & QI8 2= QUC 0l&2 2= “C-NWR datalilAl 8
153.9 (C-1), 151.2 (C-3), 146.3 (C-4), 114.1 (C-5), 109.4 (C-6), 104.4 (C-2) 2
EI-MSESE =0l 2 QUQICH metd JIZ=0 21e 28 1™ HlwsHof
3,4-dimethoxypheny | -6-0-( a-L-rhamnopyranosy|)- B -D-glucopyranoside2  S&&tA
Ct.

23. Compound 232 1%

Compound 232 2tAHo| 29t 51522 M H-NMR dataZS 2% 8 7.05 (1H, d, J =
2.0 Hz, H-2"), 6.94 (1H, dd, J = 2.0, 8.0 Hz, H-6"), 6.77 (1H, d, J = 8.0 Hz,
-5")0IA 3,4-dihydroxypheny| 2| =IHE &g £ UCH. £, 8§ 7.57 (H, d, J =
16.0 Hz, H-7'), 6.29 (1H, d, J = 16.0 Hz, H-8')UIA trans double bond protonOl
2 ACH. “C-NMR dataOliA= & 181.1 (C-7), 169.3 (C-9')0l 2JH carbony| group
| ZHEZ caffeoyl groupdt EME HHHE = JUJUCH. 12l & 5.38 (H, dd, J
= 5.0, 10.0 Hz, H-3), 4.13 (1H, dd, J = 3.0, 6.0 Hz, H-5), 3.68 (1H, dd, J =
3.0, 10.0 Hz, H-4)0IA 3012l &rA St HAE methine groupOl ZE /YD, E8F §C
181.1 (C-7)0I A carbonyl carbonZ2%Ef carboxy| groupOl LIEILID U= H2 2 20t
quinic acid HZo SE2AS A4S £ UUCH. Oolae] A= “C-NR 6§77
(C-1), 75.2 (C-4), 73.2 (C-5), 72.8 (C-3), 40.8 (C-2), 39.
o184 UJUL. et 2E data

04 3-O-caffeoylquinic acidZ &9l SHOILH.

Rl

il

|0

24. Compound 249 =X
Compound 24= SMo| EAAXN =2U24 H-NMR data2 2™ 8§ 6.76 (2H, s,

H-2, 6), 3.86 (6H, s, 3, 5-0CH:)0I Al 3,5-dimethoxypheny!| groupll Z=IHE EQI&

_48_



= QUCH. &£, & 6.55 (1H, d, J = 16.0 Hz, H-7), 6.33 (1H, dt, J= 5.5, 16.0 Hz,
H-8)UIAM trans double bond protonOl ZEEAD, 4.22 (2H, d, J = 5.5 Hz, H-9)0l
M hydroxymethy! groupOl LIEtLID U= H2=Z 20t sinapyl alcohol HHE S| 3tetE
2ds olag = JURUCH. deld & 4.86 (H, d, J=7.5Hz, H-1"), 3.21 - 3.47 (4H,
m)OlA  B-D-glucopyranosyl groupSl Z=IHES TESIQACH.  “C-NMR dataOilAl= 1704
carbon signalOl LtEtLIDD, & 135.9 (C-4)0 B-D-glucopyranosylJt HAZEAUCID B
StACH. EI-MSUHIA ZX0I201 m/z 3720l LIEFSCEH. 012t 22 R2E datas S&
N JIEN 208 28 xI®% o HIWEtH Fsyringin®2 201 SHGHRAL.

(@)

