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ligularilactone A (1) ,6B8-hydroxy—8B-methoxyeremophil=7(11) —en—12,8a-olide (2) ,8B8—-hydroxyeremophil-=7 (11) -
ene—12,8a(4B,6a) —diolide(3) .8—oxo—eremophil-6—en—11-one(4) eremophil-7(11) ,8(9) —dien—12,8( 148,6a) —
diolide(5) .88—methoxyeremophil-7(11) —ene-12,8a(48,6c ) —diolide (6) ,68—hydroxyl-7(11) —eremophilen—12,8a—
olide(7) .eremophil-8(9)—,7(11) —dien—-6«,15;8,12—diolide(8) .68,8B-dihydroxyeremophi—7( 11) —en—12,8a—olide
(9) .eremophil=7(11)—ene—12,8a;148,6a—diolide( 10) ,2—naphthaleneacetic acid,3,4,4a,5,6,7,8,8a-octahydro—«,
8 ,8a—trimethyl-3—oxo—, methyl ester( 11) . (1aR,3aR,7S,7aR,78S) — la—acetyl -7, 7a—dimethyloctahydronaphtho[ 1,
2-B] oxiren—2( 1aH) —one( 12) FI 68—hydroxy—88—methoxyeremophil-7(11) =12, 8a—olide(13) , H:ip L& 1 A
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Sesquiterpenoid chemical constituents of methanol extract from the whole plant of Ligularia
lidjiangensis MA Yue, DAI Weifeng, YUAN Cheng, ZHANG Mi" ( Faculty of Life Science and

Technology, Kunming University of Science and Technology, Kunming 650500, China), J. Plans
Resour. & Environ., 2024, 33(3) . 107-112

Abstract; Thirteen eremophilane sesquiterpenes were isolated and identified from the petroleum ether
fraction of the methanol extract from the whole plant of Ligularia lidjiangensis Hand.-Mazz. , belonging to
Ligularia Cass. ( Asteraceae ), by various chromatography, spectroscopy, and mass spectrometry
techniques, viz. ligularilactone A (1), 68-hydroxy-8B-methoxyeremophil-7( 11)-en-12, 8a-olide (2),
8B-hydroxyeremophil-7 ( 11 ) -ene-12, 8« (48, 6a ) -diolide (3 ), 8-oxo-eremophil-6-en-11-one (4),
eremophil-7(11),8 (9)-dien-12, 8 ( 148, 6« ) -diolide (5), 8B-methoxyeremophil-7 ( 11)-ene-12, 8a
(4B,6a) -diolide (6), 6B-hydroxyl-7 ( 11 )-eremophilen-12, 8a-olide (7), eremophil-8(9)-,7(11)-
dien-6a,15; 8, 12-diolide (8), 68, 8B-dihydroxyeremophi-7 ( 11)-en-12, 8a-olide (9), eremophil-7
(11)-ene-12,8a;148,6a-diolide (10), 2-naphthaleneacetic acid,3,4,4a,5,6,7,8,8a-octahydro-a, 8,
8a-trimethyl-3-ox0-, methyl ester ( 11 ), ( laR, 3aR, 7S, 7TaR, 78S )-la-acetyl-7, Ta-
dimethyloctahydronaphtho[ 1, 2-8 ] oxiren-2 ( 1aH )-one (12), and 68-hydroxy-83-methoxyeremophil-7
(11)-12, 8a-olide ( 13). Among them, compound 1 is a new eremophilane sesquiterpene, and
compounds 2 to 13 are isolated from L. lidjiangensis for the first time.
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WYL 5 ( Ligularia lidjiangensis Hand.-Mazz. ) 3§
J& T} ( Asteraceae ) 5% & J& ( Ligularia Cass.) , N %
SRR 250 A5 T 2 R P LR L DY )1 P R
ZVHILES, SEE TR 2 FhAE W) AR PR ZE A R ] A
Sy g Y BA N AR Ik
WERIRAE S . 124 0 NS BB R & A%k
T BRI | il R I Y E AR R R k|
ABEZR B RN R AMTEERTAE YA e A2 A
A Horh 3B B IR e R i B H A A ) S A
BRI RRIEYE B, HBA —E PRI
NOREE W S RA AL o B R ARG X T
LSBT T2 1Y 73 B MU E , IF bk 3
1A A S LSS IS B R el

