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W E: BW WSS Sanguisorba officinalis AKEEAE NS . FavE RARILME (D101, HP-20). i#E44E. Toyopearl
HW-40. [ARERE RP g 4% (3 )7 4T 43 B 404K, FF2 A "H-NMR. PC-NMR. ESI-MS % 2 Rl i )y vk st b A P kAT 45
M%E. R M 10% LB BEHFEE T 25 MUEY, 7318 4-(4"-hydroxyphenyl)-2-butanone-4"-O-B-D-
glucopyranoside (1) phenethanol-B-vicianoside (2). junipetrioloside A (3). citroside A (4). corchoionoside C (5). adenosine
(6). tryptophan (7). tachinoside (8). d-mandelic acid-B-D-glucopyranoside (9). (+)-(7S,8S)-guaiacylglycerol 8-O-B-D-
glucopyranoside (10). biophenol (11). 3,5-dihydroxyphenethyl alcohol 3-O-B-glucopyranoside (12). syringin (13). (2E,5E)-3,7-
dimethyl-2,5-octadiene-1,7-diol (14). (%)-3-hydroxy-3,7-dimethyloct-6-enoic acid (15). (22)-2,6-dimethyl-2,7-octadiene-1,6-diol
(16) . phlorizin (17). (+)-cyclo-olivil-6-O-B-D-glucopyranoside (18). 5'-methoxy-8'-hydroxyl-(+)-isolariciresinol-4'-O-B-D-
glucopyranoside (19). phenethyl-6-O-o-L-arabinofuranosyl-p-D-glucoside (20). gaultherin (21). benzyl-O-0-L-thamnopyranosyl-(1—
6)-B-D-glucopyranoside (22 ) . (2E)-7-hydroxy-3,7-dimethyl-2-octenyl-6-O-a-L-arabinofuranosyl-p-D-glucopyranoside (23 )
3,3",4'-tri-O-methylellagic acid (24). methyl-4-(B-D-glucopyranosyloxy)-3-hydroxy-5-methoxybenzoate (25). £5if L&) 1~22
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Hydrosoluble chemical constituents in Sanguisorba officinalis (IT)
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Abstract: Objective To study the chemical constituents in extract of Sanguisorba officinalis. Methods Compounds were isolated
from 10% ethanol extracts by Macroporous resin (D101, HP-20), dialysis bag, reversed phase silica gel (RP-g, RP-(g), Toyopearl
HW-40 column chromatography and their structures were elucidated by NMR and MS data. Results Twenty-five compounds were
isolated and their structures were elucidated as 4-(4'-hydroxyphenyl)-2-butanone-4'-O-f-D-glucopyranoside (1), phenethanol-f-
vicianoside (2), junipetrioloside A (3), citroside A (4), corchoionoside C (5), adenosine (6), tryptophan (7), tachinoside (8), d-mandelic
acid-B-D-glucopyranoside (9), (+) (75,8S)-guaiacylglycerol 8-O-f-D-glucopyranoside (10), biophenol (11), 3,5-dihydroxyphenethyl
alcohol 3-O-B-glucopyranoside (12), syringin (13), (2E,5E)-3,7-dimethyl-2,5-octadiene-1,7-diol (14), (+)-3-hydroxy-3,7-dimethyloct-
6-enoic acid (15), (22)-2,6-dimethyl-2,7-octadiene-1,6-diol (16), phlorizin (17), (+)-cyclo-olivil 6-O-B-D-glucopyranoside (18),
5'-methoxy-8'-hydroxyl-(+)-isolariciresinol-4'-O-B-D-gluco-pyranoside (19), phenethyl 6-O-a-L-arabinofuranosyl-p-D-glucoside
(20), gaultherin (21), benzyl-O-a-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside (22), (2E)-7-hydroxy-3,7-dimethyl-2-octenyl
6-0-0-L-arabinofuranosyl-p-D-glucopyranoside (23), 3,3',4"-tri-O-methylellagic acid (24), and methyl-4-(B-D-glucopyranosyloxy)-
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3-hydroxy-5-methoxybenzoate (25). Conclusion Compounds 1—22 were isolated from this plant for the first time.

Key words: Sanguisorba officinalis L.; hydrosolubility; junipetrioloside A; citroside A; corchoionoside C

