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Study on Flavonoids Constituents of Blumea balsamifera
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[ Abstract | Objective: To study the flavonoids constituents of the aerial parts of Blumea balsamifera.

Method: The compounds were isolated and purified by silica gel, Sephadex LH-20, medium pressure column
chromatography, and their structures were elucidated by spectral methods and chemical analysis. Result: Twelve
compounds were isolated and their structures were identified as 3, 3’ , 5, 5’ , 7-pentahydroxyflavanone (1), 3,
37, 47, (2), chrysoeriol (3), 3°, 4°, S5-trihydroxy-3, 7-
dimethoxyflavone (4), diosmetin (5), 3, 3, 4’ , S-tetrahydroxy-7-methoxyflavone (6), 3, 5-dihydroxy-3’,

5-tetrahydroxy-7-methoxyflavanone

4’ | 7-trimethoxyflavone (7), chrysosplenol C (8), 3, 3’ , 5-trihydroxy-4’, 7-dimethoxyflavanone (9),
blumeatin (10), 3, 3’ , 5, 7-tetrahydroxy-4’ -methoxyflavanone (11), 3’ , 5, 5’ , 7-tetrahydroxyflavanone
(12). Conclusion: Among them, compounds 1, 3-5 and 8 were isolated from the genus Blumea for the first time,
and compounds 6, 7 were isolated from B. balsamifera for the first time.
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TR A A BR A A R b bR A =
2 REEHH

WL A0 S ke, I/ B, BL 10 % 70% &
PV VA, A el gt $ B 2 Wk, Bk 2 b, 5 T R UK,
Ul W 45 22 TO R, B0 BR S U00E , B BT MR AR T
D-101 KALW Ag#E, e J5 LAk 15 L, 80% & B W
15 LEEJBE, W £E 80% £ Ik MG WL, a e vl 4 , 1% SC 2
T 42 B 200 g,

WL A $E HU) 100 g, WY BE I i I E PR FE
Zhk AL 3 e, DL A BE-HBE (100: 0 ~
0: 100 ) A B2 VR , 28 3 23 €5 3% Ao ), e 88 50 A4~ it
Gve Fro 1 ~ 3 2 BB AE 4 3% A I k-2 TR & BR
(10: 1) PEBE, 74 Sephadex LH-20 ( — % H1 -1 fist )
aife , a5 1 (50 mg) ,2 (35 mg) ;Fr.5 ~10 £
TR HE (0 3% A k-2 R L TR (2:1) YEMG, B &
Sephadex LH-20( — 44 be-H ) alifk , 154 54 3
(25 mg) ,10 (20 mg) ,11 (14 g) ;Fr. 15 ~26 &K
FEETE M- TR ST (12 1) YEBE, #5248 Sephadex
LH-20 ( i) 4k, 754k & %1425 mg) b &9 4
(25 mg)7 (20 mg),8 (30 mg),12 (35 mg); Fr.
40 ~ 5028 fik i A a3 £ 1R £ TR - BE-7K (8:2:0.5)
PEME , P28 Sephadex LH -20 H fi2-7K (80:20) 4lifk,
AW S5 (60 mg),6 (80 mg),9 (12 mg),

3 #£HEE

a1 KK (HE), mp 219 ~220 C,
ESI-MS m/z: 303 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) &: 11.88(1H, s, 5-OH), 10.77(1H, s,
7-OH), 8.97 (1H, s, 5'-OH), 8.92 (1H, s, 3'-
OH), 6.87 (1H, s, H4'), 6.74 (2H, s, H2',
6'),5.90(1H, d, J=2.0 Hz, H-8), 5.86(1H, d,
J=2.0 Hz, H6), 5.72(1H, d, J =6.0 Hz, 3-
OH), 4.99(1H, d, J=11.2 Hz, H2), 4.49(1H,
dd, J=11.2, 6.0 Hz, H-3) ;" C-NMR (100 MHz,
DMSO-d,) §: 82.9(C-2), 71.5(C-3), 197.6 ( C-
4),163.2(C-5), 95.9(C-6), 166.7(C-7), 94.9
(C-8), 162.5(C-9), 100.4(C-10), 127.9(C-1"),
115.3(C2"), 145.7(C-3"), 119.3(C-4"), 144.8
(C-5"), 115.0(C-6") o LA L%l 5 3wk [ 3 ] xf id 3%
A EE G N 3,3,5,5,T-HEE R
B

