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Terpenoids from the Aerial Parts of Aster glehni

Young Deuk Min, Hak Cheol Kwon, Sang Zin Choi and Kang Ro Lee”
Natural Products Laboratory, College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea

Abstract — The chromatographic separation of MeOH extract of the aerial parts of Aster glehni (Compositae) led to the
isolation of three sesquiterpenes, two sterols and four terpenes. Their structures were determined to be [B-amyrin acetate
(1), phytol (2), alismol (3), a-tocopheryl quinone (4), a-spinasterol (5), 10-O-methyl alismoxide (6), alismoxide (7), and 3-
0-(6"-O-palmitoyl-B-D-glucosyl)-spinasta 7, 22-diene (8) by physicochemical and spectroscopic methods. These compounds

(1~8) were first isolated from the Aster glehni.

Keywords [ Aster glehni, compositae, 10-O-methyl alismoxide, alismoxide, 3-O-{6-O-palmitoyl-B3-D-glucosyl]-spinasta 7,

22-diene

A2erLao| (Aster glehniy= =81ke] thiy 22 o8x %
L BAteln, Ak i Aulgt AMS A&
Asterss 255 oA ey, el S0, T
Foll AHEEO] gtk AdgRaoloaiet date AL FEE X
@okoH, A FAstast 9 FRAE] Bt At Ba o

& B o2

B A e =l AEEE =aka A8 24 s
A Astel e glod, olg) ASHS] HEdTe d
o7 deRAgolo A4FE methanol2 FE35t] column

chromatography ol 2]8ted 3% 2] sesquiterpenes, 2% 2]

sterol 2 7IERE 332 Bejsio] olsely 44 9l 7171
A Wyos T2% el T
SEDE

HENE
& Ao AR ASRA0] A glehni) A°3H-= 1999 7

Holl goolM HRsto] 28] e F ARG, 1 &

#E =Tofl #E Foi ARIAR
(A3} 031-290-7710 (F1A) 031-292-8800
(E-mail) krlee@yurim.skku.ac.kr

65

w2 daddstn

L o}

] I:%I—T;H St

olsttfjel Ao Watse] Qo)

7171 R Alet

$74& Gallenkamp melting point apparatuss AM-sl0] &7
3191 2.9 IR spectrum< Brucker Vector 22 FT-IR spectro-
photometer® £33 UV spectrum Shimadzu UV-1601
UV-Visible Spectrophotometer® =743} 1L Polarimeter:=
JASCO P-10202% =33}3i3 'H- @ “C-NMR2 Varian
VXR-500 spectrometerZ A3l © 1 EI-MS spectrum-<
JMS700JEOL)E 57531t} Column chromatography&- silica
gel Kiesel gel 60 (70~230, 230~400 mesh, ASTM Art.
7734, 9385, Merck)#} Lichroprep RP-18 Lobar®-A (40~63 pm,
Merck)s AR5, molecular sieve column chromatography
4 packing Sephadex LH-20 (Pharmacia)s ARE3IIC.
o, TLC platet> Kiesel gel 60F,, precoated plate (Art.
5552, Merck)® AF-39t}. HPLCE Gilson 306 222 AL&
319t} % 2 column chromatography8& 8-l 153A|9kS,

7JEF Aok 1F E= S8 ARSI

2Ho

== .

=
HE fzg AeRao] A48 43kgS A-2olA methanol=
& 5 7M95%35l9] methanol $%% 550 g% Atk



66 RIGS - sk - AR - o

Methanol FE & FAFE 71814 AEA]7] 3 n-hexane,
methylene chloride, ethyl acetate, n-butanol® =X 0Z gl
#8)5}o] n-hexane %% 50g, methylene chloride (CH,Cl,)
F2E 4g, ethyl acetate +%= 6g, 72| 1 n-butanol F&E&
38gS ¥t