25. Compound 252 1%

Compound 25= QAo AZ 5&22M H-NMR dataS 28 & 1.92 (3H, s,
CHs=13), 1.29 (3H, d, J = 6.5Hz, CHs-10), 1.04 (3H, s, CHs-11), 1.03 (3H, s,
CHs-12) Ol Al 400 methyl groupll ZEME &olg £ UL 8 5.86 (1H, s, H4), 5.87
(HH, d, J=1.5Hz, H7), 5.87 (HH, d, J=3.0 Hz, H-8)UIA 3 olefinic protons
of =M, & 4.42 (1H, qdd, J= 1.5, 3.0, 6.5 Hz, H-9)0lA 1Ji oxymethine protons
of &M, &6 2.15 (MH, d, J= 17.0 Hz, H-2a), 2.53 (1H, d, J = 17.0 Hz, H-2b) 0l A
1J4 methylene protonsl Z=ME &0l GtACH. el 8 4.34 (H, d, J= 7.5 Hz,
H-1'), 3.18 - 3.86 (6H, m)OIA B-D-glucopyranosyl groupOl LIEILID U= A=z
2 0t megastigmane g|y003|de74| o FEZ2US GIAE £ AACH. “C-NMR datalli M=
1904 carbon signalOl LIEFLELD, & 201.3 (C-3)0il carbonylOl 11 & 80.1 (C-6)0i
hydroxy?t HZ& 0 QJUCtD ESHSHRCH. d21n & 102.9 (C-1'), 78.2 (C-3'),
78.2(C-5"), 75.4 (C-2'), 71.8 (C-4'), 63.0 (C-6')0MIA B-D-glucopyranosy! group
FASIRACH. EI-MSOHIM= EXt0I=201 m/z 3860l M LIEFSICH Ol 22 2E
dataS ZatohA JIZ0 20= 28 119 4l w50l (65,9R) 3-oxo-a-ionol 9-0-

B -D-glucopyranosideZ &0l SHGIUCH.

26. Compound 262 =X
Compound 262 2AHO| =29t 3ist22 Al 'H-NMR datall SIEI2 23 It O SAlsH
0 23 I &2 caffeoyl quinic acidHl St&SdsS WAE £ JAJCH. DLt & 3.68

(3H, s, 8-0CH3)IAl singlet signalOl LIEILIE H2Z 20 methoxy! group2l =X



= morst & QL. BC-NMR dataOilAl= 170 carbon signalOl LIEILID §175.6 (s,
C-7)0lAl carbonyl groupl ZIHE SCIGHALCH. EI-MSOIA 2 XH0I=20] m/z 3680 A L
EFGtCH. 019 22 2E dataZ ZsohAd JIZE0 239 28 @9 Hnsto

methy| 3-0O-caffeoylquinate2 &9l SHGIRLH.

_IK’"

27. Compound 272

10
1
A
=
g

Compound 272 SAHo| A& S22 A HR-TOF-MS ([MNa]® peakJt m/z 409.1841
AN LIEIGUS)S S50 2XAE CiHyls 0112, EXSIE= v =5 22 Z2HGIULT.
H-NWR, "C-NMR dataS 22 382 259 12 SAISH0T 252 2'2 megastigmane
glycosideHlZ ol 3tEt2dS KA £ AUCH. H-NR datadlA & 5.96 (1H, s,
H-4), 6.10 (1H, d, J = 9.5 Hz, H-7)0ll 2D olefinic protonsOl 2&EALD, & 4.93
(1H, dd, J = 4.0, 9.5 Hz, H-8), 3.96 (1H, dd, J = 4.0, 6.5 Hz, H-9)0I A 2H
oxygenated methine protons2 &I, & 2.37 (2H, s, H-2)0A 1J§ methylene
protons® ZME &QIs £ QAUCH. “C-NWR dataOlAl= 199§ carbon signalOl LIEtL}
D, & 202.1 (C-3)0l carbonyl groupOl A1, & 71.4 (C-8), 79.6 (C-9)Ul 2
oxygenated methine carbons Ol &M, & 127.2 (C-4), 135.5 (C-7)0l= 2J4 olefinic
carbons O QUC+. 1e2ln & 103.1 (C-1'), 78.1 (C-3"'), 78.0 (C-5'), 75.1 (C-2'),
71.7 (C-4"), 62.8 (C-6")0IAM B-D-glucopyranosy!| groupll =S ZHHEHACEH. HWBC
WA 2 B-D-glucosell H-1'" (8H 4.38)Jt megastigmane2 C-9 (8C 79.6)0 HAZ
T, H-4 (8H 5.96) 2 C-2/C-6/C-13, H-7 (&H 6.10) 2t C-1/C-5/C-6/C-9Jt &&HH
ol A= Ao 2AEEACE. H-H COSYUIAE H-7 (SH 6.10) 2 H-8/H-9/H-100] A=A

6) SIS 279 AN ZAREZS 28 U™ 9 HIL 51 NOE

EHoIZHCE. NOEOIM= H-9 (8H 3.96) < H-1' (8H 4.38)/H-8 (8H
a I

1
m

_O'j
=
J"

4.93) AHOISl &0 HHXIRHZ O0l=2 €2 gars 2 5 ACH.(Fig. 7) Ol &
2 2= datas Setoll A ste=E 2rE

rel/-(8S,9R)-megast igman—-3-one—4,6-diene-8,9-diol-9-0- B -D—glucopyranosideZ =&

olA ) akequintoside D= HIHIMLCE.

