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Cymbidium goeringii REICHB. fil was extracted with 80% MeOH and solvent-fractionated with
EtOAc, n-BuOH and H,O, successively. From EtOAc fraction, three sterols were isolated on
repeated silica gel and ODS column chromatographies. The chemical structures were determined
as (-sitosterol (1), daucosterol (2) and ergosterol peroxide (3) by NMR, MS and IR, which is the
first to be isolated from Cymbidium goeringii REICHB. fil,
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M 2 ergosterol peroxide2 2], BA3IATE ©} sterol 3AELS A
;L Fol FHoERH AFoR® Fsrt
ZH(Cymbidium goeringiiy> ‘F#H(Orchidaceac)d] £31= v}

WA 2BAER, fEue} @R ALE 7)Lo] 1 8 Mz 3 E

o] ZEm F717F A &80l A, Y, F7, 3=

of £¥3k= AR deix] et M3l 3-4doln), & woF AYAR. 2 A A& =HCymbidium  goeringii
o] 9 Aot Lk £E7) 2o F=A Zo| HAT) RIZIIA REICHB. fily= 2003 49 T Hehde Agolxl $481a
= B2 duTe ol sl REsElas s, avoEs FAA SN HAAEYE FE A

A8, o] B, 3P, B, 94850 AR Al e AeF & 7]7]. Column chromatography(c.c.)§ silica gel-
PRk %E%Z% UTH. AF7A) St )3t 2183eks A Kiesel gel 60(Merck, Germany)y2 AMH-3153., octadecyl silica
U Aeigde] #st AT R up) glok w2 A gel(ODS)2 LiChroprep RP-18(Merck, Germany)S AM-3l3itt,
T £UCZNE 0] JulEs o xiiES i - & Thin layer chromatography(TLC}= MerckAbollA] AB4HsH silica
Aot AAlEdnh B =Rl £aol)A stigmastane 2 gel 60 F,, & AMSIIAL, octadecyl silica gel TLCE= Merck
A& Zre P-sitosterol, daucosterold} ergostane Z72L ZH:= Aol AYAFSE DC-Fertigplatten RP-18 F,., & AHE-3HTL.

NMR-2 400 MHz FT-NMR spectrometer(Varian Inova AS
400, Varian, USAY2 =793}, IR spectrum Perkin model
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505-WA(JEOL, Japan)E AMg-3l] Z43trt. 832 Fisher-
Johns 872747 (Fisher Scientific, USA)S AM&-sld 24315
o, v

&30 v 2 H Y 2 Hx A 10keS < 4
em L] =7|E FEA, 80% MeOH 5818 1)l 24A17F
Al AL FEEGT. F2ES dHAs0, 9 Qe
U o R 13 o FEIAT goRl Hdg BT FA
A%t - F53t] MeOH FEES AUtk ¥ojxl MeOH &
E& EtOAC(2 IX2)H,0Q2 D= &4l &35, A H,05S
#-BuOH(2 IX2YH,0Q.5 )2 Bl Z&319}. 422 7% %5
%3}, EtOAc #3(SOE, 21 g/ n-BuOH 3 (SOB, 23 g)
I H,0 #8& Atk

EtOAcE (21 92 2 HE silica gel c.c.(n-hexane-EtOAc =
7:1-55:153:151:1>CHC,-MeOH=17:1—10: D)=
2Axsle B, o] £3S TLCE ERIslY fAlE A7)
g Zo} 2879 #-2(SOE-1~SOE-28)2. 2 W3t} 1 oA
SOE-8 #32(1.6 gyl th3l4 silica gel c.o(CHCL-MeOH=5:1
—-3: )& AAE 11719 £¥8(SOE-8-1~SOE-8-1N°o2 U
N, o] FollA SOE-8-4(485 mg)y-8-S thA silica gel cc.
(CHCL,-MeOH =20:0.1)Z A3t FFE 1(22mg, B-
sitosterolyS 2] 34T,

B}HE  1(B-sitosterol): white powder(CHCL); m.p. 140°C;
[al, —3.7%(c=06, CHCL); EUMS m/4: 414 [M]; IR(KBr,
V) 3400(-OH), 1640(-C=C), 1050(C-O), 845, 802, 830cm™;
'H-NMR(400 MHz, CDCL,, 8) 5.25(1H, br. d, J=4.8 Hz, H-
6), 346(1H, m, H-3), 0.98(3H, s, H-19), 0.903H, d, J=64
Hz, H-21), 0.82(3H, t, J=7.6 Hz, H-29), 081(3H, d, J=76
Hz, H-26), 0.793H, d, J=68 Hz, H-27), 0.66(3H, s, H-
18); “C-NMR(100 MHz, CDCL,, 8.) (Table 1).

