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RANH LD o SRR 2 AR v 7 24 B A ) 7 1k
XA A ST BT AR Sz R () i
RLHAT T BT, RITREIAE (3% . ODS.
HPLC %5751k, MIE T BEASHBU) 2y #4328 11 4>
WEW, 755N 3-H%E T -3-)E-6-0-B-D- ML
1 B 5 -B-D- L T B 1T ( 3-methylbut-3-enyl-6-O-
B-D-glucopyranosyl-B-D-glucopyranoside , 1 ) .
xeroboside (2). 3-F4HFE-4-F2FE-5-[(8'S)-3- F 45 Fik-
4- ¥4 K P B 15 1-E- 1A FE I8 -4-O-B-D- MLk o 7 %5 B 17
( 3-methoxy-4-hydroxy-5-[(8'S)-3-methoxy-4-hydroxy-
phenylpropylalcohol]-E-cinnamicalcohol-4-O-B-D-glu-
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copyranoside, 3). canthoside A (4). (2R, 35)-2, 3-
dihydro-2-(4'-hydroxy-3'-methoxyphenyl)-3-(hydroxyl-
methyl)-7-methoxy-5-benzofuranpropapol-4'-O-B-gluco-
pyranoside (5). 7% M #24 JIE 2% -2a-O-B-D- Nt 7] 2
B H [(—)-isolariciresinol 2a-O-B-D-glucopyrano-
side, 6]\ V2T IH D, (icariside Dy, 7). FARIH
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1-O-B-D-glucopyranoside, 9] -+ (esculin, 10)
3-FIE T =34 JE-B-D-ML i %7 & B 11 (3-methylbut-3-
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WRAHMAT), Agilent 1100 #H147% HPLC ([
Agilent A ], GI361A %E, G1315B %! UV-vis £
M#$), Agilent 1100 Series LC ChemStation T4 ¥k,
Cis AH A HE (Zorbax SB-Cig, 250 mm X 9.4 mm,
5 umD; A A G B T, 140~200.
200~300 HO: )2 A% R (Silica gel 60
F254) F1 RP18 [ AH i b Ay 4 B Merck 2 w77 i s
FEE IS AR ODS 24 HAS YMC A Rl i 4 2#iR
R o pral R & TR A A R A = A7),

BN A T 2010 45 7 HR AR, 2T
HH S 24 K2 v 2 M 2R BT =S N BRI R U e A
PEER R JEAEYI RN Morinda citrifolia L. 18T
BERS, BRAS (201007200 FRAFTEEBITHEE 25 K2
HREE 2R o
2 ERESE

WLV A 26 kg, F 95% L BE AR AR EL 3
K, BHR2 h, FROEEHE 20 L, 38, fUkE
W, 19RE 210 go KR ERET 10 LK,
O S SRR AT B . S0 BSIR LG IE T
BRREREL, AEFAFIARE 3 IR, ORI SE, 13304
THBEAEEY) 20 g EATAEIY) 4 g BEIR L TRAEIY)
5 g IETEERIY) 150 go 1 T REAIE 2 4t
JRFEERE . ODS i, % HPLC 381k &4 1
(84 mg). 2 (51 mg). 3 (46 mg). 4 (67 mg). 5
(49 mg). 6 (29 mg). 7 (35 mg). 8 (52 mg). 9
(62mg). 10 (43 mg). 11 (27 mg)-
3 HZETE