n-Hexane % & 50g& n-hexane : ethylacetate (EtOAc):
methanol 3:1:0014 0:0: 7HA]9] =7 fE=8=
silica gel (500 g) column chromatographyS X510 7719 &
3 H1~H7N2=Z U9ltl H1 8 4.4 g% n-hexane : EtOAc
(17: DS FZE81Z silica gel (250 g) column chromatography
£ AA|3}1, methylene chloride : methanol (1: 1) &80
23+ Sephadex LH-20 gel filteration2 4 A&+ 3+ah&E 1
(110 mgys et H2 -8 4.8 g& n-hexane : EtOAc (5: )&
=42 silica gel (250 g) column chromatographyS A5}
o] 3709 3 (H21~H23)2. 2 U+ivh H21l 23 248
CH,Cl,& #Z-81Z silica gel (100 g) column chromatography
2 Arlsled 2712 BF (H21-1, H21-2)Z YrRlch H21-1 &
3] 550 mg RP Lobar-A column (95% MeOH) ¥ reversed-
phase HPLC (95% MeOH)2 2 A#|ste] 313E 2 (35 mgrs
odlrt w3 H21-2 ¥3 120 mg silica HPLC (n-hexane :
EtOAc=10: DZ AAlsl & 3 (25 mg)e I H22 &
%] 450 mgS Sephadex LH-20 (CH,Cl, : MeOH=1:1)=} silica
HPLC (n-hexane : EtOAc=4: )2 A5l 33 4 (10 mg)yS
A3ict. H23 23 2.2 g2 Sephadex LH-20 (CH,Cl, : MeOH=
1: 1)# silica HPLC (n-hexane : EtOAc=3: )& A3l 3leks:
5 G0mgye Lrh H3 #3 1.7¢S Sephadex LH-20 (CH,Cl, -
MeOH=1: )7} reversed-phase HPLC (70% MeOH)Z A5}
o] 3188 6(20 mgye Ut H5 #-3 2 g& Sephadex LH-20
(CH,CL,: MeOH=1:1), silica gel (CH,Cl, : MeOH=50: 1), silica
gel Lobar-A column (n-hexane : EtOAc=1:1) & silica HPLC
(CHCl;: MeOH=30: D= ¥ o2 A3 ks 7 Omge
Atk H6 #& 2.6gS silica gel (CH,Cl, : MeOH=50:1),
Sephadex LH-20 (CH,Cl,: MeOH=1:1), silica gel Lobar-A
column (n-hexane : EtOAc : MeOH=10:10:1) ¥ silica HPLC
(CHCl: MeOH=22: DE A8 02 #g-8lo] 319-E 8 (60
mgys Bt

3}8t® 1(B-amyrin acetate) - Colorless needles (acetone);
mp : 241~242°C; [0]2’ : +68.9%=094, CHCL); IR v
cm? : 1722, 1240, 1635, 812; EI-MS myz (rel. int): 468
(M]*, 7, 453 (7), 408 (IM-CH,COOH]™ 4), 218 (100), 203
63); 'H-NMR (500 MHz, CDCl,) & : 0.85 (3H, s), 0.88 (3H,
s), 0.88 (3H, s), 0.89 (BH, s), 0.98 (3H, s), 0.99 (3H, s),
1.15 (3H, s), 1.60 (3H, s), 2.06 (3H, s), 4.52 (1H, t, J=8.0
Hz), 5.20 (1H, t, J=3.6 Hz); ®*C-NMR (125 MHz, CDCL,) & :

1555 (C-25), 16,69 (C-24), 16.82 (C-26), 18.27 (C-6), 21.30
(COCH3), 2354 (C-11), 2358 (C-2), 23.69 (C-30), 25.95
(C-27), 26.15 (C-16), 26.94 (C-28), 28.04 (C-23), 28.39 (C-
15), 31.08 (C-20), 32.50 (C-17), 32.61 (C-7), 33.32 (C-29),
34.74 (C-21), 36.86 (C-10), 37.15 (C-22), 37.73 (C-4), 38.28
(C-1), 39.83 (C-8), 41.73 (C-14), 46.80 (C-19), 47.25 (C-18),
4757 (C-9), 55.28 (C-5), 80.95 (C-3), 121,66 (C-12), 145.22
(C-13), 170.99 (COCH,).

5122 2 (phytol) - Colorless oil; [a]Z : +0.23% (c=0.3,
CHCL); IR v** em? : 3307, 2923, 1660, 1461, 1377; EI-
MS my/z (rel. int.): 296 [M]¥, 278, [M-H,0]*, 71 (100); 'H-
NMR (500 MHz, CDCl,) 8 : 0.83~0.87 (12H, m), 1.00~1.60
(CH;, CH), & 1.67 (3H, s, CHy), 1.99 (2H, m), 4.14 (2H, d,
J=70 Hz, CH,), 541 (1H, td, /=70, 1.1 Hz, CH); BC-NMR
(CDCl,, 125MHz, § ppm) & : 16.4, 20.00, 20.01, 22.9, 23.0,
24.7, 25.1, 25.4, 282, 32.9, 33.1, 36.9, 37.5, 37.6, 37.7, 39.7,
40.1, 59.7 (C-1), 123.3 (C-2), 140.6 (C-3).

