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Chemical constituents from the roots of Scutellaria likiangensis
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ABSTRACT: AIM  To study the chemical constituents from the roots of Scutellaria likiangensis Diels.
METHODS The 90% ethanol extract from the roots of S. likiangensis was isolated and purified by silica,
Sephadex LH-20, and recrystallization, then the structures of obtained compounds were identified by
physicochemical properties and spectral data. RESULTS  Thirteen compounds were isolated and identified as
wogonin (1), baicalein (2), baicalin (3), chrysin (4), chrysin-7-0-B-D-glucurunopyranoside (5), chrysin-6-
C-a-L-arabinopyranosyl-8-C-B-D- glucopyranoside (6) , oroxylin A (7), oroxylin A-7-O-B-D-glucurunopyranoside
(8), tenaxin Il (9), tenaxin Il -7-O-B-D-glucuronopyranoside (10) , apigenin-6-C-B-D-xylopyranosyl-8-C-B-D-
ealactopyranoside ( 11), n-butyl-O-B-D-fructoside ( 12 ), n-dipentyl phthalate ( 13 ). CONCLUSION
Compounds 3, 5-6, 8, 10-13 are isolated from this plant for the first time.

KEY WORDS: Scutellaria likiangensis Diels; roots; chemical constituents; isolation and identification

WYL BE %S Scutellaria likiangensis Diels N & E R} MIRFIE AN E TR . X 26 22 26040 MR YT 25 b 4
SR, TR 2 500-3 100 m WA FAR M) 6 MBI AT, L% K
BN Y, b B TR EACES, A L SIER SR B —E 2 R, I HAUEE
Ky FhHEA TR, BAAVERA . R Y YRR TR AR LI N N VL B S AR 95% £ R
AU AT T ARG R A N, R b S ERIAE R EE TR ST, R R A T Bl
i, LIS, (HE AR MEGEEYE Arare, PO kT A e, b s e

b OB

i

$

KB, 2020-12-28
BB . amMARHAHARIT -2/ P B e IR A L300 [2017FF117 (-022) ]
EEENT. WEME (1975—), &, WA, WFPEHEmsE, Tel: 13529273362, E-mail: 11217005@ qq.com
*BEEE. £ M (1969—), @, WL, B, WFPAEMEBSII5E . Tel: 13888668877, E-mail: 1026535163@ qq.com
2399



2021 4F 9 A
F43E FEoM

R %

Chinese Traditional Patent Medicine

September 2021
Vol. 43 No. 9

T 134k AEY, Hb 3, 5-~6, 8, 10~13 AR
PN L LR =Y
1 W8

AV-400MHz %Y #8 T #% G 3% 4% 3% AL (B &
Bruker /A #] ) ; Mat-95 % 4% ( 3€ [E Finnigan 2
ﬁ]); A AR (ﬂgfﬁﬁ) ( HZX Yanaco 2
Hl) s FEEMEER (200 ~300, 300~400 H) . #
FEEMRER H (S HAL T ) ; Sephadex LH-
20 A (H L Pharmacia A ] ) 3 AR R (52 E
CIL AF]) o BRI sy dr sl (B R k2%
WHl—T) skTolkal (=maliEZ)

ANYLEE 2T 2018 4k H m M A BNTLT, &=
i S 2 2 i T ) B S O TR T R A T VT
% Scutellaria likiangensis Diels AR
2 BE5HE

BT 35 AR B LR 0. 75 kg, LA 8 f5H 90%
TN HA RT3 $ B 4 Wk, TRD AT i T A P AR R R
(178.9 ¢), MAEEKIEEZRFR, HLmRL
FEAEHL 3 Ik, AIF 3 AR, MR, MiRE
43.5 g, iCH Fr. A; FIGKIERARSEFHIE T FEAEE
3, A3 AR, FIER, 13127566.8 ¢,
M Fr. B,