A 1: AR K, Molish N 2 EHM, mp
146~148 ‘C, HR-ESI-MS m/z: 411.184 4 [M+H]",
BF R CisHzO0n, AMFIEE N 3. "H-NMR (400
MHz, CD;0OD) 8: 3.99 (1H, dt, J = 9.6, 7.2 Hz, H-1a),
3.64 (1H, dt, J=9.6, 7.2 Hz, H-1b), 2.35 QH, J=17.2
Hz, H-2), 4.75 (2H, m, H -4), 1.75 (3H, s, H-5), 4.26
(1H, d, J = 7.8 Hz, H-1"), 3.18 (1H, m, H-2'), 3.33
(2H, m, H-3', 4'), 3.47 (1H, m, H-5'), 4.07 (1H, dd, J =
11.5, 2.0 Hz, H-6), 3.73 (1H, dd, J = 11.5, 5.7 Hz,
H-6'), 431 (1H, d, J = 7.4 Hz, H-1"), 3.19 (1H, m,
H-2"), 3.34 (1H, m, H-3"), 3.28 (1H, m, H-4"), 3.21
(1H, m, H-5"), 3.85 (1H, dd, J = 11.4, 5.3 Hz, H-6"),
3.66 (1H, m, H-6"); "“C-NMR (100 MHz, CD;0D) §:
69.5 (C-1), 38.7 (C-2), 144.0 (C-3), 112.1 (C-4), 23.0
(C-5), 104.4 (C-1"), 75.0 (C-2'), 78.0 (C-3"), 71.5
(C-4"), 77.0 (C-5'), 69.8 (C-6"), 105.5 (C-1"), 75.0

(C-2"), 77.7 (C-3"), 71.2 (C-4"), 77.0 (C-5"), 64.4
(C-5")o LAl 5 scmpaiis — 50, s et a
1 4 3-HIE T -3-4555-6-O-B-D- N g 7 45 B 3L -B-D-
EL e 67 2 B

&) 2: HERA, Molish &MY, 57
PRI SN S A, mp 195~196 °C, HR-ESI-MS
m/z: 487.421 7 [M+H]", 43 Fi CyHypO013, AHLFN
JE% 9. 'H-NMR (400 MHz, CD;0OD) 6: 6.31 (1H, d,
J =94 Hz, H-3), 7.90 (1H, d, J = 9.4 Hz, H-4), 7.23
(1H, s, H-5), 3.91 (3H, s, -OCH3), 7.21 (1H, s, H-8),
499 (1H, d, J = 7.5 Hz, Glc-H-1'), 3.32~3.72
(sugar-H), 4.94 (1H, d, J = 2.6 Hz, Api-H-1"), 3.98
(1H, d, J = 2.6 Hz, H-2"), 4.06 (1H, d, J = 9.7 Hz,
H-4"a), 3.76 (1H, d, J = 9.7 Hz, H-4"b), 3.62 (2H, s,
H-5"); "“C-NMR (100 MHz, CD;0D) ¢: 163.8 (C-2),
114.5 (C-3), 145.8 (C-4), 110.7 (C-5), 150.8 (C-6),
150.7 (C-7), 105.5 (C-8), 102.2 (Gle-C-1"), 111.2
(Api-C-1"), 65.6~80.5 (sugar-C). LA_ ¥ 5 kiR
W, WA 2 xeroboside.

e 3: AR AR, Molish W 2FHME, —
S SN S BHE, mp 111~112 °C, HR-ESI-MS
m/z: 523.450 3 [M+H]", 73 T30 CoeH34011, AHLFN
J¥ 4 10. '"H-NMR (400 MHz, CD;0D) §: 6.93 (1H, d,
J=1.7 Hz, H-2), 6.91 (1H, d, J = 1.7 Hz, H-6), 6.57
(1H, d, J = 15.8 Hz, H-7), 6.29 (1H, dt, J = 5.6, 15.8
Hz, H-8), 421 (2H, dd, J = 5.6, 1.2 Hz, H-7), 6.55
(1H, d, J = 1.8 Hz, H-2'), 6.58 (1H, d, J = 8.0 Hz,
H-5), 6.47 (1H, dd, J = 8.0, 1.8 Hz, H-6'), 2.96 (1H,
dd, J = 13.8, 5.6 Hz, H-7'a), 2.71 (1H, dd, J = 13.8,
9.4 Hz, H-7), 3.94 (1H, m, H-8'), 3.76 (1H, m,
H-9a), 3.66 (1H, m, H-9'b), 3.68 (3H, s, -OCH3), 3.82
(3H, s, -OCH3), 4.67 (1H, d, J = 7.4 Hz, Glc-H-1"),
3.09~3.80 (sugar-H); "*C-NMR (100 MHz, CD;0D)
51 135.4 (C-1), 119.1 (C-2), 139.0 (C-3), 145.0 (C-4),
153.5 (C-5), 109.1 (C-6), 131.5 (C-7), 129.7 (C-8),
63.7 (C-9), 133.2 (C-1'), 113.7 (C-2'), 148.4 (C-3"),
145.4 (C-4'), 115.7 (C-5"), 122.6 (C-6"), 39.2 (C-7"),
42.8 (C-8"), 66.8 (C-9"), 105.4 (Glc-C-1"), 62.5~78.1
(sugar-C). DL_E¥E 5 sokgias — 5™, #ekeie
G 3 R 3-FAEIE-4-R5E-5-((8'S)-3- Ak -4-F2 K
P HE N ]-E- A A BE-4-O-B-D-MHL I 751 2 B 1T