1 ARAe 7 ik

1.1 ##

ANVLSEE 25T 2016 4F 8 H R A mmA VL
Ak, 28 B IIAR 53 A B AR A BR A Rl KR %
BRI E RS S

FEAL AR AT : Agilent1200 Series A {35 %
F1 Agilent Eclipse XDB —C, #£ (4.6 mm x 250 mm,
5 pm) (EHE Agilent 22 7)) 5 LC-52 B 55 WAH (4
WA (b FEESLERHE A FRAE ) ; AUW120D HL T
K- ( HA B HA A ; YMC - Pack ODS—A -C o b
(250 mmx10 mm,5 wm) ( H A YMC 23 F]) ; Bruker
HD 600M 4% fi; 3 41 i 1% 1% ( Fii 1= Bruker BioSpin 2%
) ; Agilent Q=YOF-MS (65308 ) & 73 # Jit 1% % ( €
Agilent A F]) s HSGF 5, )2 JZ M RECAR (HH 5 Tk
2 AT ) s A Z Pk (100 ~ 200 H , 200 ~ 300
H) (S FEATAHRAA ) ; AH C i (40 ~
63 wm)  FHEE(@iEal) F NG (G akal) (5 E Merck
ZNH)) s MCI gel CHP 20P 30BN 75~150 wm) ( H A
=254k2#0N 7)) 5 Sephadex LH-20(20 ~ 100 pum) ( 3
GE AH]) .

1.2 FHik

PRI TR BEVLEE B 42 55 5.6 kg, A%, JH 24 L
R (=) 7 d, 440728 80 wm EACS IR, 15
) P B, P A AR 2 YK, A I P IR O, D
R SR IR (391.5 ¢) . KM FRET
BIFK SRR T SRR A T ik R 2R TR AR
B, ZE IO 4 31 26 9 ViR 45 45 3] A T ik 35 43 (129.8

g) MR LR 43 (30.5 g) 6

A1 IH Tk o) 28 RE AR JE AT, AR EE 10 £ 0,
8:26:44:62:8.0: 10 A HEE-2Z MR ZH5IAE
WHEATRA BEVEE, 15 8] Fr.A & Fr. G 3£ 7 AS354),
Fr.C(21.4 g) 2 6k B kR 2 87, F O o 40 o8 (R B L
9:29:4.9:6 1A MEk- TR LB W IEAT A B
VEWE A3 5] Fr.C-1 % Fr.C-3, Fr.C-1(1.6 g) &
ODS-C (FEZHT (TS AR FL 534K 30% ~ 100% 1)
BE— KWW ) BERCAEZ AT (B AH R BE 1 : 1
T ot — P VA ) IR B R 2 T I S AR R AR
Eb 4 1 BAMEE- 2R OB TR 7 i 2k 59 5
(1.5 mg) FIHb-& % 6(3.0 mg) ; Fr.C-2(10.6 g) &
ODS-C (FEZ T (TSI A R AR T 534K 30% ~ 100% 1)
7K ) FEE AT 2T (TS AR A AR L 6 = 1 11
A - RS ) 5 246G 3(101.0 mg) AL &
Y 4(1.2 mg) ;Fr.C-3(2.5 g) 2 MCI #:ZHr (i sh M
SRR 30% ~ 1009% Y H - 7K 70 ) AN 1l 4
AT (U Bl A A IR B8 50% P S - /K I, 7 7
i [E] 33 min)ﬁ%@]’ﬂﬁ%% 2(10.1 mg) , Fr.D(15.0 g)
ZRERCAEEHT (IS R 4 s 120 1.1 2 1,
12 2 Ak - TR O BRIA WA TR BE BRI ) LODS—
C oM ZHT (Ut Bl AH A AR B 535 30% ~ 100% 1) H -
IR ) FNEE AT JZ BT (TS IR AR L 12 1
AHbE-H BRI M EEW 7(1.0 mg) . Fr.F
(24.0 g) ZREICAEJZ BT (FHIR B AR AR BLLL 4 ¢ 1,
201,01 1,12 2 W ATREE - TR BRI WA 4 B
VEME) L ODS = C A1 2T (i sl A0 A 1 B 43 %k 30% ~
100% 14 T - /K 5 W) MCL AE 2T (I 3h A R AR R
S 50% ~ 100% B FH B - KR ) 158 Fr.F-1 &
Fr.F-3, Fr.F-2(8.0 g) Z&HE Rk Z M G A M4k
FUEE 150 = 1 9 50 F ot — H R ) 13- 26 &5 4 8
(7.0 mg) , ZRERAEJEMT (IS ARFRLE 3 - 1 1A
- 2R CER ) 154 2L A 9(2.5 mg) , ZEEIE
FEEMF (FEB A I IARRREL 1 1 59 5 e — IR
B AAFMEAY 10(150.0 mg) . Fr.G(17.1 g) 4 MCI
FEEHT (U B A R R TR SEU 40% ~ 100% 11 F B - /K i
W) F ODS = C g A1 2 B (U 2 AH A A R 53 85 45% ~
100% (1) W i - K %) 43 3 Fr.G -1 & Fr.G -5,
Fr.G-3(7.6 g) ZrERHE ZAT (AN IRELLL S ¢ 1
M- 2R QR ) 15 56 E 9 11(3.6 mg) ,
Fr.G-4(5.2 g) GREMEHE)JZHT (T sh A M IRELLE 4+ 1
A T k- £ R RV TR ) A3 2146 &9 1(1.0 mg) Al
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AH 12(3.6 mg) . Fr.G=5(13.1 g) 2 MCI H:J2#7
(TEBNAH AT 5 50% ~ 100% 1 F s - K )
ODS—C H: (i ZAH A AR 535 55% ~ 100% 1 i —
IR ) FEEEAE 2 BT (TR IR 4 2 1 A
k- 2R BRI 15 8L A 13(8.0 mg) . HR4E
&% 1 B H.” C, HSQC, HMBC,' H-'H COSY .,
ROESY XA A BUEAC o b &9 1 091 T 4h
¥, Pl 5 ECD 3% B R SE 5 ECD 3% 8, B
FEEY 1 AR G 2 EEW 13 1
TH P COAZ RGBS N 5 R R 5 A G SRk L B
FEHEEY .