5128 3 (alismol) — Colorless oil; [a]2 : +3.7°(c=0.38,
CHCL); IR v cm! : 3400, 2961, 1625, 1462, 1378; EI-
MS m/z (rel. int.): 220 (M+, 38), 205 (22), 202 (28), 177
(40), 162 (77), 159 (70), 149 (46), 119 (100), 107 (54), 105
(49), 93 (52), 91 (57), 81 (26), 79 (33); *H-NMR (500 MHz,
CDCLy) & : 0.99 (3H, d, J=7.0 Hz, H-12), 1.00 (3H, d, J=7.0
Hz, H-13), 1.25 (3H, s, H-14), 1.70-2.55 (11H, m), 4.71, 4.76
(each 1H, s, H-15), 555 (1H, s, H-6); ®C-NMR (125 MHz,
CDCly) & : 2157 (C-12), 21.75 (C-13), 24.36 (C-14), 25.02
(C-2), 3026 (C-8), 37.35 (C-9), 37.71 (C-11), 4053 (C-3),
4754 (C-5), 55.28 (C-1), 80.96 (C-4), 106.79 (C-15), 121.55
(C-6), 150.08 (C-7), 154.22 (C-10).

81212 4 (o-tocopheryl quinone) —Yellow oil; [a]2 : +1.7°
(c=034, CHClL); IR V¥ cm® : 3501, 2926, 1643, 1461,
1375, 1306, 714; UV MMOH nm (log €): 261 (2.9); ELMS
m/z (rel. int.) : 446 (M+, 28), 428 (39), 221 (100), 178 (76);
'H-NMR (500 MHz, CDCl,) & : 0.84 (3H, d, /=6.6Hz, H-7),
0.86 (6H, d, J=6.6Hz, H-15), 0.87 (3H, d, J=6.6Hz, H-11),
123 (3H, s, H-3), 201 (6H, s, H-2, H-3), 2.04 3H, s, H-5),
2.54 (2H, m, H-19; ®C-NMR (125 MHz, CDCl,) & : 12.26 (Me-
3)*, 1259 Me-2)*, 1267 Me-5)*, 1999 Me-7), 2004 Me-
119, 2159 (C-5), 21.69 (C-1), 2291 (Me-15), 23.01 (Me-15),
24.78 (C-9), 2508 (C-13), 2687 (Me-3), 2826 (C-15), 33.05
(C-7), 33.08 (C-11, 37.56 (C-12), 37.72 (C-10, C-8), 37.88 (C-
6), 39.65 (C-14), 40.55 (C-2), 42.56 (C4), 72.96 (C-3), 140.45
(C-2), 140.71 (C-3), 14081 (C-5), 144.71 (C-6), 18752 (CO,
C-1), 187.99 (CO, C-4); *Assignments may be interchanged.
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S8 5 (o-spinasterol) — Colorless powder; mp : 168°C;
o] : -1.3°%c=0.49, CHCL); IR v cm? : 3312, 2931,
1445, 968, 772; EI-MS m/z (rel. int.) : 412 (10), 394 (60),
379 (21), 351 (15), 282 (8), 271 (34), 253 (87), 239 (12), 229
(31), 213 (30), 201 (18), 187 (10), 173 (15), 159 (30), 147
(38), 133 (30), 105 (75), 95 (49), 81 (100), 67 (31), 55 (88);
"H-NMR (500 MHz, CDCl,) & : 0.56 (3H, s, H-18), 0.78-0.83
(6H, m H-27, H-29), 0.81 (3H, s, H-19), 0.85 (3H, d, J=6.6
Hz, H-26), 1.02 (3H, d, /=6.6 Hz, H-21), 3.60 (1H, m, H-
30), 502 (1H, dd, J=15.2, 8.8Hz, H-23), 516 (1H, dd,
J=152, 88Hz, H-22), 516 (1H, m, H-7); BC-NMR (125
MHz, CDCly) & : 12.05 (C-18), 12.22 (C-29), 13.03 (C-19),
18.99 (C-27), 21.07 (C-21), 21.37 (C-26), 21.56 (C-11), 23.02
(C-15), 25.38 (C-28), 28.49 (C-16), 29.65 (C-6), 31.51 (C-2),
31.87 (C-25), 34.24 (C-10), 37.17 (C-1), 38.03 (C-4), 39.48
(C-12), 40.29 (C-5), 40.79 (C-20), 43.30 (C-13), 49.48 (C-9),
51.25 (C-24), 55.14 (C-14), 55.94 (C-17), 71.06 (C-3), 117.47
(C-7), 129.47 (C-23), 138.15 (C-22), 139.57 (C-8).

