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Flavonoids from Kyllinga brevifolia var.
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Abstract — Four flavonoids were isolated from the whole plant of Ayllinga bre-
vifolia var. lefolepsis. Their structures were identified as quercetin, (-)-epiafzelechin,
vitexin and orientin on the basis of spectral data. This is the first report of the
identification of quercetin, (~)-epiafzelechin and orientin from Ky]]ihga genus.

Key words — Kyllinga brevifolia var. leiolepsis; Cyperaceae: flavonoid: quercetin:

(-)-epiafzelechin: orientin.

TLF (KIR) 2 AtZEI(Cyperaceae)dll &3}
v 9718 (Kyllinga brevifolia Rottb. var. leio-
lepsis Hara)e] Az &= THoR =
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sterol peroxide, B-sitosterol, B-sitosteryl-3-
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23 Kyllinga erecta2f-8l thr9] diterpe-
noid 3}&-Ee] FelEagAdct. ™

AAEE go)rte] Az EtOAcEgd tigh A
ool AApatel 2% flavonoidsEEH 2%
9 flavonoid C-glycoside® +&]8ta 7} 315h&
= quercetin(l)fjr (-)-epiafzelechin(2), vitexin
(3) ¥ orientin(4) 2.2 &2 54319t

Quercetin, (-)-epiafzelechin ¥ orientins
Kyllinga®lA Aoz EelRase Ezon
vitexin& £ 2 Eol|A] o|n] FalE EAo|tt.
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Aldete] Atgsten GFHELS HdTad
oFgtt et FEA o HaEo] JITHSSKI3-071).
717} Y AlY-8He Gallenkamp melting
point apparatus® AM&-3led &3 e UVe
Milton Roy Spectronic 1201 spectrophoto-
meter, IR Shimadzu IR-435 Infrared spec-
trophotometer(KBr disc)& AH&-3st9c}h. 'H-
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2 BC-NMR2 Bruker AC-200 spectrometer,
EI-MS spectrum< JMS-DX 303 mass spec-
trometer(JEOL)2} Hewlett Packard model
5985B GC/MS system©. & =439t} & 2
column chromatography$ £vle 1534195,
718t Al I8 e 5535 AH3IAT Column
chromatography-& silica gel Kiesel gel 60
(70~230=} 230~400 mesh, ASTM Art. 77345}
9385, Merck)& AHE3IA 3, molecular sieve
column chromatography® packing 22
Sephadex LH-20(Pharmacia)& AH&-3loH,
TLC plate= Kiesel gel 60Fy precoated
plate(Art. 5552, Merck) & AH8-3k1t}.

F& Y Bl -S04 Hdirtele] Az 1kg
< 50C ol3tellA] MeOH&m 2 33] ¥Hg F:&33
dolzl FEAE AUEEHA 65 g9 MeOH ex.
Z At o8 FF5) d¥A9I 2 n-hexane,
CHCI;, EtOAc, m-BuOHY] A& &uff §38] 35}
Zkzte) #8 12g,2g, 8g 2 14 g& At}

EtOAc £¥ 8g2 CHCl;MeOH-H,0(80:25:
2yel4 CHCl;-MeOH-H,0(60:40: 47421 9] &3
472 silica gel column chromatography3t
o o7le] &FE E1-E6E dJduh. £2%3 Eis
CHCl;-MeOH(10: 1) 82 t}A] silica gel col-
umn chromatography@tii Sephadex LH-20
column(MeOH) 2.2 HAlsle] 1A R ] 315E
1(15 mg)& AUt x£3 E2¥-ES CHCly-MeOH
(T892 silica gel column chromatography
% ¥ ThA] MeOH8) & Sephadex LH-20 col-
umn chromatography & A8t A 23d
9] 3HE 2(25 mg) & EEEAY. AR 49 5=
7+7: EtOAc-MeOH-H,0(100:10:5) &&=
A2k silica gel column chromatographydt 3
MeOH= AZ%ste] F4 A% 9] 315+E 3(35 mg)
7} 4(40 mg) & VAt