2 HERAH

fEW 1. A EIEH A, #Hil HR-ESI-MS
SRS B HESY TR e[ M+H ] m/z 361.164 8(31
BN 361.164 6) , B 5E Fi0 TR W Cy0H,, O, 1
EY 1 AEFNEE R 9, UVy0q:216(3.84) nm;
[a]?:-21°(c 0.027,MeOH) ,” C-NMR Al DEPT i
AEEY 1A 20 ANk, Hid 8. 20.7.20.2.,16.0 F19.5
M4 AHIEES 5, 28.2.26.2 Fl 17.8 S 3 NV HI 3L
55,6, 81.5.77.5,68.9.40.3 F1 38.6 5 K H
Bf55,6.45.6 B 1 DFMKIFS,8, 173.4.173.1 Fl
166.9 2 3 MEREERK (5 5,8, 154.0,140.1,127.2 Al
126.6 24 4 Mfds 5. 4 HSQC 3% 71, 4% H-
NMR 5 7 (4 5T 5 R W i Al 2047 T B 09 s
'"H-'H COSY i & /R: H-1(8, 2.03) 5 H-2
(8,1.50) ,H-2(5, 1.50) 5 H-3(§,, 5.35) ,H-3(5,
535)5 H-4(8,2.43),H-8(58,4.69) 5 H-9
(8,2.05) ,H-10(8,2.47) 5 H-1(5, 1.65) A Xl5
FOEN AR, H-3" (68, 6.15) 15 H-4' (8,
1.99) HMHKAM55, HMBC i B8 . H-15(8, 1.37) 5
C-5.C-6.C-10 HHL(E S, ieifiE C-15-CH, &
BEALE  H-5"(6,1.89) 5 C-1" .C-2" .C-3"HH XA
FLRIE T HEEER, H-13(6,2.01) 5 C-7.C-
11.C-12,H-6(5,4.99) 5 C-5.C-7.C-11,H-3(8,
5.35)5 C-2.C-1",H-3"(5,6.15) 5 C-1' .C-5"F
FHOCAR 5, R0 H IBOAR 6 19 25 4 5 BCFR A B H-10
(8,2.47)5 C-5.C-15 AHIXFES, £TS%0Hk
[6] HiliE ) NMR 28, i 1k 69 5 Sk 9 38—
angeloyloxy—8BH—eremophil-7(11) —ene—12,8a/( 148,
6a) —diolide V- Z5 A4 AHIA] , 1H 3 b B BE ( SCHkH

CHIEY IO o] : +128.8°) fFETERL R 25+,
ROESY i /R . H-15(8,, 1.37) 5 H-3(8, 5.35) ,H-
4(8,2.43)5 H-6(5,4.99) ,H-8(5, 4.69) 5 H-10
(8, 2.47) A AHRAF S, BiW] H-3 H-4 H-6 H-8,
H-10 H-15 23 Fmfg, DL 3R,45,55,6R,8S,10R
KIS TAEAY S it MMO4 43T S AR oy 1
J& [/ CONFLEX #4748 G 48 &, %H il =15 2 14
% R AL 2R TR A Gaussian 09 38 i 2 B %5
Z RS 7 % (TD -DFT) 115 ECD [ B3LYP/6 -
311G(d,p) /B3LYP/6-31G(d) ), 1535358 ECD
Mk 5E9 1 1525 ECD fhgki A4, itk &
Y11 B4 XA B9 % 5 R (3R ,4S,55,6R ,8S5,10R) ,
% N ligularilactone A, HzE# K 1, 2D - NMR
(HMBC . 'H-"H COSY 1 ROESY ) 3¢ & AH X {5 5 I,
Kl 2,35 ECD 3 B M2 5 ECD 35 & LI 3, H -
NMR (600 MHz) F1"*C-NMR ( 150 MHz) $45 W36 1,
&Y 2. HEOTEL B AR; 73130 CH,, 0,
"H-NMR ( CDCl,, 600 MHz) 6:4.56 (1H,s,H-6),
3.45(3H,s,0CH,),1.75(3H,m,H-13) ,1.10(3H,s,
H-14),0.76 (3H,d,J=5.6 Hz,H-15) ;" C-NMR
(CDCl,, 150 MHz) 8:172.2(C-12),155.6(C-7),
124.6(C~-11),104.6 (C-8),70.8(C-6),50.8

