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Isolation of Steroids and Flavonoids from the
Herbs of Hypericum ascyron L.

Hee-Juhn Park,* Sang-Hyuk Kwon, Sei-Young Yun and Kyung-Tae Lee'

Division of Applied Plant Sciences, Sangyi University, Wonju 220-702, Korea and
College of Pharmacy, Kyung-Hee University, Seoul 130-701, Korea

Abstract — A sterol mixture, 3-O-glucosides of these sterols, 6'-O-fattyacyl ester of these sterol
glucosides, kaempferol, quercetin and isoquercitrin were isolated from the whole plants of Hyperi-
cum ascyron L. The sterols were found to be a mixture of B-sitosterol, campesterol and stig-
masterol by GC-MS. The kinds of fatty acids linked at 6'-OH of sterol glucoside ester mixture were
shown to be palmitic acid, stearic acid, oleic acid and linoleic acid by GC-MS. Three flavonoids
were identified by spectroscopic methods and comparisons of mixed mp and co-TLC with authentic

specimens.

Key words — Hypericum ascyron L., Hypericaceae, flavonoid, steroid
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BB Hypericum spp.)S] AEL ZUVES
(Hypericaceaell] &3] 2AF &2 4@, of
WA 22 e AR 2 AAIHCZE = ¢F 30050
FEA5ln fREo] Bulpe] EE3dhs Aon GEA
Ao B Fo] WFEOE AuIEHIL glon oz
24 Ao} Ao 3 X5 ol&Hz Ut
FoMe EGUEHypericwm ascyron L) 9 7
Fo| 715E] glom EHuEe 2EAEEA tid
Zo|th, FYBNEH BFgoa == AQui=L 3l
v EAVES A8 dHESHH galioides Lam,)
5ol glo1, o] AEL FHNOTXN BEEAER
WEoE A=l vt EFCEA 2EAES
MAIFNEH, perforatum)yS ©1%- L= A}
AEZA FHFEA AL FelME o dEIR Aet
3 dthe Bt ofF glovt sjHEA e Al
S Qlok 2 9o EXFUERH. laxum), A5
EH. oliganthum), IV EH. erectum Thunb) &
o] gl AAystar Aek”

Extended quinoned T}&H4] #H=CS= quinone car-

*WAA AL« Fax 02-822-9778
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bonyl”17} Tt} &of] EAlshes AR ZAEdAME
E#E 7 (Hypericaceae)9t v E3}(Polygonaceae)
o] EAlEL & % EESIT) o] o] AER
R E] hypericin, pseudohypericin, elsinochrome B, C,
D 59| extended quinone A3E°] BiEolA gkon
o)E HEEL BEo] 435S ul photodynamic
effectell 71913+ 25, WFE 5] FHEL-E FHkeh=
Hoz A rh” Meruelo 527 Hypericum tri-
quetrifolium S Z5E] 42 hypericind} pseudohyperi-
cine] BHEl ghlolei s FE-S VepdTal B
< mol o} o]9) FE FEolMe 540 ok oF
alod Alghe TR o] QNS Bagh vt 9}
t} A2 Lee 792 AAE9 3¢t AFolA hype-
ricine] theksl Aol tist st ATelM w2 &
FES UERNAS 2 WSS 73S Aele] A
exlo] 7 B3} protein tyrosine kinase (PTK) bloc-
kerd-& Rsle] HAE)M 2] extended quinone©]
A AsAG 71 FUAl AEES 1% PTK
A AL Bzvh

B Qo ME 2o EYUES AES FYBIA
ok slES Bshe oA WA steroid
3}5HE 7} flavonoid SHHES BElsta 583 HA
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AEME - AAE AFA] xR A AskeE
E¢UE (FEA3 NATCHEM-16)2 1997 7297
Al a5 2 £ Adsl NEARE AME
Skt

