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Alstract — The phytochemical stady of Pisessr el (Loranthacese) led to the 1solation of twelve com-
pounds, lupeol {1}, betulonic acid (2), betulinic acid (3), terminie acid (4), ursolic acid (53, f-sitosterol (6),
ospinasteral (7, aleanclic acid (8), 5-hydrosxy-1-(4-hydoyphenyl)- 74" hydeoogphenyl-hepta-1-cn-F-on
(9, 2-hydrozy 4,8 <limethoxychaloone-d--glucoside (10), 2-hypdroy £, 5-dimethoxychaloone-g-O-Tapio-
syl ~ 2)lplneoside (11} and syringin (1Z). Their structures were ¢stablished by chemical and spec-
lresoapic methods, The cytotordcity of the isolated compounds waa evaluated by sulforhodsmine B assay

against five cultured human tumor cell hoos,

Keywords [0 Wscwsn offtom, Loranthacese, lupeol, betulonie acid, betulinie acid, tecminde acid, wesalic
acid, B-sitosters], e-spinasterol, ofeanclic acid, 5-hydroocy- 104 tidomesrphens -7-(4" by doooorphenyl)-hepta-

l-en-3-om,
[apiosyl(1 — D)lglucoside, syrngn, cytotoxicity
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Addle] AMgegiT, TEL Adwshfely ekald)s
F2 (EEUT SKR00-005)e slatsle] ¢ick,
2171 9 ARt — 238 Gallenkamp melting peint
apparatus= AMESbe] BadslEont s BASEA]
@gich NMER2 Brucker AMX 5007 Vajan UNMITY
INOVA-500  spectrophotometer®&  Ad-&#gich  EI
Mass spectrume VGTOVSEQ mass spectrometer
(VG Analytieal, UKYE AHste] 5331030k LPLC
£ colwmne Lobar®A Lichroprep Sio 60 (Merck)
column® AMEISAT pumpes DURAMAT 80 pump
(Germany)E AMHEElgity, 288 HPLCE JAL LC
9% modelfopan analytical instrument) =4 Jetector
T UV detectors} RI detectorS B4l ARSI D
columns JAIGEL 1H0x900 mm)Ek 211(20% 900
mmys FFsS ARESHETH Column packing &
silica geld Kiesel gel 60Meck) S AMESHE:,
sephadex’= lipophilic sephadex LH-20(Sipma)g A}
282 H, TLC plate Kiesel gel 60F,.,Merck)

& ANl DA AR 10% HLS0 0 EtOHYS

Algalsles] TV 254 nm, 365 nm detections
Hagek, &, 28 ¥ column clwomatography-2-
Ak 1 A2k A gle) AMgsislE YelA) A
& 15 AlekE Al S 55 A2hg A
FEEnt, AELA A9E sulforhodamin B (SRE)
biussay HS 88l ALY Hge) AR
GALFEL A5G (non emal cell lungewcinen,
S0V (adenocarcinoma, ovary malignant ascites),
SK-MEL-2 (malignant melanoma, metastasis to skin
of thighy, XF4%8 (central nerve system tumor} Bl
HCT-15 (colon adenocarinoms) Sefch,

TH W 2 - T k3 o A A4S
5497t methano! MeOHyE 2 A2 W3 aha @),
S0°CZ BMT £3slEh S2ds 24 T
a3l MeOH 47~ 3508 Hdsicn], o|F p.
hexane, chlorofoemn (CHCEE butanel (BuOHE &
VML RSk nhevane (45g), CHCL (30 92 BuOH
(30g HH o2 8E FEE 105E elsld)

