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EXTEUZRTHIFAR (1)

&}

waE'?, R, L F, B oW, AWK, &K, 2FE"
(1. FMNEHAFREGEFAFRANAAR TR IRAR P/ AHLEAAED AR S A AERE & E
B E, TN SEFE 5500045 2. M ERAFHFR, M T 5500045 3. s ER KT, STMA L
FlEREREE, M 5 550004)

WE: BE WIEEK T Gerbera piloselloides (Linn. ) Cass L #15r, Fik  BRTH 70% LEH2HAR ODS | Ak
JK¢ . Sephadex LH-20 #4743 alifl, HUEBALMERT S Pl Hode S € S Ak S sty S8R Wi 14 M
B, o INEENFFECRER (1), 2, 7-ZRIENEEEER (2) . T HRIREE-4"-0-B-D-HE T (3) . FFHRE-7-0-B-D-
WA (4)  1-0-B-D-MLMGHTEBE- (25, 3S, 4R, 8E) -2- [ (2'R) -2'-FRAEAstimtht] 8-+ /\U@-1, 3, 4-=
(5) . KBRFR-T-0-B-D-HHE M (6) . ZEF (7). KBRHFRK-T-0-B-D-7" THiH (8). 4- (4-0-B-glucopyranosyl-
phenoxy) -1-0-B-glucopyranosyl-1, 3-benzenediol (9) . RERTF (10) . /3 HK-7-0-B-D-F THH (11), Hiks (12),
di (B-arb) (13) . fipsomin (14), %5 G 1~3, 5, 8~9, 12~ 14 HE WK T RIEHY L,

KR BRTE; 3o, 45%E
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ABSTRACT: AIM To study the chemical constituents from Gerbera piloselloides (Linn. ) Cass. METHODS

The 70% ethanol extract from G. piloselloides was isolated and purified by ODS, silica and Sephadex LH-20, then
the structures of obtained compounds were identified by physicochemical properties and spectral data. RESULT

Fourteen coumpounds were isolated and identified as oleanic acid (1), 2, 7-dihydroxyxanthone (2),
syringaresinol-4"-0-B-D-glucopyranoside (3), apigenin-7-O-B-D-glucopyranoside (4), 1-O-B-D-glucopyranosyl-
(28, 3S, 4R, 8E) -2- [ (2’'R) -2'-hydroxypalmitoylamino] -8-octadecene-1, 3, 4-triol (5), luteolin-7-0-B-
D-glucoside (6), riboflavin (7), luteolin-7-0-B-D-lutinoside (8) , 4- (4-0-B-glucopyranosyl-phenoxy) -1-0--
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glucopyranosyl-1, 3-benzenediol (9), arbutin (10) , apigenin-7-0-B-D-lutinoside (11) , caudatin (12), di (B-
arb) (13), fipsomin (14). CONCLUSION Compounds 1-3, 5, 8-9_  12-14 are isolated from genus

Gerbera for the first time.
KEY WORDS: Gerbera piloselloides (Linn. ) Cass. ;

E KT E Gerbera piloselloides (Linn. ) Cass. K
HRRT g 2L BEAEY), TEMiT S
LI, SNSRI, HITTIRYTIRVE A IR
IR g ANLERL IREEES AR, IR
KT 2003 4ERR (SEMIAE TR RG2S A TR AR
My, FEEELRI I ORI HEK
S, BA R P, k. P S
ZIPPER ) W S H A P 25RO BRI,
RN IR LR Ry T S A I R R B R T 5
P 2520y Bkt O R AR LR i B T B
SR, ST TE AT R p9 3Rk -1 Xz ik
PO — LI, DU ARG R ST A 4 it
Z%,

1 ##

BSM 220. 4 HL 7K (RO T RHCA IR
AT 5 ZF, VRSN (PLSCHT AR
FRIFAEAF]) ; JEOL-ECS 400 MHz ¥ AR i A
(HAH TR 2 4t) ; UHPLC-QTOF BiifA (&
Agilent A F]) ; Q Exactive Plus LC-MS ( 3¢ [# 3§
B F]) BUCHIR-200 Jie%% 25 & AX (it Buchi
AT 5 D-101 BURSLMAE (REH UL T A R
N s AR SR EATRE AR (T ST
P TAHRAF) ; #HREEEEE Sephadex LH-20 ( Hy
-+ Pharmacia Biotech 23 8)) o AT I R o34l