thEY) 4: AKIA, Molish SN A FHYE, mp
111~112 'C, HR-ESI-MS m/z: 447.134 6 [M+H]",
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TR CloHa01n, AMIAIE N 7. "H-NMR (400
MHz, CD;0D) §: 7.37 (1H, dd, J = 8.4, 0.7 Hz, H-3),
7.56 (1H, m, H-4), 7.12 (1H, dt, J = 7.7, 0.96 Hz,
H-5), 7.76 (1H, dd, J = 7.8, 1.7 Hz, H-6), 3.88 (3H, s,
-COOCHs), 4.84 (1H, d, J = 7.8 Hz, Glc-H-1"), 4.99
(1H, d, J = 2.3 Hz, Api-H-1"), 3.32~4.08 (sugar-H);
BC-NMR (100 MHz, CD;0D) &: 122.4 (C-1), 158.7
(C-2), 119.1 (C-3), 135.3 (C-4), 123.7 (C-5), 132.1
(C-6), 168.5 (-COOCH3), 52.8 (-COOCH;), 104.1
(Gle-C-1"), 111.2 (Api-C-1"), 65.5~80.5 (sugar-C). LA
KRS ScEk AR s B, Mt a i 4k
canthoside A,

& 5. AR A, Molish v ERHTE, mp
120~122 “C, HR-ESI-MS m/z: 545.367 3 [M+Na]",
ST CoeHasOrps AMHIER 10, 'H-NMR (400
MHz, CD;0D) ¢: 7.02 (1H, d, J = 1.9 Hz, H-2), 7.13
(1H, d, J = 8.4 Hz, H-5), 6.92 (1H, dd, J = 8.4, 1.9 Hz,
H-6), 5.54 (1H, d, J= 5.8 Hz, H-7), 3.46 (1H, m, H-8),
3.75 (1H, m, H-9a), 3.46 (1H, m, H-9b), 3.85 (3H, s,
-OCHj3), 6.71 (1H, s, H-2"), 6.71 (1H, s, H-6'), 2.62
(3H, t, J=7.4 Hz, H-7"), 1.80 (2H, m, H-8), 3.56 (2H,
m, H-9'), 3.82 (3H, s, -OCHj3), 4.89 (1H, m, Glc-H-
1"), 3.12~3.86 (sugar-H); “C-NMR (100 MHz,
CD;0D) ¢: 138.4 (C-1), 111.2 (C-2), 151.0 (C-3),
147.5 (C-4), 119.4 (C-5), 118.1 (C-6), 88.5 (C-7), 55.7
(C-8), 65.1 (C-9), 137.1 (C-1), 114.2 (C-2'), 145.3
(C-3"), 147.6 (C-4"), 129.6 (C-5"), 117.9 (C-6'), 35.8
(C-7"), 32.9 (C-8'), 62.2 (C-9), 102.8 (C-1"), 74.9
(C-2"), 782 (C-3"), 714 (C-4"), 779 (C-5"), 62.5
(C-6"). DA EXdfs 5 scmrdiis— 8", e ie sy
5 & (2R, 35)-2, 3-dihydro-2-(4'-hydroxy-3'-methoxy-
phenyl)-3-(hydroxylmethyl)-7-methoxy-5-benzofuran-
propapol-4’-O-B-glucopyranoside.

