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Extractives from the Allium victorials
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2 ok AWbs(Allium victorials var. plaphyllumys AF st AZAIZ1 & B4t 1.5 kg& acetone-H,0 (7:3, vAv)
2 FZ3lx g4}, vidAER o)z, ddotAee)E, ke Y B JHEHE BIsle] AU o dolAE
o|E 7[5 Sephadex LH-20 ¥ silica gelZ 318 f}rﬂoﬂﬁ tekst &8s Al2sle APazeEaNs S

s, wejd SfAEeS seAteEads(LO= SAd £ ', "CNMR, HMBC 9] ZHEHS A

st &g F2E FHENL EL-MSEHA RS S48t ﬁ“]‘%ﬂ ofdotiEo]E 7 Fel = astragalin
@ 1, kaempferol @FHE 2), quercetin (BEHE 3), ferulic acid (3HHE 4y7F 221Uk

Abstract: Allium victorials var. platyphyllum were ground, extracted with 95% EtOH, concentrated, and
fractionated with a series of n-hexane, methylene chloride, ethyl acetate, butanol and water on a separatory
funnel. A portion of ethyl acetate soluble fraction was chromatographed on a Sephadex LH-20 and silica gel
column using various solvent system as eluents. The isolated compounds were identified by TLC, 'H-, "*C-
NMR, HMBC and EI-MS. Astragalin (compound 1), kaempferol (compound 2), quercetin (compound 3), ferulic

acid (compound 4) were isolated from the ethyl acetate soluble fraction of A. victorials.
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ZHE flavonoid9} furostanol glycoside 355
Sl FT2E K59 2™ Andersen I Fossen (1995)2
Ahbse] F7127 Y opdylold dElE A e F
e AR QtEA o shehE-S Eefste] ®alstith
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2l (Allium victorialis)?] 273 & 621

D4 B AESA dig elgd a2t dvka Bas)
Ak K3 FRE 520050 of Ahikse] AEH 7t

t}

Aot 58 F A2 S4E AR 7158 Az
M 7Fsd & AEsl] Ruskion o]l (199852
fraziuTe] ool 7749] FEtheol SgEs |
gste] FASAAAA BoE FAet ¥ P &
Tl Slig RIS v glch. a8y ok Abeks FEE
9 A% #A i A7 Eol o FofAA e 44
ofth. kA & At ol i ks o] HEe 3
SHom Ty
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AtEE 29 95% oNERE(EtOH) 25252 n-hexane,
dichloromethane (CH,CL), ethyl acetate (FtOAc) ¥ buthanol
(BuOHY& M & cAF4 0 & ARg-ste] #-3slsivh 2 7he
o] EtQAc 7H-5(1.75 gy 3k sephadex LH-202 A}
88} column chromatography (5.0 x 68 cm, £-&-8-u] MeOH)
g o]&ste] 15 mLY &EAA 170718 EHES A
At 7F - E-S v 2 ekE 1219 (Thin Layer Chroma-
tography; silica gel 60 F254, Z 7§80l acetone-EtOAc-
HO (10:10:1, vA)E AA18 3 UV(254, 365 nm),
50% H,SO,= st 8702] F&=(EA-1~EA-8)® U
AU

3. 717184

@) 3t e AHFEMS) A EH S JEOL IMS-
600W, $2}7]|FH(NMR) A E-GL 3h=7] % 3512 ¢
A7 MEE49 Varian Ul 500& ©]-&3lo] 2431t}
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1) 83HE 1 (astragalin)

2hubE 9 EtOAc 7HE5-2] FA-6 T8 E(918 mg)S
silica gel column chromatography (3.0 x 62.0 cm, 2 &
7 CHCL-MeOH 8: 1, v/v, &% 13 mL)E A5t
1547] 2] Ald el £ skt 2t 34 ES UVE A5}

o] 47fe] B E(EA-6-1~EA-6-4)= 17 on 1 7hs

4l EA-6-29] ®-3E(70 mg)S preparative TLC (acetone-
EtOAc-H,0=10:10:1, EtOAc-MeOH-H,0=6:2:3, v/v/
VIE AFEEE SHEHE 1 (20 me)E Tl SFS