ERT R SUNE 2 AT IR A Al Sk, 22 5%
I BERR R 27 A 24 2 U 2 X0 25 AR R 28043 2 € 2 Pt
KT EIEHY TR T H Gerbera piloselloides (Linn. )
Cass. WTHRAE, FRA (45 20191230) {47
T oA 25y 3R E R S
2 REESSH

BB R T FHAR 10 kg, 70% RN
[IGHEE 3 ¥k, £k 2.5 h, SIFEERZE, 5
=H 1099 g, M@ fEKiRER L D-101 KALRE,
MK LA 2. 5 AFFEARFUK (8 A5 HEARTH 85% L BV
TR AR 15K AL 548 g 85% LBEAL 341 g,

85% LB LA A H be-H B (100 : 0~1 ¢
1) BREEVEML, 193] 9 D> Fr.1~9, Fr.2 4k
i, AMEE-CRROHE (90 1~1:1) BREEUEI,
B3] 9 ALY Fr.2.1~2.9, Fr.2.5 &6k, £l
2874

chemical constituents; isolation and identification

Bk-CBROTE (9.5:0.5~8:2) BAREEVEME, 531k
AW (43 mg), Fr.4 £ Sephadex LH-20, 57 4>
WA Fr.4.1~4.7, Fr.4.4 % Toyopearl HW-40C ¥t
e, 15 Fr.4.4.1, £, Toyopearl HW-40F, 15
G2 (3 mg); Fr. 4.7 4 Toyopearl HW-40F | fif:
Ji& . Sephadex LH-20, f#{b&54 3 (69 mg), Fr.3
25 Sephadex LH-20, f3%] 4 i/ Fr.3.1~3.4,
Fr.3.2 288, /ERG, L5 12 (10 mg) | 14
(40 mg) . Fr.6 % Sephadex LH-20, 53] 5 32>
Fr.6.1~6.5, Fr.6.1 Hrib & @Ak, a9y 4
(425 mg); Fr.6.2 ¥, K, "BILEW S
(6 mg), Fr.7 % Sephadex LH-20, 53| 5 i
Fr.7.1~7.5, Fr.7.1 8 MCI,31EE9) 6 (85
mg) \7(15 mg) .8 (142 mg) , Fr.8 4 Sephadex LH-
20,7533 6 4T Fr.8.1~8.6, Fr. 8.2 4 Toyopearl
HW-40C,155] 4 MfiJ> Fr.8.2.1~8.2.4 Fr. 8.2
Brif i uive, BE L 45, & 9 (500 mg) ;
Fr.8.2.2 ZHEME, LR O WE-HH I (22 ¢ 1) Vel 1%
LAY 10 (47 mg) ,Fr. 8.2.3 ZhkR, & H e-H
B (20 : 1) PEMG, 20880, 19L& 11 (46 mg) (13

(66 mg) ,
3 YT
WwE Y 1. A6 E R, ESI-MS m/z. 455

[M-H], 4 F3X C,H0,,'H-NMR (400 MHz,
CDClL,) §:5.26 (1H, t, J=4.0 Hz, H-12), 3.25
(1H, dd, J=4.0, 12.0 Hz, H-3), 3.03 (1H, t,
J=4.0 Hz, H-18), 0.75, 0.77, 0.79, 0.90, 0.91,
0.92,0.99, 1.13 (1H, s, 7xCH,) ; “C-NMR (100
MHz, CDCl,) &: 38.5 (C-1), 27.3 (C-2), 79.2
(C-3), 38.9 (C-4), 55.3 (C-5), 18.2 (C-6),
32.6 (C-7), 39.4 (C-8), 47.8 (C-9), 37.2 (C-
10), 23.0 (C-11), 122.8 (C-12), 143.7 (C-13),
41.7 (C-14), 27.8 (C-15), 23.5 (C-16), 46.7
(C-17), 41.1 (C-18), 46.0 (C-19), 30.8 (C-
20), 33.9 (C-21), 32.7 (C-22), 28.2 (C-23),
15.7 (C-24), 15.5 (C-25), 17.3 (C-26), 26.1
(C-27), 183.6 (C-28), 33.0 (C-29), 23.7 (C-
30), SICHR [9] HMiE—E, #EEE NFFECRRR,