oA R UR T 3% R AE ) K Sanguisorba
officinalis L. B " Hu iy S officinalis L. var.
longifolia (Bert.) Yu et Li [FJFFRAR o FLPEROE, BRiE
BR. W, HH. K. BAumibim. @iEsos
HIDIR. ki s i EH FEE P 30 28, JREL
7 Fh, R—FhEHTY . BRIt S E
& VE IR AN A BRI Sy, RO B
HEARAEY), TSRS EFE. AT e
Huki 70% LI SRR 2 R FLIR BT A 73 2 Y 30%
20% LT b FESH R R, BHEE R
a8, i3 (0 2 B 7o 26 I M A LA AR B
AT AR RIS, O 1 k2 e B 25 ot
BLfitl,  ASEIG N kAR KA VAL BT T R AL
AT BARE 25 MEEY, ARI%EEN
4-(4'-hydroxyphenyl)-2-butanone-4'-O-p-D-glucopyra-
noside (1) . phenethanol-B-vicianoside (2 ) .
junipetrioloside A (3). citroside A (4). corchoionoside
C (5). adenosine (6). tryptophan (7). tachinoside
(8). d-mandelic acid-p-D-glucopyranoside (9).
(+)-(78,8S)-guaiacylglycerol  8-O-B-D-glucopyrano-
side (10). biophenol (11). 3,5-dihydroxyphenethyl-
alcohol 3-O-B-glucopyranoside (12). syringin (13).
(2E,5E)-3,7-dimethyl-2,5-octadiene-1,7-diol (14 ) .
(£)-3-hydroxy-3,7-dimethyloct-6-enoic acid (15) .
(22)-2,6-dimethyl-2,7-octadiene-1,6-diol ( 16 ) .
phlorizin (17). (+)-cyclo-olivil-6-O-B-D-glucopyra-
( 18 ) . 5'-methoxy-8'-hydroxyl-(+)-iso-
lariciresinol-4'-O-B-D-glucopyranoside(19) . phenethyl-
20 ) .
gaultherin (21). benzyl-O-a-L-rhamnopyranosyl-(1 —
6)-B-D-glucopyranoside (22 ). (2E)-7-hydroxy-3,7-
dimethyl-2-octenyl-6-O-0-L-arabinofuranosyl-p-D-glu-

noside

6-0-a-L-arabinofuranosyl-f-D-glucoside

copyranoside (23). 3,3',4'-tri-O-methylellagic acid
(24). methyl-4-(B-D-glucopyranosyloxy)-3-hydroxy-
5-methoxybenzoate (25). HH, (L&Y 1~22 HH
RN ZAEY 7 435

1 EFESHHR

WA bl CRGE R Je A Tl )

Toyopearl HW-40 ( H A Tosoh /4] ); Diaion HP-20
(HA=3£2A7]); Dubhe Ci5 (250 mmX20 mm, 10

um, YLIRDOTRHEARRAFD); YMC pack ODS-A
(250 mm X 10 mm, 5um, HA YMC AF); +7
TR it 58 DV-215-CD, g
FELEACES) ) KQ-600DE 7Y %% i 7 i 75 e 2
(40 kHz, 600 W, E&1Li i A A& A BR 2 7] D5 ZF-90
ARG A K AN E S C RN B AT )
Bruker AM-400 BUAZ i ILARAX (48 [EF Bruker 2 ®));
Micromass Xevo Triple-quadrupole %4 J5i i % ( Waters
ANHED; L UPT RABAKES (RS B+~
A A FRZA ] D); NU3000 Serials UV/VIS #6285 NP
7000 Serials %% (Hanbon Sci &Tech. ).

TELYDAE: fit EH RSC S 1 B TR 24 0 i A FR
AR, 20 AR Hh R 24 K 5 2 o e v 24 S T =
e B A5 A e O R U B 2 AR AR B AR R ) Hb
¥ Sanguisorba officinalis L.. #3A% (20150920) 1
T A 5 24 DR 5 24 2 Bt Th 24k 2R S
2 EBESE

TR 10 kg, BifE, £33 55 70%4
BB IRIEA, R ZATRE (3.75ke). KR E
BTk, o D101, HP-20 RALKIEH:, ZBE-7K
(0. 10%- 20%- 30%- 40%. 50%- 100%) F Lk
i, B 10%BESH A (120.0 g0 ZFENLE,
2 HPD-400 £+ MCI #. il %% &3 Dubhe C5 (250
mm X 20 mm, 10 pm, YLHBUBRHEAERARD.
#1453l YMC pack ODS-A (250 mm X 10 mm, 5
um, HA YMC AFD, 2S4S 2464 1(12.0
mg, 20 :80, =25 min). 2 (4.7 mg, 30 : 70,
k=26 min). 3 (4.1 mg, 10:90, £=30 min). 4
(8.8 mg, 30:70, x=18 min). 5 (16.3 mg, 30 :
70, k=17 min). 6 (1.8 mg, 10 : 90, r=25 min).
7 (1.4mg, 30:70, k=13 min). 8 (1.2 mg, 8.
92, (g=14 min). 9 (1.8 mg, 10 : 90, r=18 min).
10 (152 mg, 6 : 94, xR=24 min). 11 (2.0 mg,
10 : 90, (=28 min). 12 (49.0 mg, 8 :92, R=
37 min). 13 (4.6 mg, 20 : 80, ;x=23 min). 14 (22.6
mg, 35:65, r=73min). 15 (22.6 mg, 35 : 65,
k=75 min). 16 (12.8 mg, 25 : 75, (x=12 min).
17 (14.0 mg, 40 : 60, x=30min). 18 (11.4 mg,
20 : 80, (=17 min). 19 (9.3 mg, 20 : 80, K=
31 min). 20 (38.0 mg, 35:65, =17 min). 21



¢ £ % Chinese Traditional and Herbal Drugs

F504% F 138 20097 A +3019 -

(2.3 mg, 25:75, (g=26 min), 22 (15.8 mg, 35
65, tr=13 min). 23 (52.8 mg, 40 : 60, (r=18 min)+
24 (82 mg, 40 : 60, (r=16 min). 25 (3.5 mg,

30 170, =20 min).

