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Chemical constituents from whole plants of Scutellaria viscidula

XIANG Kang-lin, HAN Qing-tong, ZHAO Lin, DAI Sheng-jun

School of Pharmaceutical Science, Yantai University, Yantai 264005, China

Abstract: Objective To investigate the chemical constituents from the whole plants of Scutellaria viscidula. Methods By means of
preparative HPTLC and column chromatography over silica gel and Sephadex LH-20, the chemical constituents were isolated and
purified. Their structures were elucidated by physico-chemical properties and spectral analyses. Results A total of 22 compounds
were isolated and identified as: 5-hydroxy-7,8-dimethoxyflavone (1), chrysin (2), 5,7-dimethoxyflavone (3), 5,7,4"-trihydroxy-
6-methoxyflavone (4), 5,7,4'-trihydroxyflavonoid (5), 5,7,2'-trihydroxy-8-methoxyflavone (6), 5,7-dihydroxy-8,2'-dimethoxyflavone
(7), 5,7,2'-trihydroxy-6-methoxyflavanone (8), 5-hydroxy-6,7,8-trimethoxyflavone (9), 5,6,7-trimethoxyflavone (10), 3,5-dimethoxy-
6,7-methylenedioxyflavone (11), 5,2'-dihydroxy-7,8,6"-trimethoxyflavone (12), 5,2'-dihydroxy-7,8,6"-trimethoxyflavanone (13),
5,7-dimethoxyflavanone (14), 7-methoxy-chrysin (15), 2'-hydroxy-5,7,8-trimethoxyflavone (16), ferulic acid (17), 4-hydroxy-3-
methoxybenzoic acid (18), p-hydroxy-benzaldehyde (19), 3,5-dimethoxy-4-hydroxybenzoic acid (20), 7-hydroxy-6-methoxy-
coumarin (21), 6,7-dihydroxyl-coumarin (22). Conclusion Compounds 1,3—16, 18 and 20 are isolated from Scutellaria viscidula for
the first time.
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SCHRTARE R B, 20258 1 2003 4EXTHE B
SRR AT, ST R R
TSR A AT, TR DA G SCRRARIE .
RN T R B BN 2 R R,
IRE B 25 1R R AR, A SEgR XS 95% LT dR
BT T RS EE 2R EaikEAR, M
SRR 22 MEEY, A 16 AR, 4 DR
2 NEEER, N S-REE-7,8-  H AL T
( 5-hydroxy-7,8-dimethoxyflavone , 1) . H # %
(chrysin, 2). 5,7- ~H% LB fi (5,7-dimethoxy-
flavone, 3). 5,7,4- =¥FE-6-H FHFETEE (5,7,4-
trihydroxy-6-methoxyflavone, 4). 5,7,4"- = F2 3L #{ i
(5,7,4'-trihydroxyflavonoid, 5). 5,7,2"- =¥ %t-8-H
AL (5,7,2'-trihydroxy-8-methoxyflavone, 6).
5,7- 38 5-8,2"- T HI R AL B (5,7-dihydroxy-8,2'-
dimethoxyflavone, 7). 5,7,2'-=§3k-6-H A% A
Tl (5,7,2'-trihydroxy-6-methoxyflavanone, 8). 5-
¥ -6,78- = W & £ | B ( 5-hydroxy-6,7,8-
trimethoxyflavone, 9). 5,6,7- = &L (5,6,7-
trimethoxyflavone, 10). 3,5- 4 3t-6,7-W. H %
FETEREA (3,5-dimethoxy-6,7-methylenedioxyflavone,
1), 52- " 5-78,6- = H & L E (52-
dihydroxy-7,8,6'-trimethoxyflavone, 12). 5,2- %%
5:-7,8,6'- = H 4 H: Z A E (5,2'-dihydroxy-7,8,6'-
trimethoxyflavanone, 13). 5,7-— H %% S H
( 5,7-dimethoxyflavanone, 14). 7-H AKX AP &
(7-methoxy-chrysin, 15). 2"-¥83£-5,7,8- = S A8
(2"-hydroxy-5,7,8-trimethoxyflavone, 16). Bi[%#
R (ferulic acid, 17). 3-F I -4-FH K F R
(4-hydroxy-3-methoxybenzoic acid, 18). XIFtHLIK
& (p-hydroxy-benzaldehyde, 19). 3,5- 4 J&- 4-
FEIEHER (3,5-dimethoxy-4-hydroxybenzoic acid,
20). 6-H%EJL-7- #2557 & &K (7-hydroxy-6-methoxy-
coumarin, 21). 6,7- _#FAFE K (6,7-dihydroxy-
coumarin, 22). &) 1. 3~16. 18 120 HH K
MKEE 7 A5 3.

