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Abstract: A new phendlic acylglucoside, 2-methoxy-1, 4-biphenad-1- O - [ 6- O- (3-methaxy-4- hydroxybenzoyl ) ] -3-D-glu-
copyrancside (1) , together with 8 known compounds, 3 , 5 -di- Cf3-D-glucopyranog/Iphloretin (2), rutin (3) , quercetin-
3- OB -D-glucopyranoside (4) , pyrogdlic acid (5), catechd (6), p-hydroxybenzoic acid (7) , protocatechuic acid (8)
and vanillic acid (9) , wasisolaed from the methandl extract of the fruits of Amomum tsao-ko . Their structures were deter-

mined by detal ed spectroscopic andysis, including 1D, 2D NMR and MS techniques . The knom compounds 2, 3, 5 and
7 -9 were iolated from the titled plant for the fird time .
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2005)
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1
1.1
1D 2D NMR (CD;0D) ,
(CDCL) - Brucker AV-400 DRX-
500 EI-MS, negative FABMS
VG Auto Spec-3000 (FAB
) Bio-Rad FTS-135
UV-210A JASCO-20
H,
(0.2 0.5 mm)

, Sephadex LH-20 (25 - 100 pm,
Pharmacia Fine Chemica Co ., Ltd ), MClgd CHP20P (75 -
150 pm, Mitsubishi Chemicd Co ., Ltd., Diaon HP2SS
(Mitsubishi Chemical Co ., Ltd ), Chramatorex ODS (100 -
200 mesh, Fuji Silysia Chamicd Co ., Ltd)

- - (TLC) 5% -
1.2
2004 4
( Amomum tsao-ko) , (KIB AK-1)
1.3
(10.0kg) 4
, (74
9) (122 9) (1509)
Diaion HP20SS , - (01 10
: 8 (Fr.1 Fr.8) Sephadex
LH-20 , Fr.5 Fr.6 2 (X
mg) 3 (129 mg)
Sephadex LH-20 ,
- (01 10 : 5 (Fr.1
Fr.5 Fr.3 Chromatorex ODS ,
1(9mg), 5 (7vmg), 6 (1 mg), 7 (24
mg) 8 (33mg) Fr.4 Sephadex LH-20  MCI gd
CHP2OP , 9 (3mg) Fr.5
Sephardex LH-20 , 4
(240 mg)
2-Methoxy-1, 4-biphenol-1- O-[ 6- O -( 3-methoxy-4-

