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Column chromatography-8- silica gel<> Kieselgel 60(70~230
mesh, Merck, Germany)2-, TLC+= Kieselgel 60 F, S AR

AT, 2 9 Ajoke BE AF Ee S8 ALED. H-
NMR400 MHz), "“C-NMR(100MHz) % DEPT spectrats™

JEOL INM-LA400°.2 =439, IR spectrum< Perkin-
Elmer model 599B(Massachusetts, U.S.A)E &3 o, &
72 Fisher-Johns melting point apparatus(U.S.A)E 23315
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Flavonoid BiEtH|2| £2|

g A 18kgS 100% MeOH(18 IX 2)5 713l A-2olA
23] 238 F AN olsle] U} FEIAY. FHEL
E(1 D) EtOAc(lIX)E Bv] 233, EFE A n-
BuOH(800 m/X )& ¥, F&319ic).

n-BuOHZ< silica gel(330g) column chromatography
(CHCL-MeOH = 10: 17 : 1-5: 1-3: )E AA]3ld 70 mi¥
BEH3n} o] #3AS TLCE I3l FAKR #87]8] =
o} s&3led BT 167]9] EYE(AMB-1~AMB-16yS AU
2 & 1294 23 (AMB-12)2 thA] silica gel(150 g) column
chromatography(CHCI,-MeOH-H,0 = 65 : 35 : 10, °}#%)3lq
flavonoid 33E 1(AMB-12-5, 103mg) 2 flavonoid 3=
2(AMB-12-6, 152 mg)E £t}

Flavonoid 3&E  1(3-O-[B-D-glucopyranosyl(1—4)  B-D-
glucopyranosyl] kaempferol): Pale yellow crystalstMeOH); mp
194-196°C, IR,(KBr, cm™) 3320, 3027, 2960, 1690, 1635; 'H-
NMR400 MHz, CD,OD, &) 8.04(1HX2, d, J=81 Hz, H-2,
6), 691(1HX?2, d, J=8.1 Hz, H-3, 5, 641(1H, br. s, H-8),
6.25(1H, br. s, H-6), 5.02(1H, d, J=7.8 Hz, H-1"), 440(1H,
d, J=76 Hz, H-1"), 392-327(sugar moieties); "“C-NMR(100
MHz, CD,OD, &, 178.82(C4), 16542(C-7), 16220(C-5),
160.97(C4), 15895(C-2), 157.85(C-9), 135.23(C-3), 131.88(X2,
C2, 6), 121.97(C-1), 115.76(X2, C-3, 5), 105.23(C-10),
104.47(C-1"™), 104.01(C-1"), 99.85(C-6), 94.73 (C-8), 80.08(C-
4m, 7739, 77.11C3", 3™, 77.11, T6OUCS", 5M), 7459,
74.07(C-2", 2™, 70.62(C4™), 63.95, 61.86(C-6", 6").

Flavonoid 3}gHE  2(3-O-[B-D-glucopyranosyl(1—2) B-D-
glucopyranosyl]  kaempferol): Yellow needles(MeOH); mp
195-197°C, IR,(KBr, cm™) 3327, 3023, 2960, 1695, 1624;
'H-NMR(400 MHz, CD,0OD, 3) 7.94 (IHX2, d, J=8.6 Hz,
H-2, 6), 681(1HX2, d, J=86 Hz, H-3, 5), 628(H, br.
s, H-8), 6.08(1H, br. s, H-6), 5.28(1H, d, /=7.3 Hz, H-1"),
468(1H, d, J=7.1 Hz, H-1"), 3.79-3.10(sophorosyl moieties);
BC.NMR(100 MHz, CD,0D, §.) 179.60(C-4), 165.8KC-7),
162.95(C-5), 161.46(C-4), 158.97(C-2), 158.38(C-9), 134.92(C-
3), 132.32(X2, C-2, 6), 1227%C-1), 116.23(X2, C-3, 5),
105.74(C-10), 104.59(C-1"), 104.11(C-1"), 99.89(C-6), 94.76
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Fig. 1. Chemical structures of flavonoids isolated from the Allium
monanthum Max.

(C-8), 82.32(C2"), 78.10, 78.05(C-3", 3™), 77.77(X2, C-5",
5™, 7543(C2™), 71.61, 70.97(C-4", 4"), 6248, 62.32(C-6",
6'").

