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Chemical constituents from barks of Quercus mongolica

WANG Jin-lan, YAO lJia, LIU Ji-mei, LI Jun, ZHAO Ming, ZHANG Shu-jun
Institute of Chemistry and Chemical Engineering, Qiqihar University, Qigihar 161006, China

Abstract: Objective To study the chemical constituents from the barks of Quercus mongolica. Methods The chemical constituents
were isolated and purified on the base of silica gel column chromatography and HPLC method. The structural elucidation was
performed according to the physicochemical properties and spectral analysis. Results Twenty compounds were isolated and identified
as taraxerone (1), taraxerol (2), 20B-hydroxydammara-23-en-3-one (3), 20 (S), 24 (S)-dihydroxydammara-26-en-3-one (4), ursotic acid
acetate (5), lupeol (6), B-sitosterone (7), isofouquierol (8), gallic acid (9), 5, 6, 7, 4'-tetrahydroxyflavanone (10), taxifolin (11),
scopoletin (12), kaempferol (13), B-sitosterol (14), secoisolariciresinol (15), erythrodiol (16), (—)-epicatechin (17), daucosterol (18),
(—)-epipinoresinol (19), and salicylic acid (20). Conclusion Compounds 1, 2,5, 6, and 11 are isolated from this plant for the first time,
and compounds 4, 7, and 8 are isolated from the plants of Quercus L. for the first time.
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(secoisolariciresinol, 15). # ¥ C(erythrodiol,
16). (—)-KJLA#HE [(—)-epicatechin, 17]. FHE M
(daucosterol, 18). (—)-KFAJEEE [(—)-epipinoresinol,
19]. /KM Csalicylic acid, 20). M, {th&4 4.
7. 8 NHRMXEMYT A EAE, 1020 5.6
A MR AR LAY 14~20
LIFER B2 A3 AR )
1 {XEE5HH

X—6 A A (bR R ARG PR 2
#]); Bruker AM—400 BRI ILHRP1EIY (Bruker
ANFED; RSB TE L : HITACHI L—7100 %y
7%, HITACHI L—3350 ff =t dl#s, GL
SCIRNCES Inc. Inertsil PREP-ODS @ (250 mm X 10
mm, 5um) AFEHNH; HEEER (200~300 H,
WA LT 70D, R ISR (G146 1
J AR BERR OB IECHE. 1E T, HESAHL
B HR oy al

FERIB 52 T~ 2010 4F 9 H 20 H KT R IpiT A
T, GFFFEIRKERUY F 22 % 5 hy 5
B EMYIVEW Quercus mongolica Fisch. M B,
FrA (QM-20100920) WL T35 55 M5 IR R 27 R AR ™
YW oLE
2 REESEH

THERIVER K2 7.8 kg BIRYE, BRI 28 L Jo/K 4
fEif 4 d J5uEld, =R SR, HIRRIEBIRG S
Z91.0L, M 1L Ki&, MIKHIECKE. B
PRANIE T EEAEHL S K, B A IRV IR OO 4 2
THGE U, 13 1E CheA I 58.2 g TR LA HL
Y1448 g IE T AN 85.2 go

BOE Ce A0 31.9 g, JRERA (IS4 5,
WU IE Cpe-BS IR 415 98 - 2 (1.6 L)+ 95 15 (2.0
L). 7:3 (3.0L). 100%M51R .06 (3.3 L) ¥ihi,
PL 100 mL 4y S0 #eim th o, AR TLC BRER 4T
SERG ARGy, WAIE] 7 S (F1~7),
i F2 (1.2 @ FBR CFREL MR 20EY 1
(220.1 mg). F4 (9.7 g> FIRERFE g5, 153
6 MBSy (F4-1~4-6). F4-6 (447 mg) JIRERFE(G
WrE, PG 2 (7503 mg). 3 (56.2 mg)-.
4 (204 mg). 5 (210.5 mg). F4-4 (965.7 mg) H
RERCHE IS 5, 193] 6 N4y (F4-4-1~4-4-6).
F4-4-5 (370.7 mg) H [ AH¥-Hl#% HPLC CiizhtH N
100% F i, {AFUR & 4.0 mL/min) 7> &, 38004
Y6 (54.1 mg, (rR=23.51 min), 7 (642 mg, tr=

