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Abstract: Objective To study the chemical constituents from the herbs of Biebersteinia heterostemon. Methods The compounds
were separated and purified by chromatographic methods. The structures were identified by spectroscopic analyses. Results Ten
flavonoids were isolated from the butanol fraction of 95% ethanol extract in B. heterostemon and identified as diomsmin (1),
apigenin-7-O-rutinoside (2), chrysoeriol-7-O-sophoroside (3), luteolin-7-rutinoside (4), quercetin-3-O-B-D-glucopyranosyl (1—
2)-B-D-glucopyranoside (5), apigenin-7-O-sophoroside (6), quercetin 3-O-B-glucopyranoside (7), 6-hydroxyluteolin (8), luteoloside
(9), and hypolaetin-7-O-B-D-glucopyranoside (10). Conclusion Compounds 1, 3, 5—8, and 10 are firstly isolated from B.
heterostemon.
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luteolin (8). AEREFF (luteoloside, 9). HFiHI -
7-O-B-D- Wt Wi #i %] ¥ & ( hypolaetin-7-O-B-D-
glucopyranoside, 10). L& 1. 3. 5~8. 10 N
R/ N NIRRT SRR
1 XEEHR

Bruker AVANCE 111 600 #Z R 35353 A% (Fi:
A FD; LC-6AD il 2 my s A 3 (H A
EyEpR N A RE R (200~300 H D)l GFass
R OIERENR (5 BiEEA ) ); Sephadex LH-20
(GE Healthcare Bio-Sciences AB A &), Fiit); AH
ODS HHE} (YMC AH], HA); Agilent 1200 34X
(Agilent 22 5], S [ED; 7047 = ROBUAH € 3% 449 Welch
AQ-Cig 1 (250 mmX 4.6 mm, 5 pm); Hl#5 @R ait
¥4 YMC-PACK ODS-A (250 mmX 10 mm, 5 pum).
T RO it F R N 1% 2% (TEDIA), HA
B orHrat

4T 2014 R TR, LI 4R
RO R LR E KRS E N E B
Biebersteinia heterostemon Maxim. .
2 RESSE

TERIZE 4T (3.5 kg) BriE, 50% L BEPEEL 3 X,
BRI, YR FIUR ABERE (1000 ). JINIE
BAKRE, A e BEER LERAKEAIE T
BERHAT R, A B (400 @) BEIR LEEH
£ (60 g) FIZKWANIE T BESAL (122 g)o IE T BES
fr2e MCI A3, DLK-FIEE (10041021, 10 ¢
2. 10:3. 104, 10:5. 10:6) BEEHEm, 57
ARG, BRSO RE S 48 8. 8. 23, 8. 4.
2 g HA5E 4 A5 3EAT Sephadex LH-20 A1 (43,
50%FHEEEML, rESARE] 6 ML Fr. 1~6. FIH
HPLC #83 BH AR, M Fr. 1 3 B2 1 (6
mg). 2 (8 mg). 3 (12 mg), M Fr. 4 431551k
¥4 (9mg). 5 (9mg). 6 (4mg), MFr 5%
EREMLE 7 (15mg). 8 (20mg). 9 (5mg).
10 (6 mg)-
3 HlkE

&Y 1. FHEmA; 'HNMR (600 MHz,
CD;0D) ¢: 6.82 (1H, s, H-3), 6.56 (1H, s, H-6), 6.73
(1H, s, H-8), 7.54 (1H, brs, H-2'), 6.99 (1H, d, J = 8.0
Hz, H-5"), 7.59 (1H, d, J = 8.0 Hz, H-6), 5.06 (1H,
brs, H-1"), 4.73 (1H, brs, H-1""), 4.00 (3H, s,
4'-OCHs), 1.19 (3H, d, J = 6.3 Hz, H-6""); '*C-NMR
(150 MHz, CD;0D) §: 163.3 (C-2), 105.7 (C-3), 182.6

