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Chemical Constituents from Stems and Leaves of Scutellaria baicalensis
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[ Abstract | Objective: To study the active components for antimicrobial activity in stems and leaves of
Scutellaria baicalensis. Method: The components were extracted by using 60% ethanol cold immersion method,
isolated and purified by silica gel chromatography, polyamide chromatography, Sephadex LH-20 column and
HPLC, recrystallization and other methods. Their chemical structures were identified on the basis of
physicochemical properties and spectral analysis ('H-NMR, "C-NMR, UV and MS). Result: Eight monomeric
compounds were isolated from 60% ethanol extracts for stems and leaves of S. baicalensis, and their structures were
identified as carthamidin-7-0-B8-D-gluclronide (1), 5, 4'-dihydroxy-7-methoxyflavanone (2), genkwanin (3),
oroxylin-A-7-0-B-D-gluclronide ( 4 ), 7-methoxychrysin (5 ), chrysin (6 ), 3', 4', 5, 5, 7-
pentamethoxyflavone (7), and carthamidin-7-0-B-D-gluclronide (8). Conclusion: Compound 3 was isolated from
stems and leaves of the plant for the first time. Compounds 2, 5, 7 were isolated from this plant for the first time.

[ Key words | stems and leaves of Scutellaria baicalensis; chemical constituents; isolation and purification;
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K2R SR U A GBI 5T, SE 0 F R T S 2R R
B P22 v A 2R R RO 0 25 BT M it
BBLR PURIR S TAE, 25 R, 5L
I 2 IO X 4 €0 B A BR P 45 13 Fh 38 BRANE YK
AR ILT B PT B S 1S BN 0 I AR I
Xof 43 B €0, ) IR AT R L T I /N BB TS R I e 1Y
AP 5 B 2R T T LR MR S A O
AR/NE Th1/Th2 20 i () ~F fi K HAH 5C 40 i I+ +
P -y (IFN-y ) , 1 40 4 310 (1L-10) By 357
B2 2R A T e DR TR B BT A 48 50 R 2R ik
A Tl 20 R 4B 00, 5 B e o OB R 2 D RE D
K ZE I A T VA DX BRI A O A 5 e A
i BB PE O B R D, A T BIL I AT R 2 Ja 5 1
AU I P R AR I R S SR AR ek
B K S By

SRy E— 2 Jie) B R 2R 2 ) o A AR S LA
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B ZEN 60% £ WE VS 4R U B Ak 2 i o AT T
RAWFSE 0 B 15 3 8 A s b &9, o B Ak 1
JBT I i AR 43 ) 2 R R T SR 3R -T-0-B-D - % B
BERRHE (1) ,5,4"- " R JE-7-H R 5 A B (2) , 58
R (3), TIRER A-T-0B-D-H % FERE IR H (4) ,
T-WEEABER(S) , AH % (6),3",4",5,5",7- 1
SEIETE (7)) , 2L AE R -7-0-B-D-H) & W TR H (8) .
a3 HE RN E S 2Lt h B8 L, G 2,
5.7 HE RN EE Y o B35,

1 &

LC-10A 7Y 35 380 AH 35 ( H A 5 HEA R A FR
N E]) L1200 351 A0 AE A (R FER R A B
INE], R B K I 28 DAD, Agilent Chemstation
fb2E TAEYE ) , AG-245 # Ha —F 43 HF K (i 1 M 4%
-2 R Z E bR e fn A BR A 7)), CT ALAPHA 1-4LD
RZ6 A VR T 1ML (15 Christ 22 7)) , XT-4 7Y 5
J5 500 7 A (O] B R AR AN AR A R F] ), Spectrum-
752 AN OGBS AR A E] )
INAVO-600 # #% #f 3 4 X (TMS h N b5, % H
Varian /3 F) ) , Zabspec B & 43 ¥ #1542 ( 3£ [
Micromass 2~ ) ) o

AB-8 AL W KA R (RS TP R4 T, 4t 5
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20120301 ) , ¥ 0 38% ik ¢ (F B L T, it 5
120211) ,LH-20 % #2 Py & 75 28 B &E I ( Sephadex , i
. GE Healthcare 2 @], #lt 5 10083101 ) , B ik i ¥y
(CHFTT 240 T, 4L 20120601 ) , 7 F K 710 5
VA TR

