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Chemical constituents of Quercus pannosa
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Abstract: Objective To study the chemical constituents of Quercus pannosa. Methods The compounds were isolated and purified
by chromatography on silica gel and RP C,g columns, and HPLC, and their structures were assigned on the basic of spectroscopic data.
Results From the ethyl acetate fraction of 95% ethanol extract from Q. pannosa, eight compounds were isolated. Among them, four
were lignans and other four were triterpenoids. They were identified as rel-(7a, 8f3)-3-methoxy-4', 7-epoxy-8, 3'-oxyneolignan-4, 9,
8'-triol (1), rel-(7a, 8f)-3-methoxy-4', 7-epoxy-8, 3'-oxyneolignan-4, 9, 9'-triol (2), (+)-syringaresinol (3), (8R, 8'R)-4, 4'-dihydroxy-3,
3'-dimethoxylianane-7, 7'-dione (4), ursolic acid (5), oleanolic acid (6), maslinic acid (7), and hederagenin (8). Conclusion
Compound 1 is a new lignan, named quercus pannosa-triol. The other compounds are isolated from this plant for the first time.
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AR Quercus pannosa Hand. -Mazz. FR5¢-~}
At (Fagaceae) #kJ& Quercus L. 1Y), r=BHIU)I.
S =, AT 2 500~3 900 m L ARAR
ERARRART, A 7 R e L DX A P S R )
Fup Al R R M, B
W aE. Wb m ™. T REL P
BBy, I R ERRE PR, AN BT
PR 95% LR W I EEIR SRR B 73 34T T IR

gt EHEA: 2013-01-19
HEE&WME: EHEARFBAEEEIE (81021062, 20902095)

Ak 22 B E I I &b i vk, o Bt S
T 8B, rEEEN (Ta, 8B)-3-HI%E -4/, 7-
-8, 3-SR %-4, 9, 8'-—=F¢Ek (7B, 8u)-3-H
SEE-4, T8, 3T AR R4, 9, 8-=F [rel-
(70, 8B)-3-methoxy-4', 7-epoxy-8, 3’-oxyneolignan-4, 9,
8'-triol, 1] (7a, 8B)-3-F4IL-4", 7-FR4-8, 34 B
AN ZE-4, 9, 9-ZWE (7B, 8o)-3- 4 IE-4', 7-FFA-
8, 3-AMANEE-4, 9, 9-—W [rel-(7a, 8B)-3-
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methoxy-4’, 7-epoxy-8, 3'-oxyneolignan-4, 9, 9'-
triol, 2] (+)- T &FJE# [(+)-syringaresinol, 3]. (8R,
8'R)-4, 4'-FH-3, 3-HASEARNEE-7, 7- W
[(8R, 8'R)-4, 4'-dihydroxy-3, 3'-dimethoxylianane-7,
7'-dione, 4]. AR Cursolic acid, 5). FEURMR
(oleanolic acid, 6). i H.R (maslinic acid, 7)+
WAEM ST G (hederagenin, 8). I, &9 1
HHFACEY), R RR =R, RSN
ER/ VNP CE |
1 UE5H

Shimadzu UV—2550 736068 i CH AR
) ;. Perkin—Elmer 377 J61%{%. Perkin—FElmer 341
it (GEEHIE2/KE): Bruker AM—400 MHz
i A=1X . Bruker Daltonics esquire 3000plus Jit
WA CEEATE ) Ak G5 it
TJ s Cig RAHAE (250 H, Merck);s MCI #4 i
(CHP20P, 75~150 H, HA=ZE{T] ); Waters
Q-TOF Ultima HEEFTEAX. il % HPLC HR%i:
Waters 515 %2, Waters 2487 £l %% LA & YMC-Pack
ODS-A #1: (250 mm X 10 mm, 5 um) 1 Waters 1525
4%, Waters 2489 fill#y (SEENRFHHD; B A
B R o bl

