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ABSTRACT

Phytochemical studies on the chemical constituents of
Abutilon theophrasti Medicus and Aster yomena Makino

Jin Qinglong

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

Graduate School of Chosun University

Abutilon theophrasti Medicus (Mal/vaceae) is an annual plant, native to
southern Asia, and is distributed throughout the world. It is commonly used
to treat dysentery middle—ear infection, dull pain of joint, etc. In a
continuation of phytochemical study on Abutilon theophrasti, eleven
compounds:  lupenone(1),  lupeol(2), stigmasterol(3), B-sitosterol(4),
24-methylene-3, 4-seco-cycloart-4(28)-en-3-oic acid(5), 24-methylene-3, 4~
seco-cycloart-4(28)-en-3-methy|  ester(6),  (+)-(1S,4R)-7-Hydroxycalamenene
(7), Hibicuslide C(8) were isolated from the methylene chloride soluble
fraction and isopropyl|-B-glucopyranoside(9), Syringaresinol-4'-0-B-D-
monoglucoside(10), rutin(11) were isolated from n-butanol soluble fraction by
the repeated silica gel, RP-18 and MCI gel column chromatography. The
chemical structures of compoundsi-6 were determined on the basis of
physicochemical properties and spectroscopic methods such as 10 and 20 NMR.
It is first time that these compounds were isolated from this plant and
compound 6 and 9 were obtained as natural products not as synthetics

Aster yomena Makino (Asteraceae) is a perennial herb that is distributed
throughout Korea and Japan. The whole plant is used in Korean traditional
medicine for the treatment of bronchial asthma, inflammation, and cold. So
far, none of phytochemical studies on this plant have been done vyet.

Therefore, the aerial parts of A.yomena were studied in our on @going

- viii -



investigation on biologically active compounds from natural products and
subsequently a new megastigmane palmitate, 5(13)-megastigmen-9-one-3 5~
palmitate(12), and a new oleanane-type triterpenoid, 3 3,23,28-trihydroxy-12-
oleanene-11-one(13), together with eleven known compounds, B-amyrin(14),
erythrodiol (15), 33,23,28-triololean-12-ene(16), Spinasterone(17), simiaren-
ol (18), a-amyrin(19), Lupeol(2), 23-hydroxybetulin(20), phytol(21), 1B ,4B-
dihydroxyeudesman-11-ene(22), Apigenin(23), 3,7-dihydroxyhumula-4,8(15),10
(E)-triene(24), and 2,6-dihydroxyhumula-3(12),7(13),9(E)-triene(25), were
isolated from the methylene chloride soluble fraction and 4-0-B-0-
glucopyranoside-3-hydroxy methyl benzoate(26), Caffeic acid(27), Esculetin
(28). isoquercitrin(29), Isorhamnetin-3-0-glucoside(30) were isolated from
n—butanol soluble fraction by column chromatography. These compounds, 2,

14-30 were isolated from this plant for the first time.

Keywords: Abutilon theophrasti Medicus; Malvaceae;, Aster yomena Makino;

Asteraceae; Chemical constituents.
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ol EXote ASestd 422 M6 R0t 2 Ags Mg enH Al
M CHCl, 2 nBuOH ZECZRH 1132 SIS  lupenone(1), lupeol(2),
stigmasterol(3), B-sitosterol(4),  24-methylene- 3,  4-seco-cycloart
-4(28)-en-3-oic acid(b), 24-methylene-3, 4-seco-cycloart- 4(28)-en-3-methy|
ester(6), (+)-(1S,4R)-7-Hydroxycalamenene (7), Hibicuslide C(8) isopropyl-8
-glucopyranoside(9), Syringaresinol-4'-0-B-D-monoglucoside (10), rutin(11)

S22 22, SHOIUL. 2E JE=22 2F HMANAN HS 22l se=s01
SIE2 6 It 9= B HCeZ 22 A2 UKL MAHSUAM 2elE 22 H30It

£ 2 MO0l (Aster yomena Makino)= =3t (Asteraceae) Ol =ot= CHEMEE20I0
HEE, S2Y, S2X2 AOFA 242 SI| Js R0l XM SHCE

=0/= 30~100cm 0111 2Z0l 2= 2 X2tH MSOl 20l U2 e s2¢
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S0l HAS=E 2E0I0{ ZAGHD 1222 HIEED. S&sle HWE20 24
Ol Z2&2 %0l ot 39 IJHlle o248 L= IEE0IH Sile =24 #
Zoln 2#2= 1222 HE S &2 Z0I0IHL THE 2012 T UCH

0 Al=22 HEYS AEGHH 22tiM 85 29, o=, Ol=l S0l 422
MDD BAER Asn©

KNZNA S2H0I0 st 82H 720 H OIRUHXA H2 A2 ZAMEN %
SHOI0 EMote MSSN J22 Mo /6t 2 A8s Mo H 1
Z0M CHLl, 2 EtoAc 22 CZR2H 2182 Sgsg =2, sTOUL. Z22E
SiEtEe 22N 2AYY ) e J(J|24 2] 2o s EUE of
O O SstRXE &ol, S JURULH. 212 M=2 23 ot M=2=2
megastigmane palmitate, 5(13)-megastigmen-9-one-2 f-palmitate(12)0lL] CtE &t

Lt= MZ=2 oleanane- type triterpenoid, 3 3,23,28-trihydroxy-12-oleanene-11-
one(13), el B-amyrin(14), erythrodiol(15), 33,23,28-triololean-12-ene
(16), Spinasterone  (17), simiarenol(18),  a-amyrin(19), Lupeol(2),
23-hydroxybetul in(20),  phytol(21), 18,4 B -dihydroxyeudesman—11-ene(22),
Apigenin(23), 3,7-dihydroxyhumula-4,8(15),10(E)-triene(24), and 2,6~
dihydroxyhumula-3(12),7(13),9(E)-triene(25),

hydroxy methyl benzoate (26), Caffeic acid(27), Esculetin(28). isoquercitrin
(29), Isorhamnetin-3-0-glucoside(30) & 22 &0l SHSIULH. LE =SS

25 £R2H0I0A HS =2cle st&=S=0IC0.

4-0- B -D—glucopyranoside—3-
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0g!

2= XA (Abutilon theophrasti Medicus) 2 ZE2Z0|(Aster

2-1. A<
® =0
£ 2 2EE AMA2 18 AMAS AIZoIJA2MH, TLC2H chromatography& Al
A2 12 L= S2 AMLYS AMEoHULTH

(@ Packing materials
Column chromatographyll packing material2& Kieselgel 60(63 7200 um,
Art. 7734, Merck)2t Kieselgel 60(40-63 um, Art. 9385, Merck), Lipophlic
Sephadex LH-20(25-100 um, Lot 81K1092, Sigma), LiChroprep RP-18(40-63 um,
L610400 138, Merck), MCI gel CHP20P(75-150 um, Mitsubishi Chemical
Corporation) S ALEGRULS.

® TLC
Thin layer chromatography® plate= precoated silica gel 60 Fass
plate(layer thickness 0.25 mm, 20x20 cm. Art. 5715, Merck)2t precoated RP-18
Fosus plate(layer thickness 0.25 mm, 20x20 cm, Art. 5423, Merck)E Aot
Ct. prepartive thin layer chromatography (PTLC)&& plate= precoated silica
gel 60 Fuxss plate(layer thickness 0.5 mm, 20x20 cm, Art. 5744, Merck)%t
precoated RP-18 Fasss plate(layer thickness 1 mm, 20x20 cm. Art. 5434, Merck)

£ AEotRUL.



2-2. I\l

A0 AFES J1Jl= 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 Mi

"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

_10_



UM A (Abutilon theophrasti Medicus) 1.6kgS 80% MeOH 9 ¢ 2 80C OIA 3Al
2HA = o, 2 =0l 43.467g2 MeOH
extract £ ULt 0Ol =/4=2 dHEo6l]  methylene chloride,

ethylacetate(EtOAc), n-butanol (BuOH) =Al2l HEH 2oz 2oL

(scheme 1).

i B MZ (150, 15mg)

(4346?9) cave M= clamg
suspend with Ha0
Fractionation with CH:Cls

CHsC1» frac.
HAO layer
(7.439) Flay

Fractionation with EtOAc

(1.51g)

Fractionation with n-BuCH

n—BulH frac. HO frac.
(5.67g) (17.82g)

Scheme | . Extraction and fractionation of the MeOH extract from

Abutilon theophrasti Medicus.
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3-1-2. CH.Cl.2t nmBuOH & 222 H compound? =c2l

1

CHClo fr. 6g= silica gel 60= 0Ol&3dtH column chromatography
XS ArEst dIHE0= Hexane: Acetone=100:1~1:1 MeOH =22 =242 =0 F=H
A A0 222 2E =2 TLC patterntl el |AIS HSS X 15009

sub—fr.S L UCt. (scheme 1)

i
=
_O'j
58
0

ﬂJI

n-BuOH fr. 5.592 HP-202 0|&3t column chromatographyE & AIGHICH. &
Z0= 100% Water, 20% MeOH, 40% MeOH, 60% MeOH, 80% MeOH, 100% MeOH =2 =
ZEAMHBGIH sub—fr.S L AL, (scheme 1II)

CHoClo ext. of Abution theophrasti(6g)

Silicagel C.C.
Hexane : Acelone=20: 1-51:1
e OH Washing
D-1 D-2 D-3 D4 D-5 D-6 D-15
‘ Siiica gel Slicagsl
BIE (7005~ HIE (10007~ s =
4 i a0k washing J AP-TEC.C.
MOCH weatg 2O wasHn BO% MeOH SR Sliica gel C.C.
2)SMcagel C.C. [0 o E_“ﬂ pp— Haxana @ Eiyl ACeEe
(LT T = % 521
ACatEs &
511
D-11 D12 -~ D-23 D-24 D-35
T3 e MCigel C.Co
Slica pound JAP-TEC.C. ;
TYRP-TE gelC.C. Cuzm ) 3 B0% LaOk ot
_ MaOk B0% F axene 4.4mg 2} KCI gal C.C.
2} Siica gal C.C. : Ethyl B0%LEOH
I—ek_a_'le S ERyl ACETES | 4 ey
S B0 1 Silica gal C.C. P =
EF—:E Faxana - Eiyl ACetEte Compound 5 ompound
We OH (80%) BO1 Compound & (14 5mg) (3.9mg)
Compound 6 Compound 1 (27mg)
{2.1mg) {2.18mg)
Compound 2
{7.9mg)
Compound 7
{1mg)

Scheme Il. Isolation of compounds 1-8 from CH:.Cl» extract of

Abutilon theophrasti Medicus.
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n—Butanol ext. of Abutilon theophrasti (5.5g)

HP-20
1005 water—1005
MeOH

B-1 B-2 B-3 B-4 B-5 B—J
1) Silicagel C.C, Silicagel C.C,
Chioroform : MeOH=10: 1 Chloroform : MeOH=10: 1
2YRP-18
MeOH: Acebonilile: walker= 1:1:3 RP-18
RP-18 MeOH : water=1:1
MeOH : Water=23
Compound 9
{16mg)
e S Bkt
Scheme Ill. Isolation of compounds 9-11 from 7BuOH extract of

Abutilon theophrasti Medicus.

3-1-2-1. Compound 12| 22|
Subfraction D-1(226mg)S Hexane : Ethyl acetate (100 : 1 — 1 : 1) 204

b

2122 Silica gel 60 (40-63 mesh)2 0I&36t0 open column chromatography&
AGHH 22t9| silica gel 60 Fosa, RP-18 Fzss TLC pattern@Z =QIGHH D11~D-
A1e] ZE S LAUCH. HIIM D-128 Hexane : Ethyl acetate (20 : 1) SOHZA
|12 0l8ot0d EHMStH compoundi(2mg)E L RUCH. Compound 1= UVH

p=)
—
WA 42Ol BE4E BUCH 10% BASAOR LM FIUES HL

Q10 EZ

0
LU

Compound 1

Colorless needles
Molecular formula: CsoHag0
EI-MS: 424 [M]*

MP: 169~170 C

H-NMR (500 MHz, CDCl3)§:
4.69(IH, d, J = 1.8 Hz, H-29), 4.57 (HH, d, J = 1.2 Hz, H-29), 1.69

_13_



(3H, s, CHs), 1.07 (6H, s, 2xCHs), 1.03 (3H, s, CHs), 0.96 (3H, s, CHs),
0.93 (3H, s, CHs), 0.80 (3H, s, CHs):

C-NMR( 125 MHz, CDCl3)6:
218.23 (s, C-3), 150.88 (s, C-20), 109.37 (t, C-29), 54.92 (d, C-5),

49.79 (d, C-9), 48.24 (d, C-18), 47.95 (d, C-19), 47.33 (s, C-4),
42.99 (s, C-17), 42.89 (s, C-14), 40.77 (s, C-8), 39.97 (t, C-22),
39.61 (t, C-1), 38.17 (d, C-13), 36.88 (s, C-10), 35.51 (t, C-16),
34.15 (t, C-7), 33.56 (t, C-2), 29.82 (t, C-21), 27.42 (t, C-15),
26.64 (g, C-23), 25.15 (t, C-12), 21.46 (t, C-11), 21.03 (g, C-24),
19.67 (t, C-6), 19.30 (g, C-30), 18.00 (a, C-28), 15.96 (a, C-25),
15.78 (q, C-26), 14.47 (g, C-27)

3-1-2-2. Compound 22| &2l
Subfraction D-2(161mg)2t D-3(156mg)= Hexane : Ethyl acetate (100 : 1 —
1 1 1) SBWMEH2Z Silica gel 60 (40-63 mesh)E O0IE3t0! open column
chromatographyE & AIStd 2t2t2| silica gel 60 Fgss, RP-18 Fzss TLC pattern2 &
2015t 2| 021~0-27 7JH2l 2= 0t D-31~D-3-13 130 Z2&= LULt.