Fr. A /G rERAE, DiAimiE . £ imik- LR
ZWE (100 1~5:1), =ZMEe-HE (100 : 1~
1:1) BREEBERL, £ TLC #8014 N 9 Nk
I3 A-1~A-9, A-5 Mo &REHE, AihE-2 R 2
g (40 :1~5:1) BEEEVEMEA 8 N4, Widr 3
ZRERCHE, AIMEE- R TR (40 0 1) PeMi4ifk,
HEAEMT B EY 1 (18.7 mg) ;5 i 6 LK
B, AilBE-2 /R Ol (30 0 1) Peigifk, Ha
Sephadex LH-20 #1:4tifk, PIHERGENL > 2515069 7
(21.3 mg) ; Wi 8 LREMH, O -4 LB
(20 : 1) PeMigiifh, P4 Sephadex LH-20 :4tifk,
NERGEN 7> A& 2 (18.5 mg) . A-8 i/ &
FERCHE, =S He-HEE (60 : 1~5:1) BEEEVEM
86 AW, TAr 2 KrEIHE, A k-2 R £
(40 : 1) PeMigiifh, P4 Sephadex LH-20 :4tifk,
=E W E-HEE (30 2) BEM A B G 12
(12.6 mg); W4T 4 LRk A, =& H %-H B
(10: 1) Peiaifb fmss &, »EEkaY 3
(22.6 mg); W4T 6 LRk A, = & H Le-H BE
(10: 1) ML, P2 Sephadex LH-20 #H:4lifk, =
AHBE-HEE (3:2) WhAEEEY 8 (14.6
mg) .

2400

Fr. B 0 & fkekE, DL=8 ke, =5 H k-
A (100 : 1~1: 1) BEREEVEIE, £ TLC K& &
IRI5rH 9 N B-1~B-9, B-2 i/ & rE A,
=R BE-HEE (100 1~20 2 1) BREEVEMLRS 7 1
oy, Wior 3 SrkEE = - (150 1) Bk
i, 545 Sephadex LH-20 #1:4lifk, P4 Ml 36 It 40 55
AW 13 (9.8 mg) 5 Uisr 5 LRk, =& M
Pi-HEE (10 1) Wiz, SmE5MS S50 Ew
4 (16.1 mg), B-6 Mi/martiett, =& H k- Bz
(40 = 1~1:1) BEEEVENAS 5 0o, Wisr 1 &6k
Bk = W e-H EE (15 2 1) Pemiaitk, B&
Sephadex LH-20 #1:4lifh, =& W fE-HEE (3 :2)
VMBS AL G 5 (13.8 mg); s 2 BhEK
F, =& P - EE (15 0 1) Pemiaiftk, H&
Sephadex LH-20 #:&fifk, PRI 2546 &90 9
(15.2 mg); W4 3 Sk, — & W k-
(10: 1) Yefigife, EE MK EHBALEY 10
(19.4 mg) ., B-8 WM& mE e, =& F k- i
(50 : 1~10 : 1) BREEVENLAS 9 DT, W4 &
BERCHE, =M Be-HEE (20 0 1) BEMBialifh, 45
o B RS 11 (10.3 mg); WA 6 &
Sephadex LH-20 #1:4lifb =G be-H B (3 :2) ¥
Wi, FERERH:, =AW R-HEE (5:1) e
EFEZS &, TEREEY 6 (8.9 mg),

3 HHETE

a1, EEsPRE W (TEE), HCl-Mg )2
M B, EIMS m/z: 284.3 [ MY, 4 T X
C, H,0,.,'"H-NMR ( 400 MHz, DMSO-d, ) &:
12.51 (1H, s, 5-OH), 10.80 (1H, s, 7-OH),
8.08 (2H, d, J=6.5Hz, H-2', 6'), 7.62 (3H,
m, H-3'~5"), 6.99 (1H, s, H-3), 6.32 (1H,
s, H6), 3.87 (3H, s, 8-OCH,); "“C-NMR
(100 MHz, DMSO-d,) &: 163.0 (C-2), 105.0
(C-3), 182.0 (C-4), 156.2 (C-5), 99.1 (C-
6), 157.3 (C-7), 127.7 (C-8), 150.0 (C-9),
103.7 ( C-10), 130.8 ( C-1"), 126.2 ( C-2',
6'), 129.2 (C-3', 5'), 132.0 (C-4"), 61.0 (8-
OCH,) . VA FHURE 530k [6] JeA—F, #ie
HIEEZ

