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Chemical constituents from Scutellaria barbata
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Abstract: Objective To investigate the constituents in the aerial parts of Scutellaria barbata. Methods The isolation and
purification of the compounds were performed by AB-8 macroporous adsorption resin, silica gel, polyamide and Sephadex LH-20
column chromatography, and their structures were determined on physicochemical characters and spectroscopic data. Results
Fourteen compounds were separated and elucidated as hispidulin-7-O-B-D-methylgluzcuronide (1), apigenin (2), scutellarin (3),
scutellarein (4), luteolin (5), scutellarein-7-O-f-D-glucuronide methyl ester (6), isoscutellarein-8-O-B-D-glucuronide-6"-methyl ester
(7), apigenin-7-O-B-D-glucuronide-6"-methyl ester (8), 4'-hydroxywogonin (9), 4',5-dihydroxy-3',5',6,7-tetramethoxyflavone (10),
isoscutellarein (11), 6-hydroxyluteolin (12), 5-hydroxy-6,7,3',4"-tetramethoxyflavone (13), salvigenin (14). Conclusion Compound 7
is isolated from Lamiaceae for the first time, compounds 1 and 13 are for the first time isolated from the genus Scutellaria, and
compounds 6 and 12 are for the first time obtained from S. barbata.

Key words: Lamiaceae; Scutellaria Linn.; Scutellaria barbata D. Don, hispidulin-7-O-B-D-methylgluzcuronide; scutellarein-7-O-B-D-
glucuronide methyl ester; isoscutellarein-8-O-f-D-glucuronide-6"-methyl ester; 6-hydroxyluteolin; 5-hydroxy-6,7,3',4'-tetramethoxy-
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methylgluzcuronide, 1) J72¢% (apigenin, 2).
TP 35T (scutellarin, 3D, BF3%5% (scutellarein, 4).
AN B E E (luteolin , 5 ) . B B % 7 H fig
(scutellarein-7-O-B-D-glucuronide methyl ester, 6). 5
fe L B B 3K -8-0-B-D- Al A4 Bl M IR T 6”- I
(isoscutellarein-8-O-f-D-glucuronide-6"-methyl ester,
T TR ZR-T-O-B-D-Hi % BERE R 1T -6"- I (apigenin-
7-O-B-D-glucuronide-6"-methyl ester, 8). 4'-F2ILIN T
X% (4'-hydroxywogonin, 9). 54-—F%3k- 6,7,3',5'-
VU F A LW (5,4'-dihydroxy-6,7,3",5'-tetramethoxy-
flavone, 10). Stlig %3 (isoscutellarein, 11D,
6-FE AR FRHZE (6-hydroxyluteolin, 12). 5-F%£3E-6,
7,3%4- DY H A 3L 3K B C 5-hydroxy-6,7,3",4'-
tetramethoxyflavone, 13). — % [l J8 ¥ 5% (salvigenin,
14, HPaw 7 A8 RS ERHEY) o) 15
2, AEY 1 A 13 A E RN R O A
2, AW 6 A 12 K IR EECE T R I
1 UE5HH

RE-52AA Jigh 28 RAX C Mg 2R AN ) ;s
SHB-III fAI /KA L HIZUAE A OFMKIRN TR A
P22 7]); Bruker Avance 600 T AZ PR (Bruker
AW ZF-1 B=HPRAMI T CRIERE RSO AT
PR D ARt F SR I i b 5 M e 2 350 A i
A MDY R AEAGSRL) A AR AR
N R ORI O B A R A ] 23]
it AB-8 KALWR BRI Ayt oM 5 U A4 AT BR 2
"l 4E7P7; ODS 1 Sephadex LH-20 ¥ {f il Ay 3 [
General Electric Healthcare 23 7] 42775 AR 4 7
Hradis

LRI B 3L T A OB T SO R — 32 s,
LV B 2R R 27 v 2 2 e B < A AR 28 8 Ol A
% Scutellaria barbata D. Don [ 15875
2 REESSE

