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Compounds from Non-polar Fraction of the Feces of Trogopterus xanthipes

Yuna Kim' and Sang Hee Shim'**

'School of Biotechnology, Yeungnam University, Gyeongsan 712-749, Korea
2College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea

Abstract — Thirteen compounds were isolated from n-hexane layer of the extracts of feces of Trogopterus xanthipes. Their
chemical structures were elucidated as lupeol (1), lupenone (2), simiarenol (3), epitaraxerol (4), taraxerone (5), fatty acid esters
of 11-oxo-f-amyrin (6), 12-oleane-3,11-dione (7), 5-stigmastan-3c-ol (8), 5stigmastan-3 ol (9), Sa-stigmastan-3-one (10),
5 fstigmastan-3-one (11), 5-cholestan-3¢~ol (12), and 2-methoxyphenanthrene (13) on the basis of spectroscopic data. Even
though all the isolated compounds are known, to the best of our knowledge, all the compounds (1-13) are reported from this
species for the first time.
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QA (LF NG, Trogopterorum faeces)= F= T A MeOHFZES S/ we}l o] £3Oo=2 e

(Trogopterus xanthipes, ‘225 7} Petauristidae)®] &¥H-S 5 zzke] EEof| tisl] TLCE AAIS A3, 7189 83
2 o g, gk e] ekl b AR (KHP)el = ThA ZJol3HAl n-hexanel-gollA thkst sletEo] B
Exo] glon, I ofgd xR Qe FhlolM = o 25 ke A0E WA old & AFolM e 284 FEE
B 84 tolA gt driEEE 2o B At o] AFA EES tFe R 38k A5 AAlste 13%
Lol FE AN Jlom, FE S dufu} S B A o] siRHeE5 st ®Warstazt gtk

o2 dEHA Ut} eBA= 2RH Y F3S 4Lt

Al B, AGE AA F= &5l AUt sl ShPellA B = 3 gk

o] Ao} okl oA = NI, AE T FUE 5

o] FE oA Hgh BHARQI ZoE HAE gt FHE HEME - & A ARE 28A= 20149 3€ i
e 28A FEEC] Ag ZF BHA AoE By Al FRAPOlA Yt ARSI o, BE-2 st
" vk Ao e# A9 gy HrRomE F= W A F I A ESHe Aol Btk Folrt
diterpenoids, fatty acids, flavonoids 5] E3l%]o] gkom 9 7171 Y Al2F — TLC(Thin layer chromatography)e] 23}
53] anticoagulation assay°l|*] flavonoid AJ-5°] &4¢] 39l& UV detector(Vilber lourmat, France)S ©]-&-3F
Aol R £3 2 H A oA pimarane F& 254 nmé&} 365 nm IPgollA] AESILL WS WEsle] &
isopimarane type2] diterpenoids’} 2], HIE A= o|E ettt & sFE FXE s Al oL
< human cancer cell linesl] 5/4¢] A= O E BIEY NMR(Nuclear magnetic resonance) spectrum-<= Varian

k') H 2ol e 0 8R] ethyl acetateZolX] AEEA &5 VNS 600 spectrometer(‘'H: 600 MHz, “C: 150 MHz)<}
o] )& neolignanA| € 2] 3FIEEC] & A7 AHAE Varian VNS 300 spectrometer(lH: 300 MHz, “C: 75 MHz)
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o3 RaEct? 228 32 Bruker DPX 300 spectrometer('H: 300 MHz, "C:
=2 Alas = =lod 7 . .
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& ¢l JASCO DIP-1000S AF-3F913L, Mass
spectrometer 2% Expression CMS(ADVION) % Jeol
JIMS600S AF&-3FA T TLC plate= Kiesel gel 60 F,g,
(precoated, Merck Art. 5715y 2831993 A3 8IS ¢
WAk O 2 20% ag. H,SO,E AH&-3H3ATh. Column
chromatography-§8 377 /-2 Kiesel gel 60(70-230 mesh,
Merck Art. 7734)9} Sephadex LH-20(GE Healthcare,
Sweden)E A&-3}31 T} Column chromatography-2 7]-8
o= A]2F8 15(OCI company Ltd., DC chemical CO.
Ltd.)& AH&-stTH NMR 5488 98] AHE3E &=
CDCl,(Cambridge Isotope Laboratories, Inc.)®|t}.