(C-4), 157.5 (C-5), 100.0 (C-6), 165.3 (C-7), 94.9
(C-8), 161.6 (C-9), 103.1 (C-10), 120.6 (C-1'), 115.4
(C-2"), 148.1 (C-3"), 150.9 (C-4"), 109.3 (C-5"), 122.1
(C-6'), 55.3 (4'-OMe), 100.6 (C-1"), 73.3 (C-2"), 76.4
(C-3"), 70.9 (C-4"), 75.7 (C-5"), 65.9 (C-6"), 99.6
(C-1"), 70.6 (C-2""), 69.8 (C-3""), 72.6 (C-4""), 68.3
(C-5"), 16.4 (C-6""). LAEHHE 5 ik fikiE —2,
WM ENEY 1 AE AR,

&Y 2: HAMA; 'HNMR (600 MHz,
DMSO-ds) 6: 12.98 (1H, s, 5-OH), 6.87 (1H, s, H-3),
6.46 (1H, d, J= 2.0 Hz, H-6), 6.78 (1H, d, J = 2.0 Hz,
H-8), 7.96 (2H, d, J = 8.4 Hz, H-2', 6), 6.96 (2H, d,
J = 8.4 Hz, H-3', 5"), 5.07 (1H, d, J = 7.5 Hz, H-1"),
4.55 (1H, brs, H-1""), 1.08 (3H, d, J= 6.2 Hz, H-6"");
3C-NMR (150 MHz, DMSO-ds) J: 164.6 (C-2), 103.5
(C-3), 182.3 (C-4), 163.3 (C-5), 100.0 (C-6), 161.8
(C-7), 95.2 (C-8), 157.2 (C-9), 105.8 (C-10), 121.4
(C-1"), 129.0 (C-2', 6"), 116.5 (C-3', 5"), 161.9 (C-4"),
100.9 (C-1"), 72.5 (C-2"), 76.0 (C-3"), 70.7 (C-4"),
76.7 (C-5"), 66.5 (C-6"), 99.9 (C-1""), 70.0 (C-2""),
71.1 (C-3"), 73.5 (C-4""), 68.7 (C-5""), 18.2 (C-6"").
DL 5 SCihioaE — 200, S Et e 2 N
KR-T-0-75 T Wit .

&Y 3: WHEMA; 'HANMR (600 MHz,
DMSO-ds) 6: 12.97 (1H, brs, 5-OH), 6.99 (1H, s,
H-3), 6.52 (1H, d, J = 2.0 Hz, H-6), 6.95 (1H, d, J =
2.0 Hz, H-8), 7.60 (1H, brs, H-2'), 7.59 (1H, d, J = 8.4
Hz, H-6"), 6.96 (1H, d, J = 8.4 Hz, H-5"), 5.18 (1H, d,
J =17.0 Hz, H-1"), 448 (1H, d, J = 7.8 Hz, H-1""),
3.90 (3H, s, 3'-OMe); '*C-NMR (150 MHz, DMSO-
ds) 0: 164.6 (C-2), 103.8 (C-3), 182.5 (C-4), 161.5
(C-5), 100.1 (C-6), 163.3 (C-7), 96.0 (C-8), 157.2
(C-9), 105.8 (C-10), 121.7 (C-1"), 110.6 (C-2'), 148.5
(C-3"), 151.3 (C-4"), 116.2 (C-5"), 120.9 (C-6"), 99.1
(C-1"), 83.3 (C-2"), 76.1 (C-3"), 69.7 (C-4"), 77.5
(C-5"), 61.1 (C-6"), 105.3 (C-1""), 75.2 (C-2""), 76.6
(C-3"), 70.1 (C-4""), 77.5 (C-5""), 60.9 (C-6""), 56.3
(3'-OMe). LA % 5 SClik4hos — 2, #s et
HEY 3 NELHER-T-O-PbEH .