1 X5

XT-4 F B4 s AN il R S 56 3 45 A7 PR
y#]);  Autospec-Ultima ETOF T i i8¢ (3
Micromass A %] ); AVANCE IIITM 400 %Y i i 4%
I i AAE AR EBE (30~60 H) WH
S EA T AR A ;s Sephadex LH-20 Ak
SR WO HE 140 3677 s 2 IR (GFasa)s

N

=
=

FEOIE AT RS (200~300 H ) Al 2ok 4 18 2 i
B (HPTLC, 20 cmX20 cm) ¥R BT
IR

M BFE AR T 2016 4R HILARBIG)T, &
W& K2 e R 2 ot = A T E N E
TERE X JEAE YR B35 Scutellaria viscidula Bge.
BTIe4s, brAd (YP15065) {R1E TG K22
AR AE .

2 ERESE

BT BRI B % 45 40.0 kg, e, 115
H 95% L FEFRAEE 3 K, AR 1 he AIFFEEL
W, WERGEHERE 2.7 kg. KBRARERFT
KA, AR AT BERR e BT RE R E AL,
REHB o A FE ORI G, 13 BEIR RS A7 (225.3
2o BATR CBEREHGHAL 1 Yol ik SRk ek i,
M LB T K. 60% LB, &9 60% BB
W, RS, fHRE 1458 g; IR E B R
i (200~300 H)> &, HbE-INEd (100 @ 0—
50 1500 BREEEVENL, ZMEE1E (TLC) MiREHF
LR 2y, 133 24 ALY Fr. 1~24.

Fr. 12 (8.4 g) I EERA: (11 (200~300 HD,
RO bE-TAE (90 10—~57 : 43) BEREEVERL, 4 TLC
SN, A HFRF A1 Fr. 12.1~12.4. Fr. 12.3 584
AL Sephadex LH-20 (3 (95% £, B -t iz
CBE 1 DML O, Fdd s R &2 (20
emX20 cm, FAG-HET 90 @ 10, ¥R Cke-BEES 2.1
55:45) MIRESESAk, BHAY3 (82 mg)
F18 (65 mg). Fr. 12.2 &3t Sephadex LH-20 3 A1
(95% L FE-BERR 2.5, 1 1) Wik R, =)
# TLC (20 cmX20 cm, ¥ CU-BEAR L g 50 @ 48)
25y B 544k, 52EY 11 (31 mg). 12 (46
mg) 118 (27 mg). Fr. 14 (7.8 g) iz LR AL
i, O k-TAEA (85 1 15—>50 1 50) BEEEVEML, &
TLC 73 #r, A IFAHFEER S>3 Fr. 14.1~14.3, Fr. 14.1
o4t Sephadex LH-20 FE€il (95% L FE-BHFR £
10D Pelibrktazm, FHE R TLC (20 cmX
20 cm, SUA5-AEH 85 1 15) MIZ kB 54k, 15
FItb &4 4 (68 mg) 110 (40 mg). Fr. 14.3 @it
Sephadex LH-20 ¥ il (95%ZFE-BEFRAHE 10 1)
Vel 2R, B4 TLC (20 cmX 20 cm, &
f-FEE 90 © 100 MIRE 5 E Kaith, 15246ED 5
(132 mg) 6 (26 mg). Fr. 15 (8.5 g) BHEER
KB, BROEE-PIEA (85 & 15—50 & 50) BB/,