hydroxybenzoyl )]-B-D-glucopyranoside (1) Cy Hy, Oy

IR (KBr) cm™*: 3424, 1608, 1514, 1287,
1217 . UV (MEOH) A nm: 203 . [a]5 - 28.5 (¢ 1.17,
MeOH) . Negative FABMS m Z: 451 [M-H] ~ . Negative HR-
FABMS m Z: 451.1235 ( [M-H] , cdcd . 451.1240) . 'H
NMR (CD, OD, 400 MHz) & : 7.52 (1H, d, J=8.0Hz, H-
5), 7.50 (1H, brs, H-2'), 6.89 (1H, d, J=8.6 Hz, H-
6), 6.83 (1H, brd, J=8.0Hz, H-6"), 6.40 (1H, d, J=
2.3Hz, H-3), 6.09 (1H, dd, J=8.6, 2.3 Hz, H-5),
4.72 (1H, d, J=7.8Hz, H-1), 3.83 (3H, s, 3'-OMe),
3.74 (3H, s, 22OMe), 3.42 (2H, m, H-2, 3), 3.2
(A1H, m, H-4), 3.62 (1H, t, J=7.4Hz, H-5), 4.6
(1H, br d, J=11.6 Hz, Ha-6), 4.33 (1H, dd, J=11.6,
7.2Hz, Hb-6) .®CNMR (CD;0OD, 100MHz)5 : 167.9 (C
-7'), 154.9 (C-4), 152.9 (C-4"), 152.2 (C-2), 148.8
(C-3'), 140.9 (C-1), 125.2 (C-6"), 122.5 (C-1"),
120.8 (C-6), 116.0 (C-5'), 113.8 (C-2"), 107.6 (C-
5), 104.3 (C-1), 102.0 (C-3), 77.8 (C-3), 75.6 (C-
5),75.1(C-2),72.0(C-4),65.1(C-6), 56.5(2-
OMe) , 56.5 (3'-OMe)
3, 5-Di- C-D-glucopyranosylphloretin (2) G, Ha,
Oss Negative FABMS m 7Z: 597 [ M-
H]" .*H NMR (500 MHZ, (CD,),00 + D,0) &: phloretin
moiety 7.01 (2H, d, J=8.4Hz, H-2, 6), 6.88 (2H, d, J
=8.4Hz, H-3,5),3.24 (2H, m, Hx), 2.78 (2H, t, J=
7.2Hz, ), glucose moietyd 4.89 (1H, d, J=9.3Hz, H-
1)" 2,3.48-3.82 (6H, m, H2-H6) 2 .**CNMR (125 MHz,
(CD; ). Q0 + D,0O) & : phloretin moiety 8 206.4 (C = 0O),
162.3 (C-2, 6), 161.6 (C-4 ), 155.8 (C-4), 133.0 (C
-1), 130.0 (C-2, 6), 115.8 (C-3, 5), 105.4 (C-1),
103.7 (C-3,5), 47.0 (), 29.8 (), glucese moiety o
81.6 (C-5), 78.0 (C-3), 75.7 (C-1), 73.1 (C-2), 70.0
(C-4), 61.0 (C-6)] 2
Rutin (3) C; Hy Qg Negative
FABMS m Z: 609 [M-H] ~ (100), 463 (11), 301 (26) .'H
NMR (500 MHz, (0D;),00+D,0))d: 7.74 (1H, J=2.1
Hz, H-2), 7.66 (1H, dd, J=8.4, 2.1 Hz, H-6), 6.%
(1H, d, J=8.4Hz, H-5), 6.50 (1H, d, J=2.0Hz, H-
8), 6.25 (1H, d, J=2.0Hz, H-6), 5.13 (1H, d, J=7.5
Hz, dcH-1), 4.52 (1H, d, J=3.6Hz, rhaH-1), 1.08
BH, d, J=4.0 Hz, rhaCHs) . ° C NMR (125 MHz,
(CDs ), 0+ D,0)5: 178.5 (C-4), 165.1 (C-7), 161.8
(C-5), 158.4 (C-9), 157.5 (C-2), 149.2 (C-4 ), 145.2
(C-3), 134.9 (C-3), 123.0 (C-6), 122.1 (C-1),
117.5 (C-5), 115.8 (C-2), 104.8 (C-10), 99.5 (C-
6), 94.6 (C-8), glucose moietyd 104.0 (C-1), 77.2 (C-
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3), 76.1 (C-5), 74.8 (C-2), 70.2 (C-4), 67.6 (C-6),
rhamnose moietyd 101.5 (C-1), 72.9 (C-4), 71.5 (C-3),
71.0 (C-2), 68.9 (C-5), 17.6 (rhaCH,)

Quercetin-3- O -D-glucopyranoside (4) Cxu Hx Or ,

Negative FABMS m Z: 463 [M-H]~
(100), 301 (38) .'H NMR (CD;QD, 500 MHz): & : 7.71
(1H, d, J=2.0Hz, H-2), 7.56 (1H, dd, J=8.5, 2.0
Hz, H-6), 6.85 (1H, d, J=8.5Hz, H-5), 6.35 (1H,
d, J=2.0Hz, H-8), 6.17 (1H, d, J=2.0Hz, H-6),
5.23 (1H, d, J=7.6Hz, gc H-1) .*CNMR (CD;0D, 15
MHz): & : 179.4 (C-4), 165.9 (C-7), 162.9 (C-5),
158.5 (C-9), 158.3 (C-2), 149.8 (C-4), 145.8 (C-
3), 135.6 (C-3),123.1(C-6), 12.8 (C-1), 117.6 (C
-5), 116.1 (C-2 ), 105.6 (C-10), 99.8 (C-6), 94.6
(C-8), dlucose moietyd : 104.1 (C-1), 78.4 (C-3), 78.0
(C-5), 75.6 (C-2), 71.1 (C-4), 62.5 (C-6)

