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Triterpenes and Phenolic Constituents from Viscum album L.

Sang Zin Choi, Hak Cheol Kwon, Ae Kyung Chung, Sang Un Choi*, Kyung Ran Kim,
Sun Mee Lee, Suhk Neung Pyo and Kang Ro Lee”

College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea
*Korea Research Institute of Chemical Technology, Taejeon 3 05600, Korea

Abstract — The phytochemical study of Viscum album (Loranthaceae) led to the isolation of twelve com-
pounds, lupeol (1), betulonic acid (2), betulinic acid (3), terminic acid (4), ursolic acid (5), B-sitosterol (6),
o-spinasterol (7), oleanolic acid (8), 5-hydroxy-1-(4-hydoxyphenyl)-7-(4"-hydroxyphenyl)-hepta-1-en-3-on
(9), 2"-hydroxy -4',6-dimethoxychalcone-4-O-glucoside (10), 2-hydroxy-4',6"-dimethoxychalcone-4-O-[apio-
syl(1 — 2)]glucoside (11) and syringin (12). Their structures were established by chemical and spec-
troscopic methods. The cytotoxicity of the isolated compounds was evaluated by sulforhodamine B assay

against five cultured human tumor cell lines.

Keywords [ Viscum album, Loranthaceae, lupeol, betulonic acid, betulinic acid, terminic acid, ursolic
acid, B-sitosterol, a-spinasterol, oleanolic acid, 5-hydroxy-1-(4-hydoxyphenyl)-7-(4"-hydroxyphenyl)-hepta-
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APdsie] ARESISLT, BES Aduddstn okt
FEEY FEEHS SKK-00-005)° B@yo] ot

7171 % Al9f - §72 Gallenkamp melting point
apparatuss AMEEI] 43300 25 BASHA
ot NMRE Brucker AMX 50034 Varian UNITY
INOVA-500 spectrophotometer= AM23+4 Tl EI
Mass spectrum< VG70-VSEQ mass spectrometer
(VG Analytical, UK)Z ARE3le] =438}t LPLC
£ column? Lobar®-A Lichroprep Si 60 (Merck)
columng ARSI pumps DURAMAT 80 pump
(Germany)E AHE3ISit). #3€ HPLCE JAI LC
908 model(Japan analytical instrument) 4] detector
+ UV detector®} RI detectorS FA|of] ARE-3I5E1L
column JAIGEL 1H(20X900 mm)$} ZH(20X 900
mm)E QA3 A5t Column packing§
silica gel Kiesel gel 60(Merck)E AME-31%1 1,
sephadex’™ lipophilic sephadex LH-20(Sigma)S A}
&33eH, TLC platel= Kiesel gel 60F,5,(Merck)
& ARSI B Aok 10% H,S0,(n EtOH)S
AMgSIglon UV 254 nm, 365nm detections =
3t} %, % 2 column chromatography-%
Aok 15 Aeks A glo] ARSI YA Al
k2 17 AlekE AAIA ARG 55 A1k AF
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bioassay & 3-83l0] FHSIACLY Aol A5
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SK-MEL-2 (malignant melanoma, metastasis to skin
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& 9 28 - AT oF 3 ke AR A MEE
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%3l MeOH 97)A 350gS d9od, ol n-
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(0g) o =HE J3E 12F2 Fulsi%ich
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A (hexane : ethyl acetate =3:1)Z AAsle] WA &
T IE 5 (15 mpE IUTh H43 (1R
Sephadex LH-20 (CH,Cl,: MeOH = 1:1)# Lobar®-
A column chromatography (hexane :ethyl acetate
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< A4Stk CHCL, 3 (30 gelre Si0, column
chromatography (CHCly: MeOH = 40: )& A| 83}
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& Sephadex LH-20 (CH,Cl,: MeOH =1:1)%
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LH-20 (CH,Cl,: MeOH =1:1)7} Lobar®A column
chromatography (hexane : ethyl acetate =1:2)E A
el WA o) SHE 9 20mgE IAoH,
B2 (12g) 3o 2RE] Sephadex LH-20 ¥ SiO,
column chromatographyE %3lo] 33&E 10 (15
mg) ¥ 3FE 11 @0mgre UUTh B3 (692
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Sephadex LH-20 (CH,Cl,: MeOH =1:1)3 SiO,
column chromatography (CHCl;: ethyl acetate:
MeOH = 9:2:058 Algst] 54 FA34 si3hs
12 (12 mgE AR

