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Chemical constituents in Blumea aromatica of Zhuang medicine
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Abstract: Objective To study the chemical constituents in Blumea aromatica of Zhuang medicine. Methods The column
chromatography was used to isolate and purify the compounds and their structures were identified by MS and NMR analyses.
Results  Twelve compounds were identified as madeirin (1-hydroxy-2-methyl-4-methoxyanthraquinone, 1), 3, 7, 3', 4'-O-
tetramethylquercetin (2), 7, 3’, 4’-O-trimethylluteolin (3), ethyl caffeate (4), 3, 7-O-dimethylquercetin (5), homoeriodictyol (6), 3', 4'-
O-dimethylquercetin (7), quercetin (8), chrysoeriol (9), luteolin (10), vanillic acid (11), and daucosterol (12). Conclusion All the
above compounds are first obtained from the title plant, and compounds 1, 3, and 4 are reported to be obtained from the plants in
Blumea DC. for the first time.

Key words: Blumea aromatica (Wall.) DC.; Compositae; Zhuang medicine; 1-hydroxy-2-methyl-4-methoxyanthraquinone; 7, 3’, 4'-O-

trimethylluteolin; ethyl caffeate
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(quercetin, 8). 4% (chrysoeriol, 9). ABEH

EBE N W (1957—), 53, RIFEARZIW, FZENGEep 2™ iR & h 2 # T T4E . E-mail: lanmingsheng@126.com



¢ %% Chinese Traditional and Herbal Drugs %8 433 55 93 20124£9 H

*1709 «

# (luteolin, 10). FHE (vanillic acid, 11) Al
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&Y 1 EEE (PR, mp291~293 C,
7313 Ci6H104, ESI-MS m/z: 269 [M+H]", 267
[M—H] . 'H-NMR (400 MHz, DMSO-dg) &: 11.1
(1H, brs, 1-OH), 8.16 (1H, m, H-5), 8.10 (1H, m,
H-8), 7.82 (1H, m, H-6), 7.91 (1H, m, H-7), 7.50 (1H,
s, H-3), 3.79 (3H, s, 4-OCH3), 2.16 (3H, s, H-11);
BC-NMR (100 MHz, DMSO-dg): J 182.6 (C-9), 180.2
(C-10), 161.6 (C-1), 160.2 (C-4), 135.0 (C-8a), 134.6
(C-7), 1345 (C-2), 133.8 (C-6), 133.3 (C-4a), 133.0
(C-10a), 126.7 (C-8), 126.1 (C-5), 108.9 (C-3), 108.9
(C-9a), 60.5 (-OCHs), 9.1 (C-11). LA F%¥s 5 SRR

A —FM, M ENEY 1k 15852 JE-4-
F A B

EW) 2: A i CElfD, mp 158~159 C,
43T 3 CyoH1507. ESI-MS m/z: 359 [M—+H]", 357
[M—H] . 'H-NMR (400 MHz, CDCl;) 6: 12.64 (1H,
s, 5-OH), 7.74 (1H, dd, J = 8.9, 2.0 Hz, H-6"), 7.72
(1H, d, J = 2.0 Hz, H-2), 7.01 (1H, d, J = 8.9 Hz,
H-5), 6.98 (1H, d, J = 2.0 Hz, H-6), 6.40 (1H, d, J =
2.0 Hz, H-8), 3.88, 3.87, 3.86, 3.33 (% 3H, s, 7, 4', 3,
3-OCHs); C-NMR (100 MHz, CDCl3) & 178.1
(C-4), 165.2 (C-7), 160.9 (C-5), 156.4 (C-9), 155.5
(C-2), 151.3 (C-4'), 148.5 (C-3"), 138.3 (C-3), 122.2
(C-17), 122.1 (C-6'), 111.6 (C-2), 111.3 (C-5"), 105.3
(C-10), 97.8 (C-6), 92.5 (C-8), 59.7 (3-OCHs), 56.1
(7-OCHj3), 55.7 (3'-OCHs), 55.6 (4-OCH3). LA %k
L A 5, e 2 b 3,7, 3,
4'-O-PY LA B2 32

& 3. skt il CAND, mp 172~174 °C,
4313 CigH16070 ESI-MS m/z: 345 [M+H]", 343
[M—H] . 'H-NMR (400 MHz, CDCl;) 6: 12.04 (1H,
s, 5-OH), 7.72 (1H, dd, J = 9.0, 2.0 Hz, H-6'), 7.68
(1H, d, J = 2.0 Hz, H-2), 7.06 (1H, d, J = 9.0 Hz,
H-5"), 6.46 (1H, d, J = 2.0 Hz, H-6), 6.38 (1H, d, J =
2.0 Hz, H-8), 3.98, 397, 3.89 (% 3H, s, 7, 4, 3-
OCHjz); *C-NMR (100 MHz, CDCly) §: 175.4 (C-4),
165.7 (C-7), 160.6 (C-5), 156.8 (C-9), 150.8 (C-2),
148.8 (C-4"), 145.8 (C-3"), 136.0 (C-3), 123.5 (C-1"),
121.5 (C-6"), 110.9 (C-2"), 110.7 (C-5"), 104.0 (C-10),
97.6 (C-6), 92.2 (C-8), 56.1 (3'-OCHs), 56.0 (7-OCHj),
55.9 (4-OCHa). LA k%t 5 3cmhapani s A — 50,
UEA AW 3 K 7,3, 4-0-= AR R %,