3 HikE

&1 LR & (FED . ESI-MS m/z:
325 [M—H]; 'H-NMR (400 MHz, CD;OD) §: 7.17
(2H, d, J = 8.6 Hz, H-7, 9), 7.06 (2H, d, J = 8.6 Hz,
H-6, 10), 4.91 (1H, d, J = 7.8 Hz, H-1"), 3.94 (1H, dd,
J=12.0, 1.9 Hz, H-6'a), 3.75 (1H, dd, J = 12.0, 5.1
Hz, H-6'b), 3.55~3.42 (4H, m, H-2'~5"), 2.90~2.77
(4H, m, H-3, 4), 2.17 3H, s, H-1); *CNMR (100
MHz, CD;0D) 6: 30.0 (C-1), 30.0 (C-3), 46.0 (C-4),
62.5 (C-6"), 71.4 (C-4'), 74.9 (C-2'), 78.0 (C-5"), 78.1
(C-3", 102.5 (C-1"), 117.8 (C-7, 9), 130.2 (C-6, 10),
136.4 (C-5), 157.5 (C-8), 211.1 (C-2). LI E¥dE 5
BRI E A -, WEEhEm 1 N 4-4-
hydroxyphenyl)-2-butanone-4'-O-f-D-glucopyranoside

& 2: A€ AK ESI-MS m/z: 413 [M—H] ;
'H-NMR (400 MHz, CD;0D) §: 7.32 (4H, d, J = 8.0
Hz, H-2, 3, 5, 6), 7.23 (1H, m, H-4), 436 (2H, d, J =
7.4 Hz, H-1', 1"), 3.77 (2H, d, J = 5.7 Hz, H-8), 2.99
(2H, t, J = 7.3 Hz, H-7); “C-NMR (100 MHz,
CD;0D) 6: 37.2 (C-7), 66.7 (C-5"), 69.5 (C-6'), 71.6
(C-4"), 71.8 (C-5"), 72.4 (C-4"), 742 (C-2"), 75.1
(C-2"), 76.9 (C-3"), 78.0 (C-3"), 104.4 (C-1"), 105.1
(C-1"), 127.2 (C-4), 129.4 (C-2, 6), 130.0 (C-3, 5),
140.1 (C-1)o LA Xt 5 Semij s 3 A — 5D, i
ELEY) 2 4 phenethanol-B-vicianoside .

e 3: LM A. ESI-MS m/z: 376 [M+
NH,]": 'H-NMR (400 MHz, CD;0D) 6: 7.01 (1H, s,
H-2), 6.88 (1H, d, J = 8.0 Hz, H-6), 6.80 (1H, d, J =
8.0 Hz, H-5), 4.61 (1H, d, J= 7.7 Hz, H-1"), 4.46 (1H,
d, J=9.5 Hz, H-7), 3.92 (1H, d, J = 12.0 Hz, H-6'a),
3.88 (3H, s, -OCH3), 3.85~3.78 (1H, m, H-8), 3.74
(1H, dd, J = 12.0, 2.4 Hz, H-6'b), 3.60 (1H, d, J=9.0
Hz, H-3"), 3.48 (1H, m, H-5"), 3.45 (1H, dd, J = 12.0,
5.2 Hz, H-9b), 3.39 (1H, m, H-4"), 3.38 (1H, dd, J =
12.0, 5.2 Hz, H-9a), 3.22~3.13 (1H, m, H-2);
BC-NMR (100 MHz, CD;0D) &: 56.4 (-OCH3), 62.1
(C-9), 62.6 (C-6"), 71.9 (C-4"), 75.1 (C-3"), 79.8 (C-5),
80.2 (C-7), 80.8 (C-2'), 82.7 (C-8), 99.8 (C-1"), 112.4
(C-2), 116.1 (C-5), 121.9 (C-6), 130.1 (C-1), 148.1

(C-4), 149.0 (C-3). LA L%¥s 5 STk fE 2E A —
O, W% EA Y 3 9 junipetrioloside A

WEY 4: WEOMARY) . Molish [N A FATE,
A5 M U AFLE . ESI-MS m/z: 409 [M+Na]', 795
[2M-+Na]", i@ AW 47 A 386, 45
4 "H-NMR F1 PC-NMR I H: 4> T2 C1oH300s,
AAE S 5. "H-NMR (400 MHz, CD;0D) 6: 5.95
(1H, m, H-1"), 4.58 (1H, s, H-8), 4.32 (1H, m, H-3),
3.63 (1H, m, H-6"), 3.80 (1H, m, H-6'), 3.24~3.38
(3H, m, H-3'~5"), 3.16 (1H, m, H-2'), 2.54 (1H, d, J =
11.6 Hz, H-2), 2.25 (3H, s, H-10), 1.97 (1H, d, J =
12.5 Hz, H-4), 1.53 (3H, s, H-13), 1.44 (3H, s, H-11),
1.36 (1H, m, H-2), 1.91 (1H, m, H-4), 1.16 3H, s,
H-12); "C-NMR (100 MHz, CD;0D) §: 26.6 (C-13),
26.7 (C-10), 30.0 (C-12), 37.0 (C-1), 47.9 (C-4), 49.7
(C-2), 62.9 (C-6"), 63.8 (C-3), 71.7 (C-4"), 75.3 (C-2"),
77.8 (C-5"), 78.6 (C-3"), 78.7 (C-5), 98.7 (C-1"), 101.4
(C-8), 119.1 (C-6), 200.7 (C-9), 212.9 (C-7). LA %k
S CERA %", WEELEY 4 A
citroside A.