SOE-27 8469 mg)ll tiste] silica gel c.c(CHCL-MeOH
=9:)E AAsl g7le) EE(SOE-27-1~SOE-27-8)0. 2 U+
AL, o] FoA SOE-27-3+4(130 mg)=8 L THA] ODS c.c.
(MeOH-I,0=20: D5 AAI3t 3I3HE 2(52mg, daucosterol)
< EEAT.

S9HE  2(daucosterol): colorless  crystals(pyridine-MeOH-
H,0); mp. 285-286°C; [a], —44.6%(c=09, pyridine); pos.
FABMS m/: 577 [M+1]; IR(KBr, v) 3320, 3030, 2935,
1645 cm™; '"H-NMR(400 MHz, pyridine-d,, &) 5.35(1H, br.
d, J=4.8 Hz, H-6), 5.04(1H, d, J=7.6 Hz, H-1"), 3.59(1H,
m, H-3), 098GH, d, J=6.8 Hz, H-21), 0.93GH, s, H-19),
0.8823H, d, J=9.6 Hz, H-26), 0.880(3H, d, J=84 Hz, H-
27), 0.85(3H, t, J=68 Hz, H-29), 0.66(3H, s, H-19); 3C-
NMR(100 MHz, pyridine-d;, 3.) (Table 1).

7 ZHE SOE-8R-gollx FYe IS B3 42 SOE-S-
99] 3135 3(195 mg, ergosterol peroxideys Fol3tRTH.

BI9ME 3(ergosterol peroxide): yellow needles(CHCL); m.p.
180-181°C; [o], +59°(c=02, CHCL); EUMS m/: 428 MY,
410[M-H,07, 396[M-O,]", 253, 69; IR(KBr, v) 3360, 1460,
1380, 1040, 1030, 960, 940 cm™; "H-NMR(400 MHz, CDCL,
8) 6.48(1H, d, J=84 Hz, H-7), 622(1H, d, J=84 Hz, H-

Table 1. *C-NMR data (100 MHz) of sterols from the whole plants
of Cymbidium goeringii REICHB. fil

No.of Carbon  Compound 1*  Compound 2*  Compound 3*
1 37.39 37.04 39.36
2 31.94 29.80 30.14
3 71.79 77.61 66.49
4 42.35 38.89 51.08
S 140.63 14031 80.01
6 121.63 121.33 130.64
7 31.94 31.74 135.29
8 31.70 31.62. 82.13
9 50.14 49.88 3472
10 36.55 35.95 36.93
11 21.15 20.87 20.69
12 39.81 38.88 39.37
13 4233 42.03 44.58
14 56.77 56.36 51.69
15 24.36 24.09 28.71
16 28.31 28.11 23.46
17 56.06 55.78 56.20
18 11.94 11.56 12.94
19 19.94 19.00 18.24

20 36.19 35.95 39.78

21 18.85 18.59 20.94

22 33.98 33.76 132.19
23 26.11 25.95 135.08
24 45.85 45.58 42.80

25 29.19 29.80 33.10

26 19.88 18.79 20.02

27 19.09 19.55 19.71

28 23.12 2297 17.63

29 12.06 11.74

I 102.01

2! 74.80

3 78.06

4 71.17

5! 77.93

6' 62.33

*1: in CDCl,, 2: in pyridine-d,, 3: in CDCl
3 5 3

6), 520(1H, dd, J=84, 153 Hz, H-22), 5.12(1H, dd,
J=84, 153 Hz, H-23), 3.95(1H, m, H-3), 098(H, d,
J=68 Hz, H-21), 0.89GH, d, J=6.8 Hz, H-28), 0.86(3H,
s, H-19), 0.813H, d, J=64 Hz, H-26), 0.803H, s, H-18),
0.79(3H, d, J=72 Hz, H-27); “C-NMR(100 MHz, CDCl,
50 (Table 1).
A o oE

R 12 TLCO] ANEL, 10% it 3 A F2doz
ol 'H-NMR SHE-A 55259 signal2FE 1]
9] olefinic methineS FASFHAIL 53469 signal =5
oxygenated methineS RIBIAT) g §2.30-51.00004 THre]
methylene¥} methine proton signal2 #&3IL, §0.66(3H, s),
0.98(3H, s)olA 270¢9] singlet, 80.903H, d, J=64 Hz),
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Fig. 1. Isolation procedure of secondary metabolites from the
whole plant of Cymbidium goeringii REICHB. fil.