SI318 6 (10-O-methyl-alismoxide) — Colorless oil; [o]2 :
-0.34(c=0.75, CHCL); IR v cm™ : 3401, 2962, 1671,
1462, 1378; EI-MS nyz (rel. int.) : 252 (M+, 49), 234 (38),
220 (31), 195 (31), 162 (58), 151 (51), 125 (54), 111 (65),
109 (100), 85 (77); 'H-NMR (500 MHz, CDCly) & : 0.96,
097 (each 3H, d, /=7.0Hz, H-12 and H-13), 118, 1.19
(each 3H, s, H-14, H-15), 1.54-2.26 (12H, m), 3.17G3H, s,
OCH,), 546 (1H, d, J=22Hz, H-6); BC-NMR (125 MHz,
CDCly) & : 17.92 (C-15), 21.20 (C-12), 21.54 (C-2), 21.61
(C-13), 22.37 (C-14), 24.53 (C-8), 35.39 (C-9), 37.18 (C-11),
40.49 (C-3), 47.88 (C-1), 48.70 (OCH,), 50.05 (C-5), 79.17
(C-10), 80.17 (C-4), 121.11 (C-6), 149.60 (C-7).

3812 7 (alismoxide) - Colorless oil; [o]Z : +12.1%=
0.097, CHCL); IR v cm : 2958, 1461, 1378, 1299, 1103;
EIMS m/z (rel. int) : 220 (M+, 32), 205 (20), 162 (100),
149 (46), 147 (58), 134 (53), 119 (71), 107 (54), 93 (61), 71
(41); 'H-NMR (500 MHz, CDCly) & : 0.98 (6H, d, /=7.0 Hz,
H-12 and H-13), 1.22, 1.27 (each 3H, s, H-14 and H-15),
1.40-2.30 (11H, m), 550 (1H, d, /=29 Hz, H-6); C-NMR
(125MHz, CDCly) & : 2146 (C-12), 21.70 (C-13, C-15),
21.78 (C-2), 22.81 (C-14), 25.36 (C-8), 37.58 (C-11), 40.75
(C-3), 42.87 (C-9), 50.58 (C-5), 50.94 (C-1), 75.55 (C-10),
80.51 (C-4), 121.53 (C-6), 149.97 (C-7).

3lB8lE 8 (3-0-[6-O-palmitoyl-B-D-glucosyl]-spinasta 7,
22-diene) — Colorless gum; [o]Z’ : -29.6(c=0.17, CHCly); IR
vl em-1 : 3391, 2922, 2851, 1733, 1077; 'H-NMR (500

max
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Fig. 1 - Structures of compounds 3 and 6~8 from Aster glehni.

MHz, CDCl,) & : 055 (3H, s, H-18), 0.78-0.83 (9H, m, H-
19, H-27, H-29), 0.85 (3H, d, J=6.6 Hz, H-26), 0.88 (3H, t,
J=66Hz, H-28), 1.02 3H, d, J=6.6 Hz, H-21), 1.25 [brs.,
«(CHyn-], 2.34 2H, t, J=7.7, H-2", 3.32-3.65 (5H, m, H-3,
H-2, H-3, H-4, H-5), 430 (1H, dd, /=12.1, 1.8, H-6'), 4.39
(1H, d, J=7.7, H-1), 443 (1H, dd, J=12.1, 5.5, H-6), 5.02
(1H, dd, J=15.0, 8.8 Hz, H-23), 5.14 (1H, m H-7), 5.15 (1H,
dd, J=15.0, 8.8 Hz, H-22); “C-NMR (125MHz, CDCl,) & :
12.32 (C-18), 12.52 (C-29), 13.28 (C-19), 19.29 (C-27), 21.37
(C-21), 21.67 (C-26), 22.98 (C-11), 23.31 (C-15), 25.66 (C-
28), 29.52 (C-16), 29.66 (C-2, C-6), 32.22 (C-25), 34.53 (C-
4), 34.74 (C-10), 3742 (C-1), 39.71 (C-12), 4051 (C-5),
41.13 (C-20), 43.53 (C-13), 49.65 (C-9), 51.54 (C-24), 55.37
(C-14), 56.18 (C-17), 63.59 (C-6), 70.45 (C-4"), 73.81 (C-5),
74.14 (C-2), 76.28 (C-3), 79.28 (C-3), 101.42 (C-1), 117.59
(C-7), 129.75 (C-23), 138.42 (C-22), 139.79 (C-8), 21.80,
21.78, 22.98, 25.26, 28.79, 29.87, 29.97, 30.03 (brs.), 32.15,
34.62 (-CHy), 14.41 (C-16"), 174.83 (C-1").

