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Chemical constituents of Artemisia argyi

ZHANG Shu-jun, MA Yao-ling, WANG Jin-lan, LI Jun, ZHAO Ming, BAI Li-ming
School of Chemistry and Chemical Engineering, Qiqihar University, Qigihar 161006, China

Abstract: Objective To study the chemical constituents of Artemisia argyi. Methods The chemical constituents were isolated by
silica gel column chromatography and HPLC, and its structure were identified by their spectral data and physicochemical properties
analysis. Results Thirty-four compounds were isolated from A. argyi with the structures identified as 5-hydroxy-6,7,3',4'-
tetramethoxyflavone (1), eupatorin (2), p-hydroxy-acetophenone (3), raspberry ketone (4), zingiberone (5), 7-hydroxycoumarin (6),
p-hydroxybenzoic acid (7), desacetoxymatricarin (8), 3a-hydroxy-1(10),4,11(13)-triene-12,6a-olide (9), jaceosidin (10),
7-hydrxyterpineol (11), cis-2,8-dihydroxy-p-mentha-1(7)-en (12), trans-2,8-dihydroxy-p-mentha-1(7)-en (13), artemisetin (14),
scopoletin (15), arteminolide C (16), desacetylmatricarin (17), artecalin (18), 11,13-dehydrodesacetylmatricarin (19), 1,9-azelaic acid
(20), 3-methoxy-tanapartholide (21), phaseic acid (22), seco-guaiaretic acid (23), 5,3',4"-trihydroxy-6,7-dimethoxy-flavone (24),
1,7-pimelic acid (25), 10-epi-ajafinin (26), 3-epi-iso-seco-tanapartholide (27), austroyunnane C (28), artanomaloide (29), ligustolide A
(30), seco-tanapartholide B (31), 3-dehydroxy-iso-seco-tanapartholide (32), 3a-hydroxyreynosin (33), dihydrophaseic acid (34).
Conclusion Compounds 4, 22, 25, 30, 33, 34 are separated from the Artemisia for the first time. Compounds 5, 7, 8, 11—13, 21, 23,
24, 26—28 are isolated from 4. argyi for the first time.
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SIEAP ., EEAZ, M. Wi, EEE. i
ORE I B IR FESE R AE o T3 A A S 3R
RS, BT B, w e, &
I B 1) i 9 A 3 VRS B B F SRS 208
AL EPHIIGE SEAES . RE, A K
WEETTHHEBA T Z RN HME. it —B TR
T GO N A, AR SR 0] S bR A R
SIBEATHIAT, ASCE PR DGRBS IR C FR A
DEEET 34 MEEW, RN 5-Fadk-6,734'-
VO SR HE 35 B ( 5-hydroxy-6,7,3',4'-tetramethoxy-
flavone, 1), *FiA¥E=% (upatorin, 2). XJFEIER
Z. Wil ( p-hydroxy-acetophenone , 3). & % ¥ i
(raspberry ketone, 4). Zff (zingiberone, 5). 7-
BRA TR (7-hydroxycoumarin, 6). XfFF3EI H
2 (p-hydroxybenzoic acid, 7). M2 LBEA R
% (desacetoxymatricarin, 8) 3a-#£3%-1(10),4,11(13)-
i = 5 -12,60- N BE  [3a-hydroxy-1(10),4,11(13)-
triene-12,6a-olide, 9] ¥R 4% % (jaceosidin, 10)
T-F2 R EE (7-hydrxyterpineol, 11). JIi-2,8-—¥%
He - X ¥ 4af -1(7)- 45 ( cis-2,8-dihydroxy-p-mentha-1
(Ty-en, 12). % -2,8 — ¥ F& -t ¥ i -1(7)- 4
[trans-2,8-dihydroxy-p-mentha-1(7)-en, 13]. ¥ iH&
(artemisetin, 14). ZREFNEE (scopoletin, 15).
EWBE C (arteminolide C, 16). % LI REZ R
% (desacetylmatricarin, 17). 1-%-4.5- " KE =R
C(artecalin, 18)+ 11,13- iR A % LWL B} 49 3% (11,13-
dehydrodesacetylmatricarin, 19). 1,9-T & (1,9-
azelaic acid, 20). 3-methoxy-tanapartholide (3-methoxy-
tanapartholide, 21). £ZL{£32 5% (phaseic acid, 22).
Wi @ Q) REL (seco-guaiaretic acid, 23). 5,3',4-=%%
5 -6,7- = W S L3 B (5,34 -trihydroxy-6,7-
dimethoxy-flavone, 24). 1,7-PF & (1,7-pimelic
acid, 25). 10-epi-ajafinin (26 ). 3-epi-iso-seco-
tanapartholide (27). austroyunnane C (28). X2 4%
Mg (artanomaloide, 29). JIIZ N A (ligustolide
A, 30). seco-tanapartholide B (31). 3-dehydroxy-iso-
seco-tanapartholide (32). 3a-hydroxyreynosin (33).
“HYAAEX SRR (dihydrophaseic acid, 34). Hr,
WEY 4. 22, 25, 30, 33, 34 AEIRNEEHEY
o B, AW 5. 7. 8. 11~13, 21, 23,
24, 26~28 AHXMILE 5 B
1 NEFESHH

X-6 W ARUE S EA (bR R e A R A

#]); Bruker AV-400 B A1 Bruker AV-600 %t 4%
TEAL (TMS AR, Bt Bruker A7]); AUTOPOL
V BUEHA (L EETE R AT il % w8
WA (HAHAILA A, B HITACHI L-7100 %42 ,
HITACHI L-3350 /m Z#r J6R M #8); Inertsil
PREP-ODS @250 mmX 10 mm ANFEANAi%H: (GL
SCIRNCES Inc.); Waters il 7% WAH i (3EH
Waters A #); H@EREHER (200~300 H) N
Syl T 7 b R OISR G LT
P A HLERY E 2R B, el
WA A T4l

WET 20154 6 A 19 HREH B RILETFTFE
IR EPUREEX, B EEANT, &FFRRKR
PR BHAR Y €N Artemisia argyi Lévl. et Vant., 5
A (AH-20150619) G T35 550 /R K22 R IR =1t
A=
2 RESSE

TR 5.5 kg VI, RRRHHEE 35.0 L %=
IR 3 dJGuEd, EE 3R, AR, WE
Wi 08 L /ikr, INEET/K 0.8 LRHE, MKIXH
IECUE (1.2 L) AR 408 (1.2 L) AIETEE (1.2 L)
REH 3 IR, 43 AR IR 7R A B Rk P A 47 2 1
EFE, FIECHERY) 141.0 g. BERR LF 3 E
109.5 g IE T EEAHA) 110.0 go

TR LR 2B 33.8 g, FH 1.0 kg FEI
HEATAE 3 B, IR IE Cbe-BE R 415 4 ¢ 6(6.3
L), BER 41 (4.5 L) BER £ 16-FlE 8 1 2(5.0 L),
HE (7.7 L) e, 2 TLC A& 3FME i s,
JEkeds BAEE LR, 19 4 NS (F1~4).

