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Isolation of Sterols from the Fruits of Cornus kousa Burg.
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The fruits of Cornus kousa Burg. were extracted with 80% aqueous MeOH, and the concentrated
extract was partitioned with EtOAc, »-BuOH and H,O, successively. From the EtOAc fraction,
three sterols were isolated through the repeated silica gel and ODS column chromatographies.
According to the results of physico-chemical data including NMR, MS and IR, the chemical struc-
tures of the compounds were determined as [3-sitosterol (1), stigmast-4-en-63-0l-3-one (2) and dau-
costerol (3). They were the first to be isolated from Cornus kousa Burg.
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R=H  (-sitosterol (1)
R=Glc daucosterol (3)

stigmast-4-en-6B-ol-3-one (2)
OH

Fig. 1. Chemical structure of the steroid compounds from the fruits of Cornus kousa Burg.

Fertigplatten RP-18 F,, (Merck, Germany)g ARS8} T}

NMR< 400 MHz FT-NMR spectrometer(Varian Inova AS
400, USA)E =439, IR spectrum Perkin model 599B
(Perkin-Elmer, USA)Z &35tk EVMS®F FASMSE
IMSAX 700(JEOL, Japan)2 AR&3le] 4319t UV lamps
Spectroline(Model ENF-240 C/F, Spectronics Corporation,
USAYS AREsislon, HlM3=E Polarimeter P-1020(JASCO,
Japan)S- AM2-3le] 24319t §3L Fisher-Johns §-783797]
(Fisher Scientific, USAYS AME-8t] 2431951, v HA ST

AT gvfe] 44 32 2 B8 A 1kgS 9A 100%
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ethyl acetate(FtOAc, 600 m/x 3)2} H,O(600 mH=Z 2} 323}
R, T H,05S n-butanol(n-BuOH, 600 m/ x 3)2 ) 3
Z3th 2t 32 718t =310, EtOAc £8(4.0g, CKFE),
n-BuOH #2](11.5g, CKFB) ¥ H,0 ¥82 Airh

EtOAc ¥8o 2R Sterold] £3. EiOAc £ (@.0go2
28 Si0O, column chromatography(c.c.) (¢7 x 28 cm, n-hexane
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L % CKFE3 #3248 mg)ell thsdled ODS c.c(93 x25
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CKFE-3-10y2 9%, o] %04 CKFE-3-9 £3(27 mgjell o
3] ThA] S0, ce(92 %24 om, n-hexane-EtOAc=5:1DE 4
A5k 37M9) 28 (CKFE-3-9-1~CKFE-3-9-3)0 2 U3l ©]
2 S3E 1(CKFE3-9-2, 15me)S He]aiih.

CKFE-5 #E(160mg)el tatd ODS ce(p3 x25cm,
MeOH-H,0=10: 1)E AAlsle 6712 £2(CKFE-5-1~CKFE-
5-6y2 AT, THA] CKFE-5-5 E3(44 mgye ODS c.c.(d3 x
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CKFE-12(68 mg)= &8 & Si0, cc.$3 x25cm, CHCL-EtOH
=8:157:1>5:133:1>1:1)F AAstq 79 &3
(CKFE-12-1~CKFE-12-7)2.& Wi, o] Sl 3= 3
(CKFE-12-3, 15 mgys #23l¥Th

FPE  1(B-sitosterol)™®:  white  powder(n-hexane-CHCL,);
mp. 140°C; UV A, (CHCL) 190nm, 215 nm(weak); [o], ~37°
(¢=0.6, CHCL).