Alkaline hydrolysis and methylation of compound 8

313 E 8 (1mgS 1m/ MeOH®l *#0)1 2.3g9) sodium
methoxideE Y3l 123 &<t 9EgAIZCE 2 3 1N HCIR &
A F e 5E3L water 2 mi hexane 2 miE Y1l o
w5108 2ot X8tk Hexanes S $310) 92 fatty acid
methy esterZ magnesium sulfate anhydrousell 2|7
& 5] AAT F GC-MSE FRlsisitt

A o IFE

SIEHE 12 acetoneol| A F-4 A} AP 07 10% FitolA
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#zkal o g At} 'H-NMR spectrumellA &= § 0.85 (3H,
s), 0.88 (3H, s), 0.88 (3H, s), 0.89 (3H, s), 0.98 (3H, s),
0.99 (3H, s), 1.15 (3H, s), ¥ 1.60 3H, s)°llA] 8%2] methyl
group®] #EESI1, § 2.06 (3H, s)°llA] acetyl protone] &=
SJt}. &3t oxygenated proton®E FYE= peak’} § 4.52 (1H,
t like, /=8 Hz)oll #&= 3120, § 5.20 (1H, t, J=3.6 Hz)°l| A
olefinic protono] &&= 2lch. BC-NMR spectrumelA] & 327}
o FaE &g & 4 %o, § 80.95 (C-3) peakol A
oxygenated carbon 15, 8 121.66 (C-12), 145.22 (C-13) peak

ol A] olefinic carbon 2%, & 170.99 (COCH,) peakolA carbonyl
carbon 1F0F —.—Z*Q‘: peaks #=E 4= q)3lct. oo} NMR
2HEY 255 £33 triterpened S A5 5 AT, ©]
ek Az 9 Uf’q*‘*}-’] B WATFERE 7 7% 5 B-amyrin
acetated) 2 “I53IP 1 BE A8} B0 ¢hds) dA)s)
o} 3}3HE 18 B-amyrin acetate® &) EF %A}

S8 2= A ol EA2A anisaldehyde-10% H,S0,°
Al Bepdoz wralElgl ) [R spectrumol A 3307 cmtoll A
hydroxy group @ 1660 cm'el4} C=Ce] &AZ 4% 5 3l
olt}. EI-MS spectrum®l|4] molecular ion peak [M*]7} 2963
< ¢ F 9tk 'H-NMR spectrum data®] § 0.88~0.85
(12H, m), 1.67 (3H, s)°] peakelX] 5712] methyl groups ¥z
8k 4= QI%la, § 4.14 (2H, d, J=7.0 Hz)°llX| oxygenated meth-
ylene proton signal¥} § 541 (1H, td, /=7.0, 1.1 Hz)ol|A
olefinic proton signals 28 4= I3it}. ¥C-NMR spectrum
O ZHE] § 140.67 & 123.391A olefinic carbon peakZ e
T AL, § 59.7°14 carbinol carbon peakE TEE F UN
th 0]%49] dataE FsHH WA 0] CyHyOF A functional
group® 2 hydroxy group®} double bond 7} /§% ZAsH= &
F3% 191 A0l linear diterpene typed-2 & 4 A
t}. ol2jst Axtg B350 vlwA B3 29 TEES trans-
phytol2 ZAsItt.