FE _ 934 24kgS MeOHZ 33| $F=3l0], 2%
FE7)2 &01E AASe] MeOH F=E(110 /S AUtk
ol THTol PERIA 53] n-hexaneS 7151o] n-hexane
T3 TS w8k AL 33 vHEEIL, RYES
& =351 41g9] n-hexane 2 AATH

=2 ¥ X - MeOH FEE-5 #9351 92 n-hexane
32l th3te] n-hexane/EtOAc T2 7187 &2
35:1-2:1, v/v)*]A silica gel open column chromatography
AAEte] F 8709 88 AATHEr 1~Fr. 8). A7l
8= Z Fr. 1(6.7 gPll WI8e] n-hexane/methylene chloride
S58vlE 7187 821(30:1-5:1, vivAIA silica gel column
chromatographyE ¢+ ¥ ©f Faste] 39HE 2(20 mg), 3}
&= 5(15mg), 3HHE 1045 me), 3FHE 11(12 mg)S &
gtk dA A2 8 &EE F Fr. 2(109)% »-
hexane/EtOAc EEmZ 7187] 821(30:1->1:1, vivAIA
silica gel column chromatographyS &+ ¥ ©] <=3} 3}¢]
subfraction(Fr. 2-1~Fr. 2-6)2 AU}t 2 5 Fr. 2-29} Fr. 2-
3 Z12]3L Fr. 2-62 acetone/MeOH/H,0 E3E0Z 7]87]
£2](2:2:15:5:1, viv)A1 A RP-18 H S 2 reverse open
column chromatographys 18§ttt =2 A3} Fr. 2-2¢14]
£ 3KHE 33 my), BEHE 4(6 mg), IFE 6(6 mg)S -2
SFA L Fr. 2-3904+ 31EHE 1(34 mg)S £8]5192™ Fr.
2-6PIM= SIRHE 7(10 mg), 3151 8(20 mg), 315k 9(6 mg),
S 122 mg) 3 S 13(4 mg)S 28kt

Lupeol (1) —white powders. [a],” +12.5%¢, 0.1 in
CHCL); 'H-NMR (CDCL,, 300 MHz) 6: 4.67 (1H, s, H-
29a), 4.55(1H, s, H-29b), 3.17 (1H, dd, /=11, 6.0 Hz, H-
3), 3.26 (1H, m, H-19), 1.67, 1.02, 0.95, 0.93, 0.82, 0.76,
and 0.75 (each 3H, s, CHyx7); "C-NMR (CDCl,, 75 MHz),
Table I; (+) ESI-MS m/z: 449 [M+Na]".

Lupenone (2) — white powders. [a],” +36.3° (¢, 0.1 in
CHCL); 'H-NMR (CDClL,, 300 MHz) &: 4.65 (1H, s, H-
29a), 4.54 (1H, s, H-29b), 2.38 (2H, m, H,2), 1.65, 1.04,
1.04, 0.99, 0.92, 0.90, and 0.76 (each 3H, s, CH,x7); “C-
NMR (CDCL,, 75 MHz), Table I; E-MS m/z: 424 [M]'.
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Simiarenol (3) — white powders. [a],” +19.7°(c, 0.1 in
CHCL,); 'H-NMR (CDCl,, 600 MHz) &: 5.59 (1H, m, H-6),
345 (IH, br s, H-3), 1.12, 1.03, 0.98, 0.90, 0.87, and 0.76
(each 3H, s, CH;x6), 0.86 (3H, d, J=6.5 Hz, CH,-29),
and 0.80 (3H, d, J=6.5 Hz, CH,-30); “C-NMR(CDCl,,
150 MHz), Table I; (+) ESI-MS m/z: 449 [M+Na]".

Epitaraxerol (4) —white powders. [a]y 3.3° (¢, 0.1 in
CHCL); 'H-NMR (CDCl, 600 MHz) & 5.50(1H, dd,
J=32, 82 Hz, H-15), 338 (IH, br s, H-3), 1.23, 1.07,
0.93, 0.92, 091, 0.89, 0.84, and 0.80 (each 3H, s, CH,x8);
BC-NMR (CDCl,, 150 MHz), Table I; (+) ESI-MS m/:
449 [M+Na]".

Taraxerone (5) —white powders. [a]," +17.7° (¢, 0.1
in CHCL); 'H-NMR (CDCL,, 300 MHz) & 5.521H, dd,
J=2.0, 42 Hz, H-15), 2.551H, m, H-2a), 2.311H, m, H-
2b), 1.11, 1.05, 1.04, 1.03, 0.92, 0.88, 0.87, and 0.80cach
3H, s, CH;x8); "C-NMR (CDCl,, 75 MHz), Table I; EI-
MS m/z: 424 [M]".

