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Abstract The whole plants of Loranthus tanakae were repeatedly
extracted with 80% aqueous MeOH and the concentrate was
partitioned into ethyl acetate (EtOAc), n-butyl alcohol (»-BuOH)
and H,O fractions. The repeated silica gel (SiO,), octadecyl SiO,
(ODS), and Sephadex LH-20 column chromatographies for the »-
BuOH fraction led to isolation of a cyclofarnesane sesquiterpene
glucoside. The chemical structure including stereo structure was
determined to be a (1'R,3'S,5'R,8'S,2E,4E)-dihydrophaseic acid 3'-
O-D-glucopyranoside on the basis of spectroscopic analyses.
This compound was isolated for the first time from L. tanakae in
this study. Compound 1 showed a moderate dose-dependent
cytotoxicity against human Caucasian gastric adenocarcinoma
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cells and human hepatocyte cari-noma cells cell lines at higher
than 50 pg/mL.
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Fig. 1 Chemical structures of compound 1 from Loranthus tanakae
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FEAN(20.5L)0E Hox 24x7H 43] wkE FZ=3i9th A
ozl oJlE 40°ColA 7SS MeOH FEE(629 21
AU} dojxl MeOH FZEE2 H,0 (1.5L)¢}F ethyl acetate
(EtOAc, 1.5L x35)= #Hl FZ313, oA H,0 52 n-butyl
alcohol (n-BuOH, 1.3 L x3)2 Hul FZ319t}h. 252 40 °Coll
A 7Fs33le] EtOAc 228(LTE, 302 g), n-BuOH #3|(LTB,
79g) 2 H,0 ¥3(LTW, 248 g)2 43t} n-BuOH #3|(LTB,
46 g)oll thsle] silica gel (SiO,) column chromatography
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(cc) (¢ 10.0x16.0cm, CHCl;-MeOH-H,0=16:3:1>14:3:1—>
12:3:1-510:3:158:3:16:4:1, Z+ 53 LYE A8k, & 1170
o] &Y (LTB-1~LTB-11)& Art. = FoA LTB-7 &g [1.6
g, elution volume/total volume (Ve/Vt) 0.804-0.810]° ths}e]
octadecyl SiO, (ODS) c.c. (¢ 5.0x7.0cm, MeOH-H,O=l:1,
220 AAE, & 71Y £8(LTB-7-1~LTB-7-7) <)t
ZollA LTB-7-1 £8[869.0 mg, Ve/Vt 0.000-0.140]°1 tha}
Sephadex LH-20 c.c. (¢ 3.0x50 cm, 100% MeOH, 0.2 L)
A, F 11709 #8(LTB-7-1-1~LTB-7-1-11)2 AUt}
ZollA] LTB-7-1-1 ¥8[50.0 mg, Ve/Vt 0.000-0.210]1 ths}k
SiO, cc. (¢ 1.5x15.0cm, CHCl;-MeOH-H,0=7:3:1, 0.4 L)
AAste], 3FHE 1 [(1'R,3'R,5'R,8'S,2Z,4F)-dihydrophaseic
acid, LTB-7-1-1-4, 7.0 mg, Ve/Vt 0.350-0.445, R;=0.30 (Kiesel
gel 60 F254, CHCI3-MCOH-H20 :5:311), TLC Rf:080 (RP-
18 F254s, MGOH-H202123)% 5—315}9&1:}.