R TR 34543 29.5 kg, i 95%1 Ll
CPERIGFFEE 3 K, FFK 2 h, ARG HUE
IRATTHR L) A kgo B HIKIRE, WRIHIEEART
AEE (60~90 C). &k, BERR M. K
ANET RS20 3 Ko 7049 20 A BEAHA) 560
g CRFBEACEY) 230 g. BERR LTEACEM) 200 ¢
ANET A 730 go S P BEA I 21 I
A hE-I ] (100 0110 © 100) ZRG0R6 Ve,
AV IE- A 100 020 #B5r28 ODS FEREE-/K (5
95—100 : 00 RLFLEVLM, [EMEEH 10 (200

mg). 13 (7mg) M 14 (20 mg). BEFEE LEEAHY)
SRk A - EE (100 0 1100 & 7) RGH
FEVEE, 76 S k- R 100 © 0 BB I IR 45 15
FIAY 9 (500 mg); —E I EE-FFEE 100 : 4 &6
AR A AT E-HEE (351100 1D RS
FEEEVENE, S2MEA 2 (100 mg). 4 (120 mg) F1
11 (7 mg). IETEANDE AB-8 KILWIEH:, &
fig-7K (10 1 90—~100 : 0) BREEVENL, 50% LBE-7KH
PREREIRAES 2L A 3 (200 mg); 80% LHE-7K &
IR A - (350 111 1) BAEDE
Ji, AR 14 01 SRR e B A 1
(300 mg), —HFHE-FEE 13 11 P4 Sephadex
LH-20 ¥, FBREGEM, H2A7 8 (20 mg), —4
FRIE-FEE 3 ¢ 1 354348 Sephadex LH-20 4%, FREEPEAR ,
BEMLED S (35me); 60~T0% L IE-/K o 2 5 ik
Neky, —SUH-FIEE (33 0 1—1: 1) BRAEENL, 75
FAEY 6 (55mg). 7 (9.5mg) 12 (10 mg).
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a1 F R (I, =&k E a5
RN EFATE. "H-NMR (600 MHz, DMSO-dg) 6: 12.69
(1H, s, 5-OH), 10.44 (1H, brs, 4-OH), 7.94 2H, d, J =
8.7 Hz, H-2', 6'), 6.96 (2H, d, J = 8.7 Hz, H-3, 5'),
6.87 (1H, s, H-8), 6.67 (1H, s, H-3), 5.32 (1H, d, J =
7.1 Hz, H-1"), 3.87 (3H, s, 6-OCH3), 3.67 (3H, s,
6"-OCH3); "“C-NMR (150 MHz, DMSO-dg) J: 164.2
(C-2), 102.9 (C-3), 182.2 (C-4), 149.1 (C-5), 129.2
(C-6), 156.0 (C-7), 98.4 (C-8), 155.6 (C-9), 105.2
(C-10), 121.2 (C-1"), 128.6 (C-2', 6'), 116.2 (C-3', 5'),
161.5 (C-4"), 99.5 (C-1"), 72.9 (C-2"), 75.6 (C-3"), 71.3
(C-4"), 75.1 (C-5"), 169.2 (C-6"), 61.4 (6-OCHs3), 52.0
(6"-OCHs). VAL ¥l 5 SCikfiE s A — 8, W
AW 1 7 AT 2R -7-O-B-D- 71 2 FE R PP G

WA 2: I ok RCHEE, mp 340~342 C,
AR O RN B, 'TH-NMR (600 MHz,
DMSO-dg) d: 12.96 (1H, s, 5-OH), 10.78 (1H, brs,
7-OH), 10.40 (1H, brs, 4-OH), 7.92 (2H, d, J = 8.5
Hz, H-2', 6'), 6.92 (2H, d, J = 8.5 Hz, H-3', 5'), 6.78
(1H, s, H-3), 6.48 (1H, brs, H-8), 6.19 (1H, brs, H-6);
BC.NMR (150 MHz, DMSO-dy) &: 164.2 (C-2), 102.8
(C-3), 181.8 (C-4), 157.3 (C-5), 98.8 (C-6), 163.7 (C-7),
94.0 (C-8), 161.4 (C-9), 103.7 (C-10), 1212 (C-1),
128.5 (C-2', 6'), 116.0 (C-3', 5), 161.2 (C-4"). LL_L-%i#ls
5 SCHRER A8, Mt A 2 .
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A 3. HEERIRG R (R, mp 235 C,
=R B RN Y. 'H-NMR (600 MHz,
DMSO-dg) : 12.74 (1H, s, 5-OH), 10.38 (1H, brs,
4'-OH), 8.60 (1H, brs, 6-OH), 7.93 (2H, d, J = 8.7 Hz,
H-2', 6), 6.99 (1H, s, H-8), 6.94 (2H, d, J = 8.7 Hz,
H-3', 5'), 6.82 (1H, s, H-3), 5.22 (1H, d, J = 7.6 Hz,
H-1"); “C-NMR (150 MHz, DMSO-dg) &: 164.1
(C-2), 102.6 (C-3), 182.4 (C-4), 151.0 (C-5), 130.5
(C-6), 146.9 (C-7), 93.6 (C-8), 149.0 (C-9), 105.9
(C-10), 121.3 (C-1), 128.4 (C-2', 6'), 116.0 (C-3', 5'),
161.2 (C-4'), 100.0 (C-1"), 71.3 (C-2"), 75.3 (C-3"),
75.5 (C-4"), 72.8 (C-5"), 170.1 (C-6"). LA % 53¢
BRIEREA 80, S e ) 3 QBT