28.07 min). F5 (7.1 g) #ATHERAE (L2, 13
B 4 NSy (F5-1~5-4). F5-2 (5.9 g) #ATHER
FEEIE 3, fH2LAY) 14 (300.3 mg). F5-3 (795
mg) FATHERAT (%5 &, 3359 8 (1504
mg). F7 (6.4 g) MRERA IG5 5, 132 4 N0
9 (F7-1~7-4), F7-2 (3.2 g) FIRERAE A5,
B3 4 DSy (F7-2-1~7-2-4). Hih F7-2-3 (865.4
mg) A% HPLC GBI N FlE-/K 6 : 4,
AR 4.0 mL/min) 70 &, HEEY 9 (266.8
mg, tr=11.5min).

HUEEIR B A HU) 30.0 g, FRERA: (0t /0 5,
WA IE CRE-BEMR W8 5 0 5 (4 L) 100%ME R £
figs (4 L)\ BEMR LWE-FEE 6 : 4 (4 L) 100% iz
(2 L) HEATVEE, L 100 mL ka7 3 i i, He
it TLC BRI 5347 45 5 T A R 0 vk 4, 43 2]
TS (F1~T). £2 (2.3 g) HEERAE (%5 5,
HBEUEW 10 (5.1 mg). 2-4 (798.6 mg) FHAEN
o> 2, AEMEY) 12 (170.6 mg). 3 (2.9 g)
FHRERCAE (O 1% 00 85, 1351 4 NS (£3-1~3-4), 3-2
(1.3 g HERFE A E, AEHhEY 11 (131.2
mg). f3-3 (153.9 mg) H Al 14 HPLC (Jis)
AN HRE-K 6 ¢ 4, AFE 4.0 mL/min) 73,
2B 15 (51.2 mg, (r=22.36 min). 4 (2.7 g)
MR 7y B8, 15814654 16 (621.1 mg). 5
(14.8 @) FHFEIR AT il 7 5, 19 2IA ) 17(1.6 gD
16 (5.3 g) HRERATE (50 &5, 4521 5 A5 (f6-1~
6-5). P f6-1 (256.8 mg) JHEERR 2. M8 H 45 i 15
FIL A 18 (453 mg). £6-4 (5452 mg) JH A
% HPLC (Gl TEE-K 3 17, AR 4.0
mL/min) 7755, HEMLEY 19 (32.1 mg, ®~=19.36
min) F120 (41.3 mg, =27.87 min). f7 (1.9g) H
RERAE S 2, 138ME 13 (57.0mg).

3 HM%gE

AW 1 AEEDIRE: i (B5R 418D, mp 243~
245 ‘C. [a]l +12.8° (¢ 0.5, MeOH). 'H-NMR (400
MHz, CDCls) 6: 5.56 (1H, dd, J = 7.8, 3.0 Hz, H-15),
1.14 (3H, s, H-27), 1.09 (3H, s, H-23), 1.08 (3H, s,
H-26), 1.06 (3H, s, H-25), 0.95 (3H, s, H-24), 0.92
(3H, s, H-29), 0.91 (3H, s, H-30), 0.83 (3H, s, H-28) ;
BC-NMR (100 MHz, CDCly) 6 217.6 (C-3), 157.5
(C-14), 117.1 (C-15), 55.8 (C-5), 49.0 (C-4, 9), 48.9
(C-18), 40.9 (C-19), 38.8 (C-8), 38.3 (C-10), 38.1
(C-1), 37.7 (C-13), 37.6 (C-17), 36.9 (C-16), 35.4
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(C-7, 12), 34.5 (C-2), 33.6 (C-22, 29), 33.0 (C-21),
30.6 (C-26), 29.9 (C-28), 28.8 (C-20), 26.0 (C-23),
25.5 (C-27), 21.4 (C-24), 21.3 (C-30), 19.9 (C-6), 17.4
(C-11), 14.8 (C-25) » LA EXcds 5 scmkdas— 5,
(Ve R a7/l WS/ %3 TS