& 5: A B A ESI-MS m/z: 385 [M—H] ;
'H-NMR (400 MHz, CD;OD) &: 6.03 (1H, dd, J =
15.6, 0.7 Hz, H-7), 5.95 (1H, m, H-4), 5.79 (1H, dd,
J=15.6, 7.2 Hz, H-8), 4.59 (1H, q, J = 6.7 Hz, H-9),
434 (1H, d, J=7.7 Hz, H-1), 3.91 (1H, dd, J = 11.9,
2.3 Hz, H-6'), 3.70 (1H, dd, J = 11.9, 6.1 Hz, H-6'),
3.38~3.17 (4H, m, H-2'~5"), 2.67 (1H, d, J = 16.9
Hz, H-2), 2.24 (1H, d, J = 16.9 Hz, H-2), 1.99 (3H, d,
J=1.3Hz, H-11), 1.35 3H, d, J = 6.5 Hz, H-10), 1.10
(3H, s, H-12), 1.08 (3H, s, H-13); "“C-NMR (100
MHz, CD;OD) §: 19.6 (C-11), 22.2 (C-10), 23.5
(C-12), 24.7 (C-13), 42.4 (C-1), 50.7 (C-2), 62.8
(C-6"), 71.7 (C-4"), 74.6 (C-9), 74.9 (C-2"), 78.2 (C-5),
78.4 (C-3"), 80.0 (C-6), 101.3 (C-1'), 127.1 (C-4),
133.7 (C-7), 133.7 (C-8), 167.1 (C-5), 201.3 (C-3). LA
RS SRR E A -, A 5 A
corchoionoside C.

th&¥6: A EF K . ESI-MS m/z: 268 [M—H]
'H-NMR (400 MHz, DMSO-d) 6: 8.34 (1H, s, H-8),
8.13 (1H, s, H-2), 7.31 (2H, brd, -NH,), 5.87 (1H, d,
J = 6.1 Hz, Rib-H-1); "“C-NMR (100 MHz,
DMSO-dg) d: 61.7 (Rib-C-5), 70.6 (Rib-C-3), 73.4
(Rib-C-4), 85.9 (Rib-C-2), 87.9 (Rib-C-1), 119.3
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(C-5), 139.9 (C-6), 149.1 (C-8), 152.4 (C—Z) 156.1
(C-4). DA BB S kg I A — 5, W% eie
&%) 6 SN adenosine.

WA T: AR K . ESI-MS mi/z: 203 [M—H] ;
'H-NMR (400 MHz, CD;0D) §: 7.53 (1H, d, J = 8.0
Hz, H-4), 7.39 (1H, d, J = 8.0 Hz, H-7), 7.18 (1H, d,
J =17.0 Hz, H-6), 7.18 (1H, s, H-2), 7.10 (1H, d, J =
7.0 Hz, H-5), 4.00 (1H, m, H-2"), 3.53 (1H, m, H-1"a),
3.02 (1H, m, H-1b), 1.79 (2H, d, J = 6.7 Hz, -NH,):
BC-NMR (100 MHz, CD;OD) &: 24.4 (C-1'), 59.8
(C-2"), 107.9 (C-3), 112.3 (C-7), 119.2 (C-4), 120.6
(C-5), 123.3 (C-3), 123.3 (C-3a), 127.6 (C-2), 138.6
(C-7a), 174.5 (-COOH). LA %4 5 STk kB A
— 5, e A A T A tryptophan.

&) 8: Tt (HEE). ESI-MS m/z: 303
[M+H]"; mp 208~210 C. 'H-NMR (400 MHz,
CD;0D) 6: 6.82 (1H, d, J= 2.6 Hz, H-2), 6.71 (1H, d,
J = 8.6 Hz, H-5), 6.60 (1H, dd, J = 8.6, 2.5 Hz, H-6),
476 (1H, d, J = 7.3 Hz, H-1'), 3.94 (2H, m, H-6'),
3.84 (3H, s, -OCHs), 3.85 (4H, m, H-2'~5');
PC-NMR (100 MHz, CD;0D) 6: 56.4 (3-OCHs), 62.7
(C-6"), 71.6 (C-4"), 75.0 (C-2'), 78.1 (C-5', 3"), 103.8
(C-1"), 103.8 (C-2), 110.0 (C-6), 116.0 (C-5), 143.0
(C-4), 149.3 (C-3), 152.8 (C-1). LA %t 55 SCHRIiE
FeA—M W% ELEY) 8 M tachinoside.

th & 9: KA. ESI-MS m/z: 313 [M—
H]"; 'H-NMR (400 MHz, CD;OD) §: 7.52 (2H, m,
H-2, 6), 7.52 (2H, m, H-3, 5), 7.43 (1H, m, H4) 5.36
(1H, s, H-7), 4.09 (1H, d, J= 7.7 Hz, H-1"); *C-NMR
(100 MHz, CD;0D) &: 62.6 (C-6'), 71.6 (C-5), 75.0
(C-4", 77.6 (C-3"), 782 (C-2"), 79.4 (C-7), 100.2
(C-1), 129.4 (C-3, 5), 129.6 (C-2, 6), 129.9 (C-4),
137.3 (C-1), 176.1 (C-8). VA L% 5 SCHkiRkiE A
—, S ENEY 9 N d-mandelic acid-B-D-
glucopyranoside.