&Y 6: ATRA, Molish W LM, =
SR SN B, HR-ESI-MS m/z: 545.220 9 [M+
Na]’, 773 CogH34011, AWRIFEN 10 'H-NMR
(400 MHz, CD;0D) ¢: 6.64 (1H, s, H-2), 6.17 (1H, s,
H-5), 2.82 (2H, m, H-7), 1.85 (1H, m, H-8), 3.58 (1H,
m, H-9a), 3.20 (1H, m, H-9b), 3.80 (3H, s, -OCH3),
6.78 (1H, d, J= 1.8 Hz, H-2"), 6.73 (1H, d, J = 8.0 Hz,
H-5"), 6.64 (1H, dd, J = 8.0, 1.8 Hz, H-6'), 4.06 (1H,
m, H-7), 2.08 (2H, m, H-8"), 3.27 (1H, m, H-9'a), 3.74
(1H, m, H-9'b), 3.79 (3H, s, -OCHj3), 4.11 (1H, m,

Glc-H-1"), 3.16 ~3.84 (sugar-H): "“C-NMR (100
MHz, CD;0OD) &: 134.4 (C-1), 114.3 (C-2), 148.9
(C-3), 1452 (C-4), 116.1 (C-5), 123.1 (C-6), 48.4
(C-7), 47.9 (C-8), 69.5 (C-9), 129.2 (C-1"), 112.4
(C-2'), 147.2 (C-3"), 145.9 (C-4"), 117.4 (C-5"), 138.7
(C-6'), 33.9 (C-7'), 39.5 (C-8), 65.2 (C-9"), 105.2
(C-1"), 75.2 (C-2"), 78.2 (C-3"), 71.7 (C-4"), 77.9
(C-5"), 62.8 (C-6"). LA %t 5 3r ik —=Y,
WA 6 9 57T A B %5 -2a-O-B-D-Nt iR 7
HPREAT o

&Y 7 AEKA, Molish W 5 FHYE,
HR-ESI-MS m/z: 301.115 4 [M+H]", 4 1 i\
CiHyO07, AMWAIEE X 5. 'H-.NMR (400 MHz,
CD;0D) 6: 7.13 (2H, d, J = 8.6 Hz, H-2, 6), 7.01 (2H,
d, J = 8.6 Hz, H-3, 5), 2.75 (2H, t, J = 7.1 Hz, H-7),
3.69 (2H, m, H-8),  4.84 (1H, d, J = 7.6 Hz, Glc-
H-1'), 3.37~3.89 (sugar-H); “C-NMR (100 MHz,
CD;0D) 6: 134.3 (C-1), 130.9 (C-2, 6), 117.8 (C-3, 5),
157.7 (C-4), 39.4 (C-7), 64.4 (C-8), 102.6 (C-1"), 75.0
(C-2), 78.1 (C-3"), 71.4 (C-4'), 78.0 (C-5), 62.5
(C-6")o LA %t 5 Sk i — 5, e th &5
7 NEREFE AT Dso

&Y 8: Ak K, Molish J MV 5 FH 1,
HR-ESI-MS m/z: 343.138 2 [M+H]", 4 7=
Ci6HxO0s, ANHER 6. 'H-.NMR (400 MHz,
CD;0D) 6: 7.06 (1H, d, J= 1.9 Hz, H-2), 7.10 (1H, d,
J = 8.4 Hz, H-5), 6.94 (1H, dd, J = 8.4, 1.9 Hz, H-6),
6.54 (1H, d, J = 15.9 Hz, H-7), 6.27 (1H, dt, J = 15.9,
5.7 Hz, H-8), 4.20 (2H, dd, J = 5.7, 1.4 Hz, H-9), 3.87
(3H, s, -OCH3), 4.89 (1H, m, Glc-H-1"), 3.15~3.88
(sugar-H); "C-NMR (100 MHz, CD;OD) &: 133.1
(C-1), 111.9 (C-2), 151.8 (C-3), 147.9 (C-4), 118.6
(C-5), 120.0 (C-6), 130.4 (C-7), 128.0 (C-8), 64.0
(C-9), 102.9 (C-1"), 75.1 (C-2'), 78.0 (C-3"), 712
(C-4"), 78.4 (C-5"), 62.5 (C-6"), 56.8 (-OCH3). DA%k
o 5 SRR aE 5P, MRS 8 MR .

