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Lignans and triterpenoids from roots of Kadsura longipedunculata
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Abstract: Objective To study the chemical constituents from the roots of Kadsura longipedunculata. Methods The constituents
were isolated and purified by various chromatographic methods, and the structures were identified on the basis of spectroscopic
analysis. Results Fifteen compounds including 10 lignans and five triterpenoids were isolated from the roots of K. longipedunculata
and the structures were identified as (25,35)-4,4-bis (3,4-dimethoxyphenyl)-2,3-dimethyl-1-butanol (1), (25,35)-4,4-bis (4-hydroxy-3-
methoxyphenyl)-2,3-dimethyl-1-butanol (2), kadangustin K (3), benzoyloxokadsuranol (4), propoxyloxokadsuranol (5), kadsutherin C
(6), heteroclitin E (7), schiarisanrin C (8), heteroclitin J (9), kadsuphilin J (10), propindilactone J (11), kadcoccilactone C (12),
kadsuphilactone B (13), wuweizidilactone D (14), and wuweizidilactone H (15). Conclusion All compounds are isolated from K.
longipedunculata for the first time, and compounds 1, 2, 11, and 14 are isolated from the genus Kadsura Kaempf. ex Juss. for the first
time, compounds 1 and 2 are new natural products.
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W FR IBE AR 4 AR 3R I8 T 7 UK & AR AR
By, WrANEE C. RIEFM AR T D 5
R R T B A, U B R A A
E(ETIIRANY T & S i

ARSI AR B TURF AR T 235 PRI 7T 1 Bt
by I HORE B A ) £ 7 e 350 B S
EHAPLRIGTERERAL, o0 G PR AL AT 4 5
JRA RIS, AERTIIRE A 3L At B, SRF IE AR RE
s Cig ARRERR (015358}, Sephadex LH-20 %A%,
AT R AR DL R s RO i A
a2 vk, T NMR. MS S8R, M
PURIEMEIAL (Fr. 13) oy @ Fse 7 15 Mush
W), B85 10 PARTE R A (1~10): (25,35)-4,4-
(B4 W R B )23 L T
[(2S,35)-4,4-bis (3,4-dimethoxyphenyl)-2,3-dimethyl-1-
butanol, 1]. (25,35)-4,4- — -(4-F& H -3- 1 4 FE
H)-2,3- T HIFE-1-THE [(28,38)-4,4-bis (4-hydroxy-3-
methoxyphenyl)-2,3-dimethyl-1-butanol, 2]. %M
TiR¥ 2 K (kadangustin K, 3). K BEEEACHT 1o
K7l (benzoyloxokadsuranol, 4). PEEEIEAAC
9 H.E 77 (propoxyloxokadsuranol, 5). ¥R 413
C(kadsutherin C, 6) 5 JEFg FLk ¥ % E (heteroclitin
E, 7). BT ANEZE C (schiarisanrin C, 8).
I HK T2 T (heteroclitin J, 9). FEAt 5 1
7% J (kadsuphilinJ, 10); 5 N=i5AEESAL A
Y (11~15): GE R+ AR J (propindilactone
J, 1), HEZRWER C (kadcoccilactone C, 12).
e U T NS B (kadsuphilactone B, 13).
L7 B D (wuweizidilactone D, 14). fiBfT
g H (wuweizidilactone H, 15). L _F{v&435
HE N AR, Kb eEY 1, 2, 11,
14 A RSP Ty B2, a1 /2 4
B RIR ) o
1 X5

Agilent 1000 Series LC-MSD-Trap-SL 7!
ESI-MS Jiiif{% (Z£[F Agilent 4 7)); Inova-400-
Inova-500 (3E[H Varian 24 7] ). BRUKER AV500-I11
IR AR P A (48 1F Bruker A#]); Shimadzu
LC-6AD 20 AH (1354 ( HAS Shimadzu A #]),
Fi % Shimadzu SPD-60A XU -2 AR ORI #5% C H
A% Shimadzu A#]); Cg-PAQ F-Hil£4E (ID 250 mm X
10 mm, COSMOSIL); ODS ki 3kl ( H A YMC

INFED s R BEEER Sephadex LH-20 (%t GE
Healthcare Bio-Science AB A &) ; FE i i K
(100~200. 200~300 Hulifitfk H, ¥ 8l T
J 75 W RS R R IR I & T A2 T
F). BHRFI Adb stk T, s bralisk @il

RTINS LR, VL Bl
Vg IR T LT B R MAE A T i R 2 TR
I SR %5 2wl HPK - Kadsura longipedunculata
Finet et Gagnep M, HYIFRA (ID-S-2591) frAfF
T B B R B 2 I ST bR AR
2 RESSE