tEW 22 AEEPIRGS W (547D, mp 278~279
‘C. [o]Y —40.8° (¢ 0.5, MeOH). '"H-NMR (400 MHz,
CDCly) 6: 5.53 (1H, dd, J = 8.3, 3.1 Hz, H-15), 3.19
(1H, dd, J = 11.3, 4.1 Hz, H-3), 2.01 (1H, dt, J = 12.7,
3.1 Hz, H-19), 1.91 (1H, dd, J = 14.4, 2.8 Hz, H-18),
1.09 (3H, s, H-27), 1.00 (3H, s, H-26), 0.95 (3H, s,
H-25), 0.93 (3H, s, H-29), 0.91 (6H, s, H-23, 30), 0.82
(3H, s, H-28), 0.80 (3H, s, H-24); "*C-NMR (100
MHz, CDCLy) &: 158.1 (C-14), 116.9 (C-15), 79.1
(C-3), 55.5 (C-5), 49.3 (C-18), 44.3 (C-9), 413
(C-19), 40.0 (C-4), 38.8 (C-8), 37.7 (C-10, 17), 37.6
(C-13), 36.7 (C-16), 35.8 (C-12), 35.1 (C-7), 33.7
(C-1, 21), 33.4 (C-29), 33.1 (C-22), 30.0 (C-26), 29.8
(C-28), 28.8 (C-20), 28.0 (C-23), 27.1 (C-2), 25.9
(C-27), 21.3 (C-30), 18.8 (C-6), 17.5 (C-11), 15.4
(C-24,25). LA EXcl 5 ScprpE A — 5, %
EAEY) 2 hTH A TETERE .

EY) 3: AR S b (BSTR LR, mp 171~
172 Co [a]® +10° (¢ 0.5, MeOH). 'H-NMR (400
MHz, CDCl3) 6: 5.12 (1H, t, J = 7.0 Hz, H-24), 2.45
(2H, m, H-2), 1.59 (3H, s, H-26), 1.52 (3H, s, H-27),
1.05 (3H, s, H-21), 0.98 (3H, s, H-18), 0.94 (3H, s,
H-28), 0.90 (3H, s, H-29), 0.84 (3H, s, H-19), 0.79
(3H, s, H-30), 1.15~1.97 (20H, m, H-1, 5~7, 9, 11~
13, 15~17, 19); “C-NMR (100 MHz, CDCl3) 6
218.1 (C-3), 131.7 (C-25), 124.8 (C-24), 75.5 (C-20),
55.3 (C-5), 51.6 (C-14), 49.3 (C-9), 48.7 (C-17), 47.3
(C-4), 42.2 (C-13), 41.8 (C-22), 40.5 (C-8), 39.8 (C-1),
36.8 (C-10), 34.6 (C-7), 34.1 (C-2), 31.0 (C-15), 28.3
(C-28), 27.6 (C-14), 25.7 (C-26), 25.2 (C-12), 23.5
(C-21), 22.3 (C-23), 22.2 (C-29), 21.9 (C-11), 19.6
(C-6), 17.7 (C-27), 17.3 (C-30), 15.9 (C-18), 15.4
(C-19)0 Lh b3l Bedla 15 SClfaR B I A — 30, %
ENEY) 3 0 20B-F25E-1A D 5-23(24)-JF-3- il o

WA 4: FIEERIRSS W (R S8, mp 178~
180 C. [a]? +67.2° (¢ 0.5, MeOH), 'H-NMR (400
MHz, CDCL3) 6: 5.03 (1H, t, J = 6.8 Hz, H-24), 3.61
(1H, m, H-12), 2.50 (2H, m, H-2), 1.70 (3H, s, H-26),

