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Flavonoids from Aerial Parts of Zhuang Medicine Blumea aromatica
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[ Abstract ] Objective: To search bioactive compounds from aerial parts of Blumea aromatica (wall. )DC. , a Zhuang
medicinal herb. Methods: The compounds were isolated and purified by column chromatographies by repeated silica gel,
Sephadex LH-20 gel or ODS etc from EtOAc extraction of the whole herbs. Their structures of the isolated compounds were
elucidated on the basis of spectroscopic analysis(MS, NMR etc. ). Results; Seven flavonoids were isolated. Their structures
were identified as santin(1), acacetin(2), apigenin(3), centaureidin(4), chrysoeriol(5), luteolin(6), luteolin-7-0-8-D-
glucopyranoside (7). Conclusion: Compound 6 has been isolated from B. aromatica previously, and the other six compounds
were isolated from this herb for the first time. The bioactivity of these chemicals, as well as the mechanism of their action about
the pharmacodynamics of B. aromatica were discussed through the investigation of the latest literature. The separation and identi-
fication of these chemical components laid a foundation for further study of active substances of this herb and for guiding signifi-
cance for the chemical taxonomy of the plant.
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A Blumea aromatica( Wall. ) DC, FH.A#r4s ( No. 153603 )
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1.2 {3 R aatn

Sephadex LH-20 #¢ JiX ( Pharmacia 2\ &) ); ODS-
Cs SUHIERF (S50 wm) (Silicycle, Canada) ; 7820 5%
(GF, ) FIFE 3% £ i (160 ~200, 200 ~300 H, 7
Byl ) o Sl A B A e . B . N
fi . =AW B A o g g, 1 H R T
TARAA,

600 Jk % g L ¥R X ( Varian-600 MHz NMR Spec-
trometer, BU B %7), V- EE Y ( Varian 320-MS,
FLELAZ) , o3BT B OB 43543 ( Varian 210, FLH
), il % BB 435 {X (Preparative HPLC 218, L
H4z2), XR4 5ok sl @ A ( EEE AR ) o

2 RBEHE

K WE G 0T AR 2541 2 ke it 80% LMK $2 Bk
47, EERIY) (143 ), R 7 HfE 40 C
K (5 2 20% ), e aimik AR gfE, LA
IR CTRAWARH) 77 g 32 . LR CTRAEHHR 5y
28 MCI 28 R 5 2R A3, DL =50 1 - HY i
(50:1 ~1:1) BB BEPEML, TLC Kl & I AR A7 )5 15
5 AN AW EEORIRERR IR 5, 5k
B /3 28 Sephadex LH-20 #E f A1 (3%, H mE vk i,
FREE G HAS A ERERE Flash #3525 4lifk, 1534k
A¥2(12.1 mg). 4(35.0 mg). 9(5.3 mg) &
10(18.2 mg) ; D F/r& S M 45 ik, LA H -7k

(5% ~95% ) BEEBML, 454 SephadexL.H-20 %+
AR R S 1(5.3 mg) M 3(18.7 mg); E
#B53 48 Sephadex LH-20 % I A1 €2 315 15 21 2 €2 14 2 Ji
KA 5(4.8 mg) ., 6(5.7 mg), 7(17.8 mg), C
Bores TLC kg ill, F LR 2nifE B, D M8 X,
KA — 2578 o

3 HFR

a1 SR OAHMEIRG, ESI-MS m/z: 343
[M-H] ", 345 [M+H] " 4&/r H5p¥h C4H, 0,
'"H-NMR ( DMSO-d,, 600 MHz) §: 6.56 (1H, s,
H-8) &% 12.43(1H, s, 5-OH) &5 A BUH —1E
R AR B, 6 7.03(2H, d, J=8.4 Hz, H-3',
H-5')f18.02(2H, d, J=8.4 Hz, H2', H6'), /=
H—/WF B 3, 6 4.03(3H, s), 3.86(3H,
s), 3.91(3H, s) 13 ML RHERIGER R A 3 A~H
ALEAE . HiiE"” C-NMR ( DMSO-d, , 150 MHz)§:
155.0 (C2), 138.4 (C3), 179.2 (C4), 152.3
(C-5), 130.0(C-6), 156.1(C-7), 93.1(C8),
151.8(C9), 106.2 (C-10), 122.8(C-1"), 130.2
(C2', C6"), 114.1(C3", C5'), 161.7(C4"),
60.1, 59.8, 55.3(3 1~-0OCH, ) 5 3xmk[6] KB 1Y
Santin —&{,

EW 2. ek, Bukien oy r8h
284, ESI-MS m/z: 283 [M-H] ™, 285 [M + H]",
FIBREEAZ Y 222, Wi 62 DT, $ERiZE
PIvTRESEA 2 AN RHEIUC, 1 A F A R IROAC 1 i i
i 6 128. 1 f 114. 6 Wy y Hoph g 2 £%, $27m
B 3y 4/ BABUCHE R, 6 99.3 K 94.2 W5
WA SRR A 25, 7-BUUR R, AR, &
B #" C-NMR ( DMSO-d, ) %4 (8,.) : 163.8(C-2),
103.9 (C-3), 182.3 (C4), 161.7 (C-5), 99.3
(C6), 164.2(C7), 94.2(C-8), 157.5(C9),
104.6(C-10), 123.7(C-1"), 128.1(C-=2"), 114.6
(C3"), 162.5(C4"), 114.8(C-5"), 128.1(C-6"),
56.3(-0OCH,) 544 W % (acacetin) — gl , R E
PGV EERR (AR RECHRER) .