Pyrogallic acid (5) GH:Gs, EIMS m Z
126 [M]" (100), 108 (18), 80 (24) .'H NMR (CD;CD,
500 MHz) & : 6.48 (1H, t, J=8.0Hz, H-5), 6.30 (2H, d,
J=8.0Hz, H-4, 6) .° C NMR (CD;0D, 125 MHz) 3:
147.1 (C-1, 3), 134.3 (C-2), 120.1 (C-5), 108.3 (C-
4, 6)

Catechol (6) GH;O,, EIMS m Z 110
[IM]" (4), 2 (4) ."H NMR (CD;OD, 500 MHz) & : 6.75
(2H, m, H-4, 5), 6.65 (2H, m, H-3, 6) . ®C NMR
(CD; 0D, 125MHz) 5 : 146.3 (C-1, 2), 120.1 (C-4, 5),
116.4 (C- 3, 6)

p-Hydroxybenzoic acid (7) G H;O;, EIMS
m Z 138 [M] " (91), 121 (100) ."H NMR (CDsOD, 500
MHz)&: 7.87 (2H, d, J=8.5Hz, H-2, 6), 6.81 (2H, d,
J=8.5Hz, H-3,5) .” C NMR (CD;0OD, 100 MHz) 3
170.2 (C=0), 163.3 (C-4), 133.0 (C-2, 6), 122.8 (C-
1), 116.0 (C- 3, 5)

Protocatechuic acid (8) G H; Q, ,
z: 154 [M]" (90), 137 (100) . *H NMR (CD;CD, 400
MHz) &: 7.43 (1H, br's, H-2), 7.42 (1H, d, J=7.9Hz,
H-6), 6.78 (1H, d, J=7.9Hz, H-5).%C NVR
(CD,0D, 100MHz) &: 170.2 (C=0), 151.5 (C-4), 146.1
(C-3), 123.9 (C-6), 123.2 (C-1), 117.7 (C-5), 115.8
(C-2)

Vanillic acid (9) G HsQx, EIMS m Z: 168
[M]©, (100), 153 (65) . ' H NMR (CDs;CD, 400 MHz) & :
7.56 (1H, brs, H-2), 7.54 (1H, d, J=8.8 Hz, H-6),
6.82 (1H, d, J=8.8Hz, H-5), 3.86 (3H, s, OCH;) .°C
NMR (CD, OD, 100 MHz) & : 170.0 (C=0), 152.6 (C-3),

EIMS m /

148.6 (C-4), 125.3 (C-6), 123.0 (C-1), 115.8 (C-5),
113.8 (C-2), 56.4 (OCHs)

: Diaion HP20SS, Sephadex LH-20,
MClgel CHP20P  Chromatorex ODS
: 9 : 3
(2 4) 6 (1,5 9

: 3,5-
(2) (Kazunori
(3) (Wenkert and Gottlieb, 1977) -3-O-
B-D- (4) (Makham , 1978)
, 2006) (6)
(7) (

(8) ( , 2005)

, 2005) (1) 2,

-CB-D-
, 2001)

(5) (
( , 1999)
, 2005)
(9) (
3,5, 7 9
1, [a]s -28.5(c1.17, MeOH),
3424, 1608, 1514,
1287, 1217 cm’* , OH,
Cc=0,
203 nm HRFABMS m 7
451.1235 ( [M-H] ~, calcd . 451.1240)
Cor Has On 10
H- “CNMR ,
[3w 4.72 (1H, d,
J=7.8 Hz), Gc 104.3)], 2 1, 3, 4
3« 7.52 (1H, d, J=8.0 Hz, H -5,
7.50 (1H, br s, H-2'), 6.83 (1H, brd, J=8.0
Hz, H-6')  6.89 (1H, d, J=8.6 Hz, H-6),
6.40 (1H, d, J=2.3Hz, H-3), 6.09 (1H, dd, J

1

=8.6, 2.3Hz, H-5)], 2 [5+ 3.83,
3.74 (each 3H, s) &8¢ 56.5, 56.5], 1
G 167.9) H
(J=7.8 Hz)
B ., “CNMR ,
C-6 65 ppm : C
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