7171 ¥ Alek - §73-2 Electrothermal digital mel-
ting point apparatus® ARE-3le] Eslgiom 1BAY
314 4tk IR spectrum? Bomem MB-100 FT-
IR spectrometer® KBr disk8o 2 =430, 2
% ~HEHS Finnigan Mat TSQ-7002.E 70 eVe)
U E ol eskslatt. 'H- 2 “C-NMR spectrum
& YHEFEF tetramethylsilane (TMS)E 275}
o] Bruker AM-300 spectrometer®. Z733}5it} 27
7L E£d MerckAH] Kiesel gel 60 (1.07734.1000)
AFES AMSIH A, TLC plate® 92 U MerckA}
9] Silica gel 60F,;, (1.05715)9] A&FS AM&-HATh
£ Aol AME 77180 F 7Te} Aok 15 Aok
< AL

=2 9 28 _2Z42 2kg2 MeOH 353}
3] 71gsle] FE3u) ol& Al &E
eOH extract 220g2 AT MeOH extract
= Z54] AN The CHOLE 38) B85
HCl, 7F-7-& 23ks53le] CHCL 8 74g5
Ak AEsl el 958 EtOACE 33] 23
1] 4521 EtOACES o] ASFsS3dte] EtOAc
3] 38g& IULE P =0 Uidle n-BuOHZ
E33lo] n-BuOH 7MH-%E 41 ol AYsEsld
n-BuOH 28 44 g% 4t

& i

-9,

A A
e =

2
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RO™3 ¢ RO

R=H (B-sitosterol) R=H (campesterol)

R=p-D-glc (P-sitosterol-p-D-glucoside)  R=p-D-glc (campesterol-f-D-ghucoside)
R=6"-O-fattyacyl-B-D-glc (campesterol-
p-D-glucoside ester)

R=6"-O-fattyacyl-B-D-glc (B-sitosterol-
p-D-glucoside ester)
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CHCI, 2&o25E steroide| £2| - CHCl, ¥
o) AUx¥el 20g< silica gele FAA WE 7em
o) AN n-hexane-EtOAc (10:D)Z A7fsted oF
100mk¥ EFshe 30709 £8& Ik A3t
n-hexane-EtOAc (10:3)0-2 A7i3td 100 mi¥] #F
sl 30709 £8¥E Ik ©lF n-hexane-EtOAc
106022 A7fsted 100 mky EF 31 30719 £
o At} o] BYEL ¥F TLCIHAS w F2A
AL Uehiie RYES A e AR
22 o Zht FESIIh 7 4 FEE
=S Rf X7} & %€ Z1ZF HA-1, HA-2, HA-
3o zizt A8t HA-1~3% 22 MeOH=
AHFs93 CHCL-MeOH (3:1) EolM ADHL
A=), ol HA-1S P8-S JeRfia
TLCellA B-sitosterols REAZT AASIHoEE olE
o]&} sterol® 7]&3dt) Wb HA-2, 32 FAFHIAU
o z}z} ®E B-sitosterol P-glucoside 6-palmitic
acid ester 2 P-sitosterol B-glucosidest REX|7}
Aetgoevg o]sloA] o]EL sterol glucoside
ester ¥ sterol glucoside® LJERATE

Sterol-IR v_ (KBr, cm™: 3400 (broad, OH),
1640, 790 (trisubstituted double bond); ‘H-NMR
(300 MHz, CDCL) & : 068105 (each s, CH)),
351 (m, H-3), 531 (dlike, H6); "CNMR (755
MHz, CDCL) & : 1408 (C-5), 138.3, 12903 (C-22,
23 of stigmasterol), 121.7 (C-6), 71.8 (C-3); MS
(m/z, %): 414 (45.7), 412 (18.8), 400 (7.5)

Sterol glucoside — IR v_, (KBr, cm™): 3400
(broad, OH), 1100-1000 (glycoside); 'H-NMR (300
MHz, pyridined,) & : 0.67-101 (CH,), 508 (1H, d,
J=75 Hz, anomeric proton), 536 (1H, brs, H-

8 =

RO

R=H (stigmasterol)

R=p-D-glc (stigmasterol-p-D-glucoside)

R=6"-O-fattyacyl-B-D-glc (stigmasterol-
$-D-glucoside ester)

