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LH-20 Rl & A dAT r B aidh, MRABBOEEIE LB E E L. BR AME K 95% BRI h /7 B %€
18 MEEY, HR%ENKKBN G (1), MHMREBEIEF (2). 7-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-N N°-bis (4-
hydroxyphenethyl)-6-methoxy-1,2-dihydronaphthalene-2,3-dicarboxamide (3). 2-J2HF-5-J23E-MENE (4), 4-F3FE-35- " HE
BBy (5). SRIEFRAHE (60 BALER T ekl (7). AR HIRQ,S-ZHECE) =l (8). AWK ER 3'-0-B-D-
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ADEFFET (12). THERE T (13). FREST (14). KREFEEF (15 Mg L HF (16). (4H)-F AN fg 8 -30-0-B-D-
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SRR, (AW 1~14 B IRNZAEY) 5 251535

KB BB RBREER G AARBEIZT: RAEET:, RESH

FESES: R284.1 NERERD: A XEHRS: 0253 -2670(2019)06 - 1299 - 06

DOI: 10.7501/j.issn.0253-2670.2019.06.005

Chemical constituents from root bark of Lycium chinense
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Abstract: Objective To investigate the chemical constituents from the root bark of Lycium chinense. Methods The compounds
were isolated and purified by various column chromatographies, and their structures were identified by physiochemical properties and
spectroscopic data. Results Eighteen compounds were isolated from the EtOH extract of the root bark of L. chinense, which were
identified as cannabisin G (1), melongenamide A (2), 7-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-N* N*-bis(4-hydroxyphenethyl)-
6-methoxy-1,2-dihydronaphthalene-2,3-dicarboxamide (3), 2-methylol-5-hydroxy-pyridine (4), 4-hydroxy-3,5-dimethoxy-phenol (5),
ethyl chlorogenate (6), dodecyl ferulate (7), phthalic acid-bis-(2,5-dimethylhexyl) ester (8), dihydrophaseic acid 3'-O-B-D-
glucopyranoside (9), phenethyl alcohol xylopyranosyl-(1—6)-glucopyranoside (10), 2-phenylethyl-a-L-arabinopyranosyl-(1—6)-p-D-
glucopyranoside (11), tachioside (12), glucosyringic acid (13), isoscoploletin-B-D-glucoside (14), scoploletin (15), digupigan A (16),
(+)-lyoniresinol-3a-O-f-D-glucopyranoside (17), and (—)-lyoniresinol-3a-O-f-D-glucopyranoside (18). Conclusion Compounds
1—5 and 7—13 are isolated from this genus for the first time. Compounds 1—14 are isolated from this plant for the first time.

Key words: root bark of Lycium chinense; cannabisin G; melongenamide A; isoscoploletin-p-D-glucoside; scoploletin
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LDl Ve S W RS S SN 111N W19 = TN W 4
PURTFEIE MR B AT R i R 2 S T4
M7, TS e R Y BRI T A b . AR
AISIRE FE B, s B2 CEFHR AU v OB R £ e A
IE T R A AT 25 20 HepG2 41 IR T HER,
FEAARAN 7 2 BV ARV, I AL
A TERRIR = H I (TG) J7THIAR T BH X HE
2 AT SR — 0 ) B bR R R I
BLE 2R TFER AR SEIG K S 0] My B B2 2B X
VIR IR S AN IE T B 22 BGRALBEAT T RGN
BT, A EEET 18 MLEY, BFE 4 ANME
Pois: KBRIEH G (cannabisin G, 1) AR
H (melongenamide A, 2) 7-hydroxy-1-(4-hydroxy-3-
methoxyphenyl)-N*,N°-bis (4-hydroxyphenethyl)-6-
methoxy-1,2-dihydronaphthalene-2,3-dicarboxamide
(3), 2-FHH-5-FF-MEE (2-methylol-5-hydroxy-
pyridine, 4); 4 MHEMUEY): 4-F7IH-3,5- T HH
F-ZKWy (4-hydroxy-3,5-dimethoxy-phenol, 5). %
JRIR .5 Cethyl chlorogenate, 6). FiZRIR+ —Jidk
fig (dodecyl ferulate, 7). AWK HEE (2,5- " H X
C.2%) [ [phthalic acid-bis-(2,5-dimethylhexyl)
ester, 8]; 10 MHRNUEY): “HLUANLKTR 3'-0-
B-D-Mt iR % % #% 1 (dihydrophaseic acid 3'-O-B-D-
glucopyranoside, 9). K ZEEML A AHE HE-(1—6)-ik
Wi ] %] BE 1 (phenethyl alcohol xylopyranosyl-(1—>6)-
glucopyranoside, 10). 2-7K £, J&-o-L-Abt We i 4 A1 B
3 -(1—6)-B-D- I W5 %] %7 ¥ [2-phenylethyl-a-L-
arabinopyranosyl-(1—6)-p-D-glucopyranoside, 11].
B (tachioside, 12). T 7 WL & 4 ¥ &
(glucosyringic acid, 13). 5 78 B 5% ¥ (isoscoploletin-
B-D-glucoside, 14). ZREF 1 (scoploletin, 15).
Hod B EH (digupigan A, 16D (+)-Fa SRAK B3 ) -
3a-O-B-D- M 5 7] %] # 7 [(+)-lyoniresinol-3a-O-B-
D-glucopyranoside , 17] + (-)- 5 J K & JI§ B -
30-0-B-D- M 5 7] %] # 7 [(—)-lyoniresinol-3a-O-B-
D-glucopyranoside, 18], HH, AEW 1~5. 7~
13 NERMNZEED T EER, E1~14 5
RN ZAEY 5 A5 5
1 XFES5HH