a2, wagiih (W), HCl-Mg b2
FH M, EI-MS m/z: 270.2 [ M ]*, 4 7 =
C;sH,,0,.'H-NMR (400 MHz, C,D,N) &. 7.92
(2H, m, H-2', 6'), 7.28 (3H, m, H-3'~5"),
7.20 (1H, s, H-3), 6.57 (1H, s, H-8);" C-
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NMR ( 100 MHz, C;D;N ) 6. 164.5 (C-2), 164.3 (C-2), 110.1 (C-3), 183.4 (C4),
104.9 (C-3), 183.1 (C-4), 147.0 (C-5), 163.0 (C-5), 100.2 (C-6), 163.6 (C-7), 94.7

130.8 (C-6), 155.2 (C-7), 95.3 (C-8), 151.2
(C-9), 105.2 (C-10), 133.5 (C-1"), 127.3
(C-2", 6'), 129.6 (C-3", 5'), 133.0 (C-4"),
PiEE 5ocHk (7] A -3, S%EEh®E

G 3. BEmAR (WEE), HC-Mg b5
FH P, EI-MS m/z; 446.4 [ M ]*, 4 T =
C,H;0,,,'H-NMR (400 MHz, C,D,N) §: 8.07
(2H, m, H-2', 6'), 7.57 (3H, m, H-3'~5"),
7.04 (1H, s, H-3), 6.84 (1H, s, H-8), 5.23
(IH, d, J=7.2 Hz, H-1"), 4.04~3.18 (6H,
m, H-2"~6");" C-NMR (100 MHz, C,D,N) §:
163.5 (C-2), 108.2 (C-3), 183.8 (C4),
152.3 (C-5), 130.8 (C-6), 155.5 (C-7), 95.0
(C-8), 153.0 (C-9), 103.7 (C-10), 132.6 (C-
1), 127.5 (C-2', 6'), 131.0 ( C-3', 5'),
133.2 (C-4'), 100.8 ( C-1"), 75.1 ( C-2"),
77.3 (C-3"), 72.8 (C-4"), 77.6 (C-5"), 170.8
(C-6"), Dh &R 5wk [8] A3, #dw
HEEH

fear 4. kR (HEE), HCI-Mg [ 2
FH P, EI-MS m/z. 254.2 [ M]Y, 2 T =
C;sH,0,.,'"H-NMR ( 400 MHz, DMSO-d, ) &:
12.85 (1H, s, 5-OH), 10.93 (1H, s, 7-OH),
8.05 (2H, d, J = 8.0 Hz, H-2", 6'), 7.62
(3H, m, H-3'~5"), 6.95 (1H, s, H-3), 6.56
(IH, d, J=2.1 Hz, H-8), 6.77 (1H, d, J=
2.1 Hz, H-6);°C-NMR (100 MHz, DMSO-d,) &:
163.6 (C-2), 105.7 (C-3), 182.2 (C4),
161.7 (C-5), 99.4 (C-6), 164.8 (C-7), 94.6
(C-8), 158.0 (C-9), 104.4 (C-10), 131.2 (C-
1)y, 126.9 ( C-2', 6'), 129.6 ( C-3", 5'),
132.4 (C-4"), VA B 530k [9] A3,
e AR,

EY s, HEsRE & (W2, HCl-Mg 2
N5 PH M, EI-MS m/z: 430.4 [M]Y, 4 F X
C,H,0,.'H-NMR (400 MHz, C,D,N) 8. 7.92
(2H, m, H-2', 6'), 7.48 (3H, m, H-3'~5"),
7.05 (1H, s, H-3), 6.94 (1H, d, J=1.6 Hz,
H-8), 6.11 (1H, d, J=1.6 Hz, H-6), 5.35
(IH, d, J=7.2 Hz, H-1"), 4.73 ~4.47 (4H,
m, H-2"~5");” C-NMR (100 MHz, C,D,N) §&:

