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Isolation and Identification of Chemical Constituents from Aerial

Parts of Scutellaria amoena

FU Sheng-nan, HU Chun-yan, LIU Hai-ou, LIN Yu-ping"
(College of Traditional Chinese Medicine (TCM ) , Yunnan University of TCM , Kunming 650500, China)

[ Abstract | Objective; To study the chemical constituents from the aerial parts of Scutellaria amoena.
Method: The aerial parts of S. amoena were extracted by using 90% ethanol heat refluxing method, then
suspended in H,O and partitioned with ethyl acetate and n-butanol to obtain respective fractions. The components
were isolated and purified by silica gel chromatography, polyamide chromatography, Sephadex LH-20 column,
recrystallization and other methods. Their chemical structures were identified on the basis of physicochemical
properties and spectral analysis ('H-NMR, "C-NMR and MS). Result; Eleven compounds were isolated from
90% ethanol extracts and identified as baicalein (1), baicalin (2), oroxylin A (3), oroxylin A-7-0-8-D-
glucurunopyranside (4), wogonin (5), norwogonin (6), chrysin (7), chrysin-7-0-B-D-glucurunopyranoside
(8), scutellarin (9), 5, 7-dihydroxy-6, 8-dimethoxyflavone (10), and B-sitosterol (11). Conclusion: All
compounds were isolated from the aerial parts of S. amoena for the first time. Compounds 9 and 10 were isolated
from this plant for the first time.
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WA (2), TRER A3), TRER A-7-08-D-
WLk e 7 28 W I R (4) , U A 3R (5) , Z U %
2(6), AR (7), H# 2R -7-0-B-D-ML i 4 % b 1
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A R RS B AR R S 9,10 R E
UONZ R h oy B AR 3
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241 R U S E (H A Yanaco , Jii B R KL
1F) , Autospec-3000 % ifi 4% ( 3% [E Beckman /A &) ) ,
AM-400 T8 A6 45 8 5 4[5 Bruker 44 7, TMS
RAAR) o A 35 BT ] &E g (100 ~ 200,200 ~ 300
H) R 6OEER GO BT ), Gl (M
A RF YR RS TRV s LH-20 579 54 R
W EE I (Sephadex LH-20 , 2€ [ Pharmacia 2y ) ) o ff
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Scutellaria amoena ) &3 .
2 REBEHE

O T 25 bR O3 R (5.5 ke) L T 90% L
I AR I3 U, BRI 3 b, 5 O S IOk A 15 1R
B (422.5 ¢) A TS B KIR & 2B, IR A
IBE MR MR IE T B A I, IO 0], 75 il 2
W) R CERAEIY) I T B AT .

TR CTEA IR (50 g) 28 ik AL (4 3% (100 ~
200 H), A . A fi- R 1R (100 : 1 ~
5:1), =W Be-HEE(100: 1 ~ 1: 1) N, 217
BEEEVEIE , 28 TLC K4 & JF, 23 10 S 3 A-1 ~
A-10, Horb A-2 Wi 4y 2 ik R 6,3 (200 ~ 300 H ),
WEBE-ZMR OB (30:1 ~10: 1) BBV, 73 6
WAy, WAy 2 Lok A (L1 (200 ~ 300 H ), 3 2 k-
LR OTE(30: 1) Y, 73 B 1354 5(15.5 mg) 5
oy S %8 Sephadex LH-20 #: (3% 4l 4k, 70 B 131k &
P 3(35 mg) . Hb A4 o0 48 ik AT (53 (200 ~
300 H), =5 HBe-H B (30: 1 ~10: 1) B BEML, 15
8 ANV AT, Wi o3 3 £k A 4 3% (200 ~ 300 H ) , 3
Chi-Z MR MR (20 1) Y ii, 7 2 Sephadex LH-20
FE @ REALIE 5 B T 590 1(20.5 mg) s Widh 6 28
Sephadex LH-20 FE (4 i 40 {65 , 7 25 it e B 0 %
(200 ~300 H) IFE k-2 R 2 (20 1) P4
FIE L5, ARG 6(14.2 mg) o Hop AT 3
oy 28 G AL (83 (200 ~ 300 H ), =5 B ke-H B
(30:1 ~10: 1) BREEPE ML, 74 5 DU, i 2 &6k
EAE (35 (200 ~300 H) ,FRCki-L PR AW (10: 1)
PEbi, FF 28 Sephadex LH-20 A (3% 2l 4k, 73 B #41k
B 8(35. 1 mg), Hh A9 Ji 70 28 i AL {0 1%
(200 ~300 H), =& PLe-HEE(10: 1 ~5: 1) B EEBE
JB A% 3 AU A, i 2 48 R A 4 3% (200 ~ 300
FD, =5 - EE(10: 1) Y, #F 48 Sephadex LH-
20 FE G AL M 25 5, B R RS 9 (B
14.5 mg) ,