ka2 BHEBAR(PE),mp 263 ~265 C,
ESI-MS m/z: 317 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) &: 11.85(1H, s, 5-OH), 9.00(1H, s,
4'-0H), 8.94 (1H, s, 3’-OH), 6.88(1H, d, J =

1.7 Hz, H2"), 6.77(1H, dd, J=8.0, 1.7 Hz, H-
6'),6.74(1H, d, J=8.0 Hz, H-5"), 6. 10(1H, d,
J=2.2 Hz, H-8), 6.08(1H, d, J=2.2 Hz, H-6),
5.79(1H, d, J=6.4 Hz, 3-OH), 5.04(1H, d, J =
11.2 Hz, H-2), 4.55(1H, dd, J=11.2, 6.4 Hz,
H-3), 3.78(3H, s, 7-OCH,) ;" C-NMR (100 MHz,
DMSO-d,) &: 83.1(C-2), 71.6(C-3), 198.3(C-
4),162.9(C-5), 94.7(C-6), 165.3(C-7), 93.7
(C-8),162.4(C9), 101.3(C-10), 127.8(C-1"),
115.0(C-2"), 144.8(C-3"), 145.7(C4"), 115.3
(C-5"), 119.3(C-6"), 55.8(7-OCH,), DL I %
HICER[4 ] x BMEAR -3, KEZGWHh 3,3,
4',5- DY Fp R -7 - H AR A T

a3 BEEAKK(HE), mp 326 ~328 C,
ESI-MS m/z: 299 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) &: 12.96(1H, s, 5-OH), 10.80(1H, s,
7-OH), 9.94 (1H, s, 4’-OH), 7.57(1H, dd, J =
8.8,2.2 Hz, H-6'), 7.54(1H, d, J =2.2 Hz, H-
2'),6.93(1H, d, J=8.8 Hz, H-5"), 6.89(1H, s,
H-3), 6.51(1H, d, J=2.0 Hz, H-8), 6.19(1H,
d, J=2.0 Hz, H-6), 3.89(3H, s, 3’-OCH, ) ;" C-
NMR (100 MHz, DMSO-d,) §: 163.6(C-2), 103.2
(C3), 181.7(C4), 157.3(C-5), 98.7(C-6),
164.0(C-7), 93.9(C-8), 161.4(C-9), 103.6(C-
10), 120.3(C-1"), 110.2(C-2"), 157.2(C-3"),
147.9(C-4"), 115.7(C-5"), 121.4 (C-6"), 55.9
(3'-0CH,) o DI b#din 5 SOk [5 ] % BB AR — 3, %
EBHNEY N EEZRER.

ka4 EEHAR(HE), mp 233 ~235C,
ESI-MS m/z; 329 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) 6: 12.69(1H, s, 5-OH), 9.78 (1H, s,
4'-0H), 9.36 (1H, s, 3’-OH), 7.59(1H, d, J =
2.2 Hz, H-2"), 7.49(1H, dd, J=8.5, 2.2 Hz, H-
6'),6.92(1H, d, J=8.5 Hz, H-5"), 6. 71(1H, d,
J=2.1Hz, H8), 6.37(1H, d, J=2.1 Hz, H-6),
3.86(3H, s, 7-0OCH, ), 3.80(3H, s, 3-OCH,) ;" C-
NMR (100 MHz, DMSO-d,) &: 156.2(C-2), 137.5
(C-3), 178.0(C-4), 160.9(C-5), 97.7(C-6),
165.1(C-7), 92.2(C-8), 156.0(C-9), 105.1(C-
10), 120.6 (C-1"), 115.7(C-2"), 145.2(C-3"),
148.8(C-4"), 115.5(C-5"), 120.5(C-6"), 59.6(7-
OCH,), 56.0(3-0CH;) ., LA F%#s 5 SCHR[ 6 ] Xf I
BEA -, BxxtbaWh 3 ,4",5-=5%-3,7-2
FH 4 25 B TR
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k&S Bk R(HFE), mp 204 ~206 C, (OCH;), 55.8(0CH,) , i %45 3CHR[9 ] xf fg