twEY 4: FHEAMA; 'HNMR (600 MHz,
DMSO-ds) 6: 12.99 (1H, brs, 5-OH), 6.74 (2H, brs,
H-3, 8), 6.46 (1H, brs, H-6), 7.41 (1H, brs, H-2"), 6.91
(1H, d, J = 8.4 Hz, H-5"), 7.45 (1H, d, J = 8.4 Hz,
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H-6'), 5.08 (1H, d, J = 7.5 Hz, H-1"), 4.55 (1H, brs,
H-1""), 1.08 (3H, d, J = 6.2 Hz, H-6""); 3C-NMR (150
MHz, DMSO-ds) d: 165.0 (C-2), 103.6 (C-3), 182.3
(C-4), 161.6 (C-5), 100.3 (C-6), 163.3 (C-7), 95.1
(C-8), 157.3 (C-9), 105.8 (C-10), 121.5 (C-1'), 113.8
(C-2"), 146.3 (C-3"), 150.6 (C-4'), 116.4 (C-5"), 119.6
(C-6"), 100.9 (C-1"), 73.5 (C-2"), 76.6 (C-3"), 69.9
(C-4"), 75.9 (C-5"), 66.4 (C-6"), 100.0 (C-1""), 70.8
(C-2"), 71.1 (C-3""), 72.5 (C-4""), 68.7 (C-5""), 18.1
(C-6")o LA Hi 5ocukikE —87, WMEeis
V) 4 AARBER-T-O- 2= F W

&Y 5. FHEOMA; 'HNMR (600 MHz,
CD;0D) ¢: 6.21 (1H, brs, H-6), 6.40 (1H, brs, H-8),
7.70 (1H, d, J = 1.9 Hz, H-2'), 7.55 (1H, dd, J = 8.4,
1.9 Hz, H-6"), 6.91 (1H, d, J = 8.4 Hz, H-5"), 5.36 (1H,
d, J=17.6 Hz, H-1"), 4.79 (1H, d, J= 7.1 Hz, H-1"");
BC-NMR (150 MHz, CD;OD) §: 157.4 (C-2), 133.7
(C-3), 178.3 (C-4), 161.6 (C-5), 98.4 (C-6), 164.5
(C-7), 93.2 (C-8), 157.0 (C-9), 104.3 (C-11), 121.6
(C-1'), 116.3 (C-2'), 144.5 (C-3"), 148.3 (C-4"), 114.7
(C-5"), 121.6 (C-6'), 99.7 (C-1"), 81.4 (C-2"), 76.4
(C-3"), 69.6 (C-4"), 76.8 (C-5"), 60.9 (C-6"), 103.3
(C-1'"), 74.0 (C-2"), 76.6 (C-3""), 69.6 (C-4""), 76.8
(C-5""), 60.8 (C-6""). VA LZ 5 ks —!®,
WS BB 5 MR 25 -3-0-B-D- N R ] 45 4 5
(1—2)-B-D- At e ] 1 B £ o

&Y 6: FEHAK; 'H-NMR (600 MHz,
DMSO-de) d: 6.87 (1H, s, H-3), 6.50 (1H, d, J = 2.1
Hz, H-6), 6.89 (1H, d, J = 2.2 Hz, H-8), 7.95 (2H, d,
J=8.5Hz, H-2, 6), 6.95 (2H, d, J = 8.5 Hz, H-3', 5"),
520 (1H, d, J = 7.1 Hz, H-1"), 448 (1H, d, J = 7.8
Hz, H-1""); *C-NMR (150 MHz, DMSO-ds) : 160.0
(C-2), 103.4 (C-3), 182.4 (C-4), 157.2 (C-5), 98.9
(C-6), 164.7 (C-7), 95.6 (C-8), 161.5 (C-9), 105.8
(C-10), 121.2 (C-1"), 129.0 (C-2', 6'), 116.5 (C-3', 5"),
163.2 (C-4"), 100.1 (C-1"), 83.2 (C-2"), 75.2 (C-3"),
70.0 (C-4"), 76.1 (C-5"), 60.9 (C-6"), 105.2 (C-1""),
76.6 (C-2'"), 77.4 (C-3""), 69.6 (C-4""), 77.4 (C-5""),
61.0 (C-6"). LA FH¥E 5 sCifdfad —5, #s e
WG 6 NITHER T-O-MHEH .