S|EHE 1 — white powder, mp : 210°C, EI-MS m/z
(rel. int)) : 426 (M, 14), *H-NMR (500 MHz, CDCl,)
: 4.69 and 4.56 (each 1H, brs, H-29), 3.18 (1H, m, H-
3), 1.69 (3H, s, H-30), 1.04 (3H, s, H-26), 0.98 (3H, s,
H-23), 0.97 (3H, s, H-27), 0.84 3H, s, H-25), 0.79 (3H,
s, H-28), 0.77 (3H, s, H24), BC-NMR (125 MHz,
CDCly) : 15.2. (C-27), 162 (C-24), 16.7 (C-26), 16.8 (C-
25), 18.6 (C-28), 19.0 (C-6), 19.9 (C-30), 21.6(C-11),
25.8 (C-12), 28.0 (C-2), 28.2 (C-15), 28.6 (C-23), 305
(C-21), 34.9 (C-7), 36.2 (C-16), 37.8 (C-10) 38.8 (C-
13), 39.3 (C-1), 39.5 (C-4), 40.6 (C-22), 41.5 (C-8), 43.4
(C-14), 43.7 (C-17), 48.6 (C-19), 49.0 (C-18), 51.0 (C-
9), 56.0 (C-5), 79.6 (C-3), 110.0 (C-29), 151.6 (C-20)

SI#ME 2 — white powder, mp : 258°C, EI-MS m/z
(rel. int)) : 454 (M*, 8), 'TH-NMR (500MHz, CDCl,)
:4.74 and 4.61 (each 1H, brs, H-29), 1.69 (3H, s, H-30),
1.4, 1.08, 1.01, 0.9, 0.97 (each 3H, s), *C-NMR (125
MHz, CDCl,) :15.3 (C-27), 16.5 (C-26), 16.6 (C-25),
20.0 (C-30), 20.3 (C-6), 21.6 (C-24), 22.0 (C-11),
26.2(C-12), 27.3 (C-23), 30.3 (C-21), 31.2 (C-15), 32.8
(C-16), 34.3 (C-7), 34.8 (C-2), 37.6 (C-22), 37.7 (C-10)
39.2 (C-13), 40.3 (C-1), 41.3 (C-8), 43.2 (C-14), 47.5
(C-19), 48.0 (C-4), 49.9 (C-18), 50.5 (C-9), 55.6 (C-5),
57.0 (C-17), 110.4 (C-29), 150.9 (C-20), 182.1 (C-28),
218.7 (C-3)

