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7171 2 A¢k. Column chromatography& silica gel-
Kiesel gel 60(70~230 mesh)E AMR-3A5L, TLCE Kiesel gel
60 F,,(Merck, Germany)& A3l Al5e] &3 £
AREEE f718ule tigsielAsjatet A sketA] 3Ll A
IS 187 AR ARSI 7171849 AFgE NMRE- &
"= CDCL(Merck, Germany)®] S+A12kE AME-8l3lr}. TLC
9] E4 AZEe UV lamp¥ 10% aq. H,SO,E AH4-31
t}. Melting point= Fisher-John’s Melting Point Apparatus
(Fisher scientific, USA)E ARl Z43Iom, rlRAES
. §FZ=E UV1601, UV-visible spectrophotometer
(Shimadzu, Japan)E-, Y433 =% Polarimeter P-1010(JASCO,
Japan)Z, E/MSE IMSAX 505-WA(JEOL, Japam)E A18-3
Z4 39tk IR Spectrum One, FTIR spectrophotometer
(Perkin-Elmer, UK)Z &34 3} 3, NMR-S 400 MHz, Inova
AS 400, FI-NMR spectrometer(Varian, USA)Z 27315t}

AGAR. B APoA A& EIH(Chrysanthemum
coronarium L)Y 20000 128 ZA71% F=FAIY &35t 53004
T o2, Wi} 7FsT AEe] ASVAUCR, 2R
2 EHe o 1mel ke Aedck.

EAHEZY] Ba. A 100kgS WA A 20kg)
o AARE7], A 80kgE WrE, 2 F AENS 100%
MeOH(40 IX 3)& 24r17}, 38 WHESl] F&5i5ict. Qolrl 5
8-S AYFEsL, Dol FFAE EtOAc(21X3)%+ H0
QHE B} F&391, B H,0%S nBuOHQRIX3)E &
o FE3%nh. ol& ZY F53ted, EtOAc £ (168 g), n-
BuOH #8(92¢g) ¥ H,0 £3& At
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Fig. 1. Chemical structure of the steroid compounds from the
aerial parts of the Chrysanthemum coronarium L. (Garland).

EtOAcEZ (168 9) 22 ¥  silica gel(1500g)  column
chromatography(n-hexane-EtOAc=7:1— 6:1—> 5:1— 4:1
= 3:1— 2:1— 1:1)3 150mP B39}, 7+ 239e
TLC(n-hexane-EtOAc=6:1, 4: 1, 2: DE AR, FARH &
EES W 2o, w53l 1219 #EE(CSEI-CSE12)&
@A},

6HA 2= (CSE6, 1245 )0l thaled thA] silica gel(450
g) column chromatography(n-hexane-EtOAc =6: 1)3}e] 771 €]
EHE(CSE-6-1~CSE-6-7)2 AL, L FollA siA BE=
(CSE-6-5, 30¢g)°l thdle] ThA] silica gel(400g) column
chromatography(n-hexane-EtOAc-MeOH = 10 : 1: 1)3}], 31g&
1(450 mg, Bsitosterol)?S EaJ8l3iTt.

3}3HE 1(B-sitosterol)'?: white powder(n-hexane-CHCL); mp
140°C; UV A (CHCL) 190nm, 215nm(weak); [o), —37°
(21°C, c=0.6, CHCl,).

Aol dojd gMAl HE(CSE-S, 249 Wat silica
gel(300g) column chromatography(n-hexane-EtOAc=4:1—
3: 13k 67119 EEE (CSES-1~-CSE-8-6)& d%len, o] &
3UA K35 (CSE-8-3, 910mg)oll thaled silica gel(200 g)
column  chromatography(n-hexane-CHCL,-EtOAc =4 : 2: 1) 3}
107}¢] #-&E (CSE-8-3-1~CSE-8-3-10)& A%ith. o] FollA, 3
HA 5 =(CSE8-3-6, 124mg)el th3le] silica gel(150 g)
column chromatography(n-hexane-EtOAc =3 : )3l F3E 2
(24 mg, stigmast-4-en-63-ol-3-one)s} 3HE 3(60 mg, stigmast-
4-en-60-0l-3-one)E EE| ST} 1?