&Y 10: AEK K. ESI-MS m/z: 399 [M+
Na]"; 'H-NMR (400 MHz, DMSO-dj) 6: 6.95 (1H, d,
J=1.5Hz, H-2), 6.74 (1H, dd, J = 8.0, 1.5 Hz, H-6),
6.69 (1H, d, J = 8.0 Hz, H-5), 4.47 (1H, m, J = 6.5 Hz,
H-7), 427 (1H, d, J = 8.0 Hz, H-1'), 4.15 (2H, m,
H-6'), 3.76 (3H, s, -OCHj3), 3.66 (1H, m, H-8), 3.59
(1H, m, H-3"), 3.47 (1H, m, H-5"), 3.45 (1H, m, H-9a),
3.39 (1H, m, H-4'), 3.38 (1H, m, H-9a), 3.13 (1H, m,

H-9b) 3.01 (IH, m, H-2); “C-NMR (100 MHz,
DMSO-dg) d: 55.6 (-OCH3), 61.1 (C-6), 61.3 (C-9),
70.1 (C-4"), 72.3 (C-7), 73.9 (C-2'), 76.4 (C-3"), 76.9
(C-5"), 86.7 (C-8), 104.0 (C-1"), 111.1 (C-2), 114.8
(C-5), 119.4 (C-6), 132.6 (C-1), 145.6 (C-4), 1472
(C-3)o VA EXdR 5 iR s A — 5, s e
EW 10 N (+H)-(75,85)-guaiacylglycerol 8-O-B-D-
glucopyranoside.

&Y 1: EEFKA. ESI-MS m/z: 339 M+
Na]"; 'TH-NMR (400 MHz, CD;0D) d: 7.10 (1H, d, J =
8.2 Hz, H-5), 6.73 (1H, s, H-2), 6.64 (1H, d, J = 8.2
Hz, H-6), 4.69 (1H, d, H-1"), 3.88 (1H, d, J = 12.0 Hz,
H-6'), 3.72 (1H, d, J = 12.0 Hz, H-6'), 3.67 (2H, m,
H-8), 3.65 (2H, m, H-2', 3"), 3.45~3.40 (2H, m, H-4/,
59, 2.71 (2H, t, J = 7.1 Hz, H-7); “C-NMR (100
MHz, CD;0D) d: 39.7 (C-7), 62.4 (C-6'), 64.3 (C-8),
71.3 (C-4'), 74.9 (C-2"), 77.7 (C-3"), 78.3 (C-5'), 104.8
(C-1"), 117.7 (C-2), 119.2 (C-5), 121.3 (C-6), 136.2
(C-1), 145.3 (C-3), 148.5 (C-4). LA ¥ 5 SCik R &
FA M, W% e b &4 11 4 biophenol.

&M 12: TEEHAK. ESI-MS miz: 339 M+
Na]"; '"H-NMR (400 MHz, CD;OD) d: 7.07 (1H, s,
H-2), 6.78 (1H, d, J = 1.2 Hz, H-4), 6.75 (1H, d, J =
1.2 Hz, H-6), 4.75 (1H, d, J = 7.3 Hz, H-1"), 3.90 (1H,
d, J = 12.0 Hz, H-6'a), 3.75 (1H, d, J = 12.0 Hz,
H-6'b), 3.70 (2H, t, H-8), 3.49 (2H, d, H-2', 3'), 3.39
(2H, d, H-4, 5", 2.71 (2H, t, J = 7.0 Hz, H-7);
BC-NMR (100 MHz, CD;0D) d: 39.5 (C-7), 62.5
(C-6'), 64.3 (C-8), 71.4 (C-4"), 74.9 (C-2'), 77.6 (C-5"),
783 (C-3'), 104.4 (C-1"), 116.9 (C-4), 119.6 (C-2),
125.2 (C-6), 132.0 (C-1), 146.6 (C-3), 146.8 (C-5). LA
Rl S SRR A -, A 12
A 3,5-dihydroxyphenethyl alcohol-3-O-B-glucopyra-
noside,

&Y 13 HETER A . ESI-MS m/z: 390
[M-+NH,]": 'H-NMR (400 MHz, CD;OD) ¢: 6.81
(2H, s, H-3, 5), 6.61 (1H, d, J = 15.9 Hz, H-7), 6.38
(1H, dt, J = 15.9, 5.6 Hz, H-8), 493 (1H, d, J = 7.4
Hz, H-1'), 428 (2H, m, H-9), 3.92 (6H, s, -OCH3),
3.78 (1H, m, H-6'), 3.66 (1H, m, H-6"), 3.48 (1H, m,
H-3'), 3.42 (1H, m, H-4"), 3.39 (1H, m, H-2'), 3.21
(1H, m, H-5"); "“C-NMR (100 MHz, CD;0D) : 57.0
(-OCHj3), 57.0 (-OCHj3), 62.6 (C-6'), 63.6 (C-9), 71.4
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(C-4"), 75.7 (C-2'), 77.8 (C-3'), 78.4 (C-5), 105.4
(C-3, 5), 105.5 (C-1), 130.1 (C-7), 131.3 (C-8), 135.3
(C-4), 135.9 (C-1), 154.4 (C-2, 6). LA -4 5 iRk
ERA -, e A 13 4 syringin.