B PRT 2006 K H = B TUXURAN, 1 E R
27 e VU R A ety LA el Vi SO 2 08 b 56 2 H R
FRIEAEY) Quercus pannosa Hand. -Mazz. FIHIH-
2 REENE

W AR 3.6 kg ¥t Z3E T 95% L 1E
R 4 K, LRHR HBIRAEIRE 320 g. sk (700
mL) -, B CHE (700 mLX3) #H 3 X,
WaE 5135 130 go £ D101 KL NG (Z1E-/K 30 ¢
70, 50 150, 80 : 20, 95:5) A 4, K
LTE-7K 80 & 20 BRI A1 33 g, KIRAME
i MCI A3 5] 4 55> (A~D), 24d TLC %
T, WEMTEEAE C . # C B (16.0 g)
ZRENRE A, ArhisE- e (15 0111 2) BRIk,
58] C-1 (476 g). C-2 (434 g). C-1 Zid e MkE
g e, WEE-K (51510000 P, £33 7
ARy C-1-1~C-1-7. C-1-1 LRERAE(IE, 7
Al (721101 Y, /58] 2 M C-1-1-1
FC-1-1-20 C-1-1-2 SRERAT A, —SUH be-H
(140 : 120 0 1) B, #93) C-1-1-2-3 #5r, M
I3 3 i OB (S 1R i 6 45 254 1(2.5 mg)
M2 (1.7mg. C-1-2 (0.21 g) LRERFE A, —

AP RE-FEE (180 1 1—40 & 1) YEM, H&H&
HPLC, H2MLAEY 4 (3.6 mg). C-2 (434 ) &
FERAE RS, S E-HEE (100 0 1—-10 0 1) ¥
B, 43 4 ¥ 45 C-2-1~C-2-4. C-2-1 (16.9 mg)
or£2fl4 HPLC, 33643 (3.1 mg). C-1-5
(0.78 g) LFENAT IS, fAlBE-BER C0E (30 @ 1—~
411) PeM, 832 #B4 C-1-5-1 f1 C-1-5-2, I
C-1-5-2 (0.78 g) Zid R B IEMFEETE 12, &
Ji it i £ HPLC, 321454 7 (3.8 mg) Fi1 8 (2.6
mg). C-1-7 (0.38 g) & BRGNS, ekt
JEAE L, R E % HPLC 70 &5, 1921k &9
5 (1.8 mg) L&Y 6 (2.0 mg).

3 LT

& 1: BEFA, EILMS m/z: 332 [M],
HR-EI-MS m/z: 332.126 4, 43 124 C1sH006, AN
FIEEH 9. [aly +7.0° (¢ 0.50, MeOH); UV AN
(nm): 221, 225, 281; TR veer (cm™'): 3 400 CRFEAH4E
PN ), 2 924,2 852 (HHILAMLEHRBNIE), 1603,
1 508, 816 (ZRIN[PIAHICUE), Wihffie 30 757 Frigift
). "H-NMR (400 MHz, CDCl3) 6: 6.95 (1H, d, J =
8.0 Hz, H-5), 6.94 (1H, dd, J = 1.6, 8.0 Hz, H-6), 6.92
(1H, d, J = 1.6 Hz, H-2), 6.91 (1H, d, J = 8.2 Hz,
H-5), 6.85 (1H, d, J= 1.9 Hz, H-2"), 6.77 (1H, dd, J =
1.9, 8.2 Hz, H-6"), 4.92 (1H, d, J = 8.3 Hz, H-7), 4.02
(1H, ddd, J = 2.9, 4.0, 8.3 Hz, H-8), 3.92 (3H, s,
3-OCHs), 3.84 (2H, t, J = 6.5 Hz, H-8'), 3.77 (1H, dd,
J=4.0, 12.4 Hz, H-9a), 3.54 (1H, dd, J=2.9, 12.4 Hz,
H-9b), 2.79 (2H, t, J = 6.5 Hz, H-7"); "C-NMR (100
MHz, CDCLy) 6: 146.9 (C-3), 146.4 (C-4), 143.8
(C-3"), 141.8 (C-4"), 131.9 (C-1"), 128.0 (C-1), 122.2
(C-6"), 120.8 (C-6), 117.6 (C-2'), 117.0 (C-5'), 114.6
(C-5), 109.5 (C-2), 78.1 (C-8), 76.4 (C-7), 63.7 (C-8"),
61.8 (C-9), 56.0 (3-OCHs), 38.4 (C-7").