WEY 4 FOERIRG S (LK, =&k
WO R R MR B PE . '"H-NMR (600 MHz,
DMSO-dg) d: 12.79 (1H, s, 5-OH), 10.15 (3H, brs, 6,
7, 4-OH), 7.91 (2H, d, J = 8.5 Hz, H-2', 6'), 6.92 (2H,
d, J=8.5Hz, H-3", 5'), 6.74 (1H, s, H-3), 6.57 (1H, s,
H-8); *C-NMR (150 MHz, DMSO-d) J: 163.5 (C-2),
102.2 (C-3), 182.0 (C-4), 147.0 (C-5), 129.1 (C-6),
153.4 (C-7), 93.8 (C-8), 149.7 (C-9), 103.9 (C-10),
121.5 (C-1"), 128.3 (C-2', 6'), 115.9 (C-3', 5), 161.0
(C-4"yo DL -3l 5 Somraos A —20, we e b
B4 B

EWS: EEMAE (FED, =SB e
SN BT . "H-NMR (600 MHz, DMSO-dg) d: 12.97
(1H, s, 5-OH), 10.62 (1H, brs, 7-OH), 9.71 (2H, brs, 3,
4'-OH), 7.41 (1H, dd, J = 8.3, 2.3 Hz, H-6"), 7.39 (1H,
d, J=2.3 Hz, H-2'), 6.89 (1H, d, J = 8.3 Hz, H-5"), 6.67
(1H, s, H-3), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J=2.0 Hz, H-6); “C-NMR (150 MHz, DMSO-ds) &
163.9 (C-2), 102.9 (C-3), 181.7 (C-4), 157.3 (C-5), 98.8
(C-6), 164.2 (C-7), 93.8 (C-8), 161.5 (C-9), 103.7
(C-10), 121.5 (C-1"), 113.4 (C-2'), 145.8 (C-3"), 149.7
(C-4"), 116.0 (C-5"), 119.0 (C-6"). LA ¥ 5 kR
ERA T, M 5 IR K.

W& 6: kAR (HEE, mp 253~255 C,
=R O RN ERHPE. "TH-NMR (600 MHz,
DMSO-dg) d: 12.74 (1H, s, 5-OH), 8.61 (1H, brs,
6-OH), 10.37 (1H, brs, 4-OH), 7.93 (2H, d, J = 8.7
Hz, H-2, 6), 7.00 (1H, s, H-8), 6.94 (2H, d, J = 8.7
Hz, H-3, 5), 6.82 (1H, s, H-3), 5.27 (IH, d, J = 7.6
Hz, H-1"), 3.67 (3H, s, 6"-OCHs3); "“C-NMR (150

MHz, DMSO-d) 0: 164.1 (C-2), 102.6 (C-3), 182.4
(C-4), 146.9 (C-5), 130.5 (C-6), 151.0 (C-7), 93.5
(C-8), 149.0 (C-9), 105.9 (C-10), 121.3 (C-1'), 128.5
(C-2', 6), 116.0 (C-3', 5'), 161.2 (C-4), 99.8 (C-1"),
72.8 (C-2"), 75.3 (C-3"), 71.4 (C-4"), 75.0 (C-5"),
169.2 (C-6"), 52.0 (6"-OCH3). LA F#¥ 55 ek iE
FA ), B E Y 6 B E S

