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Extractives from the barks of Quercus acutissima and
Quercus variabilis’
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(+)-gallocatechin, gallic acid, taxifolin-3-O-B-D-glucopyranoside® 2|34 th

ABSTRACT

The barks of oak trees (Quercus acutissima and Quercus variabilis) were collected, extracted
with acetone-H)O (7:3, v/v), fractionated with hexane, CH;Cl,, EtOAc and H»O, then freeze
dried to give dark brown powder. The EtOAc soluble mixtures of the trees were
chromatographed on a Sephadex LH-20 column using a series of aqueous methanol and
ethanol-hexane mixture as eluents.

The structures of isolated compounds were characterized by 'H, “C. and 2D-NMR
spectroscopy and molecular weights were determined by FAB-MS spectra.
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The isolated compounds from Quercus acutissima were (+)-catechin, (+)-gallocatechin, gallic
acid and taxifolin-3-O-B-D-glucopyranoside and the compounds from Quercis variabilis
(+)-catechin, caffeic acid and taxifolin-3-O-B-D-glucopyranoside.
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At 4y AzvtEIYIE HA AL
#2XEA2 & Sephadex LH-20& AM&3t1ch.
g e WgL-E(11, 1.2, 13, 14, 51,
v/v) EF843 oge-HiH21, 41, 31,
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3] (Column Chromatography)& 4 Al3+Y
o ZAgelA FAEAE FHE "HojAe
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1, v/v) E@dos 2P ARSAG. B
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311, v/v/v, solvent A)$} 6% acetic acid
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33Ee UV FZ(254 nm, 354 nm)ol X 3}
qES ggelgt 5 vanillin-HCI-EtOH
(60:0.15:6, v/v/v) &M AE &332 719 A
z2¢ F Wgete 42 BF oo Fog o
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(+)-gallocatechin (90 mg)g Teldgeny F
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w3, 23UE 3 EtOAcEA 82 g
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g), COE3 (532 g), COE4 (1.85 g), COE5
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(107 g)& dem COE-331 4 fractionS |
azotEadaE $£3sle, (+)-catechin (171
mg), caffeic acid (17 mg), taxifolin-3-O-B
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vl ALE-E gt dEld 3§82 Micromass
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261 ¥ E 1: (+)-catechin

A& UE 4319 SSE-3 (6.77 g)S ek
a4l v/v) EYes Ayazeead
& AASte 4789 fractione. 2 E g F
5 WA fractionoll A (+)-catechin (171 mg)<
&3t

w9, 2AUR £3e) COE42 (151 g&
AEE-HYEL, v/v) EFYez FPaze
Ea#fnE AA8lY 5709 fractione @ ¥
3lo] ul WA fractiono]A] (+)-catechin (321
mg) S st

Rf : 0.52 (solvent A) ¥ 040 (solvent B).
"H-NMR (400 Mg, 8, CD;OD) : 250 (1H, dd,
J=8.1, 16.1 Hz, H.4), 2.84 (1H, dd, J=54,
16.1 Hz, He4), 3.97 (1H, m, H-3), 456 (1H,
d, ]=75 Hz, H-2), 585 (1H, d, J=22 Hz,
H-6), 592 (1H, d, J=23 Hz, H-8), 6.71 (1H,
dd, J=19, 81 Hz H-¢), 6.76 (1H, d, J=8.0
Hz, H-5'), 6.83 (1H, d, ]=1.8Hz, H-2).
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26.2 32 1I: (+)-gallocatechin
daelvi-9 SSE-3 (6.77 g)& &8l o
&4, v/v) EFYoE BPIZoE
28 E HASte 4709 fractiono g B3}
i vl a% A H ) fractionel] A
(*)-gallocatechin (90 mg)-& ©@&]s}Fr}.

Ry : 033 (solvent A) ¥ 0.36 (solvent B).
'H-NMR (400 Mg, 5, CD;OD) : 249 (1H, dd,
J=7.8, 161 Hz, Huc4 ), 2.80 (1H, dd, J=5.3,
16.1 Hz, Heg4), 3.96 (1H, m, H-3), 452 (1H,
d, J=7.1 Hz, H-2), 585 (1H, d, J=2.2 Hz,
H-8), 592 (1H, d, J=2.3 Hz, H-6), 6.40 (2H,
s, H-2,6'). P°C-NMR (100 Mg 6§, CD;OD) :
2835 (C4), 69.02 (C-3), 8311 (C-2), 95.80
(C-8), 9655 (C-6), 101.00 (C-10), 107.47
(C-2,6), 131.83 (C-1'), 13427 (C4'), 147.12
(C-3.5), 157.09 (C9), 157.86 (C-5), 158.07
(C7).