F2 (6.4 g) Fl 460.0 g kb At sy &,
WV IE B e-BS B2 208 5 0 5(5.5 L) JBERR Z.H8 (2.5
L), BEEE 2 Bs-HE 4 0 1 (5.0 L) ¥, &M
W 5 NS (F2-1~2-5). F2-3 (42 g) FIES
MR R4S AR R EY) 2 (833.9mg). REBIKYS
J65 F2-2 A9 (3.3 @, HRERA ML), 53
5ANERSy (F2-2-1~2-2-5), F2-2-2 (65.6 mg) FJx
FHF % HPLC GRBhAH N EE-/K 3 07, R E
4 mL/min) 43 B LAY 3(37.7 mg, t=25.8 min)-
4 (4.9 mg, r=36.1 min). 5(5.0 mg, ;R=39.9 min);
F2-2-3 (79.7 mg) HAHFH# HPLC Gmshd
HEE-K 6 © 4, RFE 4 mL/min) 2> B 54L&
6 (9.4mg, r=5.8min); F2-2-4 (128.5mg) Hx
AHEA £ HPLC GARsiAH N HEE-K 5 05, RFRE



* 1908 -

¢ $ % Chinese Traditional and Herbal Drugs 35 50 % 28 8 #§ 2019 4 A

4 mL/min) 73 E1HLEY 7 (11.9 mg, tr=5.7 min)-
8 (44 mg, ;=251 min). F2-2-4 (1.0 g) AR
HEATAE L 53 55, AR IE CUbe-BS IR £ 6 © 4(0.9
L), BEfZ 4l (0.4 L) BEML, A IFAHFEMH 153
7T AN (F2-2-4-1~2-2-4-7). F2-2-4-4 (400.3 mg)
FRERSATAE i 40 5, IR IEC k- BEIR S B
7:3 (1.4L), BiRRAES (0.5 L) ¥efii, AHHHF
Moy 4 MU (F2-2-4-4-1 ~F2-2-4-4-4)
F2-2-4-4-1 (180.0 mg) FlxAH-Hill# HPLC (¥izh
FAMBE-K 3 07, ISR 4 mL/min) 4> &5
A9 9(70.5 mg, tg=16.7 min) . F2-2-4-7(128.8 mg)
F s AH> 1% HPLC GRshAH N FFEE-K 9 1 1, 141
M 4 mL/min) 7 B840AY) 10 (12.5 mg, =48
min). 14 (13.9 mg, tr=5.8 min), F2-2-5(128.8 mg)
F M 4% HPLC GRBhAE N I EE-/K 7 3, RFH
M 4 mL/min) 7@ HHAEY 11 (54 mg, ®r=7.9
min). 12 (6.2 mg, ®R=9.5 min). 13 (1.8 mg, R=
11.3 min). F2-4 (1.0 g) A4 HPLC (Ui
A HEE-K 3 07, AR 4 mL/min) 7> &5
16 NH%> (F2-4-1~F2-4-16). F2-4-6 (40.5 mg)
F R B 45 B AL A 15 (1.2 mg); F2-4-12 (54.8
mg) ARG EY 1 (25.1 mg). F2-4-14
(55.0 mg) A2 HPLC (IRshAH N FE-/K
703, RBURE 4 mL/min) 25, 5 3 MY
(F2-4-14-1~F2-4-14-3). F2-4-14-2 M 2F4 4%
HPLC (RN A HEE-/K 7 © 3, AFAE 4 mL/min)
SEELAY 16 (165 mg, ;=9.6 min). F2-4-7
(96.9 mg) H A1l & HPLC CHizhii N H EE-
K=3:7, ERHE 4 mL/min) 7> E54E5Y 17
(2.0 mg, rR=76.4 min). 18 (6.2 mg, tr=>58.9 min).
19 (2.3 mg, %x=95.0min). F2-5 (200.1 mg) fix
FH:H % HPLC GRishAH N HEE-K 4 1 6, AFULE
4mL/min) 3 EE54LEY 20 (32 mg, x=23.7 min)
AIHAh 3 N4 (F2-5-1~F2-5-3) . F2-5-1(73.9 mg)
F s AH>F i1l % HPLC GRishAiN FEE-/K 4 & 6, 1R
i 4 mL/min) 73 154654 21(14.2 mg, (r=10.5
min)FH A 3 AN2H 53 (F2-5-1-1~F2-5-1-3) . F2-5-1-2
(16.1 mg) F A=l # HPLC (Jshif N H EE-/K
25 175, AR 4 mL/min) 4y S0 &Y 22 (4.4
mg, R=40.6 min). 23 (4.5mg, rR=42.6 min),
F3 (5.6 g) H330.0 g sk A i,
R IE Cobe-BE R .18 5 © 5(3.2 L) ESER B8 (3.1
L). BB CBE-HEE 5 05 (1.5 L) ¥elt, &IFME

W 7 AN (F3-1~3-7). F3-4 (1.3 g) Al
1R e T 45 15 B1k 54 24 (16.8 mg) . F3-3(142.2
mg) F A4 HPLC CGItshi N FEE-/K 5 @5,
EFRRE 4 mL/min) 7} BSHLEY) 25 (2.1 mg, &=
6.4 min). F3-5 (2.3 g) A 300.0 g fEMAE (Buil 43 5,
IR IE Cke-BERE 208 2 0 8 (3.4 L), EERR 4IE-
FEE8 2 (1.0L). 5:5 (1.OL) ¥, &M
H1E 4 NS (F3-5-1~F3-5-4). F3-5-2 (1.6 g)
FARERSAE B 40 2, AR IE CUbe-BE R B8 30 7
(3.0 L), FEFRZME (1.0 L), BEEEZF8-FEE 5:5
(1.0 L FeMt, &IHAEFRIL 215 4 N5 (F3-5-2-1~
F3-5-2-4), F3-5-2-3 (457.4 mg) i ;e M2l % HPLC
CRBIA N EE-/K 8 & 2, ARV R 4 mL/min) )&
B4E%0 26 (15.5 mg, tg=12.1 min). 27 (26.0 mg,
fr=15.2 min). 28 (14.9 mg, tr=21.8 min). F3-5-2-4
(574.1 mg) FH A% HPLC (JRshAf A H EE-
K91, HAME 4 mL/min) 2084 3 N
(F3-5-2-4-1~F3-5-2-4-3), F3-5-2-4-1 (300.7 mg)
H AR % HPLC Gmsh A HEE-K 5 05, 71
i 4 mL/min) 7> S35 29(10.4 mg, t(r=21.2
min) A HAD 3 N (F3-5-2-4-1-1~F3-5-2-4-1-3),
F3-5-2-4-1-1 (103.7 mg) F A% HPLC (i
AN EE-/K 3 17, R E 4 mL/min) 4B 15
FMLAY) 30 (5.1 mg, r=18.2min). 31 (1.9 mg,
r=15.9 min).32(4.3 mg, 1 =27.5 min) . F3-6(509.9
mg) AR OIS 5, KH IE Che-BE R £ IR
2:8 (1.1 L), BEMRCBE (0.6 L) ¥, &IFAMHIR
Hor18 4 N (F3-6-1~F3-6-4). F3-6-2 (313.6
mg) FH A% HPLC (HishAfh FEE-/K 4 @ 6,
RV E 4 mL/min) 73 S§HEEY 33 (5.0 mg, =
11.0 min). F3-6-3 (49.4 mg) A% HPLC
CRLBHIAA FEE-K 5 0 5, AR E 4 mL/min) 45
B EY) 34 (4.8 mg, tr=5.4min).
3 SHEE