twAEY 7. #ERK; 'H-NMR (600 MHz,
DMSO-dg) J: 12.6 (1H, s, 5-OH), 6.38 (1H, s, H-6),
6.18 (1H, s, H-8), 7.63~7.55 (2H, m, H-2', 6"), 6.84

(1H, d, J = 8.8 Hz, H-5), 5.46 (1H, d, J = 7.1 Hz,
H-1"); BC-NMR (150 MHz, DMSO-ds) J: 156.8
(C-2), 133.6 (C-3), 177.7 (C-4), 161.6 (C-5), 99.4
(C-6), 165.5 (C-7), 94.0 (C-8), 156.4 (C-9), 104.8
(C-10), 121.5 (C-1), 115.6 (C-2"), 145.3 (C-3"), 149.0
(C-4"), 116.5 (C-5"), 122.0 (C-6), 101.3 (C-1"), 74.5
(C-2"), 76.9 (C-3"), 70.3 (C-4"), 78.0 (C-5"), 61.4
(C-6"). LA E-E ¥ 5 soikdiiE — s, B et G
W) 7 i B R -3-0-B-D- M IR A A Y

&Y 8: HAkA; 'HNMR (600 MHz,
DMSO-ds) 6: 12.41 (1H, s, 5-OH), 6.27 (1H, s, H-3),
6.64 (1H, s, H-8), 7.51 (1H, d, J = 2.4 Hz, H-2"), 7.49
(1H, dd, J = 8.3, 2.4 Hz, H-6'), 6.90 (1H, d, J = 8.2
Hz, H-5"); '3C-NMR (150 MHz, DMSO-d) 6: 164.1
(C-2), 102.8 (C-3), 182.4 (C-4), 146.1 (C-5), 125.5
(C-6), 153.7 (C-7), 98.9 (C-8), 153.4 (C-9), 103.7
(C-10), 122.2 (C-1"), 114.0 (C-2"), 145.9 (C-3"), 150.0
(C-4"), 116.3 (C-5"), 119.5 (C-6"). LA _EHiE 5 LRk
E—#, WS EAY) 8 24 6-hydroxyluteolin.

&Y 9. FEKAK; 'H.NMR (600 MHz,
DMSO-ds) d: 6.75 (1H, s, H-3), 6.79 (1H, d, J = 2.1
Hz, H-6), 6.45 (1H, d, J = 2.1 Hz, H-8), 7.42 (1H, d,
J =22 Hz, H-2'), 6.90 (1H, d, J = 8.4 Hz, H-5'), 7.45
(1H, dd, J = 8.4, 2.2 Hz, H-6'), 5.08 (1H, d, J = 7.5
Hz, H-1"), 12.91 (1H, s, 5-OH); '3C-NMR (150 MHz,
DMSO-ds) §: 164.9 (C-2), 103.5 (C-3), 182.3 (C-4),
161.5 (C-5), 100.3 (C-6), 163.3 (C-7), 95.1 (C-8),
157.3 (C-9), 105.7 (C-10), 121.5 (C-1"), 113.8 (C-2"),
146.3 (C-3"), 150.1 (C-4"), 116.4 (C-5"), 119.6 (C-6"),
99.9 (C-1"), 73.5 (C-2"), 77.6 (C-3"), 69.9 (C-4"),
76.8 (C-5"), 61.0 (C-6"). LA - %d 5 Sk iE —z?,
A BB 9 WA R,

&Y 10: EERK; "H-NMR (600 MHz,
DMSO-ds) 6: 12.42 (1H, s, 5-OH), 6.71 (1H, s, H-3),
6.63 (1H, s, H-6), 7.48 (1H, d, J = 2.4 Hz, H-2), 6.89
(1H, d, J = 8.2 Hz, H-5"), 7.47 (1H, dd, J = 8.2, 2.4
Hz, H-6"), 4.93 (1H, d, J= 7.6 Hz, H-1"), 3.73 (1H, d,
J = 11.6 Hz, H-5"), 3.57~3.04 (4H, m, glc H-2", 3",
4", 6" LA EHHE S ScEtdoE — 5, S E s
W0 10 IR RS -7-O-B-D-NH TR 6 26 i
SE K
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