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[ Abstract]  Objective: To explore the chemical constituents of Blumea fistulosa ( Roxb. ) Kurz. Methods: The com-
pounds were isolated and purified by column chromatography by repeated silica gel, sephadex LH-20 gel or ODS ete. from EtO-
Ac extraction of the B. fistulosa. The structures of the isolated compounds were elucidated on the basis of spectroscopic analysis
(MS, NMR). Results: 9 compounds were isolated, which were identified as: apigenin-7-0-8-D-glucopyranoside (1), api-
genin(2), ethyl caffeate(3), luteolin(4), 3-phenyllactic acid(5), tricin(6), chrysoeriol (7), lupeol (8)and 32, 33,
34-trimethyl-bacteriohopan-16-ene3-0-8-D-glucopyranoside (9 ) . Conclusion: The chemical constituents of B. fistulosa were
isolated and identified for the first time, and the active mechanism of these compounds was postulated through literature investi-
gation. The study lays a foundation for further study of active substances of B. fistulosa.
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WATLLZEN, SR A SN BB R, B
SOl Jmy 8 VAR TR U 38 € g 4 1 4L B. fistulosa
(Roxb. ) Kurz, FRAAEHE]VEHR B G X245 YY)
FEl#Rr4~TE (No. 0115698)
1. 2 A B aatn

FUHL 22 A% 15 L R AY ( Varian-600 MHz NMR Spec-
trometer) , Pharmacia 2\ #] 4= 7= i) Sephadex LH-20 %
s HEZ MR GF254 (50 mm x 50 mm, 0.20 ~
0.25 mm, HEEHFAT) 2T, EikaEE (100 ~
200, 200 ~300 H, 7 S#EEHEATAHRAR), S5
Hh BT FH B LR 38 2 2 A

2 ERESE

FYRRIG 59 19 20250 6. 14 kg, H] 80% L M#-/K
PRU3 K, RRIK 30 L, GIFRIBUR, W45, WA
ZAMEEBRIR G A SR G TR (YY) 250, 193] YY #8
MRS, oEREF TREEREE, 2R
1YY F0 T 58.4 g YY F4_ MCI &, DU
5% ~100% H KB EEVEL, BRZEntakz, TLC £
WM& I35 Fr-A, B, C, D, E. F, G, H #{i,
Fr-A BB aifh, =S be- B (1) W,
5 EMEAY) 1(30.0 mg) F12(50.0 mg) . fLEW1 &)
WARERCHE [ A - (7:1—1:1) ] #6 B pENAS
FEAW 3(10.2 mg) . Fr-A-26 ZREKE [ £ k-
Pl (3:1—1:1)] #EHENKSILSGD 4
(75.3 mg) , Fr-B &8 [ = FH be-FHEE(1:1) ]
AEERCHE [ A k- (10:1—1:1) ] B VRIS
FMEEY 5(5.0 mg) . Fr-C ZaERH: [ = H L-H
fig(100:1—0:1) ] #6BE PR M FBERCAE [ =50 de-H
FE(1:1) ] rEsaifh, MEMEAY 6(15. 1mg) A1 7
(25.5 mg), Fr-H 28K [ =P be-FEE(1:1) ]

A AR [ EE-7K (60:40—100:0) | 46 BE DML 70 5
alitk, B2 AY 8(10.4 mg) Ml 9(854.5 mg)

3 ER5IE

G 1. HIREAK R, ESI-MS fisrF &1
. m/z431 [M-H] 2R H5S+3R 0 €, Hyy 0, H-
NMR (600 MHz, DMSO-d,)§8: 7.93 (2H, d, J =
8.4 Hz, H2', 6'), 6.91 (2H, d, J = 9.0 Hz,
H3', 5'), 6.85 (1H, s, H3), 6.81 (1H, s,
H-8), 6.42(1H, s, H6), 5.43(1H, brs, OH),
5.15(1H, brs, OH), 5.09 (1H, d, J =7.2 Hz,
H-1"), 5.03 (1H, d, J = 7.8 Hz, H-1'), 4.63
(1H, brs, OH), 3.27-3.63 (6H, m, H=2", 6"),
DU b SR AR S Sk — BT, s
Y11 73 R -7-0-B-D- ML il 4 % H 1 ( Apigenin-7-0-
B-D-glucopyranoside )

G2 MAGRKA, #Ei ESI-MS fisr 15
Fif: m/z269 [M-H]", #i H 4754 270, H-
NMR (600 MHz, DMSO-d,)é: 7.90(2H, d, J=9.0
Hz, H2', 6'), 6.89(2H, d, J =9.0 Hz, H-3',
5'), 6.76(1H, s, H3), 6.46(1H, d, J=1.8 Hz,
H-6), 6.16(1H, d, J=2.4 Hz, H-8), LI I %#E
FARE SR — Y, BEAAY 2 WERR
( Apigenin) ,