3}¢HE 2(stigmast-4-en-6B-0l-3-one); white powder(CHCL);
mp 186°C; UV A (CHCL) 238 nm(weak); [ot], +11°21°C,
¢=07, CHCL); E/MS m/Zz (70 eV): 428 [M*], 413, 410,
287; IR(KBr, cm™): 3570, 1675, 1640; 'H-NMR (400 MHz,
CDCl,, 9): 578 (1H, br. s, H4), 431 (IH, br. s, H-6),
1.34 (3H, s, H-19), 0.89 (3H, d, J=64 Hz, H-21), 0.81
(GH, t, /=76 Hz, H-29), 0.80 (3H, d, /=69 Hz, H-27),
078 (3H, d, J=6.8 Hz, H-26), 0.71 (3H, s, H-18); *C-
NMR (100MHz, CDCL, 9): 20040(C-3), 168.53(C-5),
126.17(C-4), 73.19(C-6), 56.04(C-14), 55.87(C-17), 53.61(C-9),
45.82(C-24), 42.52(C-13), 39.61(C-12), 38.57(C-7), 38.02(C-
10), 37.10(C-1), 36.15(C-20), 34.29%(C-22), 33.91(C-2),
29.75(C-8), 29.16(C-25), 28.23(C-16), 26.10(C-23), 24.20(C-
15), 23.10(C-28), 21.02(C-11), 19.88(C-26), 19.55(C-19),
19.08(C-27), 18.78(C-21), 12.08(C-29), 12.04(C-18).

3 3(stigmast-4-en-60r-0l-3-one); white powder(CHCL,);
mp 120°C; UV A, (CHCL) 243nm(weak); [ol, +100°
(21°C, ¢=0.5, CHCL); EUMS m/z (70 eV): 428 [MF], 413,
_410, 287; IR(KBr, cm™): 3570, 1675, 1640; 'H-NMR (400
MHz, CDCl,, &) : 6.17 (1H, d, J=1.6 Hz, H4), 432 (IH,
ddd, /=120, 56, 1.6 Hz, H-6), 1.17 (3H, s, H-19), 0.92
(3H, d, /=68 Hz, H-21), 086 (GH, t, J=7.6 Hz, H-29),
0.85 (3H, d, J=6.8 Hz, H-26), 0.82 (3H, d, J=69 Hz, H-
27), 071 (3H, s, H-18); ®C-NMR (100 MHz, CDClL, d):
199.50(C-3), 171.7U(C-5), 119.52(C4), 68.66(C-6), 55.94(C-
14), 55.55(C-17), 53.74(C-9), 4581(C-24), 42.46(C-13),
41.46(C-7), 41.46(C-12), 39.46(C-10), 36.27(C-1), 36.12(C-20),
34.17(C-22), 33.82(C-2), 29.75(C-8), 29.15(C-25), 28.19(C-16),
26.06(C-23), 24.23(C-15), 23.10(C-28), 21.07(C-11), 19.87(C-

26), 19.07(C-19), 1875(C-27), 18.33(C-21), 12.04(C-29),
12.00(C-18).
d3 % nF

218 HEAOZIEH SHEHE ] g ATEA,
£7-% MeOHE. FE3I3L, #2558 =49 wet EOAc, n-
BuOH, H,02 ¥4 F&35t}. 3719 85 EOAc £
thale], silica gel column chromatographys WHE-3led 371
sterol SFME 1(5°&; 5.6X10° %), 2(55; 03X10° %), 3
(&; 0.8X10° %)= ).

3FHE 12 NMR spectrumS Hash A3}, oy 712 A&
oAl el FHHolAUe sterolll, stigmast-5-en-3-B-ol(B-
sitostero® F4 s} Th.