&Y 3. BasRaA, ESI-MS 45 s+
B m/z269 [M-H] ", /R H5rF0 270, H
S 5 7.92 (2H, d, J =9.0, H2', 6'), 6.92
(2H, d, J=9.0, H3', 5") WfESHRRER B 3F
BA AABBEAMHG RS, 1R%19 6 12.96(1H,
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s, 5-OH) BHAF 5 KW © A 5-0H, 7£66.77 (H
Wk H-3 {54, § 6.48(1H, d, J=1.8, HS8),
6.19(1H, d, J=1.8, H-6) B/RiZIb5WH A 37 G
PIASRIBACHI IR, A HAASE S . 2B SOk,
RIE R 50k (8] EMTRER 3,
Wiz S 4T, 5, T-S IR, B E
(apigenin) ,,

a4, BEBA, ESI-MS BoRiES T 5+
Wgm/z: 361 [M+H]*F1359 [M-H]~, #8i%bE
Y1434 360, H-NMR 1" C-NMR ¥ § 547 3 4
42, " C-NMR ¥ eI 3 X 19 15 N8 A5 5 D8 B ik
A —A AL A ). H-NMR 5 $ R 3H B 26
By 3" A 4" BB Bt [8 6.95(1H, d, J =
8.4 Hz, H-5'), 7.63(1H, d, J=1.8 Hz, H2')fl
7.55(1H, dd, J=8.4, 1.8 Hz, H6')], ifi A ¥
N T H-8 A I [66.56(1H, s)], 7£8 12.74
SRR 1 ASHUIE(ES, $ORA 1A 5-0H, R4 T i,
PNAZIRA PR, ARSCER (6], KIZEYH
NMR % 4% :' H-NMR ( DMSO-d,, 600 MHz) §; 12.74
(s, C5-OH), 7.63(d, J=1.8 Hz, H2'), 7.55
(dd, J =8.4, 1.8 Hz, H6'), 6.95(d, J =8.4
Hz, H-5'), 6.56 (s, H-8) F1"° C-NMR ( DMSO-d,,
150 MHz) §: 156.1 (C2), 137.8 (C3), 178.4
(C4), 152.7(C-5), 131.3(C-6), 157.5(C-7),
94.6(C-8), 152.1(C9), 105.2 (C-10), 122.8
(C-1"), 116.2(C-2"), 147.8(C-3"), 150.5(C4"),
112.5 ( C-5'), 121.3 (C6'), 56.2, 60.1, 60.2
(-OCH,) 54k&W 3, 6, 4'-=H&EKS, 7, 3'-=
FRELH, B35 3R (centaureidin) —3(,

b 5. ok Ak, ESI-MS 78 m/z: 301
[M+H]"F1299 [ M-H] ™ (k5 & F 0 3 0] 4y
T4 300, FUBREEEEA 222 TR, MR T8,
TEUFAT A BUIAZE BEAZ G I 3 SR 5E B 1 A FH AU i
TR R ' H-NMR 17 C-NMR $R-1E 7] 124k
YR T DER G, SIEHG BRI
AW B 3R 1A ABX G R4, 1A XS i b
WA 1 4% [812.90(1H, s)], 86.22 f16.52
(d, J=1.8 Hz, each 1H) [ 1 4L & TR H T
H-7 W . BEAMEGE WRib A 1 SH SRR 55 4h
2N, 53k [9] %R, H'H-NMR(DMSO-d,,
600 MHz)§: 12.90(C,-OH), 10.53(C,-OH), 9.98
(C,’-OH), 7.56 (2H, m, H-2', H-6'), 6.96 (1H,
d, J=8.4, H5), 6.22 1 6.52(d, J =1.8 Hz,
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each 1H, H-6 } H-8) F1" C-NMR ( DMSO-d;,
150 MHz) §: 164.2 (C-2), 103.4 (C-3), 182.1
(C4), 157.6 (C5), 99.4 (C-6), 164.1(C-7),
94.9(C-8), 161.8 (C9), 104.5 (C-10), 122.5
(C-1"), 110.2 ( C2"), 151.1 ( C3"), 148.6
(C4"), 116.1(C-5"), 120.5(C-6"), 56.2(-0CH,)
53 -HEH-5, 7, 4-ZRILWEE 8, Bz
YIs%sE Ny 3 -AEHE-S, 7, A-=RIETEER, B4 %
F B R B A 3R (chrysoeriol)