1.64 (3H, s, H-27), 1.21 (3H, s, H-21), 1.08 (3H, s,
H-18), 1.04 (3H, s, H-28), 1.03 (3H, s, H-29), 0.98
(3H, s, H-19), 0.90 (3H, s, H-30), 1.15~2.20 (20H, m,
H-1,5~7,9, 11, 13, 15~17, 22, 23); *C-NMR (100
MHz, CDCly) &: 217.8 (C-3), 132.0 (C-25), 124.8
(C-24), 74.6 (C-20), 70.6 (C-12), 55.3 (C-5), 53.3
(C-17), 51.6 (C-14), 49.3 (C-9), 48.0 (C-13), 47.4
(C-4), 39.7 (C-1, 8), 36.8 (C-10), 34.3 (C-22), 34.2
(C-7), 34.1 (C-2), 31.5 (C-15), 30.9 (C-11), 27.0
(C-28), 26.7 (C-21), 25.7 (C-26), 22.3 (C-23), 21.0
(C-29), 19.6 (C-6), 17.7 (C-27), 16.7 (C-30), 15.9
(C-18), 15.4 (C-19), LA FHdi 5 Sk FaA—5de,
WS B 4 N 20(S), 24(S)-dihydroxydammara-
26-en-3-one,

EW S LEEREAE (FED, mp213.1~
215 °‘C. 'H-NMR (400 MHz, CDCLy) 6: 5.24 (1H, s,
H-12), 449 (1H, t, J = 7.4 Hz, H-3), 2.05 (3H, s,
-OAc), 1.25 (6H, s, H-23, 24), 1.07 (3H, s, H-26), 0.95
(3H, s, H-27), 0.86 (6H, d, J = 6.9 Hz, H-29, 30), 0.76
(3H, s, H-25); "C-NMR (100 MHz, CDCls) 6: 183.6
(C-28), 170.6 (-OAc), 137.5 (C-13), 125.7 (C-12),
79.1 (C-3), 52.5 (C-5, 18), 47.9 (C-17), 47.4 (C-9),
41.9 (C-14), 39.5 (C-8), 38.9 (C-4, 19), 38.8 (C-1, 20),
37.7 (C-10), 36.7 (C-22), 33.0 (C-7), 30.6 (C-21), 28.0
(C-2, 23), 27.9 (C-15), 24.0 (C-16), 23.5 (C-11, 27),
21.2 (C-30), 20.9 (-OAc), 18.1 (C-6), 17.0 (C-29),
16.7 (C-26), 15.5 (C-25), 14.1 (C-24) . LA E¥¥i 53¢
BRIRE A5, M et 5 W RELIR 21

E 6: HE AR (BER LIED, mp 212~215
‘C; [o]y +18.4 (¢ 0.5, MeOH). 'H-NMR (400 MHz,
CDCl;) o: 4.68 (1H, brs, H-29a), 4.56 (1H, brs,
H-29b), 3.20 (1H, dd, J = 6.2, 5.0 Hz, H-3), 2.38 (1H,
dt, J = 15.1, 6.8 Hz, H-19), 1.68 (3H, s, H-30), 1.03
(3H, s, H-28), 0.97 (3H, s, H-27), 0.94 (3H, s, H-26),
0.83 (3H, s, H-25), 0.79 (3H, s, H-24), 0.76 (3H, s,
H-23); "*C-NMR (100 MHz, CDCl;) 6: 151.0 (C-20),
109.3 (C-29), 79.0 (C-3), 55.3 (C-5), 50.4 (C-9), 48.3
(C-18), 47.8 (C-19), 43.0 (C-17), 42.8 (C-14), 40.8
(C-8), 40.0 (C-22), 38.9 (C-4), 38.7 (C-1), 38.0
(C-13), 37.2 (C-10), 35.6 (C-16), 34.3 (C-7), 29.8
(C-21), 28.0 (C-23), 27.4 (C-1, 15), 25.1 (C-12), 20.9
(C-11), 19.3 (C-30), 18.3 (C-6), 18.0 (C-28), 16.1
(C-25), 16.0 (C-26), 15.4 (C-24), 14.5 (C-27) - LA I %k
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PSR A S, E S 6 AP 13.2,3.2 Hz, H-3b). DA 4 5 seikdia R4 — 5,
. WS A 10 24 5, 6,7, 4'-PUFRIE A3 .