EES] B8] —nheane 2545 212 Si0, column
chromatography (hexane : ethiyl acetate=10:1~0: 1)
Axlgte Pl REHI~HACR relew Hs
By 2HE nhevane: E0Acd : 1S fSaMs

silica gel column chromatography s SWE &,

Sephadex LH-20(CH,CL,: MeOH = 1: 1)@} Lobar™
A colunn  clromategraphythesane ;ethyl  acefate =
4:1)2 FHAEte] f4 Bale] 2 1 020 mpd
Ak, H4T @82 p-hexane : BtDAc (4: 12 -
SR silica gel column chromatographyS =3
2] He] ARH (H4I-H43E 92 % Ha 0
g B8 Sephadex TH-2) (CHyCL: MeOH =1:1)
% RP Lobar™A (MeCN} column clromatogeaphy
T AMele] gy Fagile HEm 2 (15ngE 99
th HiZ 2 ¥EL Sephadex LH-20 (CHLCI, :
MeOH =1:1}*% t}4] 3 52] 4588 H421, Hi22
9 H4235% viE o 4¥Y HA2L G0mps
Lobar®-A (hexane : ethyl acetate = 4: N2 “HAsled
W Bkl SE 3 (Mmgd 93T, ARE
H422 (S00mghE RP Lobar®-A MeCN) column
chromatography 2 HA18e] W8 FEola) 23315 4
E0mgrd 9on ARE H423 (300 mgrs Lobar®-
A (hewane @ ethy] acetate = 32 1E F=5led wla B
Tt e 5 (16 mpE YHTh Hes (1 pRad
Sephadex LH-20 {CH,Cl: MeOH =1: 1) Lobar™
A column chmrﬁalograph}r {hesane ; ethyl  acetate
=3: )5 AlE Wa 2abiks] S § (20 m)
& B3tk CHCL ¥ (30 gelMde S0, coluwnn
ehromatography (CHCL,: MeOH = 40: )3 A5t
o $iE BF C1~-CHLE YE ¥, C1 Q0 gt
8% Sephadex LH-20 (CH,Cly: MeOH =1: 1)
5i0y column chromatogeaphy  (CHCy : MeOH = 30
(LE AEE R HEE 7 @mgg 99Tk
(2 3g &2 50, columne chromatography (CHCL,
:MeQOH = 30: 1S 3¢ %, Sephadex LH-20
(CHCL: MeOH = 1: )7} Lobar™A colvmin chrooea-
tography (hexane ; ethyl dbetate = 1.5:1)2 A A
o e B HEE 8 400 mgE ¥ BuOH -
¥ 309S S0, coumn chromatography (CHCL,
‘MeOH = 10: 1~5: 138 A18sls3A 4 7je] By
{B1~B3)2= 1} F, Bl (6g) ¥E2 Sephadex
LH20 (CHCL:MeOH = 1: 155 Lobar®A oclunn
chromatography  thesane :ethyl acetate =1 :HE Al
Wil wla) Bk ZEhE 9 (0meyE Helew,
B2 (12g) £H°=21 Sephadex LH-20 ¥ S0,
colunn chromatography 3 35t 88E 10 (15
mg) W FHE 11 20mg2 dYch B3 G
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Sephadex LH-20 (CH,Cl,: MeCH =1: 1) S0,
columin  chromtegraphy  (CHClp: ethyl  acetate:
MeOH =9:2: 0.5/ A3sle] 24 A74 glas
12 (12 mgE vk

FHEE [ —white powder, mp : 210°C, ELMS mi
(rel. int.) : 426 (M*, 14), *H-NMR {500 MHz, CDCL)
: 469 and 4.56 (cach 1H, brs, FI-29), .18 (1H, m, H-
), 169 (3H, =, H-50), 1.04 (3H, s, H-26), 0.68 (34, s,
H-23), 0.97 (3H, 5, H-27), 0.34 (3H, s, H-25), 0.79 (3H,
s, H-28), 077 3H, s, H2d, “CNMR (125 MHz,
COCl) : 16.2. (C-27), 162 (C-24), 16.7 {C-26), 16.8(C-
26), 18.6 (C-28), 19.0 (C-6), 109 (030, 21.6(C-1D,
258 (C-12), 280 (C-2), 282 (C-15), 28.6 (C-23), 30.5
(C-21), 349 (C-T), 362 (C-18), 37.6 {C-10) 388 (C-
13), 39.3 (C-13, 385 {C-4), 40.6 (C-22), 415 (C-8), 43.4
(C-14), 43.7 (C-17), 486 (C-19), 49.0 (C-18), 510 (-
9), 56.0 {C-5), 79.6 (C-3), 110.0 (C-29), 1516 (C-20)