k&% 2. @ FE K, ESI-MS m/z: 227
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[M-H]", 4 ¥+ C,;H,0,,'H-NMR (400 MHz,
DMSO-d,) 8: 7.51 (2H, d, J=8.8 Hz, H-4, 5),
7.44 (2H, d, J=3.2 Hz, H-1, 8), 7.30 (2H, dd,
J=9.2, 3.2 Hz, H-3, 6); “C-NMR (100 MHz,
DMSO-d,) &: 108.3 (C-1, 8), 153.7 (C-2, 7),
124.5 (C-3, 6), 119.4 (C-4, 5), 149.3 (C-4a,
10a), 121.0 (C-8a, 9a), 175.8 (C=0), 5 3CHk
[10] Rl —3, BEEER 2, 7-ZRFEME I

&% 3. 364K K, ESI-MS m/z: 579
[M-H]*, 4+ F 30 C,4H,0,,.,'H-NMR (400 MHz,
DMSO-d,) 8: 6.66 (2H, s, H-2", 6'), 6.60 (2H,
s, H-2", 6"), 5.03 (1H, d, J=3.6 Hz, H-1"),
3.76 (6H, s, 3', 5'-OCH,), 3.75 (6H, s, 3", 5"-
OCH,); “C-NMR (100 MHz, DMSO-d,) §: 53.8
(C-1), 85.5 (C-2), 71.3 (C-4), 53.7 (C-5),
85.2 (C-6), 71.3 (C-8), 131.4 (C-1"), 147.9
(C-3"), 103.6 (C-2", 6"), 134.8 (C-4"), 133.6
(C-1"), 104.2 (C-2", 6"), 137.3 (C-4"), 152.7
(C-5"), 102.7 (C-1"), 74.2 (C-2"), 76.6 (C-
3"y, 70.0 (C-4"), 77.3 (C-5"), 61.0 (C-6"),
56.5 (3', 5'-OCH,), 56.0 (3", 5"-OCH,) ., 53C#ik
[11] #iE—3, 8% R T WG EE-4"-0-8-D-
IR

WE Y 4. B @8 K, ESI-MS m/z: 431
[M-H]™, 4r ¥ C,H,0,,'H-NMR (400 MHz,
DMSO-d,) 8: 7.96 (2H, d, J=8.8 Hz, H-2", 6'),
6.95 (2H, d, J=8.8 Hz, H-3", 5"), 6.89 (1H, s,
H-3), 6.83 (1H, d, J=2.4 Hz, H-8), 6.44 (1H,
d, J=2.4 Hz, H-6), 5.07 (1H, d, J=7.2 Hz, H-
1"y, 3.17~3.73 (6H, m, H-2"~6"); “C-NMR
(100 MHz, DMSO-d,) &: 164.3 (C-2), 103.1 (C-
3), 182.1 (C-4), 161.4 (C-5), 99.5 (C-6),
163.0 (C-7), 94.9 (C-8), 157.0 (C-9), 105.4
(C-10), 121.1 (C-1"), 128.7 (C-2", 6'), 116.0
(C-3",5"),161.2 (C-4'),99.9 (C-1"), 73.1 (C-
2"y, 76.5 (C-3"), 69.5 (C-4"), 77.2 (C-5"),
60.6 (C-6"), H3CHR [12] il —H, M¥EEN
FIRER-T-0-B-D-H A HH T

&YW 5. BB #H K, ESIMS m/z. 732
[M+H]", 4F3L C, H,,NO,,,"H-NMR (400 MHz,
DMSO-d,) 8: 7.47 (1H, d, J=9.2 Hz, N-H),
4.12 (1H, m, H-1"), 4.12 (1H, m, H-2), 3.87
(1H, m, H-2"), 3.79 (1H, m, 1-Hb), 3.68 (1H,
m, 6"-Hb), 3.66 (1H, m, 1-Ha), 3.48 (1H, m,