BB 2(stigmast-4-en-6B-ol-3-one); white powder(CHCL);
mp. 186°C; UV A, (CHCL) 238nm(weak); [a], +11°
(c=0.7, CHCL): EUMS(70 eV) m/z 428 [M"], 413, 410,
287, IR(KBr, cm™): 3570, 1675, 1640; 'H-NMR(400 MHz,
CDCL, 8): 578 (1H, br. s, H-4), 432 (1H, br. s, H-6),
134 3H, s, H-19), 089 (3H, d, J=64 Hz, H-21), 0.81
(3H, t, J=7.6 Hz, H-29), 0.80 (3H, d, /=69 Hz, H-27),
0.78(3H, d, J=6.8, H-26), 0.71(3H, s, H-18); “C-NMR(100
MHz, CDCL, &) 2004 (C-3), 1684 (C-5), 126.1 (C-4),
73.1 (C-6), 559 (C-4), 55.8 (C-17), 53.5 (C-9), 45.7 (C-24),
424 (C-13), 39.5 (C-12), 385 (C-7), 379 (C-10), 37.0 (C-
1), 36.1 (C-20), 342 (C-22), 33.8 (C-2), 29.7 (C-8), 29.0
(C-25), 282 (C-16), 25.9 (C-23), 24.1 (C-15), 23.0 (C-28),
209 (C-11), 19.8 (C-26), 19.5 (C-19), 19.0 (C-27), 187 (C-
21), 12.1 (C-29), 12.0 (C-18).

3}3HE 3(daucosterol): colorless crystalsMeOH-H,0); m.p.
285-288°C; [a], —43.7°(c=0.9, pyridine); pos. FAB/MS m/z
577 [M+1]; IRKBr, em) 3320, 3030, 2937, 1640; 'H-
NMR(400 MHz, C,D\N, 3) 534 (1H, br. d, J= 4.8 Hz, H-
6), 5.05 (1H, d, J=7.6Hz, H-1'), 3.59 (i1H, m, H-3), 1.00
(3H, d, J=6.8Hz, H-21), 0.93 (3H, s, H-19), 0.90 (3H, d,
J=72 Hz, H-26), 088 (3H, d, J=76 Hz, H-27), 0.85
(H, t, J=7.6 Hz, H-29), 0.66 (3H, s, H-18); “C-NMR
(100 MIz, C.D\N, 3.) 140.8 (C-5), 121.9 (C-6), 1025 (C-
1), 786 (C-3), 78.5 (C-5%), 78.1 (C-3), 754 (C-2), 717
(C-4Y, 629 (C-6) 369 (C-14), 563 (C-17), 504 (C-9),
46.1 (C-24), 42.5 (C-13), 40.0 (C-4), 394 (C-12), 375 (C-
1), 37.0 (C-10), 36.5 (C-20), 343 (C-22), 322 (C-7), 32.1
(C-8), 303 (C-2), 30.1 (C-25), 28.6 (C-16), 204 (C-23),
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246 (C-15), 235 (C-28), 214 (C-11), 20.1 (C-27), 19.5 (C-
19), 193 (C-26), 19.1 (C-21), 123 (C-29), 12.1 (C-18).
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& g d3, o7 711 AEelA g dFEo3lE sterol
]l, stigmast-5-en-3B-ol(B-sitostero)Z. &7 31T} 59