WEW T WEMAR (PR, =SB A
SN S B . "TH-NMR (600 MHz, DMSO-d;) J: 12.80
(1H, s, 5-OH), 10.37 (2H, brs, 7, 4-OH), 8.02 (2H, d,
J=28.8Hz, H-2', 6), 6.89 (2H, d, J = 8.8 Hz, H-3', 5'),
6.83 (1H, s, H-3), 6.27 (1H, s, H-6), 4.83 (1H, d, J =
8.0 Hz, H-1"), 3.58 (3H, s, 6"-OCH3): "*C-NMR (150
MHz, DMSO-d) 6: 163.8 (C-2), 102.4 (C-3), 181.8
(C-4), 157.4 (C-5), 98.9 (C-6), 156.9 (C-7), 125.2
(C-8), 149.3 (C-9), 103.4 (C-10), 121.1 (C-1"), 128.8
(C-2', 6), 115.9 (C-3, 5), 161.2 (C-4), 106.4 (C-1"),
73.8 (C-2"), 75.6 (C-3"), 71.5 (C-4"), 75.0 (C-5"),
169.4 (C-6"), 51.9 (6"-OCHs). VL L%k 5 SCHikR s
HAR P, AT T N -
8-O-B-D- 7l ZE PE I TR 17 -6"- 1 I .

WEY 8: TR (FEE), =SBk E M)
SN 2B . "H-NMR (600 MHz, DMSO-dq) 6: 12.98
(1H, s, 5-OH), 10.41 (1H, brs, 4-OH), 7.96 (2H, d, J =
8.7 Hz, H-2', 6), 6.94 (2H, d, J = 8.7 Hz, H-3', 5'), 6.87
(1H, s, H-3), 6.86 (1H, d, J= 1.9 Hz, H-8), 6.47 (1H, d,
J =19 Hz, H-6), 5.32 (1H, d, J = 7.6 Hz, H-1"), 3.67
(3H, s, 6"-OCH;); "“C-NMR (150 MHz, DMSO-d;) 6:
164.3 (C-2), 103.2 (C-3), 182.0 (C-4), 161.4 (C-5), 99.3
(C-6), 162.4 (C-7), 94.6 (C-8), 157.0 (C-9), 105.5
(C-10), 121.0 (C-1"), 128.6 (C-2', 6'), 116.0 (C-3', 5"),
161.2 (C-4), 99.0 (C-1"), 72.7 (C-2"), 75.4 (C-3"), 71.3
(C-4"), 75.2 (C-5"), 169.2 (C-6"), 52.0 (6"-OCH3). LA
R SR A Y, M A 8 A
JT K H-7-0-B-D-Hi A P IR 17 - 6”-H I .

AW 9: dEEHIRG i CHEE, mp 299~301
T, AR AN B . "TH-NMR (600
MHz, DMSO-ds) 6: 12.64 (1H, s, 5-OH), 10.72 (1H,
brs, 7-OH), 10.38 (1H, brs, 4-OH), 7.93 (2H, d, J =
8.8 Hz, H-2', 6'), 6.96 (2H, d, J = 8.8 Hz, H-3, 5'),
6.81 (1H, s, H-3), 6.27 (1H, s, H-6), 3.84 (3H, s,
8-OCH;); ">C-NMR (150 MHz, DMSO-dq) J: 163.6
(C-2), 102.7 (C-3), 181.9 (C-4), 157.1 (C-5), 99.0
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(C-6), 156.2 (C-7), 127.7 (C-8), 149.5 (C-9), 103.5
(C-10), 121.3 (C-1'), 128.4 (C-2, 6'), 116.1 (C-3', 5'),
161.2 (C-4'), 61.0 (8-OCH3). LA _F- %4l 55 Sk i
A—gM, MR A 9 N 4RI R