HT

23S = D-24(73mg) 1t D-35(4.4)Z Hexane : Ethyl acetate (20 : 1) =X
HOZ silica gel2 0l2dt0d HAMSHH compound 2(7.9mg)S L RUCH. 0 &=
UWEHIHE (245 )OIl A Q420 S42 2UCH 10% HBASHOZ Lal A ZHMO
2 LIEFLHCE.
Compound 2

Colorless needles
Molecular formula: CgoHseO
EI-MS: 426 [M]'

MP: 213.5-216.5 C

_14_



'H-NMR (500 MHz, CDCl3)6:
4.69 (H, brd, J = 2.4 Hz, H-29b), 4.57 (1H, dd, J = 1.2, 2.4 Hz,
H-29a), 3.19 (1H, dd, J=5.1, 10.6 Hz, H-3), 2.38 (1H, m, H-19), 1.68
(34, brs, CHs=30), 1.03(3H, s, CHs26), 0.97 (3H, s, CHs-27), 0.94 (3H,
s, CHs24), 0.83 (3H, s, CHs25), 0.79 (3H, s, CHs23), 0.76 (3H, s,
CHs—28) ;

®C-NMR (125 MHz, CDCl3)é6:

150.9 (s, C-20), 109.3 (t, C-29), 79.0 (d, C-3), 55.3 (d, C-5), 50.4
(d, C-9), 48.3 (d, C-19), 48.0(d, C-18), 43.0 (s, C-17), 42.8 (s,
C-14), 40.8 (s, C-8), 40.0 (t, C-22),38.8 (s, C-4), 38.7 (t, C-1),
38.0 (d, C-13), 37.1 (s, C-10), 35.6 (t, C-16), 34.2 (t, C-7), 29.8
(t, C-21), 28.0 (g, C-23), 27.4 (t, C-2), 27.3(q, C-15), 25.1 (t,
C-12), 20.9 (t, C-11), 19.3 (q, C-30), 18.3 (d, C-6),18.0 (q, C-28),
16.1 (g, C-25), 15.9 (a, C-26), 15.4 (g, C-24), 14.5(q, C-27)

3-1-2-3 Compound 32| Zcl

Subfraction D-4(180mg)E Hexane : Ethyl acetate (20 : 1 — 1:1) 0K
©Z Silica gel 60 (40-63 mesh)2 OIZ3dt0 open column chromatographyE &
FRCH. 2r2+2l silica gel 60 Fusq, RP-18 Fass TLC pattern@ & E0ISIHH Zcl&
Tl et 58 2Ele2 LRUCH. 1 =043 2= 90% MeOHE S0HEA
ot RP-18 = 0I&8t Column chromatographyE & AIGtL) Hexane : Ethyl acetate
(5 : 1) BMHEH2Z silica gel2 0185t0d M3t compound 3 (4mg)E LU
Ct. Ol atetE UVEFIFE (245 nm) Dt ZIME(365mM)HM 2F E+5 201X Z=L.

10% 2aESHoz &M Al GH2Z LIEHHC.

ol
U

FU
|0
HU

Compound 3

Color less amorphous powder

Molecular formula: CagHag0
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EI-MS: 412 [M]*
MP: 170 C

"H-NMR (500 MHz, CDCl3)§:

5.15 (1H, dd, J = 15.0, 9.0 Hz, H-22),

H-23), 3.53(1H, d, J = 5.5 Hz,
H-19), 0.67 (3H, s, H-18).
BC-NMR(125 MHz, CDCl3)6:

H-6),

5.02 (1H, dd, J

3.53(IH,

m, H-3),

=15.0, 9.0 Hz,
1.01 (3H, s,

141.2 (s, C-5),

138.7 (d, C-22),

129.7 (d, C-23),

122.1 (d, C-6), 72.2

(d, C-3),

56.6 (d, C-14),56.4 (d, C-17),

51.6 (d, C-24),

50.5 (d,

C-9),

2.7 (t,

C-4), 42.6 (s,

C-13),

40.9(d, C-20),

40.2 (t, C-12),

37.7 (t, C-1), 36.9 (s, C-10),
c-2), 28.7 (t, C-16), 25.8 (t
19.8(t, C-11, a, C-27), 19.4 (a,
C-29), 12.3(a, C-18).

, C-28),

3-1-2-4 Compound 4, 52| 22l
Subfraction D-6(260mg)S Hexane :

32.3 (t, C-7, d, C-8, d, C-25),

c-19),

Ethyl| acetate (5 :
O©2Z Silica gel 60 (40-63 mesh)= 0I=23dt0M open column chromatographyS &
RP-18 Foss TLC pattern@ 2 &QI5IH =2

32.0(t,
21.5 (a, C-21),
Cc-26), 12.4 (a,

24.7 (t, C-15),

19.3 (a,

1) 8

I:l
pm g

[

1T =1 B
A

=

OtACH. 22| silica gel 60 Foss, | =
AT et 8 =22z UHSRULH. 1O = D65 === 90% MeOHES =0 AHS
2 ot MCI gel= OI=8+ Column chromatographyS & AlGH compound 4(3.9mg) S

SACH. deld

4 22 90% MeOH=2
chromatography2 to

MCI gel2
& (245 nm) b &

Al

_16_
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ol2std EHMBHH compound 5(14.5mg) S
IHEH(365nm ) Off A

ol RP-18= 0|28t Column

+=E 20IXA &
t(245 nm) 2t

INEPAES

ot
=

=
=

A
c

VEHTHE

A
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Compound 4

Colorless needles
Molecular formula: CagHso0
EI-MS: 414 [M]*

MP: 140 T

'H-NMR (500 MHz, CDCl3)é&:
0.68(3H, s, CHs-18), 0.81, 0.83 (3H each, d, J = 6.6 Hz, CH&-26, 27),
0.86 (3H, t, J = 7.2 Hz, CH=29), 0.92 (3H, d, J = 6.6 Hz, CHs-21),
1.01 (34, s, CH-19), 3.52 (1H, m, H-3), 5.35 (1H, brd, J = 5.1 Hz,
H-6) .

"C-NMR( 125 MHz, CDCl3)6:
140.7(s, C€-5), 121.7(d, C-6), 71.8(d, C-3), 56.7(d, C-14), 56.0(d,
C-17), 50.1(d, C-9), 45.8(d, C-24), 39.7(t, C-12), 42.3(t, C-4, d,

-13), 37.2(t, C-1), 36.5(t, C-10), 36.1(d, C-20), 33.9(t, C-22),
9(t, C-7, d, C-8), 31.6(t, C-2), 29.1(d, C-25), 28.2(t, C-16),
.0(t, C-23), 24.3(d, C-15), 23.0(t, C-28), 21,0(t, 1), 19.8(aq,
-27), 19.4(q, C-19), 19.0(q, C-26), 18.8(q, C-21), 12.0(t, C-29),
1.8(a, C-18).
Compound 5
Colorless oil

Molecular formula: CziHse0O2
EI-MS: 454 [M]*
MP: 31~32 C

'H-NMR (500 MHz, CDCl3)6:
4.82 (1H, brs, H-28), 4.74 (1H, brs, H-28), 4.72 (1H, brs, H-31), 4.67
(1H, brs, H-31), 2.54(1H, m, H-2), 2.30 (1H, m, H-2), 2.24 (1 H,
Septet, J = 6.8 Hz, H-25), 2.06 (1H, m, H-1), 1.38 (1H, m, H-1),

_17_



1.68(3H, s, H-29), 1.03 (3H, d, J = 6.8 Hz, H-26), 1.03 (3H, d, J =
6.8 Hz, H-27), 0.96 (3H, s, H-18), 0.94 (3H, s, H-30), 0.90 (3H, d, J
= 6.5 Hz, H-21), 0.74 (HH, d, J =4.0 Hz, H-19), 0.41 (1H, d, J =4.0
Hz, H-19).

BC-NMR (125 MHz, CDCl3)6:
28.8 (t, C-1), 31.3 (t, C-2),180.2 (C-3), 149.4 (s, C-4), 45.8 (d,

C-5), 27.7 (t, C-6), 25.0 (t, C-7), 47.7 (d, C-8), 21.3 (s, C-9), 26.9
(s, C-10), 27.0 (t, C-11), 33.0 (t, C-12), 45.1 (s, C-13), 48.9 (s,
C-14), 35.6 (t, C-15), 28.1 (t, C-16), 52.2 (s, C-17), 18.0 (a, C-18),
30.0 (t, C-19), 36.1 (d, C-20), 18.3 (g, C-21), 34.9 (t, C-22), 31.3
(t, C-23), 156.9 (s, C-24), 33.8 (t, C-25), 22.0 (g, C-26), 21.9 (a,
c-27), 111.5 (t, C-28), 19.7 (a, C-29), 19.3 (a, C-30), 105.9 (t,
C-31).

3-1-2-5 Compound 62| £¢cl

Subfraction D-1(226mg)S Hexane : Ethyl acetate (100 : 1 — 1 :

2122 Silica gel 60 (40-63 mesh)2 0I&36t0 open column chromatography

AGHH 22tQ| silica gel 60 Foss, RP-18 Fass TLC pattern@Z =QIGHH D11

442l 2&lE /UL, HIIM D112 90% MeOHS SMHEAHLZ Gt R
(40

St Column chromatographyES & AlStLD Hexane : Ethyl acetate

00

ﬂJlO
o o ﬂJ|ﬂJ
i o B B A

—_
~

otoaoto
> 2
o e
(e
<<

OZ silica gelS 0l2ct0d MBS compound 6(2mg)S L ALCH. Compoun
CHIOFE (245 nm) DF ZHOFEH(365M) UM 2F E4E 20|X 2=CH 10% &t
BHAH Al F=EMOZ LIEILHCE.

_JO
|0
HU

Compound 6

Colorless oil

Molecular formula: CaaHsp02
EI-MS: 468 [M]'
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'H-NMR (600 MHz, CDCl3) & :
4.81 (1 H, brs, H28), 4.73 (1 H, brs, H-28), 4.72 (1H, brs, H-31),
4.67 (1H, brs, H-31), 3.67, (3H, s, -0CHz) 2.54 (1H, m, H-2), 2.30(1H,
m, H-2), 2.24 (1H, Septet, J = 6.8 Hz, H-25), 2.06 (1H, m, H-1
(1H, m, H-1), 1.68 (3H, s, H-29), 1.03 (3H, d, J = 6.8 Hz, H-26
(3H, d, J = 6.8Hz, H-27), 0.96 (3H, s, H-18), 0.94 (3H, s, H-30
(34, d, J=6.5Hz, H-21), 0.74 (1H, d, J = 4.0 Hz, H-19), O
J =4.0 Hz, H-19).

1),
),
), 0.90
1 (1H

"®C-NMR (150 MHz, CDCl3) &

174.4 (C-3), 156.9 (s, C-24), 149.5 (s, C-4), 111.5 (t, C-28), 105.9
(t, C31), 52.2 (s, C-17), 51.5 (g, -0CHs), 48.9 (s, C-14), 47.7 (d,
C-8), 45.8 (d, C-5), 45.1 (s, C-13), 36.1 (d, C-20), 35.6 (t, C-15),
34.9 (t, C-22), 33.8 (t, C-25), 33.0 (t, C-12), 31.4 (t, C-2), 31.3
(t, ¢-23), 30.0 (t, C-19), 29.0 (t, C-1), 28.1 (t, C-16), 27.7 (t,
C-6), 27.0 (t, C-11), 26.9 (s, C-10), 25.0 (t, C-7), 22.0 (q. C-26),
21.9 (q, C-27), 21.3 (s, C9), 19.7 (a, C-29), 19.3 (g, C-30), 18.3
(g, C-21), 18.0 (q, C-18).

3-1-2-6 Compound 72| £¢2l

Subfraction D-2(161mg)E Hexane : Ethyl acetate (100 : 1 — 1 : 1) =0H
2422 Silica gel 60 (40-63 mesh)2 O0l&3at0d open column chromatographyE
2AGHH 22t9| silica gel 60 Fpss, RP-18 Fpss TLC pattern22 =QIGHH 2iD|

>

7
23 = D-23(16mg)S 90% MeOHS 2O XHSZ 60 RP-18= Ol=2otd E A
ot compound 7 (Img)E AL 0O &= UESHIFE (245 nm, 365nm)0IA &
BN o =

SO = LIEHLICY.

i

Compound 7
Colorless oil
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Molecular formula: CisH0
EI-MS: 218 [M]*

H-NMR (600 MHz, CDCl3) & :

6.94 (1H, s, H-5), 6.57 (1H, s, H-8), 4.50 (1H, brs, OH-7), 2.80 (1H,
m, H-1), 2.53 (1H, m, H-4), 2.20 (3H, s, H-15), 2.18 (1H, m, H-11),
1.80 (1H, m, H-2b), 1.31(1H, m, H-2a), 1.78 (1H, m, H-3a), 1.57 (1H,
m, H3b), 1.23 (3H, d, J = 7.2 Hz, H-14), 1.01 (3H, d, J = 7.2 Hz,
H-13), 0.76 (3H, d, J=7.2 Hz, H-12).
C-NMR (150 MHz, CDCl3) & :
151.4 (s, C-7), 142.1 (s, C-9), 132.0 (s, C-10), 130.6 (d, C-5), 120.7
(s, C-6), 113.6 (d, C-8), 42.9 (d, C4), 32.6 (d, C-1), 31.1 (t, C-2),
31.1 (d, C-11), 23.2 (g, C-14), 21.4 (t, C-3), 21.4 (g, C-13), 17.5
(a, C-12), 15.6 (g, C-15).
3-1-2-7 Compound 82| &2l
Subfraction D-5(37mg)S Hexane : Ethyl acetate (20 : 1-1 : 1)E & S0H
Z Silica gel 60 (40-63 mesh)ES 0I&56t0 HXMISHO compound 8(27mg)S & AL
0l St&2 UWEIA (245 nm) Db HIFE(365mM) M 2F S5 202ICH 10% &A=
WO YA Al LAHMOI LIEFHCY.