(C-8), 156.1 (C-9), 106.5 (C-10), 133.2 (C-
1), 126.7 (C-2', 6'), 129.3 (C-3", 5') 133.8
(C-4"), 101.8 (C-1"), 74.6 (C-2"), 77.9 (C-
3"), 73.4 (C-4"), 78.1 (C-5"), 170.2 (C-6"),
DI EgE 50wk [8] BA -, e A
R -7-0-B-D-NML W 75 IR 17

G 6. HEFIRE S (WEE), HCl-Mg X
NS BH M, EI-MS m/z: 430.4 [M]*, 4 T 30
C,H, 0, ,'"H-NMR ( 400 MHz, DMSO-d, ) &:
13.52 (1H, s, 5-OH), 8.19 (2H, m, H-2',
6'), 7.62 (1H, d, J=7.9 Hz, H4"), 7.57
(2H, d, J=7.9 Hz, H-3', 5'), 7.01 (1H, s,
H-3), 4.78 (1H, d, J=9.9 Hz, H-1"), 4.73
(1H, d, J=9.6 Hz, H-1"), 3.90 (1H, m, H-
2"y, 3.86 (1H, m, H-2", 4”), 3.78 (1H,
H-6"), 3.67 (1H, m, H-5"), 3.56 ( IH,
H-6"), 3.45 (1H, m, H-4"), 3.31 (1H,
H-3"), 3.27 (1H, m, H-5"), 3.12 (1H,
H-3") ;" C-NMR (100 MHz, DMSO-d,) &: 163.5
(C-2), 104.8 (C-3), 182.4 (C-4), 157.1 (C-
5), 108.3 (C-6), 161.2 (C-7), 105.3 (C-8),
155.2 (C-9), 104.0 ( C-10), 131.0 (C-1"),
129.2 (C-2", 6'), 126.9 (C-3", 5') 132.0 (C-
4"y, 74.1 (C-1"), 69.6 (C-2"), 72.8 (C-3"),
68.4 (C-4"), 70.1 (C-5"), 73.2 (C-1"), 70.9
(C-2"), 78.9 (C-3"), 60.4 (C-4"), 81.9 (C-
5"), 61.2 (C-6"), VL E%IESCEk [10] BA
— B, W N % -6-C-o-L-Ba 1A Wk PR 1 i -
8-C-B-D-7j 2] ML 11

a7, kR (Afi), HCl-Mg R 2
FH M, EI-MS m/z: 284.3 [ MY, 4+ 7 =
C,H,0,.,'"H-NMR ( 400 MHz, DMSO-d, ) &:
12.98 (1H, s, 5-OH), 7.87 (2H, dd, J=8.0,
1.7 Hz H-2', 6'), 7.52 (3H, m, H-3' ~5'),
6.67 (1H, s, H-3), 6.62 (1H, s, H-8), 4.03
(3H, s, 6-OCH,);"” C-NMR (100 MHz, DMSO-
d,) 8: 164.4 (C-2), 106.2 (C-3), 183.3 (C-
4), 153.5 (C-5), 132.1 (C-6), 155.4 (C-7),
93.7 (C-8), 152.3 (C-9), 105.5 ( C-10),
130.6 (C-1'), 126.5 (C-2", 6'), 129.3 (C-3',
5'), 131.6 (C-4'), 61.1 (6-OCH,), LI F%t#s
5ICER [11] A3, #BEEEN TZEE A,
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G 8. HEFIRE S (WEE), HCl-Mg X
B B PR, EI-MS m/z: 460.4 [M]°, 4% T =&
C,H,,0, .,'H-NMR (400 MHz, C,D,N) &. 7.83
(2H, d, J=7.5 Hz, H-2", 6'), 7.60 (3H, m,
H-3'~5'), 6.59 (1H, s, H-3), 6.12 (1H, s,
H-8), 4.65 (1H, d, J=7.4 Hz, H-1"), 4.51-
4.12 (4H, m, H-2" ~5"), 3.78 (3H, s, 6-
OCH,) ;" C-NMR (100 MHz, C,D,N) &: 161.6
(C-2), 100.9 (C-3), 183.0 (C-4), 153.6 (C-
5), 134.1 (C-6), 156.2 (C-7), 94.9 (C-8),
157.2 (C-9), 104.9 (C-10), 132.2 (C-1"),
123.0 ( C-2', 6'), 130.2 (C-3", 5'), 133.7
(C-4"), 101.0 (C-1"), 74.1 (C-2"), 77.6 (C-
3"), 70.4 (C-4"), 77.9 (C-5"), 169.2 (C-6"),
60.7 (6-OCH,), LA E%cda 5 3CHk [8] A —
B, WEE N TRAUR A-7-0-B-D-N I 4 % 0 1
PR .