& 9: AR AR, Molish S 5 FH M,
HR-ESI-MS m/z: 353.136 1 [M+Na]", 4 73
CisH»Os, AMWIFIE R 5. 'H-NMR (400 MHz,
CD;0D) 6: 6.88 (1H, d, J= 1.9 Hz, H-2), 7.07 (1H, d,
J =82 Hz, H-5), 6.75 (1H, dd, J = 8.2, 1.9 Hz, H-6),
2.76 (2H, t, J = 7.0 Hz, H-7), 3.72 (2H, t, J = 7.0 Hz,
H-8), 3.85 (3H, s, -OCHs), 4.83 (1H, d, J = 7.5 Hz,
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Glc-H-1"), 3.36 ~3.87 (sugar-H); "C-NMR (100
MHz, CD;OD) &: 134.0 (C-1), 113.1 (C-2), 149.2
(C-3), 144.9 (C-4), 121.0 (C-5), 116.8 (C-6), 38.3
(C-7), 62.8 (C-8), 101.6 (C-1"), 73.4 (C-2), 76.3
(C-3"), 69.9 (C-4"), 76.7 (C-5), 61.0 (C-6"), 55.2
(-OCH3). PA_E3cdfs 55 3cikdos —5™, e th
Y19 Oy 2- 4R Fk-4-(2'- 2 2.3%)- 4 3-1-O-B-D-ME Wi 7
HIETT o

AW 10: KK, Molish N 2BHME, 5
FEHGER R I Y. S BHTE, HR-ESI-MS m/z: 341.080 3
[M+H]", 7 73 CisH 09, AL 8. 'TH-NMR
(400 MHz, CD;OD) 8: 6.28 (1H, d, J = 9.5 Hz, H-3),
7.82 (1H, d, J = 9.5 Hz, H-4), 7.20 (1H, s, H-5), 7.03
(1H, s, H-8), 497 (1H, d, J = 7.4 Hz, Glc-H-1"),
3.24~3.94 (sugar-H); C-NMR (100 MHz, CD;0D)
5. 163.7 (C-2), 114.7 (C-3), 145.6 (C-4), 113.9 (C-5),
150.6 (C-6), 149.6 (C-7), 105.4 (C-8), 103.1 (C-1'),
74.7 (C-2"), 77.5 (C-3"), 71.3 (C-4"), 78.5 (C-5"), 62.4
(C-6") LA %t 55 Scikh i — 5, s e te &4
10 -t

AP 11: FAEH A, HR-ESI-MS m/z: 271.120 9
[M~+Na]", 2> 73X C1Hy006, AHIHIE K 2. "H-NMR
(400 MHz, CD;0D) : 4.01 (1H, dt, J = 14.6, 7.0 Hz,
H-1a), 3.65 (1H, m, H-1b), 2.35 (2H, J = 7.2 Hz, H-2),
4.74 (2H, m, H-4), 1.75 (3H, s, H-5), 4.26 (1H, d, J =
7.8 Hz, Glc-H-1"), 3.15 (1H, dd, J = 7.8, 9.0 Hz, H-2'),
3.25 (2H, m, H-3', 4"), 3.47 (1H, m, H-5'), 3.86 (1H,
dd, J = 12.1, 1.8 Hz, H-6'a), 3.66 (1H, m, H-6'b);
BC-NMR (100 MHz, CD;OD) &: 69.3 (C-1), 38.7
(C-2), 144.0 (C-3), 112.0 (C-4), 22.9 (C-5), 104.4
(C-1"), 75.1 (C-2'), 78.0 (C-3"), 71.7 (C-4"), 78.1 (C-5),
62.8 (C-6"). LAEXcdf 5 ScikdpiE— 5, Moketh
EW A Ny 3-F3E T30 JE-B-D- N A A B
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