EW 3. HEAEBmA, il ESI-MS fE515
T, m/z207 [M-H] ", $#2RH5TF2H8 C, HyO,0
"H-NMR (600 MHz, DMSO-d,)8: 7.42(1H, d, J=
15.6 Hz, H-7), 7.01(1H, s, H-6), 6.96(1H, dd,
J=1.8, 84 Hz, H2), 6.73(1H, d, J =8.4 Hz,
H-3), 6.23 (1H, d, J = 16.2 Hz, H-8), 4.11
(1H, dd, J=7.2, 13.8 Hz, H-1"), 1.20(3H, t,
J =7.2, 14.4 Hz, H2');” C-NMR ( 150 MHz,
DMSO-d,) 8: 167.1 (C9), 148.8 (C4), 145.9
(C3), 145.6 (C-7), 125.9(C-1), 122.0(C-5),
116.1 (C2), 114.5 (C6), 114.4 (C-8), 60.2
(C-1"), 14.8(C2") . DL ¥ EEA S Sk ik iE —
H, e A Y 3 IMERR Z 15 (Ethyl caffeate) .

G 4. iR AR, @it ESI-MS #E:55F
%?ﬂl%: m/z 285 [M‘H], *%ﬁﬁ;ﬁ?ﬁjg CISHlOOGO
"H-NMR (600 MHz, DMSO-d,) 8: 7.39 (1H, dd,
J=1.8, 8.4 Hz, H-6'), 7.36(1H, d, J=1.8 Hz,
H-2'), 6.86 (1H, d, J = 8.4 Hz, H-5'), 6.65
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(1H, s, H3), 6.42(1H, d, J=1.8 Hz, H6),
6.16(1H, d, J=1.8 Hz, H-8);”C-NMR(150 MHz,
DMSO-d,) &: 182.1 (C4), 164.5 (C-7), 164.3
(C-2), 161.8(C-5), 157.7(C9), 150.1(C4"),
146.1(C-3"), 121.8(C-1"), 119.4(C-6"), 116.4
(C-5"), 113.7(C-2"), 104.1(C-10), 103.2(C-3),
99.3(C-6), 94.3(C-8), LI %ot 530k "
i3, WG 4 HARBRELZE (Luteolin)
WEWS: Eas ik, it ESI-MS #E 5
TR m/z 164 [M-H], $&xH 7300 GH, 05,
"H-NMR (600 MHz, DMSO-d,)§: 7.15 ~7.24 (5H,
m, H-1, H-2, H3, H4, HS5,), 410 (1H, m,
H-8), 2.93 (1H, dd, J =13.2, 4.2 Hz, H-7),
2.75(1H, m, H-7);"C-NMR(150 MHz, DMSO-d,)
5: 139.5(C-1), 128.4(C2, 6), 129.8(C-3, 5),
126.5(C4), 71.5(C-8), 40.4(C-7), 175.6 (C-
9), BEILIR'H K" C % EAE 8, 7.15 ~7.24(5H,
m, H-1, H2, H3, H4, H-5) & 8. 139.5(C-1),
128.4(C-2, 6), 129.8(C-3, 5), 126.5(C4) Wy{=
SIRIZAS WAEAE— D BB ER ;. Bk Bk 6
NEWRAE S, M 8. 71.5(C-8), 40.4(C-7) F
175.6(C9) k(55 , RFAE—-TRNRA B, &
BESCHk, KRB a-BIERENIR
G 6. ME@BAR, Ml ESI-MS #i4r 1 &
T, m/z328 [M-H] #1331 [M+H] " $#5H5
+3/ C,,H,,0,.,' H-NMR (600 MHz, DMSO-d,)§:
7.29(2H, s, H2', 6'), 6.96(1H, s, H-3), 6.53
(1H, d, J=2.4 Hz, H6), 6.17(1H, d, J=1.8 Hz,
H-8), 3.85(6H, s, OCH,);"”C-NMR (150 MHz, DMSO-
dy)6: 182.2(C4), 164.5(C-7), 164.1(C-=2),
161.7 (C-5), 157.7 (C9), 148.6 (C-3", 5'),
140.2 (C4'), 120.8 (C-1"), 104.6 (C2', 6'),
104.1(C-10), 104.0(C-3), 99.3(C-6), 94.7(C-8),
56.8(OCH, ) . LA b ¥4 36 A4 55 Sgmk el — 500
TS BB 6 Sh/INAZ R (Tricin) .
&Y 7. MER R, ESI-MS 45D T 5
WEZE m/z301 [M+H] 1299 [M-H] ", Ui
AF R 300, RSk CH, 00, H-NMR
(600 MHz, DMSO-d,) &: 12.94 (1H, s, 5-OH),
10.87 (1H, s, 7-OH), 10.00 (1H, s, 4-OH),
7.54(1H, brs, H-6'), 7.53(1H, s, H2"), 6.90
(1H, d, J=7.8 Hz, H5'), 6.88(1H, s, H-3),
- 574 -