AW 7: ToEEIRES  CF Cpe-BR IR 1 7 -
3), mp 63~65 C; [a]y +97.6° (¢ 0.5, MeOH).
'H-NMR (400 MHz, CDCl3) 6: 0.71 (3H, s, H-18),
0.81 (3H, d, J = 6.8 Hz, H-26), 0.83 (3H, brs, H-27),
0.85 (3H, t, J = 7.5 Hz, H-29), 0.91 (3H, d, J = 6.5 Hz,
H-21), 1.17 (3H, s, H-19), 5.72 (I1H, brs, H-3);
BC-NMR (100 MHz, CDCL) &: 199.6 (C-3), 171.7
(C-5), 123.7 (C-4), 56.0 (C-17), 55.9 (C-14), 53.8
(C-9), 45.8 (C-24), 42.4 (C-13), 38.6 (C-12), 38.2
(C-10), 36.1 (C-8), 35.7 (C-1), 35.6 (C-20), 34.0 (C-2,
22), 32.9 (C-6), 32.0 (C-7), 29.1 (C-25), 28.2 (C-16),
26.1 (C-23), 24.2 (C-15), 23.1 (C-28), 21.0 (C-11),
19.8 (C-26), 19.0 (C-27), 18.7 (C-21), 17.4 (C-18), 12.0
(C-19,29). LA ¥ 5 ocmkiiE—s0, #eib s
V)7 A S

&Y 8: AtHUIRE: & (L), mp 83~86
‘C. 'H-NMR (400 MHz, CDCLy) J: 5.76 (1H, m,
H-23), 5.63 (1H, m, H-24), 3.20 (1H, dd, J = 16.0, 6.4
Hz, H-3), 2.19 (2H, dd, J = 8.6, 6.0 Hz, H-22), 1.32
(3H, s, H-26), 1.32 (3H, s, H-27), 1.12 (3H, s, H-21),
0.97 (3H, s, H-28), 0.96 (3H, s, H-18), 0.86 (3H, s,
H-19), 0.84 (3H, s, H-30), 0.77 (3H, s, H-29);
BC-NMR (100 MHz, CDCl5) d: 138.0 (C-24), 126.0
(C-23), 79.0 (C-3), 75.3 (C-20, 25), 55.8 (C-5), 50.6
(C-9), 50.3 (C-14), 50.1 (C-17), 43.3 (C-22), 42.4
(C-13), 40.3 (C-8), 39.0 (C-4), 38.9 (C-1), 37.0
(C-10), 35.2 (C-7), 31.1 (C-15), 28.0 (C-26), 27.5
(C-28), 27.3 (C-27), 25.4 (C-21), 25.0 (C-12), 24.8
(C-2, 16), 21.5 (C-11), 18.2 (C-6), 16.4 (C-19), 16.2
(C-30), 15.5 (c 29), 15.4 (C-18). LL_E%dh 5 SCHikik
WA —H, B A 8 A isofouquierol.

EY) 9: El’éﬁaa(ﬁﬂ@%), mp 236~238 C.
'H-NMR (400 MHz, DMSO-ds) d: 6.91 (2H, s, H-3,
7), 8.86 (1H, s, 5-OH), 9.18 (2H, s, 4, 6-OH), 12.26
(1H, brs, H-1), 55 IR B & RIS A BRI,
JLHE R3S e aY 9 AR E TR,

AP 10: s OEH i CHEE, mp 164~165 Co
'H-NMR (400 MHz, CD;0D) §: 7.33 (2H, d, J = 8.4
Hz, H-2', 6'), 6.83 (2H, d, J = 8.4 Hz, H-3', 5'), 5.90
(1H, s, H-8), 5.35 (1H, dd, J = 12.8, 3.2 Hz, H-2), 3.08
(1H, dd, J = 13.2, 12.8 Hz, H-3a), 2.70 (1H, dd, J =