8}8M8 3 — white powder, mp : 282°C, EI-MS m/z
(rel. int.) : 456 (M™, 30), 438 (12), 411 (6), 248 (45),
228 (58), 207 (66), 203 (38), 189 (100), 1H-NMR
(500 MHz, C;D,N) : 4.94 (1H, d, J=2.0Hz), 4.77 (1H,
s), 3.55 (1H, m, H-3), 1.80, 1.23, 1.08, 1.07, 1.02 and
0.83 (each 3H, s, 6 X H,), '3C-NMR (125 MHz, C;,D;N)
: 15.6. (C-27), 17.1 (C-24), 17.2 (C-25), 16.1 (C-26),
18.3 (C-6), 19.4 (C-30), 20.8 (C-11), 25.5(C-12), 27.4
(C-2), 27.9 (C-23), 29.7 (C-21), 30.5 (C-15), 32.1 (C-
16), 34.3 (C-7), 37.0 (C-22), 37.2 (C-10) 38.4 (C-13),
38.7 (C-1), 38.8 (C-4), 42.0 (C-8), 43.6 (C-14), 48.5 (C-
18), 50.4 (C-19), 51.5 (C-9), 57.4 (C-5), 58.1 (C-17),
80.5 (C-3), 110.6 (C-29), 152.1 (C-20), 179.6 (C-28)
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B}212 4 - white powder, mp : 290°C, EI-MS m/z
(rel. int.) : 472 (M™, 6), 'H-NMR (500 MHz,.CDCL,) :
4.84 (1H, brs), 4.73 (1H, brs), 3.93 (1H, m), 3.10 (H,
m), 1.82, 1.39, 1.19, 1.10, 1.08 and 0.98 (each 3H, s, 6
XHy), ®C-NMR (125 MHz, CDCly) : 15.8. (C-27),
16.8 (C-23), 17.2 (C-26), 17.6 (C-25), 18.7 (C-6), 19.8
(C-30), 214 (C-11), 26.5 (C-12), 28.3 (C-24), 29.4 (C-
2), 30.5 (C-15), 32.0 (C-21), 34.6 (C-7), 37.6 (C-22),
38.4 (C-10), 38.7 (C-4), 39.8 (C-1), 41.9 (C-8), 43.6 (C-
14), 495 (C-19), 50.6 (C-18), 51.7 (C-9), 56.9 (C-5),
57.8 (C-17), 79.6 (C-3), 80.8 (C-13), 110.1 (C-29),
151.9 (C-20), 179.8 (C-28)

8lgl2 5 - white powder, mp : 280°C, EI-MS nv/z
(rel. int.) : 456 (M™, 2), 438, 411, 248, 203, 189, 'H-
NMR (500 MHz, C.D;N) : 0.91 (3H, s, H-25) 0.97 (3H,
d,J=6.5 Hz, H-29), 1.02 (3H, d, /=6.5 Hz, H-30), 1.05,
1.08, 1.25 and 1.28 (each 3H, s, H-23, 27, 26, 24), 2.67
(1H, d, J=3.5 Hz, H-18) 3.48 (1H, dd, /=6.0, 9.5 Hz,
H-3), 552 (1H, t, J=3.5Hz, H-12), 3C.NMR (125
MHz, CDCl,) : 16.5 (C-26), 17.4 (C-25), 17.5 (C-24),
18,6 (C-6), 21.5 (C-29), 23.7 (C-16), 23.8 (C-23), 23.9
(C-30), 24.0 (C-2), 24.2 (C-11), 24.7 (C-27), 27.8 (C-
21), 29.8 (C-15), 30.7 (C-20), 31.0 (C-19), 33.3 (C-7),
37.1 (C-10), 37.4 (C-22), 38.9 (C-1), 39.6 (C-8), 39.9
(C-4), 42.4 (C-14), 47.1 (C-9), 48.3 (C-17), 53.2 (C-5),
55.7 (C-18), 79.4 (C-3), 126.3 (C-12), 138.4 (C-13),
176.5 (C-28)

S8 8 — white powder, mp : 197°C, EI-MS m/z
(rel. int.) : 456 (M, 6), 248 (100), 207 (30), 204 (32),
203 (72), 189 (30), H-NMR (500 MHz, CDCL,) : 0.74,
0.79, 0.89, 0.91, 0.92, 0.98 and 1.12 (each 3H, s), 2.83
(1H, bdd, /=4.0, 14.0Hz), 322 (1H, bdd, J=4.0,
9.5 Hz) and 5.28 (each 1H, m), *C-NMR (125 MHz,
CDCl,) : 16.0 (C-25), 16.5 (C-24), 17.8 (C-26), 18.9 (C-
6), 23.8 (C-30, 16, 11), 26.2 (C-27), 28.2 (C-2), 28.3 (C-
15), 28.7 (C-23), 31.0 (C-20), 33.3 (C-29, 22, 7), 34.3
(C-21), 37.4 (C-10), 38.9 (C-1), 39.4 (C-4), 39.8 (C-8),
42.0 (C-18,14), 46.7 (C-19,17), 48.3 (C-9), 55.9 (C-5),
79.7 (C-3), 123.3 (C-12), 144.3 (C-13), 184.3 (C-28)