sI= 2, white powder(CHCL), [, +11%5 IR 2FHEZO
FRE 72713570 em™), o]FE3H(1675 cm™) B ketone(1640
em™)?] 28715 Zh= Aoz ERIET 'H-NMR(400 MHz,
CDCL) spectrum®] olefine G oA § 5.78(1H, br. s)9
signal®], oxygenated methine proton FHlA § 432(1H, br.
s) signale] ASF AT} 3, A JHoA 2.60~1.00 ppm
olA] methineZ} methylene proton signalso] E3EHo] A=
oM, singlet methyl proton signal(d 1.34, 0.71) 27]¢},
doublet methyl proton signal(d 0.89, 0.80, 0.78) 378, triplet
methyl proton signal(® 0.81) 177} #Z=SIt} welx o] 3}
o= 2= oleFge] VN, M7 Ul AFSL e sterol
SIBFER s giYh. PC-NMR(100 MHz, CDCL) spectrume]
A 29719 ®a signalo] #S5H O™, § 200490141 ketone
signale] #ZE2, § 168.4914 olefinic quaternary carbons}
8 126.1 olefinic methine carbon signalo] TZHJct. w3t §
73.1914 oxygenated methine carbon signalo] BEEgit}. 28]
3 A FYoA] quaternary carbon 270}, methine carbon
771, methylene carbon 107)], methyl carbon 6712 signalo] ¥
ZH. ol e AAE TSN, SIFE 2= ol5HY,
FA] 2 ketones 2 AR 2= €4 = 29709] sterone
RHER B3It o323, 4410, ketone, 6712 methyl
71¢] AAE Felshr] fste], 'H-'H gCOSY, gHSQC,
gHMBCS ¢ 2D-NMRE ZA 35 th 83E 29 gHSQC
spectrume EUIE, 'HNMR spectrumdA] triplet® & #2%
H-29(5 0:81), H-26(6 0.78), H-27(5 0.80) 3702] methyl
signal, “2#]7 singlet® 2 FEE H-18( 0.71), H-196 1.34)
209 methyl signal® 333] assign & 4 UUTE gHMBC
spectruml M H-4 (8 578)°) signal® C2(3 33.8), C-6(5
73.1), C-10(6 37.9)¢] signal®] Alo|ollA] cross peak’} =¥
HoZRH, olF A% 19 HXE 22 caCset o=
A 5 Uk T3, A7 AFE 9RE ERls] 9
ale], gCOSYE 3783I=tl, gCOSY spectrumol| A § 4.3290)
Al #HEH signal(H-6)°], methylene®] H-7 2, methine®] H-8
¥ correlation &L 1ol ERIEe], 6 X|e) FA17) X
=] s gRlsT E3, gHMBC spectrums S84
ketone®] C-3 carbon signal(8 200.4)°] H-2¢] methylene®} H-
4¢] o|FAY signaldt MZ correlationdhe #1E151, o154
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glo]l H-47} ol=ZAT <) quaterﬁary carbon?]l C-5¢} correlation
g ERIskh. 28|l 719 H-60] o528 methine
carbon$! C-49} quaternary carbon2! C-5, methylene?! C;794-
correlation$H-2 Ho]E O 2, ketone carbon(C-3), olefinic
methine carbon(C-4), olefinic quaternary caron(C-5), oxgenated
methine carbon(C-6)2.2 o|ojA= A¥S ARY + AU
'H-NMR spectrum®] coupling pattern(4.32, br. s)>Z5-E] 69
FH719] AAEAIZE pAES 3l e A SIS o
= E%ste] F3E 29 FERE stigmast-4-en-6p-ol-3-one S Z
A&t
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A Al Ao g BAE e 'H-NMR spectrum© 258, 31
A% QAo singlet methyl proton signal(d 0.93, 0.66) 271
2}, doublet methyl proton signal(® 1.00, 0.90, 0.88) 371,
triplet methyl proton signal( 0.85) 1707} #==o] sterol T
xe| BHER 24 4 AUk § 50504 FZH anomeric
proton signal &Joll & 3.5~4.504 ol FE3 oxygentaed
methine S methylene signalS©°) #ZE AT} Anomeric
proton signal ] coupling constant FL(J=7.6 Hz)C ZHE T
o] B AL e AL Ielsirt. B, o] APFoR
A 'H-NMR spectrumellX] &bz #=H= B-sitosterold]
H-199} H-219] chemical shift®] ®3l7F A7]= 218 18I
o} BCNMR AHEHoA % 357]9] signalo] #EE|Qlom,
7} signal®] chemical shif25€] Zggt 32 D-glucopytanose
$L, aglycone B-sitosterol 2 FRIFHATE wepr, sgHE 3
& B-sitosterol?] C-3 92719l D-glucopyranose”} B2 g}3laL
2= 315HE2] daucosterolZ T3 AW CEY
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AR el REEY B3 serol IHE T BE 1(B-
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A2 Ee] =8A EA sk stigmast-4-en-6B-ol-3-onet &S
ketoneg ©lF= TEEM, og] 7] L 7 ZeR Y
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Key words: 22X, Cornus kousa Burg., P-sitosterol,
stigmast-4-en-63-ol-3-one, daucosterol
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