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Chemical Constituents of Kyllinga brevifolia
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Abstract—The chemical constituents of Kyllinga brevifolia Rotth. var. leiolepsis Hara (Cyperaceae)
were studied. From the chloroform and #-butanol soluble fractions, five compounds were isolated
by chromatographic purification process. They were identified as B-sitostenone, ergosterol peroxide,
[3-sitosterol, B-sitosteryl-3-O-B-D-glucopyranoside and vitexin, respectively. This is the first report
of the identification of B-sitostenone, ergosterol peroxide from Cyperaceae.
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tosteryl-3-0-8-D-glucopyranoside, vitexin.

T2 F(KIRYA, Kyllinga brevifolia Rottb. var. leio-
lepsis Hara)-2 A}Zz=3HCyperaceae)o| 43l chdA)
ZEogA AW ddrleizia 9 GAnpE
FA el A &3] A}=hr}. o) 5~20 cmo| L F7]&
Vil A9 A7 Fe] K7 22 Begen Hole
30 cmo]™] {EHA: THA3E 3ol 4~8 mmolx
=4 Z2 Zhgojr}, 912 Zo} 5~8cm, 1w} 2~3
mmeo|¥ FHEL IRy Fife Ees gu
AAEAER Y Y& 3~4x7o g Ay AA Ho
AP

N7 GEERD= 6~749, BEHc 7Folx
Well= 14 1522 Al Ak} Wzt 7
7], 5%, gelejol, 2GHE), X A L), eht(TH)
2L =HTMHB) 5 AR Aol e AR 4 A
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AF7A o] Foll g 4¥d7+= Huang 50|
vitexing B stg® FFA1EQ Kyllinga triceps
A AFAAES 73 13 9ol Kyllingass A

o Ao dig 9+ R} gloug Aa:s s
i 7}e] 8] ARl Bt A& AAste A% CHCL

YR Rl B2 2L o] ARz
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dxoli 432 HELS B2, n-BuOHA2A 1
29| FES Ao o] & ZF oI5y A3 7)7]
BA(IR, UV, MS, 'H-NMR, 2C-NMR, DEPT) =

238 2 +%E 7z} B-sitost-4-en-3-one (1), 58-
epidioxy ergosta-6,22-dien-3p-ol (2), B-sitosterol
3), B-sitosteryl-3-O-B-D-glucopyranoside (4), vite
xin (922 St
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vz F2nle 73] #L& precoated TLC plates
silica gel 60Fsx,(Merck Art. 5715), 4% zZnfe1
#3)4 A7)} AL Kiesel gel 60(230~400 mesh
ASTM, Merck Art. 9385)%, vacuum #H¥ A Z2w}
B a4 A2z} A2 TLC-Kiesel gel 60HMerck
Art. 11695)5 AH4-3}4%, §74-2 Gallenkamp me-
Iting point apparatus, IR-2 Perkin Eimer 1710 spe-
ctrometer, NMR-2 JEOL GSX 400 NMR spectro-
meter 52| 71718 AHEsh T Ago) AHEE BE
|l Alekg $)E ARSIt

=& 9 2¢

FE-AxH 9 +23(36kgE 80% MeOH
314 30Tl 53] 259} F231] FEAE 24
3343 F AkEE-E AA total A2327 9F A4
3 ol FF4E g’ ¥, CHCLE 114 53) &
Z3te] CHCLZ(30 9) %, & 92% t}4) #n-BuOH
2 114 103) 323}o] #n-BuOH 2211 g)& U3
F& A2 H03(86 g o= 23

28 - CHCLZ& n-hexane : EtOAc(100 : 1)
402 gradient silica gel column chromatography
(6.5X130 cm)-& |3t 2 -85 250 mi4 107)
9] B3o2 vPryda, »-BuOH &¢&  CHCL:
MeOH (10 : 1)9] £vl2 gradient silica gel column
chromatography(5.5X 130 cm)& A A|3}0] 7z} 288