BEME 2= white powdsr, mp : 258°C, EI-MS miz
{rel. int.) : 454 (M, ), 'HNMR (S00MHz, CDCly)
14,74 and 4,81 (each 1H, brs, H-29), 1.69 (3H, 5, H-30,
144, 108, 101, 0.99, (.97 (each 3H, 5), BCNMR (125
MHz, CDCL) 1163 (C-27), 165 (C-26), 16.6 (C-25),
200 (C-30), 203 (C-6), 216 (C-24), 220 {C-11),
26.2(C-12), 27.3 (C-23), 303 (C-21), 312 (C-15), 32.8
(C-16), 34.3 (C-7), 348 (C-2, 37.6 (C-22), 37.7 (C-10)
992 (C-13), 40.3 (C-13, 41.3 (C-8), 432 (C-14), 47.5
{C-19), 48.0 (C-4), 49.9 {C-18), 50.5 (C-9), 55.6 (C-5),
§7.0 (C-17), 110.4 (C-20), 150.9 (C-207, 182.1 (C-28),
21R.7 (C-3)

SHEHE 3 —white powder, mp : 282°C, FIMS mfz
(rel. int) : 456 (M, 20, 438 (12), 411 {6), 248 (45},
228 (58), 207 (66), 208 (38), 189 (100), 1H-NMR
(500 MHz, C;D:MN) : 4.94 (1H, 4, J=2.0Hz), 4.77 {11,
g), 3.55 (1H, m, H-3), 180, 1.23, 1.08, L.07, 1.02 and
(.83 (each 3H, s, 6 Hy), ¥C-NMR (125 MHz, C,DN)
: 16,6, (C-2T), 17.1 {C-24), 17.2 (C-2%), 16,1 {C-26),
18.3 (C-8), 19.4 (C-30), 20.8 (C-11), 25.5(C-12), 27.4

(C-2), 27.0 (C-238), 2007 (C-21), 30.5 (C-15), 32,1 (C-

16), 34.3 (C-7), 37.0 (C-22}, 37.2 (C-10) 384 (C-13),
28.7 (C-1), 388 (C-4), 42.0 (C-8), 43.6 (C-14), 48.5 (C-
18), 504 {C-19, 515 (C4), 574 (C-5), 581 {C.17),
0.5 (C-3), 1106 (C-29), 152.1 (C-20), 1726 (C-28)

Vol A5 N, & 20071

SHEE 4 - white powder, mp : 290°C, EI-MS mé
{rel. int.) : 472 (M, 6), "H-NMR (500 MHz, CDCL) :
484 (1H, bre), .73 (1H, bes), 2.93 (1H, m), 3.10 (IH,
m), 1.82, 1.39, 1.19, 1.10, 1.08 and 0.95 {each 3H. s, 6
XHp), BC-NMR (125 MHz, CDCLy) : 168, (C-27),
168 (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), 204 (C-
2), 30.5 (C-15), 32.0 (C-21), 346 (C-7), 37.6 (C-22),
38.4 (C-10), 38,7 (C-4), 39.8 (C-1), 41.9 (C-8), 436 (C-
14), 485 (C-15), 50.6 (C-18), 517 (C-9), 56.9 (C-5),
575 {C-17), 72.6 (C-3), 308 (C-13), 1101 (C-29),
1519 {C-20), 179.8 (C-28)