Fig. 1. Structures of steroids identified from Hypericum ascyron L. (Fatty acid moieties are palmitoyl, stearoyl, ole-

oyl and linoleoyl in sterol glucoside esters).
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6); “C-NMR (755 MHz, pyridined,) & : 1408 (C-
5), 121.7 (C-6), 138.8, 1294 (C-22, 23 of stigmas-
teroD), 79.5* (C-3); D-glucose moiety: 102.6 (C-1%,
784* (C-5), 78.2* (C-3), 752 (C-2), 71.6 (C-4),
62.9 (C-6", *values may be interconvertible.

Sterol glucoside?| 7158350 —Sterol glucoside
°F 60mgS 5%H,S0, {MeOH-H,0 (L)} &)
Al 3AIZE ZrE ksl wHe-ES CHCLO 2 £3
Slod FZE5laL o] FEAE 4 NaSOE 853 H
ZAeFsEslant. ol GC-MSHM B-sitosterol, cam-
pesterol, stigmasterol2 7350 e A= Vet
o} e 52 NH,OHZ S o1& Z7h8n)
EtOAc-MeOH-H,0-AcOH (13:6:3:3)2.2 TLC3199&
Wl ¥FEF D-glucose?} REX7F A=)sksich.

Sterol glucoside ester—IR (KBr cm’): 3400
(broad, OH), 980-1080 (glycoside); 'H-NMR (300
MHz, CDCL) 8 : 0.70-113 (CH,)), 125 (CH,), 4.39
(H, d, J=74 Hz), 537 (1H, brs, H-6); “C-NMR
(755 MHz, CDCL): 1745 (esten), 140.3 (C-5), 1221
(C-6), 1384, 1294 (C-22, 23 of stigmasterol), 79.7
(C-3); sugar moiety: 101.2 (C-1), 73.8 (C-2), 70.3
(C-4), 634 (C-6"

Sterol glucoside estere| 22| 7|23l —Sterol
glucoside ester 40mg®ll 5%-KOH {MeOH-H,O0 (1:
D} &oR A7 Efatel] 7wkt vk
4 Dowex 50W-X8 (H' form)o 2 =3lsle] o3
o8 AsFEEsle] HRSEAL (25 mg)e ARtk )&
ethereal CHN,Z 7)8}] 244170 wgA7] & 7IQb
=319 ©l& n-hexane-EtOAcE 7|87] &85l
A ¥4ke] methylester #3837} sterol glucoside +8-&
Z}zb Ak, ol5g 77} FEIAL steryl glyco-
side 82 MeOH 2 CHCL MeOH &ojoz 23}
Ho=w AFsie] xwhal methylester & sterol gly-
coside”} Lot} Sterol glucoside= EE &
As= sterol glucoside®t FTL3IATH A9HAe] me-
thylesters= GC-MSel|4] linoleic acid, oleic acid, pal-
mitic acid, stearic acid®] methylester2 JeFgTh

Ethylacetate E&2Z5E| flavonoid & &
2] —EtOAc 8 20g2 AH7He S22 WA
7cm®] ANA gl CHCL-MeOH-H,0 (7:3:1,
3R sk 100mpy 5079 238 Ao
HA4~62] £3& FF391 °]52 MeOH £vl2
AAAsH] flavonoid 1-3& AT

Flavonoid 1(kaempferol) — Yellowish needles from
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MeOH, mp 277-279°C, FeCl,, Mg-HCl, Zn-HCl test:
positive; IR v, (KBr, cm™: 3350 (OH), 1667 (0,B-
unsaturated ketone), 1620, 1575, 1510 (aromatic
C=0), 1375, 1245, 1175, 810; UV i (MeOH)
nm: 257 (sh), 269, 300 (sh), 330, 370; “C-NMR
(755 MHz, DMSO4,) & : 1468 (C-2), 1356 (C-3),
1759 (C4), 160.7 (C-5), 982 (C-6), 1639 (C-7),
935 (C-8), 1562 (C-9), 103.1 (C-10), 121.7 (C-1),
1295 (C-2), 1154 (C-3), 1592 (C-4), 1154 (C-H),
1295 (C-6)