6"-Ha), 3.39 (1H, m, H-3),3.36 (1H, m, H-4) ,
1.24 (s, CH,), 0.87 (6H, t, J = 6.8 Hz, 2x
CH,); "C-NMR (100 MHz, DMSO-d,) 8: 69.0 (C-
1),49.9 (C-2), 74.1 (C-3), 70.5 (C-4), 130.3
(C-8), 129.7 (C-9), 173.8 (C-1"), 70.9 (C-2"),
103.5 (C-1"), 73.5 (C-2"), 76.5 (C-3"), 70.0
(C-4"),76.9 (C-5"), 61.1 (C-6"), 13.9 (CH,),
34.4,32.3,32.1,31.7,31.3,29.1, 29. 1, 28.9,
28.7, 28.6, 25.5, 24.4, 22.1 (CH,), 5 3CHik
[13] i —3%, e R 1-0-B-D-N g i %5 1E-
(28, 3S, 4R, 8E) -2- [ (2'R) -2'-¥% Azl mt
W] -8-+ /-1, 3, 4-—[%,

k&% 6. B kK, ESI-MS m/z. 447
[M-H]", 4+ F C,,H,0, . H-NMR (400 MHz,
DMSO-d,) 6: 7.44 (1H, dd, J=8.4, 2.4 Hz, H-
6'),7.42 (1H, d, J=1.6 Hz, H-2"), 6.91 (1H,
d, J=8.0 Hz, H-5'), 6.78 (1H, d, J=2 Hz, H-
8),6.72 (1H, s, H-3), 6.45 (1H, d, J=2 Hz, H-
6),5.07 (1H, d, J=7.2 Hz, H-1"), 3.18~3.74
(6H, m, H-2"~6"); “C-NMR (100 MHz, DMSO-
dy) 8:164.4 (C-2), 103.1 (C-3), 181.8 (C-4),
161.1 (C-5), 99.5 (C-6), 162.9 (C-7), 94.7 (C-
8), 156.9 (C-9), 105.3 (C-10), 121.4 (C-1'),
113.5 (C-2"), 145.7 (C-3"), 149.8 (C-4"), 115.9
(C-5"), 119.0 (C-6"), 99.9 (C-1"), 73.1 (C-2"),
76.4 (C-3"), 69.6 (C-4"), 77.1 (C-5"), 60.6 (C-
6") . S3CHk [14] B —, BEEE MARREER-
7-0-B-D-H T

k&% 7. B @ kK, ESI-MS m/z; 375
[M-H]", 4+Fx C,H,N,0,. ' H-NMR (400 MHz,
DMSO-d,) &: 11.20 (1H, s, H-3), 7.91 (1H, s,
H-9), 7.88 (1H, s, H-6), 2.49 (3H, s, H-7a),
2.41 (3H, s, H-8a); “C-NMR (100 MHz, DMSO-
dy) 6:155.2 (C-2), 159.6 (C-4), 130.5 (C-6),
135.5 (C-7), 145.7 (C-8), 117.2 (C-9), 47.4
(C-1"), 68.9 (C-2"), 73.6 (C-3"), 72.6 (C-4"),
63.3 (C-5"), 136.6 (C-4a), 133.9 (C-5a), 18.5
(C-7a), 20.5 (C-8a), 131.9 (C-9a), 150.7 (C-
10a) , 53CHk [15] #ol—2, BEEEMZHE,

&Y 8. B K K, ESIMS m/z: 593
[M-H]~, 4+ F3L C,,H,,0,,,'H-NMR (400 MHz,
DMSO-d,) &; 7.42 (2H, m, H-2", 6'), 6.91 (1H,
m, H-5"), 6.73 (1H, s, H-3), 6.70 (1H, d, J=
2.4 Hz, H-8), 6.46 (1H, d, J=2.4 Hz, H-6),
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5.06 (1H, d, J=6.0 Hz, H-1"), 4.55 (1H, d, J=
3.6 Hz, H-1"), 1.08 (3H, d, J=6.0 Hz, H-6");
BC-NMR (100 MHz, DMSO-d,) &: 164.5 (C-2),
103.1 (C-3), 181.7 (C-4), 161.1 (C-5), 100. 1
(C-6), 162.8 (C-7), 94.7 (C-8), 156.8 (C-9),
105.3 (C-10), 121.4 (C-1"), 113.5 (C-2"),
145.6 (C-3'), 149.8 (C-4'), 116.0 (C-5"), 119. 1
(C-6"), 100.4 (C-1"), 72.0 (C-2"), 75.6 (C-3"),
70.7 (C-4"), 76.2 (C-5"), 66.0 (C-6"), 99.5 (C-
1"), 69.6 (C-2"), 70.2 (C-3"), 73.1 (C-4"),
68.2 (C-5"), 17.6 (C-6"), 53¢k [16] HuE—
B, BEEENARRER-T-0-B-D-F T HEH