&Y 14: TLEMARY) . ESI-MS m/z: 169 [M—
H]; '"H-NMR (400 MHz, CD;0D) 6: 5.42 (1H, dt, J =
6.8, 17.1 Hz, H-5), 5.24 (1H, d, J = 17.1 Hz, H-6),
535~5.19 (1H, t, J=17.1 Hz, H-2), 4.13 2H, d, J =
6.8 Hz, H-1), 2.07 (2H, d, J = 6.8 Hz, H-4), 1.71 (3H,
s, H-10), 1.22 (6H, s, H-8, 9); "*C-NMR (100 MHz,
CD;0D) §: 16.1 (C-10), 23.4 (C-6), 29.2 (C-8, 9),
41.1 (C-4), 44.3 (C-6'), 59.5 (C-1), 71.3 (C-7), 125.0
(C-2, 5), 136.0 (C-3), 139.6 (C-6). LA -H¥E 5 Clkik
EREA—-H, WEEEY 14 N (E,5E)-3,7-
dimethyl-2,5-octadiene-1,7-diol.

A 15: LEIMIRYI. ESI-MS m/z: 185 [M—
H]": 'H-NMR (400 MHz, CD;OD) &: 5.67 (1H, m,
H-6), 3.31 (1H, m, H-2a), 2.12 (2H, m, H-5), 2.09
(1H, m, H-2b), 1.62 (3H, s, H-8), 1.49 (3H, s, H-9),
1.46 (2H, m, H-4), 1.17 (3H, s, H-10); '*C-NMR (100
MHz, CD;OD) d: 18.4 (C-9, 5), 23.4 (C-8), 29.2
(C-10), 41.9 (C-4), 44.2 (C-2), 71.3 (C-3), 123.0
(C-6), 152.2 (C-7), 177.3 (C-1). LA_FH¥5 5 ~C kR iE
HA -, %A 15 A (+)-3-hydroxy-
3,7-dimethyloct-6-enoic acid.

& 16: TLEMIRYI. ESI-MS m/z: 169 [M—
H]";: 'H-NMR (400 MHz, CD;0D) §: 5.95 (1H, dd,
J=17.4,10.8 Hz, H-7), 5.31 (1H, t, J = 7.3 Hz, H-3),
5.24 (1H, dd, J = 17.4, 1.5 Hz, H-8a), 5.07 (1H, dd,
J =108, 1.5 Hz, H-8b), 4.11 (2H, s, H-1), 2.06 (2H,
m, H-4), 1.80 (3H, s, H-9), 1.47~1.45 (m, 2H, H-5), 1.40
(3H, s, H-10); C-NMR (100 MHz, CD;OD) d: 21.5
(C-9), 23.3 (C-4), 27.7 (C-10), 43.6 (C-5), 61.3 (C-1), 73.8
(C-6), 112.1 (C-8), 128.8 (C-3), 135.7 (C-2), 146.3 (C-7).
DL_E MR S SCiikoE R A, A 16
(22)-2,6-dimethyl-2,7-octadiene-1,6-diol.

AW 17: okt i (FRE . mp 128~130 C.
ESI-MS m/z: 437 [M+H]"; 'H-NMR (400 MHz,
CD;0D) 6: 7.09 (1H, d, J = 8.3 Hz, H-2, 6), 6.72 (1H,
d, J = 8.3 Hz, H-3, 5), 6.21 (1H, d, J = 2.0 Hz, H-3),
5.99 (1H, d, J = 2.0 Hz, H-5"), 5.07 (1H, d, J = 6.9 Hz,
Glc-H-1), 3.34 (2H, t, J = 7.2 Hz, H-a), 2.91 (2H, t,
J =172 Hz, H-p); “C-NMR (100 MHz, CD;OD) §:

30.8 (C-p), 46.9 (C-u), 62.4 (Gle-C-6), 71.1 (Gle-
C-4), 74.7 (Gle-C-2), 78.4 (Gle-C-3), 78.5 (Gle-C-5),
95.6 (C-5"), 98.4 (C-3"), 102.1 (Gle-C-1), 106.7 (C-1"),
116.1 (C-3, 5), 130.4 (C-2, 6), 133.9 (C-1), 156.3
(C-4), 162.3 (C-6), 166.1 (C-2'), 167.5 (C-4"), 206.5
(C=0). bL ¥R B A — 5, W
A% 17 9 phlorizin.

&Y 18: LM K. ESI-MS m/z: 539 M+
H]"; '"H-NMR (400 MHz, CD;0D) &: 6.86 (1H, d, J =
8.0 Hz, H-5"), 6.77 (2H, s, H-2, 8), 6.73 (1H, d, J =
8.0 Hz, H-6'), 6.58 (1H, s, H-5), 4.42 (1H, d, H-1"),
4.09 (2H, m, H-3, 4), 3.91 (3H, s, -OCH3), 3.83 (3H, s,
-OCH3), 3.27 (1H, d, J = 16.7 Hz, H-1a), 2.71 (1H, d,
J=16.7 Hz, H-1B); "C-NMR (100 MHz, CD;OD) ¢:
40.0 (C-1), 45.0 (C-4), 47.3 (C-3), 56.4 (-OCHs3), 56.8
(-OCH3), 60.9 (C-3a), 62.0 (C-6"), 69.3 (C-2a), 70.8
(C-4"), 74.6 (C-2"), 749 (C-2), 77.8 (C-3"), 77.9
(C-5"), 103.4 (C-1"), 113.8 (C-8), 114.0 (C-2"), 116.1
(C-5"), 119.2 (C-5), 123.6 (C-6'), 129.8 (C-9), 134.1
(C-10), 138.2 (C-1'), 146.2 (C-6), 146.3 (C-4"), 148.9
(C-7), 149.1 (C-3") LA % 5 Sk A5,
W E A 18 N (+)-cyclo-olivil-6-O-B-D-
glucopyranoside.