B|EHE 9 - white powder, EI-MS m/z (rel. int.) : 312
(M, 91), 294 (27), 292 (15), 212 (5), 188 (49), 162
(70), 119 (82), 107 (87), 91 (76), 77 (52), 55 (36), 53
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Fig. 1 - Structures of isolated compounds 1~12.
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(12), 'H-NMR (500 MHz, MeOD) : 1.70 (1H, m), 2.54
(1H, m), 2.63 (1H, m), 2.69 (1H, dd, J=4.4, 15.2 Hz),
2.80 (1H, dd, /=8.0, 15.2 Hz), 4.03 (1H, m), 6.60 (1H,
d, J=16.5Hz), 6.63 (2H, d, J=85Hz), 6.75 (2H, d,
J=85Hz), 6.96 (2H, d, J=85Hz), 743 (2H, d, J=
8.5 Hz), 7.50 (1H, d, J=16.5 Hz), *C-NMR (125 MHz,
MeOD) : 31.3 (C-7), 39.8 (C-6), 48.8 (C-5), 68.1 (C-5),
115.4 (C-3"5"), 116.2 (C-3, 5, 123.8 (C-2), 126,5 (C-
1%, 129.6 (C-2, 67, 130.9 (C-2", 6"), 133.4 (C-1"), 144.8
(C-1), 155.7 (C-4"), 160.9 (C-4), 201.2 (C-3)

51812 12 - colorless needles, EI-MS my/z (rel. int.)
: 372 M™, 10), 'H-NMR (500 MHz, MeOD) : 3.86,
3.85 (each 3H, each s, 2X CHy), 4.22 (2H, d, /=5.5 Hz),
6.34 (1H, dt, J=5., 16.0 Hz), 6.53 (1H, d, J=16.0 Hz),
6.75 (2H, d, J=4.0 Hz), ®C-NMR (125 MHz, MeOD) :
56.8, 56.8, 61.2, 61.5, 70.0, 74.5, 76.7, 78.1, 102.4,
104.8, 104.8, 128.4, 130.2, 132.7, 134.0, 152.5, 152.6

AEgn ¥ 0

33HE 12 mp. 210°C) 9 Fiolu, EFMS
(molecular ion peak :my/z 426), 'HNMR, BC-NMR
datas F3) o] 3FHES] FAH]E CyHy00=% 4
35tk o224 EXsEE 6°0% AAE 5 glow
BCNMR spectrum©lX olefine $1X|ell 27} (81516,
110.0)9) signale] #FHEZ Yoz ghoz P
% 3t} 'H-NMR spectrumelX] 2H §0.77~1.69
ppm AQelA 7708 methyl groupS V2 5 )

=) ARFIEQ] 8169914 methyl groupe] T2
+ Z5 Ho} isopropenyl groupe] A= SSE
ZA351531 63.18 (1H, m)°lX] oxygenated carbon®
proton peak’}t UEhe Z2E #ASIG oM, 3456
and 4.69 (each 1H, s)°4 terminal methylene group
9] vinylic proton5-& #AE F Ak BCNMR
o= % 30712 carbon peak’} B33, 79.6ppmel
A oxygenated carbon?l C-39] signals #HEE <
2lslew, 151.6 ppm¥} 110.0 ppmelA olefine]
signals & & SIgict. o] AAE npgew It
E 12 triterpeneZ=oll 4] lupane typel] 3}gEQ
lupeol (3B-hydroxy-lup-20(29)-ene)EA1 FHE 5= 3
A, 71E BE 8 v|wd g M2 dx)sie] g9,
st
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EE 2= mp. 258°CR B4 Fgoln], EI-MS
(molecular ion peak :m/z 454), 'H-NMR, BC-NMR
data® E3) ©] SFES] AN CH0,08 5
et ol2AN EXITE 82 44T + 9oH
BBC.NMR spectrumollX] olefine 1=}l 278 (§150.9,
11042 signal® 1709] acid signal (§182.1, -COOH),
8218.7914] ketone®] signalo] HAFLZZE VA=
oz AzkE 4 9t 'H-NMR spectrumeollx] B3
80.83~1.69 ppm A ¥olA 67012 methyl groups
#&EE = Qe AATEA 81699141 methyl
group®] #2EE Z4& Hol isopropenyl groupe] 2
gtelo] Q&S FAHIP §4.61, 4.74 (each 1H,
brs)oll 4] terminal methylene group®] vinylic proton
52 3RS 5 Ui BCNMReE F 30719
carbon peak’} ®$11, 150.9 ppm¥} 1104 ppmelA]
olefine®] signal¥} 182.1 ppm®| A acid®] signals
2 4 9o 2187 ppmolA ketone2 carbon
peakS FAT F Sict. ode] AAE v e 3
BHE 2% triterpeneZollA] lupane typed] I}ETEQU
betulonic acid (3-oxo-lup-20(29)-en-28-oic acid) 241
238 4 A, 71E B0 ving A3 Mg o
2] g1, SIS