A9 11: B AR R (R, mp 219~220 C.
'H-NMR (400 MHz, CD;0D) &: 6.76 (1H, s, H-2"),
6.83 (2H, m, H-5', 6'), 5.91 (1H, d, J = 1.2 Hz, H-8),
5.88 (1H, s, H-6), 4.92 (1H, d, J = 11.2 Hz, H-3), 4.49
(1H, d, J = 11.2 Hz, H-2); “C-NMR (100 MHz,
CD;0D) 6: 83.7 (C-2), 72.2 (C-3), 197.0 (C-4), 163.9
(C-5), 95.9 (C-6), 167.3 (C-7), 95.0 (C-8), 163.0
(C-9), 100.4 (C-10), 128.5 (C-1'), 114.7 (C-2'), 144.9
(C-3"), 145.7 (C-4"), 114.5 (C-5"), 119.6 (C-6"). LA_L- %%
ook A S, s RS 11 ik
HEFAEE

E 12: WIE AT (BER S, mp 203~
205 C, HAMT FEFLWE . 'HNMR (400
MHz, CDCLy) d: 6.27 (1H, d, J = 9.5 Hz, H-3), 7.60
(1H, d, J = 9.5 Hz, H-4), 6.92 (1H, s, H-5), 6.85 (1H,
s, H-8), 6.15 (1H, s, -OH), 3.96 (3H, s, -OCH3). Ll I
Kot b scmkioE — 8, Mt A 12 hRE
.

A 13: Tk i (D, mp 279~280 C.
'H-NMR (400 MHz, DMSO-dg) 6: 12.49 (1H, s,
5-OH), 10.81 (1H, s, 7-OH), 10.12 (1H, s, 3-OH), 9.41
(1H, s, 4'-OH), 8.06 (2H, d, J = 8.6 Hz, H-2, 6'), 6.92
(2H, d, J = 8.6 Hz, H-3', 5'), 6.44 (1H, s, H-8), 6.19
(1H, s, H-6). DL -¥df 5 scipanis—50, de
&M 13 Tl 25

&Y 14 LEERE W (BB LB, mp
128~130 ‘C. 'H-NMR (400 MHz, CDCL) &: 5.35
(1H, brd, J = 4.8 Hz, H-6), 3.54 (1H, dt, J = 9.6, 4.8
Hz, H-3), 1.01 3H, s, H-18), 0.92 3H, d, J = 6.7 Hz,
H-21), 0.86 (3H, t, J = 8.0 Hz, H-26), 0.84 3H, d, J =
7.2 Hz, H-28), 0.81 (3H, d, J = 7.2 Hz, H-29), 0.68
(3H, s, H-19), 0.90~2.50 (29H, m, H-1, 2, 4, 7~9,
11, 12, 14~17, 20, 22~25, 27). LA L% 5 SCiikik
g, S ESY 14 N -2 R

“ﬁ/ﬁ\%] 15: HEEE (BR AN, mp 135~
137 ‘C. '"H-NMR (400 MHz, CDCl;) &: 6.80 (2H, d,
J = 8.0 Hz, H-5, 5'), 6.63 (2H, dd, J = 8.0, 1.6 Hz,
H-6, 6), 6.58 (2H, d, J= 1.6 Hz, H-2, 2'), 4.12 (2H, d,
J = 7.2 Hz, H-9a, 9'a), 3.55 (2H, dd, J = 11.6 Hz,
H-9b, 9'b), 2.73 (2H, dd, J = 10.0, 8.0 Hz, H-7a, 7'a),
2.66 (2H, dd, J = 10.0, 6.8 Hz, H-7b, 7'b), 1.86 (2H,
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m, H-8, 8'), 7.30 (2H, s, 4, 4-OH), 5.50 (2H, brs, 9,
9'-OH), 3.80 (6H, s, 3, 3'-OCH3). LA ¥l 5 kiR
S, MUEEAW S A (5)-TTIR I RA R
JIE 3 o