EIfhE 5 —white powder, mp @ 280°C, EI-MS myiz
(rel. int) : 456 (ML*, 2), 438, 411, 248, 203, 189, 'H-
NMR (500 MHz, C;D:N) : 0.91 (3H, s, H-25) 0.57 (3H,
d, F=6.5 Hz, H-29), 1.02 (3H, 4, f=6.5 Hz, H-30), 1.05, .
1.08, 1.25 and 1.28 {each 3H, s, H-23, 27, 26, 24), 2.67
{1Y, 4 /=35 Hz, H-18) 3.48 (1H, dd, /=60, 9.5 Hz,
H-3), 552 (IH, t, J=35Hz, H-12), “C-NMR (125
MHz, CDCL) @ 165 (C-26), 17.4 (C-25), 175 (C-24),
18.6 (C-8), 215 (C-29), 23.7 (C-16), 23.8 (C-23), 23.9 .
(C-300, 24.0 (C-2), 24.2 (C-11), 247 (G-27), 275 (C-
21}, 29.5 (C-15), 30.7 (C-200, 31.0 (C-199, 33.3 (-7,
37,1 (C-10), 37.4 (C-22), 38.9 (C-1), 306 {C-5), 39.9
(4, 42.4 (C-14), 47.1 (C-9), 483 (C-17), 53.2 (C-5),
557 (C-18), 794 (C-3), 1263 (C-12), 185.4 (C-13),
1765 (C-23) :

ERE 8 — white powdeg mp ; 197°C, EI-MS mi
(rel. it} : 466 (M*, 6), 248 (100}, 207 (30), 204 (32),
203 (723, 189 (300, "FI-NMR (500 MHz, CDCl,) « 0074,
0.79, 0.8, 0.91, 0.92, 0.58 and 112 (each 34, 5), 2.83
(AH, bdd, f=40, 140Hz, 522 (1H, bdd, f=40,
9.5 Hz) and 328 (each 1H, m), BC-NMR (125 Mis,
CDCLY: 18.0{C-25), 16.5 (C-24), 17.8 (C-26), 189 (C-
6, 23.8 (C-30, 16, 11}, 26,2 (C-27), 28.2 (C-2), 28.3 (C-
15), 28.7 (C-23), 310 (C-20), 33.3 (G-29, 22, 7, 543
(C-21), 374 (C-10), 38.9 (C-13, 39.4 {C-4), 38,5 (C-8),
42.0 (C-18,14), 46.7 (C-19,17), 48.3 (C-9), 55.9 (C-5),
797 (C-3), 1283 (C-12), 144.3 (C-13), 1843 (C-28)

B2 9 - white powder, EFMS myz {rel. int) : 312
(M*, 91), 294 (27), 292 (15), 212 (5), 188 (49), 162
(700, 119 (82), 107 (87, 91 (78), 77 (52), 55 (36}, 53
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(12}, TH-NMR (500 MHz, MeOD) : 1.70 (1, n1), 2.54
(1H, ), 2.63 (1H, m), 269 (1}, dd, f=4.4, 15.2 Ha),
2.80 (1H, dd, /=80, 15.2 He), 4.03 {1H, m), 6.60 (1EL,
d, F=185Hz), 663 (2H, d, f=85 Hz), 6.75 (2H, d,
J=85Hz), 96 (2H, d, J=85Hz), 743 (2H, d, J=
8.5 Hz), 7.50 (1H, 4, f=16.5 Hz), “C-NMR (125 MHz,
MeDD) : 313 (C-7), 30.8 (C-6), 48,8 (C-5), 8.1 (C-5),
115.4 (C-37a", 116.2 (C-3", 5%, 123.8 (-2, 126.5 (C-
1", 126.6 (C-2', 67, 130.8 (C-2", 6%, 133.4 (C-1"), 144,53
(C-13, 155.7 (C-4", 1608 (C-47, 2012 {C-3)
2B 12 — colorless needles, EI-MS myz (rel. int)
: 372 (MY, 10), 'HNMR (500 MHz, MeOD) : 3.86,
3.85 {euch 3H, each 5, 23X CH,), 422 (2H, d, /=55 Hz),
6.34 (IH, dt, /=55, 160 Hz), 6,53 (1H, d, /=16.0 Hz),
6.75 (2H, 8, /=40 Hz), PC.NMR (125 MHz, MeOD) :
bBB.8, B6.B, 812, 615, TO., 745, T6Y, TR, 1024,
©O1048, 1048, 1284, 1302, 132.7, 1340, 1525, 1526