WA 2R 2012 4F 10 R AR Tk 4 K 1l 17
feH 28 v [ 24 0 B DR B 245 4 A FR 54T 28 W) 4T
2l i Bk A SC 3 R TR TR BHAE W) B % Scutellaria
baicalensis [T 1 25 M, #5 A< (CMSBG-001 ) ¥ 7 T
TR A S 2 g TP 25 R 5T BT A AL T 9T
2 RESE

T 250 20 kg, B 10 £ 5 60% 2, [ 5
PR3 W, B 72 b JE A, BT IEW, AR IR T
2.2 kg, R AIE K A H, AT L = U b
AR IE T B AR UR A B, 45 = 40 Y ot A BB 437 320
g, 1E T EEZEBUGH AL 900 g B =& H B 100 g,
IE AR RE R RE €03, 1 i -2 R TR (40 1) TR, A5
fr.l ~4,fr. 1 R E BRI, B G9 5(28
mg) ;fr. 2 28 f B RERCHE (B 3%, 15L& 3(22 mg) ;
fr.3 28 5 REAT (3l 45 G F 45 dn ik Ak, L &
P 6(25 mg) LG 7(18 mg) . WIE T BEER AL 900
g, AB-8 K fL WL BfF 4% B 43 B9, & WE-OK BB RE VR B, 15
50% Z,FEPE ) (Fr-C) 190 g, BL Fr-C 190 g, A ik ik
RS, 3 DA = G P e -FR B (9: 1,5: 1) Y, &5
WA T 2 4, 4% Fro 1 ~ 4, Fro 1 &R B R A
T, ST BE-TEE(9: 1,50 1) YEIBL, 45 & B 45 f ik 2l
16,56 E W 2(23 mg) ;Fr. 2 B RERAE (3, =
A bE-H -7k (90:35:6,60: 35:10) P, 45 &
HPLC 4lifl , i+ 59 8(21 mg) ;Fr. 4 28 52 ik At
gk, =P - EE-7K (902 35:6,60: 35: 10) P flid
SO BRI 4> 85, Sephadex LH-20 Zlifk. , 43 5 154k
B 1(24 mg) fLE5Y 4(21 mg) .
3 KT

a1 ek R(HE), UV, 267,332
nm; EI-MS m/z 445 [M + H] ", 287 [M + H -
176 1 * ,'"H-NMR ( CH,OH-d,, 600 MHz) &: 7.90
(2H, d, J=8.0 Hz,H2", 6'),6.94 (2H, d, J =
8.0 Hz,H-3",5'),6.83 (1H, s, H-3),6.67 (1H,
s, H-8),6.50 (1H, s, H-6),5.17 (1H, d, J=6.2
Hz, H-1"), “C-NMR ( CH,0H-d,, 150 MHz) §:
164.6 (C-2),104.1 (C-3),184.1 (C-4),162.9 (C-
5),101.2 (C-6),162.9 (C-7),96.1 (C-8),158.9
(€-9),104.1 (C-10),123.1 (C-1"),129.8 (C-2',
6'),117.1(C-3"5"),162.8 (C4'),96.1 (C-1"),
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73.0(C2"),76.6 (C-3"),74.4 (C4"),77.3 (C-
5"),176.0 (C-6"), H53Cwk[5]hr3K-7-0--D-
T 250 R T T DB BN L A AR — B A 1
SE N TR 3R -T-0-B-D-T W B RE TR 1