G 6. BKR, 76254 nm [EEIMT RS
AWRELOE, TLC JEIF G W IR - s I 2 (o 5
Fo ESI-MS 25 5>+ 85 1§ m/z: 285 [M-H] ™~ H
571 [2M-H] ™, #EdH 45154 286, H-NMR 3% /¢
89 ~13 Wonih 4 MEKRBEERTFF 5. 40lh
12.85(1H, s). 10.58 (1H, brs), 9.81 (1H, brs)
F19.51(1H, brs) ,”C-NMR j7£ 6 94 ~ 183 B/Rn A
BEHAE SR 15 A (5 T 0, SO A G P %
H1ASEE A S Y, 5ok x i, L H-NMR
(DMSO-d,, 600 MHz)§: 6.18(1H, d, J=1.8 Hz,
H-6), 6.38(1H, d, J=1.8 Hz, H8), 6.61(1H,
s, H3), 6.77(1H, d, J=8.4 Hz, H5'), 7.35
(1H, d, J=1.8 Hz, H2'), 7.42(1H, dd, J =
8.4, 1.8 Hz, H-6') )z 12.85(1H, s). 10.58(1H,
brs) . 9.81(1H, brs) #19.51(1H, brs)4 NRIEE
2 F1°C-NMR ( DMSO-d,, 150 MHz)§: 164.3(C-2),
103.4 (C3), 182.1 (C4), 161.7 (C-5), 99.3
(C6), 164.5(C-7), 94.3(C-8), 157.9(C9),
104.0(C-10), 122.4(C-1"), 113.9(C-=2"), 146.4
(C3"), 150.6(C4"), 116.5(C-5"), 119.7(C-6")
SARBEHERNEA T, B E SN AR
¥ 2 (luteolin)

&Y T: WOIERM A, ESI-MS m/z; 433
[M-H] ", $#&RH/ 7N 434, H-NMR ( DMSO-d, ,
600 MHz) §: 6.72 (1H, s, H-3), 6.43 (1H, d,
J=1.8 Hz, H6), 6.78(1H, d, J=1.8 Hz, HS),
7.38(1H, d, J=1.8 Hz, H2"), 6.91(1H, d, J=
8.4 Hz, H-5'), 7.43 (1H, dd, J = 1.8, 8.4 Hz,
H-6'), 5.03(1H, d, J=7.2 Hz, H-1"), 3.20 ~
3.50(6H, m, H2" ~H-5"), DL ¥ ¥ %" C-NMR
(DMSO-d,) %4 (8.): 164.3(C-2), 103.4(C-3),
182.2(C4), 156.9 (C-5), 99.5 (C6), 163.2
(C7), 94.2(C-8), 160.6(C-9), 105.9(C-10),
121.8(C-1"), 114.9(C-2"), 144.9(C-3"), 150.6
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(C4'), 115.5(C5"), 119.3(C6'), 99.79 (C-1"),
73.3 (C2"), 76.4 (C3"), 69.6 ( C4"), 71.5
(C-5"), 61.2(C-6") 53k [11] fREMARRERER-
7-0-B-D- ML Wi 5 %6 B — 2, 5K 8 H04F X B S o
B R R B EA AR ) REEBE S, SO 2 i1k
BV AARBELER-T-0-B-D-ML I A A1

R, R, Ry R, R
1 -OCH; -H  -OCH; -OCH; -OH
2 -OCH; -H -H -H -OH
3.0 -H -H -H -OH
4 -OCH; -OH -OCH; -OCH; -OH
5.OH -OCH;-H -H -OH
6-O0H -OH -H -H -OH
7-O0H -OH -H -H -OGl

1 L&MW1 ~7 MLF5E

o3

4 5

BIASAL A Wy TE 25 R A ) P AR e, R
EwZRR Y, BAPAMA. bUs. B2%%
EL O HRABEZEINR, AWFFE Y 1 R A R
BRI T ANEEL S, BT ARBRERD (Soka
IE: WAL 2012 AEHGERN LR 7, 3, -
AT AR, MR EE ) 5304, “luteolin-7,
3-dimethyl ether” T[LIFHHZMAEYY KT, 3, -—H
EHARERD), HAEW S RN ZmE Y
KI MR SCHRHRGE, XL A HA AR b i 25
W, kA 1 B YR Fowae T K s
SEACERRI B EED Xl AT LA B 2 G )T R
K ARRBI ML, AW E(2) . TREK3) EA
POl R AL KA R (4) HA R
H eI T E R, AT R e R AR R R AN
1) £ R JR0 20 M A, LA I L 1 3
SXFEWE(S) BT BAHA. PUBGEE, dT
RE & TR 45 I RA T IS E Ak S ), R —Fh
PEPR Ik i PIBK-AKT-mTOR 3 B 40 4 5702 5 AR
HZRO) B T HAYIR ., PUBGIEME, &nT LIl
PRI -BEIR —WRREE M, 7T AR L KA R XU R
R I PR A B Al 2 — s KRR EE(T) BA

PUBRYE . YT B AR TR X el Ay
470 B HERE O L XU 25 28O TR R E 58 B T 2l
X 1L XU 25 L BRI T AT 0 3 S
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