SHE 32 mp. 282°CR WY adoln, EI-MS
(molecular ion peak :m/z 456), 'H-NMR, “C-NMR
data® 53 o] FFEY FAL CyHu 0,07 F
At o2 EXInE 707 AZE 4 glon
BCNMR spectrumellX olefine $1x]ell 270 (8152.1,
110.6)2] signal®} 1711¢] acid signal (5179.6, -COOH)
o] #AFrE UM glow A7isk &= it} 1H-
NMR spectrum®liX] B4 50.83~1.80 ppm *|%oflA
6712] methyl groups TEE = =l AR
Q1 §1.80°014] methyl groupe] #&AEE= Z& Hol
isopropenyl groupe] AgH A& FFIAx
8355 (1H, m)°ll~ oxygenated carbon?] proton
peak’} YERF=E A& BT, 84.94 (IH, d,
J=2.0Hz) and 4.77 (1H, s)°A terminal methylene
group®] vinylic protonE-g BAE £ ek BC-
NMRoX+= & 3071] carbon peak’} ®.Sl1, 80.5
ppmollA oxygenated carbon®! C-3%] signals ¥z
g+ Yo, 152.1 ppm3} 110.6 ppmoIA] olefine
2] signal®} 179.6 ppmollAl acid®] signals &
AT o] AHE vigoR I3HE 32 triterpene
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oA lupane type®] FEEQ betulinic acid (3p-
hydroxy-lup-20(29)-en-28-oic acidZA F4& F
A, 71E B393) v\ws A Az Ux)ste] B,
433t

SRME 45 mp. 290°CR! 94 Fubdoln], EL-MS
(molecular ion peak :m/z 472), 'H-NMR, “C-NMR
dataZ B3 o] 3RSl BARS CyH 0,02 F
it ol Ex3lnE 72 AzZHE 5 9lod
BCNMR spectrumellX] olefine ¢l 27) (51519,
110.)9) signal®} 17§9] acid signal (5179.8, -COOH)
o] FAHEZ Uux= gog yze & g}, H-
NMR spectrumoflx] B3 §0.98~1.82 ppm X|&ejA
6789) methyl groupS #EE 5= Q=T A=
¢l 51829014 methyl groupe®] A= 2L Ko}
isopropenyl groupe] AFE] A& FAHFI
83.10, 3.93 (1H, m)*IA oxygenated carbon®} proton
peak’} ERhs A& #EASIGOH, §4.84 LD 473
(each 1H, brs)oll*4] terminal methylene group]
vinylic protonE-2 #2g 5= glth. BC-NMReA
& % 3070¢] carbon peak’} B3, 79.6 ppm
80.8 ppmell A oxygenated carbon signal® TH3F
 %l%len, 1519 ppm} 110.1 ppmelA olefine?)
signal?} 179.8 ppmollA acidd) signate & 3= U
ok oo AFE gk o2 33ME 4% triterpene®
oA lupane typeS] 3+FE< terminic acid (3P,
13B-dihydroxy-lup-20(29)-en-28-oic acid)Z4 A
& AT, 71E B30 vwd A3 HE X3l
I, Tk