Autopol IV 4 H A u il (REEERAF]D;
Bruker AVANCE III 500 A% 44X (4% [E Bruker
/Ny7]); Bruker maxis HD HY AT [R] i i (4 [F
Bruker A ); N-1000 %Y fight 2 kA gz B

RAHMWAT); SHB-BOSA MEHR KA ZHASTHE
CHININE TRARAR]D; DFZ-3 B2 T4
(HigEAEREE) D FEEEUE LC52 Bk
R g A CFRE B L R B A IR A F
SP-5030 il Y s e B 2, UV200 A58 Ah s
W #%, Basychrom % 8 3% T {E 3k, i AN
YMC-Pack ODS-A, 250 mmX20 mm, 5 pm); 7#
JEEIEEER GFasys HEMERER (200~300 H, #
B#EFEAL L)) ; Sephadex LH-20( Pharmacia Biotech
A7]); ODS (40~60 um, YMC); KFL# i Diaion
HP-20 (HA =505 HlE, fAuial CREETIY
RG2S AT IR A DD AR A 4 2

M BT 2013 45 9 HeRE T RA 7 HTT, &
T B R 2 K 5 24 2 B R B T B % E S M AC
Lycium chinense Mill. [JHR}Z, #rA (20130916B)
T E AR E P A F T A .
2 ERESE

U B 25 kg, 95% LBERIRAEHEL 3 Ik, yEid,
GIFRRMUR, SRR, #IRE 1070 g. RE MK
R, KK AMEE. BAER L WG LA R OE T BEREHY,
P [FISCA T, A TMEREAL (70 @) BEER £, 536
i1 (52 g) M IE TEERRAL (302 g)o BEER L B84
FERAE i 4 B, R S H be- R EE (100 @ 0—~
0:100) FREESENL, 732 8 MEM (Fr. 1~8), Fr. 1
(4.8 g) KRERAE IS5 5, AhBE-BERR 48 (15 ¢
130 1) Pefbi, 535 MWy (Fr. 1-1~1-5).
Fr. 1-3 &R T RERAE 3l CHymBE-BAIR .06 10 © 1—
500 P, diGlEE 0O ChlBE-EEER LR
7:1) B4ET (294 mg) M8 (3.6mg). Fr. 4
(3.2 @) BRERAE I 5) &, BER L BR- L RE-7K (50 ©
20 DYWL, 53] 4 AN (Fr. 4-1~4-4). Fr. 4-2
2% Sephadex LH-20 Bt iaift, (HEE), H&
il £ 2 HPLC il % (45% FBE- 4O 2 2L &4 1(7.0
mg) 16 (43.5 mg). Fr. 7 (2.1 g) &HERAEIE
B, BERR WS- FE-K (30020 1) e, 7533
ARG (Fr. 7-1~7-3). Fr. 7-3 2 Sephadex LH-20
BRAE A (PR, FLH]&% HPLC #4%
(25% P EE-7KO 132 &4 2(1.6 mg) 1 3(1.8 mg).
1E T A28 K FLA i Diaion HP-20 ¥ fi /) 59,
KIRIK 10%LFE-IK . 30%LEE-7K . 50% L EE-7K
95% L IE-7KBRFEBE L, 193] 5 ME (Fr. A~E).
Fr.B (7.8 g, 10%BE-/KBEMFAL) SRR i
B, BERROBE-CFE-K (3120 1) Ve, 1535 4
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ANPAEYY (Fr. B-1~B-4). Fr. B-3 %% HPLC
% (1% HEE-KO 1524549 5(2.1 mg). 9(21.3 mg)
116 (1.2mg). Fr.C (154 g, 30%ZEF- /KTt
B G ARRERSHE B (10%~90% F BE-/K, B
Yeli) 53 7 N (Fr. C-1~C-7). Fr.C-14
Sephadex LH-20 A uikalith (HEE), &
#%2 HPLC 4 (15%HEE-7K) FEE 4 (43
mg). 12 (52 mg) 113 (1.7 mg). Fr. C-2 &K
8, BEIR AHS-LmE-/K (8120 1) Vel
58] 5 N (Fr. C-2-1~C-2-5). Fr. C-2-2 £
2% HPLC il % (25% T EE-7KD 1385 14 (9.5
mg). 15 (1253 mg). 17 (28.2 mg) 1 18 (22.0 mg)-
Fr. C-2-3 &l #5284 HPLC il % (18%HEE-7/K) 193
&Y 10 (42mg) 11 (10.3 mg),
3 FHEE