Compound 8

Yellow needles

Molecular formula: CiaHi204
El-MS: 232 [M]*

H-NMR (600 MHz, CDCl3) & :

13.85 (1H, s, OH-2),

11.08 (1H, s, CHO-1),

7.80 (MHH, d, J = 9.0 Hz,

H-4),
OH-8),

7.36 (1H, s, H-5),
3.78 (3H, s, OCHs-7),

6.94 (1H, d, J = 9.0 Hz, H-3), 6.31 (1H, s,

2.40 (3H, s, CHs6).
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BC-NMR (150 MHz, CDCl3) & :

197.7 (d, CHO-1),
139.2 (d, C-4), 127.4 (d, C-5), 124.3 (s, C-10),
116.8 (d, C-3),

(s, C-9),
CHs—6) .

C-8), 140.0 (s, C-7),
124.2 (s, C-6), 123.5
59.6 (a, 0CHs-7), 15.8 (a,

166.1 (s, C-2), 149.3 (s,

111.4 (s, C-1),

3-1-2-8 Compound 92| &¢2l

Subfraction B-2(598mg)S Chloroform :

silica gel2

(]

water 1 : 1 : 33

Compound 9
Colorless crystals

0l&Zst Column chromatographyS

MeOH (10 @ 1) SMHXEA2=2 GO

A AISED MeOH Acetonitrile:

ZMWEHSZ RP-182 0I5t A XISt compound 9 (16mg)S

UVEFTIHE (245 nm) Db ZTHE(3650m) Of A

SARUOR YA A

o sAZ2 4Jd

H

o

HMOZ LIEHLCE.

Molecular formula: CgHig0g

EI-MS: 222 [M]*

H-NMR (300 MHz, CDs0D) & :
4.33 (1H, d, J=7.6 Hz, H-1), 4.03 (1H, sept, J = 6.2 Hz, H2'), 3.85

(HH, dd, J

1.0, 2.9Hz, H-4), 3.65 (1H, d, J = 6.6 Hz, 11.4 Hz,

H-6a), 3.31 (1H, m, H-6b), 3.31 (1H, m, H-2), 3.30 (1H, m, H-3), 3.13
(HH, m, H-5), 1.22 (3H, d, J=6.2 Hz, H-1"),1.18 (3H, d, J = 6.2 Hz,

H-3")

C-NMR (75 MHz, CDs0D) & :

102.7 (d, C-1),

78.2 (d, C-5), 78.0 (d, C-3), 75.2 (d, C-2), 72.7 (d,

c-2'), 71.8 (d, C-4), 62.9 (t, C-6), 24.0 (g, C-1'), 22.2 (a, C3').
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3-1-2-9 Compound 10, 112 =22l
Subfraction B-4(1.17 g)2 Chloroform : MeOH (10 : 1)8 S0HZ2H2=2 &t
silica gel2 O0l&8&" Column chromatographyE & Alot] 21212 silica gel 60
Foss, RP—18 Fosq TLC pattern@2 =QIGHN 2D| D41~D-46 612 === L UL,
dS0M sub fr. B-425 MeOH : water 2 @ 38 &
O MGt compound 10 (2.4mg)S LRUCH. Ol &=
(365Mm) A 2F S5 Z2OCICH 10% HABHOZ UM Al AHMOZ LIEHLCY.
dS0M sub fr. B-455 MeOH : water 1 @ 1= S0
O MG compound 11 (16mg)S L AL O &&= UVEHIHE (245 nm) ot HIOHE

(1
(365MM)0IA 25 S5 ZQICH 10% BASHOZ LM Al LMo LIEFHCE.

Compound 10

Colorless crystals
Molecular formula: CogHas013
EI-MS: 580 [M]*

'H-NMR (500 MHz, CDs;0D) & :
6.72 (2H, s, H-2', 6'), 6.65 (2H, s, H2", 6"), 4.85 (H, d, J=7.5
Hz, Glc H-1), 4.77 (HH, d, J = 4.0 Hz, H-2), 4.72 (1H, J = 4.0 Hz,
H-6), 4.28 (2H, m, H-4a, 8a), 3.91 (2H, m, H-4b, 8b), 3.86, 3.84 (12H,
each s, H-3', 5', 3", 5"), 3.20~3.76 (6H, m, Glc H-2~6), 3.14 (2H, m,
H-1,5).

C-NMR (125 MHz, CDs0D) & :
154.7 (s, C-3', 5'), 149.49 (s, C-3", C-5"), 139.7 (s, C-4'), 136.3
(s, C-4"), 135.7 (s, C-1'), 133.2 (s, C-1"), 105.0 (d, C2', 6'),
104.6 (d, Cc2", 6"), 87.7 (d, C-2), 87.33 (d, C-6), 73.1 (t, C-4),
73.0 (t, C-8), 57.21 (g, 2x0CHs3', 5'),56.9 (q, 2x0CHs3", 5"),
55.8 (d, C-1, 5), 105.5, 75.8, 78.0, 71.5, 78.5, 62.8 (Glc C-1~6).
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Compound 11

Yellow powder

Molecular formula: CorHao016
EI-MS: 610 [M]*

"H-NMR (500 MHz, CDs0D) & :
7.67 (H, d, J=2.0Hz, H2'), 7.63 (1H, dd, J = 8.4, 2.0 Hz, H-6"),
6.87 (1H, d, J = 8.4 Hz, H-5'), 6.39 (MH, d, J=2.2 Hz, H8), 6.20
(H, J=2.2 Hz, H6), 5.10 (1H, d, J=7.6 Hz, H-1"), 4.52 (1H, d, J =
1.2 Hz, H-1""), 3.25~3.81 (9H, m, H-2"~6", 2"'~5""), 1.12 (3H, d, J =
6.0 Hz, H6"").

"C-NMR (125 MHz, CD40D) & :

179.5 (s, C-4), 166.2 (s, C-7), 163.1 (s, C-5), 159.5 (s, C-9), 158.6
(s, C-2), 149.9 (s, C-4'), 135.8 (s, C-3), 123.7 (s, C-1'), 123.2 (d,
c-6'), 117.8 (d, C-5'), 116.2 (d, C-2'), 105.7 (s, C-10), 104.9 (d,
C-1"), 102.5 (d, C-1""), 100.1 (d, C-6), 95.0(d, C-8), 78.4(d, C-3"),
77.3 (d, C-5"), 75.9 (d, C-2"), 74.1 (d, C-4"), 72.4 (d, C-3"'), 72.2
(d, ¢c-2""), 71.5 (d, C-4"'), 69.8 (d, C-5"'), 68.7 (t, C-6"), 17.9
(g, C-6"").
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ot0d 12002 MeOH extract £ & ULH.
S ESl]) methylene chloride, ethylacetate(EtOAc), n-butanol

. (scheme 1).

MeOH ext .
(120g)

suspend with H0
Fractionation with CH.Cls

CH LI, frac.
(23.64q) HAO layer

Fractionation with EtDAc

EtOAc frac.

HLO layer
(15.26g)

Fractionation with n—BuOH

n—BuOH frac. HLO frac.
(48 .869) (48.25g)

SchemelV. Extraction and fractionation of the MeOH extract from

Aster yomena Makino.
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3-2-2. CH.Cl.1} EtOAc =& S 25 E compound =¢l

CH.Clo fr. 15g=2 silica gel 602 0IZ3dlXM column chromatographyS
Ct. M= AtEst dIHE0= Hexane: Acetone=100:1~1:1 MeOH =22 =42 =

FOAN EEAIILD 222 2ES2 TLC patternOll et FAtet ASS &M 124
A )

°| sub-fr.2 LRUCt. (scheme Il

EtOAC fr. 10g= silica gel 602 OlE36tH column chromatographyE & AIGHA
Ct. M8 AE8 &IHE0H= chloroform @ MeOH=5:1~1:1 MeOH =22 4= =0
FHA B22A2110 229 Z=S& TLC pattern0ll el RAtsH XSS &M 6942
sub-fr ALCt. (scheme 1)

CH»C; ext. of Aster yomena(15g)

Silica gel C.C.
Hexane: EtOAc=100:151: 1
MeOH Washing

20 =3 1 . Do D10 D1
Compound 2 (T3me) C 413 (1.5mg)
Compound 12 (1.0mg) 5 S e
b Compound 14 (35mg) o C d 16 (35mg)
Compound 17 (1,7me) Compound 15 (12mg) ompound 16 (3-mg
= Compound 19 6mg) | | Compomd 1502mg) | Compomm20 (s e
Compound 18 (3.0mg) Compound 21 (4.5me) P AE.\ 9:'1

aa Comy Dund 4[]. Smeg]
Compound 18 (1. 3mg) | Compasud 211 e} | Corim mﬂ

Scheme V. Isolation of compounds 2, 12-25 from CH.Cl> extract of

Aster yomena Makino.
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EtOAc ext. of Aster yomena(10g)

Silica gel C.C.
Hexane: EcQAe=100:1 51 : 1
MeOH Washing

Bl E2 Es

Compound 26 (Smg)
Compound 27 (2.54mg)
Compound 29 (20mg)
Compound 30 (Tmg)

Compound 258 (2.3 Tmg)

Scheme VI. Isolation of compounds 26-30 from EtOAc extract of

Aster yomena Makino.

3-2-2-1. CH.CI.2 &2 ZFE &2 Compounds

Subfraction D-3(320mg)2 Hexane : Ethyl acetate (100 : 1 — 1 : 1) &
2192 Silica gel 60 (40-63 mesh)S OIE3t0 open column chromatographyE &l
AGED 90% MeOHS ZE0OHE2HS=Z RP-18 open column chromatography2t Hexane :
Ethyl acetate (20 : 1) Z0MEX2H92 silica gel CC.Z & AIGH0 compound
12(1.0mg), compound 17(1.7mg), 2% compound 18(3.0mg)= L ALCt. Subfraction
D-4(110mg)S 95% MeOH E0HZ=212=2 RPE O0IE3t0 open column chromatographyS
Old B AAIGHH compound 18(1.3mg)2 O <L RUCH. Subfraction D-5(800mg)=
Hexane : Ethyl acetate (10 : 1 — 1 : 1) S0Z2AH2=2 Silica gel 60 (40-63
mesh)2 Ol &3dt0! open column chromatographyE & AIStLD 99% MeOHS S0H=2AH2
Z RP-18 open column chromatographyE 4&!AIGH0 compound 2(73mg), compound
14(35mg), compound 19(6mg) 2 compound 21(3.0mg)S LACH. Subfraction
D-9(690mg)S Hexane : Ethyl acetate (5 : 1 — 1 : 1) S0HZ2H2=2 Silica gel

=

HE

X
A

_26_



60 (40-63 mesh)2 0I&3t0! open column chromatographyS &' AIGHLD 90% MeOHS
S0HZ=2H22Z RP-18 open column chromatographyS &/ AIGHG compound 15(12mg),
Subfraction D-10(1.7g)2 99% MeOHZ S0HZ=242Z RP-18 open column
chromatographyE & AlGt]) 80% MeOHES ZE0MHEZAH2Z2 RP-18 open column
chromatographyE &/AIGHOY  compound 22(1.9mg) = LACH. Subfraction
D-11(2.54g) 2 50% MeOH, 80% MeOH, 100% MeOH =2 YMC sep-pack2 Ol Ed & Ii
AlZd 50% MeOHES Z0HZEH2Z RP-18 open column chromatographyS & AIGHLD 80%
MeOHS SO0HE2AH2Z Prep-HPLCE & AlSt0d  compound 13(1.5mg),  compound
16(35mg), compound 20(6.2mg), compound 23(3.9mg), compound 24(1.5mg), %

compound 25(1.9mg)S L AL,

Compound 12 (new)

Colorless oil

Molecular formula: CpgHsz0s

HR-FAB-MS: 471.3803 ([M + Nal®,CogHsoNaOs';calc. 471.3814).
[0 ]p®:+11.54° (¢ = 0.07, CHCl3)

'H-NMR (600MHz, CD40D) & :

4.88 (br s, 1H, H-13a), 4.68 (dd, J = 7.6, 3.9 Hz, 1H, H-2), 4.57
(brs, 1H, H-13b), 2.51 (m, 1H, H-8a), 2.31 (m, 1H, H-8b), 2.30 (m, 2H,
H-2'), 2.12 (s, 34, H-10), 2.28 (m, 1H, H-4a), 2.01 (m, 1H, H-4b),
1.87 (m, 1H, H-7a), 1.78 (m, 1H, H-7b), 1.84 (m, 1H, H-3a), 1.59 (m,
H, H-3b), 1.72 (dd, J = 11.7, 2.0 Hz, 1H, H6), 1.61 (m, 2H,
H-3'),1.35-1.25 (m, 24H, H-4'~15"), 0.97 (s, 3H, H-12), 0.88 (t, J =
7.0 Hz, 34, H-16'), 0.85 (s, 3H, H-11).