Fatty acid esters of 11-oxo-famyrin (6) — white
powders. [a],” +36.3° (¢, 0.1 in CHCL); 'H-NMR (CDCl,
600 MHz) &: 5.56 (1H, s, H-12), 449 (1H, dd, J=5.0, 11
Hz, H-3), 132, 122, 122, 1.13, 1.10, 0.87, 0.85, 0.82
(each 3H, s, CH;x8), 1.25 [br s, (CH,), in acyl moiety],
0.85 (br t, terminal methyl in acyl moiety); BC-NMR in
acyl moiety o; 170.0, 29.9, 29.6, 229, 21.3, 14.1; ()
ESIMS m/z: 679 [M+H]".

12-Oleane-3,11-dione (7) —white powders. [0, +131.2°
(¢, 0.1 in CHCL); 'H-NMR (CDCl,, 300 MHz) &: 5.60
(IH, s, H-12), 2.94 (1H, m, H-2a), 2.61 (1H, m, H-2b),
241 (IH, s, H-9), 1.34, 124, 1.15, 1.08, 1.04, 0.88, 0.87,
and 0.85 (each 3H, s, CH;x8); "C-NMR (CDCl,, 75 MHz),
Table I; (+) ESI-MS m/z: 439 [M+H]'.

5/3-Stigmastan-3-0l(8) — white powders. [a]y” +30.7°
(¢, 0.1 in CHCL); 'H-NMR (CDCl,, 300 MHz) &: 3.60
(IH, m, H-3), 0.87 (3H, d, J~7.1 Hz, CH,21), 0.83 (3H,
t, /=74 Hz, CH;-29), 0.81 (3H, d, J=6.7 Hz, CH,-26),
0.78 (3H, d, J=6.3 Hz, CH;-27), 0.62 and 0.89 (each 3H,
s, CH,x2); "C-NMR (CDCl,, 75 MHz), Table I; EI-MS
m/z: 416 [M]".

53-Stigmastan-34ol (9) —white powders. [c]p” +17.4°
(¢, 0.1 in CHCL); 'H-NMR (CDCl,, 300 MHz) &: 4.08
(IH, br s, H-3), 090 3H, d, J~6.4 Hz, CH,-21), 0.87
(H, t, /7.3 Hz, CH,-29), 0.82 (3H, d, J=6.7 Hz, CH;-
26), 0.80 (3H, d, J=6.7 Hz, CH,-27), 0.94 and 0.63 (each
3H, s, CHyx 2); "C-NMR (CDCl,, 75 MHz), Table I; EI-
MS m/z: 416 [M]".
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Table I. “C-chemical shifts for compounds 1-12
. Compounds
Position