&Y 1: eSS (FEE, mp 187~190 C;
'H-NMR (600 MHz, CDCl;) 6: 12.76 (1H, s, 5-OH),
7.53 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 7.35 (1H, d, J =
1.8 Hz, H-2'), 7.00 (1H, d, J = 8.4 Hz, H-5"), 6.56 (1H,
s, H-8), 6.53 (1H, s, H-3), 4.00 (3H, s, 6-OCHj3), 3.99
(3H, s, 7-OCHj3), 3.98 (3H, s, 3'-OCHj3), 3.94 (3H, s,
4'-OCH;); "C-NMR (150 MHz, CDCl;) J: 182.6
(C-4), 164.0 (C-2), 158.8 (C-7), 153.3 (C-5), 153.1
(C-9), 152.3 (C-4), 149.4 (C-3"), 132.7 (C-6), 123.8
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(C-1"), 120.1 (C-6'), 111.2 (C-2"), 108.8 (C-5'), 106.2
(C-10), 104.5 (C-3), 90.6 (C-8), 60.9 (6-OCH3), 56.3
3, 7- OCH3) 56.0 (4'-OCHs). LA 3R 5 CikkiE
— 5, WS EAY 1N 5-53E-6,7,3 4T HR
%ﬁ%@ﬂo

&Y 2: EEK R (FEE, mp 240~254 C;
'H-NMR (600 MHz, CDCl;) 6: 13.02 (1H, s, 5-OH),
7.52 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.35 (1H, d, J =
2.0 Hz, H-2'), 6.97 (1H, d, J= 8.4 Hz, H-5"), 6.61 (1H,
s, H-8), 6.57 (1H, s, H-3), 6.50 (1H, s, 3’-OH), 4.03
(3H, s, 6-OCH3), 3.98 (3H, s, 7-OCHj3), 3.97 (3H, s,
4'-0OCH3); "C-NMR (150 MHz, CDCLy) &: 182.8
(C-4), 164.2 (C-2), 155.1 (C-7), 153.2 (C-5), 152.4
(C-9), 152.0 (C-4"), 149.5 (C-3"), 130.4 (C-6), 123.9
(C-1"), 120.0 (C-6'), 111.3 (C-2', 5'), 108.7 (C-10),
1042 (C-3), 93.4 (C-8), 60.8 (6—OCH3) 56.0 (4,
7-OCHy). bh % 5 cpios — 85, s wibs
/ISR TSPt

wEY 3: AERLRE (FED, mp 106~108
‘C; '"H-NMR (600 MHz, CDCly) d: 7.93 (2H, d, J =
8.4 Hz, H-2, 6), 6.93 (2H, d, J = 8.4 Hz, H-3, 5), 6.79
(1H, s, 4-OH), 2.59 (3H, s, H-8); ?C-NMR (150 MHz,
CDCls) &: 199.1 (C-7), 161.8 (C-4), 131.3 (C-2, 6),
129.3 (C-1), 115.6 (C-3, 5), 26.3 (C-8). LA _E#¥5 5
BRI IE— Y, WA 3 AR 2.

WEY 4: ABTERMAK (FEED, mp 89~
91 ‘C; 'H-NMR (600 MHz, CDCl3) 8: 7.05 (2H, d,
J=84Hz, H-2', 6"), 6.75 (2H, d, J = 8.4 Hz, H-3', 5"),
5.02 (1H, s, 4-OH), 2.84 (2H, t, J = 7.2 Hz, H4) 2.74
(2H, t, J = 7.2 Hz, H-3), 2.14 (3H, s, H-1); “C-NMR
(150 MHz, CDCL3) 6: 208.8 (C-2), 154.0 (C-4"), 133.0
(C-1%), 129.4 (C-2, 6), 115.3 (C-3', 5'), 45.6 (C-3),
30.3 (C-4), 28.8 (C-1). LL_b%# 5 3rifkig —5)
MO LAY 4 N8 BT

&Y 5: RFEOMHIRY . "H-NMR (600 MHz,
CDCl;) d: 6.83 (1H, d, J = 7.8 Hz, H-5"), 6.71 (1H, d,
J=1.6 Hz, H-2'), 6.67 (1H, dd, J = 1.8, 7.8 Hz, H-6"),
5.50 (1H, s, 4-OH), 3.87 (3H, s, 3-OCHs3), 2.84 (2H,
t,J=7.8 Hz, H-3), 2.74 (2H, t, J = 7.8 Hz, H-4), 2.15
(3H, s, H-1); "“C-NMR (150 MHz, CDCl;) 6: 208.3
(C-2), 146.5 (C-3"), 143.8 (C-4"), 132.8 (C-1"), 120.7
(C-6"), 114.2 (C-5"), 111.1 (C-2"), 55.8 (3'-OCH3), 45.5
(C-3), 30.3 (C-4), 29.4 (C-1). LA F%¥5 5 ik —

HP, W% E Y 5 NER.

WA 6: AEE S (FIEE), mp 242~246 C;
'H-NMR (600 MHz, DMSO-dg) J: 10.58 (1H, bs,
7-OH), 7.92 (1H, d, J = 9.0 Hz, H-4), 7.52 (1H, d, J =
8.4 Hz, H-5), 6.77 (1H, dd, J = 2.4, 8.4 Hz, H-6), 6.70
(1H, d, J = 2.4 Hz, H-8), 6.19 (1H, d, J = 9.0 Hz,
H-3); “C-NMR (150 MHz, DMSO-d;) J: 161.7 (C-2),
160.8 (C-7), 156.1 (C-9), 145.1 (C-4), 130.3 (C-5),
113.5 (C-3), 111.8 (C-6, 10), 102.5 (C-8). LA - #¥5 5
SCHRARGE — B0, MR A 6 N T-RERE K.

EY 7. Ak R (FED, mp217~218 C;
'H-NMR (600 MHz, DMSO-ds) 6: 12.40 (1H, brs,
-COOH), 10.21 (1H, brs, 4-OH), 7.77 2H, d, J = 7.2
Hz, H-2, 6), 6.80 (2H, d, J = 7.2 Hz, H-3, 5);
BC-NMR (150 MHz, DMSO-dq) 6: 167.6 (C-8), 162.1
(C-4), 132.0 (C-2, 6), 121.0 (C-1), 115.6 (C-3, 5). LA
EBEE S ciE S, st A 7 xR
FORHTR .