EI-MS m/Zz : 286(M", base ion), 258, 229, 184, 143,
121. '"H-NMR (500 MHz, methanol-d,): § 3.18 (1H, m,
H-5"), 3.33 (1H, m, H-4"), 340 (1H, ¢, J=8.6 Hz, H-
3"), 3.44 (1H, ¢, J=8.6 Hz, H-2"), 3.53 (IH, dd, J=
39, 11.9 Hz, H-6"), 3.66 (1H, dd, J=3.9, 11.9 Hz, H-
6", 5.07 (IH, 4, J=1.5 Hz, H-1"), 6.06 (1H, d, J=
2.0 Hz, H-6), 6.21 (1H, d, J=2.0 Hz, H-8), 6.86 (2H,
d, J=7.0 Hz, H-3'5Y, 8.02 (2H, d, J=7.0 Hz, H-2.6).
BCNMR (125 MHz, methanol-d,): 8 62.62 (C-6",
7131 (C-4"), 75.71 (C-2"), 78.14 (C-3"), 7833 (C-5",
96.51 (C-8), 10237 (C-6), 103.60 (C-10), 104.96 (C-
"), 11620 (C-3.5), 122.82 (C-1), 132.16 (C-2.6),
13528 (C-3), 15822 (C-2), 159.09 (C-9), 161.88 (C-4",
C-5), 162.64 (C-7), 178.63 (C-4). HMBC correlation :
H-6—C-7/C-8/C-10, H-8—C-6/C-9/C-10, H-2//6"—C-2/C-
2/C-4/C-6', H-3/5—>C-1"/C-3/C-4/C-5', H-1"—>C-3, H-2"
—C-1"/C-3", H-3"—>C-2"/C-4", H-4">C-2"/C-3"/C-5".

2) 8}3HE 2 (kaempferol)

2bebs CHCL 7FHE3(17.69 )& F 3+ sephadex
LH-20 column chromatography (6.5 x 107 ¢m, £-Z-81
MeOH, &% 25 mL)E dAst 100709 Aol
wHs AT 7 BHEL # &l(toluene-ethyl
formate-formic acid=5:4:1, v/v/v)Z& TLCA] A7)
AZ & UVRE ZAAsle 7709] B3 E(DC-1~DC-7)E Y
Ttk 1 7F2H DC-7 #3 %2 Sephadex LH-20
column chroma-tography (3.5 x 7.5 cm, £-& &1 EtOH-
MeOH= 7:3, viv, £&% 3 mL)E &3} 180719 ¥
HA=s d9o uvadel 2s) 49 E&E(DC-7-
1~DC-7-4)Z W3tk 2 % DC-7-3 ¥ =27 3
= 2 (20 mg)E F T

EI-MS m/z : 302 (M", base ion), 285, 273, 245, 229,
153, 137, 109. 'H-NMR (500 MHz, methanol-d,): & 6.17
(IH, d, J=20 Hz, H-6), 638 (IH, d, J=2.0 Hz, H-
8), 6.88 (IH, d, J=8.5 Hz, H-5), 7.62 (IH, dd, J=
2.0, 85 Hz, H-6), 7.73 (IH, d, J=2.0 Hz, H-2). "“C-
NMR (125 MHz, methanol-d)): 6 94.45 (C-8), 99.28
(C-6), 10452 (C-10), 11602 (C-2), 11625 (CH-5),
121.70 (C-6), 124.17 (C-1), 137.23 (C-3), 146.23 (C-
3), 148,02 (C-2), 148,78 (C-4), 15825 (C-9), 16251
(C-5), 165.64 (C-7), 17734 (C-4). HMBC correlation :
H-6—C-5/C-7/C-8/C-10, H-8—C-6/C-7/C-9/C-10, H-2'—
C-1'/C-3'/C-6', H-5—C-1'/C-3'/C-4', H-6—C-2/C-4.
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3) 35 3 (quercetin)