3lgkE 5t mp. 280°C]l W& Eitoln, ELMS
(molecular ion peak :m/z 456), '"HNMR, “C-NMR
datag F3l ©] FFEL] B2 CyHgO0,0% F
it o)2X BT 707 e 5= glon
BCNMR spectrumellA] olefine $1x|oll 271 (5126.3,
138.4)9) signal®} 1719] acid signal (6176.5, -COOH)
o] BAHTZ Y= oz Qe = ot 1H-
NMR dataclAl B §0.91~1.28 ppm XA 774
9] methyl groupS #EI 5= gi=d], o1F 0977
1.02 ppm®l 4l doublet (each 3H, d, J=6.5 Hz)°]
#2s]ojA] secondary methyl groupls 48 &
ARk T3 348 ppmoll A oxygenated carbon ]
proton peak’} doublet of doublets (J=6.0, 9.5 Hz)
o7 Uehtes S Hol 33-0HYL FAslgon,

8552 (1H, t, /=3.5Hz)°I| olefinic proton peak’}
Heh s ZAoZ o] S3E-L ringelel skt o)57A
e 7 7RIS FHE 4 9lth BC-NMRe)
A % 30709) carbon peak’}t B, 79.4 ppmell
A] oxygenated carbon?! C-39] signale #&E 4
Ao, 126.3 ppm# 1384 ppmell C-12, C-13
9 signal® 1765 ppmolA acid®] signal® & F
AT oo ARE vEO R 33ME 55 triterpene
AER  ursolic acid (3p-hydroxy-urs-12-en-28-oic
acd)EA F9F 5 QI3 71E EAL2e nigst
A3 ME dxsl] B8Rl FAsh

e 6 ¥ 7 A2 mp. 140°C T 168°CQ] ¥
A Fago)n, ELMS (molecular ion peak : m/z
414 2 412), 'THNMR, "CNMR dataZ %3} 3138
6 3 72 HAel g8 EASH= phytosterol! p-
sitosterol @ o-spinasterol®. F=A3lHon 7)|& 23
By nlwgt A3} M2 Yxjsle] g, S5t

3k 82 mp. 197°CRl #4) F7doln, EI-MS
(molecular ion peak :m/z 456), 'H-NMR, 1C-
NMR dataE 53 ©] M2 AR CypH 0,2
2 F33rh o]2H EXITE 708 Az 5
2en BC.NMR spectrumold olefine $1X e 274
(8123.3, 144.3)2] signal®} 172 acid signal (5184.3,
-COOH)°| #2HT R 5289] triterpene© & AY2}5}
+ 9tk 'HNMR dataoldd ¥ 8§0.91~1.30 ppm
2904 7708 methyl groups #EE 5 YU,
3.22 ppmolM oxygenated carbon®] proton peak”}
doublet of doublets (J=4.0, 95Hz)2.2 1 }el}=
Z& Hol 3B-0HYS FA3I9 o, §528 (1H, m)
oA olefinic proton peak’} YER}=71 08 o] 33t
&2 ring?tel] 3Rt olFATE e FRYE F
A 4= QSith. BC-NMReM= & 30709] carbon
peak’} W, 79.7 ppmelM] oxygenated carbon$!
C-39 signate #AY 4= gI9low, 1233 ppm
144.3 ppmellA] C-12, C-139] signal®} 184.3 ppmell
A acid®] signal & 3= %Itk oY AE w}
g0z 3¥HE 82 triterpened| %¢) oleanolic acid
(3B-hydroxy-olean-12-en-28-oic acid)ZA] A& 4=
AR, 71E 29 njad A M2 U=
I, T3t