&1 BETERMA, ESI-MS m/z: 625
[M+H]". "H-NMR (500 MHz, CD;0D) ¢: 7.82 (2H,
s, H-7,7"), 7.16 (2H, d, J = 2.0 Hz, H-2, 2), 7.03 (2H,
dd, J = 8.0, 2.0 Hz, H-6, 6'), 6.80 (4H, d, J = 8.0 Hz,
H-2", 6", 2™, 6"), 6.78 (2H, d, J = 8.0 Hz, H-5, 5),
6.60 (4H, d, J= 8.0 Hz, H-3", 5", 3", 5""), 3.73 (6H, s,
3, 3'-OCH3), 3.38 (2H, m, H-8"a, 8'"a), 3.18 (2H, m,
H-8"b, 8"b), 2.43 (2H, m, H-7"a, 7""a), 2.36 (2H, m,
H-7"b, 7"b); "C-NMR (125 MHz, CD;0D) ¢: 128.0
(C-1, 1"), 113.5 (C-2, 2'), 149.0 (C-3, 3"), 149.9 (C-4,
4", 116.4 (C-5, 5'), 126.3 (C-6, 6), 142.1 (C-7, 7'),
127.3 (C-8, 8, 167.9 (C-9, 9'), 131.0 (C-1", 1",
130.7 (C-2", 6", 2", 6'"), 116.2 (C-3", 5", 3", 5",
156.8 (C-4', 4, 56.3 (3, 3'-OCH3), 42.9 (C-8"), 35.5
(C-7"). VA E¥d 5 i s A — 5, st
GV 1 NKRIEZ Go

&M 2. HETERMA, ESI-MS m/z: 655
[M+H]". "H-NMR (500 MHz, CD;0D) ¢: 7.26 (1H,
s, H-7), 6.94 (2H, d, J = 8.5 Hz, H-2", 6"), 6.82 (2H,
d, J=8.5Hz, H-2"", 6"), 6.75 (1H, s, H-2), 6.72 (1H,
d, J=2.0 Hz, H-2), 6.66 (2H, d, J = 8.5 Hz, H-3", 5"),
6.64 (2H, d, J = 8.5 Hz, H-3"", 5", 6.58 (1H, d, J =
8.0 Hz, H-5"), 6.36 (1H, dd, J = 8.0, 2.0 Hz, H-6),
4.84 (1H, overlap, H-7"), 3.91 (3H, s, 3'-OCH3), 3.74
(3H, s, 3-OCH3), 3.66 (1H, d, J = 1.0 Hz, H-8), 3.55
(3H, s, 5-OCH3), 3.35 (2H, m, H-8"), 3.16 (2H, m,
H-8""), 2.66 (2H, m, H-7"), 2.52 (2H, m, H-7"");
PC-NMR (125 MHz, CD;0D) 6: 125.3 (C-1), 109.1