IE T REAEHUY) (100 g) 28k AT €33 (100 ~ 200
FD) S RA =S - B2 (10020 ~ 1 1) g BEBE A, Bt
TIRBEEVE I, 28 TLC K A & JF, 1 20 0 5 ANl oy
Bol ~ B-5, JLrit Bol 94028 Bk HE 5% (200 ~ 300
FD, =% W - iz (100 : 1 ~50 1) B B3, 15
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B2 (200 ~ 300 F ) , = 4 - (607 1) £t (] (]

N 4 ~, R
Hﬁ/f‘t’ﬁ%4%/f’tﬁ%7(13'5 mg)o :/H\:EFI B_Z Y)ﬁﬁg}: : OH O OH O

REBEAE 38 (200 ~300 H) , =5 H be-H e (50: 1 ~
1 1) B REVEIE 4% 4 AT, i3 2 48 Sephadex LH-
20 FE 3% F0 Ak A €138 (200 ~ 300 H ), =% H -
FHES (50 1) i glifb , o 251516 &4 10(25. 5 mg) 5
Wi or 4 ZERE A (43 (200 ~ 300 H ), =5 B be-H
B (30: 1) pEaifb FnE 45 i, o B k&9 11
(28.3 mg) . Hh B-3 W44 mE B AE 43 (200 ~
300 H) , =@M Le-HBE(30: 1 ~ 10 1) B FEVEBL, 15
5 AT, AT 2 Sk IR 35 (200 ~ 300 H ), =
S g -H (30 1) P 4l fk T Sephadex LH-20 44
ik aife, e 4(15.2 mg) . Hrb B-5 i
O34 RE AR 35 (200 ~ 300 H ), = &l H - g
(2021 ~5: 1) BREEVENG 45 3 Uo7, i o 3 ST
38 (200 ~300 H ), =5 P oe- R (20 1) BEB 2l ik
FEZS &, B E Y 2(144.5 mg) . WK1,

3 £HETE

ka1 C H, O, 8 @458 (B, mp

£1 {&¥W1-~5K" HNMR 17
Table 1 'H-NMR of compounds 1-5

1 R;=OH R,=OH
2 Rj=0H R,=OglcUA
3 R=0CH; R,=OH

5 R;=0OH R,=OCH,
6 R;=OH R,=OH

7 R=OH R,=H

8 R;=OglcUA R,=H

4 R;=0CH; R,=OglcUA
OCH,

IcUA

HO CH;0
OH O OH O

9 10

HO
11

B1 &W1~114%H4
Fig.1 Structure of compounds 1-11

272 ~274 °C ;HC1-Mg Jz Jij % A, EI-MS m/z 270
[M]*,168,140,102,' H-NMR (400 MHz,C,D,N) %k
g 1, "C-NMR(100 MHz, C,D,N) ¥#E W 3% 2,
DL BB 55 SOk [ 12 ] 40238 /9 B85 58 O 3% B0 SR A
— 2, W EALE Y 1 BT R (baicalein)

(A 1 2 3 4 5
3 7.03(1H,s) 7.03(1H,s) 7.01(1H,s) 6.96(1H,s) 6.66(1H,s)
8 6.96(1H,s) 6.85(1H,s) 6.81(1H,s) 6.14(1H,d,J =5.2 Hz) 6.62(1H,s)
2.6 7.92(2H,m) 8.07(2H,m) 8.09(2H,m) 7.81(2H,d,J=7.6 Hz) 7.89(2H,m)
3.5 7.44(3H,m) 7.56(3H,m) 7.52(3H,m) 7.49(3H,m) 7.53(3H,m)
1 5.23(1H,d,J=7.2 Hz) 4.93(1H,d,J=9.6 Hz)
2" ~6" 3.18 ~4.05(6H,m) 4.53 ~4.73(6H,m)
6-0CH, 3.96(3H,s) 4.06(3H,s)
8-OCH, 4.05(3H,s)
fkaw 2 CH O, , mEBAR(HE), mp  EEIESSCHR] 14 JHUER TIR40R A BOE 8o A