28. Compound 282 2 (new)
Compound 282 H| ZA =22 &22 A HR-TOF-MS ([M+Na]® peakJt m/z 543.1841
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OlAl LIEFSHS)S S5t0l 2XAI2 CuHydy 22 ZHSIACH. H-NMR datalll Al £8 &
7.18 (1MH, s, H-3"), 7.07 (1H, s, H6'), 6.98 (1H, d, J = 2.0 Hz, H-2), 6.86 (1H,
dd, J = 2.0, 8.5 Hz, H6), 6.78 (1H, d, J = 8.5 Hz, H-5)0IA 501 aromatic
protons 0| 2&EEALD, & 556 (HH, d, J = 6.0 Hz, H-7)0l oxygenated methine
protons O &M, & 3.54 (1H, m, H-8)0ll methine protons Ol &M, & 3.79 - 3.83
(2H, m, H-9)0lAM hydroxymethyl groupOl 2&EIUCE. el & 6.56 (H, d, J =

15.5 Hz, H-7'), 6.18 (1H, dt, J = 6.5, 15.5 Hz, H-8')0ll trans double bond
protons Ol AL, & 3.82 (3H, s), 3.35 (3H, s)0lA 2I methoxyl groupll =S
solst £ Q. 8§ 5.04 (HH, d, J = 7.5 Hz, H-1"")0IME= glucosyl anomeric

protonO| LIEILI=OI, Ol IN-HCI/MeOHUIA 2A12F SF = B-D-glucose 2 HIwWdHA
ZA FCH (A Jb2=26H) "C-NMR datalllAl= 2674 carbon signalOl LIEFLID, 8 90.0
(C-7)0il 190 oxygenated methine carbons Ol &M, & 134.1 (C-7'), 124.8 (C-8")0il
24 olefinic carbons O &M, 8 64.9 (C-9)UA 1JH hydroxymethyl group carbon
O 2&gACt. el 8§ 103.0 (C-1'"), 78.4 (C-5'"), 77.9 (C3''), 75.1
(C-2'"), 71.5 (C-4'"), 62.6 (C-6'")0IA B-D-glucopyranosyl Ol LtEILID U= A2
2 S0} dihydrobenzofuran-type lignan glucoside®® ) H Lol siateels

UACH. HMBC 2+ H-H COSYOIA 22 B-D-glucose2 H-1"' (8H 5.04) 2 C-2
142.9)0l ¢& &1, H-7 (8H 5.56) Bt C-2/C-6/C-9/C-4'/C-5'0l A&, H-7'
6.56) Dt C-6'/C-3'/C-9'0l HAEUCI.(Fig. 8) &= 282 H-7, H-8 32t
NOE 2 CD =4S St &eIMCE. NOEOIAM = H-7 (8H 5.56) 1 H-8/H-9/H-2/H-
H-8 (8H 3.54) 2 H-7/H-9/H-2/H-6/H-6'At0I2] AZA TOIIAZRH 0l &
A2 2 = JUCH. (Fig. 9) L& COOIA 246 nm (+), 291 nm (+)0il Cotton ef
EtLt, 28 %ot HlwahA 7R, 8AconfigurationsE ZHCH. 0l
datags S&ol M 3tet
(7R,8R)-7,8-dihydro-8-hydroxymethy |-7-(4-hydroxy-3-methoxypheny | )-1'-(9'-methoxy
~7'-propeny|) benzofuran 2'-0-B-D-glucopyranoside2 =& ot 1D akequintoside B
2 HHAML

I _U -
O O
= O

=R ]

J

r1o
i Sy

o N
0o

°

ectJt

m
ro
0

N
®©
ro rin

|
=2
=
=

29. Compound 299 X (ne

Compound 29= ZM9ol =& &

£

2 M HR-TOF-MS ([MNa]® peakdt m/z 561.1581

MH0
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OIA LIES)S S50 2XAI2 Cutlis 22 ZHGIAUCH. HNWR datalikl 28 6
7.04 (HH, d, J=2.0Hz, H2'"")/6.98 (1H, d, J=2.0 Hz, H-2), 6.94 (1H, dd, J =
2.0, 8.0 Hz, H-6'')/6.79 (1H, dd, J = 2.0, 8.0 Hz, H-6), 6.77 (1H, d, J = 8.0
Hz, H-5'")/6.72 (1H, d, J = 8.0 Hz, H-5)0lA Bt& S & ABX aromatic protons Ol