BEE 1-mp 309~312¢C: Mg-HCl, Zn-HCl,
FeCl; solution test:positive. IR, vin 3400
(OH), 1670(C=0), 1620, 1510, 1430(aromatic
C=0) em™ UV, Ap(MeOH) 254 nm, 295 nm
(sh), 370 nm, (+NaOMe) 276 nm, 330 nm,
420 nm, (+AICL) 268 nm, 330 nm(sh), 450
nm, (+AICI/HCD 263 nm, 300 nm(sh), 358
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nm(sh), 427 nm, (+NaOAc) 272 nm, 322 nm,
390 nm, (+NaOAc/H;BO,) 258 nm, 298 nm(sh),
386 nm: 'H-NMR(200 MHz, DMSO-dy) &: 6.19
(1H, d, J=1.9Hz, 6-H), 6.40(1H, d, J=19Hz,
8&H), 6.89(1H, d, J=8.5Hz, 5-H). 7.55(1H, dd,
J=85, 2.1 Hz, 6-H), 7.69(1H, d, J=2.1 Hz,
2'-H), 9.33, 9.38, 9.60, 10.80(aromatic ~OH),
12.50(1H, s, 5-OH): "C-NMR : Table I #z:
MS, m/z 302(M", 100), 273, 245, 229, 128.

SEE 2-mp 240~242C: 1% vanillin+HCI,
FeCl, solution test:positive IR, Vi 3400(0H),
2950(aliphatic C-H), 1620, 1520{aromatic C
=C): UV A,(MeOH) 223 nm(sh), 272 nm;
'H-NMR(200 MHz, CD,0OD) 8:2.72(1H, dd, J=
16.8, 2.8 Hz, 4a-H), 2.87(1H, dd. J=16.8, 4.4
Hz, 4b-H). 4.16(1H. t-like, 3-H), 4.65(1H, s,
2-1), 5.93(1H, ad-like, 6, 8-H), 6.77(2H, d, J
=85 Hz, 3'5-H), 7.30(2H, d, J=85Hz, 2’
6-H): “C-NMR : Table I #=; MS, m/z 274
(M™), 167, 140, 136, 108.

SI812 3-mp 266~269C: Mg HCL Zn-HC),
FeCl, solution test:positive. IR, vam 3300
(OH), 1660(C=0): UV, A,(MeOH) 223 nm
(sh), 272nm, 330 nm., (+NaOMe) 277 nm,
330 nm, 392nm, (FAICL) 275nm, 303 nm,
345 nm, 375nm, (+AICly/HCID) 275nm, 302
nm, 343 nm, 380 nm, (+NaOAc) 278 nm, 303
nm, 382 nm, (+NaOAc/H;BOs) 269 nm, 330
nm, 392 nm: "H-NMR(200 MHz, DMSO-dy) 8:

Compound 3  R=H

Compound 2

Compound 4 R=0H
Fig. 1. Structures of compounds 1, 2, 3 and 4.
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Table I. “C-NMR chemical shifts for compound 2
in CDsOD and compounds 1, 3, 4 in DMSO-d; (50
MHz)

Carbon No. 1 2 3 4
2 146.6 80.2 163.9 164.1
3 135.8 67.7 102.4 102.4
4 175.7 29.6 182.0 182.0
5 160.8 157.7 160.4 160.4
6 98.2 96.7 98.4 98.3
7 163.9 157.9 163.3 162.8
8 93.4 96.2 104.6 104.6
9 156.2 158.2 156.0 156.2
10 103.0 100.4 103.7 103.8
1 122.0 131.9 121.6 121.9
> 115.0 1295 128.9 114.0
3 145.0 116.0 115.9 1458
4 1477 158.3 161.2 149.7
5 115.6 116.0 115.9 115.7
6 120.0 1295 128.9 1194
1” 73.6 73.4
2 70.9 70.8
3 8.7 8.8
4 70.5 70.8
5 81.8 82.0
g 61.3 61.7

3. 10~3.90(sugar H), 4.70(1H, d. J=9.5Hz,
anomeric H), 6.28(1H, s, 6-H). 6.78(1H, s, 3-
H), 6.90(2H, d, J=8.2Hz, 3.5 -H), 8.03(2H,
d, J=8.2Hz, 2'.6-H): “C-NMR: Table [ 3%.
3188 4-mp 260~262C; Mg-HCl, Zn-HC],