313 9= WA Bubidoln] EI-MS (molecular
ion peak:m/z 312), 'H-NMR, BC-NMR dataZ %

J. Pharm. Soc. Korea



1389 Exleld= Ul s 4% 597

3 o] #FEe] FAAL C\oH, 0,02 F743I3T
o|ZM EXILE 1002 AL £ glony BC.
NMR spectrum®l| 4] olefine $]X]o] 1470 (81154~
160.9)2] signal®} §201.22] ketone signal®] TR
o}, 'H-NMR dataol] B 322 ppmel*] oxygenated
carbon®] proton peakE #ZET F 31T, §6.63,
6.75, 696, 743 (each 2H, d, J=85Hz)llA] aromatic
o] o]FAY peaks} 86.60, 7.50 (each 1H, d, J=
165 Hz) A trans¥ X1 2] linear ©}5ZdE proton
peakS 23 = Qlgity. BC-NMRoME & 19719
carbon peak’} R 1 68.1 ppmolA oxygenated
carbon®] signals TEE & U™ §1154~160.9
oA aromatic®] ©1FAE signats: TEET 5 U
=l 53] 8155.7% 160.92] peak’} AAFIEOZ o]
F3 703 Kol C-49 4"t oxygenated carbon®
< F3E 5 Aotk T3 §201.2914 ketoned] &
g FHE 7 ATk ol AHRE nigew gt
£ 9% 5hydroxy-1-(4-hydoxyphenyl)-7-(4"-hydroxy -
phenyl)-hepta-1-en-3-one® 2 Fg& 4= Ux, 71&
E3195) vwst 23 Mg dx)slo] g1, a5t

sHhE 10 2 112 34 224 flavonoid AlNE
o7 RMEEY o3ty A4 W JI71RA ARE
23l 1 FZE Zz} 2-hydroxy-4',6-dimethoxy-
chalcone4-O-glucoside & 2-hydroxy-4',6-dimethoxy-
chalcone-4-O-[apiosyl(1—2)]glucoside® 7 3}%] 0,
ol AN 7|2 el Baud S¥EREA 71E
B3935 n)wdt A3 A2 dxsle] 81, A1)

3RRME 125 54 2oy, EI-MS (molecular
ion peak:m/z 372), 'H-NMR, C-NMR data® %
3 o] g ¥Rl CH, 0,02 A5t
THNMR dataollX] B9 34.87 (d, J=7.5 Hz)olX 2
9] anomeric protons & 4 A%°™ gt coupling
constant® Ko} Bformel ZE& FASHACL? w3
83.85, 3.86 (each 3H, each s)°l*] methoxy”]<]
proton peakE #HE3 4 glon, §6.75 (2H, 4,
J=4.0Hz)°I|A aromatic®] ©]5Z% proton peakE,
8634 (1H, dt, /=5.5, 16.0Hz), 6.53 (1H, d, /=
16.0 Hz)lA linear )543 proton peaks #HEE
4 Atk BCNMRolXE & 17709) carbon peak
7} B31 56.8 ppmolld 2702 methoxy”]| signal&
L 7 ANeH i o)FAE signals BEEY
T AT oY AHRE uigoz IFPE 12

Vol. 45. No. 6. 2001

phenolic glycosideQ! syringin [3-(4-glycosyl-3,5*-
dimethoxyphenyl)-2-propenol 12 & 3% + %1,
71E 393 v\wd A3 M2 A8 811, B4
BTt

o1} 12%F IRLEES 559 YAHET dlsied
AE5Y E44EE HAEHY 2 2 2%
triterpene?] betulonic acid®} betulinic acidel|A4 ©F
=3 Z2& SARE dE 5 AT IREE 2004
T 4z FAEZF) diste EDg, #e] 1.02
(HCT15), 147 (A549), 1.71 (XF498), 2.98 (SK-OV-
3) ¥ 341 pgml (SK-MEL-2)22 uehgor, gt
Z 394E= 0.97(A549), 1.10 (HCT15), 1.24 (XF498),
153 (SK-OV-3) 2 268 pgim/ (SKMEL-2)3 2-&
29437} itk 33 29 3 ©]9)9] e 1059
SRS EDy#t0] 10 ug/ml oPgo R 559 ¢4
o] dist AESAHEo] mlekghs & 5= STk

= E
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