13C-NMR (150MHz, CDs0D) & :
209.1 (s, C-9), 173.4 (s, C-1'), 146.7 (s, C-5), 109.8 (t, C-13), 77.7
(d, C-2), 51.8 (d, C-6), 42.7 (t, C-8), 39.0 (s, C-1), 34.8 (t, C-2'),
31.9 (t, C-14"), 30.4 (t, C-4), 30.1 (a, C-10), 29.7 , 29.7, 29.7,
29.6, 29.6, 29.6, 29.5, 29.4, 29.3, 29.2 (each t, 10C, C-4'~13"), 28.4
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(t, C-8), 26.4 (g, C-12), 25.1 (t, C3'), 22.7 (t, C-15'), 19.9 (i,

C-7), 18.7 (a, C-11), 14.1 (a, C-16").

Compound 13 (new)

White powder

Molecular formula: CsoHagO4

HR-FAB-MS: 471.3491 ([M - H],CaoHsr04 scalc. 471.3474).
[0 ]p®:452.9° (¢ = 0.10, CHCI3)

H-NMR (600 MHz, CDs0D) & :

5.51 (s, 1H, H-12), 3.60 (dd, J = 5,11 Hz, 1H, H-3), 3.52 (d, J =11.0

Hz, 1H, H-23a), 3.29 (d, J = 11.0 Hz, 1H, H-23b), 3.38 (d, J =

Hz, 1H, H-28a), 3.16 (d, J = 11.0 Hz, 1H, H-28b), 2.70 (dt, J = 13.2,
3.4 Hz, 1H, H-1a), 0.99 (m, 1H, H-1b), 2.47 (s, 1H, H9), 2.22 (dd, J
= 13.7, 4.2 Hz, 1H, H-18), 2.00 (m, 1H, H-16a), 1.31 (m, 1H, H-16b),
1.82(m, 1H, H-15a), 1.18 (m, 1H, H-15b), 1.81 (m, 1H, H-19a), 1.10 (m,

H, H-19p), 1.81 (m, 1H, H-7a), 1.39 (m, 1H, H-7b), 1.72 (m,
H-2a), 1.58 (m, 1H, H-2b), 1.62 (m, 1H, H-=22a), 1.41 (m,

H-22b),1.51 (m, 1H, H-6a), 1.44 (m, 1H, H-6b), 1.38 (m, 1H, H-21a),
1,22 (m, 1H, H-21b), 1.17 (m, 1H, H-5), 1.43 (s, 3H, H-27), 1.16 (s,
3H, H-25), 1.13 (s, 3H, H-26), 0.92 (s, 3H, H-29), 0.92 (s, 3H, H-30),

0.69 (s, 3H, H-24).

C-NMR (150 MHz, CDs0D) & :

202.8 (s, C-11), 173.5 (s, C-13), 128.8 (d, C-12), 73.2 (d, C-3), 69.8
(t, C-28), 66.6 (t, C-23), 63.2 (d, C-9), 48.3 (d, C-5), 46.9 (s,
C-14), 46.4 (t, C-19), 45.0 (s, C-8), 44.2 (d, C-18), 43.9 (s, C-4),

40.1 (t, C-1), 38.4 (s, C-17), 38.2 (s, C-10), 35.1 (t, C-21),

(g, C-29), 33.3 (t, C-7), 32.1 (s, C-20), 31.9 (t, C-22), 27.6 (t,
c-2), 27.0 (t, C-15), 24.1 (a, C-27), 24.0 (a, C-30), 22.7 (t, C-16),

19.3 (q, C-26), 18.3 (t, C-6), 17.4 (a, C-25), 12.9 (g, C-24).
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Compound 14

White powder

Molecular formula: CsoHso0
EI-MS: 426 [M]*

'H-NMR (300MHz, COCl3) & :
5.18 (t, J=3.5Hz, H, H-12), 3.21 (dd, J = 5,11 Hz, 1H, H3), 1.13
(s, 3H, H-27), 1.00 (s, 3H, H-23), 0.97 (s, 3H, H-26), 0.94 (s, 3H,
H-25), 0.87 (s, 6H, H-29, H-30), 0.83 (s, 3H, H-28), 0.79 (s, 3H,
H-24) .

"C-NMR (75MHz, CDCl3) & :

145.4 (s, C-13), 121.7 (d, C-12), 79.2 (d, C-3), 55.4 (d, C-5), 47.8
(d, C-9), 47.4 (d, C-18), 47.0 (t, C-19), 41.9 (s, C-14), 40.0 (s,
C-8), 39.0 (s, C-4), 38.8 (t, C-1), 37.3 (t, C-22), 37.1 (s, C-10),
34.9 (t, C-21), 33.6 (g, C-29), 32.8 (t, C-7), 32.7 (s, C-17), 31.3(s,
C-20), 28.6 (q, C-28), 28.3 (q, C-23), 27.4 (t, C-16), 27.1 (t, C-2),
26.3 (t, C-15), 26.2 (g, C-27), 23.9 (q, C-30), 23.7 (t, C-11), 18.6
(t, C-6), 17.0 (q. C-26), 15.8 (q, C-25), 15.7 (q, C-24).

Compound 15

White powder

Molecular formula: CsoHs002
EI-MS: 442 [M]*

'H-NVR (500MHz, CDCl3) & :
5.19 (t, J=3.5Hz, 1H, H-12), 3.56 (d, 11.0 Hz, 1H, H-28a), 3.22 (d,
11.0 Hz, 1H, H-28b), 3.23 (dd, J = 5,11 Hz, 1H,H3), 1.17 (s, 3H,
H-27), 1.00 (s, 3H, H-23), 0.94 (s, 34, H-26), 0.93 (s, 34, H-25),
0.89 (s, 3H, H-29) 0.87 (s, 3H, H-30), 0.79 (s, 3H, H-24).
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"C-NMR (125MHz, CDCl3) & :

144.3 (s, C-13), 122.4 (d, C-12), 79.1 (d, C-3), 69.7 (t, C-28), 55.2
(d, C-5), 47.6 (d, C-9), 46.5 (t, C-19), 42.4 (d, C-18), 41.8 (s,
C-14), 39.8 (s, C-8), 38.8 (s, C-4), 38.6 (t, C-1), 37.0 (s, C-10),
36.9 (s, C-17), 34.1 (t, C-21), 33.3 (q, C-29), 32.6 (t, C-7), 31.1
(s, C22), 31.0 (s, C-20), 28.1 (q, C-23), 27.3 (t, C-2), 26.0 (q,
C-27), 25.6 (t, C-15), 23.6 (q, C-30), 23.6 (t, C-11), 22.0 (t, C-16),
18.4 (t, C-6), 16.8 (q, C-26), 15.6 (q, C-25), 15.6 (q, C-24).

Compound 16

White powder

Molecular formula: CsoHso0s
EI-MS: 458 [M]*

'H-NVR (500MHz, CD40D) & :
5.18 (t, J=3.5Hz, 1, H-12), 3.60 (dd, J = 5,11 Hz, 1H, H3), 3.52
(d, J = 11.0 Hz, 1H, H-28a), 3.10 (d, J = 11.0 Hz, 1H, H-28b), 3.52
(d, J=11.0 Hz, 1H, H-23a), 3.30 (d, J = 11.0Hz, 1H, H-23b), 1.19 (s,
3H, H-27), 1.00 (s, 3H, H-26), 0.99 (s, 3H, H-25), 0.89 (s, 3H, H-29),
0.88 (s, 34, H-30), 0.71 (s, 3H, H-24).

"C-NMR (125MHz, CDs0D) & :

145.9 (s, C-13), 123.6 (d, C-12), 74.0 (d, C-3), 69.9 (t, C-28), 67.5
(d, C-23), 49.0 (d, C-5), 48.8 (d, C-9), 48.0 (t, C-19), 44.0 (d,
C-18), 43.5 (s, C-14), 43.1 (s, C-4), 41.2 (s, C-8), 39.8 (t, C-1),
38.3 (s, C-10), 38.0 (s, C-17), 35.4 (t, C-21), 33.9 (q, C-29), 33.4
(t, C-7), 3.5 (s, C-20), 32.0 (t, C-22), 26.8 (t, C-2), 26.7 (q,
C-27), 24.8 (t, C-15), 24.2 (q, C-30), 23.1 (t, C-11), 19.3 (t, C-16),
18.4 (t, C-6), 17.5 (q, C-25), 16.6 (g, C-26), 12.9 (q, C-24).
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Compound 17

White powder

Molecular formula: CogHaeO
EI-MS: 410 [M]*

'H-NMR (500MHz, COCl3) & :
5.18(br s, H-7), 5.16 (dd, J = 8.5, 15.2 Hz, 1H, H-22), 5.03 (dd, J =
8.8, 15.3 Hz, 1H, H-23), 1.04 (d, J = 6.7 Hz, 3H, H-21), 1.02 (s, 3H,
H-19), 0.85 (d, J = 6.7 Hz, 34, H-26), 0.81 (t, J = 7.3 Hz, 3H, H27),
0.80 (d, J=6.7 Hz, 34, H25), 0.58 (s, 3H, H-18).

C-NMR (125MHz, CDCl3) & :

212.1 (s, C-3), 139.5 (s, C-8), 138.1 (d, C-22), 129.5 (d, C-23),
117.0 (d, C-7), 55.8 (d, C-17), 55.0 (t, C-14), 51.2 (d, C-24), 48.8
(d, C-9), 44.2 (t, C-4), 43.2 (s, C-13), 42.8 (d, C-5), 40.8 (d,
C-20), 39.3 (t, C-12), 38.7 (t, C-1), 38.1 (t, C-2), 34.4 (s, C-10),
31.9 (d, ¢-25) , 30.0 (t, C-6), 28.5 (t, C-16), 25.4 (t, C-28), 23.0
(t ,C-15), 21.7 (t, C-11), 21.4 (q. C-21), 21.1 (a, C-27), 19.0 (t,
C-26), 12.5 (q, C-19), 12.3 (q, C-29), 12.1 (q, C-18).

Compound 18

White powder

Molecular formula: CsoHso0
EI-MS: 426 [M]*

'H-NVR (600MHz, CDCl3) & :
5.62 (dt, J = 5.9, 2.0 Hz, H6), 3.47 (brs, 1H, H-3), 1.14 (s, 3H,
H-24), 1.05 (s, 34, H-23), 1.00 (s, 34, H-26), 0.92 (s, 34, H-27),
0.89 (s, 3H, H-25), 0.88 (d, J = 6.5 Hz, 3H, H29), 0.83 (d, J = 6.5
Hz, 3H, H-30), 0.78 (s, 3H, H-28).
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"C-NMR (150MHz, CDClg) & :

141.9 (s, C-5), 122.0 (d, C-6), 76.3 (d, C-3), 60.0 (d, C-21), 51.7
(d, C-18), 50.2 (d, C-10), 44.2 (d, C-8), 42.8 (s, C-17), 40.8 (s,
C-4), 39.3 (s, C-14), 38.6 (s, C-13), 35.4 (t, C-16), 34.8 (s, C-9),
34.1 (t, C-11), 30.8 (d, C-22), 29.0 (t, C-15), 29.0 (g, C-23), 28.9
(t, C-12) , 28.3 (t, C-20), 27.7 (t, C2), 25.5 (q, C-24), 24.0 (t
.C-7), 22.9 (g, C-30), 21.9 (g, C-29), 19.9 (t, C-19), 18.0 (t, C-1),
17.8 (q, C-25), 16.1 (g, C-28), 15.7 (q, C-26), 15.0 (q. C-27).

Compound 19

Colorless needles
Molecular formula: CsoHso0
EI-MS: 426 [M]'

MP: 186 C

"H-NMR (300 MHz, CDCl3) & :
5.13 (1H, t, J = 4.0 Hz, H-12), 3.22 (1H, m, H-3), 1.07, 1.00, 0.99,
0.95 (each 3H, s, H-27, H-26, H-23, CHs25), 0.91 (3H, d, CH;~30), 0.79
(BH, s, CHs—24, 25), 0.78 (3H, d, J = 5.4 Hz, CH:-29);

"®C-NMR (75 MHz, CDClg) &

139.8 (s, C-13), 124.6 (d, C-29), 79.3 (d, C-3), 59.3 (d, C-18), 55.4
(d, C-5), 47.9 (d, C-9), 42.3 (s, C-14), 41.7 (t, C-22), 40.2 (s,
C-8), 39.9 (d, C-19), 39.8 (d, C-20), 39.0 (t and s, C-1, 4), 37.1 (s,
C-10), 38.0 (d, C-13), 34.0 (s, C-17), 33.1 (t, C-7), 31.5 (t, C-21),
29.0 (q, C-28), 28.3 (g, C-16), 28.3 (g, C-23), 27.5 (t, C-2), 26.8
(t, ¢c-15), 23.6 (t, C-11), 23.5 (q, C-27), 21.6 (q, C-30), 18.6 (t,
C-6), 17.7 (q, C-29), 17.1 (q, C-26), 15.9 (q, C-24), 15.9 (q, C-24),
15.8 (a, C-25).
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Compound 20

Colorless needles
Molecular formula: CsoHs003
EI-MS: 426 [M]*

H-NMR (500 MHz, CDs0D) & :

4.69 (1H, br s, H-29a), 4.57 (1H, br s, H-2%), 3.74 (1H, d, J =10.8
Hz, H-28a), 3.28 (MH, d, J = 10.8 Hz, H-28b), 3.51 (1H, d, J = 10.9
Hz, H-23a), 3.28 (1H, d, J = 10.9 Hz, H-23b), 2.41 (1H, ddd, J = 10.8,
10.8, 6.0 Hz, H-19), 1.69 (3H, s, CHs-30), 1.07 (3H, s, CHs26), 1.02

(3H, s, CHs=27), 0.89 (3H, s, CHs=25), 0.68 (3H, s, CHs—24);

BC-NMR (125 MHz, CDs0D) & :

152.0 (s, C-20), 110.4 (t, C-29), 74.0 (d, C-3), 67.5 (t, C-23), 60.5
(t, C-28), 51.9 (d, C-9), 50.2 (d, C-18), 49.4 (d, C-19), 49.1
C-5), 48.3 (d, C-19), 44.0 (s, C-14), 43.5 (s, C4), 42.2 (s, C-8),

39.9 (t, C-1),38.8 (d, C-13), 38.2 (s, C-10), 35.24 (t, C-16),

(t, ¢-7), 31.0 (t, C-21), 30.5 (t, C-15), 28.3 (t, C-16), 27.8 (t,

c-2), 26.8 (t, C-12), 22.1 (t, C-11), 19.5 (d, C-30), 19.2 (t,
17.2 (g, C-25), 16.7 (a, C-26), 15.4 (a, C-27), 12.7 (a, C-24).