SlEHE 1, 22| OHMIE!S}

3= 120 mg) 230 mg)S 6 mi2] pyridineol] =91 5,
WWyatell A acetic anhydride 6 miZ 27}3lc}. A4 10
AlZE WRIAZ)AL WHgl-S EtOAC(70 miX 3)2F =100 mhHE
B FE3c 7152 5% HCl 69, X3} 3= 2 4
TE AXZ 7 MgSO,2 85731, o3t FSeiint. B
8 silica gel(70g) column  chromatography(n-hexane :
EtOAc)ate SIftHE 1, 29 <M EtEE 1a(17 meg)F 2a(28
mg)ye HASAE

39 1a: 'H-NMR@00 MHz, CDCL,, §) 8.01(IHX2, d,
J=88 Hz, H-2, 6), 7.29(1H, d, /=22 Hz, H-8), 7.21(1H
X2, d, J=88 Hz, H-3, 5, 683(1H, d, J=22 Hz, H-6),
552(1H, d, J=78 Hz, H-1"), 443(1H, d, /=78 Hz, H-
1"); “C-NMR(100 MHz, CDClL, &, 171.87(C-4), 1703,
170.26, 170.12, 170.00, 169.66, 169.33, 169.28, 168.94( X 2),
167.97(each acetyl-carbonyl), 156.60(C-7), 155.37(C-5), 153.90
(C4), 15245(C-2), 150.21(C-9), 136.48(C-3), 130.46( X2, C-
2, 6), 127.12(C-1), 12142(X2, C-3, 5), 115.02(C-10),
113.45(C-1"), 108.94(C-1"), 100.72(C-6), 98.55(C-8), 76.16(C-
4"), 7292, 7276(C-3", 3™), 72.16, 71.95(C-5", 5™), 71.75,
7151(C-2", 2™), 67.73(C4™), 6149, 61.07(C-6", 6"), 21.19(
X2), 21.12, 2086, 20.72, 20.68, 2049, 20.54(X 3)(each
acetyl-methyl)

3}9tE 2a: 'H-NMR(400 MHz, CDCL, ) 801(1HX2, d,
J=88 Hz, H-2, 6), 728(1H, br. s, H-8), 724(1HX?2, d,
J=88 Hz, H3, 5), 684 (IH, br. s, H-6), 576(1H, d,
J=70 Hz, H-1"), 492(1H, d, J=78 Hz, H-1"); “C-
NMR(100 MHz, CDCL, §) 172.15(C4), 17064, 17041,
170.36, 169.94, 169.78, 169.33, 169.29(X2), 168.92, 167.98
(each acetyl-carbonyl), 156.61(C-7), 155.38(C-5), 153.86(C-4"),
152.49(C-2), 150.24(C-9), 136.36(C-3), 130.35(X2, C-2', 6,
127.88(C-1), 121.56(x2, C-3, 5, 115.15(C-10), 113.48(C-

I

1", 108.92(C-1"), 99.99(C-6), 99.03(C-8), 77.94(C-2"), 74.50,
73.14(C-3", 3™), 71.90, 714AXC-5", 5™), T1.39(C-2"), 6848,
68.17(C4", 4™, 61.56, 61.4%(C-6", 6™), 2121, 21.18, 21.10,
20.85, 20.68, 20.62(X2), 2058, 2052, 20.50(each acetyl-
methyl)

Flavonoid HIEA|S] &b fF5l

SIEE 1 % 28 77 12mgA S 4ml MeOHO| =0]aL
5% HCUMeOH 1 miE 71t 5 3A17F A= #Fsi8lth ol&
Ag,COE AFF 7kl F3A7l H dFstar 48 w531
om, o] FFHES silica gel column chromatography(CHCI,-
MeOH=10: DZ AA|5}] kaempferol(3)S zH2F 35 2 39
mg A AAr}.