¢ %% Chinese Traditional and Herbal Drugs 2§ 50 % 25 24 3§ 2019 £ 12 A

* 5919 -

2 TLC iR & IF45 %) Fr. 15.1~15.4. Fr. 15.1 @it
Sephadex LH-20 1 t4i (95% L BE-BEFR B8 12 1)
Velikr LR, w4 TLC CEA5-NEH 85 1 15)
(12 IR 5 B e aidk, 134664 17 (28 mg) Al 20 (57
mg). Fr. 15.3 £id Sephadex LH-20 #: i (95%7.
ME-BERR MR, 10 D) Wb, a4 TLC
(E5-FBE 90 © 100 BIRE D& Kkdith, [E6E
Y21 (27 mg) 122 (20mg). Fr.7 (5.7 g) iaf
RERAE RS, O kE-NER (95 1 5—70 30D BAE
Ve, 4 TLC A& 453 Fr. 7.1~7.2. Fr. 7.2 18
it Sephadex LH-20 #F: (il (95% . BE-BEIR .16 1
D Wik ktaR, il TLC FCk-BEiR 4
fig 60 : 40) I 88 Kalith, BEMAEY 14 (33
mg). 16 (27 mg) 119 (35mg). Fr.8 (6.1g) &
RRERAE B, S OkE-E (95 1570 30D 6
FEENL, 2 TLC 4347, A 5152 Fr. 8.1~8.3. Fr. 8.2
231 Sephadex LH-20 F:fik (95% . BE-BE R £
1D Bl LB, Sl TLC GF O l-Big
LB, 60 1 40) WIREHEkaith, [HEMLEY 9
(32mg). 13 (25mg) Ml 15 (38 mg). Fr. 8.3 il
Sephadex LH-20 #: 4 3% (95% 4 FE-BEIR B8 1 0 1)
PeWibR L EER, Mm% TLC GFOk-BER 41
65 : 35) MZ W& Kaith, BE2 (110 mg.
Fr.9 (2.5 g) BHMERAEGNE, HOk-NEE (95
5—65:35) BV, 4 TLC KMiRAIFEE] Fr
9.1~9.3, Fr. 9.2 iliid Sephadex LH-20 #: i (95%
LIE-BEIR OB 1 DBk 25, Sl TLC
(R O e-BE R 218 55 © 45) 25773, IR0 E K4l
th, BEHLAEY 1 (26 mg) F17 (34 mg).
3 HMEE

EY 1: mEK K (FED, mp 178~181 C.
ESI-MS m/z: 299 [M+H]". 'H-NMR (400 MHz,
CDCl;) d: 7.93 (2H, m, H-2', 6), 7.54 (3H, m, H-3'~
5", 6.67 (1H, s, H-3), 6.43 (1H, s, H-6), 4.03 (3H, s,
7-OMe), 4.01 (3H, s, 8-OMe); "*C-NMR (100 MHz,
CDCl;) 6: 164.1 (C-2), 105.0 (C-3), 181.7 (C-4), 156.4
(C-5), 94.5 (C-6), 158.1 (C-7), 127.7 (C-8), 148.5
(C-9), 104.5 (C-10), 130.2 (C-1"), 126.1 (C-2', 6),
128.8 (C-3', 5), 132.1 (C-4"), 61.5 (7-OMe), 55.4
(8-OMe). LA -3¥E 5 cikdhid — 5", s wibs
Y1 N 5-536-7,8- AL .

& 2: kR (FEED, mp270~273 C.
ESI-MS m/z 255 [M+H] . 'H-NMR (400 MHz,

DMSO-dg) 6: 12.78 (1H, s, 5-OH), 10.86 (1H, s,
7-OH), 8.04 (2H, m, H-2', 6'), 7.57 3H, m, H-3'~5"),
6.93 (1H, s, H-3), 6.48 (1H, d, J = 2.1 Hz, H-8), 6.18
(I1H, d, J = 2.1 Hz, H-6); “C-NMR (100 MHz,
DMSO-ds) 6: 162.1 (C-2), 105.4 (C-3), 180.5 (C-4),
161.5 (C-5), 99.4 (C-6), 164.1 (C-7), 94.5 (C-8), 156.3
(C-9), 103.1 (C-10), 130.3 (C-1"), 129.5 (C-2', 6"),
125.6 (C-3', 5"), 131.3 (C-4"). FiRFAL H B LI
5CERIEREA T, WA 2 NEAME.