W B R

HEE 12 mp. 210°Ce] @i Bkl EIMS
(moleclar jon pedk :mz 426), 'HNME, “BCNMR
dataZ FE] o] HEEY EekEe O H00E 3
Sl ol2M EHEHTE 408 47 4 glom
BCNMR spectrumelld olefime £]3te] 271 (51516,
110.008] signake] F2E 22 oju]s goe Az
£ otk 'HNMR spectrume] ] B 30.77~1.489
poin A9l 702 methyl groups FHEE £ 91

= A7l 8169004 methyl groupe] s3ats]
= A% 3o} isopropenyl groupt) AEEC UHE
5 83,18 (H, melA oxygenated carbon)
proton peakr} JER-HE AE S SH, 8455
and 469 (each 1H, g2l terninal methylens group
2] vinylic protonE-g Y 4 ¢sich VCNMR
Ax = % 300E carbon peak”l B3EGL, 79.6ppme
M axygenated carbon?! C-39 signald TFE £
S13ew, 1516 ppe® 1100 ppmeiH olefined)
signater B 9 214t ol AnE dEke s st
& 1& tterpeneF oM pane typed] 2 FE
lnpeol (@f-hydroxy-lup-20(28)-ene)2 FHE <+ 9

- 3A, 71 BT v Rd 39 M= uxEe] 89,
AT

Tl £5 Na & 3N

#E 25 mp, 258°CR @& Sgkleln | EIMS
(moleculzr fon peak iy 454), HNMR, “CNMR
dateZ 4 of BGEY EAHME CH 0,02 &
BRI o2 BEITE 8z AT £ Yo
BCNME spectrumslH oleine S35 270 (8150.9,
110.4)2] signal®} 172] acid sipnal (3182.1, -COOH),
az18.7004 ketoneZ] signale] AR o)
Fog Wt 4 gl 'H-NMR spectrumelld B3R
§0,83-159 pprn R el 6712 methl groupE
AT 4 glsded AAREQ 5L69e14 methi
grompe] PHEE AL Bel isopropenyl groupe] &
T UEE FHHET §.61, 474 (each 1H,
brsiol A terminal methylene group] vinylic proten
S8 sdaker & ogin), MCNMRee & 2000
carbon peak?t HS33, 1508 ppmt} 1104 ppmofi
olefine?] signal® 1821 ppmeld acid?] signalg-
B 4 9goH 2187 pomeld ketone®] carbon
peaks TEE = 2lgich ol4ke] ARE wge R &
BT 2= triterpeneFTlA lupane typed] SRS
betulonic acid (G-oxo-lup-20(20)-en-28-oic acid) =4
FE 5 iy, 1€ 2EY o) 29 M=«
Al Bet, FagElkic).

FEE 32 mp. 282°CH1 W Beble]n], EIMS
(molecular ion peak :mve 456), ‘HABMR, SC-NMR
dataS B3 o] 12 EAE CoHg0 2R &
Aot o2 EERlEE 707 AfFk £ glog
BCNMR spectrunetM olefine =1l 241 (3152.4,
11069 signal?} 70| acid signal (61796, -COOH)
o] RFEFE o|Ze gog Az £ A 15
NMR spectrumelld 58 5083~180 ppm X &4
12 methyl groups TEE = Psisd A=AE
91 gLa30HAN methyl eronpe] #E=HE =& 2o}
isopropenyl group®] ZEE o] RE FHHUR
5355 (1H, w4 coygenated carbon®] preton
pedk?l b A BASEOA, 804 (1H, o,
J=20Hz) and 477 (IH, 14 terminal methylens
proups] vinylic protonS-& BEE 4 wsich 3.
NMReIAHE 2 20702) carbon peak”} BSIT, 805
pomel4 oxyzenated carbon?l C-3%] signals Pl
@ S glen, 1521 ppm 11006 ppmelH dlafine
9 signaleh 1796 ppmellA acid?] signald &
sioict o|4d) AN E vt 2 SPE 32 titorpene
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Sl pane typed] FHER betulinic acid (3p-
hydreocy-lup-20(28)-en-28-0ic acdziA] HFEE & 4l
A7, 71E E8%) vlas A M2 e gl
=l