3}3E  3(Kaempferol): White powder(CHCL-EtOH); 'H-
NMR@@00 MHz, CD,OD, &) 798(1HX2, d, /=83 Hz, H-2,
6), 6.82(1HX2, d, J=83 Hz, H-3, 5), 629(1H, br. s, H-8),
6.14(1H, brs, H-6) “CNMR(100MHz, CD,OD, &)
177.83(C4), 165.74C-7), 162.61(C-5), 161.29(C4), 157.90(C-
9), 149.54(C-2), 137.15(C-3), 131.33(X2, C-2, 6), 123.47(C-
1), 117.34(X 2, C-3, 5", 105.22(C-10) 99.83(C-6), 95.28(C-8).
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18 AEADORNE SHELS sl g A7 ¢
oz gHE MeOHE FE3l0] o] F2ES =4
EtOAc, n-BuOH % H,0Z &4 FE39ct. 28 £ silica
gel TLCE ©] 83k S-S 43k 13 Al A1)
10% ko= @A) n-BuOH 89 flavonoid 215-E0] &
FHoME A 2 & 4 At mEA p-BuOH £33
silica gel column chromatographyE WH-al] 2%2] flavonoid
iRl SIBHE 13 25 247 0.00057%9)F 0.00084%<] -8
=2 3, ZAsitk

3}3E 2 yellow needlesMeOH), mp 195-197°C, IR
spectrum®A] 4713327 em) 2 wlAIEH (1624 em?)e] 4
peak”} FEEACE 'H-NMR@00 MHz, CD,OD)IME para-
28 wAge] B A signal?l §7.95 (IHX2, d, J=8.6
Hz), 86.81(1HX2, d, J=86 Hz) ¥ WA 2702 proton
signal®] 86.28% 86.08%14 =g w2t flavonoid Z4¢] &
A7F AR O wE §528(1H, d, J=7.3 Hz), 84.68(1H,
d, J=7.1 Hz)2lX ¥ 72| anomeric proton signal¥® 4.30-
83.10At0]ol A oxy-methineZ} oxy-methylene signal®] t4= 3%
SHo w2t F 7 EAE 7R adAde 21 & 4 3%
t}. PC-NMR(100 MHz, CD,OD)|A HI%H-2] chemical shift
£ AR A3 flavonoid 313HE 5 kaempferold] A2 g
HAD ole SFE 1, 25 ARl s19Sw kaempferol
7 glucose?t LolFl H FoZ= FRIBILE. FH-2] chemical
shift ZF-E] 25219] glucose”t EANSHS ¢l & 4= QU 2
F219] glucose= chemical shiftE ZAFSE A3 glucose®] 2
At AR OZ shiftgo] TSl ule) 22xle] Pol (1—
2) A3t sophorosedS FHE 4 YUTH® Kaempferol}
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glucopyranose®] A3 glycosylation®] &3] ]3] kampferol
o] 39 whivt IO E 22 ppm shift®3L 2 g} 49

AE AR 71t 1.87 94 ppmeE shift He Aol #
25l wel 33 $4H7190 glucopyranose’t ARSI U= A
oz g} 2522 glucopyranose™ 'H-NMR|A <]
anomeric proton2] coupling constant”} 7.3 Hz¢} 7.1 HzZ2
olE B EF Bconfigurations 2 AE & YU ©]
2gh AA2 58 E 29 FErRE 3-0-[B-D-glucopy-
ranosyl(1—2) B-D-glucopyranosyl] kaempferolZ &7 3}%1
T} 37810

33HE 1, pale yellow crystals(MeOH), mp 194-196°C2] 7
$oll= IR spectrumol $4H71(3320 cm?) E #ARE(1635
emM)e] FF peak’t B5=1ch. 'H-NMR(400 MHz, CD,0D)
2 BCNMR(100 MHz, CD,0D)&] signalS- 33E 29
AlA #=HUT, ol kaempferol®} 28212l glucoseE ©]
Foi21 flavonoid ¥IBAIUS ER1 & = AT B9 signal
< ZARE 27 PC.NMR spectrum®IA] F<] 4 gA7}t Az}
Foz shiftgol A5 v} 28] Fol(1—4) AH3HE
glel g 4= 9JSltl. 'H-NMROA] anomeric proton-»] coupling
constant’} Ztz} 7.8%F 7.6 He® #SHA w} g2 25 B-
AFL Ue AL & & IR, o) AAEREH IFPE
19] 3872+ 3-0-[B-D-glucopyranosyl(1—4) B-D-glucopy-
ranosyl] kaempferol2 234},

A, SIS 29 tisiAe Back §¢] Grb2-She A &3]
AL 7= Aew HYE vl e flavonoid BIFA] =)
= 84 YA A8 Tl o7 84 e SkEEol
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