(C-2), 143.3 (C-3), 149.2 (C-4), 147.0 (C-5), 121.0
(C-6), 135.3 (C-7), 126.5 (C-8), 170.0 (C-9), 136.0
(C-1"), 112.4 (C-2'), 148.8 (C-3"), 146.1 (C-4"), 115.8
(C-5", 121.0 (C-6"), 41.3 (C-7'), 50.2 (C-8'), 174.0
(C-9"), 131.4 (C-1"), 130.8 (C-2", 6"), 116.2 (C-3",
5", 156.8 (C-4"), 35.6 (C-7"), 42.8 (C-8"), 131.1
(C-1'), 130.7 (C-2"", 6", 116.2 (C-3"", 5", 156.8
(C-4""), 35.5 (C-7"), 42.4 (C-8"), 56.8 (3-OCHj),
60.8 (5-OCHj3), 56.3 (3'-OCH3). LA bE#¥E 5 ki
ERAF, WA 2 AHRER .

a3 e A, ESI-MS m/z: 625
[M+H]", 773 A C36H36N,05. ' H-NMR (500 MHz,
CD;0D) 6: 7.26 (1H, s, H-7), 6.97 (2H, d, J = 8.5 Hz,
H-2", 6"), 6.87 (1H, s, H-2), 6.82 (2H, d, J = 8.5 Hz,
H-2"", 6", 6.69 (1H, d, J = 2.0 Hz, H-2'), 6.68 (2H, d,
J = 8.5 Hz, H-3", 5"), 6.64 (2H, d, J = 8.5 Hz, H-3"",
5", 6.67 (1H, d, J = 8.5 Hz, H-5"), 6.40 (1H, dd, J =
8.5,2.0 Hz, H-6'), 433 (1H, d, J = 4.0 Hz, H-7"), 3.80
(3H, s, 3-OCHj3), 3.74 (3H, s, 3'-OCHs), 3.67 (1H, d,
J=4.0 Hz, H-8"), 3.39 (2H, t, J = 7.5 Hz, H-8"), 3.23
(2H, J = 7.0 Hz, H-8'"), 2.69 (2H, m, H-7"), 2.47 (2H,
J=17.0Hz, H-7"); "“C-NMR (125 MHz, CD;0D) ¢:
125.3 (C-1), 113.7 (C-2), 148.7 (C-3), 146.8 (C-4),
117.8 (C-5), 131.2 (C-6), 135.2 (C-7), 128.1 (C-8),
171.0 (C-9), 136.5 (C-1"), 113.1 (C-2"), 149.4 (C-3"),
157.4 (C-4'), 116.5 (C-5"), 121.9 (C-6"), 48.2 (C-7"),
51.5 (C-8"), 175.1 (C-9"), 131.9 (C-1"), 131.3 (C-2",
6"), 116.8 (C-3", 5"), 157.4 (C-4"), 36.2 (C-7"), 43.2
(C-8"), 131.7 (C-1""), 131.2 (C-2"", 6", 116.8 (C-3"",
5", 157.3 (C-4"), 36.0 (C-7"), 42.9 (C-8"), 57.2
(3-OCHs), 56.9 (3'-OCHs). LA LA 5 SCHkIE I A
—30, WEEEY 3 A 7-hydroxy-1-(4-hydroxy-
3—methoxyphenyl)—Nz,N3-bis (4-hydroxyphenethyl)-6-
methoxy-1,2-dihydronaphthalene-2,3-dicarboxamide.

&) 4: AER A, ESI-MS m/z: 124 [M—H] ;
'H-NMR (500 MHz, CD;OD) §: 8.00 (1H, d, J = 2.3
Hz, H-6), 7.35 (1H, d, J = 8.5 Hz, H-3), 7.23 (1H, dd,
J=18.5,2.8 Hz, H-4), 4.58 (2H, s, CH,OH); *C-NMR
(125 MHz, CD;0D) 8: 154.7 (C-2), 123.3 (C-3), 125.0
(C-4), 152.4 (C-5), 137.3 (C-6), 65.2 (CH,OH). LA L
5 SCR R A -, WA 4 N 2-
¥R RS- AL

& 5: AR A, ESI-MS m/z: 171 [M+H],
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4313 CsH1904: 'H-NMR (500 MHz, CD;0D) §:
735 (2H, s, H-2, 6), 3.90 (6H, s, 3, 5-OCHs);
BC-NMR (125 MHz, CD;0D) §: 147.4 (C-1, 3, 5),
106.9 (C-2, 6), 140.0 (C-4), 55.4 (3, 5-OCH3). Ll L%
a5 cmkE A M, M A 5 o 45
H-3,5- ALK