Abbs CHCL 7H8-4-9] D-5 Y E2YE 98 3
(113 mg)& ©e) skt

EI-MS m/z:286 (M', base ion), 258, 229, 184, 153,
121, 93, 69. 'H-NMR (500 MHz, methanol-d,): & 6.17
(1H, d, J=2.0 Hz, H-6), 638 (1H, d, J=2.0 Hz, H-
8), 6.89 (2H, dd, /=2 .0, 6.7 Hz, H-3', 5", 8.07 (2H,
dd, J=20, 6.7 Hz, H-2, 6). “C-NMR (125 MHz,
methanol-d,) : & 94.54 (C-8), 99.37 (C-6), 10449 (C-10),
116.32 (C-3.3), 123.76 (C-1), 130.69 (C-2'6), 137.12 (C-
3), 148.01 (C-2), 158.28 (C-9), 160.55 (C-4), 162.50 (C-
5), 165.83 (C-7), 177.34 (C-4). HMBC correlation : H-6
—(C-5/C-7/C-8/C-10, H-8—C-6/C-7/C-9/C-10, H-3'/5—C-
1/C-2'/C-3'1C-4'/C-5/C-6' C-2'/6'—>C-2/C-3'/C-4'/C-5'/C-2'/
C-6'.

4y 3}HE 4 (ferulic acid)

Atnbs CH,CL 7H&4-2] DC-7 H8E(1.54 g)=F-H
sephadex LH-20 column chromatography (4.0x64 cm, &
28] EtOH-MeOH =7 :3, viv, £ % 25 mL)& ©| &3}
of 180719 BHES dAem uvyae] os) a7fe] &
3 E(DC-4-1~DC-4-3)Z Ue &, DC-4-29] +8+E(1.07
g2 #3kq silica gel column chromatography (3.5x63.0
cm, $-Z81] CHCI-MeOH=30:1, v/v, &% 7.5 mL)
2 sk s7le] HEE(DC-4-2-1~DC-4-2-5)F V73
th I 7hed DC-4-2-4 EEE (105mg)S F &kl
CHCL,: MeOH (25:1, viv)E &&8&"E 3 silica gel
column chromatography(2.5 x 57 cm)& ©]-4-3}4 1.5 mL
A EEAA 3 F, o2 3= (DC-4-2-4-1~DC-4-2-
4-6)3 QA L 7heH DC-4-2-4-2 EEERHFE &)

Astragalin (1)

OH
OH

HO O

OH
OH 0]

Quercetin (3)

e 4 (85 meyE T ST

EI-MS m/z:194 (M", base ion), 133, 105. 'H-NMR
(500 MHz, methanol-d,):é 3.89 (3H, s, OCH,), 6.30
(IH, d, J=16.0 Hz, H-8), 6.81 (IH, d, J=8.0 Hz, H-
5), 7.06 (1H, dd, J = 2.0, 8.0 Hz, H-6), 7.17 (IH, d,
J=2.0 Hz, H-2), 7.59 (IH, d, J=16.0 Hz, H-7), 8.52
(IH, s, OH). "C-NMR (125 MHz, methanol-d,): 5 111.69
(C-2), 116.10 (C-8), 11648 (C-5), 123.98 (C-6), 127.85
(C-1), 146.81 (C-7), 14939 (C-3), 150.49 (C-4), 171.14
(C-9). HMBC correlation : H-8—C-9/C-1, H-7—C-9/C-8/
C-2/C-6, H-2—>C-T/C-4/C-6, H-5—C-1/C-3/C-4, H-6—>C-
7/C-2/C-4, OCH,~C-3.

any o

1. 8}gfE 1 (astragalin)

3}5HE 19] 'H-NMR &2 E”o)|A] aromatic field2] &
6.069} 5 6.21°A] phloroglucinol A%H2] H-6  H-8¢]
A& A2l meta coupling (J=2.0 Hz)o] #HAHAHA, §
6.86 (2H, d, J=7.0 Hz), § 8.02 (2H, 4, J=7.0 Hz)9l
A BEe] H-2, H-3', H-5', H-6'?] AA'BB' typeo] &2 5
o}, aglycone> kaempferolZ ol & & 4= SIlc} =3
aliphatic signal©] & 3.18~6 3.66°014 &2 = A}, =3
glucose®] 1™ anomeric center®] PAM = 5 5.07914]
YER} = anomeric proton®] coupling constant’} 7.5 Hz
ol Ao & QQANH SR aglycone’t pATSITL U2 &
2= 1 TH(Harborne, 1994).

PC-NMR 22| EZHo)A & 197]2] carbon signal®] 2
F e 132,16 ppm3 116.20 ppmolA BE2] C-2,6'9}
C-3.57F M2 thAQl F22 shte signal2 WERSLTE

Ferulic acid (4)

Figure 1. Compounds isolated from aerial parts of Allium victorials.