263 3¢E M: (+)-gallic acid

el g9 SSE 3 (6.77 .g) fraction o]
Be-dak41, v/v) EFdoz AYdagnle
WA E PAE 409 fractionoZ F-2]3}
Hu 1% A WA fractionol A gallic acid (60
mg)E 23

Rf : 052 (solvent A) % 042 (solvent B).
FAB-MS m/z [M+H]" = 171. '"H-NMR (400
Mz, 8, CD;OD) : 7.07 (1H, s, H-2, H-6).
PC.NMR (100 Mz 8, CD;OD) 109.35
(C-26), 12096 (C-1), 13858 (C-4), 14536
(C-3,5), 169.43 (acid C=0).

2.64 32 I: caffeic acid

ZHU% £me] COE 423 (196 mg)
fractionS Wig&-E(1:2, v/v) E¥der 1
A Az AT F AFFYE ol &3d
caffeic acid (17 mg)& ] stQqoh

Rf : 073 (solvent A) % 0.15 (solvent B).
FAB-MS m/z [M+H]" = 171. '"H-NMR (400
Mgz, 8, CDsCOCD3) : 627 (1H, d, /=157 Hz,
H-8), 687 (1H, d, J=8.1 Hz, H-5), 7.03 (1H,
dd, =19, 81 Hz H-6), 717 (1H, d, J=19
Hz, H-2), 754 (1H, d, =159 Hz, H-7).
PC.NMR (100 Mg 6 CDsCOCDs) : 11542
(C-2), 116.15 (C-8), 116.71 (C-5), 122.87 (C-6),
12797 (C-1), 14636 (C-7), 14674 (C-3),
149.16 (C-4), 168.86 (acid C=0).

265 3¥E V:
taxifolin-3-O-B-D-glucopyranoside
COE-32324 (766 mg) fraction® W E&-&-&
(13, v/v) E¥doz APa=zoEadgdds
AABlA 3709} fractiono 2 Ealdle F ©
=) fractionol} A taxifolin-3-O-B-D-
glucopyranoside (50 mg)E ©eisgoen &
g, o] IHYEL AeEuie SSE-2222
fractiong We-&-E(1:2, v/v) Eddoez =z
dazeEadaEs  FPsHd T WA
fractione] 4] 544 mge w2t

Rf : 0.61 (solvent A} % 053 (solvent B).
FAB-MS m/z [M+H]" = 467, [M+Na] = 489.
'H-NMR (400 Mg, 6, CDsODCDs) : 3.17-3.34
(4H, m, H-2"3"4"5"), 3.64 (1H, dd, J=57,
12.0 Hz, Ha-6"), 3.78 (1H, dd, J=2.3, 12.0 Hz,
Hy-6"), 413 (1H, 4, J=7.3 Hz, H-1'), 495
(1H, d, J=8.6 Hz, H-3), 538 (1H, d, |=8.7
Hz, H-2), 597 (2H, s, H-6,8), 6.87 (1H, brs,
H-5,6), 7.06(1H, s, H-2'). C-NMR (100 Mg,
8, CD;ODCDs) : 62.96 (C-6"), 71.46 (C-4"),
7744 (C-3), 7491 (C-2"), 77.83 (C-3"), 78.29
(C-5"), 8355 (C-2), 9691 (C-8), 9€.98 (C-6),
102.96 (C-1"), 103.08 (C-10), 116.43 (C-2),
116.84 (C-5), 121.27 (C-6'), 129.03 (C-1'),
146.65 (C-3), 14749 (C-4), 16419 (C-9),
164.29 (C-5), 169.35 (C-7), 195.90 (C-4).
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Fig. 1. Chemical structures of the
isolated compounds.
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33 3}FE IV (caffeic acid)
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¥E Ve glucosed) 9oz H2& 059
ppm, H-32 glucose?] g&o=z 044 ppm
downfield £)it}. "C-NMR 25 EY Ao)A
C-3& 8 77449014 Yehten taxifoling ¥
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EHUR 4£329H 9 HREFE 44
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E 4890]1 [M+HI'S] m/z7} 46724 o] 313E
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