FeCl; solution test: positive. IR, vaa 3300

(OH), 1665(C=0): UV, Ap(MeOH) 267 nm,
350 nm, (+NaOMe) 267 nm, 402 nm, (+AICL)
272 nm, 300 nm(sh), 333 nm, 425 nm, (+AlC;
/JHCD 272 im, 300 nm, 357 nm, 390 nm, (+
NaQAc) 265nm, 398 nm, (+NaOAc/H,BO,)
266 nm, 380 nm: 'H-NMR(200 MHz, DMSO-
ds) 6:3.10~3.90(sugar H), 4.70(1H, d, J=9.5
Hz, anomeric H), 6.28(1H, s, 6-H), 6.66(1H,
s, 3-H), 6.88(1H, d. J=85Hz, 5-H), 7.50
(2H, dd, J=8.5Hz, 2.0Hz, 6'-H), 7.54(1H, d,
J=2.0Hz, 2-H): ®C-NMR: Table | #z.
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omatography@te] 42| 3988 el gt

3% 12 FeCly solution, Mg-HCl 2 Zn-
HCIRFgI A Fd-& vrebd A3 UV &% spec
trume 2 28 flavonolstEz F3stgom
shift reagentd7te] oJ& UV &4 spectrum
'H-NMR spectrum®] %42 22E quercetin®
& 49k ol £ 714l spectral data’? g ®
Frhe] A vlm 2 HH st

3e% 2= mp 240~242CE FeCl, solution
off <& Vel 1% vanillin+HCIE% oA
KAl ga UVE IR spectrum 2 FH flavan-
3-0l2 F3stAth ™ MS spectrumol Al molec-
ular ion peak’} m/z 2742 #EHY W 'H-
NMR spectrume] 86.77 % 7.30 ppmolA AR,
proton signal®l W%l B A ring®l meta
coupled protonF717F 85.93 ppmelliA A2 &
Hslo] B2 H-2 protone] 84.65 ppmel
A singlete® Yl 84.16 ppmelA mul-
tiplet®] H-3 protone] #&=[lom ®g §2.72
9} 2.87 ppmell Al H-4a, H-4b7} 42+ dd(J=16.7,
2.8Hz% J=16.7, 4.4Hz)2 YERLER o|&
epiafzelechin72% o384 . oj4tel A7
9} PC-NMR data 2 #3449 spectral data'"
oto] Hlm2HE FEE 2= (-)-epiafzelechin
2 St

=58 266~269T2 ARG 2H SHE
3 o1gehs A4 2 BE spectral dataZHE
B Ao olv] B Bud" vitexine & 23
8k3d

3135 4= Mg-HCl, Zn-HCl R FeCl; solu-
tion testol] 4dntg-& Vb o™, 267, 350
nm® UVEFSHAZTE flavonez4 S 7+
£ d &3t shift reagentdl] €& UV &5
spectrum® o2 =R¥ flavonoid&EA4] 5, 7,
3, 4ol freldEel OH717F &g gtk 'H-
NMR spectrum® 86.88(d, J=8.5Hz), 7.50
(dd, J=8.5 2.0 Hz), 7.54(d, J=2.0 Hz)ppm?
Ay 2+z} flavonoid B ring® H-5'¢F H-6', H-2'
protone] #AE AT T §6.28, 6.66 ppmlA
27y singlet®® H-6, H-3 proton©] WER
84.70 ppm(d. J=9.5H2)lA%= 1 moles) o]

pRow AgHo] 922 & F Jv B9 anom-
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eric protone] #2FAUa =g “C-NMR spec-
trum® 873.4 ppmelA C-glucoside®] 5A<l
anomeric carbon signale] &&=} T 2
& 92+ luteolin'®7} #5HE 49 “C-NMR data
Z vlwsled-gul C-82] carbon signale] 94.2
ppmelA 104.6 ppmo.2 Ax shiftd oz
EE flavonoidZ A9l 88 X AFEN S &
&ttt o)del AnERE S3HE 4% luteolin-
8-C-B-D-glucopyranoside(orientin) & &<k
omn o]i= B8 7|4 spectral data™'"eke] ¥l
2HE gttt

2 £

FoF(drle)) Axe MeOHFZES &
gatod dojzl EtOAcEE 2 Z FE quercetind
(-)-epiafzelechin, flavonoid C-glycoside’l vi~
texin® orientin®g ¥-2]3tt}. Vitexins
A R AR quercetin 2 (H)-epiafzele-
chin, orientin £ 2 E¥%} ope} Kyllingas:
A E H-go g BaEE Aorh
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