BRI TR 34 kg, T 95% WA 4R
B, RRUGRE 24 h, SR 4 R CRIERA I, 50 C
WO, 1324 kg BT W R IEAHRER A (A
T B, TBAHMK O A R - (50 D 1,10 0 1
5010300 11D AN, 80% LK PN, ik
WA R IR G IERE N T, AT IR IR 4615 21 415y
Fr. 1~15. &Y PiRE ik, K45 Fr. 13
X BN BRI A R A R (] e
H41%). Fr. 13 (52 g) H RP-MPLC 43 & (Jishtf
hHE-7K 40 © 60—90 : 10, Rk 220 nm), 3
24 ANAS (A~D)s FKHAH Fr. 13.B (8.4 ¢)
2028 IEAH MPLC 43 & G sh AH 4 FEE-7K 60 & 1.
50 D 1. 30 0 1 FOHIEE, R 220 nm), 335
A4Sy (Fr. 13.B-1~5); 414 Fr. 13.B-1 (1.1g)
H Sephadex LH-20 #1502 sl =5 4i-
HEE 1D 1D, 3% 5 AW (Fr. 13.B-1-1~5),
WAy Fr. 13.B-1-2 (216 mg) £2F-H4% [ Ml HPLC
I3 CHRBIAH A HE-/K 55 245, Cisht, HARRE
4 mL/min, KK 220 nm), 155 8 ME414) (Fr.
13.B-1-2-A~H), W44} Fr. 13.B-1-2-D. B-1-2-E.
B-1-2-F #2414 A HPLC il#&2ift G
AR CMG-7K 55 2 45) Rl EAEY 1 (3 me).
9 (3mg). 10 (2.5mg); #4417 Fr. 13.B-2 (2.5 g)
F RP-MPLC 7385 CRiaIAH A FEE-7K 50 & 50—>55 :
45, KK 220 nm), E 6 NS (Fr.
13.B-2-A~F); K415 Fr. 13.B-2-A (355 mg) 43
2% s A HPLC 4385 (JishAH A FEE-/K 60 : 40,
Cisk, HABE 4 mL/min, KK 220 nm),
58] 5 N4> (Fr. 13.B-2-A-1~5), W44y Fr.
13.B-2-A-5 (45 mg) Ht—0 4 1% [ A HPLC
#alifh CRshAl o HEE-K 57 @ 43) B3 S
P15 (22.5mg). 2 (2.5mg); #4414 Fr. 13.B-2-B
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(1.2 @) 22145 SO HPLC 208 CGRish Ak F -
/K 60 40, Cight, MHFAE 4 mL/min, MK
220 nm), %] 10 M4 % (Fr. 13.B-2-B-1~10),
414y Fr. 13.B-2-B-3. B-2-B-4, B-2-B-5. B-2-B-10
2Pl 4 O HPLC il & alifh. CRishAi o HEE-/K
57 143) HEAEMAEY 11 (15mg). 5 (3 mg).
3 (3mg); K4Sy Fr. 13.B-2-F (474 mg) ZFil4%
S AH HPLC 43 85 CUialiAH 4 T E-7K 60 @ 40, Cis 4T,
PRF B 4 mL/min, A 220 nm), £43] 5 A
W44y (Fr. 13.B-2-F-1~5), W.414) Fr. 13.B-2-F-5
(132 mg) 424145 ) AH HPLC #4542tk GREAHA
FlE-7K 55 1 45) 7 Esfs2lib &9 4 (3 mg); 4
43 Fr. 13-C (5.6 g) H Sephadex LH-20 #: /< & 7 2
(BN A =S RE-FEE 10 1), 3% 5 M4
(Fr. 13.C-a~e), KW 414y Fr. 13.C-c (1.8 g) #H—
UM Sephadex LH-20 #2508 (sl &4i-
AR S D501, 53 4 AW (Fr
13.C-c-1~4), W44y Fr. 13.C-c-1 (114 mg) #Ht—
Wl A HPLC filesalifh. CRighAi ok H -
K55 1 4515 FI1L A4 6(3 mg); ¥ W4 4y Fr. 13.C-b
(1.5 g) #—2DH Sephadex LH-20 A x H 45 (i
AN E AT - 5 05 0 D), 58] 3 AW
4% (Fr. 13.C-b-1~3), W414} Fr. 13.C-b-1 (486 mg)
2Pl 4 SO HPLC il alifh CRishAH o HEE-7K
60 : 40), HEMLAY 12 (248 mg); HH A Fr.
13-D (2.4 @) H—LLIEM MPLC 2025 (ishAih
M-S 26 5 0 11 02, KK 220 nm),
55 18 N4y (Fr. 13-D-1~18); 414} Fr. 13-D-4
(126 mg) H Sephadex LH-20 #1:Jx &1 &5 (s
h = - A R 5 050 1), /98] 2 AN
4y (Fr. 13-D-4-a. b), #4414 Fr. 13-D-4-b (24 mg)
22145 [ AH HPLC 43 25 CtaliAH A FEE-/K 64 © 36,
Cisk:, HFRAE 4 mL/min, MWK 220 nm),

R EY 8 (3 mg); 414 Fr. 13-D-8 (153 mg)

H Sephadex LH-20 A1/ 573 5 ChtahAH A =S e
-AhEE-FEE 550 1), 193] 4 N4l (Fr.
13-D-8-a~d), #4445 Fr. 13-D-8-a (35 mg) £
il s A HPLC 4385 (JishAf A FRE-/K 64 : 36,

Cis i, ABUE 4 mL/min, &K 220 nm),

BEMEEW T (3mg); ZH4) Fr. 13-D-13 (762 mg)
H Sephadex LH-20 £ /< 253 8 CiishAth =5 Hke-
Al - R S D51, 83 3 AW (Fr
13-D-13-a~c), ¥W414% Fr. 13-D-13-b (514 mg)

22 P25 S A HPLC 43 2 (sl HEE-7K 60 -

40, Cg 1, MR B 4 mL/min, #9103 K 220 nm),
3201659 13(320 mg); 4143 Fr. 13-D-17(237 mg)
H Sephadex LH-20 #:)x Z 7085 Gzl b & i-A
MEE-FEE 55010, 53 4 AWA5 (Fr
13-D-17-a~d), W44} Fr. 13-D-17-a (106 mg)

282145 A HPLC 7058 (AishiAH k) I iEE-7K 60

40, Cig #E, HFRFE 4 mL/min, 0K 220 nm),
BEMAY 14 (72 mg).