&YW 9. Bk AR (WEE), HCl-Mg b2
FH M, EI-MS m/z: 256.3 [ M ]*, 4+ F =
C,H,0,.'H-NMR ( 400 MHz, DMSO-d, ) &:
12.99 (1H, s, 5-OH), 10.83 (1H, s, 2'-OH),
7.86 (1H, dd, J=28.5, 1.8 Hz, H-6'), 7.39
(1IH, t, J=9.8 Hz, H-4'), 7.05 (1H, d, J=
8.5Hz, H-3'), 7.04 (1H, s, H-3), 6.99 (1H,
d, J=8.5Hz, H-5"), 6.57 (1H, s, H-8), 3.76
(3H, s, 6-OCH,);" C-NMR (100 MHz, DMSO-
dy) 8: 161.3 (C-2), 108.5 (C-3), 182.3 (C-
4), 152.6 (C-5), 131.3 (C-6), 157.4 (C-7),
94.2 (C-8), 152.6 (C-9), 104.1 ( C-10),
117.3 (C-1'), 156.7 (C-2"), 117.0 ( C-3"),
132.7 (C-4'), 119.4 (C-5"), 128.5 ( C-6"),
59.9 (6-OCH,) ., DA L##s 5 3CHk [12] A —
B, BEEAEESR,

&Y 10, EABAR (WEE), HCl-Mg K5
2 M, EI-MS m/z: 476.4 [ M7, 4 T X
C,H,0,,'H-NMR ( 400 MHz, DMSO-d, ) &:
12.89 (1H, s, 5-OH), 10.85 (1H, s, 2'-OH),
7.89 (1H, dd, J=28.0, 1.7 Hz, H-6'), 7.42
(1H, ddd, J=8.0, 7.4, 1.7 Hz, H-4'), 7.11
(1H, s, H-3), 7.08 (1H, d, J=7.4 Hz, H-
3'), 7.06 (1H, s, H-8), 7.02 (1H, d, J=8.0
Hz, H-5'), 5.59 (1H, d, J=4.4 Hz, 2"-OH),
5.48 (1H, d, J=7.4 Hz, H-1"), 5.34 (2H,
dd, J=7.2, 2.2 Hz, 3", 4-OH), 4.20 ~3.38
2402

(4H, m, H-2"~5"), 3.77 (3H, s, 6-OCH,);
“C-NMR (100 MHz, DMSO-d,) &: 162.0 (C-2),
108.8 ( C-3), 182.5 (C-4), 152.5 (C-5),
132.4 (C-6), 156.0 (C-7), 93.9 (C-8), 152.3
(C-9), 105.9 (C-10), 117.1 (C-1"), 156.9
(C-2"), 117.1 (C-3"), 132.9 (C-4"), 119.3
(C-5"), 128.5 (C-6'), 99.3 (C-1"), 72.8 (C-
2"y, 75.6 (C-3"), 71.2 (C-4"), 75.2 (C-5"),
170.1 (C-6"), 60.3 (6-OCH,) . A L% 5 3Ciik
[12] BEEAR 3, BUEEE N PEE R 1-7-0-8-D-ik
VR A WHTRE R Y

