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Five steroids (campesterol, stigmasterol, p-sitosterol, a-spinasterol and stigmast-7-enol) were

isolated as mixture from Siegesbeckia pubescens Makino and analyzed by mass spectrometry.
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9.32, 9.47, 6.2 (OH), mass (m/e); M* 400, 412,
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Gas-liquid chromatography ol &= Yanagimoto GCG-
5DH 3¢ {Ffslel ©u, IR & Japan spectroscopic Co.,
Ltd. IR-S & {fifste] KBr-disk & figEsglet. nmr
& Jeol, JNM-C-60HL - @ fis}e] CDCls 4 o A I
€8sl 3 A 7%= Shimazu spectroscophotometer QV
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1D bR
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Et0 2 | #ilide] Eu0 &6 25 &3 £2 ¥
%a % EnO 3 MWxsz 2 AAhE EtOHH B@ B
Bt ARE = BESS silica gel column chromato-
graphy (solvent system, CHCl;:MeOH=9: 1)¢] {k3}
o pfel $HRAESS 2. (Scheme [) m.p. 143~



145°, (a)%-15.46° (c, 0.1 % in EtOH), ir vmax
(cm™1); 3320(0H), 1040(0H), nmr(z); 8.3, 8.94,
9.00, 9.05, 9.14, 9.23, 9.32, 9.47, 6.2, mass(m/
e); M* 400, 412, 414.
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Scheme [ Extraction and isolation of steroid mixture.

I
Crude crystal

2) Colour test

LizBerMann-Bucuarp reaction® TorTELLI-JAFFE reac-
tion & #3990 Lizsermann-Bucuarp reaction 7o}
FH oz vebgoh, Wt £ 9 LW steroid & &
HHeo AA gevE FEstddh

3) Acetate

AYHE # 50mg & pyridine /B FEHEA 7] 3L acetic
anhydride 1ml & #Mm3sle] 5 B F[RAA KEAZ
& & Jkakel HEindte] AREE RS SEER
KAKR BT e EtOHOA AN BESISIED. mp.
128~9°, ir vmax (cm’i); 1736 (ester carbonyl),
1255 (ester), mass (m/e); M™ 454, 456.

4) TLC-

Bl B IS &) gt 4% BEIEIE silica
gel TLC & REt 2o} (solvent system; CHCl3
:MeOH=9 :1, Fig.1. A, benzene: Et;0=5:3, Fig.
1. B) B3 spot & e} o] acetate = JA o] &
w4 M—abA vhebgket. 221} 20%-AgNOs-silica
gel TLCS (solvent system; petroleum ether: Et,0=
98:2, Fig.1. OO 4 R#E BRHEAA=E XPpHL
B —3 spot & vrEl 9o} acetate = RFA 9] 438
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224 319 spot & Jebigleh. (Fig. 1. a. steroid
sample, b. steroid acetate, c. a-spinasterol acetate)
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Fig. 1. Thin-layer chromatogram of sample and

its acetate.

5) GLC

A% 9 2 acetate & CHCL e = 3ted o B
el ¥eted GLC& & A A7 244 peak &
Vb 9o}, (Fig.2. a. solvent peak, b. sample peak)
(Fig. 3. a. solvent peak, b. sample peak)

GLC 9 {2 column SE-30 (3%), carrier gas L.
25 cc/min. (N, gas), (200~270°),
detector = FID o] ¢}.

program range

; |

Fig. 2. Gas-Liquid chro- Fig. 3.
" matogram of sample.

Gas-Liquid-chro-
matogram of sam-
ple (acetate).

6) Mass spectrometrical analysis
mass spectrometrical analysis o] {3} <]

Lol zastslet.

d frag-
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& mass spectrometrical analysis o] & #HE 289(M-CHg-A ring) (Fig.4.b.)%&el fkste] £ stero
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()9 BMiEE B ke data & FRE Aol cular ion)3} m/e 394 (M-H,0), m/e 369(M-43(isopro-
LOTS. pyD) (Fig. 4.¢) m/e 351(369-H;0), m/e 301(M-CHs-

3 (=)
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m/e 255(M-side chain~H,0), m/e 231 [(M-side chain-42 s #EREstah

(ring D fragment)], (Fig.4.a.)9} m/e 213 (231-H,0) 287 m/e 414(molecular ion), m/e 336 (M-Ijzo)i
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Fig. 4. Fragmentation of sterols with stigmastane skeleton
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TasLe [. oAl [h#cd vlel o] a-spinasterol I
stigmast-7-enol & FHEE HEHIT F doev oE
acetate 9 mass spectrum o} A V& Ewd 3HA BEIEIR
o,

Fig. 5. & A#HE 2 = acetate ¢] mass spectra &
A A8 molecular ion peak &= m/e 400, 412, 414
o] o] &9 acetate ¥ molecular ion peak = m/e
442, 454, 456 o2 o] 45 vt m/e 442 o) & peak 7} ¢l
ERe® Hol m/e 4009 peak &= 45 sterol®¥ql
campesterol o] 2] & peak & HHISIEYF. £ m/e 454
9} 456 9 peak &= AHHES mass spectrum Fo] VHEF
w m/e 412 2 414 peak 7} 47 sterol &l a-spinasterol
gl stigmast-7-enol o] {K3te] Wbt Aok HEPSHG
3 acetate @ mass spectrum o] A P-60 (molecular
ion-acetic acid) peak HJ, m/e 394 ¥ 396 peak &
molecular ion peak (m/e 454 ¥ 456)9} HEg« =
intensity & HZZ xo} m/e 412 2 414 peak & 4
sterol ¢ S-sitosterol @ stigmasterol o] Xt} T ko)
Y Aoz #Hsd ot

2) nmr O 218 ®E

459} A7 sterol & Cis-CHp ¢ Cys-CHy proton &) che-
mical shifts & J.W. Crark &} I. Damvis 9 Bfgevel {&
el 47 sterol o] 45 sterol o] Fbdted @44 higher field
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Fig. 5. Mass spectra of sample and its acetate.

df vEbtz Slgel wE AT 29d AHEY amr
spectrum o] A1 32 c/so] el Cis~CH39) signal® &
23] higher field o] Vel glow g 47 sterol 7} B
FH . A&E HEFAT. (Tape 1),

I AHEY nmr spectrum o] 9ol 4 CHa-proton 9
chemical shifts 7} £ Velvd=z & Re FipEol
B3 steroid 7} ob 3z BEF 2] BEFH 92&
HAEAsta & Aoz BERed.

o] 49 HEHE AMHHEE campesterol, stigmasterol,
B-sitosterol, a-spinasterol @ stigmast-7-enol & 5 &2
steroids 7} &= o dobz HHrsA o

TasLe . Chemical shifts of angular methyl
groups (c/s from TMS)

Found Cale.

sterols
19-CHs | 18-CHs| 10-CHs | 18-CH,
Stigmasterol 60 42 63 42.5
B-Sitosterol 60 42 62.5 42.5
Stigmast-7-enol 48-49 32-34 48 33
a-Spinasterol 48-49 32-34 48.5 33

Sample: nmr(c/s); 228, 102, 63.6, 60, 57, 5I.6,

43.8, 40.8, 32%.

TOE AWEE Aol F4 ALKRBH BEL
B FEditabd7] ZAEsed, ofgy 4293 A
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