WA 6: iRFEME A, ESI-MS m/z: 405 [M+
Na]"; '"H-NMR (500 MHz, CD;0D) 8: 7.52 (1H, d, J =
15.8 Hz, H-7"), 7.02 (1H, brs, H-2'), 6.93 (1H, d, J =
8.1, H-6'), 6.77 (1H, d, J= 8.1, H-5"), 6.21 (1H, d, J =
15.8 Hz, H-8"), 5.26 (1H, m, H-3), 4.13 (2H, m, H-8),
4.13 (1H, m, H-5), 3.72 (1H, m, H-4), 2.11~2.21 (2H,
m, H-6), 1.97~2.11 (2H, m, H-2), 1.23 (3H, t,J = 7.1
Hz, H-9); “C-NMR (125 MHz, CD;OD) &: 75.7
(C-1), 38.0 (C-2), 72.2 (C-3), 72.6 (C-4), 70.4 (C-5),
38.0 (C-6), 174.9 (C-7), 62.5 (C-8), 14.3 (C-9), 127.6
(C-1), 115.1 (C-2"), 146.9 (C-3"), 149.7 (C-4), 116.5
(C-5"), 122.9 (C-6'), 147.2 (C-7"), 115.0 (C-8"), 168.3
(C-9")o UL %l 5 seipdhi s A — 3", et
EW 6 NEERIER LT .

EY) T: FRIEIIRY), ESI-MS m/z: 385 [M+
Na]", 2 7R AN CpuH04: 'H-NMR (500 MHz,
CD;0D) d: 7.58 (1H, d, J = 15.9 Hz, H-7), 7.04 (1H,
dd, J = 82, 1.8 Hz, H-6), 7.01 (1H, d, J = 1.8 Hz,
H-2), 6.89 (1H, d, J = 8.2 Hz, H-5), 6.27 (1H, d, J =
15.9 Hz, H-8), 4.17 (1H, t, J = 6.8 Hz, H-1"), 3.90 (3H,
s, 3-OCH3), 1.63~1.69 (4H, m, H-2, 3), 1.23~1.34
(18H, m, H-4'~11"), 1.86 (3H, s, H-12'); "“C-NMR
(125 MHz, CD;0D) 6: 127.0 (C-1), 109.7 (C-2), 147.9
(C-3), 146.7 (C-4), 114.7 (C-5), 123.0 (C-6), 144.6
(C-7), 115.6 (C-8), 167.4 (C-9), 64.6 (C-1'), 22.7~
29.6 (C-2'~9), 319 (C-10"), 22.7 (C-11"), 14.1
(C-12"), 55.9 (3-OCH3) . VL L% ¥s 5 SOk o 2 A —
FP, WA T IR el .

B 8: I EHIRY), ESI-MS miz: 391 [M+
H]", 2 73RN CuHis04; 'H-NMR (500 MHz,
CD;0D) §: 7.71 (2H, m, H-3, 6), 7.61 (2H, m, H-4, 5),
421 (4H, m, H-1", 17), 1.70 (2H, m, H-2', 2"), 1.40
(4H, m, H-3', 3"), 1.28~1.36 (8H, m, H-4', 5', 4", 5"),
0.92 (12H, t, J = 7.5 Hz, 4XCHj); “C-NMR (125
MHz, CD;0D) 6: 169.4 2XC = 0), 133.6 (C-1, 2),
129.8 (C-3, 6), 132.4 (C-4, 5), 69.1 (C-1', 1"), 40.1
(C-2, 2", 30.1 (C-3', 3"), 24.9 (C-4', 4"), 24.0 (C-5',

5", 144 (C-6, 6"), 31.6 (2/, 2"-CH;), 11.4 (6,
6"-CHz). UL F3d 5 scmpdfi s A —5, e
WEY) 8 N IR (2,5--HECE) .