6.49(1H, d, J=1.8 Hz, H8), 6. 17(1H, d, J=
1.8 Hz, H-6), 3.86 (3H, s, OCH,);"” C-NMR
(150 MHz, DMSO-d, ) 6: 182.2 ( C4), 164.5
(C7), 164.1(C2), 161.8(C-5), 157.8(C9),
151.1(C4'), 148.4(C3"), 121.9(C-1'), 120.8
(C6"), 116.2(C-5"), 110.4(C-2"), 104.1(C-10),
103.6(C-3), 99.3(C-6), 94.5(C-8), 56.3(MeO),
PAESs S kR — 8, e Aa T b e
X535 & ( Chrysoeriol )

G 8: MHEEK A, 454 H-NMR F1” C-
NMR *ﬂﬁ?ﬁ{ﬂﬂﬁ?iﬁﬂﬂ C30Hsooo H-NMR (600 MHz,

CDCL,) &: 3.17 (1H, dd, H3), 2.36 (1H, m,
H-18), 2.27 (1H, m, H7), 1.66 (3H, m,
H30), 1.65(1H, m, H-1), 1.50 ~1.70(2H, m,

H-2), 1.50(1H, m, H6), 1.36(1H, m, H-6),
1.36 (1H, m, H-7), 1.38(1H, m, H-11), 1.25
(1H, s, H9), 1.23(1H, m, H-11), 1.65(1H,
s, H-12), 1.01 (1H, s, H-12), 1.64 (1H, s,
H-13), 0.96(1H, m, H-15), 1.10(1H, m, H-15),
1.47(1H, m, H-16), 1.38(1H, m, H22), 1.36
(1H, m, H-16), 1.35(1H, m, H-19), 1.24(1H,
s, H21), 1.18 (1H, m, H=22), 1.02 (3H, s,
H-26), 0.95(3H, s, H23), 0.93(3H, s, H27),
0.89(1H, m, H-1), 0.81 (3H, s, H25), 0.77
(3H, s, H-28), 0.74(3H, s, H24), 0.66 (1H,
d, J=9.0 Hz, H-5);”C-NMR(150 MHz, CDC,)§:
151.0 (C-20), 109.3 (C-30), 79.0 (C-3), 55.2
(C-5), 50.4(C9), 48.3(C-19), 48.0(C-18),
43.0(C-17), 42.8(C-14), 40.8(C-8), 40.0(C-22),
38.8(C4), 38.7(C-1), 38.0(C-13), 37.1(C-10),
35.6 (C-16), 34.2 (C-7), 29.8 (C21), 28.0
(C-23), 27.4(C2), 27.4(C-15), 25.1(C-12),
20.9 (C-11), 19.4 (C29), 18.3 (C-6), 18.0
(C-28), 16.0(C-25), 16.1(C-26), 15.4(C-24),
14.5(C-27) . VU EEdERA S5 emiE —5 ", &%
Y E Y 8 P e HEE( Lupeol )