ESI-MS m/z; 299 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) 8: 12.92(1H, s, 5-OH), 10.82 (1H, s,
7-OH), 9.43 (1H, s, 3'-OH), 7.55(1H, dd, J =
8.6,2.2 Hz, H-6'), 7.42(1H, d, J =2.2 Hz, H-
2'),7.09(1H, d, J=8.6 Hz, H-5"), 6. 74(1H, s,
H-3),6.46(1H, d, J=2.1 Hz, H-8), 6.20(1H,
d, J=2.1Hz, H6), 3.86(3H, s, 4’-0CH, ) ;" C-
NMR (100 MHz, DMSO-d,) §: 163.5(C-2), 103.7
(C3), 181.6(C4), 157.2(C-5), 98.8(C-6),
164.1(C-7), 93.8(C-8), 161.4(C-9), 103.4(C-
10), 118.6 (C-1'), 112.9(C-2"), 146.7(C-3"),
151.1(C4"), 112.1(C-5"), 122.9(C-6"), 55.7
(4'-0CH,) o VA 8 5 SOk [ 7 ] 3 BB AR — 3, 28
EZEY N ETARE,

ka6 B AK(HE), mp278 ~280 C,
ESI-MS m/z; 315 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) 6: 12.48(1H, s, 5-OH), 9.59 (1H, s,
4'-0H), 9.44 (1H, s, 3-OH), 9.26 (1H, s, 3'-
OH), 7.72(1H, d, J=2.2 Hz, H2"), 7.58(1H,
dd, J=8.5,2.2 Hz, H6'), 6.90(1H, d, J=8.5
Hz, H-5'), 6.70(1H, d, J=2.1 Hz, H-8), 6.35
(1IH, d, J =2.1 Hz, H6), 3.86 (3H, s, 7-
OCH,) ;" C-NMR (100 MHz, DMSO-d,) §: 147.2
(C-2), 135.9(C-3), 175.9(C4), 160.0(C-5),
97.3(C-6), 164.8(C-7), 91.8(C-8), 160.3 ( C-
9), 103.9(C-10), 121.8 (C-1"), 115.5(C-=2"),
145.0(C-3"), 147.7(C-4"), 115.2(C-5"), 119.9
(C-6"), 55.9(7-0CH,) . D) b %ds 5 3Cik [ 8 ] T i
AR KB YN 3, 3,4 5- R E-T-H
A L T T

a7 BEEAKAK(HE), mp 190 ~192 C,
ESI-MS m/z: 343 [ M-H ] ,'H-NMR (400 MHz,
DMSO-d,) 6: 12.66(1H, s, 5-OH), 9.91 (1H, s,
3-OH), 7.67 (1H, d, J =2.0 Hz, H2'), 7.63
(1H, dd, J =8.4, 2.0 Hz, H-6'), 6.97 (1H, d,
J=8.4 Hz, H-5'),6.78(1H, d, J=2.2 Hz, H-8),
6.37(1H, d, J =2.2 Hz, H-6), 3.87 (6H, s,
OCH,), 3.82(3H, s, OCH,) ;" C-NMR (100 MHz,
DMSO-d,) &: 147.4(C-2), 137.9(C-3), 178.0(C-
4),156.2(C-5), 97.7(C-6), 165.1(C-7), 92.4
(C-8), 160.8(C9), 105.1(C-10), 122.3(C-1"),
115.6(C-2"), 147.5(C-3"), 149.9(C4"), 112.1
(C-5"), 120.7 (C-6"), 59.7 ( OCH,), 56.0
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FEAR B G Y 3, S-S ,47 7=
FH AR R B