2V (Allium victorialis)2) FE3% 623

o] A& Harborne (1994), Bilia 5(1993)°] X3 &=
type®] B#He] data®} 5 448 VFERHATE. 104.96 ppm
|4 anomeric carbon®] WFERH 62.62 ppm, 71.31 ppm,
75.71 ppm, 78.14 ppm, 78.33 ppm<] signal-> glucose]
AFAQ e 23T vk wEkA kaempferol 2
glucosel| Al 7] 3}= carbon signald-& <l 3 4= 3181
THWind %, 1998). 3}, BC-NMR 2# E& oA 3}3&
119! kaempferols} H]_u_o]ﬂ‘j C-3°] 2.03 ppm upfield= %]
o™ C-2& 10.68 ppm downfield= o] glucose”} C-3ll
xgE AL & 4 Ak Harborn® Marbry (1982)&
flavonol®] C-3 $JX|of| Fo] AF3PH C-3 signale O-F 2
ppm A X upfield¥l 22 C-2 signal> <F 9.2 ppm H =
downfield¥lo] YEbAtl ¥318) B} glom 315HE 3
olzi3t Aol FUT T UERliich EI-MS 2H EH
oAl EAFF [M]" m/z 2862 glucose2] A A3t
o] B}5HE<] aglycone®l kaempferol®] ¥-2F&Fs} A X514
oun ojie] A, s3E 1> kaempferol-3-O-AD-
glucopyranoside?! astragalin® 2. 7% &}93

%ﬂk

2. 818 2 (quercetin)

3IHE 29 'H-NMR Z=Z EHo| A aromatic field<]
signalo] #H#E = G2l §6.17 (IH, d, J=2.0 Hz)
8 6.38 (1H, d, J=2.0 Hz)?| A phloroglucinol A$+2] H-
63} H-8¢] & 4?1 meta coupling 3= proton signal®]
J*XHE]M_D# 5773 (IH, d, J=2.2 Hz), § 6.88 (1H, d,

= 85 Haz), 6 7.63 (IH, d, J=22, 8.5 Hz)olA BE-]
H-2‘, H-5, H-6'9 7]9lé}= signal® H-5= o] %3
proton} meta®} ortho couplingg H-6" ortho coupling,
H-2'= meta coupling 3t 158 AT ()2 Els)
St} olgh AstE BEe] 1LZ27F ABX system TR E
ZE5L A+ catechol 32 9& &Rl & 4 AT

3, CE3 #AHEE proton?] signalS FHEE|R] oo}
flavonolAl g ITHER FAYL 4 UNen PC-NMR 49
Ed AollA 136.06 ppm3}t 146.81 ppm<] signale- 2z}
C-3% C-2Z flavonol 3H3H&¢] S|t} 147.59 ppmt
145.04 ppm< BE< C-4'9} C-3'Z hydroxyl group®] 2
stxlo] 9l¥ catechol F2US & & Uk AZLY C-834
C-62 7}z 9322 ppm3} 98.05 ppmoflA e,
hydroxyl groupe] A€ C-5, C-73 C-9= 717} 16133
ppm, 164.39 ppm3} 157.05 ppmolx] VepFo 2 A3
9] phloroglucinol A& FAJEo) ¢le-& o &4 )

oo Axtel F&(Lee 5, 1997; Chang 5, 2000y
Hlw st 39t E 2% 3,3'.4.5,7-pentahydroxyflavone !
quercetin® 2 TZE 710 ELMS A8 EHA
IM]™ m/z 302 ©] $F§h= 9] EAFE A8t o)<
A3, stgE 2+ 3, 3, 4, 5, 7-pentahydroxyflavone$!

quercetin® 2 &3 &t}

3. glgtE 3 (kaempferol)

SI3HE 39] 'H-NMR =HEHA §6.175 § 6.37004
Ueld 5 782] doublet signal&- H-834 H-62 YJERN™ J
Zel 1.9 Hz2 A4 F $°227T meta coupling 313 3=
phloroglucinol® ¢] &4 ¢l Agte] 534S HolFa ¢
3 5 8.067 66.89914 LEb F 7He] doublet H-
2, 69k H-3, 52 i 2RES] AR ke HolFo] B
2 phenol typed& & 4 AU