Flavonoid 2(Quercetin) — Yellowish needles from
MeOH-H,0 (1:1), mp 310-313°C; FeCl, Mg-HC],
Zn-HCl: positive; IR v, (KB, cm™: 3380, 3300
(OH), 1670 (o,B-unsaturated ketone), 1610, 1510
(aromatic C=C), 1360, 1315, 817; UV A, (MeOH)
nm: 258, 305 (sh), 375; “C-NMR (DMSO-d,) & :
1469 (C-2), 135.7 (C-3), 175.7 (C-4), 160.7 (C-5),
982 (C6), 1639 (C-7), 934 (C-8), 1562 (C-9),
103.0 (C-10), 1220 (C-1), 1153 (C-2), 145.0 (C-
39, 1476 (C-4), 1156 (C-5), 120.0 (C-6).

Flavonoid 3(isoquercitrin) — Yellowish needles
from MeOH, mp 234-236°C; FeCl, Mg-HCl, Zn-
HCI and Molisch test: positive; IR v, (KBr, cm™):
3500-3100 (broad, OH), 1650 (o,f-unsaturated ke-
tone), 1596, 1590, 1480 (aromatic C=C), 1350, 1285,
1195, 1100-1000 (glycoside); UV A, MeOH) nm:
258, 359; 'H-NMR (300 MHz, DMSO,) & : 546
(1H, d, /=79 Hz, anomeric), 620 (1H, d, /=18
Hz, H-6), 640 (1H, d, /=1.8 Hz, H-8), 6.85 (1H,
d, /=92 Hz, H-5), 758 (1H, d, /=24 Hz, H-2),
758 (1H, dd, /=24 and 9.2 Hz, H6); “CNMR
(755 MHz, DMSO+d,) 8 : 1564 (C-2), 1334 (C-3),
1774 (C-4), 1613 (C-5), 986 (C-6), 1644 (C-7),
93.6 (C-8), 1562 (C-9), 103.9 (C-10), 121.6 (C-1),
1153 (C-2), 144.8 (C-3), 1485 (C4), 1162 (C-5),
1216 (C-6)

Flavonoid 32| API=E3&| —Flavonoid 39 50
mgS 5%-1L,50, £9ol 7helel BRAN N7 5
ot 7HdwRlslc). WheAE WZA7| 5L EtOACE &
WSS & SeAT)AL AYEESle] MeOHR A2
A3l querceting VAT ©] vlFA= EF quer-
cetin®] &8 2 coTLC3IS W A2 LASATH
28]y, £%& NH,OHE Fslet & TLC3ISE o
D-glucoses} AR5t
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CHCI, 2394 o)zl Steroid= TLCOIAM 34k
2 BRSNS W violet A YERSISH Liber-
mann-Burchard 9H8-& 3158 o o= Vet
‘B2 olEL steroid JHEERE FEFY.

Sterol> 'H-NMR spectrumel 4] § 0.68-1.05% 4]
HE7|2 Hole daEo] vk B el
217 dehe C-30l A&t H-301 § 351004 H]
WA Mg GAelA Vet 22 a, ol F A e
27t § 531004 UERLe EE A’stigmastene 27
< 7= sterol 31gE= 1AL o] proton] re-
sonance= doublet-like® #ZH U= ol o|EF S
2 doublet-doublet®Z VERoF 3} o]Zo] WE o]
Uehd o= 19tk BCNMR spectrumollAle ol
430 71213 gkl § 140.87 1217904 et
om olE & u] AR FA § 140.80] ¢ Bol X
B3l C-59 BAad] 7118k H=olt). § 71.804] L}
e Has vt djsle ', & C39) 7IR1sk
£ "ao|th o4 “C.NMR spectral data: -
sitosterole] A7 olF ZAlHow dA s
GC-MSIIAM 88k 9] B=Z7} vehial o2 7t
7} mass spectracl| Al EzolLo] Z}zt miz 414,
412, 40022 e Aol m/z 4128 Yepls
BI5HE-2 BositosterolollA] 31 Bate] EA3l7l dof
W Aoz Bty “C-NMR spectrumol4 § 138.3,
12939014 Yelbe olefinic carbonS-S- stigmasterol
o] $=R9t DX 2 ER, EFYUEA do
A& sterok B-sitosterol, stigmasterol, campesterol
2 Ag90] 35S EIEh