&Y 3: HEMAR (B, mp 115~117 C.
ESI-MS m/z: 283 [M+H] . 'H-NMR (400 MHz,
CDCl;) d: 7.85 (2H, m, H-2, 6'), 7.48 (3H, m, H-3'~
5%, 6.68 (1H, s, H-3), 6.56 (1H, d, J = 2.3 Hz, H-8),
6.36 (1H, d, J = 2.3 Hz, H-6), 3.94 (3H, s, 7-OMe),
3.89 (3H, s, 5-OMe); "C-NMR (100 MHz, CDCls) &
162.1 (C-2), 107.6 (C-3), 178.5 (C-4), 162.4 (C-5),
98.4 (C-6), 165.7 (C-7), 95.1 (C-8), 151.3 (C-9), 108.7
(C-10), 131.2 (C-'), 127.8 (C-2, 6"), 129.4 (C-3, 5"),
131.5 (C-4), 56.5 (5-OMe), 56.1 (7-OMe). &L E
PR HE KEALE S, S SckiE, e
G 3N 5,7- AR S

&Y 4: KR AR, mp 280~282 C.
ESI-MS m/z: 301 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 13.03 (1H, s, 5-OH), 10.67 (1H, s,
7-OH), 10.30 (1H, s, 4'-OH), 7.89 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.89 (2H, d, J = 8.8 Hz, H-3', 5'), 6.74 (1H,
s, H-8), 6.55 (1H, s, H-3), 3.71 (3H, s, 6-OMe);
BC-NMR (100 MHz, DMSO-dq) &: 163.6 (C-2), 103.3
(C-3), 182.5 (C-4), 154.7 (C-5), 130.4 (C-6), 156.1
(C-7), 94.8 (C-8), 153.4 (C-9), 103.7 (C-10), 123.2
(C-1"), 128.9 (C-2', 6), 115.7 (C-3', 5'), 160.2 (C-4"),
59.9 (6-OMe). R#E _FIRERALE BB EEHE, =
HCHARIEDS, %S 4 7 5,7.4-=F k-6
AT

e S: HFEEMK (FEE), mp 342~344
‘C. ESI-MS m/z: 271 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) : 12.98 (1H, s, 5-OH), 10.81 (1H, s,
7-OH), 10.37 (1H, s, 4'-OH), 7.94 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.95 (2H, d, J = 8.8 Hz, H-3', 5'), 6.79 (1H,
s, H-3), 6.49 (1H, d, J= 2.0 Hz, H-8), 6.21 (1H, d, J =
2.0 Hz, H-6); “C-NMR (100 MHz, DMSO-dy) &:
163.1 (C-2), 103.2 (C-3), 180.8 (C-4), 158.2 (C-5),
94.7 (C-6), 164.7 (C-7), 99.5 (C-8), 162.4 (C-9), 104.7
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(C-10), 122.1 (C-1), 127.5 (C-2', 6'), 116.5 (C-3', 5"),
162.4 (C-4"). LA B0 HO i s £ s 5 Sk IE
HA TP, M ENEY S N S5,7.4-= AL

tEw 6: HEEmA (HED, mp 270~272
‘C. ESI-MS m/z 301 [M+H]". "H-NMR (400 MHz,
DMSO-dg) 6: 12.52 (1H, s, 5-OH), 10.80 (1H, s,
7-OH), 10.70 (1H, s, 2'-OH), 7.83 (1H, dd, J = 8.0, 1.7
Hz, H-6'), 7.37 (1H, ddd, J = 8.0, 7.4, 1.7 Hz, H-4"),
7.04 (2H, m, H-3', 5'), 7.02 (1H, s, H-3), 6.26 (1H, s,
H-6), 3.79 (3H, s, 8-OMe); “C-NMR (100 MHz,
DMSO-ds) 6: 161.8 (C-2), 107.7 (C-3), 182.4 (C-4),
155.7 (C-5), 99.7 (C-6), 156.5 (C-7), 127.4 (C-8),
148.5 (C-9), 103.6 (C-10), 117.0 (C-1"), 156.9 (C-2"),
117.9 (C-3"), 161.1 (C-4'), 118.0 (C-5), 128.3 (C-6"),
60.2 (8-OMe). ZiH LA EALE W BB v s J ¥4k
WHL, BEAY 6 FNCHRRIEN 5,7,2"- = FR KE-8-
H AR L