3R 1 ((1'R,3'S,5'R,8'S, 2, 4F)-dihydrophaseic acid 3-O-f4
D-glucopyranoside): 3FFY 71 (MeOH); [oc]zD5 -17.6 (c=023,
MeOH); CD: (c=0.1, MeOH): 246 (-28.3), 263(+18.8);
negative FAB mass spectrometry (MS) m/Zz 443 [M-H];
infrared spectroscopy (IR) (KBr, 1) 3310, 1690, 1620 cm™;
"H-nuclear magnetic resonance (NMR) (400 MHz, MeOD,
dy): 7.83 (1H, d, J=16.0 Hz, H-4), 635 (I1H, d, J=16.0
Hz, H-5), 5.80 (1H, brs, H-2), 435 (1H, d, J=8.0 Hz, H-
1), 423 (IH, m, H-3", 3.86 (1H, dd, J=12.0, 5.6 Hz, H-
6a), 3.80 (IH, d, J=72 Hz, H-Ta), 3.72 (IH, d, J=72
Hz, H-7b), 3.67 (1H, dd, J=12.0, 2.3 Hz, H-6b), 3.34 (IH,
overlapped, H-3), 3.32 (1H, overlapped, H-5), 3.31 (lH,
overlapped, H-4), 3.10 (1H, dd, J=7.6, 7.6 Hz, H-2), 2.15
(IH, dd, J=13.6, 6.8 Hz, H-2a), 2.00 (3H, s, H-6), 1.95
(1H, overlapped, H-4a), 1.83 (2H, m, H-2'b, 4'b), 1.15 (3H,
s, H-9), 092 (3H, s, H-10; “C-NMR (100 MHz, MeOD,
dc) 1664 (C-1), 1453 (C-3), 132.6 (C-4), 1322 (C-5),
124.5 (C-2), 103.1 (C-1"), 87.6 (C-5'), 832 (C-8), 78.1 (C-
3M, 78.0 (C-5"), 77.2 (C-7'), 75.1 (C-2"), 74.0 (C-3"), 71.7
(C4M, 628 (C-6"), 49.3 (C-1), 429 (C-2), 428 (C-4),
20.8 (C-6), 19.7 (C-9"), 16.3 (C-10".
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32 12 negative FAB-MSO|A m/z 443 [M-H]9] EA}o]
& peak’l BEF o] B 4442 AAEIYTE IR 2HEY
o 2RE F27)(3310cm™), 7HRY7](1690 cm™), o] =4
(1620 cm™)°] A= FHoZ FIFATE 'H-NMR (400 MHz,
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w J=16.0 HzSZHE trans 725 ke o540l SATS
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J=72 Hz, H-7b), & 702] methylene proton signal (8y 2.15,
1H, dd, J=13.6, 6.8 Hz, H-2'a; 6y 1.95, 1H, overlapped,
H-4'a; &y 1.83, 2H, m, H-2'b, 4'b), Al 70 €] methyl proton
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2), 31}] oxygenated methylene proton signal (8y 3.86, 1H,
dd, J=12.0, 5.6 Hz, H-6"a; &y 3.67, 1H, dd, J=12.0, 5.6
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70e] oxygenated quaternary (5o 49.3, C-1'; 8¢ 83.2, C-8),
3F1}2]  oxygenated methine (8¢ 74.0, C-3"), 3o
oxygenated methylene (5¢ 77.2, C-7'), 3P4e] quaternary (8¢
87.6, C-5, % 7] methylene (3¢ 429, C-2 8¢ 42.8, C-
4), Al N9 methyl (5c 20.8, C-6; 8¢ 19.7, C-95 ¢ 16.3,
C-10") carbon signal £& IRIIT}. & +32% 2D-NMR
(gCOSY, NOESY, gHSQC and gHMBC)Z %3 A=At
QI 49} B9 correlations HoFE= gHMBC H|o|H]
M= F 79 olefin methine proton signal (8y 7.83, H-4;
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83.1, C-8)# cross peakE Ho] 32| vinyl groupe] C-8°ll
AdH dS & F AU FESE 3Pt olefin methine
proton signal 8y 6.35, H-5)°] olefin quaternary carbon
signal (8¢ 1453, C-3)3} cross peakE Ho|Al, dle] olefin
methine proton signal (8y 5.80, H-2)°] olefin methine
carbon signal (8¢ 132.6, C-4)3} cross peakE Rl we} F
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Fig. 2 Cytotoxicity of compound 1 from Loranthus tanakae against AGS
human cancer cells (A) and HepG2 human cancer cells (B). Each bar
represents the mean+ SD of three independent experiments. *p <0.05
indicates a significant difference from the control at 95%