3 HZHETE

EW 1 TLEmAR (FED. ESI-MS m/z: 397
[M+Nal", [a]y —10 (c 0.05, MeOH). tL&% 1 i)
'H-NMR i1 6 6.86 (1H, dd, J = 8.5, 2.0 Hz), 6.80
(1H, d, J=2.0 Hz) #16.79 (1H, d, J=8.5Hz) 56
6.83 (1H, dd, J= 8.0, 2.0 Hz), 6.77 (1H, d, J = 2.0 Hz)
A1 6.76 (1H, d, J = 8.0 Hz) 25l 2Kk Lt 2 4
ABX & &R LM 6 M HRELE S 63.86 (3H, s),
3.85(3H, s), 3.83 (3H, s) F13.82 (3H,s) MZI LI
4 S BIWESES: 63.75 (1H, d, J = 12.0 Hz)
H5 2 AR R RESASE 5 03.67 (1H, dd,
J =11.0, 6.0 Hz) #13.37 (1H, dd, J = 11.0, 7.5 Hz)
M EEAERHREAS S 6 231 (1H, m), 1.82
(1H, m) 24 2 MXHFIELES: 60.99 BH, d,J=17.0
Hz) f10.78 (3H, d, J = 6.5 Hz) 43 5 K FH3EAH
B REE S AW 1B PC-NMR #h Bor s
22T, Hirb 9 149.0, 148.8, 147.3, 147.2, 137.8,
137.4,119.6 (X2) , 111.4 FI 111.2 (X3) Ky 2 P4
WM 12 N FEWRAS 55 0 64.7 A 5FRILAIER I
HEEIRAS 5 6 56.0, 55.9 (X2) F155.8 (X2) K
IR BB 4 A REIEAE S8 1AM 5 2 DNERIAHIE
MR LS 55 6 40.9 F1 36.6 k2 NI FHIE IRk
f5%5; 016.6 Al 13.4 9 2 MHIEEWAG 5. DL
WA 1 ik BAT 2 4> Co-C5 B0, 4 AL,
M IDMKREERIED.

HMBC i (B 1), 6y 3.75 (H-4) 295 6c
13.4 (3-CH3), 36.6 (C-2), 40.9 (C-3), 111.2 (C-2, 2"),
119.6 (C-6', 6"), 137.4 (C-1) F1 137.8 (C-1") F7iLfs
A5 0 3.37 fi13.67 (H-1) 4355 6 16.6 (2-CH;),
36.6 (C-2) A140.9 (C-3) H@FEAMIE, ViHAFE
RIS R EAE R ST 4 4 MHEEERG
5 0 3.82, 3.83, 3.85 1 3.86 ;XN 5 147.2
(C-4"), 147.3 (C-4"), 149.0 (C-3"), 148.8 (C-3") fix
FEAHOG, Uil 4 DNHEIE mERAE C-4". C-4',
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Fig. 1 Structure and key HMBC correlations of compound 1
C-3'H1 C-4"7 . 6 0.99 (2-CHs) 4bHy FHIEEAS 520
£536.6 (C-2), 40.9 (C-3) Hl 64.7 (C-1) fAEFEAHK,
YLIAFLIEREAE C-2 175 0 0.78 (3-CH;) AbfY HI RS
S35 5 6 36.6 (C-2), 40.9 (C-3) F156.0 (C-4) it
FRAHSE, ViUl HOERAE C-3 A7, bHEWTL &9 1
N 4,4--(3,4- AR SE)-2,3- T HIAE-1-T I 3L
SERYFN 2 HMBC A LA 1.

4545 'H-. BC-NMR. HSQC Hl HMBC %44
Yy R T T HERf T )& . "H-NMR (500 MHz,
CDCls) d: 6.86 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 6.83
(1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.80 (1H, d, J = 2.0
Hz, H-2'), 6.79 (1H, d, J = 8.5 Hz, H-5"), 6.77 (1H, d,
J=2.0 Hz, H-2"), 6.76 (1H, d, J = 8.0 Hz, H-5"), 3.86
(3H, s, 3"-OCHj3), 3.85 (3H, s, 3’-OCHj3), 3.83 (3H, s,
4'-OCH3), 3.82 (3H, s, 4"-OCH3), 3.75 (1H, d, J =
12.0 Hz, H-4), 3.67 (1H, dd, J = 11.0, 6.0 Hz, H-1a),
3.37 (1H, dd, J = 11.0, 7.5 Hz, H-1b), 2.31 (1H, m,
H-3), 1.82 (1H, m, H-2), 0.99 (3H, d, J = 7.0 Hz,
2-CH3), 0.78 (3H, d, J = 6.5 Hz, 3-CH;); “C-NMR
(125 MHz, CDCls) d: 64.7 (C-1), 36.6 (C-2), 40.9
(C-3), 56.0 (C-4), 137.4 (C-1"), 111.2 (C-2'), 149.0
(C-3"), 147.3 (C-4"), 111.4 (C-5"), 119.6 (C-6'), 137.8
(C-1"), 111.2 (C-2"), 148.8 (C-3"), 147.2 (C-4"), 111.2
(C-5"), 119.6 (C-6"), 16.6 (2-CH3), 13.4 (3-CH3), 55.9
(3'-OCH3), 55.9 (3"-OCHj), 55.8 (4'-OCHj), 55.8
(4"-OCH3). VA ¥l 5 Scikapis — s, e fh
G N (25,38)-4,4--(3,4- HIEILIHKIE)-2,3-—
FIE-1- T/, B RAR =)

& 2: LA (HEED. ESI-MS m/z: 369
[M+Nal", [a]®¥ =30 (c 0.1, MeOH). 'H-NMR (500
MHz, CDCl;) §: 6.72~6.84 (6H, m, H-2', 5', ¢', 2",
5", 6"), 5.43 (2H, brs, 4', 4"-OH), 3.85 (6H, s, 3',
3"-OCHs), 3.72 (1H, d, J = 12.0 Hz, H-4), 3.67 (1H,
dd, J = 11.0, 6.0 Hz, H-1a), 3.36 (1H, m, H-1b), 2.29
(1H, m, H-3), 1.81 (1H, m, H-2), 0.98 (3H, d, J = 6.5