a7 AR R (HEE, mp 229~232 C,
ESI-MS m/z 315 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 12.47 (1H, s, 5-OH), 10.73 (1H, s,
7-OH), 7.83 (1H, dd, J = 7.8, 1.7 Hz, H-6"), 7.58 (1H,
ddd, J=8.5, 7.8, 1.7 Hz, H-4'), 7.24 (1H, brd, J = 9.0
Hz, H-3"), 7.16 (1H, ddd, J = 8.4, 7.7, 1.0 Hz, H-5),
6.80 (1H, s, H-3), 6.27 (1H, s, H-6), 3.90 (3H, s,
2'-OMe), 3.77 (3H, s, 8-OMe); "C-NMR (100 MHz,
DMSO-dg) d: 160.3 (C-2), 108.2 (C-3), 182.4 (C-4),
157.0 (C-5), 99.7 (C-6), 156.8 (C-7), 126.9 (C-8),
149.1 (C-9), 104.2 (C-10), 119.1 (C-1), 157.2 (C-2"),
113.6 (C-3"), 134.0 (C-4"), 121.9 (C-5'), 128.4 (C-6'),
61.5 (8-OMe), 55.3 (2'-OMe)., _EiR{b &YHIHLLH
B R P E R 5 SCRRARIE 1) 5,7- —FRHE-8,2'- L HIAR,
SE e 4 — 5, WStk A T N 57- 2%
K-8, H A FE T .

tEY) 8: KR (D, mp241~243 C,
ESI-MS m/z 303 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) d: 11.86 (1H, s, 5-OH), 10.61 (1H, s,
7-OH), 9.81 (1H, s, 2'-OH), 7.44 (1H, dd, J = 8.0, 1.7
Hz, H-6'), 7.19 (1H, ddd, J = 8.4, 8.0, 1.7 Hz, H-4"),
6.87 (2H, m, H-3', 5'), 5.93 (1H, s, H-8), 5.70 (1H, dd,
J=129,2.9 Hz, H-2), 3.60 (3H, s, 6-OMe), 3.21 (1H,
dd, J = 12.9, 17.0 Hz, H-3b), 2.73 (1H, dd, J = 17.0,
2.9 Hz, H-3a); “C-NMR (100 MHz, DMSO-d;) J:
75.2 (C-2), 42.2 (C-3), 197.9 (C-4), 155.6 (C-5), 131.4

(C-6), 161.4 (C-7), 96.7 (C-8), 161.3 (C-9), 103.7
(C-10), 126.3 (C-1"), 154.3 (C-2"), 115.6 (C-3"), 130.3
(C-4"), 121.7 (C-5"), 126.4 (C-6"), 61.5 (6-OMe), DAL
o 5 ockAoE A g, M e s 8 A
5,7,2"- =2 3E-6- A I A HE T

&M 9. wgih (EED, mp 112~114 C.
ESI-MS m/z: 329 [M+H] . 'H-NMR (400 MHz,
CDCls) 6: 12.48 (1H, s, 5-OH), 7.95 (2H, m, H-2', 6"),
7.56 (3H, m, H-3', 4', 5'), 6.69 (1H, s, H-3), 4.12 (3H,
s, 7-OMe), 3.98 (3H, s, 8-OMe), 3.95 (3H, s, 6-OMe);
BC-NMR (100 MHz, CDCl3) d: 164.5 (C-2), 105.7
(C-3), 184.1 (C-4), 145.3 (C-5), 136.7 (C-6), 153.7
(C-7), 133.4 (C-8), 150.2 (C-9), 106.8 (C-10), 130.6
(C-1"), 126.9 (C-2', 6'), 130.8 (C-3', 5'), 132.3 (C-4"),
63.1 (6-OMe), 61.5 (7-OMe), 61.0 (8-OMe), 4 LA
R R B R R LA 9 NSOk E
[ 5-323E-6,7,8- = F S L B

A& 10: FER AR CFEL, mp 165~168 C.
ESI-MS m/z: 313 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 8.02 (2H, m, H-2', 6'), 7.58 (3H, m,
H-3'~5"), 6.78 (1H, s, H-3), 6.69 (1H, s, H-8), 3.99
(3H, s, 7-OMe), 3.88 (3H, s, 5-OMe), 3.85 (3H, s,
6-OMe); “C-NMR (100 MHz, DMSO-ds) d: 160.2
(C-2), 107.3 (C-3), 176.1 (C-4), 151.3 (C-5), 139.7
(C-6), 156.7 (C-7), 95.4 (C-8), 1532 (C-9), 106.5
(C-10), 131.1 (C-1"), 124.7 (C-2, 6'), 127.8 (C-3', 5"),
131.7 (C-4"), 63.2 (5-OMe), 60.3 (6-OMe), 55.3
(7-OMe). Zif IR EAL T B S s Hdl, S5 E b
EW 10 )9 5.,6,7- = HI A L EEN,