222 ~224 °C ;HCI-Mg % i &2 BH 4%, Molish Jz 1 5 FH
P£,'H-NMR (400 MHz, C,D.N) %4 W % 1, "C-
NMR (100 MHz,C,D N) 54 W3 2., DL 3 5 3
FiR [ 13 i A 5 O i Al A — B, S E A
AW 2 B (baicalin)

EW3 C H,O0,, EEBAR(=EH L) ,mp
202 ~204 °C ; HCI-Mg Jz i %2 A, EI-MS m/z 284
[M]",167,139,103,' H-NMR (400 MHz,C DN ) %4
W22 1, "C-NMR (100 MHz,C,D,N) ¥4 W% 2. LA

— L HOEEEY 3 W TEAUE A (oroxylin A)

k&4 CLoH, 0, , HEE RS & (R,
mp 233 ~235 °C ; HCI-Mg 2 v & FH 1, Molish Jiz i 5
A% ' H-NMR (400 MHz, C,D,N) %4 W3 1, “C-
NMR (100 MHz,C,D,N) $(#8 W3 2, Lh b3 5 ¢
BROIS 1418 ) T )2 405 A-7-0-B-D-Ik We 7 2% B
R PR R A — 3 O E B 4 S T EA
% A-7-0-B-D-nlk I % % W 5 B2 H (oroxylin A-7-0-8-
D-glucuronopyranoside )
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®2 E&W1~10 BUC-NMR ¥R
Table 2 *C-NMR of compounds 1-10
LA 1 2 3 4 5 6 7 8 9 10
2 163.4 163.8 164.1 164.2 163.5 162.1 163.7 164.1 163.9 163.5
3 105.3 106.5 105.2 105.6 105.9 106.2 105 106. 1 104.1 104.2
4 182.9 182.9 183 183.1 182.7 183.6 182.6 182.8 182.5 183.2
5 148.1 152.2 153.2 153 157.9 153.9 163 162.5 146.5 153.1
6 131.3 131 130.4 133.9 100. 4 99 100.1 100.7 129.7 132.4
7 155.7 155.6 155.1 153.9 158.9 154 166. 1 163.9 150.4 146.5
8 95 93.7 93.4 94.9 128.8 125.4 94.8 95.3 94.3 129
9 151 151.4 152.1 157.4 150.4 158.9 158.4 157.8 155.8 153
10 105.4 105.4 105.9 107.2 104.8 105.3 105 106.8 105.8 104.2
1’ 132 131.2 131.3 131.4 131.8 118.8 131.8 131.4 128.4 131.9
2’ 126.5 126.4 126.3 126.6 126.6 158.2 126.6 126.6 127.8 126.6
3’ 131.6 129.2 129.1 129.2 129.4 117.5 129.2 129.2 120.3 129.4
4’ 129.2 131.9 131.9 131.9 131.9 132.8 131.6 132 127.8 131.9
5’ 126.5 129.2 129.1 129.2 129.4 119.6 129.2 129.2 128.4 129.4
6’ 126.5 126.4 126.3 126.6 126.6 129.1 126.6 126.6 162.3 126.6
1" 101.4 101.9 101.5 101
2" 73.4 74.4 74.5 73.5
3" 76.7 77.7 77.17 76.8
4" 72.3 72.9 73 72
5" 76.8 77.8 77.8 75.8
6" 171 172 172.2 171.2
6-OCH, 60.9 60.7 61.3
8-0OCH, 2 60.3
fEM S C,H,O,, & @4 kg (=& § k&8 C H,0,, B R & (HEE),

f5%) , mp 190 ~ 194 °C ; HCI-Mg Jz i [H ¥, EI-MS
m/z284 [M]7*, 269,167,139, 103, H-NMR ( 400
MHz, C,D,N) ¥ #8 WL % 1, "C-NMR (100 MHz,
CsDyN) Bl UL 3% 2, DL 8 5 ek [ 12 ] iR i 9
DUSE % R POB B A — 2, U e B 5 i
i 4° & (wogonin )

&6 C H, O, kAR (=W EE) ,mp
263 ~ 265 °C; HCI-Mg fz 3 fH 7. EI-MS m/z 270
[M]*,168,140,102, ' H-NMR (400 MHz,C,D,N) %k
P F 3, "C-NMR (100 MHz, C,D,N) 48 W% 2,
DL s 5 SCmk [ 13 ] i 18 09 2 F D035 3R U 4K
PEEA -, WMEELEY 6 HEPEXR
(norwogonin)

k& 7 CsH,O,, B 65K (HE), mp
274 ~ 277 °C; HCI-Mg Jz )i [H %, EI-MS m/z 254
[M]",226,152,'H-NMR (400 MHz, C,D,N) %§ 4 Ui,
# 2, "C-NMR (100 MHz,C,D,N) $t#t W% 3. VI I
R 5 SCER 15 ] HE 1 Mk R S RO A — 2
WS EAG Y T AR (chrysin) o