SRR 32 T4 ol BAEA 10% Fitrjekola Ao
WA gl e EI-MS spectrum®l 4] molecular ion peak [M*]°]
22098 2 = USITE MS A2 NMRAIE S F3ste] ¥4t

242 CsH,, 0% 34383tk "H-NMR spectrumol 4] § 0.99
(3H, d, /=7.0Hz, H-12), 1.00 3H, d, /=7.0 Hz, H-13), 1.25
(3H, s, H-14) peakE°] T2 AT, § 1.70~2.55 G4 11
Mol sl 235l= proton®] multiple® #E=E ST, § 4.71, 4.76
(each 1H, s, H-15), 5.55 (1H, s, H-6)°llA olefinic protons®]
BAEI0c} BC-NMR spectrumel 1559 carbong 2415131
o1, § 80.96 (C-4) peaki= oxygenated carbonY= FHE &
AR, § 106.79 (C-15), 121.55 (C-6), 150.08 (C-7), 154.22
(C- 10)01]*1 4719 olefinic carbond Fstth o14e] AFEE
F¥rahd 32 1719 hydroxyl group? 2719] double bondE 7}

A3 e EXsr) 491 07 Bol bicyclic sesquiterpene
A& it o3t Azt #1190 niw) 35E 39
TZ% alismolZ ARSI}

SBE 4= Y ol EAEA 10% Sl Hados
o}, EI-MS spectrumellA] molecular ion peak [M*]0] 446
T% oF 4= 9laith BC-NMR spectrumol|A] 29% 2] carbon&
o om § 14045 (C-2), 140.71 (C-3), 140.81 (C-5),
44.71 (C-6p) BHEE 452 peaksSollM olefinic carbons 5
98 4= Q1o § 187.52 (CO, C-1), 187.99 (CO, C-4) peak
228 carbonyl carbon®g& Z33151th. 'H-NMR spectrumeilA]
4 0.84 (3H, d, /J=6.6 Hz), 0.86 (6H, d, /=6.6 Hz), 0.87 (3H,
d, J=6.6 Hz), 1.23(3H, s), 2.01 (6H, s), 2.04 (3H, s) peakolA
methyl proton signalo] #2E 111, 2.54 (2H, m)ellA benzylic
methylene proton signale] =S ¥, olefin YYoIA o
# peak’} TEE)A] gt S IR spectrumollAE 3501 cm
oA hydroxyl group ¥ 1643 cm™e4 o,B-unsaturated ketone
o] #AEJL UV spectrumol A= A, 261 nmellA] 233421
quinonic function groupe FHE F = FHEF7F HEEHAU
o} o|Ake] zE 2 HE] 45 benzoquinone®]| methyl X|&] 2
phytol chaino] Sli= EAE =3 —’F ATk ol2st dHE &
FHOL2m0) v wA| B E 49 125
2 ZA%silnt.

158 55 4 B oZ 10% 3HkrjekollA dddo g
WA 5] 9l eh, 'TH-NMR spectrumell A= § 0.56 (3H, s, H-18),
0.78-0.83 (6H, m H-27, H-29), 0.81 (3H, s, H-19), 0.85 (3H,
d, /=6.6 Hz, H-26), 1.02 (3H, d, J=6.6 Hz, H-21) peake°l~] 6
%-2] methyl proton signal ©] #2131, § 3.60 AH, m, H-
3ol oxygenated methylene proton signal ©] H&AEITE, &
3 § 502 (1H, dd, /=152, 8.8Hz, H-23), 5.16 (1H, dd,
J=15.2, 88Hz, H-22)°|A trans vicinal olefinic proton}
3 5.16 (1H, m, H-7)°}4] olefinic proton signale] 2= gich,
BC.NMR spectrumell 4] carbon 29715 &<l & 4 glglow,
8 71.06 (C-3) peakellX] oxygenated carbon I, § 117.47 (C-7),
129.47 (C-23), 138.15 (C-22), 139.57 (C-8) peakellA olefinic
carbon 4% peakZE W& 5 %l‘iiq' olde] AHEY (aE

to |

e (1
o, La)
OI:

X

o-tocopheryl quinone®.

F35hslo] 5= sterol typed)S 43 5= ATk oleldt Anz
FE| o-spinasterolg) S &3} 1 2E Ayt 28293 o
2k 33HE- 52 o-spinasterol® Q1 Fg59it).