& 11 wE kAR (HED, mp 198~200
‘C. ESI-MS m/z: 327 [M+H] . 'H-NMR (400 MHz,
CDCls) d: 7.89 (2H, m, H-2, 6'), 7.48 (3H, m, H-3'~
5%, 6.65 (1H, s, H-8), 6.06 (2H, s, -OCH,0-), 4.07
(3H, s, 5-OMe), 4.02 (3H, s, 3-OMe); "*C-NMR (100
MHz, CDCly) 6: 153.4 (C-2), 1349 (C-3), 173.5
(C-4), 152.1 (C-5), 138.9 (C-6), 139.4 (C-7), 93.5
(C-8), 152.5 (C-9), 118.5 (C-10), 130.4 (C-1'), 126.8
(C-2/, 6", 127.2 (C-3', 5"), 130.1 (C-4"), 61.2 (3-OMe),
59.8 (5-OMe), 102.1 (-OCH,0-). %4 LA Eikit
MEAHER, SEWEY 11 RN 3,5-HEHE-6,7-
WP AR R

&M 12: FEgs & (AR, mp 211~213 C.
ESI-MS m/z: 345 [M+H] . 'H-NMR (400 MHz,
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DMSO-dg) d: 12.63 (1H, s, 5-OH), 10.08 (1H, s,
2'-OH), 7.29 (1H, t, J = 8.3 Hz, H-4"), 6.59 (2H, d, J =
9.0 Hz, H-3", 5'), 6.57 (1H, s, H-6), 6.24 (1H, s, H-3),
3.87 (3H, s, 7-OMe), 3.71 (3H, s, 6'-OMe), 3.67 (3H,
s, 8-OMe); "*C-NMR (100 MHz, DMSO-dg) 6: 162.7
(C-2), 112.8 (C-3), 183.4 (C-4), 156.1 (C-5), 96.7
(C-6), 159.2 (C-7), 128.3 (C-8), 151.5 (C-9), 103.6
(C-10), 110.2 (C-1"), 157.8 (C-2"), 103.7 (C-3"), 131.9
(C-4"), 108.5 (C-5"), 155.7 (C-6), 56.4 (7-OMe), 61.4
(8-OMe), 56.9 (6'-OMe). Zi# LA L3k H £ A ik itk
B, e e 12 52- 1 %-7.8,6- = H4E 3
R,

&M 13: T4 i (AR, mp 199~201 C.
ESI-MS m/z 347 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) d: 12.10 (1H, s, 5-OH), 9.83 (1H, s,
2'-OH), 7.15 (1H, t, J = 8.3 Hz, H-4"), 6.51 (2H, d, J =
8.3 Hz, H-3', 5"), 6.17 (1H, s, H-6), 5.90 (1H, dd, J =
13.6, 3.2 Hz, H-2), 3.85 (1H, dd, J = 13.6, 17.5 Hz,
H-3a), 3.80 (3H, s, 7-OMe), 3.71 (3H, s, 6'-OMe),
3.50 (3H, s, 8-OMe), 2.53 (1H, dd, J = 17.5, 3.2 Hz,
H-3b); *C-NMR (100 MHz, DMSO-dj) &: 72.3 (C-2),
40.7 (C-3), 198.7 (C-4), 158.5 (C-5), 94.1 (C-6), 161.7
(C-7), 128.4 (C-8), 153.5 (C-9), 103.1 (C-10), 112.1
(C-1"), 157.9 (C-2'), 108.7 (C-3), 131.6 (C-4'), 103.5
(C-5"), 158.9 (C-6'), 56.1 (7-OMe), 61.2 (8-OMe), 56.7
(6'-OMe). ZiEr DA B i B 40, et
W13y 5,2'- 4 HE-7 8,6"- = HVAR i A L)