&Y 8 BAKAK(HE), mp218 ~220 C,
ESI-MS m/z: 359 [ M-H ] ,'H-NMR (400 MHz,
DMSO-d,) 6: 12.34(1H, s, 5-OH), 9.87(1H, s,
4'-0H), 8.69(1H, s, 6-OH), 7.67(1H, d, J=2.1
Hz, H2'),7.63(1H, dd, J=8.5,2.1 Hz, H-6") ,
6.97(1H, d, J=8.5 Hz, H-5'), 6.90(1H, s, H-
8), 3.92 (3H, s, 3’-OCH,), 3.87 (3H, s, 7-
OCH,), 3.82 (3H, s, 3-OCH,);"” C-NMR ( 100
MHz, DMSO-d,) &: 155.5(C-2), 137.6 (C-3),
178.0(C-4), 145.6(C-5), 129.6(C-6), 154.5(C-
7),90.9(C-8), 148.8(C-9), 105.5(C-10), 120.9
(C-1"), 112.1(C=2"), 147.4 (C-3"), 149.7 ( C-
4"y, 115.6(C-5"), 122.2(C-6"), 59.6(3-0OCH, ),
56.3(7-0CH,), 55.8(3'-0CH,) . D\ I %4t 5 ik
[10] XF BB A —F, ¥ 2P H
chrysosplenol C,

EW9 BHEKAK(HE), mp 168 ~170 C,
ESI-MS m/z; 331 [ M-H ]~ ,'H-NMR (400 MHz,
DMSO-d,) &: 11.85(1H, s, 5-OH), 9.02(1H, s,
3'-OH), 6.94 (1H, d, J =1.8 Hz, H2'), 6.92
(1H, dd, J =8.3, 1.8 Hz, H-6"), 6.88(1H, d,
J=8.3 Hz, H-5'), 6. 11(1H, d, J=2.2 Hz, H-8),
6.09(1H, d, J=2.2 Hz, H-6), 5.82(1H, d, J =
5.6 Hz, 3-OH), 5.09(1H, d, J=11.6 Hz, H-2),
4.57(1H, dd, J=11.1, 6.6 Hz, H-3), 3.79(3H,
s, 7-OH), 3.78 (3H, s, 4'-OH);"” C-NMR (100
MHz, DMSO-d,) §: 82.9(C-2), 71.6(C-3), 198. 1
(C4), 162.9(C-5), 94.8(C-6), 167.5(C-7),
93.7(C-8), 162.3(C-9), 101.3(C-10), 129.5(C-
1'), 111.8 (C-2"), 146.2(C-3"), 147.9 (C-4"),
115.1(C-5"), 119.1(C-6"), 55.8(7-0CH, ), 55.6
(4'-0CH;). DL &R 5 S0k [4 ) 3 BROEA — 3, %
EZEAEY N 3,3 ,5-= R4 T- T H AR R
B