&) 8: TLEENIRE W ( @*>, mp 204~205
‘C: [a]h +10.0° (¢ 0.03, MeOH); 'H-NMR (600
MHz, CDCl3) 6: 6.17 (1H, d, J = 3.3 Hz, H-13a), 6.16
(1H, brs, H-3), 5.44 (1H, d, J = 3.3 Hz, H-13b), 3.62
(1H, brt, J = 10.2 Hz, H-6), 3.51 (1H, brd, J = 10.2
Hz, H-5), 2.88 (1H, m, H-7), 2.49 (1H, m, H-9a), 2.45
(3H, s, H-14), 2.39 (1H, m, H-9b), 2.32 (3H, s, H-15),
2.22 (1H, m, H-8a), 1.44 (1H, m, H-8b); "“C-NMR
(150 MHz, CDCl3) d: 195.7 (C-2), 169.4 (C-12), 169.1
(C-4), 151.8 (C-10), 138.7 (C-11), 135.6 (C-3), 132.1
(C-1), 118.8 (C-13), 84.5 (C-6), 53.2 (C-5), 52.8
(C-7), 372 (C-9), 24.3 (C-8), 21.7 (C-14), 19.8
(C-15). LA ¥ 5 scikapE — 30, s am
8 WAL AR R

& 9: Bt FIRES & (R 418D ,mp 122~
124 C; [o]} +137.6° (¢ 0.085, MeOH); 'H-NMR
(600 MHz, CDCL3) 6: 6.27 (1H, d, J = 3.6 Hz, H-13a),
5.53 (1H, d, J = 3.6 Hz, H-13b), 4.88 (1H, brd, J =
10.8 Hz, H-1), 478 (1H, d, J = 10.2 Hz, H-5), 4.62
(1H, t, J=10.2 Hz, H-6), 4.27 (1H, m, H-3), 2.53 (1H,
m, H-7), 2.44 (2H, m, H-2), 2.28 (1H, m, H-9a), 2.08
(1H, m, H-9b), 1.73 (3H, s, H-14), 1.68 (2H, m, H-8),
1.47 (3H, s, H-15); "“C-NMR (150 MHz, CDCl;)
170.2 (C-12), 142.8 (C-4), 139.6 (C-11), 137.7 (C-10),
125.0 (C-1), 124.5 (C-5), 120.3 (C-13), 81.2 (C-6),
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78.3 (C-3), 50.1 (C-7), 41.1 (C-9), 35.3 (C-2), 28.1
(C-8), 16.4 (C-14), 12.1 (C-15). L_EBE 5 ikl iE
—FB, S ENLEY 9 N 30-F23E-1(10).4,11(13)-
& = H-12,60- I B .

AW 10: B R R CHEE), mp 282~295 C;
'H-NMR (600 MHz, DMSO-dg) &: 13.07 (1H, s,
5-OH), 7.56 (1H, brs, H-2"), 7.55 (1H, d, J = 8.4 Hz,
H-6'), 6.94 (1H, d, J = 8.4 Hz, H-5), 6.90 (1H, s,
H-3), 6.61 (1H, s, H-8), 3.89 (3H, s, 6-OCHj3), 3.76
(3H, s, 3'-OCH;); "*C-NMR (150 MHz, DMSO-dj) &
182.6 (C-4), 164.2 (C-2), 158.0 (C-9), 153.2 (C-5),
152.9 (C-7), 151.2 (C-3'), 148.5 (C-4'), 131.8 (C-6),
122.1 (C-1"), 120.8 (C-6"), 116.2 (C-5"), 110.6 (C-2'),
106.3 (C-10), 103.1 (C-3), 94.7 (C-8), 60.3 (3'-OCHj3),
56.3 (6-OCH3). LA ¥ 5 cmkipiE — 8, %
EAEY) 10 MR,

& 11: LEIBRY . "TH-NMR (600 MHz,
CDCl3) §: 5.69 (1H, m, H-2), 4.02 (1H, d, J = 12.6 Hz,
H-2), 2.15 (2H, m, H-3, 6), 2.07 (1H, m, H-6), 1.96
(1H, m, H-3), 1.86 (1H, m, H-6), 1.55 (1H, m, H-4),
1.21 3H, s, H-9), 1.19 (3H, s, H-10); *C-NMR (150
MHz, CDCls) 6: 137.5 (C-1), 122.5 (C-2), 72.7 (C-8),
67.2 (C-7), 45.1 (C-4), 27.4 (C-5), 26.6 (C-9), 26.5
(C-10), 26.4 (C-6), 23.6 (C-3). LA %l 5 ik ki
— g, S A 11 TR R

Em12: BOIERY. 'TH-.NMR (600 MHz,
CDCl3) d: 4.94 (1H, brs, H-7a), 4.79 (1H, brs, H-7b),
4.09 (1H, brd, J = 8.4 Hz, H-2), 2.47 (1H, brd, J =
13.3 Hz, H-6p), 2.25 (1H, brd, J = 9.0 Hz, H-30), 2.02
(1H, brt, J = 13.3 Hz, H-60), 1.89 (1H, brd, J = 9.0
Hz, H-5B), 1.62 (1H, m, H-4), 1.20 (6H, s, H-9, 10),
1.08 (2H, m, H-3B, 5a); "*C-NMR (150 MHz, CDCls)
8: 151.3 (C-1), 103.7 (C-7), 72.4 (C-8), 72.3 (C-2),
47.8 (C-4), 38.4 (C-3), 33.5 (C-5), 28.5 (C-6), 27.1
(C-9),27.1 (C-10). LA -¥¥fz 5 scmrdfiE —sx',
YA 12 YI-2,8- I XF A - 1(7)-H5

& 13: EOERY . "H-NMR (600 MHz,
CDCls) &: 4.85 (1H, brs, H-7a), 4.76 (1H, t, J = 1.8
Hz, H-7b), 4.39 (1H, t, J = 2.0 Hz, H-2), 2.45 (1H, brt,
J=13.3 Hz, H-6pB), 2.24 (1H, brd, J = 9.0 Hz, H-3a),
2.09 (1H, dq, J = 13.3, 2.9 Hz, H-5p), 1.94 (2H, m,
H-60, H-4), 1.36 (1H, m, H-50), 1.19 (3H, s, H-9),
1.18 (3H, s, H-10), 1.13 (1H, dq, J = 13.3, 4.0 Hz,

H-3); “C-NMR (150 MHz, CDCl3) d: 149.8 (C-1),
110.0 (C-7), 72.5 (C-8), 72.4 (C-2), 41.8 (C-4), 35.0
(C-3), 29.8 (C-5), 28.5 (C-6), 27.2 (C-9), 27.0 (C-10).
DL $ode 5 scmkdion — 3, MOS et A 13 8
J-2,8- 5 Fe S AT 1(7)-H o