& 4: AEEA GART, mp 149~150 C,
73T CuH1204. ESI-MS miz: 209 [M+H], 207
[M—H] . 'H-NMR (400 MHz, acetone-dg) J: 7.54
(1H, d, J = 15.9 Hz, H-7), 7.18 (1H, d, J = 1.8 Hz,
H-6), 7.03 (1H, dd, J = 1.8, 8.1 Hz, H-2), 6.87 (1H, d,
J = 8.1 Hz, H-5), 6.28 (1H, d, J = 15.9 Hz, H-8), 5.10
(1H, s, 4-OH), 5.08 (1H, s, 3-OH), 4.17 (2H,q,J = 7.1
Hz, H-1"), 1.26 (3H, t, J = 7.1 Hz, H-2"); *C-NMR
(100 MHz, acetone-dg) o: 167.5 (C-9), 148.5 (C-7),
148.5 (C-3), 145.5 (C-4), 127.5 (C-1), 122.4 (C-6),
116.3 (C-8), 115.6 (C-5), 115.1 (C-2), 60.5 (C-1'),
14.6 (C-2"). LL -¥udf 5 ocmkipia s A —5, %
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b &M 5: vk, mp 252~254 C, 4>
3 Cy17H1407. ESI-MS m/z: 331 [M+H], 329 [M—
H] - 'H-NMR (400 MHz, acetone-dg) 0: 12.15 (1H, s,
5-OH), 7.83 (1H, dd, J = 8.6, 2.0 Hz, H-6"), 7.80 (1H,
d, J = 2.0 Hz, H-2), 7.12 (1H, d, J = 8.6 Hz, H-5"),
6.73 (1H, d, J = 1.9 Hz, H-6), 6.32 (1H, d, J = 1.9 Hz,
H-8), 3.94 (3H, s, 3-OCHj3), 3.78 (3H, s, 3'-OCHs);
BC-NMR (100 MHz, acetone-ds) o: 175.1 (C-4),
162.2 (C-7), 159.9 (C-5), 153.4 (C-9), 152.5 (C-2),
150.3 (C-4"), 145.5 (C-3"), 135.3 (C-3), 120.1 (C-1"),
120.1 (C-6'), 109.6 (C-2"), 109.3 (C-5"), 102.3 (C-10),
97.8 (C-6), 92.5 (C-8), 59.7 (3-OCHy), 58.9 (3'-OCHj).
DL_E S 5 scikaRiE s A — 3, e 5
3, 3'-0- FFEM Y %

5 6: IRIEEKA, mp 220~221 C, 4>
F 3 C16H1406. ESI-MS m/z: 303 [M+H]", 301 [M—
H] . 'H-NMR (400 MHz, acetone-dg) 0: 12.16 (1H, s,
5-OH), 8.10 (1H, s, 4'-OH), 8.09 (1H, s, 7-OH), 7.04
(1H, brd, J = 1.6 Hz, H-2"), 6.88 (1H, brd, J = 1.6 Hz,
H-6'), 6.87 (1H, brs, H-5'), 6.06 (1H, d, J = 2.3 Hz,
H-8), 6.04 (1H, d, J = 2.3 Hz, H-6), 5.42 (1H, dd, J =
12.8, 3.0 Hz, H-2), 3.85 (3H, s, 7-OCHjs), 3.18 (1H,
dd, J = 17.0, 12.8 Hz, H-3b), 2.75 (1H, dd, J = 17.0,
3.0 Hz, H-3a); *C-NMR (100 MHz, acetone-dg) &:
196.7 (C-4), 167.9 (C-7), 164.1 (C-5), 163.2 (C-9),
145.5 (C-3'), 145.1 (C-4"), 130.6 (C-1'), 118.3 (C-6"),
115.1 (C-5"), 113.8 (C-2'), 102.8 (C-10), 94.5 (C-6),
93.6 (C-8), 79.1 (C-2), 55.3 (3'-OCHs), 42.6 (C-3). LA
¥l Sk E R A S, MO A Y 6
i e

W& 7. wEsE CARLD, mp 230~233 C,
7312 Ci7H1407. ESI-MS m/z: 331 [M+H]", 329
[M—H] . 'H-NMR (400 MHz, acetone-dg): o 12.73
(1H, s, 5-OH), 7.85 (1H, dd, J = 7.9, 2.1 Hz, H-6"),
7.65 (1H, d, J = 2.1 Hz, H-2"), 7.12 (1H, d, J = 8.1 Hz,
H-5"), 6.52 (1H, d, J = 1.9 Hz, H-6), 6.28 (1H, d, J =
1.9 Hz, H-8), 3.96 (3H, s, 4'-OCHs), 3.89 (3H, s,
3-OCHs); *C-NMR (100 MHz, acetone-dg) &: 175.8
(C-4), 165.9 (C-7), 160.9 (C-5), 156.8 (C-9), 146.7
(C-2), 146.5 (C-4'), 146.2 (C-3"), 136.1 (C-3), 122.3
(C-1"), 120.3 (C-6"), 97.6 (C-6), 91.7 (C-8), 104.0 (C-10),
1156 (C-2'), 1112 (C-5"), 55.7 (3'-OCHs), 55.6