80.81(3H, d, J=7.6 Hz) ¥ 80.793H, d, J=6.8 Hz)°llA 3
7he] doublet, 22131 50.82(3H, t, J=7.6 Hz)°lA 1719
triplet methyl proton signal® ERISIH ;. “C-NMR 2=#HE7
oflA BEAF7E 20700] I methyl carbono] 67 e AL Z)
sterol 3}F=21 AL FRIBIAATE 5140.63, 5121.63% F3) 170
9] o]F AYol EAstE A §71.79% F3 oxygenated
methine carbong QI3 TE S §19.89, 51946, §19.10,
518.85, 512.06, 511.94°14 679] methyl carbonS 1313t
ol Fst IFE 12 UiF-Ee 4B FHHol e
sterol?! P-sitosterol(sigmast-5-ene-3-p-o= 7% A sIATH.

SFE 2= TLCO AMSIEL, 10% SAF il A Ao
AT NMR ZHE-S 21 319E 19 293 A
o] YRR, et sIFHE 2004 I SRR signalEe] o
AZ5ATE BC-NMR 2HEHNM F signalE 9] chemical
shits HES Z3} D-glucopyranose® FH =T & 'H-
NMRAA 85.0401 41 #Z=5= anomeric proton®] coupling
constant Z°] 7.6 HzQl Z1& B3l p-d3sia e AL I
sich 2B RR SRTE 2% Bsitosterol?] C-32) OHZ19) D-
glucopyranose”} BAESAL = daucosterol® T2 A BIHATF,
31, stigmastane® 242 Zt= P-sitosterol =¥ daucosterol®]
7d%- 'HNMR 2~HEZA 6719 methyl7]2] chemical shift
7t B3l dAER] A el QP49 EE3, Bositosterol
#} daucosterol®] 17§¢] methyl”]2] chemical shift= M2 LX)
A %= A7t dlol, oo HEs FAsIAT ¥HE 1
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Fig. 2. Chemical structures of sterols from the whole plants of
Cymbidium goeringii REICHB. fil.

A THNMR 2FHEHoM H-199} H-219] peake] $1X17F M=
gEile 2SRl

SHREE 32 10% 24 38 A, 22 3o daHgITh
'H-NMR Z=HEHoA §6.48(1H, d, J=84 Hz), 56.22(1H, d,
J=84 Hz), 65.20(1H, dd, /=84, 153 Hz), 65.12(1H, dd,
J=84, 153 Hz)?] signal& E3l olefinic methine proton®] 4
N Z=Ashe AL Belgkh 3 63.95(1H, m)@l signals
23] 1712] oxygenated methine® 13193, 50.80-31.0004
04529 methylene®} methine protong &9t sl
50.86(3H, s), 80.803H, s)ollA1 270¢] singlet, 80.983H, d,
J=6.8 Hz), 30.89(3H, d, /=68 Hz), 60.81(3H, d, /=64
Hz), 80.793H, d, J=7.2 Hz)*l* 4719 doublet®] methyl
proton signats Z3FATE WabA sterol SFHELE L U
k. PC-NMR 2HEZolN 2 sighge] 25 28709 ¥aE
AT e RS AP, 513529, 5130.64, $135.08,
8132,19& B3l wHe] o]FZATo] EAlske Ag skt
2123, §82.13, 880.01% B3l 27He| oxygeno] A¥ssL e
4FEAE AT, 566492 F3) oxygenated methine
carbon BQIEA Ty 12l §12.94, 517.63, 518.24, 51971,
520,02, 520.94°14 67H2] methyl carbonrS &} T). 271¢)
oxygen®] ZFSIZ = FHE 7H37] fls] EIMSE 24
ST 2 A3 M7F miz=428004 B5H AMERSE T
o] A7} peroxide FENE B 211G BRISIHTF. o158 T
3l A3, S¥E 32 ergosterol®] C-59F C-89l| peroxide 2%
B} ergosterol peroxide® T2 ZA3IATE Ergosterol peroxide
€ oA AS BEHAeH, AFTEA] HEA EalE
d= w)$- Ak Z1g]3l B-sitosterol, daucosterol, ergosterol
peroxides F#ol|AE ool HEo2 2, =AU

o 2 RE E2|g sterol FFE F B-sitosterol, daucosterol
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&35 s 84 23S S ool

P

=

T2 80% MeOHE FZs}al, POl #2558 EtOAc, n-
BuOH % H,0Z &v £33t EtOAc ol diste
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e 28, BaEAch
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