k&Y 9. ¥ @8 K, ESI-MS m/z: 541
[M-H]™, 4+ F3L C,,H,,0,, H-NMR (400 MHz,
DMSO-d,) 8: 7.00 (2H, d, J=9.2 Hz, H-3", 5'),
6.84 (2H, d, J=9.2 Hz, H-2",6'), 6.83 (1H, d,
J=8.8 Hz, H-6), 6.70 (1H, dd, J=8.8, 3.2 Hz,
H-5), 6.53 (1H, d, J=2.8 Hz, H-3), 4.76 (1H,
d, J=7.6 Hz, H-1"), 4.64 (1H, d, J=8 Hz, H-
1"y, 3.11~3.67 (10H, m, H-2"~6", H-2"~6");
BC-NMR (100 MHz, DMSO-d,) &; 143.6 (C-1),
144.0 (C-2), 109.4 (C-3), 150.5 (C-4), 112.1
(C-5), 117.0 (C-6), 151.8 (C-1"), 118.2 (C-2',
6'), 117.5 (C-3", 5'), 153.0 (C-4"), 101.5 (C-
1"y, 73.3 (C-2", C-2"), 76.6 (C-3"), 69.7 (C-
4", C-4"y, 77.1 (C-5"), 60.7 (C-6", C-6"),
101.2 (C-1"), 76.5 (C-3"), 77.0 (C-5"), 5
Mk [17] i — 3, MEEN 4 (40-B-
glucopyranosyl-phenoxy) -1-0-B-glucopyranosyl-1, 3-
benzenediol ,

K& 10, [ @k R, ESI-MS m/z: 295
[M+Na]*, ¥ C,,H,,0,,'H-NMR (400 MHz,
CD,0D) &; 6.97 (2H, d, J=9.2 Hz, H-3, 5),
6.70 (2H, d, J=9.2 Hz, H-2, 6), 4.74 (1H, d,
J=7.2 Hz, H-1"), 3.37-3.90 (6H, m, H-2'~6');
“C-NMR (100 MHz, CD,0D) §: 152.5 (C-1),
116.7 (C-2, 6), 119.5 (C-3, 5), 153.9 (C-4),
103.7 (C-1"), 75.1 (C-2"), 78.1 (C-3"), 71.5
(C-4"),78.1(C-5"), 62.6 (C-6"), H3Cilik [18]
fiRiE—3, S RERTT

&Y 11, RE B K, ESI-MS m/z: 577
[M-H]™, 4+ F 3L C,,H,,0,, H-NMR (400 MHz,
DMSO-d,) 8: 7.95 (2H, d, J=8.4 Hz, H-2', 6'),
6.95 (2H, d, J=8.8 Hz, H-3",5'), 6.87 (IH, s,
2876

H-3), 6.77 (1H, d, J=2 Hz, H-8), 6.45 (1H, d,
J=2Hz, H-6), 5.07 (1H, d, J=7.2 Hz, H-1"),
4.55 (1H, s, H-1"), 1.07 (3H, d, J=6.4 Hz, H-
6"); “C-NMR (100 MHz, DMSO-d,) §: 164.4 (C-
2), 103.2 (C-3), 182.1 (C-4), 162.9 (C-5),
99.5 (C-6), 161.3 (C-7), 94.8 (C-8), 157.0 (C-
9), 105.4 (C-10), 121.1 (C-1"), 128.7 (C-2',
6'), 116.1 (C-3", 5"), 160.9 (C-4"), 100.6 (C-
1"y, 72.1 (C-2"), 75.6 (C-3"), 70.6 (C-4"),
76.2 (C-5"), 66.1 (C-6"),99.9 (C-1"), 69.6 (C-
2"y, 70.4 (C-3"), 73.1 (C-4"), 68.4 (C-5"),
17.9 (C-6"), 53CHk [19] #iE—2, #HEEN
FE R -T-0-B-D-14 T BT