500 m/4 107§¢] F¥o= v}rqdch

Compound 12| £2|— CHCl; %9] silica gel d#
AZnte e 25 1070 5 1HA £8 1.0gS o4
n-hexane : EtOAc(200 : 1)¢] A/ Lv] 2 silica gel
Ay 22 IQ24XT76 cm)E A|Ete] A
4u] g-hexane : EtOAc(10 : 1)o| 4] anisaldehyde-
H,SO, Aoz b x]o) Rl 02204 &
LA AL eblE WA A AR Tmge A9k
mp: 88~90°C; IR vn (KBr): 2937, 1681(C=0),
1617(C=C), 1465, 1331, 1188, 866 cm!; 'H-NMR
(400 MHz, CDCl) 8: 0.637(3H, s, 18-CHs), 0.741(3H,
d, /=72 Hz, 26-CH,), 0.7893H, d, /=7.2 Hz, 27-
CHs), 0.844(3H, d, /=6.4 Hz, 21-CH;), 0.944(3H, t,
J=6.8 Hz, 29-CH;), 1.107(3H, s, 19-CH3), 2.255(1H,
dd, /=13.6, 3.6 Hz, H-2a), 2.326(1H, dd, /=14, 4.
8 Hz, H-2B), 5.646 (1H, s, H4) ppm; ®*C-NMR(10
0 MHz, CDCL): see Table I; EI-MS m/z 412 [M*,
CoHo01.

Compound 29| £2|— CHCL; %9} silica gel A&
AzvieaHE $-3 1005 A 8 1.2g8 oA
CHCI; : MeOH(100 : 1)& A4 = 3} silica gel
AY AZvpe 72 9(25X90 cm)E A 3ted 7Y
2o} CHClL; : MeOH(10 : Dol A R}k 0469 T3
WA A 4 mge ok mp: 182~184T; IR vy
(KBr): 3400(0-H), 1542, 1458, 1377, 1280, 1043

Table I—"C-NMR data of B-sitost-4-en-3-one (1), cholest-4-en-3-one (6) and B-sitosferol 3) (100MHz, CDCl,)®

Carbon No. 1 6 3 Carbon No. 1 6 3

1 35.68 3543 3731 16 28.17 27.90 28.26
2 33.87 33.64 3157 17 56.00 55.85 56.11
3 199.56 198.55 71.69 18 11.93 11.69 11.87
4 123.72 12343 42.25 19 17.37 17.06 1940
5 171.61 170.68 140.76 20 36.09 3547 36.17
6 32.93 32.60 121.59 21 18.68 18.39 18.82
7 32.04 31.78 31.92 22 33.96 35.86 33.95
8 35.51 35.31 31.92 23 26.07 23.57 26.13
9 53.81 53.56 50.17 24 45.85 39.21 45.85
10 38.58 38.23 36.51 25 29.15 27.68 29.18
11 2101 20.76 2111 26 19.79 22.31 19.84
12 39.01 39.37 39.81 27 19.02 22.56 19.07
13 42.38 42.08 42.33 28 23.05 23.09
14 55.89 55.60 56.79 29 11.95 12.32
15 24.16 23.88 24.32
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cm'; 'H-NMR(400 MHz, CDCly) &: 0.732(3H, s,
18-CH,), 0.774(3H, d, J=6.8 Hz, 27-CHy), 0.757(3H,
d, J=68Hz 26-CH), 0808G3H, s, 19-CHy),
0.830(3H, d, /=6.7 Hz, 28-CH,;) 0.923(3H, d, /=
6.8 Hz, 21-CHs), 3.890(1H, m, H-3), 5.050(1H, dd, /
=10.2, 8.0 Hz, H-23), 5.150(1H, dd, /=102, 7.2 Hz,
H-22), 6.167(1H, d, /=84 Hz, H-6), 6.427(1H, d, J
=88Hz, H-7) ppm; “C-NMR(100 MHz, CDCL):
34.68(C-1), 30.09(C-2), 66.33(C-3), 36.91(C-4), 79.38
(C-5), 135.42(C-6), 130.68(C-7), 82.14(C-8), 51.07(C-
8), 51.07(C-9), 36.94(C-10), 20.60(C-11), 39.32(C-12),
44.52(C-13), 51.66(C-14), 23.37(C-15), 28.60(C-16),
56.17(C-17), 12.84(C-18), 18.14(C-19), 39.68(C-20),
20.85(C-21), 135.17(C-22), 132.28(C-23), 42.74(C-24),
33.03(C-25), 19.91(C-26), 19.60(C-27), 17.52(C-28)
ppm; EI-MS m/z(rel. int): 428 [M*, CxH,O]
(2.13), 410 [M*-H;0] (5.42), 396 [M*-0.] (47.89),
377 [M*-0,-H,0] (6.10), 363(16.87).