Hz, 2-CH3), 0.77 (3H, d, J = 6.5 Hz, 3-CHj);
BC-NMR (125 MHz, CDCl;) J: 64.6 (C-1), 36.5
(C-2), 40.9 (C-3), 56.1 (C-4), 136.9 (C-1"), 110.5
(C-2), 146.6 (C-3'), 143.8 (C-4"), 114.3 (C-5"), 120.1
(C-6), 137.2 (C-1"), 110.5 (C-2"), 146.4 (C-3"), 143.7
(C-4"), 114.4 (C-5"), 120.1 (C-6"), 16.6 (2-CH3), 13.3
(3-CHj3), 55.9 (3-OCH3), 55.8 (3'-OCHs). LA %
5cmriiE 8, Sty 2 4 (25,35)-4,4-
(A3 3- TSR T, T
(1) RERF= W) o

WE 3. kAR (HEL. ESI-MS m/z: 383
[M+Na]". "H-NMR (500 MHz, CDCl3) d: 6.76~6.86
(6H, m, H-1, 3, 6, 2", 5", 6), 5.43 (1H, s, 4'-OH), 3.86
(6H, s, -OCH3), 3.82 (3H, s, -OCHj3), 3.52 (1H, d, J =
12.0 Hz, H-7'), 3.47 (2H, m, H-7a, 7b), 2.59 (1H, m,
H-8"), 1.77 (1H, m, H-8), 0.76 (3H, d, J = 7.0 Hz,
H-9), 0.69 3H, d, J = 6.5 Hz, H-9'); “C-NMR (125
MHz, CDCly) 6: 1203 (C-1), 137.7 (C-2), 110.4
(C-3), 148.8 (C-4), 146.5 (C-5), 111.2 (C-6), 67.0
(C-7), 36.1 (C-8), 9.6 (C-9), 136.5 (C-1"), 114.4 (C-2"),
147.2 (C-3"), 143.8 (C-4'), 111.2 (C-5"), 119.7 (C-6),
55.9 (C-7"), 36.1 (C-8"), 11.9 (C-9"), 55.9 (4-OCHj),
55.8 (3'-OCH3), 55.8 (5-OCH3). DL % 5 STk
s, %A 3 AR TR T E K

&) 4: AR R (FEE . ESI-MS m/z: 543
[M-+Na]". "H-NMR (500 MHz, CDCl;) 8: 7.74 (2H,
d, J=8.0 Hz, H-3', 7"), 7.51 (1H, t, J = 8.0 Hz, H-5"),
7.35 (2H, t, J = 8.0 Hz, H-4', 6'), 6.47 (1H, s, H-11),
6.30 (1H, s, H-4), 6.04 (1H, d, J = 1.0 Hz, H-19a),
5.99 (1H, d, J = 1.0 Hz, H-19b), 5.70 (1H, d, J = 7.5
Hz, H-9), 5.03 (1H, d, J = 8.5 Hz, H-20a), 4.53 (1H, d,
J = 8.5 Hz, H-20b), 4.23 (1H, dd, J = 10.0, 3.0 Hz,
H-6p), 3.85 (3H, s, 3-OCHj3), 3.04 (3H, s, 2-OCHj3),
2.14 (1H, m, H-8), 1.94 (1H, m, H-7), 1.14 (3H, d, J =
7.5 Hz, 18-CH3), 1.10 (3H, d, J = 6.5 Hz, 17-CH;);
BC-NMR (125 MHz, CDCL) &: 194.6 (C-1), 132.4
(C-2), 154.7 (C-3), 121.4 (C-4), 145.2 (C-5), 79.3
(C-6), 38.1 (C-7), 42.5 (C-8), 79.8 (C-9), 128.1
(C-10), 101.2 (C-11), 130.4 (C-12), 150.3 (C-13),
144.5 (C-14), 125.1 (C-15), 63.6 (C-16), 19.2 (C-17),
10.1 (C-18), 102.0 (C-19), 81.7 (C-20), 59.1 (-OCHj3),
58.8 (-OCHj3), 166.5 (C-1), 130.1 (C-2"), 128.0 (C-3',
7"), 129.8 (C-4', 6"), 132.6 (C-5"). LA ¥ 5 kR
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a5 I AR R CHEED . ESI-MS m/z: 495
[M+Na]". "H-NMR (500 MHz, CDCL3) 6: 6.31 (1H,
s, H-11), 6.24 (1H, s, H-4), 6.02 (1H, d, J = 1.5 Hz,
H-19a), 5.97 (1H, d, J = 1.5 Hz, H-19b), 5.98 (1H, d,
J=17.5Hz, H-9), 5.08 (1H, d, J = 8.5 Hz, H-20a), 4.62
(1H, d, J = 8.5 Hz, H-20b), 4.09 (1H, d, J = 6.5 Hz,
H-6), 4.08 (3H, s, 3-OCH3), 3.77 (3H, s, 2-OCHj3),
2.01 (1H, m, H-8), 1.95 (2H, m, H-2'), 1.77 (1H, m,
H-7), 1.02 (3H, d, J = 7.0 Hz, 17-CH3), 1.00 (3H, t,
J=17.5Hz, 3'-CH3), 0.89 (3H, d, J= 7.5 Hz, 18-CH);
BC-NMR (125 MHz, CDCl) 6: 195.7 (C-1), 132.8
(C-2), 155.5 (C-3), 124.1 (C-4), 146.1 (C-5), 82.1
(C-6), 38.9 (C-7), 42.2 (C-8), 76.3 (C-9), 127.9
(C-10), 101.0 (C-11), 130.3 (C-12), 150.2 (C-13),
144.6 (C-14), 122.0 (C-15), 63.8 (C-16), 19.1 (C-17),
9.1 (C-18), 102.0 (C-19), 79.6 (C-20), 59.2 (2-OCH3),
59.0 (3-OCHj3), 173.7 (C-1"), 26.8 (C-2'), 9.1 (C-3").
DA_EHieth 5 ScmkapE — 3, %otk A s N
AR TR T