8}9HE 2, white powder(CHCL), [o], +11.4°+ IREFH
GAE71(3570 em™), o5 AT (1675 cm™) 2 ketone(1640 cm™)e]
28718 zhs AR RISt 'H-NMR(400 MHz, CDCL,)
spectrum®] olefine YHNA §, 5.78(1H, br. s)°], oxygenated
methine proton FIelA §, 431(1H, br. s)°] FZHYJG =
gk, 2.60~1.00 ppm ol A1 E-33F methine¥} methylene proton
signale] #AZF 2, 6719 methyl proton®] &, 1.343} §,
07104 singlet® =, §, 0.89, &, 080 % §, 0.78%A
doublet® =, &, 0.81°1A triplet® 2 A==}, WA, o] 3}
TE 2= oFATel VK, FPI7F Ul Afskal e streroid
sIHER AdEdo

BC-NMR(100 MHz, CDCL,) spectrum®l ], 297]¢] &
signalo] FEE9 o™, §. 20040914 ketone signal®] FEF
R3L, §. 1685314 olefinic quaternary®t 8. 128.17) 4]
olefinic methine signale] #ZFHAct EFH, §. 73.19°04
oxygenated methine singalo] #HZE S 28]aL, A F4
oA, quaternary 270} methine 77ll, methylene 107H, methyl
6719 signale] #ZHAT. ol¢} T2 ARE TSI, 37t
E 2= o)3AY, V] ¥ ketoneS ZHZF 10 Zie B
2970¢) sterone BZTEZE FASIUCE. oI5 AT, 2171, ketone,
6702] methyl7]2] $1XE &A3t7] #1314, 'H-'H gCOSY,
gHSQC, gHMBC%-9] 2D-NMRE ZA3I3t}.
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313HE- 29 gHSQC spectrum® EWIE, 'H-NMR spectrum
N triplet® 2 FH=H H-293, 0.81) methyl signal® doublet
o2 B=" H21@, 089), H26(3, 0.78), H27(3, 0.80) 3
M) methyl signal, 227, singlet® 2 FZF H-18(3, 0.71),
H-19(5, 1.34) 2709] methyl signal® &3] assign & + 3
A, gHMBC spectrumollA, H-4(8, 5.78)9] signal®t C-2(3.
33.92), C-6(8. 73.19), C-10(8. 38.02)9 signalse] AtolejA
cross peak’} #EE HOoRRE, o|F AP F47|Y ARE
Z¥zt C4IC58F C62 BRI 4+ it B, 4717 2|2k
AxE Felslr] Hste], gCOSYS A3 =0, gCOSY
spectrurnoﬂ*ﬂ 8 431904 #&H signal(H-6)°], methylene2]
H-7 2, methine®] H-83} correlatlono 31 Qo) ERIEY, 6
Ll H Ao F2N 7t ABHAA S AT =Y,
gHMBC spectrum< F3141, ketone®l C-3 carbon signal(S;
199.50)°] H-29] methylene®t H-49] ©|5AF signals}; A=
correlationg- ER1519%, o)=4%te} H-47} ketone2] C-3, ©]
ZA%9] quaternary carbon$l C-59} correlation®-2 ER15151
o}, &3, a7)9) H-60] 0152 TS methine carbon?] C-49%
quaternary carobon?l C-5, 12]3l, methylene?l C-7%
correlationd-2 R =0 F M ketone carbon(C-3), olefinic
methine  carbon(C-4), olefinic  quaternary  carbon(C-5),
oxygenated methine carbon(C-6)2.2 o|oJA& d#9 +AE
BAT & YAt ol& T, S_tE 2% stigmast-4-en-6-
ol-3-one .2 Fg3ALE.