&Y 14: FEL5 5 (AR, mp 159~161 C.
ESI-MS m/z: 285 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) 5: 7.48 (2H, m, H-2', 6'), 7.38 (3H, m,
H-3'~5"), 6.20 (1H, d, J = 2.3 Hz, H-8), 6.17 (1H, d,
J=2.3Hz, H-6), 5.51 (1H, dd, J = 12.6, 3.0 Hz, H-2),
3.80 (3H, s, 5-OMe), 3.78 (3H, s, 7-OMe), 3.07 (1H,
dd, J = 12.6, 16.4 Hz, H-3a), 2.64 (1H, dd, J = 16.4,
3.0 Hz, H-3b); “C-NMR (100 MHz, DMSO-d)
160.5 (C-2), 109.4 (C-3), 176.8 (C-4), 163.9 (C-5),
99.6 (C-6), 167.8 (C-7), 97.1 (C-8), 152.4 (C-9), 107.6
(C-10), 132.5 (C-I), 128.6 (C-2', 6'), 130.2 (C-3', 5"),
133.5 (C-4), 55.8 (5-OMe), 55.3 (7-OMe). LA %3
kgAY, e A Y 14 N 5.7-
AR A

G 15: sl (R EE, mp 164~166 C.
ESI-MS m/z: 269 [M+H] . 'H-NMR (400 MHz,

CDCl3) 6: 7.90 (2H, m, H-2', 6'), 7.53 (3H, m, H-3'~
5", 6.67 (1H, s, H-3), 6.50 (1H, d, J = 2.2 Hz, H-8),
6.38 (1H, d, J = 2.2 Hz, H-6), 3.89 (3H, s, 7-OMe);
BC-NMR (100 MHz, CDCl3) d: 163.5 (C-2), 104.9
(C-3), 183.4 (C-4), 163.1 (C-5), 98.5 (C-6), 165.9
(C-7), 93.5 (C-8), 157.3 (C-9), 107.5 (C-10), 131.0
(C-1"), 128.9 (C-2', 6), 127.1 (C-3', 5'), 131.7 (C-4"),
56.8 (7-OMe). LA Fise il S 3 A B 40 S Sk iE
HA—F, WS EE 15 4 T-REEE AR,

&M 16: 18 A5 (R, mp 179~181 C.
ESI-MS m/z: 329 [M+H] . 'H-NMR (400 MHz,
CDCls) 8: 12.68 (1H, s, 2'-OH), 7.97 (1H, dd, J= 7.9,
1.7 Hz, H-6"), 7.49 (1H, m, H-4"), 7.12 (2H, m, H-3',
5%, 7.03 (1H, s, H-3), 6.42 (1H, s, H-6), 3.95 (3H, s,
7-OMe), 3.94 (3H, s, 5-OMe), 3.91 (3H, s, 8-OMe);
BC-NMR (100 MHz, CDCl;) d: 156.5 (C-2), 113.1
(C-3), 177.1 (C-4), 157.2 (C-5), 94.2 (C-6), 156.8
(C-7), 130.4 (C-8), 150.7 (C-9), 108.7 (C-10), 118.4
(C-1), 155.7 (C-2"), 116.1 (C-3"), 133.4 (C-4'), 120.7
(C-5"), 128.8 (C-6), 56.1 (5-OMe), 55.8 (7-OMe),
61.1 (8-OMe). IR#E FiRip G L H £, &
SEAE) 16 9 2'-F00E-5,7,8-= HI AR Sk s i)

&M 17: Bk K (AEED, mp 173~175 C.
ESI-MS m/z: 195 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) 6: 12.10 (1H, brs, COOH), 9.54 (1H, brs,
4-OH), 7.50 (1H, d, J = 15.9 Hz, H-7), 7.28 (1H, d,
J=1.9 Hz, H-2), 7.08 (1H, dd, J = 8.1, 1.9 Hz, H-6),
6.79 (1H, d, J = 8.1 Hz, H-5), 6.34 (1H, d, J = 15.9
Hz, H-8), 3.82 (3H, s, 3-OMe); “C-NMR (100 MHz,
DMSO-dg) d: 125.9 (C-1), 114.7 (C-2), 147.8 (C-3),
148.1 (C-4), 116.0 (C-5), 123.2 (C-6), 144.7 (C-7),
111.6 (C-8), 167.8 (C = 0), 54.6 (3-OMe). DL FHE
5cirdiiE — ", MO A 17 NBTER .