C-NMR F1 DEPT i 7R 18 ANk, 4445 1
AL (0c 56.0); 3 NI HIERK, Hd 2 M
A (0c 61.8, 63.7); 2 MIERIKF K (5c 764,
78.1); 6 AN EFIRFIEE (6c 109.5, 114.6, 117.0,
117.6, 120.8, 122.2); 6 N & MK, Hrh 4 MESA
(6¢c 141.8, 143.8, 146.4, 146.9). 'H-NMR 1 i 7x 6 4>
IR TAE 5 0y 6.77 (1H, dd, J=8.2, 1.9 Hz), 6.85
(1H, d, J= 1.9 Hz), 6.91 (1H, d, J= 8.2 Hz), 6.92 (1H,
d, J = 1.6 Hz), 6.94 (1H, dd, J = 8.0, 1.6 Hz), 6.95
(1H, d, J = 8.0 Hz). HIHLAAFETH, {74624
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ABC fhi B AR, HARRE 1,3, 4-—HURRIR, 290id
HZIR a fll b

'H-'H COSY i+ 6y 2.79 (2H, t, J = 6.5 Hz,
H-7") M6y 3.84 2H, t,J=6.5 Hz, H-8') #15¢, 4%y
HSQC #%, 6y 2.79 (2H, t, J= 6.5 Hz, H-7") Fl 6. 38.4
(C-7") #12%, oy 3.84 (2H, t, J = 6.5 Hz, H-8") Fil 6c
63.7 (C-8') FHIC, HHULATHEN 43 7 AFLE S5 M A BE
A: -CH,-CH,-OH. tR¥% HMBC i, Jy 3.84 2H, t,
J = 6.5 Hz, H-8") fil oc 131.9 (C-1") #1355, oy 2.79
(2H, t, J = 6.5 Hz, H-7") M éc 122.2 (C-6"), 117.6
(C-2", 131.9 (C-1") #HK, 454 HSQC W%, W Bt
A R a M, 1E 1, 3, 4-=HUCAEI T, B
1 7.

'H-"H COSY i 6y 4.02 (1H, ddd, J = 2.9, 4.0,
8.3 Hz, H-8) #l 0y 4.92 (1H, d, J = 8.3 Hz, H-7), 3.54
(1H, dd, J= 4.0, 12.4 Hz, H-9b), 3.77 (1H, dd, J= 2.9,
12.4 Hz, H-92) #H¢. 454 HSQC i, Jy 4.02 (1H,
ddd, J = 2.9, 4.0, 8.3 Hz, H-8) # ¢ 78.1 (C-8) #
X%, 0y4.92 (1H, d, J=8.3 Hz, H-7) 1 5c 76.4 (C-7)
A%, oy 3.54 (1H, dd, J = 4.0, 12.4 Hz, H-9b), 3.77
(1H, dd, J = 2.9, 12.4 Hz, H-9a) ¥JH1 ¢ 61.8 (C-9)
K, HEWr> T AE{E g8 v Br B: -CH(O)-CH(O)-
CH,0H. HMBC i1, o6y 4.92 (1H, d, J = 8.3 Hz,
H-7) Fl ¢ 109.5 (C-2), 120.8 (C-6), 128.0 (C-1) A}

HMBC —»