Compound 32| £2]—-CHCl, &4} silica gel A
azvtead s £ 107] 5 2HA g A=
A AE-L acetone 2 {73 ¥ AA|sl hexane

: EtOAc (10 : 1)9) A7gvl2 TLC3%& o, ani-
saldehyde-H,SO, Aok o 2 uba X ol v} e} -2
el 2 Rgt 01821 A4 A4 102 mgs it o]
AAE 7t2AY I 20E 29 F (3 HP-5, A7)
FID, Hes}2 9] AW S3&%: 15]/min, 249
L5 2.8 290C, FYT 310C, 77| 3200)F o]
43t £EF AANR A 6183%F el Sich
mp: 138~141C; IR v... (KBr): 3423(OH), 2938,
1640(C=C), 1466, 1241, 1193, 1023, 999, 802 cm™;
'H-NMR(400 MHz, CDCl;) 6: 0.61(3H, s, 18-CHy),
0.73(9H, m, 26, 27, 29-CH.), 0.83 (3H, d, /=6.8 Hz,
21-CHs), 0.91 (3H, s, 19-CH,), 342 (1H, m, H-3), 5.29
(1H, d, J=16Hz, H-6) ppm; “C-NMR(100 MHz,
CDCly) &: 37.31(C-1), 31.68(C-2), 71.88(C-3), 42.31
(C-4), 140.77(C-5), 121.71(C-6), 31.92(C-7), 31.87(C-
8), 50.17(C-9), 36.51 (C-10), 21.09 (C-11), 39.79(C-
12), 42.31(C-13), 56.78(C-14), 24.30(C-15), 28.24(C-
16), 56.08(C-17), 11.86(C-18), 19.3%(C-19), 36.15(C-
20), 18.78(C-21), 33.96(C-22), 26.11(C-23), 45.85(C-
24), 29.18(C-25), 19.81(C-26), 19.04(C-27), 23.08(C-
28), 11.98(C-29) ppm.