WEW9: MK, S%EFEE-RREEO,
ESI-MS m/z: 467 [M+Na]", 433N C2H3010s
'H-NMR (500 MHz, CD;0D) &: 7.97 (1H, d, J = 15.9
Hz, H-4), 6.52 (1H, d, J = 15.9 Hz, H-5), 5.75 (1H, s,
H-2), 4.35 (1H, d, J = 7.8 Hz, H-1"), 4.26 (1H, tt, J =
10.5, 7.0 Hz, H-3"), 3.85 (1H, dd, J = 11.8, 1.4 Hz,
H-6"a), 3.79 (1H, dd, J = 7.4, 1.9 Hz, H-7'sx), 3.75
(1H, d, J = 7.4 Hz, H-7'engo), 3.65 (1H, dd, J = 11.8,
5.3 Hz, H-6"b), 3.34 (1H, m, H-3"), 3.28 (1H, m,
H-5"), 3.24 (1H, m, H-4"), 3.12 (1H, dd, J=9.1, 7.8
Hz, H-2"), 2.19 (1H, dd, J = 13.7, 7.0 Hz, H-4'a), 2.08
(3H, s, H-6), 1.99 (1H, dd, J = 13.7, 7.0 Hz, H-2'a),
1.81 (1H, m, H-4’¢), 1.79 (1H, m, H-2'¢), 1.16 3H, s,
9'-CH3), 0.93 3H, s, 10'-CH;); "“C-NMR (125 MHz,
CD;0D) 6: 169.6 (C-1), 119.2 (C-2), 151.6 (C-3),
135.2 (C-4), 131.9 (C-5), 21.3 (C-6), 49.7 (C-1"), 42.8
(C-2)), 73.8 (C-3"), 42.9 (C-4'), 87.6 (C-5), 77.1
(C-7"), 83.2 (C-8'), 16.3 (10'-CHs), 19.7 (9'-CH3),
103.1 (C-1"), 75.1 (C-2"), 78.0 (C-3"), 71.7 (C-4"),
78.1 (C-5"), 62.8 (C-6")o LA E(#E 5 SChkHRIE FEA
— Pl WA 9 N ALK G IR 3-0-p-
D~ ] 22 B

&Y 10: HEK AR, ESI-MS m/z: 425 [M+
Nal", 2T N CisHy010; 'H-NMR (500 MHz,
CD;0OD) 8: 7.41 (2H, d, J = 7.4 Hz, H-2, 6), 7.32 (2H,
t, J = 7.4 Hz, H-3, 5), 7.25 (1H, t, J = 7.4 Hz, H-4),
4.90 (1H, d, J = 11.8 Hz, H-7b), 4.66 (1H, d, J=11.8
Hz, H-7a), 4.35 (1H, d, J = 7.8 Hz, H-1), 4.33 (1H, d,
J = 6.8 Hz, H-1"), 3.23~4.12 (11H, m, sugar-H);
BC-NMR (125 MHz, CD;0D) &: 139.1 (C-1), 129.3
(C-3, 5), 129.2 (C-2, 6), 128.6 (C-4), 71.9 (C-7), 103.4
(C-1"), 742 (C-2"), 77.0 (C-3"), 71.6 (C-4"), 78.0
(C-5"), 69.5 (C-6), 105.2 (C-1"), 75.1 (C-2"), 77.0
(C-3"), 71.7 (C-4"), 66.7 (C-5"). LA _EH¥E 5 CHRR
EHREA-FHY, WA 10 K Z BN A
W FE - (1—6)-NH PR 3] 257 B o

&Y 11: AEBA, ESI-MS miz: 417 [M+
HI", 2 73~ CiHxO010: 'H-NMR (500 MHz,
CD;0D) §: 7.25 (4H, m, H-2, 3, 5, 6), 7.16 (1H, m,
H-4), 430 (1H, d, J = 7.2 Hz, H-1"), 428 (1H, d, J =
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7.6 Hz, H-1"), 3.18~4.09 (11H, m, sugar-H), 3.77
(2H, m, H-8), 2.92 (2H, m, H-7); “C-NMR (125
MHz, CD;OD) &: 140.1 (C-1), 129.3 (C-2, 6), 130.0
(C-3, 5), 127.2 (C-4), 37.2 (C-7), 71.8 (C-8), 104.4
(C-1"), 75.0 (C-2)), 77.9 (C-3"), 71.8 (C-4"), 76.9
(C-5), 69.4 (C-6"), 105.1 (C-1"), 74.1 (C-2"), 76.9
(C-3"), 71.5 (C-4"), 66.7 (C-5"). A% 5 kil
A, WSS 11 2-2E L0 L-
HEE R 5] 437 411 9 2 -(1—6)- B -D- Pk i 7 2 R 1