Compound 21

Colorless oil

Molecular formula: CgoHao0
EI-MS: 296 [M]*

H-NMR (500 MHz, CDCl3) & :

5.30 (1H, td, J=7.0, 1.2 Hz, H-2), 4.16 (2H, d, J = 6.8 Hz, H-1),

1.67 (3H, s, Me-3a), 0.86 (12H, d, Me-7a, 11a, 15a, 16)
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"C-NMR (125 MHz, COCl3) & :
140.3 (s, C-3), 123.0 (d, C-2), 59.4 (t, C-1), 39.9 (t, C-4), 39.3 (t,
C-14), 37.4 (t, C-6), 37.3 (t, C-12), 37.3 (t, C-8), 36.6 (t, C-10),
32.8 (d, ¢-11), 32.7 (d, €-7),28.0 (d, C-15), 25.1 (t, C-5), 24.8 (t,
C-13), 24.5 (t, C-9), 22.7 (g, C-15a), 22.6 (q, C-16), 19.7 (a,
C-11a), 19.7 (q, C-7a), 16.2 (q. C-3a).

Compound 22

Colorless oil

Molecular formula: CaoHao0
El-MS: 238 [M]*

'H-NMR (600 MHz, CDCl3) & :
4.74 (1H, m, H-12a), 4.71 (1H, m, H-12b), 3.27 (1H, dd, J=11.4, 4.8
Hz, H-1), 1.76 (34, s, Me-13), 1.16 (3H, s, Me-15), 1.05 (3H, s,
Me-14)

"®C-NMR (150 MHz, CDCl3) & :
150.5 (s, C-11), 108.6 (t, C-12), 79.7 (d, C-1), 71.4 (s, C-4), 50.4
(d, C-5), 46.1 (d, C-7), 39.4 (t, C-3), 39.3 (t, C-9), 38.9 (s, C-10),
30.0 (g, C-15), 26.8 (t, C-8), 26.4 (t, C-6), 25.6 (t, C-2), 20.8 (q,
C-13), 12.6 (q, C-14).

Compound 23

Yellow powder

Molecular formula: CisHio0s
EI-MS: 270 [M]*

MP: 352 C

"H-NMR (500 MHz, CDs0D) & :
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7.89 (2H, d, J=8.8 Hz, H-2' and H6'), 6.92 (2H, d, J = 8.8 Hz, H-3'
and H-5'), 6.72 (1H, s, H-3), 6.45 (1H, d, J = 2.1 Hz, H-6), 6.16 (1H,
d, J=2.1Hz, H8)

BC-NMR (125 MHz, CDs0D) & :

181.7 (s, C-4), 165.2 (s, C-5), 163.8 (s, C-2), 161.5 (s, C4'), 161.4
(s, C-38), 157.5 (s, C-9), 128.5 (d, C-2',6'), 121.2 (s, C-1'), 116.1
(d, C3', 5'), 103.5 (s, C-10), 102.8 (d, C-3), 99.2 (d, C-6), 94.2
(d, C-8).

Compound 24

Colorless oil

Molecular formula: CisHo400
EI-MS: 236 [M]*

H-NMR (600 MHz, CDs0D) & :

5.16 (1H, br s, H-15a), 4.99 (1H, br s, H-15b), 5.08 (1H, d, J = 18
Hz, H-11),5.07 (H, t, J=7.8 Hz, H-5), 4.88 (1H, m, H-10), 4.07 (1H,
dd, J= 11.4, 2.1 Hz, H-3), 3.87 (1H, dd, J = 10.5, 4.0 Hz, H-7), 1.57
(3H, br s, H-14), 1.13 (3H, s, H-12), 0.96 (3H, s, H-13)

BC-NMR (150 MHz, CDs0D) & :

153.9 (s, C-8), 141.0 (s, C-4), 139.8 (d, C-11), 125.9 (d, C-5), 125.9
(d, C¢-10), 112.4 (t, C-15), 76.5 (d, C-3), 73.6 (d, C-7), 47.4 (t,
c-2), 42.4 (t, C-9), 388.1 (t, C-6), 36.0 (s, C-1), 33.3 (a, C-13),
24.3 (a, C-14), 10.5 (a, C-12).

Compound 25

Colorless oil

Molecular formula: CisHo400
EI-MS: 236 [M]*
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"H-NMR (600 MHz, CDs0D) & :
5.41 (MH, d, ~15.9Hz, H-10), 5.34 (1H, m, H9), 5.11 (H, br s,
H-12a), 4.86 (1H, br s, H-12b), 5.08 (1H, br s, H-13a), 4.94 (1H, br
s, H-13b), 3.99 (1H, dd, J=8.3, 5.2 Hz, H-6), 3.91 (1H, dd, J = 6.3,
2.0 Hz, H-2), 1.12 (34, s, H-15), 1.00 (3H, s, H-14)

"®C-NMR (150 MHz, CDs0D) & :
153.8 (s, C-3), 151.1 (s, C-7), 142.7 (d, C-10), 125.9 (d, C-9), 114.8
(t, €-13), 109.9 (t, C-12), 76.7 (d, C-6), 69.7 (d, C-2), 52.0 (t,
C-1), 10.5 (g, C-12), 36.5 (s, C-11), 36.5 (t, C-8), 34.8 (t, C-5),
32.0 (t, C-4), 31.4 (q, C-14), 24.2 (q, C-15).

3-2-2-2. Et0OACEE 2 ZFH 22 Compounds

Subfraction E-2 (3.73 g)2 50% MeOH SOHEH2Z MCI gel2 OI=Z3t0! open
column chromatographyE &lAISIO 6JH2l AZ&ECZ LHECH = E-21(640mg)
25% MeOHES EMZH2Z RP-18 open column chromatographyS & AIGHLD 27% MeOH
S EMMEZH2Z Prep-HPLCE & AIGHHLE E2 silica gelS 0188 FHUES A
X compound 26(8mg), compound 27(2.54mg), % mg),
30(7mg)S <LRACH. E-22(890mg)S 25% MeOH &
column chromatographyE &l Aot 27% MeOHS &

compound 28 (2.4mg)S &AL,

compound
222 RPE 0I&5t0 open
OS2 Prep-HPLCE & AIGIAH

¥

|'

Compound 26

Yel lowish gum

Molecular formula: CooHez012
EI-MS: 478 [M]*
[a]s:1.85° (c 8.5,MeOH)
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'H-NMR (500 MHz, CDs0D) & :
7.50 (1H, dd, J = 8.5, 2.0 Hz, H-6), 7.47 (1H, dd, J = 8.4, 2.0 Hz,
H-2), 7.23 (1H, d, J = 8.5 Hz, H-5), 4.91 (1H, d, J = 7.8 Hz, H-1'),
3.86 (3H, br s, OCH-7), 3.92~3.40 (6H, m, H-2'~6")

"C-NMR (125 MHz, CD40D) & :
168.5 (s, C-7), 151.0 (s, C-4), 148.0 (s, C-3), 126.1 (s, C-1), 123.2
(d, ¢-2), 118.1 (d, ¢-6), 117.2 (d, C-5), 103.2 (s, C-1'), 78.5 (d,
c-3"), 77.6 (d, C-5"), 74.9 (d, C-2"), 71.4 (d, C-4"), 62.5 (t, C-6"),
52.6 (q, OMe-7)

Compound 27

Yellow powder

Molecular formula: CoHgOs
EI-MS: 180 [M]*

MP: 224~225 C

'H-NMR (500 MHz, CDs0D) & :
7.51 (H, d, J = 15.9 Hz, H-7), 7.03 (1H, d, J = 2.0 Hz, H2), 6.93
(1H, dd, J = 8.2, 2.0 Hz, H6), 6.78 (1H, d, J = 8.2 Hz, H5), 6.22
(1H, d, J= 15.9 Hz, H-8).

BC-NMR (125 MHz, CDs0D) & :
171.6 (s, C-9), 149.5 (s, C-4), 146.9 (d, C-7), 146.8 (s, C-3), 128.0
(s, C-1), 122.9 (d, C-6), 116.6 (d, C-5), 116.2 (d, C-8), 115.2 (d,
C-2)

Compound 28
colorless crystal

Molecular formula: CgHgOs
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EI-MS: 178 [M]*
MP: 270 C
H-NMR (500 MHz

7.77 (H,

6.17 (1H

, CD30D)6:

d, J=9.3Hz, H4), 6.93 (1H, s, H5), 6.75 (1H, s, H-8),
, d, J=9.3 Hz, H3).

BC-NMR (125 MHz, CD40D)§&:

164.4 (s
(s, C-6)
C-8)

Compound 29

Yel low powder

., C2), 152.2 (s, C-7), 150.6 (s, C-9), 146.2 (d, C-4), 144.7
, 113.1 (d, C-5), 112.9 (d, C-3), 112.6 (s, C-10), 103.8 (d,

Molecular formula: CoiH2o012

EI-MS: 464 [M]*
MP: 234~236 C

[a]p®:-85" (c0.06,MeOH)

H-NMR (300 MHz
7.71 (1H

, CDs0D) & :
, d, J=2.0Hz, H2"), 7.57 (HH, dd, J=8.4, 2.0 Hz, H-6"),

6.86 (HH, d, J=8.4 Hz, H5"), 6.37 (1H, d, J = 1.8 Hz, H-8), 6.19

(1H, d,

J = 1.8 Hz, H6), 5.24 (HH, d, J = 8.0 Hz, H-1"), 3.70~3.29

(6H, m, H2"~6")

BC-NMR (75 MHz,

CDs0D) & :

179.6 (s, C-4), 166.1 (s, C-7), 163.1 (s, C-5), 159.1 (s, C-2), 158.6

(s, C-9)

, 150.0 (s, C-4'), 146.0 (d, C-3'), 135.8 (s, C-3), 123.3 (d,

c6'), 123.2 (s, C-1'), 117.7 (d, C-2'), 116.1 (d, C-5'), 105.8 (d,
c-1"), 104.5 (s, C-10), 100.0 (d, C-6), 94.9 (d, C-8), 78.5 (d, C-3"),

78.2 (d,

c-5"), 75.9 (d, ¢-2"), 71.3 (d, C4"), 62.7 (t, C-6")
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Compound 30

Yellow powder

Molecular formula: CooHpz012
EI-MS: 478 [M]*

MP: 215~218 C
[a]s”:=21.7° (c0.06,MeOH)

"H-NMR (300 MHz, CDs0D) & :
7.93 (HH, d, J=2.0Hz, H2'), 7.57 (1H, dd, J = 8.4, 2.0 Hz, H-6'),
6.91 (1H, d, J = 8.4 Hz, H-5'), 6.39 (1H, d, J = 1.8 Hz, H-8), 6.20
(1H, d, J= 1.8 Hz, H-6), 5.40 (1H, d, J=8.0 Hz, H-1"), 3.94 (3H, s,
OMe), 3.75~3.29 (6H, m, H-2"~6")

"C-NMR (75 MHz, CDs0D) & :
179.6 (s, C-4), 166.3 (s, C-7), 163.3 (s, C-5), 158.8 (s, C-2), 158.6
(s, C-9), 151.0 (s, C-3'), 148.5 (d, C-4'), 135.5 (s, C-3), 124.0 (d,
C-6'), 123.2 (s, C-1'), 116.2 (d, C-5'), 114.5 (d, C-2'), 105.9 (d,
C-1"), 103.8 (s, C-10), 100.1 (d, C-6), 94.9 (d, C-8), 78.7 (d, C-3"),
78.2 (d, C-5"), 76.1 (d, C-2"), 71.6 (d, C-4"), 62.7 (t, C-6"), 56.9
(g, OMe-3")
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1. Compound 18| X
Compound 12 SAMo| AHAAXN 3822 H-NMR data2 22 8 0.79(3H),
0.93 (3H), 0.95 (3H), 1.02 (3H), 1.68 (3H)OIA 7IH2 methylJIIt singlet
signal 0| LIEILIOY OI&F MXAE (& 1.68)0IAM LIEFLI= CH; signal2 vinylic
CHsZ isopropenyl groupll ZEME ZAlot] UL 0l &2 FEEZ2 terminal
methylene groupll vinylic protonS0l & 4.570t & 4.690A LIEILILD U= A2
2 EOIotALE. MetAd O stef=E triterpenoid HE = HEXHQ! |upane Hl 3t
£ A2, Ol= "C-NMR data2& ZHEACH. = 30742 carbon
signal Ol LIEIHLHLD U= H2Z 20t triterpenoid HE2 22 S Hadg =
& (30-CHs), 150.9 (C-20), 109.4 (C-29)0ilAM LupaneXl 2l
C-20, C-290 Ol=Z &0l &Mdt= isopropenyl groupl EME Qg == JUAJU2
0 8 218.20l M carbonyl carbonll EME =QIoHULE.
EIMSOHIAM = %I}OIQOI m/z 42401 A LIELSICH. 012t 22 2 E dataS Z 8ot
of JI=0 20ne 28 X792 HILGI0! Lupenone@ & =&AL,