k& W 2 @R H-NMR, (DMSO-d,,
600 MHz) 6:11.80 (1H,s,5-OH),9.54 (1H, s,4'-
OH),8.07 (1H,s,H-8),7.33(2H,t,J = 8. 4Hz, H-
2',6'),6.79(2H, m,H-3",5") ,6.18 (1H,s, H-6) ,
5.42(1H,dd,J=12.0,3.0 Hz,H=2),3.75(1H,dd,
J=16.8,12.0 Hz, H3a),2.74 (1H,dd, J = 16. 8,
3.0 Hz, H-3b),3.82 (3H, s, 7-OCH, ), "“C-NMR,
(DMSO-d,, 150 MHz)§:78.4 (C-2),42.3(C-3),
197.2(C-4) ,148.3(C-5),92.4(C-6),157.6(C-7),
92.4(C-8),148.3(C9),102.3(C-10),155.7 (C-
17),128.3 (C2"), 126.5 (C-3"), 157.1 (C4"),
129.0(C-5'),115.0(C-6") ,56.1(7-0CH,), 5 X
BRL6 ] 5,47 - F8 BL-7-F & B — S 0 T O 0 A5 4
WA —B AL G 2 B R 5,4"- 8 5-7T- WA
FE AT

k&4 3 HRE KK, H-NMR, (DMSO-d,,
600 MHz)§:12.95 (1H,s,5-0H),10.36 (1H,s,4'-
OH),6.36 (1H,s, H-3),7.95(2H, m, H2',6"),
6.92(2H, m, H3',5'),6.83 (1H,s, H8),6.75
(1H, s, H-6),3.86 (3H, s, 7-0CH, ), “C-NMR,
(DMSO-d, , 150 MHz)§:163.8(C-2),102.7(C-3),
182.8(C-4),158.3(C-5),97.5(C-6),164.8(C-7),
92.3(C-8),156.2(C-9),104.3 (C-10),122.3 (C-
1),130.4(C2", 6'),116.9(C-3", 5'),162.5(C-
4'),55.0(C-0OCH;) . 53CHk[7] 564k %= U 35 2K
P LR A — 3 A B 3 W It e & .

k& 4 R @K K, H-NMR ( DMSO-d,,
600 MHz) §:12.81 (1H,s,5-OH),7.04 (1H,s, H-
3),7.10 (H, s, H-8), 8.08(2H, m, H2', 6'),
7.60(3H,m,H-3", 4’,5'),5.56 (1H, d, J=5.4
Hz, H-1"), "C-NMR(DMSO-d,, 150 MHz)§:163.7
(€C2),105.0(C-3),182.5(C4),152.2(C-5),
132.6(C-6),156.2(C-7) ,94.1(C-8),152.5(C9),
106. 0(C-10),130. 6(C-1") ,126.5(C-2", 6'),129.2
(C-3",5"),132.1(C4"),99.5(C-1") ,72.8(C-2"),
75.5(C-3"),71.2(C-4"),75.9 (C-5"),169.9 ( C-
6"),60.3(C-OCH;) ., 5 XHk[8]H T)Z4LHE A-7-
O-B-D-7 % Wl W5 1R P8 B die LU B A — 30, ik &
Yy 4 W N TIRAER A-T-0-B-D-H & ERERR 1Y .

&Y S k¥ @k K, H-NMR ( DMSO-d,,

600 MHz)§:12.80(1H,s,5-0OH) ,7.02(1H,s,H-3),
6.39(H, d, J=2.4Hz, H-6),6.81 (1H, d, J =
2.4Hz, H-8),8.09(2H,m,H-2", 6'),7.62(3H,m,
H-3', 4", 5'), “C-NMR ( DMSO-d,, 150 MHz) §:
163.2(C-2),105.2(C-3),181.9(C-4),161.5(C-
5),99.0(C-6),164.5(C-7),94.1(C-8),157.5(C-
9),104.0(C-10),130.7(C-1"),126.4(C-2", 6"),
129.2(C-3",5'),132.0(C4") , H53CHk[9]h 7-
A I R PR LA AR B G S e
R T-HAEEAM R .

A6 R (=5 F be-F R ) . H-
NMR ( DMSO-d,, 600 MHz)§:12.81(1H,s,5-0H),
10.88(1H,s,7-0OH) ,6.95 (1H,s,H-3),6.21 (H,
d, J=2.4 Hz, H6),6.51 (1H, d, J=2.4 Hz, H-
8),8.05(2H, m,H-2", 6'),7.58(3H, m,H-3", 4',
5'), “C-NMR, ( DMSO-d,, 150 MHz) §:163.2 ( C-
2),105.2(C-3),181.9(C-4),161.5(C-5),99.0( C-
6),164.5(C-7),94.1(C-8),157.5(C-9),104.0(C-
10),130.7 (C-1"),126.4 (C-2", 6'),129.2 (C-3",
5'),132.0(C-4"), H53CHR[ 10 ] F1 45 &R B0k 28
IR A —F AL B 6 HiE HEW R .