&Y 14: AR R CFED, mp 169~173 C.
'H-NMR (600 MHz, CDCl;) 6: 12.61 (1H, s, 5-OH),
7.74 (1H, dd, J = 8.4, 2.4 Hz, H-6'), 7.69 (1H, d, J =
2.4 Hz, H-2'), 7.00 (1H, d, J = 8.4 Hz, H-5), 6.52 (1H,
s, H-8), 3.98 (6H, s, 3, 4-OCHj), 3.97 (3H, s,
3-OCH;3), 3.93 (3H, s, 6-OCH;), 3.87 (3H, s,
7-OCH;); “C-NMR (150 MHz, CDCl;) &: 178.9
(C-4), 158.8 (C-7), 155.9 (C-6), 152.8 (C-5), 152.4
(C-4), 151.4 (C-9), 148.8 (C-3"), 138.8 (C-2), 132.2
(C-3), 123.1 (C-2"), 122.3 (C-6'), 110.8 (C-1"), 111.2
(C-5", 106.5 (C-10), 90.3 (C-8), 60.8 (7-OCHs,
3-OCH;), 60.3 (6-OCH3), 56.3 (3-OCHj), 56.2
(4-OCH3). VL -3 5 cirdios — 8, et
14 TR,

& 15: mAsIRE W (R, mp 204~
205 ‘C; 'H-NMR (600 MHz, CDCL3) 6: 7.57 (1H, d,
J = 6.8 Hz, H-4), 6.91 (1H, s, H-5), 6.84 (1H, s, H-8),
6.25 (1H, d, J = 6.8 Hz, H-3), 6.09 (1H, s, -OH), 3.95
(3H, s, 6-OCH3); "C-NMR (150 MHz, CDCl3) 6:
161.4 (C-2), 152.0 (C-6), 149.6 (C-7), 143.9 (C-9),
143.3 (C-4), 113.4 (C-8), 111.4 (C-10), 107.4 (C-5),
103.1 (C-3), 56.4 (6-OCH3). UL % 5 5CikifoE —
HP, WA 15 AR N,

A& 16: FER AR CHED, mp 212~214 C;
[a]h +27.4° (¢ 0.0475, MeOH); 'H-NMR (600 MHz,
CDCly) 6: 6.22 (1H, brs, H-3), 6.18 (1H, dt, J = 7.2
Hz, H-3"), 6.06 (1H, d, J = 3.6 Hz, H-13'a), 5.84 (1H,
d, J = 5.4 Hz, H-3"), 5.67 (1H, d, J = 5.4 Hz, H-2),
5.34 (1H, d, J = 3.6 Hz, H-13'b), 4.90 (1H, t, J = 10.8
Hz, H-8), 4.07 (1H, t, J = 10.8 Hz, H-6), 3.99 (1H, t,
J=19.6 Hz, H-6'), 3.32 (1H, d, J = 9.9 Hz, H-5), 3.31
(1H, m, H-7"), 3.09 (1H, d, J = 9.9 Hz, H-5'), 2.81
(1H, t, J = 10.8 Hz, H-7), 2.60 (1H, d, J = 11.7 Hz,
H-13a), 2.55 (1H, t, J = 10.8 Hz, H-9a), 2.44 (3H, s,
H-15), 2.37 (1H, d, J = 2.1 Hz, H-9b), 2.35 3H, s,
H-14), 2.24 (1H, m, H-8'a), 2.05 3H, d, J = 7.2 Hz,
H-4"), 1.87 (1H, d, J = 11.7 Hz, H-13b), 1.86 (3H, brs,
H-5"), 1.83 (1H, m, H-9'a), 1.75 (1H, m, H-9'b), 1.51
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(3H, s, H-14"), 1.23 (3H, s, H-15"); "*C-NMR (150
MHz, CDCly) §: 194.8 (C-2), 178.4 (C-12), 170.4
(C-12"), 170.0 (C-4), 165.7 (C-1"), 143.9 (C-10),
140.6 (C-11"), 140.1 (C-3"), 137.7 (C-2'), 136.2 (C-3),
136.1 (C-3'), 134.3 (C-1), 127.4 (C-2"), 118.7 (C-13"),
80.2 (C-6), 79.2 (C-6"), 67.9 (C-8), 72.5 (C-10"), 66.7
(C-5"), 63.1 (C-1"), 61.2 (C-11), 59.7 (C-7), 58.0
(C-4), 52.1 (C-5), 44.8 (C-9), 43.1 (C-7"), 40.5
(C-13), 34.8 (C-9'), 29.6 (C-15"), 23.7 (C-8'), 20.5
(C-5"), 20.3 (C-14, C-15), 17.0 (C-14"), 16.0 (C-4").
DL EdE 5 cmkaiE — 8, M am 16 A
YEANEE C.

AW 17: okt i (B, mp 123~125 C;
[a]3 +7.5° (¢ 0.04, MeOH); 'H-NMR (600 MHz,
CDCly) 6: 6.17 (1H, s, H-3), 3.75 (1H, t, J = 10.7 Hz,
H-8), 3.65 (1H, t, J = 10.0 Hz, H-6), 3.38 (1H, d, J =
10.0 Hz, H-5), 2.80 (1H, dd, J = 2.0, 13.7 Hz, H-9a),
2.55 (1H, dq, J = 6.9, 11.9 Hz, H-11), 2.43 (3H, s,
H-14), 2.36 (1H, dd, J = 2.0, 13.7 Hz, H-9b), 2.30
(3H, s, H-15), 2.13 (1H, dd, J = 10.0, 11.6 Hz, H-7),
1.46 (1H, d, J = 7.2 Hz, H-13); “C-NMR (150 MHz,
CDCly) 6: 195.6 (C-2), 177.4 (C-12), 170.0 (C-4),
145.3 (C-10), 135.6 (C-3), 133.0 (C-1), 81.0 (C-6),
69.7 (C-8), 61.5 (C-7), 51.6 (C-5), 49.1 (C-9), 41.3
(C-11), 21.6 (C-13), 19.8 (C-15), 15.4 (C-14), LA 3k
5 ks — 3, WS RE Y 17 NEEE
RERHA 2 o

&Y 18: LEEIRY; [a] +89.2° (c 0.065,
MeOH); 'H-NMR (600 MHz, CDCLy) &: 6.14 (1H, d,
J = 2.4 Hz, H-12a), 5.44 (1H, d, J = 2.4 Hz, H-12b),
3.98 (1H, t, J = 10.8 Hz, H-6), 3.69 (1H, dd, J = 5.4,
11.4 Hz, H-1), 2.73 (1H, dd, J = 5.4, 15.0 Hz, H-2a),
2.55 (1H, dd, J = 11.4, 15.0 Hz, H-2b), 2.53 (1H, d,
J=10.8 Hz, H-7), 2.52 (1H, m, H-4), 2.43 QH, t, J =
7.2 Hz, H-9), 2.19 (1H, brd, J = 13.2 Hz, H-9a), 2.13
(1H, dd, J = 13.2, 3.0 Hz, H-8a), 1.66 (1H, dddd, J =
3.3, 13.2, 13.2, 13.2 Hz, H-8b), 1.36 (1H, dd, J = 3.3,
13.2 Hz, H-9b), 1.28 (1H, d, J = 6.6 Hz, H-15), 1.13
(3H, s, H-14); "C-NMR (150 MHz, CDCl;) &: 208.1
(C-3), 170.2 (C-12), 138.4 (C-11), 117.7 (C-13), 82.7
(C-6), 76.3 (C-1), 50.6 (C-7), 50.5 (C-5), 46.1 (C-2),
44.4 (C-4), 42.1 (C-10), 36.2 (C-9), 21.3 (C-8), 13.8
(C-15), 11.9 (C-14). DA 5 cikipig —s',

AT 18 N 1-%-4,5- “EAKE XK C.