EHE 4t wmp 200°C] B4 Fabdelo], ELMS
(molecular ion pesk:miz 472), 'HNME, *C-NMR
dataS 4 o] BPEY BARE O HL002 &
At o|7H EEslel 72 gz 4 gloy]
BCNMR spectrumelt] olefine 2%} 24 (51518,
HeDE signal® 2] acd signal (51798, -COOH}
o] §BHE=E yn|a= o A 4 oalch 1
NME spectrumels] 29 3098182 ppm ==l
8712 methyl gronpsr L £ 9= AADE
21 FLAZSHA methyl moups| whbe]is @3S W}
isopropenyl groupe| ZPHe| ¢EE& YD
8310, 295 (1H, mplH osvpenated carbon?] proton
peak?t Ve e pEslEon) 5484 W 473
{each 1H, brs)l*] terminal methylene proupZ]
vinylic protonES TEE 5 Ualch MCNMRsIM
= % 30709 carbon peak’ BT, 79.6 ppmT}
80.8 ppmell A oxygenated carbon sipnats FEeE
= 8lged, 1519 ppmat 1101 pomell*] olefipes]
sighial® 1798 ppmefAd acid?] signald B 5 91¢l
o}, ofite] EE vigke 2 BBLE 41T triterpens®
A4 lupane typel] FFEY terminic acid (3p,
L3p-dhydrosy-lup-20029en-28-cic acid}®2N 3
= glelw, & 29t v nd A A= U=)Ek
841, =gale,

HEE 5= mp. 280°Ce] 4] Bubie|n, ELMS
(molecular icn peslo:mvz 456), 'HNMR, “C-NMR
dataS T ©] HEEY S CuH00% S
et o)2a SETE 792 A7HE 4 glog
BC.MNMR specteuml] slefine 5] #5271 (Bize.a,
138.4)9) signal=t 142 acid signal (51755, -COOMD
o] §E% SR el go A28 4 gch 1H-
NME dataof4] 2 $091~1.28 ppm &l 77
2 methyl gronps 28 ¢ gigied, 013 0075
102 ppmel A doublet (each 3H, d J=6.5 Ha)o|
g ol secondary methyl! groupdd 4T 4
stk B 348 ppmold oxygenated carbon$]
proton peak”l doublet of doublets (=60, 9.5 He)
22 vthhs A% Rel 3p0HYE SaeEg o,

85,52 {1H, &, J=3.5Hzp4 olefinic proton peaks]
Yelde Aoz o FFEE ringtll] Fhle] o3
#E FlEle PROE S 5 A9 BC-NMRe
e % 30PHY carbon peak?t B30T, 704 ppmel)
A oxygenated carbor?) €39 sjpmal® BAT
Aom, 1283 ppm=} 1334 poeold C-12, C-13
4 signal®} 1765 ppmeld acid®] signals 2 4
ST, @4k FAE wpge 2 B4R 5= triterpene
AEY wsolic acid  (3f-hydroxy-urs-12-en-28-vic
acid) 24 PRL £ 937, 7|1 FRLEE wpa
dxt si2 2lEEe] &9, sk

HHE 6 B T mp. 140°C B 168°CR1 &
A Kubarelw], BIMS (molecular ion peak : mi
414 B 412), "H-NME, "CNMR dataS B BFEE
8 I} 72 A 98 ZAgE phytosterdd) P
sitostersl 3! erepinasterol® PG 7| R
B dmgh e M2 galde] g, THET

HEE 82 mp. 197°CR) B4 PAale|n, EIMS
fmolecular jon peak :mvz  456), 'HNME, EC-
NMR data® T3l ] RHES B02hE CgH,e0,2
F AR 0|28 SFdEe 0w A7

-gou] YONMR spectrumelA] olefine £ 271

(6123.3, 14434 sigoalzh 1712] acid sipnal (5184.5,
-COOHp] A== 52139 triterpene 2R ABz)Eh
9ok THNMR dataelld B9 3091~130 ppm
AGell A AL methel proupd TEE 4 Q9im,
322 ppmell A oxyeenated carbon?) proton peak”)
doublet of doublets (f=4.0, 952 = ehts
AL Hep 3p-OHA S AL, 8628 (H, m)
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