k&% 10 [E ok (HEE), mp 218 ~
220 °C, ESI-MS m/z: 301 [ M-H ]~ ,'"H-NMR ( 400
MHz, DMSO-d,) §: 12.10 (1H, s, 5-OH), 9.04
(1H, s, 3" or5'-OH), 8.98(1H, s, 5" or 3’-OH) ,
6.88 (1H, s, H4'), 6.75(2H, s, H2",6"), 6.09
(IH, d, J=2.4 Hz, H-8), 6.07(1H, d, J=2.4
Hz, H6), 5.43(1H, dd, J=12.4, 3.0 Hz, H-2),
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3.78(3H, s, 7-OCH, ), 3.22 (1H, dd, J =15.6,
12.4 Hz, H-38), 2.68(1H, dd, J=15.6, 3.0 Hz,
H-3a) ;" C-NMR (100 MHz, DMSO-d,) &: 78.5(C-
2),42.1(C-3), 196.8(C4), 163.1(C-5), 94.5
(C-6), 167.3(C-7), 93.7(C-8), 162.7(C-9),
102.6(C-10), 129.2(C-1"), 114.3(C-2"), 145.7
(C3'or C-5"), 117.8(C-4"), 145.1(C-5" or C-3"),
115.3(C-6"), 55.8 (7-OCH, ), Lk I %4 5 ¢k
(11X REEA — 3, B e R G N LT R .

e 11 JHEmKR(PEE), mp 175 ~ 177
°C, ESI-MS m/z: 317[ M-H] ~,"H-NMR (400 MHz,
DMSO-d,) &: 11.89(1H, s, 5-OH), 10.80(1H, s,
7-OH), 9.01(1H, s, 3'-OH), 6.93(1H, d, J=2.0
Hz, H2'), 6.92(1H, d, J=8.3 Hz, H-5"), 6. 88
(1H, dd, J=8.3, 2.0 Hz, H-6"), 5.91 (1H, d,
J=2.0 Hz, H8), 5.87(1H, d, J=2.0 Hz, H-6),
5.76(1H, d, J=5.4 Hz, 3-OH), 5.04(1H, d, J =
11.1 Hz, H2), 4.52(1H, dd, J=11.1, 4.0 Hz,
H-3), 3.78(3H, s, 4’-OCH,) ; "C-NMR (100 MHz,
DMSO-d,) &: 82.8(C-2), 71.5(C-3), 197.5(C-
4),166.7(C-5), 94.9(C-6), 162.4(C-7), 96.0
(C-8), 163.3(C9), 100.4(C-10), 129.7(C-1"),
119.1(C-2"), 146.2(C-3"), 147.9(C4"), 111.8
(C-5"), 115.1(C-6"), 55.7(4'-OCH, ), L) I %4
5 SCHR 4]0 BEAR — 3, e ik R 3,375,
7-10 Fr k-4 AR R AR

k& 12 HEBm KR (HEE), mp 264 ~ 266
°C , ESI-MS m/z: 287[ M-H] ~ ,'H-NMR (400 MHz,
DMSO-d,) 6: 12.13(1H, s, 5-OH), 10.74(1H, s,
7-OH), 9.02 (1H, s, 4'-OH), 8.97 (1H, s, 3'-
OH), 6.87 (1H, s, H4'), 6.74 (2H, s, H2',
6'),5.88(1H, d, J=2.2 Hz, H-8), 5.87(1H, d,
J=2.2 Hz, H6), 5.38(1H, dd, J=12.4, 3 Hz,
H-2), 3.16 (1H, dd, J =16.8, 12.4 Hz, H-3B),
2.68(1H, dd, J =16.8, 3 Hz, H3a);" C-NMR
(100 MHz, DMSO-d,) &: 78.3(C-2), 42.0(C-3),
196.2(C-4), 163.4(C-5), 95.7(C-6), 166.5 (C-
7),94.9(C-8), 162.8(C-9), 101.7(C-10), 129. 4
(C-1"), 114.2(C-=2"), 145.1(C-3"), 115.3 (C-
4"y, 145.6 (C5'), 117.8(C-6"), D\ ¥ 53¢
BROI2 DX RRIEA — 5, B zfb &R 37,5,5",7-

DU 5 e — S
4 #Hig

WAL LA b o B 3 12 B A&
Yy, oA 3 ~ 8 S s 2 oy, AR AL B Wk
TRy . Hoh B 1,3 ~5 .8 A EH R
R T EAR RS 6,7 N E RN XY
o ERE.
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