WA 19: TOEIRY); [o]h +74.8° (c 0.0575,
MeOH); "H-NMR (600 MHz, CDCl3) d: 6.25 (2H, dd,
J=13.0, 12.0 Hz, H-13), 6.19 (1H, s, H-3), 3.94 (1H, t,
J =23 Hz, H-8), 3.66 (1H, t, J = 10.8 Hz, H-6), 3.48
(1H, d, J = 9.6 Hz, H-5), 3.01 (1H, m, H-7), 2.80 (1H,
dd, J = 10.8, 13.6 Hz, H-9a), 2.44 (3H, s, H-15), 2.40
(1H, dd, J = 2.3, 13.6 Hz, H-9b), 2.34 (3H, s, H-14);
BC-NMR (150 MHz, CDCl3) d: 195.2 (C-2), 169.7
(C-12), 168.8 (C-4), 144.8 (C-10), 136.6 (C-11), 135.7
(C-3), 133.3 (C-1), 123.2 (C-13), 81.3 (C-6), 68.3
(C-8), 57.8 (C-7), 51.8 (C-5), 49.2 (C-9), 21.7 (C-15),
19.9 (C-14). LA ¥ 53ckipiE — 50", s e
WAV 19 N 11,13-BE 2 BRI 2 .

&Y 20: A EEE (EA5)D, mp 105~106 C;
TR EYSE N PR, $RR NERIRZE; 'H-NMR (600
MHz, CDCl3) 6: 11.21 (2H, s, -COOH), 2.36 (4H, t,
J=17.2Hz, H-2, 8), 1.64 (4H, m, H-3, 7), 1.36 (6H, m,
H-4~6); "C-NMR (150 MHz, CDCl;) 6: 179.8 (C-1,
9), 34.0 (C-2, 8), 28.7 (C-5), 28.6 (C-4, 6), 24.6 (C-3,
7)o VAR 5 clkafiE — 810, et & 20
N 1,9-F .

AP 21: TR, [a]h —43.6° (¢ 0.082 5,
MeOH); '"H-NMR (600 MHz, CDCl3) 6: 6.35 (1H, d,
J = 2.4 Hz, H-13a), 5.66 (1H, d, J = 2.4 Hz, H-13b),
4.98 (1H, d, J = 4.8 Hz, H-6), 430 (1H, d, J = 4.8 Hz,
H-3), 3.41 (3H, s, 3-OCH3), 3.07 (1H, m, H-7), 2.69
(1H, dd, J = 18.2, 5.9 Hz, H-2a), 2.59 (1H, dt, J =
18.2, 7.5 Hz, H-9a), 2.32 (1H, dd, J = 18.2, 2.2 Hz,
H-2b), 2.15 (3H, s, H-14), 2.13 (3H, s, H-15), 1.96
(1H, m, H-8a), 1.87 (1H, m, H-8b); "*C-NMR (150
MHz, CDCls) &: 207.3 (C-10), 202.7 (C-1), 171.2
(C-5), 170.0 (C-12), 138.8 (C-4), 138.1 (C-11), 123.1
(C-13), 80.1 (C-3), 76.0 (C-6), 57.6 (3-OCH3), 43.3
(C-7), 40.6 (C-2), 39.4 (C-9), 30.0 (C-14), 27.5 (C-8),
14.4 (C-15). VA% 5 Scfpis — 80, M et
&%) 21 24 3-methoxy-tanapartholide »

&Y 22: TR, [a]h —28.0° (¢ 0.027 5,
MeOH); '"H-NMR (600 MHz, DMSO-dj) J: 7.99 (1H,
d, J = 15.6 Hz, H-5), 6.44 (1H, d, J = 15.6 Hz, H-4),
5.69 (1H, s, H-2), 3.92 (1H, dd, J = 7.5, 2.7 Hz,
H-8b), 3.52 (1H, d, J = 7.5 Hz, H-8'a), 2.79 (1H, d,
J =17.5 Hz, H-3"a), 2.68 (1H, dd, J = 2.1, 17.6 Hz,
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H-5'a), 2.33 (1H, dd, J = 2.2, 17.8 Hz, H-3'b), 2.26
(1H, d, J = 2.3, 17.8 Hz, H-5'b), 2.02 (3H, s, H-6),
1.08 3H, s, H-7"), 0.88 (3H, s, H-9"): "C-NMR (150
MHz, DMSO-dg) J: 208.8 (C-4"), 167.4 (C-1), 150.0
(C-3), 134.2 (C-5), 131.1 (C-4), 118.9 (C-2), 86.5
(C-2"), 81.8 (C-1"), 77.1 (C-8'), 53.5 (C-3'), 52.4
(C-5"), 48.7 (C-6), 213 (C-6), 19.6 (C-7'), 15.8
(C-9"). VA EXHR 5 ek — s, s e s
22 N TR

&Y 23: AR, [a]h —33.1° (¢ 0.072 5,
MeOH): 'H-NMR (600 MHz, CDCL;) J: 6.34 (1H, s,
H-13b), 5.66 (1H, s, H-13a), 2.91 (1H, m, H-7), 2.83
(2H, s, H-2), 2.73 (1H, dd, J = 12.6, 8.8 Hz, H-6b),
2.67 (1H, dd, J = 12.6, 6.0 Hz, H-6a), 2.15 (3H, s,
H-14), 2.43 (2H, t, J = 7.2 Hz, H-9), 2.13 (3H, s,
H-14), 1.98 (1H, s, H-15), 1.88 (2H, m, H-8):
BC-NMR (150 MHz, CDCls) d: 208.1 (C-10), 200.4
(C-1), 200.3 (C-3), 170.8 (C-12), 157.8 (C-5), 157.3
(C-4), 141.3 (C-11), 128.7 (C-13), 41.2 (C-9), 40.8
(C-2), 39.5 (C-7), 30.1 (C-14), 29.8 (C-6), 27.6 (C-8),
9.5 (C-15). VA F¥dfs 5 scikhig — s, et
E1 23 WA .