& 12: AR A, ESI-MS m/iz: 325 [M+
Na]", 7+ 7 A Ci3H;s05: 'H-NMR (500 MHz,
CD;0D) 6: 6.82 (1H, brs, H-2), 6.70 (1H, d, J = 8.5
Hz, H-5), 6.60 (1H, dd, J = 8.5, 2.0 Hz, H-6), 4.76
(1H, d, J = 7.0 Hz, H-1"), 3.32~4.33 (6H, m, H-2'~
6'), 3.85 (3H, s, 3-OCH3); “C-NMR (125 MHz,
CD;OD) §: 152.8 (C-1), 103.8 (C-2), 149.3 (C-3),
143.0 (C-4), 116.0 (C-5), 110.0 (C-6), 103.8 (C-1'),
75.0 (C-2"), 78.1 (C-3"), 71.6 (C-4"), 78.2 (C-5"), 62.6
(C-6"), 56.4 (3-OCH3). LA F3#E 5 SCilik & S A —
HU, WA 12 NE TR .

&M 13: AR, ESI-MS m/z: 383 [M+
Na]", 4 73N CisHyOp: 'H-NMR (500 MHz,
CD;0D) 6: 7.35 (2H, s, H-2, 6), 5.50 (1H, d, J = 7.6
Hz, H-1), 3.90 (6H, s, 3, 5-OCH;), 3.20~3.75 (6H,
m, H-2'~6"); ">C-NMR (125 MHz, CD;0D) ¢: 169.2
(C = 0), 127.7 (C-1), 108.6 (C-2, 6), 154.0 (C-3, 5),
140.0 (C-4), 104.6 (C-1"), 75.7 (C-2'), 77.9 (C-3"),
713 (C-4"), 784 (C-5), 62.5 (C-6)), 56.8 (3,
5-OCH3). LA _E¥d 5 semripis s A —5", %
ENEY 13 N T HIREE R .

& 14: AR A, ESI-MS miz: 377 [M+
Nal]", 2+ F AN CieHisOo: 'H-NMR (500 MHz,
CD;OD) 6: 7.89 (1H, d, J = 9.5 Hz, H-4), 7.20 (1H, s,
H-8), 7.17 (1H, s, H-5), 6.29 (1H, d, J = 9.5 Hz, H-3),
5.06 (1H, d, J = 7.5 Hz, H-1), 3.38~3.91 (6H, m,
H-2'~6'), 3.88 (3H, s, 7-OCH3); >*C-NMR (125 MHz,
CD;OD) d: 163.5 (C-2), 114.6 (C-3), 1483 (C-4),
110.8 (C-5), 145.6 (C-6), 151.8 (C-7), 102.1 (C-8),
114.6 (C-9), 150.7 (C-10), 105.3 (C-1"), 74.7 (C-2"),
77.8 (C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.4 (C-6'), 57.1
(7-OCH3)o VA -3¥ 5 S0k R A — 5%, W%
EWEY) 14 N REST.

& 15: AR, ESI-MS m/z: 377 [M+

Na], 4> T A CieH;s00: 'H-NMR (500 MHz,
DMSO-d) 6: 7.95 (1H, d, J = 9.5 Hz, H-4), 7.29 (1H,
s, H-8), 7.15 (1H, s, H-5), 6.32 (1H, d, J = 9.5 Hz,
H-3), 5.33 (1H, d, J = 5.0 Hz, H-1"), 3.38~3.91 (6H,
m, H-2'~6"), 3.80 3H, s, 6-OCH;); “C-NMR (125
MHz, DMSO-ds) 6: 160.4 (C-2), 113.3 (C-3), 144.1
(C-4), 109.7 (C-5), 145.9 (C-6), 149.9 (C-7), 103.0
(C-8), 148.9 (C-9), 112.3 (C-10), 99.6 (C-1'), 73.0
(C-2)), 77.1 (C-3"), 69.6 (C-4'), 76.7 (C-5'), 60.6
(C-6'), 56.0 (6-OCHs). LA FH#i 55 SRk B A —
FPY, MUSERA 15 NEREET.