3= 3, white powder(CHCL), [o], +100°,2- NMR
spectime ¥12g A}, SI9HE 29 Wi fARIAT T,

Z H& oxygenated methine B3¢l C-62] BC-NMRoA 9]
chemical shift(2:73.19, 3:68.66)t 'H-NMRell 31049
chemical shift2:4.31, 3:4.32)$} coupling pattern(2: br. s,
3: ddd, J=120, 5.6, L6 Hz)Tro| ThEA] AS=o], ¢ 3}
FEL 69 729 Al Te] tE AR I
%It} Coupling patten© 25-H, 3%E 2= W77t A
313, SI3E 32 odHSIAL e Ao= T’%Qoi‘:} olg &
o13h7] $151d FFFE 3¢] tisled NOESYE 243 23, B
X2 FHal Y= H-19 methyl signal®t H-6 signal Ato]el]
Al cross peak’t #5H o] H-6% BHiAIE FHskal 3l&ol 4%
Hioh WEA, 6o AgE P17 SRE 29 Be= B
A%, ST 39 A9 odB e AeR UHA, HF
Aoz ztz}e] TXE stigmast-4-en-6-0l-3-one(2), stigmast-4-
en-60-0l-3-one(3)2 AT 4 ATt

38HE 1(BsitosterolyS A2 BE AAF A Eo| EEo] ¢l
£ sterol® 2 dEA Uk IRHE 29 32 SIBE 12 =23
o= 3o, (39 FA7) AR, ketone2 2 WEHL,
C5/C6 Atole] olgAol, Cooll 42717t XBHERA], C4/CS
2 o]Fsl] AAE Aoz FAEUC /M 2, 32 a4
EoXE Greca 501 el £, REE 02 S E
Az o A —@“4519}1‘:} S, sterone 3= FolA, 3
TE 2, 37 2°] F9 ketone ©1FE steroneSE ecdysone
o] & UHA Urh. ] IPES IF BF TEEOBH, o]
B 2ol wlEhr, =F WAL 7hesithal A

82F A2 Be o JFIE 29 32 :8— ketone S 1T
TR, A7 7R g 2498 Y A 7= @Ay,

raksl A4S H1RE o8 71X AL 7‘5] 9515 itk

#Atel 2

B A7 $EAEH violead 21 A Ad Aed
AT (@A elM Adske d7HlE SRS
=
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Deveolopment of Biologically Active Compounds from Edible Plant Sources-VI. Isolation of Sterol Compounds
from the Aerial Parts of Garland (Chrysanthemum coronarium L.)

Myoung-Chong Song, Yoon-Hee Hong, Dong-Hyun Kim, Dée-Keun Kim', In-Sik Chung, Youn-Hyung Lee, Sung-
Hoon Kim’, Mi-Hyun Park’, In-Ho Kim‘, Byoung Mog Kwon® and Nam-In Baek* (Graduate School of
Biotechnology & Plant Metabolism Research Center, KyungHee University, Suwon, 449-701; 'Department of
Pharmacy, Woosuk University, Jeunbuk, 565-701; *Graduate School of East-West Medical Science, KungHee
University, Suwon, 449-701; *Erom Life Co. Ltd., Seoul, 135-825; *Korea Food Research Institute, Sungnam, 463-746,
Korea; *Korea Research Institute of Bioscience & Biotechnology, Daejeon 305-333, Korea)

Abstract: The aerial parts of the Garland (Chrysanthemum coronarium L.) were extracted in MeOH and solvent
fractionated with EtOAc, n-BuOH and water, successively. EtOAc fractions gave three steroid compounds through
application of silica gel column chromatographies. The chemical structures of the steroids were determined by the
interpretation of several spectral data, including NMR and MS as stigmast-5-en-33-ol (1, B-sitosterol), stigmast-4-en-
6f3-0l-3-one (2), stigmast-4-en-6¢-0l-3-one (3). Compounds 2 and 3 have been so far reported only in the aquatic
plants, were isolated for the first time from the land plants.

Key words: garland, Chrysanthemum coronarium L., sterol, stigmast-5-en-33-ol (S-sitosterol), stigmast-4-en-6j-ol-3-
one, stigmast-4-en-60-ol-3-one
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