&) 24: AR R (HED, mp 320~325 C;
'H-NMR (600 MHz, DMSO-dg) &: 12.95 (1H, s,
5-OH), 9.98 (1H, s, 4'-OH), 9.37 (1H, s, 3'-OH), 7.47
(1H, dd, J = 8.4, 2.0 Hz, H-6'), 7.46 (1H, d, J = 2.0
Hz, H-2"), 6.94 (1H, d, J = 8.4 Hz, H-5), 6.89 (1H, s,
H-8), 6.74 (1H, s, H-3), 3.89 (3H, s, 6-OCHs), 3.76
(3H, s, 7-OCH3); "“C-NMR (150 MHz, DMSO-d;)
182.6 (C-4), 164.7 (C-2), 159.1 (C-7), 153.1 (C-9),
152.6 (C-5), 150.3 (C-4"), 146.3 (C-3"), 132.3 (C-6),
122.0 (C-1'), 119.5 (C-5"), 116.4 (C-2'), 105.5 (C-10),
1032 (C-3), 919 (C-8), 60.5 (7-OCH3), 56.9
(6-OCH3). LA _E¥cdE 5 sciikiiis —s", W% ef
A 24 R 5.3 4= ¥R HE-6,7- — HUEIE TN .

&) 25: F s CREED, mp 105~106 C;
TR ESE N Y, R NERIRZE; 'H-NMR (600
MHz, DMSO-dq) 6: 12.00 (2H, s, -COOH), 2.18 (4H,
t,J = 7.2 Hz, H-2, 6), 1.48 (4H, m, H-3, 5), 1.34 (2H,
m, H-4); “C-NMR (150 MHz, DMSO-d;) 6: 175.0
(C-1,7), 34.1 (C-2, 6), 28.6 (C-3, 5), 24.7 (C-4). 5B
RIS IR A AR, 'H-NMR 5 P gnt
R —a, MeEm e 25 N 1L7-FR R

WEY) 26: AR, [o]5 +53.3° (c 0.067 5,
MeOH); '"H-NMR (600 MHz, CDCl3) 6: 6.24 (1H, d,
J = 3.0 Hz, H-13a), 5.54 (1H, d, J = 3.0 Hz, H-13b),
4.49 (1H, t,J=11.4 Hz, H-6), 3.89 (1H, d, J= 3.2 Hz,
H-2),3.82 (1H, d, J = 3.1 Hz, H-3), 2.86 (1H, m, H-7),
2.61 (1H, m, H-8a), 2.61 (1H, m, H-9b), 2.22 (1H, d,
J=11.4 Hz, H-5), 1.89 (2H, m, H-8b, 9a), 1.46 (3H, s,
H-15), 1.32 (3H, s, H-14); ""C-NMR (150 MHz,
CDCl3) &: 169.5 (C-12), 138.4 (C-11), 120.3 (C-13),
86.5 (C-4), 79.0 (C-6), 76.7 (C-3), 74.8 (C-1), 70.7
(C-10), 65.3 (C-2), 56.7 (C-5), 48.0 (C-7), 38.8 (C-9),
24.6 (C-14), 24.3 (C-8), 23.9 (C-15). LA ¥ ¥E 5 ik
i — 2, M E S 26 9 10-epi-ajafinin.

WEY 27: KERRIRY), [a]5 —20.0° (c 0.055,
MeOH); '"H-NMR (600 MHz, CDCl3) &: 6.33 (1H, d,
J = 2.4 Hz, H-13a), 5.66 (1H, d, J = 2.4 Hz, H-13b),
4.95 (1H, d, J = 4.8 Hz, H-6), 4.70 (1H, d, J = 4.8 Hz,
H-3), 3.08 (1H, m, H-7), 2.80 (1H, dd, J = 18.6, 6.0
Hz, H-2a), 2.55 (2H, m, H-9), 2.32 (1H, d, J = 18.6
Hz, H-2b), 2.17 (3H, s, H-14), 2.14 (3H, s, H-15), 1.94
(1H, m, H-8a), 1.86 (1H, m, H-8b); "*C-NMR (150
MHz, CDCly) &: 207.7 (C-10), 203.2 (C-1), 172.8
(C-5), 170.0 (C-12), 138.2 (C-4), 137.7 (C-11), 122.9
(C-13), 76.0 (C-6), 71.5 (C-3), 42.9 (C-7), 44.2 (C-2),
39.5 (C-9), 30.0 (C-14), 27.3 (C-8), 14.1 (C-15). PAE
o 5 ek ioE — 8, MEEEw 27 A
3-epi-iso-seco-tanapartholide .

&Y 28: LEIRIRY, [a]p —16.0° (¢ 0.075,
MeOH); '"H-NMR (600 MHz, CDCl3) 6: 6.23 (1H, d,
J =32 Hz, H-13a), 5.54 (1H, d, J = 3.2 Hz, H-13b),
4.83 (1H, t, J=10.8 Hz, H-6), 3.93 (1H, d, J= 3.2 Hz,
H-2), 3.74 (1H, brs, H-3), 2.72 (1H, m, H-7), 2.22
(1H, d, J = 10.8 Hz, H-5), 1.98 (2H, m, H-8a, 9b),
1.85 (2H, m, H-8b, 9a), 1.46 (3H, s, H-15), 1.16 (3H,
s, H-14); "“C-NMR (150 MHz, CDCl;) &: 169.7
(C-12), 138.8 (C-11), 120.0 (C-13), 87.5 (C-4), 78.7
(C-6), 76.7 (C-3), 73.3 (C-1), 72.5 (C-10), 64.2 (C-2),
57.5 (C-5), 48.5 (C-7), 37.3 (C-9), 27.8 (C-14), 22.9
(C-8),22.8 (C-15). LA F¥dfs 5 3eiffis — Y, #%
LENEY) 28 4 austroyunnane Co

&% 29: AERA (MeOH), mp210~213
‘C; [o]3 —23.2° (¢ 0.077 5, MeOH): 'H-NMR (600
MHz, CDCL) 6: 6.36 (1H, d, J = 5.4 Hz, H-3'), 6.18
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(1H, t, J = 1.2 Hz, H-3), 6.07 (1H, d, J = 3.6 Hz,
H-13'a), 5.81 (1H, d, J = 5.4 Hz, H-2), 5.34 (1H, d,
J = 3.6 Hz, H-13), 4.17 (1H, t, J = 9.6 Hz, H-6'),
3.64 (1H, t, J = 10.0 Hz, H-6), 3.44 (1H, d, J= 9.9 Hz,
H-5), 3.19 (1H, m, H-7), 3.12 (1H, t, J = 9.6 Hz,
H-5"), 2.93 (1H, dd, J = 10.7, 13.5 Hz, H-9a), 2.62
(1H, t, J = 9.9 Hz, H-7), 2.60 (1H, d, J = 11.7 Hz,
H-13a), 2.40 (3H, s, H-14), 2.31 (3H, s, H-15), 2.30
(1H, dd, J = 10.7, 13.5 Hz, H-9b), 2.21 (1H, m,
H-8'a), 1.86 (1H, d, J = 11.7 Hz, H-13b), 1.83 (1H, m,
H-9'a), 1.73 (1H, m, H-9'b), 1.51 (3H, s, H-14"), 1.30
(3H, s, H-15"); "*C-NMR (150 MHz, CDCl;) 6: 194.8
(C-2), 176.4 (C-12), 170.5 (C-4), 170.4 (C-12"), 143.7
(C-10), 142.2 (C-3"), 140.7 (C-11"), 135.3 (C-3), 133.1
(C-1), 131.5 (C-2'), 117.9 (C-13"), 79.9 (C-6'), 78.6
(C-6), 72.7 (C-10"), 65.7 (C-5', 8), 63.6 (C-1'), 61.3
(C-11), 59.2 (C-7), 57.2 (C-4"), 50.2 (C-5), 48.0 (C-9),
42.9 (C-7"), 34.4 (C-9), 29.4 (C-15"), 22.9 (C-8'), 22.8
(C-13), 20.1 (C-14), 19.6 (C-15), 14.3 (C-14"). PA I %k
P 5 ocirdE — 5, SR 29 X%
SR