&M 19: BETEERH K. ESI-MS m/z: 591
[M+Na]"; 'H-NMR (400 MHz, CD;0D) &: 6.80 (1H,
d,J=1.9 Hz, H-2), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.67
(1H, s, H-2"), 6.63 (1H, dd, J = 8.1, 1.9 Hz, H-6), 4.89
(1H, d, J = 7.5 Hz, H-1"), 4.18 (1H, d, J = 8.5 Hz,
H-7), 3.95 (2H, m, H-6"), 3.90 (3H, s, 3’-OCHj), 3.84
(3H, s, 3-OCH3), 3.77 (2H, m, H-9), 3.74 (2H, m,
H-9"), 3.67 (1H, m, H-4"), 3.60 (1H, m, H-5"), 3.25
(1H, m, H-2"), 3.25 (1H, d, J = 16.3 Hz, H-7"), 3.22
(3H, s, 5'-OCH3), 2.68 (1H, d, J = 16.4 Hz, H-7"), 2.07
(1H, m, H-8); ">C-NMR (100 MHz, CD;0D) ¢: 40.7
(C-7"), 42.0 (C-7), 56.6 (3-OCHs), 57.0 (3'-OCHs),
60.8 (5-OCHs), 60.8 (C-9), 62.5 (C-6"), 69.3 (C-9"),
71.3 (C-4"), 74.9 (C-2"), 75.7 (C-8'), 77.8 (C-5"), 78.2
(C-3"), 104.7 (C-17), 110.3 (C-2), 113.9 (C-2), 116.0
(C-5), 122.3 (C-6), 127.4 (C-6"), 132.7 (C-1"), 138.8
(C-4"), 140.8 (C-1), 145.7 (C-4), 148.8 (C-3), 152.7
(C-5'), 153.3 (C-3"). LL_E¥l 5 ki 2 A — 5,
WS EMLEY 19 N 5-methoxy-8'-hydroxyl-(+)-
isolariciresinol-4'-O-B-D-glucopyranoside
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b &9 20: FHEK K. ESI-MS m/z: 415 [M—
H]";: 'H-NMR (400 MHz, CD;OD) &: 7.32 (4H, m,
H-2, 3, 5, 6), 7.24 (1H, m, H-4), 5.04 (1H, s, H-1"),
438 (1H, d, J = 7.8 Hz, H-1), 3.30 (1H, t, J = 8.4 Hz,
H-8b), 3.26 (1H, t, J = 8.4 Hz, H-8a), 3.00 (2H, m,
H-7); “C-NMR (100 MHz, CD;OD) &: 37.2 (C-7),
63.0 (C-5"), 68.1 (C-6), 71.8 (C-8), 71.9 (C-4"), 75.0
(C-2), 76.6 (C-5), 77.9 (C-3'), 78.8 (C-3"), 83.1
(C-2"), 85.8 (C-4"), 104.3 (C-1"), 109.9 (C-1"), 127.2
(C-4), 129.3 (C-3, 5), 130.0 (C-2, 6), 139.9 (C-1). LA
RS SoEkRE A B, MO e S 20
phenethyl-6-O-a-L-arabinofuranosyl-p-D-glucoside

& 21: LM K. ESI-MS m/z: 469 M-+
Na]"; 'H-NMR (400 MHz, CD;0D) &: 7.81 (1H, dd,
J =128, 1.7 Hz, H-6), 7.63 (1H, ddd, J = 8.5, 7.4, 1.8
Hz, H-4), 7.50 (1H, dd, J = 8.4, 0.8 Hz, H-3), 7.17
(1H, td, J= 7.7, 1.0 Hz, H-5), 4.93 (1H, d, J = 6.0 Hz,
H-1'), 437 (1H, d, J = 6.8 Hz, H-1"), 4.19~3.72
(11H, m, H-2', 3', 4', 5, 6'a, 6'b, 2", 3", 4", 5"a, 5"b),
3.94 (3H, s, H-8); ""C-NMR (100 MHz, CD;0D) 6:
52.8 (C-8), 66.7 (C-5"), 69.5 (C-4"), 70.0 (C-3"), 71.5
(C-2"), 72.5 (C-5', 6'), 74.2 (C-4"), 75.0 (C-3'), 77.5
(C-2"), 77.5 (C-1"), 103.9 (C-1"), 105.1 (C-1"), 119.2
(C-3), 1223 (C-1), 123.6 (C-5), 132.0 (C-6), 135.4
(C-4), 158.6 (C-2), 168.6 (C-7). LA L4 5 SC ik HRoE
A, WA 21 4 gaultherin.