2 3 4 5 6 7 8 9 10 1 12
1 38.7 39.8 183 33.1 38.6 39.0 40.0 35.6 30.2 38.7 37.3 35.6
2 27.4 33.8 28.0 25.1 344 23.8 323 30.8 28.1 384 37.5 30.8
3 79.0 218.5 76.6 76.2 217.8 80.9 2174 72.1 674 2123 2137 72.1
4 389 47.5 41.1 374 47.8 383 48.0 36.7 33.8 449 42.6 36.7
5 55.3 55.1 142.2 49.2 56.0 552 55.6 423 36.8 46.9 44.6 424
6 18.3 19.9 122.2 18.7 20.2 17.6 19.0 274 26.5 29.3 26.0 27.5
7 343 343 243 41.2 37.8 32.6 31.3 26.7 26.9 31.9 26.9 26.7
8 40.8 41.0 44.5 39.2 39.1 43.6 36.9 36.1 359 35.6 35.8 36.0
9 50.4 50.0 35.1 48.9 48.9 61.9 61.2 40.7 40.0 54.0 41.0 40.7
10 372 37.1 50.5 35.8 36.0 37.1 344 34.8 354 35.8 35.1 34.8
11 20.9 21.7 344 17.4 17.7 200.4 199.7 21.1 21.3 21.6 214 21.1
12 25.1 253 29.2 33.8 37.9 128.3 128.2 40.4 40.5 40.1 40.3 40.5
13 38.1 38.4 38.8 375 36.9 171.2 1713 429 43.0 42.8 43.0 429
14 42.8 43.1 39.5 158.2 157.8 45.7 43.7 56.8 56.9 56.3 56.5 56.8
15 27.4 27.6 29.3 116.7 117.4 26.6 26.7 24.5 24.5 244 24.4 24.5
16 35.6 35.7 35.6 37.7 38.0 26.7 26.6 28.6 28.6 28.4 28.5 28.6
17 43.0 432 43.0 38.0 353 322 32.6 56.5 56.5 56.5 56.7 56.6
18 48.3 48.4 52.0 48.7 49.0 47.8 479 12.2 12.2 122 12.3 12.3
19 48.0 48.1 20.2 36.7 40.8 454 45.5 23.6 24.1 11.6 229 23.6
20 150.9 151.0 28.5 28.8 29.0 313 30.0 36.4 36.4 36.3 36.4 36.1
21 29.8 30.0 60.3 322 33.8 34.7 34.6 18.9 19.0 18.9 19.0 19.0
22 40.0 40.2 31.0 35.1 333 36.7 36.7 34.1 342 34.1 34.1 36.4
23 28.0 26.8 29.3 28.2 21.7 28.3 26.6 26.3 26.3 26.2 26.3 24.1
24 15.4 21.2 25.7 222 21.6 16.6 18.8 46.1 46.1 46.0 46.1 39.7
25 16.1 16.2 18.1 15.2 15.0 16.9 15.9 294 29.4 29.9 29.4 28.2
26 16.0 16.0 16.0 26.0 26.3 18.9 21.6 20.0 20.0 20.0 20.1 22.8
27 14.5 14.7 152 21.2 25.8 23.6 29.0 19.3 19.3 19.2 19.3 23.0
28 18.0 18.2 16.3 29.80 33.6 29.0 23.7 233 23.3 232 233
29 109.3 109.6 222 333 30.1 333 333 12.2 12.3 12.1 12.2
30 19.3 19.5 23.1 29.9 30.0 23.7 23.6

53-Stigmastan-3-one (10) — white powders. o], +31.9°
(¢, 0.1 in CHCLy); 'H-NMR (CDCl,, 300 MHz) &: 2.31
(IH, m, H-2), 091 (3H, d, J=6.3 Hz, CH,21), 0.84 (3H,
t, /6.9 Hz, CH;-29), 0.82 (3H, d, /6.6 Hz, CH;-26),
0.80 (3H, d, J=6.3 Hz, CH,-27), 0.9 and 0.67 (each 3H,
s, CH;x2); BC.NMR (CDCl;, 75 MHz), Table I; EI-MS
m/z: 414 [M]".

5-Stigmastan-3-one (11) — white powders. [a],” +43.8°
(c, 0.1 in CHCL); 'H-NMR (CDCL, 300 MHz) & 2.67
(1H, t, H-2), 0.89 (3H, d, J=6.5 Hz, CH;-21), 0.833H, t,
J=12 Hz, CH;29), 0813H, d, J=6.7 Hz, CH;-26)

0.793H, d, J=6.7 Hz, CH;-27), 1.01 and 0.66each 3H, s,
CH,x 2); "C-NMR (CDCl,, 75 MHz), Table I; EI-MS m/
z 414 [M].

53-Cholestan-3c-ol (12) — white powders. [@],° +11.2°
(¢, 0.1 in CHCL); 'H-NMR (CDCl,, 600 MHz) &: 3.60
(IH, m, H-3), 0.88 (3H, d, J=6.7 Hz, CH,-21), 0.85 (3H,
d, J=6.7 Hz, CH;-26), 0.84 (3H, d, J=6.7 Hz, CH;-27),
090 and 0.62 (each 3H, s, CH;x2); "C-NMR (CDClL,
150 MHz), Table I; EI-MS m/z: 388 [M] .

2-methoxyphenanthrene (13) — white powders. 'H-
NMR (CDCl,, 600 MHz) &: 7.73 (1H, d, J=8.4 Hz, H-4),
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749 (1H, d, J = 7.8 Hz, H-5), 7.48 (1H, d, J~7.8 Hz, H-
8), 7.38 (IH, t, /~7.8 Hz, H-6), 7.33 (IH, t, /~7.8 Hz, H-
7), 732 (IH, m, H-9), 6.89 (1H, dd, J=6.6, 2.4 Hz, H-
10), 6.70 (1H, dd, J=84, 2.4 Hz, H-3), 6.63 (IH, d,
J=2.4 Hz, H-1), 3.85 (3H, s, 2-OCH,); "C-NMR (CDCl,,
150 MHz) &: 101.6 (C-1), 161.1 (C-2), 110.3 (C-3) 12.8
(C-4) 124.5 (C-5), 1274 (C-6), 127.2 (C-7), 113.0 (C-8),
119.9 (C-9), 107.7 (C-10), 55.5 (OCH,), 1532, 135.0,
121.2, and 113.7 (nonhydrogenated carbons); EI-MS m/z:
210 [M]'.