& 6: wEORAK (HEE). ESI-MS m/z: 511
[M+Na]". "H-NMR (400 MHz, CDCl3) 6: 7.72 (2H,
d, J=8.4 Hz, H-3, 7'), 7.44 (14, t, J = 7.6 Hz, H-5),
7.22 (2H, t, J = 7.6 Hz, H-4', 6"), 6.72 (1H, s, H-4),
6.57 (1H, s, H-11), 6.05 (1H, d, J = 1.6 Hz, H-19a),
6.01 (1H, d, J = 1.6 Hz, H-19b), 6.00 (1H, s, H-2),
5.96 (1H, d, J = 8.8 Hz, H-9), 4.81 (1H, d, J = 9.6 Hz,
H-20a), 4.39 (1H, d, J = 9.6 Hz, H-20b), 3.83 (3H, s,
3-OCHs), 3.12 (1H, m, H-7), 1.97 (1H, m, H-8), 1.12
(3H, d, J = 7.2 Hz, H-18), 1.08 (3H, d, J = 6.8 Hz,
H-17); "“C-NMR (125 MHz, CDCl;) 6: 189.4 (C-1),
140.5 (C-2), 151.0 (C-3), 125.7 (C-4), 150.7 (C-5),
175.5 (C-6), 30.6 (C-7), 44.1 (C-8), 79.7 (C-9), 129.9
(C-10), 102.0 (C-11), 130.8 (C-12), 118.7 (C-13),
142.9 (C-14), 129.4 (C-15), 67.2 (C-16), 19.7 (C-17),
10.8 (C-18), 102.4 (C-19), 79.8 (C-20), 165.8 (C-1"),
132.9 (C-2), 1282 (C-4', 6), 133.2 (C-5'), 129.2
(C-3",7"), 55.7 (3-OCH3). DL ¥4k 5 Scik iR iE —
#, Bt &Y 6 A% C.

B 7: I OH AR (FEE) . ESI-MS m/z: 521
[M+Na]". "H-NMR (400 MHz, CDCl3) 6: 6.39 (1H,
s, H-11), 6.24 (1H, s, H-4), 6.02 (1H, s, H-19a), 5.97
(1H, s, H-19b), 5.73 (1H, m, H-3), 5.68 (1H, d, J =

7.6 Hz, H-9), 5.04 (1H, d, J = 8.4 Hz, H-20a), 4.57
(1H, d, J = 8.4 Hz, H-20b), 4.12 (1H, d, J = 10.0 Hz,
H-6), 4.04 (3H, s, 3-OCH3), 3.70 (3H, s, 2-OCHj3),
2.06 (1H, m, H-8), 1.82 (1H, m, H-7), 1.70 (3H, d, J =
6.8 Hz, H-4'), 1.69 (3H, s, H-5"), 1.05 (3H, d, J = 6.8
Hz, H-17), 1.01 (3H, d, J = 7.6 Hz, H-18); "C-NMR
(CDCls, 125 MHz) &: 194.8 (C-1), 150.3 (C-2), 154.7
(C-3), 1243 (C-4), 145.5 (C-5), 81.9 (C-6), 38.4
(C-7), 42.3 (C-8), 78.0 (C-9), 133.1 (C-10), 100.9
(C-11), 144.4 (C-12), 1302 (C-13), 128.5 (C-14),
121.4 (C-15), 63.7 (C-16), 19.3 (C-17), 10.1 (C-18),
102.0 (C-19), 79.5 (C-20), 58.9 (2-OCH;), 58.7
(3-OCH3), 168.2 (C-1), 127.7 (C-2'), 135.6 (C-3"),
15.6 (C-4"), 20.5 (C-5"). LA L% 5 ki iE —
M, Bt 5 7 AR T T % E.

&) 8: LK A (FFEE) . ESI-MS m/z: 527
[M+Na]". "H-NMR (500 MHz, CDCl3) 6: 7.81 (2H,
dd, J = 8.0, 1.5 Hz, H-3', 7"), 7.52 (1H, tt, J = 8.0, 1.5
Hz, H-5"), 7.36 (2H, brt, J = 8.0 Hz, H-4', 6), 6.47
(1H, s, H-11), 6.16 (1H, d, J = 2.0 Hz, H-4), 6.04 (1H,
d, J=1.5 Hz, H-19a), 5.98 (1H, d, J = 1.5 Hz, H-19b),
5.80 (1H, d, J = 7.0 Hz, H-9), 4.48 (1H, d, J = 9.0 Hz,
H-20a), 4.26 (1H, d, J = 9.0 Hz, H-20b), 3.84 (3H, s,
2-OCHs), 2.97 (3H, s, 3-OCH3), 2.62 (1H, ddd, J =
16.0, 6.0, 2.0 Hz, H-6B), 2.33 (1H, dd, J = 16.0, 12.0
Hz, H-6), 2.05 (1H, m, H-8), 1.93 (1H, m, H-7), 1.12
(3H, d, J = 7.5 Hz, H-18), 0.92 (3H, d, J = 6.5 Hz,
H-17); "C-NMR (125 MHz, CDCL) 6: 194.8 (C-1),
156.3 (C-2), 131.6 (C-3), 121.3 (C-4), 146.4 (C-5),
40.1 (C-6), 31.5 (C-7), 42.8 (C-8), 78.4 (C-9), 128.6
(C-10), 101.3 (C-11), 1303 (C-12), 150.3 (C-13),
144.2 (C-14), 122.2 (C-15), 64.4 (C-16), 21.7 (C-17),
9.6 (C-18), 102.0 (C-19), 79.6 (C-20), 166.6 (C-1"),
130.1 (C-2'), 129.9 (C-4', 6), 132.7 (C-5), 128.0
(C-3', 7", 59.3 (3-OCHs), 58.4 (2-OCHj3). LA L %i#5 5
SCRRIRIE S, KRS 8 N ATE T TS
#Co