&Y 18: ot (B, mp 251~253 C.
ESI-MS m/z: 169 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) d: 12.43 (1H, s, COOH), 9.78 (1H, s,
4-OH), 7.41 (1H, dd, J = 8.5, 2.0 Hz, H-6), 7.39 (1H,
d, J=2.0 Hz, H-2), 6.81 (1H, d, J = 8.5 Hz, H-5), 3.77
(3H, s, 3-OMe); "“C-NMR (100 MHz, DMSO-d) J:
122.6 (C-1), 115.2 (C-2), 148.5 (C-3), 153.9 (C-4),
117.2 (C-5), 125.1 (C-6), 1712 (C = 0), 55.6
(3-OMe). LA F¥idis 5 scmpiros A —5", #hs
ENEY) 18 N 3-HAE F-4- R H R IR
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&Y 19: ot g il (A, mp 117~119 C.
ESI-MS m/z: 123 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) : 10.58 (1H, s, 4-OH), 9.79 (1H, s, CHO),
7.76 (2H, d, J = 8.5 Hz, H-2, 6), 6.94 (2H, d, J = 8.5
Hz, H-3, 5); “C-NMR (100 MHz, DMSO-dy) J: 127.8
(C-1), 131.6 (C-2, 6), 116.8 (C-3, 5), 162.3 (C-4),
191.5 (C = O)o VA F¥¥fs 5 sCihdhis 3 A — 5,
UL A 19 Xt R SE IR

&Y 20: TEOEHIRG & (B, mp 204~
206 ‘C. ESI-MS m/z: 199 [M+H]". 'H-NMR (400
MHz, DMSO-dg) &: 12.58 (1H, s, COOH), 9.20 (1H, s,
4-OH), 7.21 (2H, s, H-2, 6), 3.80 (6H, s, 3, 5-OMe):
BC-NMR (100 MHz, DMSO-dq) d: 121.6 (C-1), 107.9
(C-2, 6), 145.7 (C-3, 5), 141.5 (C-4), 168.2 (C = 0),
55.1 (3-OMe), 55.4 (5-OMe). LA AL Kk it
Ml 5 Sk S A SR, et A Y 20 A
3,5- " HAE L -4- R R R

&Y 21: oty i (AR D, mp 201~203 C.
ESI-MS m/z: 207 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) 6: 10.31 (1H, brs, 7-OH), 7.91 (1H, d, J =
9.4 Hz, H-4), 7.21 (1H, s, H-5), 6.78 (1H, s, H-8), 6.22
(1H, d, J = 9.4 Hz, H-3), 3.81 (3H, s, 6-OMe);
PC-NMR (100 MHz, DMSO-d;) d: 161.8 (C-2), 108.7
(C-3), 145.4 (C-4), 111.7 (C-5), 144.6 (C-6), 152.7
(C-7), 101.8 (C-8), 150.6 (C-9), 112.9 (C-10), 55.7
(6-OMe) o DA _F- 38 i Ko B B A 25045 S kAo —
FP, M A 21 N 6-FER-T-BEEE R,

WA 22: w2 & CABED, mp 267~269 C.
ESI-MS m/z: 179 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) d: 10.16 (1H, s, 7-OH), 9.35 (1H, s, 6-OH),
7.83 (1H, d, J = 9.2 Hz, H-4), 6.94 (1H, s, H-5), 6.70
(1H, s, H-8), 6.13 (1H, d, J=9.2 Hz, H-3); "“C-NMR
(100 MHz, DMSO-dy) 6: 162.4 (C-2), 112.7 (C-3),
1452 (C-4), 113.2 (C-5), 144.2 (C-6), 151.2 (C-7),
103.4 (C-8), 149.6 (C-9), 111.9 (C-10). Z¢ A LA L3
S PO B, G 22 v 6,7- Rk
H#EEPL
4 g

AR SIS F 22 i 0 1 4 BRI DR B IR 2 A
H o> B A5 3 22 AMEA DD, Fm i HAY R
X AT, GG 16 AT, 4 ANEyER AN
DAEEE; AL, (&Y 2. 4~8. 15
BA RIFMBLR . PrELiEst:, mksa? 17~20

W EA RAFHPTEA . B S v A o
B AU S B R B S ARG AT B A, T

IR A A BN o PR B O B 3 5 4 B

LI SR AT B B, 9 LR PR S B 25 SR AR

PRGN, OB RS R — PR ST R

BT 1AL
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