AW 16: IS S CFEE, mp 180~182 C.
'H-NMR (400 MHz, CDCl3) 6: 0.78 (3H, s, H-25),
0.87 (3H, s, H-26), 0.88 (3H, s, H-29), 0.93 (3H, s,
H-30), 0.94 (3H, s, H-24), 0.99 (3H, s, H-23), 1.16
(3H, s, H-27), 5.19 (1H, t, J = 3.5 Hz, H-12), 3.55
(1H, d, J=11.0 Hz, H-28a), 3.21 (1H, d, J = 11.0 Hz,
H-28b), 3.22 (1H, m, H-3). LA %5 SClikRiE—
H, MR A Y 16 R B

WEY 17: RIEEERL A (BEIR £ 18- T I
7:3), mp 238~239 C. 'H-NMR (400 MHz,
DMSO-dq) J: 6.88 (1H, s, H-2'), 6.64 (2H, s, H-5', 6),
5.88 (1H, d, J=2.1 Hz, H-8), 5.70 (1H, d, J= 2.1 Hz,
H-6), 4.72 (1H, s, H-2), 3.99 (1H, d, J = 3.3 Hz, H-3),
2.67 (1H, d, J= 4.5, 16.4 Hz, H-4a), 2.46 (1H, dd, J =
3.6, 16.4 Hz, H-4b). LI F%cdh 5 Scikiis — 50,
W E LB 1T H()-RILE &,

AW 18: KR CREE), mp 280~288 C,
'H-NMR (400 MHz, DMSO-dq) d: 5.35 (1H, dd, J =
5.2, 2.0 Hz, H-6), 4.23 (1H, d, J = 8.0 Hz, H-1"), 3.52
(1H, dddd, J = 8.4, 8.4, 4.4, 4.4 Hz, H-3), 3.70~2.98
(6H, m, H-2'~6"), 0.96 (3H, s, H-19), 0.92 (3H, d, J =
6.8 Hz, H-21), 0.84 (3H, t, J = 7.2 Hz, H-29), 0.83
(3H, d, J = 6.8 Hz, H-26), 0.81 (3H, d, J= 6.8 Hz, H-27),
0.65 (3H, s, H-18), LL_F¥cdi 5 scifafs —a5™, i
EAY 18 Y M.

WEY) 19: TLEBRCAR A QF AkE-BiR 4
fi& 7:3), mp 138~139 ‘C. 'H-NMR (400 MHz,
DMSO-dq) d: 6.96 (1H, d, J = 1.5 Hz, H-2), 6.91 (3H,
m, H-2, 5, 5'), 6.84 (1H, dd, J = 8.1, 1.7 Hz, H-6),
6.79 (1H, ddd, J = 8.1, 1.8, 0.7 Hz, H-6'), 5.58 (1H, s,
4/4'-OH), 5.56 (1H, s, 4'/4-OH), 4.86 (1H, d, J = 5.4
Hz, H-7'), 4.43 (1H, d, J = 7.2 Hz, H-7), 4.12 (1H, dd,
J=923, 1.0 Hz, H-9a), 3.92 (3H, s, H-10"), 3.91 (3H, s,
H-10), 3.80~3.88 (2H, m, H-9b, 9'b), 3.29~3.36 (2H,

m, H-9'a, 8"), 2.87~2.94 (1H, m, H-8). LL F¥di 5
BRI — 30, MOEEALA 9 N (-)-RRAIREE.
&4 20: TCEOEr i CREE), mp 158~159 C,
'H-NMR (400 MHz, CDCl3) 6: 7.79 (1H, d, J = 8.0
Hz, H-6), 7.51 (1H, t, J = 8.0 Hz, H-4), 6.95 (1H, t, J=
8.0 Hz, H-5), 6.91 (1H, d, J=8.0 Hz, H-3). UL %Y
SCRRRIE S, MO EA A 20 KGR -

RPN
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