WwEw9: Lty K (HELD. ESI-MS m/z: 537
[M+Na]". "H-NMR (500 MHz, CDCL3) 6: 6.35 (1H,
s, H-11), 5.99 (1H, d, J = 1.5 Hz, H-19a), 5.97 (1H, d,
J = 1.5 Hz, H-19b), 5.91 (1H, dq, J = 1.5, 7.0 Hz,
H-3'), 5.82 (1H, d, J = 4.5 Hz, H-9), 4.85 (1H, d, J =
9.5 Hz, H-20a), 4.66 (1H, d, J = 9.5 Hz, H-20b), 4.09
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(3H, s, 2-OCHs), 3.94 (1H, d, J = 1.5 Hz, H-4), 3.63
(3H, s, 3-OCHs3), 3.21 (1H, d, J = 9.0 Hz, H-6), 2.90
(1H, d, J = 1.5 Hz, 5-OH), 1.89 (1H, m, H-8), 1.87
(1H, m, H-7), 1.84 (3H, dd, J = 7.0, 1.5 Hz, 4'-CH3),
1.78 (3H, t, J = 1.5 Hz, 5'-CH3), 1.08 3H, d, J = 6.5
Hz, 17-CH;), 1.07 (3H, d, J = 7.0 Hz, 18-CHs);
BC-NMR (125 MHz, CDCl;) 6: 190.8 (C-1), 156.4
(C-2), 135.8 (C-3), 72.5 (C-4), 66.4 (C-5), 75.7 (C-6),
33.6 (C-7), 42.4 (C-8), 79.5 (C-9), 129.1 (C-10), 101.2
(C-11), 130.3 (C-12), 1502 (C-13), 144.2 (C-14),
119.2 (C-15), 59.7 (C-16), 17.9 (C-17), 11.1 (C-18),
102.1 (C-19), 80.3 (C-20), 60.1 (3-OCH;), 58.6
(2-OCHs), 167.6 (C-17), 126.7 (C-2'), 139.1 (C-3'), 15.8
(C-4"), 21.1 (C-5") LA =% 5 sciphis —8'%, %e
B 9 Y kRT3 T

& 10: TR AR (HEED . ESI-MS m/z: 429
[M+Na]". '"H-NMR (500 MHz, CDCl;) J: 6.57 (1H,
d, J=2.0 Hz, H-6), 6.50 (1H, d, J = 2.0 Hz, H-2), 6.48
(1H, d, J = 2.0 Hz, H-6'), 6.33 (1H, d, J = 2.0 Hz,
H-2'), 5.77 (1H, s, -OH), 5.70 (1H, s, -OH), 4.38 (1H,
d, J=9.5 Hz, H-7), 3.89 (3H, s, 3-OCHj3), 3.88 (6H,
s, 3, 4-OCH3), 3.85 (3H, s, 4-OCH3), 2.84 (1H, dd,
J=13.0,4.0 Hz, H-7'b), 2.36 (1H, m, H-8"), 2.12 (1H,
dd, J =13.0, 10.5 Hz, H-7'a), 1.83 (1H, m, H-8), 0.89
(3H, d, J = 7.5 Hz, H-9), 0.64 (3H, d, J = 7.0 Hz,
H-9); “C-NMR (125 MHz, CDCls) d: 140.8 (C-1),
102.3 (C-2), 152.4 (C-3), 134.8 (C-4), 149.0 (C-5),
106.6 (C-6), 77.3 (C-7), 44.9 (C-8), 11.4 (C-9), 138.6
(C-1"), 104.9 (C-2'), 152.1 (C-3"), 133.4 (C-4), 148.9
(C-5"), 108.6 (C-6"), 37.6 (C-7'), 34.8 (C-8'), 17.9
(C-9), 559 (3-OCH;), 61.0 (4-OCHs), 55.8
(3'-OCH3), 61.0 (4'-OCH3). LA L di5 SCk iR —
HU, SE A 10 AERER R TR T,

& 11 AEHR (R . ESI-MS m/z: 581
[M+Na]". '"H-NMR (500 MHz, CsDsN) &: 6.42 (1H,
d, J = 6.0 Hz, H-24), 5.79 (1H, dd, J = 11.0, 3.0 Hz,
H-12a), 4.40 (1H, m, H-22), 4.28 (1H, d, J = 4.5 Hz,
H-1p), 3.36 (1H, brs, H-15a), 3.00 (1H, dd, J = 16.5,
4.5 Hz, H-2p), 2.75 (1H, d, J = 16.5 Hz, H-2a), 2.53
(1H, dd, J = 13.5, 3.5 Hz, H-50), 2.22 (1H, dd, J =
11.0, 1.5 Hz, H-8p), 2.17 (1H, dd, J = 13.5, 4.5 Hz,
H-1l10), 2.14 (1H, d, J = 15.5 Hz, H-19a), 2.07 (1H, d,
J = 15.5 Hz, H-19p), 2.02~2.05 (2H, overlapped,

H-60, 23), 2.00~2.03 (1H, overlapped, H-16a), 2.03
(3H, s, CH3COO-, H-2"), 1.98 (1H, m, H-20), 1.88~
1.96 (2H, overlapped, H-7a, 11B), 1.79 (1H, m, H-23),
1.64 (1H, m, H-17), 1.53 (1H, m, H-16pB), 1.42 (1H,
m, H-7B), 1.31 (1H, m, H-6B), 1.92 (3H, s, H-27), 1.26
(3H, s, H-30), 1.13 (3H, s, H-18), 1.11 (3H, s, H-29),
0.95 (3H, d, J = 7.0 Hz, H-21); "“C-NMR (125 MHz,
CsDsN) o: 82.0 (C-1), 36.6 (C-2), 175.3 (C-3), 84.9
(C-4), 59.1 (C-5), 27.0 (C-6), 23.7 (C-7), 44.4 (C-B),
74.6 (C-9), 99.1 (C-10), 44.5 (C-11), 75.1 (C-12), 46.2
(C-13), 73.4 (C-14), 53.9 (C-15), 31.4 (C-16), 45.9
(C-17), 11.3 (C-18), 46.1 (C-19), 36.8 (C-20), 15.1
(C-21), 80.0 (C-22), 24.1 (C-23), 140.0 (C-24), 127.9
(C-25), 166.0 (C-26), 17.1 (C-27), 23.1 (C-29), 29.5
(C-30), 169.9 (C-1"), 21.5 (C-2"). LA EX¥¥s 5 SCkR
S, B S 1 AT T NS T