73t % o

L H A MeOH FZE 9| n-hexane 32 © 2 FE open
column chromatography, preparative TLC, 24 52| W
HOR F 1359 shetee Eelsith(Fig. 1).

33HE 19 'H-NMR spectrum®] A1 § 1.02, 0.95, 0.93,
0.82, 0.76 3 0.75914] 671€] angular methyl”7] S €215}
o] s}gt=o| triterpene”] SHEUS FHAT F AT E
3k § 3.18914 multiplet® 2 YER}= triterpene®] F2442]
3# oxymethine proton2 2218 <= AUUTE § 1.67914 sp’
carbon®ll A9stal = B shte] methyl’ 1€ ERISHA A,
5 467 2 4554 zHzb singleto 2 UERE F 7l
olefinic protons &R15}ted o] 3}5=0] isopropenyl group
< 3L U= lupaneA| € 9] triterpenoidd S F8E F
AT} PC-NMR spectrumoll 4] & 30712 ©2S ¢la}
& triterpened-S BRI § 28.0, 19.3, 18.0, 16.1, 16.0,
154 2 14.5904 7712] methyl’1E RIS, § 79.0004]
3 9] oxymethine carbons, & 1509 2 109.301A]
isopropenyl 712] olefinic carbonsS 18 4= QIUT} o
o] HolHE w3l vlwste] o] 3}3tE| lupane” @
triterpenoid?! lupeolS 218 5= Ak

3192 2] 'H-NMR spectrume 3F3HE 1] 243} v
- ARSI 815HE 2 9A] isopropenyl 715 X3sle] 7
7N¢] methyl”7] & 7FA2 )= lupaneA| Q] triterpenoidd <
& ATk SRHE 13 v A 5y 3.18 B 8¢ 79.000
A1 WFEFE oxymethine”] 7} AFFA AL, AL 8 218.50014]
ketone”| 7+ WERATHE Folth. o] 24 o] sigtae 3igte
10] AkslE Fejgte AS FHE o UL, spectral data
£ 7129 F43} vlwsle] lupenonedS B9 5 Uik

33HE 3¢9 'H-NMR spectrumol 4 & 1.11, 1.02, 0.97,
0.89, 0.86 2 0.75 4] singlet® & LFERE 67H2] angular
methyl7]E 213819937, § 0.85 2 0.80°14 doublet®Z 1}
ERtE F 709] secondary methyl’] S &R13}o], o] 3}3HE
o] isopropyl’]E &-7-3l3 U= hopaneA triterpened-S F
gt 4= 3tk § 5.599014 broaddt doublete- 2 YER =
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olefinic protons, § 3.44°14 3 <] oxymethine 7|& <1
& 5= itk PC-NMR spectrumollA] & 307H] €4S 8
o183, E3] § 1509 2 109.3914 5, 6 $1x¢]
olefinic carbonsS BRI = AT} o)Fe] HlolHE #+3
3} Hlasle] o] 348HEo] simiarenol)S E<18 & Ui

335 49 'H-NMR spectrumol| 4 § 1.23, 1.07, 0.93,
0.92, 0.91, 0.89, 0.84 = 0.80°1*] 872 angular methyl”]
E Folgt 4= A, 53] § 5.559041 olefinic protone, &
3.38914 3 $]x]2] oxymethine proton 213k = )9
. o] 8HgHE9] PC-NMR spectrumoll 4] § 1582 2 116.7
oA taraxerane=Z4 2] EA Al 14, 159 olefinic carbon
S golsle] o] 313HEo] taraxerold S F4T 4= AUATH
e 3¥ oxymethine proton®] & 3.3894] broad singlet
o2 Yepta, 3 g4t § 762004 UEh = Ao 2N
o] s}eH=9] 3919 hydroxyl 7] « configurations 7FA]aL
U=, & taraxerol®] epimerd Bl S FHE + AU ©
3ol spectral datas w¥ I HlWEl] o] =0
epitaraxeroldS 18 4= IiTh'”