Sterol glucoside= sterold] 73%-¢} 7o} TLC &
Libermann-Burchard ¥H&o4 48 Vepiglen=
steroid® $ZE90, E3F IR spectrumellA] 1100-
1000 cm ™A glycoside bondol] 98 Tz ZEE
T W=Eo| JEyth o] o EZe] AHFolA
sterol glucoide® H LAt} A&l o] B¢ 'H-
NMR spectrums Z4319.& o 2345 We w25
°] 8§ 0.67-1.01°4 vER}L o5 AT ] Gl 7]
st #=z7t § 536904 broad singlet2 YFeERFT
Sterol¢] 7$-oll= H-69 =7} doublet-like® #2
=& WA sterol glucoside®] 7%l broad singlet
Z Yeldt}. olgst AMe sterol glucoside ester?]
H-671 & 5379014 broad singlet® Jeld ARjA
¢ = %] NMR £7%-8vlol we} wj=e] Bdaid
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o] thzA veht Aoz wld, z@li § 508014
23¢] anomeric proton 3h}7t J valueb 7.5 HzE
EIzlo] doubletz LERT) o] BAE AR st
B w AR wFA ] EFEAA] Y gas chro-
matogram®| sterol®] AR LAJSHHTE 2L B
£t TLC B3 D-glucoseZ & H Ut “C-NMR
spectrumSlM %= D-glucoseol) 71913t sj3E0] Ve
th0 o] o] AFYAe 'HNMR spectrumdi| Al
anomeric proton®] coupling constant®] Z7}(J=75
Hz)E B-2%L sl eS¢ & Aslth 23us
EGEA EalEl sterol glucoside= B-sitosterol,
campesterol 2 stigmasterol®] B-D-glucosided-& &
F Uk

Sterol glucoside esteri= TLC ¥ Liebermann-Bur-
chard ¥HSolA steroid FFEE F2EUch o) EF
9] TLCoA+ sterols?} sterol glucoside AFelellA] vE
A2 Jeigith IR spectrumoiAlE sterol glucoside
9] A9} 7o) 1100-1000 cm ™A 7}s+ F= MEE
< Boloza o] o] wjgA|de] S Btk
o] B&¢ 'H-NMR spectrum®|+] £ sterol gluco-
side®} FARE A4S JERY 1.25 ppm F2olx €]
A F4 A3EE e dderng Aslo]
ZAgrslal 9l sterol glucoside?) esterd}2< Ao
Z25 itk “C-NMR spectrumolire Aito] A%
313 e AL AALEIE ester bond®] carbonyl Bhax
o 23k § 1745004 It Yelston, o 9 o|54
ol & § 1403 (C-5), & 122.1 (CH)9] HAEFH
C-39) & 79.7¢] WaEC] ety T8]a, Bl 7]
018t H=AE0) sterol glucoside®) IAE FARE 4~
NEZ JEPRgoy die] F=Ee] CDCLY HIE
s} Z3Eo] #AT 4 Uk PC-NMR spectrume]
A pyridined,Z &3 sterol glucoside®] chemical
shift®} sterol glucoside ester?) 2AS wlmFHL w
ok 03~1.0ppm F= FA7F P7F TRPF G
2R e C-69) F3w 2818 05 ppmEs
Az o3l YepdEs) olefdh AME R A
"hALS. sterol glucoside®] F¢] C6-OHel| A¥siaL
e Aoz AT o] RS ¢EE] i
998 =) sterol glucosidest Ak A/JsiH o
2 o] B2 sterol glucoside2] A4l dl=d22 7H
SR APte) F5+= GC-MSelA] linoleic acid,
oleic acid, palmitic acid, stearic acid®.Z4 33} %
ISk SE0 2 A e AeE Y
s}, a#eg o] BAL sterol2A Bsitosterol, cam-
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pesterol, stigmasterol2 4% B C-39| D-glu-
cose”} AYStaL A Aol Co-OHel Adtehe 6-fatty
acyl sterol glucoside®] &&= WH&Zth