WA 30: REAIRY; [o]h —145.2° (c
0.047 5, MeOH); 'H-NMR (600 MHz, CDCl;) 6: 6.69
(1H, s, H-6), 5.35 (1H, d, J = 10.2 Hz, H-8), 3.73 (1H,
brs, H-3), 3.41 (3H, s, -OCH3), 2.66 (1H, d, J = 10.2
Hz, H-9), 2.43 (1H, d, J = 13.8 Hz, H-2a), 2.42 (3H, s,
H-14), 1.97 (1H, brs, H-13), 1.79 (1H, brs, H-2b), 1.53
(3H, s, H-15); C-NMR (150 MHz, CDCl5) 6: 211.8
(C-10), 173.7 (C-12), 158.3 (C-5), 154.7 (C-7), 121.2
(C-11), 114.6 (C-6), 84.7 (C-3), 77.2 (C-8), 76.7 (C-4),
76.5 (C-1), 60.7 (C-9), 57.9 (-OCHs), 42.4 (C-2), 33.4
(C-14), 26.2 (C-15), 8.8 (C-13). LA EHdE 5 CikikiE
—F, B E A 30 )11 AT A

WA 31: LERRY), [a]b —46.1° (¢ 0.065,
MeOH): 'H-NMR (600 MHz, CDCls) &: 7.47 (1H, d,
J=5.4Hz, H-3), 6.35 (1H, d, J = 3.0 Hz, H-13a), 6.12
(1H, d, J = 5.4 Hz, H-2), 5.76 (1H, d, J = 3.0 Hz,
H-13b), 4.57 (1H, m, H-6), 3.54 (1H, m, H-7), 2.57
(2H, m, H-9), 2.32 (1H, m, H-5), 2.19 (3H, s, H-14),
1.89 (2H, m, H-8), 1.60 (3H, s, H-15); '*C-NMR (150
MHz, CDCly) d: 207.7 (C-10), 204.8 (C-1), 169.5
(C-12), 165.6 (C-3), 137.8 (C-11), 133.0 (C-2), 122.4
(C-13), 80.6 (C-6), 78.0 (C-4), 58.2 (C-5), 40.9 (C-7),

39.5 (C-9), 30.0 (C-14), 28.9 (C-15), 28.4 (C-8). LA L
Ml 5 ScikaRiE — 3, M A 31 4 seco-
tanapartholide B.

WEY 32: EEIRRY), [o]p +42.0° (¢ 0.05,
MeOH); '"H-NMR (600 MHz, CDCl3) 6: 4.82 (1H, d,
J = 9.0 Hz, H-6), 2.60 (2H, m, H-3), 2.54 (2H, m,
H-7), 2.46 (2H, m, H-9), 2.43 (2H, m, H-2), 2.35 (1H,
m, H-11), 2.17 (3H, s, H-14), 2.11 (3H, s, H-15), 1.81
(1H, m, H-8a), 1.73 (1H, m, H-8b), 1.35 (3H, d, J =
6.6 Hz, H-13); "*C-NMR (150 MHz, CDCl;) 6: 207.3
(C-10), 207.0 (C-1), 178.4 (C-12), 176.5 (C-5), 135.7
(C-4), 76.3 (C-6), 46.3 (C-7), 41.7 (C-11), 40.4 (C-9),
34.4 (C-2), 32.3 (C-3), 29.9 (C-14), 25.3 (C-8), 17.8
(C-15), 14.6 (C-13). Lh_E%df 5 ScibkdiaE — x>,
s ENED 32
tanapartholide.

& 33: AER A (MeOH), mp 230~232
‘C: [a]h +20° (¢ 0.027 5, MeOH); 'H-NMR (600
MHz, DMSO-d) 6: 5.92 (1H, d, J = 3.0 Hz, H-13a),
5.51 (1H, d, J = 3.0 Hz, H-13b), 5.17 (1H, d, J= 1.8
Hz, H-15a), 5.17 (1H, d, J = 5.4 Hz, 1-OH), 4.77 (1H,
d, J = 1.8 Hz, H-15b), 4.66 (1H, d, J = 5.4 Hz, 3-OH),
4.14 (1H, t, J = 10.8 Hz, H-6), 3.84 (1H, m, H-1), 2.58
(1H, d, J = 11.4 Hz, H-5), 2.10 (1H, d, J = 10.8 Hz,
H-7), 0.65 (3H, s, H-14); "C-NMR (150 MHz,
DMSO-dg) 6: 170.2 (C-12), 147.1 (C-4), 139.5 (C-11),
116.5 (C-13), 105.5 (C-15), 78.9 (C-6), 78.8 (C-1),
68.3 (C-3), 49.2 (C-5), 48.8 (C-7), 42.6 (C-10), 40.8
(C-2), 35.4 (C-9), 20.8 (C-8), 11.4 (C-14). L%
H5a3rwkhdhE &P, s Eam 33 R
3a-hydroxyreynosin.

&Y 34: FHHAEIRY, [a]) —14.5° (¢
0.0675, MeOH); 'H-NMR (600 MHz, DMSO-d;) J:
12.08 (1H, s, -COOH), 7.86 (1H, d, J = 16.0 Hz, H-7),
6.40 (1H, d, J = 16.0 Hz, H-8), 5.66 (1H, brs, H-10),
3.89 (1H, m, H-3), 3.61 (1H, d, J = 7.1 Hz, H-12),
1.99 (3H, s, H-15), 1.86 (1H, m, H-2), 1.70 (1H, m,
H-4), 1.61 (1H, m, H-2), 1.54 (1H, m, H-4), 1.05 (3H,
s, H-14), 0.89 (3H, s, H-13); “C-NMR (150 MHz,
DMSO-dg) d: 167.5 (C-11), 149.6 (C-9), 135.5 (C-7),
129.9 (C-8), 118.7 (C-10), 86.2 (C-5), 82.0 (C-6), 75.8
(C-12), 64.3 (C-3), 48.5 (C-1), 46.0 (C-4), 44.4 (C-2),
21.3 (C-15), 20.0 (C-14), 16.5 (C-13). LA ¥k 5 ik

A 3-dehydroxy-iso-seco-
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