Compound 42| 22| —CHCl; 9] silica gel AH

Azvte s 238 1074 F 10U £A4 AA
5 FAES w2 g AAsle) CHCL : MeOH (6
: D9 AM4mlE TLC3%E W, anisaldehyde-
H,SO, '3 A|efo 2 Ao Bahy-g vehll 3 R
&t 02991 34 ¥ 17 mgs 2ok mp: 286~28
9C; IR vu(KBr): 3802, 3675(0H), 2870, 1652(C=
C), 1541, 1515, 1371, 1160, 1024, 801 cm™; 'H-
NMR(400 MHz, CDCl;) &: 0.636(3H, s, 18-CHy),
0.820(3H, t, J=7.2 Hz, 28-CH,), 0.839(6H, d, /=7.6
Hz, 26, 27-CH3), 0.907(3H, s, 19-CHs), 0.964(3H, d,
J=6.4 Hz, 21-CH,), 2.10(1H, d, /=6.8 Hz, H-4), 245
(1H, t, J=6.8 Hz, H-7), 2.70(1H, d, /=6.8 Hz, H-3),
3.0~4.6(6H, sugar protons), 5.025(2H, d, /=7.6 Hz,
H-1), 5.325(1H, d, /=4.8 Hz, H-6) ppm; “C-NMR
(100 MHz, CDCly) §: 37.17(C-1), 29.95(C-2), 78.28
(C-3), 39.03(C-4), 140.60(C-5), 121.60(C-6), 31.91(C-
7, 31.87(C-8), 50.03 (C-9), 37.17 (C-10), 20.98 (C-11),
39.70(C-12), 42.18(C-13), 56.55(C-14), 24.42(C-15),
28.31(C-16), 55.84(C-17), 11.65(C-18), 19.17(C-19),
36.62(C-20), 18.96(C-21), 33.97(C-22), 25.61(C-23),
45.75(C-24), 29.12(C-25), 19.08(C-26), 19.65(C-27),
23.27(C-28), 11.91(C-29), 102.21(C-1"), 75.06(C-2),
78.34(C-3), 71.18(C-4), 78.21(C-5), 62.51(C-6)) ppm.
Compound 52| £2|—n-BuOH 3¢] silica gel &
] azvleads £3 107 F 64 24 4
A= AAES W2 9H3 ¥, ion exchange
resin(HP-3¢503, Mitsubishi Kasei Corp.)& %14
2 B4 wete2 FAL 33 7bd A column ch-
romatography(1.5X53 cm)&- A3 ste] A A=},
TLC #7|&v] CHClL : MeOH(@3 : DeollA R; 3} 0.29
E vellle 234 27 26 mgS 9% mp: 266
~269C; UV Au(MeOH) (log £): 268(4.40), 337
(4.18); Amax (NaOAc) 278(4.35), 303(4.11), 392(4.21);
Auax (NaOAc+ H:BOs) 268(4.52), 300(4.11), 352(4.16)
7 AmaxlAICL) 273(4.18), 302(4.05), 348(4.15); Amax
(AICL;+HCI) 276(4.16), 302(4.06), 345(4.17), 380
4.09); Amax (MeONa) 278(4.35), 327(4.20), 396(4.44)
nm; IR v, (KBr): 3520, 3400(0OH), 3100(arom.
CH), 1660(C=0), 1620, 1580, 1560, 1520(arom. C
=(C), 1300, 1120, 1020(C-0), 860, 800 cm™'; 'H-
NMR(400 MHz, DMSO-ds) 6: 3.1~4.0(6H, m, sugar
protons), 4.678(1H, d, J=10.4 Hz, H-17), 6.253(1H,
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s, H-6), 6.768(1H, s, H-3), 6.881(2H, d, /=8.0Hz,
H-3, 5), 8.015(2H, d, J=8.0 Hz, H-26), 10.40(1H,
br. s, 4-OH), 13.16(1H, s, 5-OH) ppm; “C-NMR
(100 MHz, CDCl:) &: 163.88(C-2), 102.45(C-3),
182.05(C-4), 155.98(C-5), 98.17(C-6), 162.61(C-7),
104.53(C-8), 160.38(C-9), 103.98(C-10), 121.59(C-1"),
128.96(C-2), 115.81(C-3), 161.12(C-4’), 115.81(C-5),
128.96(C-6"), 78.64(C-17), 73.37(C-27), 70.88(C-3"),
70.52(C-47), 81.81(C-57), 61.20(C-6") ppm.