W€l olefin methineo] ¥4} Hof S & = Ul sht
9] oxygenated methylene proton signal (8 3.80, H-7'a)°] 7}
Z} oxygenated quaternary carbon (§¢ 49.3, C-1'), oxygenated
quaternary carbon signal (6c¢ 83.2, C-8'), methylene carbon
signal (8¢ 42.8, C-4)3} cross peakE& X oxygenated
methylene©] C-5° AA¥0]35L, O-linkage= C-1°l 1A= o]
Aers gt o5 B3l ] sgE] cyclofarnesane
sesquiterpene glucosided& & 4 AUATE. ESH anomer proton
signal (8y 4.35, H-1")°] oxygenated methine carbon (S¢
74.0, C-3"% cross peaks R ol Wl Aglucopyranose’} C-
3 AAEHAUNLTE FAEATE NOESY spectrumo| A =
methyl proton signal (8y 2.00, H-6)] olefin methine signal
By 5.80 H-2)3} cross peakES HOJA] 3ol wz} C-29F C-3
o] o]FATE EFrxE ARSIt sigk= 100 Wigk CD e
Z435kRem, 1 A3 263 nmollA] positive cotton effect (CE)
7F YERESH, 246 nmoll 4] negative CE 7} UERSTE whEbA
siHE 19 AdxE 2 =0 33 ¥as] 1'R3'S,
SR8S2EAE = IBIATHI]. 919 dataSS FFsl] HEH
o=z 3FE 12 (1'R3'S,5'R,8'S,2E, 4E)-dihydrophaseic acid 3'-
O-p-D-glucopyranosideZ 7% 54 3T o] 3HES 2011
| Ao Ao RTE Ag Fel Bil HAeH[10], AZA
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Sesquiterpene glycoside SIFEES] SO 2= 2 7HHS
[11], BZFEA[12], AESA[13] 0] Harse] Ut} 23
S T3] sesquieterpene TR = Fol AF Hol A
< W Bt} Fo] A% =Ho] & d =2 759 AESA
e B[1418 RIS 5 Uit ol wt sekE 14 oigh
A=y SAS 71 & okl Adsiel 24 43e 18
3ttt 3H8E 19 Caucasian gastric adenocarcinoma cells
(AGS)9} Hepatocyte carcinoma cells (HepG2)ell tigh MxZ=
A& MTT [3-(4,5-dimethylthiazol-2-yl)-2,5diphenyl-tetrazolium
bromide] colorimetricPH 2 A3ty 2 A3}, 39HE 12
& Mol tisted 50 pg/mL o) delA T& oJEHOZ fFofst
AFEAS Hole Zog IHlLAth(Fig. 2).

AEHo 72, WAL tanakae) AZZFE] Si0,, ODS,
Sephadex LH-202 ©]€3% column chromatographyE WHE-s}o]
159] cyclofarnesane sesquiterpene glucosideE 2|5}tk
3t 1D-, 2D-NMR, IR, FAB-MS, CD dataS #4135} 3}3&
o] FZ2E AN ITE 12 AGSSF HepG2 cellol] s
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flavonol rhamnosides 4% A549 (non small cell lung), SK-
OV-3 (ovary), SK-MEL-2 (skin), XF498 (central nerve system),
HCT-15 (colon) cultured human tumor cell linesol] thale]
o3t Arol ATEAS B, FFE 1S AGS2 HepG2
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AL Y F Sk
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WA (Loranthus tanakae) AZFE 80% MeOH 800
2 43] WHE 223§, ASF 553 FEES ethyl acetate
(EtOAc), n-butyl alcohol (n-BuOH)Z H,0%° = Als £
AASIA T -BuOH 8o thate] silica gel (SiOy),
octadecyl silica gel (ODS), Sephadex LH-20 column chromato-
graphiesS WHE- A A]5le] 15 9] cyclofarnesane sesquiterpene
glucoside SIEHE-S 2] 2 AASAT 28 EY HeolgHE &
Aste] JAl F2E 2AT FA=e FE2E (IRISSR,
8'S,2E,4F)-dihydrophaseic acid 3'-O-B-D-glucopyranoside® -3
B4 3G o] SFES ol AYPE Tl AAER
FEE #HxE EEEAY. Eelgh 9 E22 AGS (Caucasian

gastric adenocarcinoma cells)®} Hepatocyte carcinoma cells®ll
thale] 50 pgmL oI B JEHOE el HE A
E=4E Hole Aol ERIFIIT

Keywords QIAISMEZEA - AE|AA0] - (1'R3'S,SR8'S2E,
4F)-dihydrophaseic acid 3-O-fD-glucopyranoside - Cyclofarnesane
sesquiterpene glucoside - Nuclear magnetic resonance
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