- 58 -

mp 231 ~ 233 °C ; HCI-Mg Jz i BH % , Molish JZ i FH
£, "H-NMR (400 MHz, C,D,N) % #& I, % 2., "C-
NMR (100 MHz, C;D;N) % #ig W3k 3. DL 4 5 3¢
Bk (12 ] i 18 19 F1 A% 2 -7-0-B-D- it W 3 %5 1% 1% 1R 1
PR RE S A — B, s E B 8 h g E-T-0-
B-D-Nlt Mg % 4 # B BR 1 ( chrysin-7-0-8-D-
glucuronopyranonside ) ,,

k&9 C,HO0,, EEMAK(HE), mp =
230 °C 4 fif ; HC1-Mg S i 5t FH 4 , Molish Jz i & FH
' H-NMR (400 MHz, C,D,N) ¢ & W % 2., "C-
NMR (100 MHz, C;D,N) $icdig W35 3. DL 4 5 3¢
ik [ 12 ] $i 30 1 B 550 Ip o Al e A — B, B
EY 9 M HEZETH (scutellarin) .,

&Y 10 C,H, O, B EH KR (=AM L),
mp 227 ~230 °C ;HCI-Mg J ¥ % P ¥4 . H-NMR (400
MHz, C;D,N) % 4 WL % 2, “C-NMR (100 MHz,
CsDyN) B4 W3¢ 3. DL b Bilis 5 sk [ 16 ] 3 1Y)
5,7- 8 5k-6 , 8- HY S i U IR U0k % AU AR — 3K,
WO E B Y 10 g 5,7- 5 Hk-6, 8- H A AL B R
(5,7-dihydroxy-6 ,8-dimethoxyflavone) ,
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®3 HAWG6~10 B H-NMR 7
Table 3 'H-NMR of compounds 6-10
i 6 7 8 9 10
3 7.03(1H,s) 6.97(1H,s) 6.96(1H,s) 6.96(1H,s) 7.02(1H,s)
6 6.96(1H,s) 6.75(1H,s) 6.07(1H,s) 6.90(1H,s)
8 6.81(1H,s) 6.90(1H,s) 6.72(1H,s)
2.6 7.92(2H,m) 7.92(2H,d,J=7.4 Hz)  7.83(2H,m) 7.85(2H,m) 8.10(2H,m)
3.5 7.44(3H,m) 7.46(3H,m) 7.46(3H,m) 7.46(3H,m) 7.52(3H,m)
1" 5.00(1H,d,J=7.2 Hz)  4.82(1H,d,J=7.2 Hz)
2~ 6" 4.46 ~4.75(6H,m) 4.36 ~4.70(6H,m)
6-0CH, 4.02(3H,s)
8-0CH, 4.00(3H,s)
AW Tt btk B Ik () 2 W - O o 0 e 0 4500 o 5 30 U

BRI 2 FH M, mp 135 ~ 137 °C ;'H-NMR (400
MHz,CDCl,):5.33(1H,d,J =5.2 Hz),3.51 (1H,
m),1.13(3H,d,J=7.2 Hz),0.93(3H,d,J =6.5
Hz) ,0.84(3H,d,J=7.5 Hz),0.82(3H,t,]/ =2.5,
9.5 Hz),0.81(3H,s),0.68(3H,s) ;" C-NMR (100
MHz,CDCL,)§:37.3(C-1),31.7(C-2),71.9(C-3),
45.8(C-4),140.8(C-5),121.6(C-6),33.8(C-7),
31.7(C-8),50.0(C-9),36.6(C-10),21.0(C-11),
39.6(C-12),42.2(C-13),56.6 (C-14),24.3 ( C-
15),28.3(C-16),56.1(C-17),11.7(C-18),19.5
(C-19),36.2(C20),18.6 (C-21),31.9(C-22),
23.1(C23),30.1(C24),29.2(C25),19.8 (C-
26),18.8(C-27),26.1(C-28),11.8(C-29). LI I
Bdi 5 SRR [ 17 43l B-45 5 Pt e 1% R — B, e %
EEY 11 K B-/ﬁiﬁﬁ @?(ﬁ-sitosterol) 5
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