WEW 12: AR (FED. ESI-MS m/z: 539
[M+Na]". "H-NMR (500 MHz, CsDsN) : 6.42 (1H,
d, J = 5.5 Hz, H-24), 4.47 (1H, dt, J = 13.0, 3.5 Hz,
H-22), 431 (1H, d, J = 4.5 Hz, H-1), 3.88 (2H, m,
H-28), 3.00 (1H, dd, J = 18.0, 5.0 Hz, H-2B), 2.93
(1H, dt, J=13.0, 4.5 Hz, H-12a), 2.76 (1H, d, J=18.0
Hz, H-2a), 2.57 (1H, dd, J = 13.5, 4.0 Hz, H-5), 2.13
(2H, overlapped, H-19), 2.06~2.11 (3H, overlapped,
H-7a, 20, 23a), 1.93 (3H, s, H-27), 1.90~1.96 (2H,
overlapped, H-17, 23B), 1.86~1.89 (1H, overlapped,
H-11B), 1.83~1.84 (1H, overlapped, H-16a), 1.78~
1.80 (1H, overlapped, H-8), 1.67 (1H, m, H-6a), 1.59
(1H, m, H-7B), 1.49 (1H, dd, J = 12.5, 3.5 Hz, H-150),
1.34~1.38 (2H, overlapped, H-6, 15f8), 1.30 (3H, s,
H-30), 1.26~1.30 (1H, overlapped, H-16f), 1.11~
1.17 (1H, overlapped, H-12p), 1.15 (3H, s, H-29), 0.99
(3H, d, J = 6.5 Hz, H-21), 0.88 (3H, s, H-18);
BC-NMR (125 MHz, CsDsN) &: 82.0 (C-1), 36.7
(C-2), 175.5 (C-3), 84.9 (C-4), 59.5 (C-5), 28.9 (C-6),
26.0 (C-7), 53.3 (C-8), 73.2 (C-9), 99.8 (C-10), 39.3
(C-11), 30.0 (C-12), 47.1 (C-13), 53.5 (C-14), 30.8
(C-15), 28.2 (C-16), 46.3 (C-17), 17.1 (C-18), 47.7
(C-19), 39.4 (C-20), 13.6 (C-21), 80.4 (C-22), 23.6
(C-23), 140.1 (C-24), 128.0 (C-25), 166.3 (C-26), 17.2
(C-27), 64.1 (C-28), 23.2 (C-29), 29.7 (C-30). LA %k
W5 sckoE — 8", SR A 12 N BEEN
g Co
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AP 13: FEMAR (HED . ESI-MS m/z: 521
[M+Na]". 'H-NMR (500 MHz, CsDsN) 6: 6.52 (1H,
d, J= 6.5 Hz, H-24), 6.20 (1H, d, J = 13.0 Hz, H-2),
6.14 (1H, d, J = 12.5 Hz, H-1), 4.51 (1H, d, J = 3.5
Hz, H-6a), 4.44 (1H, dd, J = 13.0, 3.5 Hz, H-22), 2.53
(1H, dd, J = 13.5, 4.5 Hz, H-8), 2.38~2.41 (2H,
overlapped, H-5), 2.29 ~ 2.32 (1H, overlapped,
H-23a), 2.28 (1H, d, J = 3.0 Hz, H-19p), 2.21~2.24
(2H, overlapped, H-16a, 17), 2.18 ~ 2.20 (1H,
overlapped, H-11a)), 1.92 (3H, s, H-27), 1.85 (3H, s,
H-29), 1.86 (1H, m, H-120), 1.75 (1H, m, H-16p),
1.67 (3H, s, H-30), 1.60 (1H, m, H-12B), 1.47 (3H, s,
H-28), 143 (3H, s, H-21), 141 ~ 143 (1H,
overlapped, H-11B), 1.37 ~1.40 (1H, overlapped,
H-7B), 1.32~1.36 (2H, overlapped, H-15), 1.30 (1H,
overlapped, H-7a), 1.19 (1H, d, J = 3.5 Hz, H-190a),
0.97 (3H, s, H-18); "C-NMR (125 MHz, CsDsN) 6
152.1 (C-1), 119.9 (C-2), 167.1 (C-3), 84.7 (C-4), 49.3
(C-5), 65.8 (C-6), 35.5 (C-7), 39.6 (C-8), 28.3 (C-9),
32.6 (C-10), 29.0 (C-11), 33.6 (C-12), 48.6 (C-13),
46.5 (C-14), 33.5 (C-15), 22.2 (C-16), 51.3 (C-17),
20.0 (C-18), 37.5 (C-19), 75.0 (C-20), 21.0 (C-21),
84.1 (C-22), 26.0 (C-23), 140.0 (C-24), 127.9 (C-25),
166.1 (C-26), 17.0 (C-27), 20.7 (C-28), 28.4 (C-29),
24.5 (C-30). LA bXdis b5 sk — 502, %l
)13 R R TR TN B