&Y 22: EEMARY). ESI-MS m/z: 415 [M—
H]"; 'H-NMR (400 MHz, CD;0D) d: 7.48 (2H, d, J =
7.3 Hz, H-2, 6), 7.39 (2H, t, J = 7.3 Hz, H-3, 5), 7.33
(1H, m, J = 7.2 Hz, H-4), 492 (1H, d, J = 8.9 Hz,
H-1'), 4.87 (1H, d, J = 7.2 Hz, H-1"), 4.70 (1H, d, J =
11.7 Hz, H-7a), 4.39 (1H, d, J = 7.7 Hz, H-7b), 1.33
(3H, d, J = 6.0 Hz, H-6"); “C-NMR (100 MHz,
CD;0D) d: 18.1 (C-6"), 68.1 (C-6'), 69.8 (C-5"), 71.7
(C-7), 71.8 (C-4"), 72.2 (C-2"), 72.4 (C-3"), 74.0
(C-4"), 75.1 (C-2"), 76.9 (C-5'), 78.1 (C-3"), 102.3
(C-1"), 103.2 (C-1"), 128.8 (C-4), 129.3 (C-3, 5),
129.3 (C-2, 6), 138.8 (C-1). LA E¥i 5 kR iEHE
A -, etk & 22 N benzyl-O-o-L-
rhamnopyranosyl-(1—6)-B-D-glucopyranoside.

WEY 23: REEF Y. ESI-MS m/z: 467
[M—H]; 'H-NMR (400 MHz, CD;0D) 8: 5.45 (1H,
t, J = 6.6 Hz, H-2), 5.05 (1H, s, H-1"), 4.39 (1H, m,

H-1), 437 (1H, d, J = 7.8 Hz, H-1"), 4.31 (1H, dd, J =
11.8, 7.6 Hz, H-1), 4.12 (1H, m, H-6"), 4.08 (1H, m,
H-2"), 4.05 (1H, m, H-4"), 3.91 (1H, m, H-3"), 3.82
(1H, dd, J = 11.9, 3.3 Hz, H-5"), 3.75~3.71 (1H, m,
H-5"), 3.65 (1H, m, H-6"), 3.50 (1H, m, H-5'), 3.38
(1H, t, H-3"), 3.36 (1H, t, H-4"), 3.26 (1H, t, H-2),
2.12 (2H, t, J= 7.0 Hz, H-4), 1.77 (3H, s, H-10), 1.57
(2H, m, H-5), 1.48 (2H, m, H-6), 1.25 (6H, s, H-8, 9);
BC-NMR (100 MHz, CD;OD) &: 16.4 (C-10), 23.3
(C-5), 29.2 (C-8, 9), 41.0 (C-4), 442 (C-6), 63.0
(C-5"), 66.3 (C-1), 68.0 (C-6'), 71.3 (C-7), 71.9 (C-4"),
74.9 (C-2"), 76.6 (C-5"), 77.9 (C-3"), 78.8 (C-3"), 83.1
(C-2"), 85.8 (C-4"), 102.6 (C-1'), 109.8 (C-1"), 121.4
(C-2), 142.2 (C-3). LA ¥t 5 g B A — 55,
% e &Y 23 N (2E)-7-hydroxy-3,7-dimethyl-2-
octenyl-6-O-a-L-arabinofuranosyl-p-D-glucopyranoside .

& 24: O AK . ESI-MS miz: 345 [M+
H]": mp 287 ~289 C. 'H-NMR (400 MHz,
DMSO-dg) d: 7.60 (1H, s, H-5"), 7.52 (1H, s, H-5),
4.06 (3H, s, 3'-Me), 4.04 (3H, s, 3-Me), 3.99 (3H, s,
4-Me); "“C-NMR (100 MHz, DMSO-ds) &: 56.7
(4-OCH3), 61.0 (3-OCH;), 61.3 (3-OCH3), 107.5
(C-5"), 111.2 (C-1), 111.7 (C-5), 112.0 (C-6), 112.5
(C-1"), 113.4 (C-6'), 140.2 (C-3), 140.9 (C-3'), 141.0
(C-4), 141.5 (C-2'), 152.6 (C-4), 153.8 (C-4"), 158.3
(C-7), 158.5 (C-7")o VA_EKid 5 ik S A —57,
W EEY) 24 7 3,3 4"-tri-O-methylellagic acid.

& 25: AEES (FEE) . mp 212~214 C.
ESI-MS m/z: 257 [M+H]"; 'H-NMR (400 MHz,
CD;0D) 6: 7.23 (1H, d, J = 2.0 Hz, H-6), 7.21 (1H, d,
J=1.9 Hz, H-2), 4.85 (1H, d, J = 7.9 Hz, H-1"), 3.93
(3H, s, 7-OCH3), 3.92 (3H, s, 3-OCHs), 3.85 (1H, dd,
J =120, 2.5 Hz, H-6'b), 3.77 (1H, dd, J = 12.0, 4.6
Hz, H-6'a), 3.57~3.45 (4H, m, H-2'~5"); C-NMR
(100 MHz, CD;OD) §: 52.7 (7-OCH3), 56.8
(3-OCHj3), 62.1 (C-6), 70.9 (C-4"), 75.4 (C-2'), 77.7
(C-3"), 78.4 (C-5"), 105.8 (C-6), 106.2 (C-1"), 112.5
(C-2), 127.8 (C-1), 139.3 (C-4), 152.5 (C-3), 154.1
(C-5),168.2 (C-7). LA ¥l 53 kpig A —,
WS ENEY 25 N methyl-4-(B-D-glucopyrano-
syloxy)-3-hydroxy-5-methoxybenzoate .
4 g

ASIE S A AT B, AT 3oy
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