a7 IRE ARG S (HEE) . FAB-MS
m/z373 [M+H]" ,359,327,283,219,181,132,93,
75.,'H-NMR ( DMSO-d,, 600 MHz) §:7.31(2H, s,
H2',6"),6.92 (1H, d, J =2.4 Hz, H-8),6.90
(1H, s, H-3) ,6.52(1H, d, J=2.4 Hz, H-6) ,3.91
(6H, s, H-3',5-0CH,), 3.89 (3H, s, H4'-
OCH,) ,3.84(3H, s, H-7-OCH,) ,3.74(3H, s, H-
5-0CH,), "C-NMR (DMSO-d,, 150 MHz) §:175.7
(C4),163.7(C-7),160.2 (C-2),159.3 (C-9),
159.1(C-5),108.3(C-10),108.1(C-3),96.3 (C-
6),93.5(C-8),153.2(C-3",5"),140.2 (C4"),
126.2(C-1),103.6(C-2",6") . H3c@k[11] %} M,
AL A% 37 ,47,5,5" 7 B A L T

e 8 HEAMAK(HPE), UV, 202,285
nm; EI-MS m/z 463 [M + H] ", 287 [ M + H -
176 1 ,'"H-NMR ( DMSO-d,, 600 MHz) &: 11.80
(1H, s, 5-OH) ,11.66 (1H, s, 8-OH) ,9.59 (1H,
s, 4'-OH) ,8.10 (2H, d, J=8.2 Hz, H2", 6"),
8.00 (2H, d, J=8.2 Hz, H-3",5'),6.81 (1H, s,
H-6), "C-NMR (DMSO-d,, 150 MHz)§:74.7 (C-
2),65.0 (C-3),199.9 (C-4),160.0 (C-5),96.8
(C-6),130.7 (C-7),156.5 (C-8),155.5(C-9),
105.2 (C-10),130.8 (C-1"),130.2 (C-=2",6"),
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117.0(C-3'5"),156.0 (C-4'),102.0 (C-1"),74.7
(C-2"),77.1 (C-3"),74.1 (C-4"),80.7 (C-5"),
172.0 (C-6") , 53CHR[12 ] H L6 -7-0-8-D-% %]
WHEE R 1 BOS B0s LA A — B &) 8 e b
LLAL R -T-0-B-D-H FFERE TR 1 .
4 fROMEEERN

D 4 B 0, 5 7 1R A I PR Bk L 4 € 7 2 K TR b
TERR 160 7 2 BR R AR AR R W 3% A TR s ok Ay it
WX o B AR 8 A FRAL & kAT TR S BT
BIEHERI , 25 SRR AW 1T FE-T-0-6-D-
A0 R ) X 6 A BRI A — A
F B /NI BE (MIC) g 2.5 g L' d5e /NS B e
(MBC)H5 g-L°",
5 itig

T b 48 75 18 b X Ay B8 5 A T8 Bl X, BT A
TR LR R B 5% 0T Ml IR S (B PR 4 AL OE L
Bihy SR EE e E ., B RG AR, K
SRR A 1 R IR B A ORI B . S S o A
LG BRI AR Bl 2 T AE xS 2R SR
M) 25 HE PR I T 2 0 B U T —E R
R T 8 % 25 i v Ak 2 B 43 0 A 5 AT A AR X A
/b 1 X A4 THT I R HC 24 550 ) o Rk il o AR S AR 1
[ AR ST I =N SR 1 A - G I N e 29
HEAT T 43 B Ak 250 55 5 FAR SN PL 1RT I6 PEAG I, 2
YRR 8 MR G, K 1 MM A E IR
MBS ZE b h Ay AR 3] 3 ANMEA Y B IR B
TP A3 B AR 3], A ORI R Sy 8 5 25 23
Bl A s SR B TR AR, S dE T B A 2R il R
FHZG a5 1 B .
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