WEY 14 AOKAR (B . ESI-MS m/z: 539
[M+Na]". 'H-NMR (500 MHz, CsDsN) &: 7.28 (1H,
t, J = 1.5 Hz, H-24), 5.06 (1H, t, J = 1.5 Hz, H-23),
4.23 (1H, d, J=4.0 Hz, H-1), 4.07 (1H, d, J = 2.5 Hz,
H-15), 3.84 (1H, dd, J = 10.0, 3.5 Hz, H-22), 2.88
(1H, overlapped, H-2p), 2.86 (1H, overlapped, H-17),
2.70 (1H, d, J = 18.0 Hz, H-2a), 2.61 (1H, dd, J =
13.5, 3.5 Hz, H-5), 2.53 (2H, overlapped, H-12a, 20),
2.03 (2H, overlapped, H-7), 1.95 (1H, overlapped,
H-190a), 1.92 (2H, overlapped, H-12, 19f), 1.92 (3H,
brs, H-27), 1.87 (1H, m, H-160), 1.80 (1H, m, H-11a),
1.75 (1H, m, H-16B), 1.67 (1H, m, H-60), 1.50 (1H,
dt, J = 13.5, 3.0 Hz, H-11p), 1.46 (1H, dd, J = 11.0,
2.0 Hz, H-8), 1.28 (3H, s, H-30), 1.18 (1H, m, H-6p),
1.14 (3H, s, H-29), 1.05 (3H, s, H-18), 0.93 (3H, d, /=
7.0 Hz, H-21); "“C-NMR (125 MHz, CsDsN) ¢: 82.2
(C-1), 37.0 (C-2), 175.8 (C-3), 85.0 (C-4), 58.7 (C-5),

29.0 (C-6), 25.4 (C-7), 57.5 (C-8), 70.1 (C-9), 99.7
(C-10), 382 (C-11), 35.8 (C-12), 93.4 (C-13), 55.1
(C-14), 78.8 (C-15), 33.0 (C-16), 53.5 (C-17), 24.0
(C-18), 47.7 (C-19), 36.0 (C-20), 12.5 (C-21), 87.8
(C-22), 81.8 (C-23), 147.1 (C-24), 130.5 (C-25), 174.5
(C-26), 10.8 (C-27), 23.6 (C-29), 30.0 (C-30). LA L%k
o5 ScHkaRaE Y, %tk 14 kT
WHE D,

EY15: AR AR (R . ESI-MS m/z: 555
[M+Na]". "H-NMR (500 MHz, CsDsN) ¢: 7.01 (1H,
brs, H-24), 5.93 (1H, brs,-OH), 5.73 (1H, brs,-OH),
5.25 (1H, d, J = 10.5 Hz, 12-OH), 4.85 (1H, d, J =
10.5 Hz, H-12p), 4.41 (1H, d, J = 7.5 Hz, H-7p), 4.17
(1H, d, J = 5.0 Hz, H-1), 3.72 (1H, brs, H-15), 3.16
(1H, dd, J = 13.5, 4.5 Hz, H-5), 3.01 (1H, dd, J = 18.0,
5.0 Hz, H-2p), 2.89 (1H, m, H-17), 2.73 (1H, d, J =
18.0 Hz, H-2a), 2.74 (1H, brs, H-8), 2.33 (1H, m,
H-20), 2.27 (1H, brd, J = 14.5 Hz, H-11p), 2.18 (1H,
d, J = 15.0 Hz, H-19pB), 2.04~2.11 (2H, overlapped,
H-6a, 19a), 2.01 (1H, brd, J = 15.0 Hz, H-11a), 1.89
(1H, dd, J = 13.5, 7.5 Hz, H-16a), 1.77 (3H, s, H-27),
1.65 (1H, overlapped, H-22p), 1.64 (1H, overlapped,
H-16p), 1.54 (1H, t, J = 9.0 Hz, H-6p), 1.38 (1H, dd,
J=14.0, 4.0 Hz, H-220), 1.21 (3H, s, H-30), 1.00 (3H,
s, H-29), 0.77 (3H, d, J = 7.0 Hz, H-21); "C-NMR
(125 MHz, CsDsN) §: 82.0 (C-1), 35.7 (C-2), 175.0
(C-3), 84.3 (C-4), 52.8 (C-5), 33.5 (C-6), 68.8 (C-7),
45.7 (C-8), 78.6 (C-9), 98.5 (C-10), 41.8 (C-11), 68.8
(C-12), 84.2 (C-13), 70.5 (C-14), 54.1 (C-15), 24.9
(C-16), 33.9 (C-17), 46.6 (C-19), 22.3 (C-20), 18.9
(C-21), 34.4 (C-22), 105.8 (C-23), 148.7 (C-24), 131.8
(C-25), 171.7 (C-26), 10.4 (C-27), 22.1 (C-29), 28.3
(C-30). VL ¥t 5 Scikapis — 80>, St aw
15 24 Fivk7 A g Ho
4 g

AWFFORLE AT S b, RS FLk AR
PR IR R A A% T 15 M E Y, s
10 MARMEERIEY (1~10): HAptb&EY 1~3
HLT-BER2,T- ARG E (B 4~9 IER G
IR I ANR 225 G 10 AT ANG
S AZHENERRIL A Y (1~15), Ho 28 £7 % m%
SRR 3 A, ARtk E Y 11, 14, 15, DL L
SRR E YR, A 1R 2 T RAR
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Y, 11,7502, T - AR IR R A IAE H AR
/DL, SCHRIREANAE F TR 7 s vh R 2 Ak
gER L E ™Y, R RS R TS

Y1 BOARZ R s 1 OCRAE T 2 AMIRIR PR LK

FIEIHANRE (4 F05) [l Eds .

AV B TUR TR B4 (Fr. 13) 02
SLMEBUN B A B RS, SR R
PURAGE, X A 2» BRI 15 MEG ) (1~15)
KHNEZHE (LPS) i3 Jst A/ BB I L 4 i 58
REPR 4B (NOD 2B S B EAT T P25 PEI
fiie, 29REoR L B S PITRAT IR NO
A S, AT eI LA A i A AR AL
FERPIRIETE, BT BSR4 BE s B 1
PUAENE, WATREE Z ML SR R I A ek
FERLPURAEE, X U RIG A AR R AT
S
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