o % nE

Compound 12 IR9j4 1681(C=0), 1617(C=C)
cm 9] peak® conjugated ketoned) FAWE & F
slsl.ew, 'H-NMRJ| 4] 0.637, 1.107 ppmoi|A] sing-
lete & z}z} 18, 19-methyl”], 0.741 ppm{doublet, J
=7.2Hz)2] 21-methyl~], 0.944 ppm$2] 29-methyl”]
7} triplet(=6.8 Hz)2 2 ‘}eh} 24-ethyl sterol”)
29E F4E 5 dsler], 5646 ppmolA 4 &
A7} singlet.2 2 v}el}a 1 chemical shiftZ Xo}
3-keto-4-ene steroid He| UL AL 4 U}’
BC-NMRel| A4 199.56, 123.72, 171.61 ppm 2} chemical
shift2 A ring®] 3-keto-4-ene7?ZEE &3 4 9l
9221 cholest-4-en-3-one (6)8] T3 A7} B-sitoste-
rol (3)9} “C-NMR data& S¢3}od o] 3}5Ee] +
%7} B-sitost-4-en-3-one Y& FHEE 4= UL MS
spectrumAtell A 3-keto-4-ene steroide] 3 A<l
MS fragmentation patterndl® m/z 412(M* 22.54),
m/z 370(CHis™ 7.03), m/z 327(CoHa* 3.63), m/z 2
89(CyHy* 7.48), m/z 2THCH:0" 11.44), m/z 149
(CuHy,™ 42.86), m/z 124(CsH O 100) peak 502
a2 F2E A5k cKTable [, Fig. 1 #x).

Compound 2+ IR 4] 3400 cm™'¢] OH7], 1458
cm 'Y double bondd] &A4E o 4 sl H-
NMRA o A 0.732, 0.808 ppm<] 18-CHs, 0.808 ppm
2] 19-CH; peak~} vleltir, 0.744, 0.757 ppmoil 4]
26, 27-methyl peak”} J3t 6.8 Hz 2 7Z+e}3l doublet
2.2 viehls, 21-methylZ}7} 0.923 ppmell 4], 28-
methyl peak~} 0.830 ppmol| 4 Z+7z} doublet(f=6.7
Hz)°o. 2 ‘}el} side chain®] 249 €kiel) o-CH;o)
o] 9l 24a-methyl sterol 3l & 5 3111, 5.150
2 5,050 ppmell 4 Z+zF 22, 239 protone] JgE 10.2
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p-Sitost-4-en-3-one (1)

Ergosterol peroxide (2)

Fig. 1—The structures of isolated compounds (1~2)
from Kyllinga brevifolia.

HzE Z=}A trans A 9] methylene?]7} side chain
o 9= aZsterolydE =T o F ey, =3It
6.167, 6.429 ppmeil4} z+zb 6, 7 protone] 84,
8.8Hz= Zehx) doubleto = v}epr} 5w, 814 ek}
74z} oxygeno] 4% $hAl x| gE HelE AL
4= 9)odth? B*C-NMR#} DEPTAMo) A] 3 kA peak
7} 66.5 ppmS YFeRY 38-OH7} |4 S &
% 919l 5} 7¥ Bkt 4o 2 77t 822, 794
ppm< Hehl 742 oxygenol Bl Slg& & < sl
gl om, IRAE] 1542 cm™'9] 0-O A ¥ peakZ 5, 8-
epidioxy 23S 713l peroxy sterolyl& Hep o]
2o} ARE F3hsle] £ 5, 8-epidioxy ergo-
sta-6, 22-dien-3B-ol & ergosterol peroxide®] 'H-
NMR® BC-NMR’"? datag w3l v} 43},
MS Aol A m/z 428 (M*)oll A O,7} oA 2t m/z
396(M*-0,) peak”} @A A vieht o] AL er-
gosterol peroxide2 FA3tdchFig. 1 =),
Compound 3,4,5+= 77} B-sitosterol, B-sitoste-
ryl-3-0-B-D-glucopyranoside, apigenin-8-C-B-D-
glucopyranoside(vitexim 24 F3Ake) ‘H-NMR* ™,
BC-NMR™2¥ 24| datas vjagt v} dxislgich

ZAle| e

o w¥el ATE ALAHIE oFevet wHAT
A5ke] 2910 )3 o] Fo] 7 2.r o]l A=Y UL
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