2. Compound 22| =X

Hu

| N H-NVR datadl 388 12t IR &
At 22 20t 1t 20l lupanedl =S WA = UJUCH. DHLE &
3.190lM MEAQI H-3 axial proton (dd, J = 5.1, 10.6 Hz) signalOl LtEtLI=
HoZ B0 lupeol2 =HGIACH. 0olatel ZD= “C-NMR[ & 19.3 (C-30), 150.9
(C-20), 109.3 (C—29) 79.0 (C-3)]t EIMSdataZ & EOIst 4= UJULCH. [etA I

=0 2% 2879 o HlWat0 Lupeol 2 SH UL

o

o]
=

ton

Compound 22 RMo| HAZEA

3. Compound 32| /21X

Compound 32 BHAHO| SZQtALERO| BIEIS2 A 'H-NMR dataZ2 22 & 0.68(3H),
0.81(3H), 0.83(3H), 0.92(3H), 1.01(3H) Ol 22 methyl group peakJt LtEFGD |
8 5.35(J = 5.0 Hz, H-6), 5.15(J = 8.5, 15.5 Hz, H-22), 5.02 (J = 8.5, 15.0
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Hz, H-23)0lAl olefinic proton signalOl ZAEZIA2H, 63.51(H3)UAE=
hydroxy methine protonOl multiplet@2 ZHEEAUCH. £8F “C-NMROIA 29742
carbon signalOl LIEILID RUEsE A2 20t sterol HEZQ SIE2SAS WAE

UASM, Sdl 6  140.75(C-5)0AM  olefinic quaternary carbonit &
122.72(C-6), 138.31(C-22), 129.27 (C-23)0lAM olefinic methine carbon signal2
EMME &2l EIMSHM=E ZX0I201 m/z 4130lA LIEFSCE. 012 22 RE data
Zatstol JIE0 209 28X 9 YlWsto stignasterol2 20l SX 5

=
=
AL

ol

A

4. Compound 42| X
Compound 42 SO 2UAMEHO| SIEESZ2AM 10% ASHU 2ot ==M
MEICH H-NMR data2 28 8§ 0 . (3H)oll 2+=2f H-18, 1901 DI

OIGt= methyl group peakJdt LIEFSED , & 0.85(3H)0 H-2101 DJ[ClSt= methyl
group peakJt J = 6.6 Hz2| doublet® Z+ECIQUCH. E3F “C-NMROIA 2992l carbon
signal Ol LIEILID RUeE A2z 2Ot sterol HEO FIE2YS
(@]

0, S0l & 71.401M hydroxyl group2l &EME &ol GtJSH & 121.7% &

10

2
o

(=] 3
=
—
u—

140.722F C-52 C-6AI0l OI= &t =ME SQI5IGCH EIMSHIAES 2X0I=20]
m/z 41401l A LIEFGCH. 019 22 RE dataZ =ateld J|1=0 20 28x ©
==

) 9 Ylw&ld B-sitosterol!” 2 stol

5. Compound 52| %

Compound 5= SAol A2 H-NMROIM 6 0.41, 0.74 (d, J = 4.0 Hz,

19)0l Al propane methylene signal2l =ME 0I5t & 0.94, 0.960A = i
O| tertiary methylJI2t & 0.90(d, J = 6.5 Hz, H-21 8 1.03(d, J = 6.8 Hz,
H-26 and H-27)0lA 3JH2l secondary methylJ|2l &IHE &g £ JUJUSH, &
1.680lA vinyl methylJ|2 &IHE &g £ JR/UCH. el 8§ 4.74 (1H, brs,
H-28), 4.82 (1H, brs, H-28), 4.67 (1H, brs, H-31), 4.72 (1H, brs, H-31) 2 2 H
2342l exo-methylene group2 Z=IS &I & ACH £ “C-NMROIA & 180.501 Al
LtEHLE= carboxyl group peakE HMI2lot1) 30JH2| carbon signalOl LEHLELD U=

Aoz 20t triterpenoid HES Ste=22 olaes = JUA/UCH. S5l & 149.71%

Jo

),
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111.8 2 & 157.10F 106.12Z2H 242 O|=Z2&2 =ME
EIMSOHIA= 2X0120] m/z 4550l LIEHGCH. 0|2 22 2= data
=0 229 28" HlWslo 24-methylene-3,4-seco-cycloar t—4(28)-en-3-

oic acid® S&HoIS L.

6. Compound 62| %
Compound 62 LMo 222K 'H-NMR datalt 3IE2 50 IR |AHE A2
2 20F 510t 20l seco—cycloartanel =S Mg = UMUCH. U 8
3.670l A EHE ROl methoxyl signalOl LIEFLID Ol&tS] 2= BC-NMR[ & 174.4
(C-3), 51.5 (g, —OCHs)]2t HMBCOl A1 methoxy! groupOl C-32| carbonylt Jt7HOI
AE =olg £ ACH. elid EIMS data2 & Sl = UAUCH. OetA IS
o 20% 283" 9 HIWatK 24-methylene-3,4-seco-cycloar t-4(28)-en-3-

7. Compound 72| =X

Compound 72 RA9| @22 M H-NWR dataZ =2 & 4.50 (1H, brs, OH-7)0
M OHDISl &M, & 2.20 (3H, s, H-15)0IA 1002l aromatic ringtl HZE methyl
group® =M, & 1.23 (3H, d, J = 7.2 Hz, H-14)0lA cyclohexanetf HZE
methy!| group, & 2.18 (1H, m, H-11), 1.01 (3H, d, J = 7.2, H-13), 0.76 (3H,
d, J=7.2, H12) SOIAM isopropyl groupl =XS g
C-NVROl Al 15JH2] carbon signalOl LIEHLID U= 2422 20 sesquiterpene H
Zo| SIE=2US A = JAA2D, S5l & 151.4 (s, C-7), 142.1 (s, C-9),
-10), 130.6 (d, C-5), 120.7 (s, C-6), 113.6 (d, C-8)O0l Al aromatic
ring2l &2t JIEt carbon signal 22 H cyclohexanell Z=ME &0l GIUSH
EIMSOHIM= 2X0I201 m/z 2180 A LtEHGICH. Ol2t 22 Z2E datas JESHH DI
=0 20 2899 HIWGK (+)-(1S,4R)-7-Hydroxycalamenene2 =0l =X
ot AL,

solE 4 UACH L8

—_

o

w
N
(@)
—
(2]
= O

8. Compound 82| #=X
Compound 82 240 @22 A H-NMR dataZ =22 & 2.40 Ol methyl |2

_42_



Z, & 3.78 OIAl 1JHS methoxylJISl ZMHE &olg £ YD § 11.050A
aldehyde2l EMHE &ole = UJU2H 6 6.28, 13.840 A 242 hydroxyl 2|2 &
ME =olgt = QURULH. 536l down shift = 13.840IA 2 hydroxylJl= aldehydic
carbonyldt intramolecular hydrogen bonding IHE¢! HeZ HHENW 1 fAXl=
aldehyde groupOl SIS C-12| C-20 HAE 2702 =0l L5 “C-NMROI Al
13JH2] carbon signalOl LIEtLEDD §197.7, 59.6, 15.80lM aldehyde, methoxyl,
methy|J| S2 EME &2l otA20H EIMSH M= ZX0I=201 m/z 2320lA LIEHS
Ct. 0l 22 2E dataS Z8GI01 JIZ=0l 208 28x"2 HRsto

hibicuslide CZ2 =02l S&GISILCH.

9. Compound 99| X%

Compound 92 RA4o| AXO2 Al H-NMR data2 22 4.03 (1H, sept, J = 6.2
Hz, H-2'), (3H, d, J=6.2 Hz, H-1"), 1.18 (3H, d, J = 6.2 Hz, H-3') SUIA
isopropyl group2l ZME =g == QJLI  UOHA proton signalE2
glucopyranoside2l EIE &olg == UUM § 6.28, 13.840 A 2IH2 hydroxyl
Jlol EME =olg 2 UACH. E£5 “c-NMROIA 9IHSl carbon signalOl LIEFLID
8§24.0, 22.2 OIM 2JH2l methyl2l S =2t 102.7 (d, C-1), 78.2 (d, C-5),
78.0 (d, G3), 75.2 (d, C2), 71.8 (d, GC4), 62.9 (t, C6)=2=2H
glucopyranosidell & = ™ EIMSOIM= EX01=201 m/z 22201 A LtEL
SCH 012 22 2E dataZ ZE6IH JIE0 228 28X Hlnsto

&

N
=
i

fo
e
_O'j
| O

isopropy|-B-glucopyranoside2 =0l =&GIQUCE. 0 g2 sz &
AN 2cle ste=0IC0k.

10. Compound 108] X

Compound 102 S| ZXMOZ M H-NMR data® =& 6.72 (2H, s, H-2',
6'), 6.65 (2H, s, H2", 6"), 3.86, 3.84 (12H, each s, H-3', 5', 3", 5")0AM 2
Jhel 4-hydroxy-3,5-dimethoxybenzoy| D12 ZIHE &0l& £ UCEH. 12/ "C-NMR
Ol A 4-hydroxy-3,5-dimethoxybenzoy |2l carbon signalOl 154.7 (s, C-3', 5'),
149.49 (s, C-3", C-5"), 139.7 (s, C4'), 136.3 (s, C-4"), 135.7 (s, C-1'),
133.2 (s, C-1"), 105.0 (d, C-2', 6'), 104.6 (d, C-2",6"), 57.21 (4, 2x
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OCHs-3',5'),56.9(q, 2x0CHs—3",5")0IIAl LIEFLFZD S8t aromatic functionalityOil

°|8t signalE Ol2l0l 87.7 (d, C-2), 87.33 (d, C-6), 73.1 (t, C-4), 73.0 (t,

C-8), 55.8 (d, C-1, 5)0IA 6JH2l signalOl LIEtG=0l 0l Saoll 0] StEEeS

furofran ring type 2 lignan@&Z F=&FECh. el 105.5, 75.8, 78.0, 71.5,

78.5, 62.8 22 H glucopyranoside2l EME =0l GIU2H EIMSH M= 2

Ol m/z 5800l LIEFGICE. 012 22 2 E dataE ZI&otM JIE0 208 2EX
A

9o} Yl w50 Syringaresinol-4'-0-B-D-monoglucosideZ &9l =&dt

11. Compound 119 =X

Compound 112 @tAiol 2242 A H-NMR data2 2¢ 6.39 (1H, d, J = 2.2
Hz),6.20(1H, J = 2.2Hz)WIA flavonoid ABt2l H-8 L H-62| EME &0ols £
Ct. 7.67 (1H, d, J=2.0Hz), 7.63 (1H, dd, J=8.4, 2.0 Hz), 6.87 (1H, d, J
= 8.4Hz)HIA BESl H-2', H-5', & H-6'0l J|12IGt= proton0l 2 &0 aglycone

st & QURACH. 2l “C-NVROILAL 27JH2l carbon signalZt
104.9 (d, C-1"), 102.5 (d, C-1""), 100.1 (d, C-6), 95.0(d, C-8), 78.4(d,
¢c-3"), 77.3 (d, G-5"), 75.9 (d, C-2"), 74.1 (d, C4"), 72.4 (d, C-3""), 72.2
(d, c-2"'), 71.5 (d, ¢c-4"'), 69.8 (d, C-5""), 68.7 (t, C-6"), 17.9 (g, C-6"")
HA EDIS EME &g 2= JA2H EIMSHM= ZX0I20] m/z 6100IAM LHEE
GHCH 019 22 DE data2 ZE6l0d JIE0 202 233 Vel Hlmatol

rutinx &l SHGHULH.