(4-OCHg), UL 3ol 5 Sk st A — 5, ke
BT Hy 3, 4-0-— FIHEM e 2%

&) 8: Bt ik CEH), mp313~314 C,
43 ¥ CisH1007. ESI-MS m/z: 303 [M—+H]", 301
[M—H] . 'H-NMR (400 MHz, acetone-dg) &: 7.79
(1H, d, J = 2.1 Hz, H-2"), 7.68 (1H, dd, J = 8.3, 2.1
Hz, H-6'), 6.85 (1H, d, J = 8.3 Hz, H-5"), 6.52 (1H, d,
J = 2.0 Hz, H-6), 6.25 (1H, d, J = 2.0 Hz, H-8);
BC-NMR (100 MHz, acetone-ds) J: 175.9 (C-4),
164.1 (C-7), 160.7 (C-9), 156.1 (C-5), 147.0 (C-4"),
146.8 (C-2), 145.2 (C-3'), 135.7 (C-3), 129.1 (C-1"),
119.9 (C-6'), 115.6 (C-5"), 115.1 (C-2'), 103.0 (C-10),
98.2 (C-6), 93.3 (C-8). LA Al 5 STk Fe A —
HM, WA 8 M.

&4 9. Bast ik (AN, mp 266~268 C,
4313 CieH1206. ESI-MS m/z: 301 [M+H]", 299
[M—H] . 'H-NMR (400 MHz, acetone-dg) J: 3.96
(3H, s, 7-OCHs), 6.36 (1H, d, J = 1.9 Hz, H-8), 6.65
(1H, s, H-3), 6.73 (1H, d, J = 1.9 Hz, H-6), 7.03 (1H,
d, J = 8.3 Hz, H-5"), 7.50 (1H, d, J = 2.4 Hz, H-2"),
7.54 (1H, dd, J = 8.4, 2.2 Hz, H-6"); *C-NMR (100
MHz, acetone-dg) 6: 184.0 (C-4), 168.1 (C-2), 166.8
(C-7), 163.3 (C-9), 159.6 (C-5), 153.6 (C-4'), 152.1
(C-3"), 120.7 (C-6"), 123.72 (C-1"), 116.9 (C-2"), 114.2
(C-5"), 105.4 (C-10), 104.9 (C-3), 99.9 (C-6), 95.1 (C-8),
56.3 (3'-OCHa). LA F¥is 5 somkfai s A —5, i
YE B 9 NG XK.

A 10: B kRS CAERD, mp 328~330 C,
43 ¥ CisH1006. ESI-MS m/z: 287 [M—+H]", 285
[M—H] . 'H-NMR (400 MHz, acetone-dg) J: 7.51
(1H, d, J = 2.1 Hz, H-2"), 7.46 (1H, dd, J = 8.7, 2.1
Hz, H-6'), 7.00 (1H, d, J = 8.7 Hz, H-5"), 6.59 (1H, s,
H-3), 6.54 (1H, d, J = 2.1 Hz, H-6), 6.27 (1H, d, J =
2.1 Hz, H-8); *C-NMR (100 MHz, acetone-dg) :
183.9 (C-4), 166.4 (C-7), 166.1 (C-2), 163.5 (C-9),
159.5 (C-5), 154.6 (C-4'), 151.1 (C-3"), 123.1 (C-1"),
120.3 (C-6"), 116.8 (C-2'), 114.2 (C-5'), 105.7 (C-10),
103.9 (C-3), 100.2 (C-6), 95.2 (C-8) . LA L% 53
BRI A — B, WA 10 AR

&4 11: AE SR GAERD, mp 210~211 C,
73730 CgHgO4e ESI-MS m/z: 169 [M+H]", 167
[M—H] . 'H-NMR (400 MHz, acetone-dg) J: 7.57
(1H, dd, J = 9.0, 2.0 Hz, H-6), 7.49 (1H, d, J = 2.0 Hz,
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H-2), 7.04 (1H, d, J = 9.0 Hz, H-5), 3.93 (3H, s,
-OCHs) ; C-NMR (100 MHz, acetone-dg) &: 170.7
(-COOH), 152.7 (C-4), 148.6 (C-3), 125.4 (C-6), 123.8
(C-1), 116.0 (C-2), 112.6 (C-5), 55.7 (-OCHa). LA I %i4f
ok — s, A 1 EER.

& 12: Ak K, mp285~286 °C, -1
A, CasHeoOg - Libermann-Burchard J v & BH 4 ,
Salkowski I 5 FH P, T PR - A R s Y. S BHAE
Molish Jo )i 52 S . S5 b O SR 2, 10%
BiiR- L (0, REARS B AT 50— 50
WAL 12 T N

SR
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