&Y 12, & @8 K, ESI-MS m/z: 489
[M-H]™, 4 F 30 CxH,0,,'H-NMR (400 MHz,
CDCl,) &:5.42 (1H, s, H-2"), 5.25 (1H, brs, H-
6), 4.42 (1H, d, J=8.4 Hz, H-12), 3.32 (1H,
m, H-3), 2.08 (3H, s, H-21), 2.02 (3H, s, H-
7'y, 1.34 (3H, s, H-18), 1.03 (3H, s, H-17),
0.97 (6H, d, J=6.8 Hz H-5", 6'); "C-NMR (100
MHz, CDCL,) &: 38.7 (C-1), 30.6 (C-2), 71.5
(C-3), 41.8 (C-4), 140.4 (C-5), 117.8 (C-6),
34.1 (C-7), 74.2 (C-8), 43.6 (C-9), 36.9 (C-
10), 24.2 (C-11), 71.7 (C-12), 57.7 (C-13),
88.3 (C-14), 33.0 (C-15), 32.0 (C-16), 91.7
(C-17), 9.6 (C-18), 18.5 (C-19), 209.4 (C-
20), 27.2 (C-21), 166.9 (C-22), 112.9 (C-23),
166.0 (C-24), 16.6 (C-25), 38.2 (C-26), 20.9
(C-27), 21.0 (C-28), H3CHK [20] il —2L,
e ik,

& 13. A B KR, ESI-MS m/z: 541
[M-H]™, 4+ F3L C,,H,,0,, H-NMR (400 MHz,
D,0) 6: 5.04 (1H, d, J=17.4 Hz, H-1), 5.58
(1H, m, H-2), 3.61 (1H, m, H-3), 3.56 (1H,
m, H-4), 3.51 (1H, m, H-5), 3.77 (1H, dd, J=
12.5, 5.3 Hz, H-6), 3.94 (1H, dd, J=12.5, 2.1
Hz, H-6), 7.06 (1H, d, J=3.0 Hz, H-2"), 7.00
(1H, d, J=8.8 Hz, H-5"), 7.12 (1H, dd, J=8.8,
3.0 Hz, H-6'); “C-NMR (100 MHz, D,0) §&:
102.3 (C-1), 74.1 (C-2), 77.1 (C-3), 70.5 (C-
4), 76.6 (C-5), 61.6 (C-6), 151.4 (C-1"),
120.8 (C-2'), 126.9 (C-3"), 149.8 (C-4'), 117.9
(C-5"), 119.2 (C-6"), H3Clk [21] fid—=k,
WO SE N i (B-arb) .
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&) 14, 05, ESI-MS m/z; 247[ M+H]*,
3 C,H,0,,'H-NMR (400 MHz, CDCl,) §:
7.60 (1H, d, J=9.2 Hz, H-4), 6.76 (1H, s, H-
5), 6.17 (1H, d, J=9.2 Hz, H-3), 5.23 (1H, t,
J=7.2 Hz, H-2'), 3.33 (2H, d, J=7.2 Hz, H-
1), 1.74 (3H, s, H-4"), 1.69 (3H, s, H-5");
BC-NMR (100 MHz, CDCL,) &: 162.0 (C-2),
111.9 (C-3), 145.4 (C-4), 119.0 (C-5), 125.7
(C-6), 146.7 (C-7), 130.4 (C-8), 141.4 (C-9),
112.1 (C-10), 28.0 (C-1"), 121.4 (C-2'), 134.0
(C-3"),26.0 (C-4"), 18.0 (C-5"), 53wk [22]
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4 it

ARSI NBRT R B SE 14 MEaY,
Hop ke 1~3, 5, 8~9, 12~14 HEWNKT
FIEFE et ®), miiE, a1 BAR
JIE L BUBEIR . F I R R RS SR RS b
G 6 KRB, BABIR ., bURTEE. A, 1Y
SREANE AT K, BPRACIHE B SEE R A Y
10 GEAGI R AR A, IR E R R, JFAT
PrgAfk, o, Efk s BT A
KRR, FREERFE TEBKRT HALE
P, AR IZAE Y 25 B R B e T A

SE 3k
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