K, g5t HSQC iHfEWr, 7B B M4 b A, 75
1,3, 4- =R IR, BUARAE 147,

HMBC i, H-5' (6 6.92) Fil C-7 (5¢ 76.4) #H
5, 44y HSQC J% 'H-'H COSY i, #EMIZEFFa b
FB B U Ry sUE#:: Cy-0-C;, ROESY i
H-5' (0y 6.92) I H-7 (oy 4.92) M5, FXKIUFH T
Cy4-0-C7 I C3-0-Cy iEHT7 e

HMBC i1, 843.92 (3H,s) M ¢ 146.9 (C-1)
I, 454 HSQC K 'H-'H COSY i, 7£ 1,3, 4-=
HURAI . 6y 6.92 (1H, d, J = 1.6 Hz, H-2), 6.95
(1H, d, J = 8.0 Hz, H-5), 6.94 (1H, dd, J= 1.6, 8.0 Hz,
H-6), HEN P AEERA AR b (1) 3 AL, xRS
V) 2 (R BE : 0 6.92 (1H, d, J = 1.8 Hz, H-2), 6.97
(1H, d, J = 8.2 Hz, H-5), 6.95 (1H, dd, J= 1.8, 8.2 Hz,
H-6), MiEE NS HEY 2 B IEAL BAHTE .

'H-NMR 1, &5 Jiug s = 8.3 Hz, A LAfE
W C-7+ C-8 PrHISTARR R X, 5 S0k R IE 1)
S BB HEANTF (Jir, s = 8.0 Hz, C-7, C-8 A2l %
XM, J g s =2.8 Hz, C-7, C-8 MMiialkg ) Bl
Hxft e amtb &4 2 e ds, a1
FHXIA ALy (Ta, 8B)-3-FAIE-4", 7-FA5-8, 3500
KHGZE-4,9, 8-=F Dk (7B, 8a)-3- A IL-4, 7- 15 -
8, 3 ANGZ-4,9, 8=, N WY, Wi
PR =R, S 1.

HO\/G/\@[OQ -~ o
oA
(ocn,

OH

"H-"H COSY  mumm—

1 #%&%¥1A/9EE HMBC 7 '"H-"H COSY 8%
Fig. 1 Key HMBC and 'H-'H COSY correlations of compound 1

W 2. EEOMPRY, "H-NMR (400 MHz,
CDClsy) 6: 6.97 (1H, d, J = 8.2 Hz, H-5), 6.95 (1H, dd,
J =18, 8.2 Hz, H-6), 6.92 (1H, d, J = 1.8 Hz, H-2),
6.89 (1H, d, J = 8.2 Hz, H-5'), 6.82 (1H, d, J = 2.0 Hz,
H-2"), 6.73 (1H, dd, J = 2.0, 8.2 Hz, H-6'), 4.92 (1H, d,
J =83 Hz, H-7), 401 (2H, ddd, J = 2.8, 4.0, 8.3 Hz,
H-8), 3.92 (3H, s, -OCH3), 3.77 (1H, dd, J= 2.8, 12.3
Hz, H-9a), 3.67 (2H, t, J = 6.4 Hz, H-9"), 3.54 (1H, dd,
J=4.0, 12.3 Hz, H-9b), 2.63 (2H, t, J = 7.6 Hz, H-7'),
1.87 (2H, m, H-8"), LI F¥i 5 somkdiaE — 2, %
KB B 2 8 (Ta, 8B)-3-F A IE-4", 7-FR%-8, 3'-