-

o

2 quercetin®d=2 &g

-
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Fig. 1. Structures of compounds 1-11 isolated from

Abutilon theophrasti Medicus.
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Fig. 2. Selected H-"°C long-range correlations in HMBC spectrum of compound 6
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12. Compound 122 X

Compound 12& Ao 222 Al HRFAB-MS ([MNal® peakIt m/z 471.380301 Al

EIS)2 S50 SXAIS CuHe0; 22 ZESIACH. H-NMR, "“C-NMR, and HSQC
datag 2 9JH2l carbon signalg &g £ QUCH. 1 = otLtel carbonyl( 8
(C) 173.40, 1422l methylene (S&(H) 2.30-2.33 (m, 2H), 1.60-1.64 (m, 2H)
1.35-1.25(m, 24H); 6(C) 34.8, 29.7, 29.6, 29.5, 29.4, 29.3, 29.2, 25.1, 22.7)
Jeln Gtukel oigdl (s(H) 0.88 ( .0Hz); &(C) 14.1)22H 1642
palmitate® MEHOQI carbon signal&c EZ& % £ =olg &= AL m/z 25501 A
[CHs(CH2)1.C00°] 2l mass £t 0I2& &olg £ QUJUCH. el LIHA 13942
carbon peak® 3JH2l tertiary methylJl (&S(H) 2.12, 0.97, 0.85; &(C) 30.1,
26.4, 18.7), otLltel C=0 JI (&(C) 209.1), otLtSl exo-OIZel (S(H) 4.88 1t
4.57 (2 br s; &(C) 109.8), & M2l OIE (S(H) 4.68 (dd, J = 3.9, 7.6Hz),
1.72 (ad, J = 2.0, 11.7 Hz); &(C) 77.7, 51.8), UIJHe OiIga (s5(C) 42.7,
30.4, 28.4, 19.9), S 42 (C) 146.7, 39.0)2 =M=Z=2H
megastigmaneE =R ZZHOR Gl FE2AUS 2 £ USDH H-H COSYRAZS =

)

SHOIC(2) 2k C(3)AtOI, C(3)2t C(4) AtOl, C(B)2 C(7)ALOI, C(7)2t C(8)AtOIS ¢
)

ﬂJI

2

U
I

Z2 =g & AVULL, HWBCOHIAM H-C(2)2t C(1" ), CH(3)/CHa(4)/H-6(C) 2+ C(5
CH2(7) /CH2(8) /Me(12) /CH2(13) 2+ C(B)AtOISl S2& A2 A

2
Ct. Ol2ist data2 2 H palmitatedl= C(2)0l HAZHSS
megastigmane 2ALEZ2 exo-HIE (S5(H) 4.88 It 4.5 .8) 1
C(2)0l HZE palmitated|E HMUSHLD Laggera alatalld =E2lE 0—(
-D-glucopyranosyloxy)- megastgma-9-oneDt OFZ= HI==otCH. ® St&t=2 129 AtHY
Z= NOSEYEA S Sot &I, C(2)0 HZE palmitate group & B-
tstls H-2(C)2 (S8(H) 4.68 (dd,J = 3.9, 7.6Hz)) coupling INEICZLH &0l
& = QUCt. NOESY data® 2H, H-C(2) 2 Me(12), H-C(2) 2 H-C(6) AtOISl A=
B Ol=2 22 Y& (a)2ds & = JUCL 0|2 22 2 E datasS &

I 2 =
o 382 125 5(13)-megastigmene-9-one-2 f-palmitateC 2 &2l SHGIY

Il
\,
~
>
~
E’_’,
N
O
LO
OO
Jﬁm\-—"

m

_,_

13. Compound 139 &=

Compound 132 2AE 2L=Z2A Libermann-Burchard BI20IM 2FHES LIEFUH
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ECHEZEHL0E 3JEsds € = AUJUCH.  HR-FAB-MS  ([#H]peak at
m/z471.3491)8 S5l01 XA Catis0s 22 ZHGIACH. H-NMR, “C-NWR, and
HSQC datas 2 & 30JHS| carbon signalS =2lg == QUL 1O = 62 HEIl s
(S(H) 1.43, 1.16, 1.13, 0.92, 0.92, 0.69; &(C) 33.5, 24.1, 24.0, 19.3,
17.4, 12.9), otLtel C=0 group &(C) 202.8, atLI2l olefinic H-atom ( §(H) 5.51
(s); 6(C) 128.8), Sl &tAet HAEE CH, (S5(H) 3.38 and 3.16 (2 o, J =
1.0 Hz), 3.52 1t 3.29 (2 d, J= 11.0 Hz); & (C) 69.8, 66.6) 11cl1)

Aot AAE CH (S8(H) 3.60 (dd, J=5.0, 11.0 Hz); &(C) 73.2) E2H 3
2 132 olean-12-ene JIE2=Z2 X U= triterpenoid SteE=sS =olg
QUCH ) w8t H-, “C-NMR, 'M-'HCOSY & HMBC dataZSEl 3t&t=2 132 C(4)0l
Z & CHOHE W25t OFHLER(Viburnum awabuki)HIA EZelEl 3 B ,28-dihydroxy-
12-0leanene-11-onedt OF3= HI==5tCH ® HUBCOIAl H-C(23) 2 C(3) / Me(24)AtOl
Ol =XHot= correlation2Z2H OH group C(23)0 2RSS SHE
StetE 139 AUA Z2t7E= NOSEYEA S Soted &lRMCH. C(3)0

group & p-geras H-3(0)2 (S(H) 3.60 (ad, J = 5.0,
A

10

R 4 o

=l 0, 11.0 Hz)) coupling

HEOZRH &olg QUCH. NOESY data® H2E, H-C(H5)S (a)&tsfolct) HM

S [ H-C(5)t H-C(23), H-C(5)1t H-C(23), H-C(23) 1} H-C(3), H-C(9)2 Me(27)
2 gt b

AFOIQ| cross peakll ZMZEE 1E2 22 sl q)UdS ES0IsHH D Me(24) 2t

Me(25), Me(25)2t H-C(18),

o 3= 132 35, 23, 28-trihydroxy-12-oleanene-11-one

~
o
o)
=
S
o)
c
=
oY
~
10
ny
A

Compound 14= RAHO| HAIAEF 3FE22A  H-NWR datadt 3E2 130 04
A J22Z 20t 1310 20| oleananel S22 MAE = URJUCEH. dedLt
130t HIWE O 23, 248 <«AXIH AZE -0HIF 1) & 3.210lMd HEHQI H-3
axial proton (dd, J =5, 11 Hz, 1H) signal2dt 5.18 (t, J = 3.5 Hz, 1H, H-12)
olefinic proton signal Ol LIEtLIE 2122 20t B- amyrin2 FEEUCH. Ol 4
of 2= “C-NMR [& 145.4 (s, C-13), -12), 79.2 (d, C-3)]t EIMS

1.7 (d,
data2 & =018t 2 QUQUCH [MetA JIZE0 20 %&U‘(I(%%) 9 H LB B-

ol
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o
o
o)
=
o)
o)
c
=
o3
o
10
ay
A

Compound 155 RAHO| HAIAE FE22A H-NWR datadt SHE2 142 i<
20t 142+ 20l oleananell S22 &Y == UIACH. ddLt

StetE 142 Hlwg O C-170 H2&& CHOH [3.56 (d, J = 11.0 Hz, 1H, H-28a),
(d, J=11.0 Hz, 1H, H-28b)]2 =HE Q& £ U § 3.230A HHA

-3 axial proton (dd, J =5, 11.0 Hz, 1H) signal2t 5.19 (t, J = 3.5 Hz,
1H, H-12) olefinic proton signal Ol LtEtLI= 222& 20t erythrodiol 2 =& &
QUCH. Ol&atel 2= SC-NMR [144.3 (s, C-13), 122.4 (d, C-12), 79.1 (d, C-3),
69.7 (t, C-28)]1t EIMS data2 & EOIE = UJUCH. OetM JIEU B2oE 28

X420 o HIWEIK erythrodiol ©2 S& &AL

-

16. Compound 162] X

Compound 16= 242 ZEH Stat== M 1H-NWMR data’l t&t= 162 1R AL
gt A2Z EO0F 152 20l oleanane}ll 2= S HAEY = JUJUCH U &
£ 152 Hlwg M c-40 HZE CHOH [3. J = 11.0 Hz, 1H, H-23a), 3.30
(d, J = 11.0 Hz, 1H, H-23b)]2 &= 0 G170 AZ & CH.OH
[3.52 (d, J= 11.0 Hz, 1H, H-23a), 3.30 (d, J = 11.0 Hz, 1H, H-23b)], & 3.60
A ®EAOI H-3 axial proton (dd, J =5, 11 Hz, 1H) signald 5.18 (t, J =
8.5 Hz, 1H, H-12) olefinic proton signal 0l UEL= 272z 20+ 3
B.,23,28-triololean-12-ene2 F=HGIQUCH. O0lAS] ZD= BC-NMR [145.9 (
Cc-13), 128.6 (d, C-12), 74.0 (d, C-3), 69.9 (t, C-28), 67.5 (d, C-23)]2t
EINS data2& =018 2 QUQUCH Wetd JIE0 20 28 %% o Hlwsto

33,23,28-triol-olean-12-ene 2 & =& L.

o
fo

o

o
>

17. Compound 172] X

Compound 172 2Ao| EAMAFO 3&22A H-NMR data® 22 1.04 (d,
J6.7Hz, 3H, H-21), 1.02 (s, 3H, H-19), 0.85 (d, J =6.7 Hz, 3H, H-26), 0.81
(t, J=7.3Hz, 3H, H27), 0.80 (d, J=6.7 Hz, 3H, H-25), 0.58 (s, 3H, H-18)
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Ol 2+2t methyl group peakJt LIEFStD |, 5.18(br s, H-7), 5.16 (dd, J = 8.5 Hz,
15.2 Hz, 1H, H-22), 5.03 (dd, J = 8.8, 15.3 Hz, 1H, H-23)0IAl olefinic proton
signal Ol ZtEEQACH. E8 “C-NWROIA 299HSl carbon signal Ol LIEFLID QU= A
©=2 20t sterol HZ2 SE2dS MAYE = JAA2H, S3al 212.1 (s, C-3)0
M carbonyl 2l Z=XH, & 139.5 (s, C-8)0IA olefinic quaternary carbondt 138.1
(d, C-22), 129.5 (d, C-23), 117.0 (d, C-7)0l Al olefinic methine carbon signal
of ZME steolg= ACH. el EIMSHIM= 2X01201 m/z 4100l A LIEHSECE.
ot Ze 2E g5 JIEM =2nE 2™ of HInao
(@]

spinasterone

RlY

18. Compound 182 X%

Compound 182 HAHo| RXH=2 5522 A H-NMR data2 22 & 1.14 (s,
8H, H-24), 1.05 (s, 3H, H-23), 1.00 (s, 3H, H-26), 0.92 (s, 3H, H-27), 0.89
(s, 3H, H25), 0.88 (d, J = 6.5 Hz, 3H, H-29), 0.83 (d, J = 6.5 Hz, 3H,
H-30), 0.78 (s, 3H, H-28)0IA 8IH2l methyl group peakJt LIEFGEDD, & 3.4701A
HME Xl H-3 proton signaldt 5.62 (dt, J= 5.9, 2.0 Hz, H-6) olefinic proton
signal Ol LIEFLID QURACH. SE8F “C-NMROIAI 30JHSl carbon signalOl LIEHLED QU
= A2ZE SO0t triterpenoid =S HaE = JUJUSH, ol 8§ 76.30A
hydroxyl group2l ZEME EQIGHAUS 9 (s, G-5), 122.0 (d, C-6)2Z=H
ZME EOIGHRALCH. EIMSHIAE 2XH0I20] m/z 4260l A LIEFGCH. Ol

2= dataZ =5t JIZE0 20 28x%P9 HIWL5t0 simiarenol 2

19. Compound 199] X

Compound 192 S ZXo=2A 'H-NMR data2 2% & 1.07, 1.00, 0.99,
0.95, 0.79, 0.790A 6JH2l angular methylJ|Jt singletZ, & 0.91 (3H)1 0.78
(BH)OIA 2JH2l secondary methy|J|Jt doublet (J = 5.4 Hz)& LIEILELD URUALCE.
&5t C-NMROIAL 30702l carbon signal Ol LIEFHLD QU= A2 20 ursane HIZ
ol & 79.301A hydroxyl
C-122t C-13Al0| OI=&2 ¢

Oltriterpenoid 3SIES2ES HAE %= UAJ/USCH,

2
groupl =ME EoIoI

=

OH § 139.8, 124.622 %

_50_



o =Z HOISIGCH. EIMSHAE 2X0I20] m/z 42601 A LIEFGCH. 019t 22
DE dataZ =86l JI1=0 20 28X HInEt a-amyrin© 2 B0l =
X 5194 CH

20. Compound 202 X%
Compound 202 RAHo| EAAN 522M 'H-NMR datalt 32 228 <
FAtet A2 20t 2% 20| lupanedl =S Gag = JUAJUCH. Lt §
3.74 (1H, d, J=10.8 Hz, H-28a), 3.28 (1H, d, J = 10.8 Hz, H-28b), 3.51 (1H,
d, J=10.9 Hz, H-23a), 3.28 (1H, d, J = 10.9 Hz, H-23b)0lAd S JH2l CH.OH
signal0l UEHLHE 2422 20t lupeol 2 =HEQACH. 0latel 2nt= “C-NMR[ &
152.0 (s, C-20), 4 (t, C-29), 74.0 (d, C-3), 67.5 (t, C-23), 60.5 (t,
C-28)]11t EIMSdataZ & = QI8 & UACH. MetM JIZ=0 20 28 o
w3t 23-hydroxybetulin2 S&3HULE.

0

21. Compound 212 2 =X

Compound 212 4K 2A H-NMR dataZ =2© 1.67 (3H, s, Me-3a),
0.86 (12H, d, Me-7a, 11a, 15a, 16)0IA 5JH2l methyl groupSl =M 4.16 (2H, d,
J=6.8Hz, H-1)0IM CHOHIISl &M, 5.30 (1H, td, J = 7.0,1.2Hz,H-2) GIA 1942
olefinic proton 2 ZIS &QI& £ QUUCH. L35 “C-NMROIA 20742 carbon
signal Ol LIEtLHL] U= H2Z2 20t diterpene HE2 SIEF=AUS MY = UM
o0, Sol 140.3 (s, C-3), 123.0 (d, CG2), 59.4 (t, C-1)0l A double bond2t
CH:0H2! Z=THet CH:0HOIS EME O 83 =tel otU2M EIMSHIME= & XH0I20I
m/z 2960 A LIEFGICH. Ol9t 22 DE dataZ Z8otd JIZE0 20 28 1%
ot HIW5H0! phytol 2 =0l SHGHRALE.