&Y 11, REAKK (E7), HCI-Mg Jx
A BH P, ELMS m/z, 548.6 [M]Y, 2 T =&
CoHy Oy, 'H-NMR (400 MHz, DMSO-d, ) &:
13.52 (1H, s, 5-OH), 8.09 (2H, m, H-2',
6'), 7.05 (2H, d, J=8.5 Hz, H-3", 5'), 7.01
(1H, s, H-3), 5.03 (1H, m, H-1"), 4.11 ~
3.05 (4H, m, H-2"~5"), 3.84~3.05 (4H, m,
H-2" ~ 5");" C-NMR (100 MHz, DMSO-d,) &:
164.2 (C-2), 1040 (C-3), 1825 (C-4),
157.1 (C-5), 108.3 (C-6), 163.5 (C-7),
105.3 (C-8), 152.4 (C-9), 104.8 (C-10),
120.5 (C-1'), 129.1 (C-2"), 116.5 ( C-3"),
161.2 ( C-4'), 116.5 (C-5"), 129.1 ( C-6"),
104.1 (C-1"), 73.8 (C-2"), 69.1 (C-3"), 81.9
(C-4"), 69.6 (C-5"), 70.1 (C-6"), 76.7 (C-
1), 69.6 (C-2"), 74.1 (C-3"), 68.4 (C-4"),
79.3 (C-5"), 61.2 (C-6"). Lh b %85 3k
[13] JEAR—3, M%E N T HER-6-C-B-D-MLi A
WHHE-8-C-B-D-MEL I~ FLHEH

eEW 12 BOBK (A7), ELMS m/z:
236.3[M]*, 4+ F X C, Hy O, 'H-NMR (400
MHz, CD,0OD) &: 3.91 (1H, d, J=9.6 Hz, H-
3'), 3.80 (1H, m, H-5'), 3.74 (1H, dd, J=
11.8, 3.2 Hz, H-4"), 3.74 (1H, dd, J=11.2,
1.0 Hz, H-6'), 3.69 (1H, d, J=12.0 Hz, H-
2'), 3.66 (1H, d, J=12.1 Hz, H-1'), 3.65
(1H, dd, J=12.0, 2.0 Hz, H-6), 3.57 (2H,
m, H-1), 1.54 (2H, m, H-2), 1.47 (2H, m,
H-3), 0.98 (3H, t, J=7.2 Hz, H-4);"C-NMR
(100 MHz, CD,0OD) &: 61.8 (C-1), 33.5 (C-
2), 20.7 (C-3), 14.5 (C4), 63.7 (C-1'),
101.7 (C-2"), 70.8 (C-3"), 71.7 (C-4'), 71.2
(C-5"), 65.3 (C-6'), VI E&dm53cmk [14] %
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AR—F, BMUERENIE T H-0-B-D-ME I BT

b &9 13, JC AR |k, EI-MS m/z.
334.6 [ M]*, 4> F 3 €, Hy O,,'"H-NMR ( 400
MHz, CDCl,) &: 7.70 (2H, dd, J=3.3, 5.7
Hz, H-3, 6), 7.51 (2H, dd, J=3.3, 5.7 Hz,
H-4, 5), 4.29 (4H, t, J=6.7 Hz, H-2', 2"),
1.74~ 1.66 (4H, m, H-3', 3"), 1.46 ~ 1.38
(4H, m, H-4', 4"), 1.23 (4H, s, H-5", 5"),
0.94 (6H, t, J=7.4 Hz, H-6', 6");" C-NMR
(100 MHz, CDCl,) 6. 132.6 (C-1, 2), 129.1
(C-3, 6), 131.3 (C-4, 5), 167.9 (C-1", 1"),
65.8 (C-2', 2"), 30.8 (C-3", 3"), 29.9 (C-4',
4"y, 19.4 (C-5", 5"), 13.9 (C-6', 6"), VA %K
PG SCHR [15] BEA —F, Mo MARR iR
ISR,
4 it

N VT 38 X 5 L 5 [R) o 2 P BRI 24 1Y) 24 9%
g, FESAEMAT (kAW 3. 5~6. 8, 11)
M (kAW 1~2. 4, 7. 9~10), L2245
BOAAIL, (EEIVLE SR S AR (bG Y12~
13), K3, 5~6. 8, 10~13 HE KM%Y
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