EWARNEZR-4, 9, 9-=FEL (7B, 80)-3-HI%AHE-4, 7-
-8, 3T AR HR -4, 9, 9- =%

WEY 3: EEMRY, 3TN CpuHaOso
'H-NMR (400 MHz, CDCl;) 6: 6.58 (4H, s, H-2', 6/,
2".6"),5.51 (2H, s, 2XOH), 4.73 (2H, d, J = 4.3 Hz,
H-2, 6), 4.27 (2H, dd, J = 6.9, 9.1 Hz, H-4b, 8b), 3.90
(6H, s, 2X-OCHj), 3.90 (2H, overlapped, H-4a, 8a),
3.09 (2H, m, H-1, 5). L b%d 5 scikgias — 5,
WS ERAY 3N (+H)- T &R

tEY 4: BREMPRY, T8 CyoHanOe,
ESI-MS m/z: 357 [M—H] . 'H-NMR (400 MHz,
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CDCl3) 6: 7.69 (2H, dd, J = 1.9, 8.3 Hz, H-6, 6"), 7.59
(2H, d, J = 1.9 Hz, H-2, 2), 6.99 (2H, d, J = 8.3 Hz,
H-5, 5%, 6.12 (2H, s, 2XOH), 3.98 (6H, s, 2X
-OCH3;), 3.97~3.99 (2H, overlapped, H-8, 8"), 1.10
(6H, s, 2XCHs); "“C-NMR (100 MHz, CDCl;) &:
202.3 (C-7, 7"), 150.5 (C-3, 3'), 146.8 (C-4, 4'), 129.9
(C-1, 1'), 123.9 (C-6, 6), 113.7 (C-5, 5'), 110.1 (C-2,
2), 56.3 (-OCHs), 42.8 (C-8, 8'), 17.7 (-CH3). DA%
i 5 Scmk AR IE — 200, WME R A 4 8 8R,
8'R)-4, 4'-—JF -3, 3- T HAEIEANR -7, 7-

WA 5: ORI AR CRED, 437 HA C3HagOs,
ESI-MS m/z- 479 [M+Na]’, HR-ESI-MS m/z: 457
[M-+H]". 'H-NMR (400 MHz, CD-OD) §: 5.23 (1H,
brt, J = 3.3 Hz, H-12), 3.15 (1H, dd, J = 4.8, 11.0 Hz,
H-3), 2.20 (1H, d, J = 11.3 Hz, H-18), 1.12 (3H, s,
H-27), 0.98 (3H, s, H-30), 0.97 (3H, s, H-23), 0.96
(3H, s, H-25), 0.85 (3H, d, J = 6.5 Hz, H-29), 0.78
(3H, s, H-26), 0.74 (3H, s, H-24); “C-NMR (100
MHz, CD;OD) J: 180.2 (C-28), 138.2 (C-13), 125.5
(C-12), 78.3 (C-3), 55.3 (C-5), 52.9 (C-18), 47.0~
48.1 (C-9, 17), 41.8 (C-14), 39.4 (C-8), 39.0 (C-19),
39.0 (C-20), 38.6 (C-1), 38.4 (C-4), 36.7 (C-10), 36.7
(C-22), 32.9 (C-7), 30.4 (C-21), 27.8 (C-15), 27.4
(C-23), 26.5 (C-2), 23.9 (C-16), 22.9 (C-11), 22.7
(C-27), 202 (C-30), 18.1 (C-6), 16.4 (C-29), 16.2
(C-26), 15.0 (C-24), 14.6 (C-25). A% 5 SClikik

—5, MR 5 R R

WA 6: TN AKCFED, 43728 CyoHagOs,
ESI-MS m/z‘ 479 [M+Na]", HR-ESI-MS m/z: 455
[M—H] . 'H-NMR (400 MHz, CDCl;) 6: 5.28 (1H,
brt, J = 3.3 Hz, H-12), 3.49 (1H, s, 3-OH), 3.22 (1H,
dd, J=3.7,10.4 Hz, H-3), 2.82 (1H, dd, J = 4.2, 14.0
Hz, H-18), 1.13 (3H, s, H-27), 0.98 (3H, s, H-23), 0.91
(3H, s, H-30), 0.90 (3H, s, H-25), 0.86 (3H, s, H-29),
0.77 (3H, s, H-24), 0.75 (3H, s, H-26); "“C-NMR
(100 MHz, CDCl;) 6: 143.8 (C-13), 122.6 (C-12), 79.0
(C-3), 552 (C-5), 47.6 (C-9), 46.5 (C-17), 45.9
(C-19), 41.6 (C-14), 41.0 (C-18), 39.2 (C-8), 38.7
(C-4), 384 (C-1), 37.1 (C-10), 33.8 (C-21), 33.1
(C-29), 32.6 (C-7), 32.4 (C-22), 30.7 (C-20), 28.1
(C-23), 27.7 (C-15), 27.2 (C-2), 25.9 (C-27), 23.6
(C-30), 23.4 (C-16), 22.9 (C-11), 18.3 (C-6), 17.1
(C-26), 15.5 (C-24), 15.3 (C-25). LL_E%¥s 5 SCikIi