Ethyl acetate £-8o)|*} silica gel column chromato-
graphyollX 2828 A= d3} 3%2 flavonoid
‘go] FEEHATh Al SI9HE 2T TLCoA ] 24
3} Mg-HCl, Zn-HCl test 23} flavonoid A E O &
yepgch TLCA 9] REXQ] Z7|vt Molish 8RS
A3} flavonoid 1, 28 A3+ flavonoid 3= flavono-
id glycoside®™ JERITE

Flavonoid 17 2= 84 2 PC-NMR datar} 7z}
kaempferol” ¥ quercetin# ¥X|5153ch. Ek ¥
9 EAIR W co-TLCEIAS W YXEIAOEZ fla-
vonoid 13 2%= Z}Z} kaempferol @ quercetin?t &
28k} 2232 flavonoid 3& HiEAo]oHE o]
5 7FrEENS W quercetingd D-glucose® A4
st o] AAEL AH ¥E quercetin 2 D-glu-
cose?} co-TLCal #e1=)ch, 'H-NMR spectrumol]
| 3 6.85, 7.58% & shite] § 75804 Lehe
FES 1 coupling constantE-S F# &AL W 7
aromatic ring®ll SAshe ALE JElor ol
quercetin®] B-2Zglol] 718K 9] hE 715H
Ak T F Y] A 5 620 8 640004
ER}= J=1.8 HzZ couplingdh= A& Mo} o]&2
meta- A2 M2 ERljel= Z o2 74 Aargle] H-
6} H-golv}. =%-2] anomeric proton®) § 5.46914
LR JRE 7.9 Hzo)le 22 D-glucose?] A%k
A& B-configurationd}s. It} *C-NMR spectrum
27381938 W) isoquercitrin (quercetin 3-O-B-D-glu-
coside)d] 2R & AP o2 flavonoid 3=
isoquercitrin® 2 FAHA}. o] SjHE- BEAe] £
FAE R coTLCAN L3 I3

InEETEL

AlA9] Hypericums: A EZ5E 7H59] dwd 2
A EAC] el Wt ARES F4kef vt
E2RE o|yd RS A sie /IR &35
2 A1E A|E=sHEoY extended quinoned] =22
Az} Z3&k )4l B-sitosterol, campesterol, stigmaste-
rols} 249 3-O-glucoside B 6-O-fatty acyl sterol
glucoside(R| BFA+ 243« palmitic acid, stearic acid,
oleic acid, linoleic acidyZ steroid AJ#-2=2 2131
3 flavonoid d#- 22 kaempferol, quercetin ¥ iso-
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quercitring ¥2)319 ). Flavonoid 4802+ ] ©]
9ol AREZ TLCOAM EAlske A oE veston
2 F o 978 "98As W drh

7N&E) WEGES QoA AR o2 s 7’k
AE=A 9D AzRslads dov|e o gl Al
oko = X)) extended quinoneA|2] hypericin?}
EduE 223 A3 TLC 33g © UV 365nm
o] wale] o] A FFg vehfo] o] A
Bl ER))8h= TR chlorophylld olF FAKSHAl L
Ehpy 2218 AEEHS Wolx chlorophyll®] S
tho] vehdon], @ Avell= B8k hypericin
AR EAE o}F] oFEOR otk Ao & 4
HA5} EFELS hypericin® 752 93 A2 E
2Me BEge Aoz AztEl

EeuEo) B, 1k, M, BE, T Bl
TZelA] AR E] & 7]Ze] glema? B el
WA flavonoids 1 BB A 7rsde] ol

bz shch
AP AL

B s 19988hd % AR sk
F FREHEYT.
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