313 59 'H-NMR 2 “C-NMR spectrume 3}31E 4
o] ZAEF w9 AR 2Pl sleHE sellA= st
FE 49] §, 338 2 5. 762 oA YEFSE oxymethine
signalo] AFFA| AL thAl 8. 217.891A4] ketone”]7} LFERSTH
= Aotk MSIXM = sl3HE4el HIsiM m/z 27} 53 3}
EYS BRIsI, S13HE 5= 315HE49] hydroxyl?]7} Ak
3h¥l FElQl taraxeroned S FHE 5 AN, T2 data
o} Blazsle] o]5 gelg 5= A

33E 69 'H-NMR spectrumol| 4 § 132, 1.22, 121,
1.13, 110, 0.87, 0.85 2 0.82¢14] 87H<] angular methyl”]
£, 8 5.60014 singlet &2 YEP= 3t olefinic proton
2, § 4499014 3 9]x]2] oxymethine protonS E1E 4=
AT}, Triterpene| A= T34 S Z 3¥ oxymethine©] §
3.5~4.0014 Y=t o] shgrEellME § 449904 A7
A shift Fo] e A2 Z o] $X]9) acylation®]o]
= FHY F AATE =g 5, 1.25 2 5 300014 long
chain®] fatty acyl group®] YER= ZHOo 2 o] g9h&2] 3
H Qx| ZWHto] acylation®]o] U FHE F AN
t}h. o] SRtES 7= T8 sty fatty acid esters
of 11-oxo-BamyrinZ 54 = AT o] 322 'H-
NMR spectrum©| 4] ] olefinic signal= <18 4= ¢1%1
oug At v AL IS S
AL, Aol FH= o] =2 (+)-FABMSE 34
slo] AR = YA mz 6799014 [M+H] o a3t
peake] 7P =LA vERY o] SlgtEell= palmitic acid’} 7}
% Bol acylation®]o] A-S 1T F UL

33E 79 'H-NMR spectrumol| 4 & 1.34, 124, 1.15,
1.08, 1.04, 0.88, 0.87 2 0.85%14] 8712] angular methyl”]

o
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Fig. 1. Chemical structures of compounds 1-13.

gelgt 4= 9L, £3] § 5.60°014 singlet &2 YER}
sl+9] olefinic protong 1S = AUATH 2, &

$4 0 2 e )= 31 2] oxymethine protonA] 2d-S- L}E}
UA] oo} o] sletE-2 3 X7} 4tskE triterpene® Bl

=
=
—
.

A

H,CO l l

13

[e)

=43 4 AU} "C-NMR spectruml 4] § 217.4 2
199.7914 5 702] ketone carbons 1AL, § 171.3 &
1282014 UEE olefinic group carbonyl group3}
conjugationatal USS FHL T AUt wiebA] o] st
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E-2 oleanane =4 ol 33} 113 ©] oxidation® & 3L,

11,1291 2] ©|  olefinic group®] conjugatin® o] S+ 12-
oleane-3,11-dione Y& FAH T = UYL, ol £

spectral dataZ H|wEro 2 go1d 4= it

313HE 89] 'H-NMR spectrum®l A § 0.89 = 0.62¢11 4
% 7N9] angular methyl”] S, & 0.87, 0.81 2 0.78 Z+7}
doublet(/=7.8 Hz)2. 2 Ueh}= Al 7119 secondary methyl
71Z, § 0.83901 A triplet(/=7.2 Hz) 2. & UEI}E d}e]
methyl7] & &R15}e] o] 3132 triterpene®] oFd steroid
ALYS F49 & A3t ] 35HE2] "C-NMR spectrum
o A HH 2971¢] carbon signalS &213te] o] 3}3tEo]
stigmastane A|g<] steroid 3FHEYS AR = At &
8] 91 &t § 40.79 Vet Zlo= o] sigtEe] s
A B configurationS 7= Z2E o3 4= AQ]t). ©]
’%o] spectral datas =3 w3t o] SFES 54
stigmastan-3 3-ol0-& 548151t}

313+ 99] 'H-NMR 2 “C-NMR spectras 312 82
RS v FAREAT 2Fol - SHEHE 804 4 72.1
of YERE 3¥ g7t SijHE A= 8 67.40014 YERSE
Th= Holtt. o]2#] 3H $1x]oll hydroxyl 712] configuration
o] & FHIE F8F + UL, hydroxyl7]ell thal §
YA = 1 L 5H EHA9] chemical shift7} A o=
Ao ZH o] AMdS ERIE 4 Q3T o] dataE FAA| <}
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