S}, & 4.5 (MH, d, J=6.0 Hz, H-7), 3.91 (1H, dt, J = 3.0, 6.0 Hz,
H-8)0l 2JH oxymethine protonsOl &X, & 4.01 (1H, dd, J = 3.0, 10.0 Hz, H-9a),
3.62 (1H, dd, J= 6.0, 10.0 Hz, H-90)0l Al oxymethylene protonsOl ZZEEIACH. 1
eld 8 7.56 (HH, d, J=16.0 Hz, H-7'"), 6.27 (1H, d, J = 16.0 Hz, H-8"")Oll
trans double bond protons Ol /U2, & 3.82 (3H, s)Ul A methoxyl groupll =ME
tolst 2 QIQICH. "C-NMR data®llAl= 25J0 carbon signalOl LIEtLID, & 169.2
(C-9"")0l 1JH carbonyl carbon Ol =X, & 75.6 (C-7), 75.6 (C-8)0 2IH<
oxygenated methine carbons Ol &M, & 72.8 (C-9)0l 1JH oxygenated methylene
carbon Ol &XH, & 147.4 (C-7''), 114.9 (C-8'")UIA olefinic carbon Ol 2& A
Ct. 22l & 105.2 (C-1'), 77.8 (C-3"), 75.6 (C-5'), 75.3 (C2'), 71.8 (C4"),
64.7 (C-6')0IA B-D-glucosyl groupE OlI&E == ANAM, SHES 280M2E 22 &
=20 AEs Sl ZEUCH. HBC I 22 B-D-glucose2 H-1'" (8&H 4.33
C-9 (6C 72.8)JF HZ &0, H-6' (8H 4.50, 4.30) 1t C-4' (8C 71.8)/ C-9'' (8C
169.2)2] AZ 2 AZGIACH. £ H-7 (8H 4.56) It C-2/C-6/C-99t H&A, H-7"'"' (&
H 7.56) o C-2''/C-6''/C-9''0l HZEIACE. H-H COSYOIAE= H-8 (&H 3.91) It
H-7/H-90F AZAEZ 0 QURUCH. (Fig. 6) &= 292 H-7, H-8 S2tEE NOE 2t NVRZE
Sg Soto &I NEWAM= H-8 (8H 3.91) It H-1' (8H 4.33)/H-7 (8H 4.56)
ALOIQ] AH HIXIRHZ 0S8 28 a-g&ds & &= JULH.(Fig. 7) 012 22 2
S dataZ  B¥HM 28 e dYwste  sgE2 292 7p,88B
~dihydroxy-7-(4-hydroxy-3-methoxypheny | )-glycerol 9-0-B

-D-(6'-0-caffeoyl)—glucopyranoside@ 2 SHGIF LD akequintoside CZ2 HHIUCE.

Jon
.

) 1
(8

30. Compound 302 X (new)

Compound 302 H| Z&A =22 &22 A HR-TOF-MS ([M+Na]® peakJt m/z 543.1847
A LIEIHS)2 E5610 XA Cutxd; 22 ZEGHCH. H-NWR, 13c—NMR dataZ

_52_



& 2 QUQAUCH. H-NMR dataOiAl 22 & 3.84 (1H, m, H-9a), 3.76 (1H, m, H-9b) 0l A
hydroxymethy| groupOl 2&&AD, & 3.57 (2H, t, J= 6.5 Hz, H9'), 2.62 (2H,
t, J=6.5Hz, H7'), 1.82 (2H, m, H-8")0ll hydroxypropy!l group2 Z=IHE &g
= QUCH. il stet= 280 =Xot= H-7', H-8'0l double bond protonsdt & 3.8
3H, s)0l U= methoxyl groupOl &2 300IM= EHOHKI LUCH. 8§ 5.01 (1H, d
= 8.0 Hz, H-1"")0lA glucosy!l anomeric protonOl LIEISGHD), SHEFE 28UIA QL 22
b2 A2 So ZEICH. “C-WR datalilAl= 250 carbon signal Ol LIEFLE
D, & 62.3 (C-9'), 35.8 (C-8"), 32.9 (C-7")0IIAl hydroxypropy! carbonO| 2t& &
Ct. HMBC 2 H-'H COSYOIM =& B-D-glucosel H-1'' (&H 5.01) 2 C-2' (
142.6)0F AZ &, H-7 (8H 5.52) 1t C-2/C-6/C-8/C-9/C-4'/C-5'It A&, H-7" (
2.62) 2 C-8'/C-9'/C-3'/C-6'JF HZLULCH. (Fig. 8) SIEZ2 302 H-7, H8 B2U7=x
NOE @t CD 2242 Sot0 =QIgMCt. NOEWA H-7 (8H 5.52) 1t H-8/H-9/H-2/H
H-8 (8H 3.52) 1t H-7/H-9/H-2/H-6AI0|S] AZA IHNIAZEH 0|2 22 =&
& 2 QUCH (Fig. 9) L8t COOIA 246 nm (=), 291 nm (=)0l Cotton effec