thE&W16: AHEM A, ESI-MS m/z: 457 [M+
Nal]", 7+ F RN CisHyO1p: 'H-NMR (500 MHz,
DMSO-dg) 6: 6.64 (1H, d, J = 8.5 Hz, H-5), 6.61 (1H,
d, J = 2.5 Hz, H-2), 6.49 (1H, dd, J = 8.5, 2.5 Hz,
H-6), 4.63 (1H, d, J = 8.0 Hz, H-1"), 4.16 (1H, d, J =
7.5 Hz, H-1"), 2.94~3.94 (11H, m, sugar-H), 3.72
(3H, s, 3-OCH3); "*C-NMR (125 MHz, DMSO-d;) J:
150.9 (C-1), 102.5 (C-2), 148.0 (C-3), 141.5 (C-4),
115.5 (C-5), 108.1 (C-6), 104.3 (C-1"), 73.6 (C-2'),
76.7 (C-3"), 70.0 (C-4"), 75.9 (C-5"), 68.8 (C-6"), 101.7
(C-17), 73.4 (C-2"), 76.7 (C-3"), 70.0 (C-4"), 65.8
(C-5"), 55.7 (3-OCHy). LA 5 Sk il S A —
H, WMt A 16 NHE R .

EM 17: A A, [a]h +53° (¢ 0.1,
MeOH); ESI-MS m/z: 605 [M+Na]", 4T A
C»sH3s013: 'H-NMR (500 MHz, CD;0D) ¢: 6.57 (1H,
s, H-8), 6.42 (1H, s, H-2', 6), 4.41 (1H, d, J = 6.2 Hz,
H-4), 4.28 (1H, d, J = 7.8 Hz, H-1"), 3.89 (1H, dd, J =
10.0, 5.5 Hz, H-30a), 3.84 (3H, s, 7-OCH3), 3.12~
3.82 (6H, m, H-2"~6"), 3.73 (6H, s, 3', 5-OCH3),
3.63 (1H, m, H-20a), 3.54 (1H, dd, J = 10.9, 6.6 Hz,
H-2ab), 3.44 (1H, dd, J = 10.0, 4.0 Hz, H-3ab), 3.33
(3H, s, 5-OCH3), 2.70 (1H, dd, J = 15.2, 4.7 Hz,
H-1a), 2.60 (1H, dd, J = 15.2, 11.4 Hz, H-1b), 2.07
(1H, m, H-3), 1.69 (1H, m, H-2); C-NMR (125
MHz, CD;0D) §: 33.8 (C-1), 40.5 (C-2), 66.2 (C-2a),
46.7 (C-3), 71.4 (C-3a), 42.8 (C-4), 147.5 (C-5), 138.9
(C-6), 148.6 (C-7), 107.8 (C-8), 130.2 (C-9), 126.4
(C-1"), 106.9 (C-2', 6'), 148.9 (C-3', 5'), 139.3 (C-4"),
104.8 (C-1"), 75.2 (C-2"), 78.2 (C-3"), 71.6 (C-4"),
779 (C-5"), 62.8 (C-6"), 60.1 (5-OCHj), 56.6
(7-OCH3), 56.8 (3, 5'-OCH;). LA s 5 CikikiE
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EY 18: Ak K, [o]h —61° (¢ 0.1,

MeOH); ESI-MS m/z: 605 [M+Na]", 4> TR K

CysH35013; 'H-NMR (500 MHz, CD;0D) ¢: 6.57 (1H,

s, H-8), 6.41 (1H, s, H-2', 6"), 4.22 (1H, d, /= 6.5 Hz,

H-4), 4.13 (1H, d, J= 7.8 Hz, H-1"), 3.86 (1H, dd, J =

10.0, 5.2 Hz, H-30a), 3.84 (3H, s, 7-OCH;), 3.12~

3.70 (6H, m, H-2"~6"), 3.74 (6H, s, 3', 5'-OCHy;),

3.58 (3H, m, H-2a, 3ab), 3.31 (3H, s, 5-OCHj3;), 2.60

(2H, m, H-1), 2.12 (1H, m, H-3), 1.69 (1H, m, H-2);

BC-NMR (125 MHz, CD;OD) &: 33.8 (C-1), 41.2

(C-2), 66.1 (C-2a), 46.5 (C-3), 71.5 (C-30), 432

(C-4), 147.5 (C-5), 138.8 (C-6), 148.6 (C-7), 107.7

(C-8), 130.2 (C-9), 126.2 (C-1"), 107.0 (C-2', 6'),

148.9 (C-3', 5", 1394 (C-4"), 104.2 (C-1"), 75.0

(C-2"), 78.1 (C-3"), 71.9 (C-4"), 77.9 (C-5"), 62.6

(C-6"), 60.1 (5-OCHj), 56.6 (7-OCHj3), 56.9 (3,

5'-OCH;). VA LHude 5 ok B A — 20, e

EWEY18 (—)-Fa AR G E2-3 a-O-B-D- It e i

EPEE
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