BIBIE 62 74 ol EZEA 10% FAtA|oklA] Aoz
wrA g, EI-MS spectrum®] 4] molecular ion peak [M*]°]
252905 & & QURTh MS A58t NMRAISEE F3et] #2t
218 CeHy50,% #7433t} 'H-NMR spectrume A & 0.96,
0.97 (each 3H, d, /=7.0Hz, H-12 and H-13), 1.18, 1.19 (each
3H, s, H-14, H-15)14 47]2] methyl groupo] #2210
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Al HE

Hu-ol= A 69

5 1.54-2.26 G 1271f 3§=FSH= proton®] multiple®
2=t} § 3.17 (3H, s)°ll41 methoxyl proton®] 2% 3137,
8 5.46 (1H, d, J=2.2 Hz, H-6)ll4] olefinic proton®] #& =]
t}. BC-NMR spectrumol| 4] 1559 carbons &<15lgom, §
79.17 (C-10), 80.17 (C-4) peaki= oxygenated carbon®)-& F4
& 2= 2103, § 121.11 (C-6), 149.60 (C-D°lA 27012 olefinic
carbond FA35t). o3 AANE T3t 62 methoxy,
hydroxy group¥} double bondE 7FX|1L 3l.eH, Bxsler} 391
A0 = Hol bicyclic sesquiterpene-& 33315t} o|2]st A}
2 335 69 T2 E 10-O-methyl-alismoxide 2 A4 5151 ©
o, B 2o £ 14)3} 8] g=)ekdet.

S 72 FA o) EARA 10% FAitA)ekoll Ao g
A gl EI-MS spectrumoﬂ ] molecular ion peak [M*1°]
220912 <+ 4= 91qith 'H-NMR spectrumel| 4] & 0.98 (6H, d,
J=7.0Hz, H-12 and H-13), 1.22, 1.27 (each 3H, s, H-14 and
H-15)°14 4712] methyl peakE¢] #H2HY, § 550 (1H, 4,
J=2.9 Hz, H-6)°llA] olefinic proton®] #2 = lck ¥C-NMR
spectrumoi] 4] 15-"“9] carbong QI3 o, § 75.55 (C-10),
80.51 (C-4) peak}= oxygenated carbon®¥-& F4% 4 UL,
5 121.53 (C-6), 149.97 (C-7lA 27112] olefinic carbons F74
31t o)Ak spectrum A¥E EFHEPE 72 double bond 2
ether bondZ ZH= bicyclic sesquiterpene® 2 FA 50| E& 1}

o] Bl ERE alismoxide® 450, BE gy} 2910
7} gxlod FE 78] T2 alismoxide® B YT}

SHeE 8% 4 gqumvd BAEA 10% H,S000 Betsos
WA 9 11, 'H-NMR spectrumel| 4] § 055 (3H, s, H-18),
0.78~0.83 (9H, m, H-19, H-27, H-29), 0.85 3H, d, /=6.6 Hz,
H-26), 0.88 (3H, t, /=6.6 Hz), 1.02 (3H, d, /=6.6 Hz, H-21)
oJ|4] methyl group signale] YEFRXL, § 5.02 (1H, dd, J=15.0,
8.8 Hz, H-23), 5.14 (1H, m H-7), 5.15 (1H, dd, J=15.0, 8.8
Hz, H-22)°I1A] olefinic signale] YERtch 'H-NMR spectrume]|
Al & 1.25 [very intense brs., -(CHyn-19} & 234 (2H, t,
J=7.7, H-2"), ®C-NMR spectrum®|*] carbonyl carbon® 2 3
¥ 3= 8 174.83, CH, groupo & A== & 21.80, 21.78,
22.98, 25.26, 28.79, 29.87, 29.97, 30.03 (brs.), 32.15, 34.62
peak 5% H-E] long chain fatty acid’} 055 FH &5k
Compound 8% alkaline hydrolysis % methylation& 41 A|5}o]

2 fatty acid methyl ester® GC-MSE %3¢ methyl
palmltate A& EA3t9th ' H-NMR spectrumol Al 2<] ano-
meric proton®. & &%= 6 4.39 (1H, d, J=7.7, H-1) signal
ol BCNMR spectrumel}#] & 63.59, 70.45, 73.81, 74.14,
76.28 1 101.42 signalZ*E] B-D-glucopyranose sugur moiety
7} S-S FHE 5 AT o] AnEA F3 ) vlwa
3}ehs 82] T2 & 3-0-[6-O-palmitoyl-B-D-glucosyl]-spinasta
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7, 22-diene® 2 A7GsIAct

asAo)o] AR 859 HEAO|S JEE o)
slof T22 Hel FYNROH, ol 4R ¥ 4BNE A

& 3 s)e shggeln.
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