22. Compound 229 =X

Compound 222 49| @2z A H-NMR dataZ 2% |, 1.76 (3H, s, Me-13),
1.16 (3H, s, Me-15), 1.05 (3H, s, Me—14)0ll A 3JHSl methyl groupl =X 4.74
H, m, H-12a), 4.71 (1H, m, H-12b)Oll Al exo-metylened|2l Z=XH, 3.27 (1H, dd,

(
J=11.4, 4.8 Hz, H-1) OIA —-OHJF HZ = proton signalS &Q1g &= UJUCH. E
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st SC-NMROIlAI 15JHS] carbon signalOl LIEILID Q= 2402 B0t sesquiterpene
Aol sEeds oAE £ UASH, ol Zis= "c-NMR [6150.5 (s,
c-11), 108.6 (t, 12), 79.7 (d, G-1), 71.4 (s, C-4)2t EIMSOHIA ZX0I=20]
m/z 2960IlAl LIEFGCH [M2tM 2E dataZ Z&6t01 JIZ0 208 28119
ISt 1B ,4B-dihydroxyeudesman—-11-ene2 =0 =&AL

23. Compound 232 1%

Compound 232 gtAio] 222 A H-NWR data2 22 6.45 (1H, d, J = 2.1
Hz, H-6), 6.16 (1H, d, J = 2.1 Hz, H-8)0A flavonoid AZ2l H-8 & H-62| =X
£ Solg = QCt. 7.89 (2H, d, 4~8.8Hz, H-2' and H6'), 6.92 (2H, d, J =

8.8Hz, H-3' a 5")0A B2l H-2', H-3', H-5', ¥ H-6'0ll J|2IGt= proton
Of 2&=AD |, 6.72 (H, s, H-3)0A C22 H-3 signalE 2EZI apigenin
S =HE £ UACH. D212 “C-NMROIA 15IH2] carbon signalDt EIMSOIAE 2
XHOI201 m/z 2700l LIEHSCEH. OI2F 28 RE dataE ZJ&OIH JIE0M 21nE
23X HIW5tK apigenin 2 &0l SHGIALH

24. Compound 242 1%

Compound 242 49| @2 A H-NMR dataZ =8 1.57 (3H, br s, H-14),
1.13 (3H, s, H-12), 0.96 (3H, s, H-13)0IA 3902l methyl group2 = 5.16
(1H, br s, H-15a), 4.99 (1H, br s, H-15b), 0l A exo-metylened|2 =, 5.08
(1HH, d, J = 18.0 Hz, H-11), 4.88 (1H, m, H-10), 5.07 (1H, t, J = 7.8 Hz,
-5), 01K 242l double bond2l &=, 4.07 (1H, dd, J = 11.4, 2.1 Hz, H-3),
3.87 (MHH, dd, J = 10.5, 4.0 Hz, H-7)0Id -OHOt HAZE 2JHS| proton signal2
SHOI8H 4 QUUACH. £33 “C-NVROIAI 150Kl carbon signal Ol LIEHLID Qs Ao2
20} sesquiterpene H Lol FE2AS A4S & AJAQH, 0/&2 Zn= “C-NMR
[8153.9 (s, C-8), 141.0 (s, C-4), 139.8 (d, C-11), 125.9 (d, C-5), 125.9 (d,
c-10), 112.4 (t, C-15), 76.5 (d, C-3), 73.6 (d, C-7)]2 EIMSOIA =ZX0|=20l
m/z 23601 A LIEFGCH [M2tM 2E dataZ® Z860 JIZ0 209 28x® ©
ot HlWato 3,7- dihydroxyhumula—4,8(15),10(E)-triene® &l S&SIRULCE.

O||
a%
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25. Compound 252 1%

Compound 25= 2440l @224 'H-NMR datadt SHEI2 249 IR |AE A2
2 20} 242t 20| sesquiterpene S22 OAE 2 JAQUCH. D2iL+ H-NMR
data &5.41 (1H, d, J = 15.9 Hz, H-10), 5.34 (1H, m, H-9)OIA GtLI2l double
bond, 5.11 (1H, br s, H-12a), 4.86 (1H, br s, H-12b), 5.08 (1H, br s, H-13a),
4.94 (1H, br s, H-13b)HIM = IJHSl exo-metylene, 3.99 (1H, dd, J = 8.8,
5.2Hz, H-6), 3.91 (1H, dd, J = 6.3, 2.0Hz, H-2)0lAM -OHOt HZ&Z = 2JH2| proton
signal, 1.12 (3H, s, H-15), 1.00 (3H, s, H-14)0lA SOl 212 metylI|2
ETE =olsts URACH. LIEILID OlAte] 2= BC-NWR[ & 174.4 (C-3), 51.5
(g, -0CHs3) ]2+ EIMSUHIA EX0I20l m/z 2360l M LIEFSCEH. T2tA JIE0 E0E
28 o HlWsto 2,6-dihydroxyhumula-3(12), 7(13),9(E)-triene2 SHGIY

o

26. Compound 262 -1

Compound 262 =2tAo| DM A H-NMR dataZ 29 7.50 (1H, dd, J = 8.5,
2.0 Hz,H-6), 7.47 (1H, dd, J = 8.4, 2.0 Hz, H-2), 7.23 (1H, d, J = 8.5 Hz,
H-5)0ll A aromatic protons® EME &HOIE = JUUD 4.91 (H, d, J=7.8 Hz,
H-1'), 3.92~3.40 (6H, m, H-2'~6")OlAl glucopyranoside2 &, 3.86 (3H, br s,
OCH:=7), OlA 1002l methoxyl21Ql Z=IHE &tQls & QJUQUCH. L& SC-NMROIA 22
JHQl carbon signalOl LIEILELD §168.5 (s, C-7)0lA carbonyl 2l &EME &l ot
HOM EIMSH A= EX0I20] m/z 4780IM LIEFSCEH. 0l 22 2 dataE &
ool JI=Eol B1nE 28x“er Hlmate  4-0- B -D-glucopyranoside-3-hydroxy

methy| benzoateZ =90l S&AGIALH.

ol

27. Compound 272 X

Compound 272 c2tMo] 2224 H-NVR data® =29 7.03 (HH, d, J = 2.0
Hz, H-2), 6.93 (1H, dd, J=8.2, 2.0 Hz, H-6), 6.78 (1H, d, J = 8.2 Hz, H-5),
OlA aromatic protons® EME &g = JUJD 7.51 (H, d, J = 156.9 Hz,
H-7), 6.22 (1H, d, J = 15.9 Hz, H-8)UIM olefinic proton2 =ME &Qlg =
QUUCH. E3t SC-NMROIA 9IHSl carbon signalOl LIEtLID 8171.6 (s, C-9)O0iAl
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carbonyl carbon signal2 SEi carboxyl2 Z=MME &g %= USH EIMSHAM=
EXPOIQOI m/z 1800l LHEFGICH. 0I2F 22 2& dataE Z&olod JI&0 210

23 %ol Y W50 Caffeic acid® =0l SMBHALH.

28. Compound 282 =X

Compound 282 RAHo| HAMAFOZ M H-NWR datas 22 7.77 (H, d, J =
9.3 Hz, H-4), 6.93 (1H, s, H-5), 6.75 (HH, s, H8), 6.17 (1H, d, J = 9.3 Hz,
H-3)0ll Al 4742l aromatic proton2 ZEMHE &QI& 2 UUACH. L5 “C-NMROIA 9K
©| carbon signalOl LIEtLILD &§164.4 (s, C-2)0lA carbonyll E=ME &2l &t
O EIMSHAE 2XH0I=20] m/z 1780l A LIEISCH. 012 22 2E dataE S&ol
of JIZE0 209 28" HIW5H0! Esculetin2 290l SHGIRALE.

29. Compound 292 1%

Compound 29= L2tM 29 5522 M H-NWR datadt &2 112 IS SAH
st 22 20t 113t Z0l flavonoidHl Stet22=S &g == JA/UCH. DLt
TH-NMR dataOll M StOH2| rhamnoside signal Ol &H LtEtLt= H2 2 20t lupeol 2

=)

ZHCQUCH  OlAtel ZI= C-NMROIAL  21J#2l  carbon signal LIEHS D
FIMSdata® & =018 4 QQUCH. WMetA JI=0 2209 28X o Hlwshof

=
isoquercitrin® S&oISLCE.

30. Compound 302 &%

Compound 302 L&t 2% S22 A TH-NMR datadt 2t&f= 29% S =
AFEE o2 20 292 22 HEo Ste2ds &g £ JAJCH Lt TH-NWR
dataE =™ 3.94 (3H, s, OMe)OlA &b JH2l methoxyl LtEIHLI= 2H2Z 20t
Isorhamnet in-3-0-glucoside2 FAEZIRUCH. Ol&t2] Z D= 13C-NMROIA 22042
carbon signalOl LIEFGD EIMSdataZ & =18 &= QURUCH. WetA JI=E0 21

= 28%“ 4 9 YWt Isorhamnet in-3-0-glucoside® SXaHUCH.
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16 )J\
™0

H3C(H2C)14

13 R1=CH20H; R2=CH20H; R3=O
14 R1=CH3; R2=CH3; R3=H2

15 R1=CH3; R2=CH20H; R3=H2

16 R1=CH20H; R2=CH20H; R3=H2

Fig. 3. Structures of compounds 2, 12-20 isolated from

Aster yomena Makino.
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Fig. 4. Structures of compounds 21-30 isolated from

Aster yomena Makino.
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Fig. 5. Selected H"H Cosy(mm) and 'M-13C(—) long-range correlations
in HMBC spectrum of compound 12, 13

12 13

Fig. 6. Selected key NOE correlations in NOESY spectrum of compound 12, 13
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v. &2 &

O XA (Abutilon theophrasti Medicus)

M (Abutilon theophrasti Medicus)e= O}*LI’(M&/V&C@&@)O“ =£5t= Stoli &
0l Z2AEZAM UZSM0IH RS2 S0 stidle sIHM 5
X322 OFMAENZ A LIJF 2tde =2 L MZUA Kt ?Igr
H(Abutilon theophrasti Medicus)2l CH.Cl.2t nBuOH 2& 22 2E 114
ZClotALH. 22lE s S AYYY S&H JDIE4 el
SItol HIWE EUZ ot 1 St E &ol, SHE= UJACH 0] &2
lupenone( 1 ), lupeol (2), stigmasterol(3), B-sitosterol(4), 24-methylene-
4-seco-cycloart -4(28)-en-3-oic acid(5), 24-methylene-3, 4-seco-cycloart-
28)-en-3-methy| ester(6), (+)-(1S,4R)-7-Hydroxycalamenene (7), Hibicus!ide
8) isopropy!-B-glucopyranoside(9), Syringaresinol-4'-0-p-D-monog!ucoside
0), rutin(11) 22 22 &0l SHOIRUCH. 2E g2 25 HHHNM HS
clel SIS2E0/10 &2 6 o 9= UK HASUA 22l

\-_(')j
ro o
EE m gzrm
0 =

£ K

—~ O
= LA

ro
JA H
no m

sHoz o

—

AE
Py
ro
Pl
0l0
=)
Q

N
H

S IMO0| (Aster yomena Makino)

£ 280l (Aster yomena Makino)= =3tt(Asteraceae) Ol =ots CHAMZE=0I
okD

H H==, 82X, SRXNL &0 2f2t 5I1 JAs R0l AHHSHC

d=20 28 722 28 XShA f2H80I0 et A7 IFHXA =2
N2 ZAMEHO 22010 EMote A2t d=s 84061 ?6tH =2 48
= X

A
o
_O'ﬂ
8
a < 0

MOl (Aster yomena Makino)2l CHCl.2t EtOAc §§9§$’—E1 2 Mz=2
S22 LEole 2001 SEE2 2ottt 22lE st =1 gt
& JDJI24 02l 28 HIT% EH2 ot 1O 9&2‘?5 ,

st QUL 2 M=Z2 3tst=Z olll= MZ& megastigmane palmitate,
)—megast|gmen—9—one—2ﬂ—pa|m|tate(12)0|ﬂ CtE ©otlt= MZ& oleanane-
type triterpenoid, 34,23,28-trihydroxy-12-oleanene-11-one(13), 12l pB-
amyrin(14), erythrodiol(15), 3p3,23,28-triololean-12-ene(16), Spinasterone
(17), simiarenol(18), a-amyrin(19), Lupeol(2), 23-hydroxybetulin(20),
phytol(21), 1B ,4 B-dihydroxyeudesman—-11-ene(22), Apigenin(23), 3,7-
dihydroxyhumula—4,8(15),10(E)-triene(24), and  2,6-dihydroxyhumula-3(12),

w
FIO
eI
Id}

(_)'ﬂ
/P2
AL
° Jx
0

= ton

0
ol
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7(13),9(E)-triene(25), 4-0-B-D- glucopyranoside-3-hydroxy methyl benzoate
(26), Caffeic acid(27), Esculetin(28). isoquercitrin(29), Isorhamnetin-3-0-
glucoside(30) 2 22t =0l SHGIGL. 2E S22 25 Z2MOIMA HS

—T JTS
Zcle oE==0I0.
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Fig. 6 3 'SC-NMR spectrum of compound 2 4 (1 2 5Miz, CD50D)
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Fig. 7 2 ™H-NMR spectrum of compound 2 9 ( 300MHz, CD50D)



- 132 -

R e

e

s
I/

180.0 1700

1798'8p
00ST'6F
96TF'6F

$6.979

STEE'TL
FSSB'SL
£TET'BL
SS6b'8L

80.8'b6
8SE000T

ILLY P01
E£T08°S01

LGETITI
QOTLLTT
TBBI'ETI
TIEEETI

PSEL'SET

ST10'9%1
8SLG'GFT

0LS'8ST
£PT'65T
TSET'EI
PSPI99T

LT6S6LI

Fig. 7 3 'C-NMR spectrum of compound 2 9 (7 5MHz, CD40D)



001 ¢

- 133 -

Fig. 7 4 H-NMR spectrum of compound 3 O ( 300MHz, CD;0D)
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