BC-NMR Z:EJIES Foll A1 hydroxyl groupe] A8+ A
ko) C-59F C-78 77 162.87 ppm3t 165.93 ppmol 4]
VERET €2, C- 69} C-3, C-5' 247+ 131.08 ppmt
116.70 ppmol| A 3lLte] signal® WEG=H o] A2 F

_‘_‘4
1_‘
carbon®] M= Al FEE ZHi IS

HojEt
177.73 ppmol| A4l YFER signale- flavonol 3FgHE2] 713
 EAHO = C-49) carbobnyl groupe] X|&E F+2E ZF

3L 93-S vePH TR Agrawal, 1989; HarborneX} Mabry,
1982).

o)ide] A}z o] g2 flavonol 8HHES] kaempferol
2 FZE 1880 EI-MS S EgolA Ak 286

< o] sietEe] EAbg dAsisict. o) de] A= 3}
W& 32 3,45, 7-tetrahydroxyflavone$! kaempferol2 &
g8ttt

4. 88 4 (ferulic acid)

83 49 'HANMR A EHA §7.597) 5 6.309)
doublet signal2- J = 16.0 HZE._H 017‘75_ ol trans FE
2 FhEo] AdtEe] 98-8 o 4 9101 cinnamic acid
o] H-734 H-89] o|FA %} 51gnal°‘p & = dthMere 5,
1973). & 7.179 YERS doublet signal- J = 2.0 HzZA]
H-22] signaloi™ H-63F meta coupling= S, & 7.062]
double doublet ¥ ZEL J=2.0 Hz¢} 8.0 HzEA] H-69)
H-5, H-22F 247} ortho, meta coupling® 322 vehl o
8 6.819] doublet signal> J=8.0 HzZ4 H-59] signal©]
H-6F meta couplingdtxl &S vepAT) Katagiri 5
(1997)._ Lupinus Iuteus2] BLe]o A caffeic acid #H=3+-9]

Aol 4k7] W4l methoxylZ17}F X]8ke ferulic acid
estersE ] slo] B 7gk vl glct

BC-NMR 2= Edo|A 171.14 ppm?] signal& C-9¢]
ketone”]1 9] HAZA A Al cinnamic acid®] o]|=4
& HAFE C-73 C-89] signale 146.81 ppma 116.10
ppmoll A VERESL 91t} 116.48 ppme] signale C-55 1}
ERll= 1oz 33 ghaof] Aghe 4br] w &)
upfield=) oM 111.69 ppme| signale C-25 Yehl=

AOE C-39 F47)7F A& Aol C-59 vls=3t k&
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Ho|A 7 4417 dialefl methoxyl”1 7] X18k=]o] 917] uf
ol 4 ppm A% upfield= o] YERA Utk C-69

signal> 123.98 ppmol|A1, C-19] signal> 127.85 ppmel
A e 9o C-49 signale- FAM7|9] gdFow
downfield=] ] 150.49 ppmoll A VFERAL C-3-& methoxyl
71¢] 94FO2 2 ppm A= downfield= ] 149.39 ppmel|
Al eS0T Gentry 5-(1998)< hycandinic acid
esters-19] C-5% 114.70 ppm, C-23= 109.40 ppmo. & 5
upfield= o] YER}, C-38 146.80 ppm, C-4
= 148.10 ppm2ZA] 1| ppm F & 2o E HQITEL &1
tF 2882 C-39] 74717} methoxyl7| 2 X[ 8 2-S
o = Qlth. EL-MS 28 E A [M]' m/z 194 o] 513
o] EAtgH dA sl en ol AR shekE 4=
ferulic acid= +&& 33T}

ppm A%

4 e

AHEE9] 95% EtOH & E25E 4719 s1E3 ¢
2] 3192 NMR % mass 3 EH-S F4]sto] g}eh
ZE FH3AY. Gl sgHEL2 flavonol Bl A<
astragalin (kaempferol-3-O-£D-glucopyranoside)3 flavonol
3}3HE<¢l quercetin (3, 3', 4', 5, 7-pentahydroxyflavone),
kaempferol (3, 4', 5, 7-tetrahydroxyflavone), 28] 2L caffeic
acid®] C-3 ¢]x]el OH tf4l OCH,7} ]84 ferulic acid
ot
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