S, MOEEAY 6 AR .

%é\% 7 BB (HEE, 27N
C30H4s04, ESI-MS m/z: 495 [M+Na]". 'H-NMR (400
MHz, CD;0D) 6: 7.91 (1H, s, -COOH), 5.25 (1H, t,
J=3.3Hz H-12), 3.62 (1H, dt, J = 4.4, 9.6 Hz, H-2),
291 (1H, d, J = 9.6 Hz, H-3), 2.86 (1H, dd, J = 4.1,
13.9 Hz, H-18), 1.16 (3H, s, H-27), 1.01 (3H, s, H-23),
1.00 (3H, s, H-30), 0.94 (3H, s, H-25), 0.91 (3H, s,
H-29), 0.82 (3H, s, H-24), 0.81 (3H, s, H-26);
BC-NMR (100 MHz, CD;0OD) §: 180.5 (C-28), 143.9
(C-13), 122.0 (C-12), 83.0 (C-3), 68.1 (C-2), 55.3
(C-5), 47.6 (C-9), 46.7 (C-1), 46.2 (C-17), 45.8
(C-19), 41.5 (C-14), 41.3 (C-18), 39.2 (C-8), 39.1
(C-4), 37.8 (C-10), 33.5 (C-21), 32.5 (C-7), 32.4
(C-22), 32.2 (C-29), 30.2 (C-20), 27.9 (C-23), 27.4
(C-15), 25.0 (C-27), 23.2 (C-16), 22.6 (C-11), 22.6
(C-30), 182 (C-6), 16.3 (C-26), 16.1 (C-24), 15.7
(C-25)0 LU 5 ScikapiE —80, etk &
7 A LR

e 8: LA (HEY, 417N
C30H4s04> ESI-MS m/z: 495 [M+Na]". 'H-NMR (400
MHz, CD;0D) &: 5.23 (1H, brt, J = 3.5 Hz, H-12),
3.59 (1H, dd, J = 4.1, 9.6 Hz, H-3), 3.51 (1H, d, J =
9.6 Hz, H-23a), 2.84 (1H, dd, J =4.1, 13.9 Hz, H-18),
1.16 (3H, s, H-27), 0.95 (3H, s, H-30), 0.92 (3H, s,
H-25), 0.88 (3H, s, H-29), 0.81 (3H, s, H-24), 0.68
(3H, s, H-26); *C-NMR (100 MHz, CD;0D) ¢: 145.3
(C-13), 123.3 (C-12), 73.5 (C-3), 67.1 (C-23), 49.9
(C-5), 48.2 (C-9), 47.7 (C-17), 47.3 (C-19), 43.3
(C-4), 43.0 (C-14), 42.8 (C-18), 40.5 (C-8), 39.5
(C-1), 37.9 (C-10), 34.9 (C-21), 33.9 (C-7), 33.6
(C-29), 33.5 (C-22), 31.6 (C-20), 28.9 (C-15), 27.4
(C-2), 26.5 (C-27), 24.5 (C-16), 24.1 (C-11), 24.0
(C-30), 19.1 (C-6), 17.8 (C-26), 16.3 (C-25), 12.7

(C-24). VL EXH 5 cikaioE —30, S8 Eam
8 N H S G,

SRk
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