REW 9. MEAMEIAR, 454 H-NMR F1I” C-NMR
B e 437308 CyuHy60q o H-NMR (600 MHz, DM-
SO-d;)8: 0.94~0.97((1H, m, H-1), 1.91 ~1.93
(1H, m, H2), 3.44(1H, m, H3), 0.78 ~0. 81
(1H, m, H-5), 0.97 ~ 0.99 (1H, m, H-6),
1.46 ~1.51 (1H, m, H-7), 0.97 ~0.99 (1H, m,
H-9), 0.88 ~0.91 (1H, m, H-10), 0.88 ~0.91
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(1H, m, H-11), 0.92 ~ 0.94 (1H, m, H-12),
0.88~0.91 (1H, m, H-15), 5.00(1H, dd, J =
9.0 Hz, H-16), 0.56 ~ 0.59 (1H, m, H-19),
0.56~0.59(1H, m, H-20), 1.01 (1H, m, H21),
1.96 ~ 1.98 (1H, m, H-22), 0.96 (1H, overlap,
H23), 0.95 (1H, overlap, H24), 0.88 ( 1H,
overlap, H-25), 0.90 (1H, overlap, H-26), 0.91
(1H, overlap, H-27), 0.85(1H, overlap, H-28),
1.18 (1H, overlap, H-29), 1.96 ~ 1.98 (1H, m,
H30), 1.90 ~1.94 (1H, m, H-31), 1.90 ~ 1.94
(1H, m, H32), 0.77 (1H, m, H32a), 2.08 ~
2.10(1H, m, H-33), 0.73(1H, overlap, H-33a),
2.48 ~2.50 (1H, m, H-34), 0.67 (1H, overlap,
H-34a), 0.65(1H, overlap, H-35), 5.13(1H, d,
J=8.4 Hz, H1'), 3.00 ~3.15 (1H, m, H2"),
3.62~3.66(1H, m, H-3'), 4.20 ~4.24(1H, m,
H4'), 3.04 ~3.09 (1H, m, HS5'), 4 44 ~ 4.48
(1H, m, H-6");" C-NMR (150 MHz, DMSO-d,)§:
140.8 (C-17), 121.7 (16), 101.2 (C-1'), 77.3
(C3), 73.9(C5'), 77.2 (C3'), 77.2 (C2'),
70.5 (C4'), 61.5 (C-6"), 56.6 (C-21), 55.9
(C5), 51.0(C9), 50.0(C-13), 45.6(C4), 42.3
(C-14), 42.2 (C-18), 40.4 (C-10), 38.7 (C-19),
37.3(C-1), 36.7(C-8), 31.9(C-2), 31.8(C-15),
29.7 (C-7), 21.6 (C-11), 24.3 (C-12), 29.1
(C20), 35.9(C-22), 28.3(C-23), 25.8(C-34),
20.2 (C26), 25.3 (C30), 23.0 (C-31), 23.0
(C32), 21.4(C33), 21.0(C29), 19.4(C-24),
19.5 (C25), 19.5 (C27), 19.3 (C6), 19.1
(C28), 12.1(C35), 12.6 (32-CH,), 12.3 (33-
CH,), 12.2(34-CH,) . DI I $UHE A 55 Skt —
SO A O B 32, 33, M- LA
fe-16-Jis 3-0-B-D-ML I EIHH T -

4 it

ARFFENT LRIy AR R T 9 S,
Hep 7 BRIt sy. 2 sy, o,
FrRRBAYR . vl fFikmis S e
RAETK, B AT LA i g K AR 0 s e 4
TR LSS W), 51k B e 2 fl e — 2 2
F R A DT A 2 4 SR AL TS AT 3
KAl A Bel-2 JRRIN 134 Bax 323k, MM

B Bel-2/Bax WH N R PARP TEALSE, il A5 e
i 5637 ALY HE T, AP T L kR 2
R BRI, BRSO L T
Or BRI NHERR L1, 28 BSOS BN B A
HRAHLR G, 1CoEH 7.29 wmol - L™" . MIHERR
REA &AM | HPV-6, HPV-16 [ HPV-18 3 FRA[A] L.
TRy HPV CAFL T aE ) B, X a2 A SE 41 i
(I B AT — i IR . R BRTE R 2 4%
A T BRI R, W58 s AR R 2 3R R 4 ) 2L e
AT . BRI HL AT LLVE S LU A R 1=
3-FRIE LI LI AN Tl A5 A 0 3 ) — o R AR
PRI . SEAMEE RS2 LR T8 1 2R
TP B AR E 3R IEFLIR, W T Al 57 2K EC R A e/ 4
FVREE(MIC) 92 mg-mL ™" /N2 8 2 HAT A ] HC-
MV E 4 ML 7 ) 2l i1, CCLS 25
HCMV il FateH 72—, /INE B FR A LUE CCLS
HEEFRZKCFRERN T R 5T HCMV 351, d e
ERLH T CCLS T fE /N E BRI iz — 7,
G RAMBEAPUREGE, b — PR
PI3K-AKT-mTOR 3 #% ) i 57, & 3 i # i PI3K-
AKT-mTOR 5538 % 1M 2 Ut 200 i Jod 39030 2 1 T
AN 2 VB AN 3 . Wang %52 1y
WFFERM], P Sl ] LodE i) COX-2, MMP-2
MMP-9 8 1 1 FR R i) A FLAR e MDA-MB-231 4
MERIERE AR R . LIS WA 70 B S A 1)
BT LLRTE PR SRR AL, Mk 26 iy 2 AR
(Y SCRRIA B A 3 T 2P 1 P R 2y, BoA ik
—LWFFERIT R HI B E

S 3k
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