, @EXI2 HlwoHA 7S,85configurations € 28 Lt 0l &2 £
Z 8l Al 238 |75 ot HI 2 5+0d stete 302
(78,88)-7,8-dihydro-8-hydroxymethy | =7-(4-hydroxy-3-methoxypheny | )=1'-benzofuranp

ropanol 2'-0- B D-glucopyranosideZ SAGIH D akequintoside AZ HHSHC}.

N

k’_\

rr

wo He
|
o

C
I
<
C
m

31. Compound 312 X

Compound 312 Hl ZH 2% 3&22A HNMR, “C-NMR dataS =9
ot i =AGHO 29 2 22 (6'-0-caffeoyl)-glucopyranoside 2 =ME
AACH. H-NMR dataZS 22 § 6.67 (1H, d, /= 2.0 Hz, H-2), 6.63 (1H, d, J
8.0 Hz, H-5), 6.53 (1H, dd, J= 2.0, 8.0 Hz, H-6)0lA ABX aromatic protons O 2
AN, & 3.96 (1H, m, H-8a), 3.70 (1H, m, H-8b), 2.78 (2H, dt, J=12.0, 7.5
Hz, H-7)0lAl oxyethyl protons o ZME BHESIACH. “C-NWR dataOilAlE 2304
carbon signalOl LtEfLIDD, & 146.3 (C-3), 144.8 (C-4)UIM 3,4-dihydroxypheny]
groupll EME THHSIALCH. Ol&lel Zt= EI-MS data2 & =01E &= UULCH. MetA

JI= 2nE 28 X" 9 HlW5t0 calceolarioside B2 SXGHRCEH

ol
°
o
N
©

1
ol
1
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Fig. 4. Structures of compounds 17-26 isolated from

Akebiae Caulis
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Fig. 5. Structures of compounds 27-31 isolated from

Akebiae Caulis
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Fig. 6. Selected H-'H COSY(mm) and 'H-"*C(—) long-range correlations
in HMBC spectrum of compounds 27, 29

- /[ HO OH
N/ or
OH O
© OH
27
o)
\ o

OH

HO HO Q ™~

o HO o
OH
\/ OH
OH
29 OCH,

Fig. 7. Selected key NOE correlations in NOE spectrum of compounds 27, 29
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OH
30

Fig. 8. Selected H-'H COSY(mm) and 'H-"*C(—) long-range correlations
in HMBC spectrum of compounds 28, 30

30 OH

Fig. 9. Selected key NOE correlations in NOE spectrum of compounds 28, 30
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e HIWE EUZ ot 1 SstrXE =01, SH3E = UL 402 M=22 e
£ = 3= MZ2 lignan glycosides, akequintoside A (30), akequintoside B
(28), akequintoside C (29)0112 CI2 odllbs= MZ2 megastigmane glycoside,

akequintoside D (27)2 &0l SHoGI¥CH. 12l U XI= vanilloloside (17),

1y

3,4-dihydroxyphenylethy| alcohol 8-0-B-D-glucopyranoside (18), cuneataside D
(19), salidroside (20), 3,4,5-trimethoxypheny!|-B-D-glucopyranoside (21),
3,4-dimethoxypheny|-6-0-( o -L-rhamnopyranosy!)- B -D-glucopyranoside(22),
3-0-caffeoylquinic acid (23), E-syringin (24), (6S,9R)-3-oxo-a-ionol-9-0-B

-D-glucopyranoside (25), methyl-3-0-caffeoylquinate (26), calceolarioside B (31)
2 22 &0l SHGIQULCH. =2 AFHUHAMN 22E SIEEe 25 2E0M "He =2elE
stet=2=0ICt.
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