A 10: T EERS CFEE), mp 240~242 C,
=AU B RN B YE. 'H-NMR (600 MHz,
DMSO-dg) 6: 12.95 (1H, s, 5-OH), 9.35 (1H, brs,
4'-OH), 7.37 (2H, s, H-2', 6"), 7.06 (1H, s, H-3), 7.00
(1H, s, H-8), 3.95 (3H, s, 7-OCHj), 3.90 (6H, s, 3,
5-OCH3), 3.74 (3H, s, 6-OCH;); “C-NMR (150
MHz, DMSO-ds) 6: 164.0 (C-2), 105.1 (C-3), 182.3
(C-4), 152.7 (C-5), 131.9 (C-6), 158.6 (C-7), 91.8
(C-8), 152.0 (C-9), 103.4 (C-10), 60.0 (6-OCH3), 56.4
(7-OCH3), 120.2 (C-1'), 104.4 (C-2, 6"), 148.2 (C-3',
5%, 140.1 (C-4"), 56.4 (3', 5'-OCHs). PL_#¥s 5 ik
HOBIEA ", WA 10 Ky 5,4- —FR k-
6,7,3",5"- VU F A LTl

AW 11 SRR CREE), mp 244~246 °C,
= AR B RN B PE . "TH-NMR (600 MHz,
DMSO-ds) d: 12.39 (1H, s, 5-OH), 10.11 (3H, brs, 7,
8, 4-OH), 7.01 (2H, d, J = 8.2 Hz, H-2, 6'), 6.94 (2H,
d, J=8.2 Hz, H-3', 5'), 6.74 (1H, s, H-3), 6.27 (1H, s,
H-6); C-NMR (150 MHz, DMSO-dq) d: 163.6 (C-2),
102.4 (C-3), 182.1 (C-4), 153.0 (C-5), 98.6 (C-6),
153.4 (C-7), 125.0 (C-8), 145.5 (C-9), 103.3 (C-10),
121.4 (C-1"), 128.6 (C-2', 6), 115.9 (C-3', 5), 161.1
(C-4"y. LA _EXcdf b5 SClkaf s e A — 20, Mo e
AW 11 e L S 5

tEY 12: EERR (FED, =SB
FI SN L BAYE . "TH-NMR (600 MHz, DMSO-dg) o:
12.80 (1H, s, 5-OH), 9.49 (4H, m, 6, 7, 3', 4-OH),
7.40 (1H, dd, J = 8.3, 2.2 Hz, H-6'), 7.38 (1H, d, J =
2.2 Hz, H-2"), 6.88 (1H, d, J = 8.3 Hz, H-5'), 6.63 (1H,
s, H-3), 6.54 (1H, s, H-8); “C-NMR (150 MHz,
DMSO-ds) 6: 163.6 (C-2), 102.3 (C-3), 181.9 (C-4),
147.1 (C-5), 129.1 (C-6), 153.3 (C-7), 93.7 (C-8),
149.5 (C-9), 104.0 (C-10), 121.8 (C-1"), 113.3 (C-2),
145.7 (C-3"), 149.6 (C-4"), 116.0 (C-5"), 118.8 (C-6).
DL b Semk o SR — 8, S e A 12
N 6-FRREAR R B F

&Y 13: FRE Ak (AT, mp 190~192
‘T, EHER-ER KON BHYE . "TH-NMR (600 MHz,
DMSO-ds) d: 12.89 (1H, s, 5-OH), 7.71 (1H, dd, J =

8.5, 2.2 Hz, H-6'), 7.58 (1H, d, J= 2.2 Hz, H-2"), 7.13
(1H, d, J = 8.5 Hz, H-5"), 7.02 (1H, s, H-8), 6.96 (1H,
s, H-3), 3.93 (3H, s, 4'-OCH3), 3.89 (3H, s, 3'-OCH3;),
3.86 (3H, s, 7-OCH3;), 3.74 (3H, s, 6-OCH3). DL
W 5 Sk E A — B, MR A 13 N 5-
F25E-6,7,3"4'- DU FH A B B

WEW 14: B OLEEMA (HEED, FHK-

BENY RN BHPE . "TH-NMR (600 MHz, DMSO-dg) o:

12.88 (1H, s, 5-OH), 8.07 (2H, d, J = 9.0 Hz, H-2", 6'),

7.12 (2H, d, J = 9.0 Hz, H-3", 5'), 6.95 (1H, s, H-8),

6.93 (1H, s, H-3), 3.93 (3H, s, 7-OCHj3), 3.86 (3H, s,

4'-OCH3), 3.74 (3H, s, 6-OCH3). LA_ il 5 ki

HA—FU, WA 14 =R RE R E,

Sk
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