E1 k&Ew14

Fig. 1 Structure of compound 1

HMBC 'H-'H COSY

ROESY

2 &% 15 HMBC,'"H-'H COSY #1 ROESY X gi8X=S
Fig. 2 Key related signals of HMBC, 'H-'H COSY, and ROESY of
compound 1
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—-—-—: (3R,4S5,55,6R,85,10R) -1 i35 ECD #iZk Calculated ECD
curve of (3R,4S,55,6R,8S,10R)-1;
—-—-—: (3S,4R,5R,6S,8R,108) -1 (315 ECD ik Calculated ECD
curve of (3S,4R,5R,6S,8R,10S)-1;
AW 1 K ECD i 4 Experimental ECD curve of

compound 1.

B3 (3R,4S,55,6R,85,10R)-1 #A(3S,4R,5R,6S,8R,10S) -1 iJ
TH ECD iEE 5L &% 1 KL% ECD iZE

Fig. 3 Calculated ECD spectra for (3R,4S,5S,6R,8S5,10R)-1 and
(3S,4R, 5R, 6S, 8R, 10S )-1 and experimental ECD spectrum of
compound 1

£1 #4&%W18'H-NMR(600 MHz) #1'*C-NMR (150 MHz) ¥
Table 1 'H-NMR (600 MHz) and *C-NMR (150 MHz) data for
compound 1

%5 Position 6,(J/Hz) S
1 1.65 m 17.8
2.03 m
2 1.50 m 28.2
2.46 m
3 5.35 dt(12.3,4.7) 68.9
4 2.43 m 40.3
5 45.6
6 4.99 d(2.3) 81.5
7 154.0
8 4.69 d(7.2) 71.5
9 1.65 m 26.2
2.05 m
10 2.47 m 38.6
11 126.6
12 173.1
13 2.01 m 9.5
14 173.4
15 1.37 s 20.2
1’ 166.9
2' 127.2
3 6.15 m 140.1
4’ 1.99 di(7.4,1.8) 16.0
5 1.89 m 20.7

(OCH,) ,43.3(C-5),39.0(C-9),33.8(C-10),30.6
(C-4),29.6(C-3),25.6(C-1),20.1(C-2),16.3
(C-14),16.2(C-15),8.6(C-13) . VL I Hdf 5 3k
[7 ] 2 18 B dls — B, %€ H A 6B — hydroxy - 88 -
methoxyeremophil-=7(11) —en—12,8a—olide,,

&Y 3. At E K AR; 5+ F 3 CsH, 05,
"H-NMR ( CD, 0D, 600 MHz) &:5.09(1H,t,J=2.2
Hz,H-6),3.64(1H,m,0H),1.98(1H, m,H-1a),
1.95(3H,s,H-13),1.90(1H, m,H-9b) ,1.82(2H,
m,H-3),1.52(2H,m,H-1b,2b),1.45(2H, m,H-
9a,2a),1.21(3H,s,H-15) ;"C-NMR ( CD, 0D, 150
MHz) 6:177.4(C-14) ,172.8(C-12),154.4(C-7),
127.2(C-11),104.7(C-8) ,83.9(C-6) ,45.6(C-5) ,
41.2(C-4),36.8(C-9),36.3(C-10),25.0(C-3),
21.5(C€-2),20.0(C-15),19.9(C-1),8.6(C-13),
DL B 5 SOk [ 8 ] i i dls — 3%, % H o 88—
hydroxyeremophil— 7 (11 ) —ene — 12, 8a (48, 6a ) —
diolide,

et 4. @GR Y; 770 C,H,0,,'H-
NMR(CD,0D, 600 MHz) 6:7.49(1H,s,H-6),2.81
(1H,m,H-9a),2.40(3H,s,12-CH, ) ,2.30(1H,dd,
J=16.9,4.3 Hz,H-9b) ,2.09(1H,m,H-10),1.92
(1H,m,H-4),1.81(H,m,H-1a),1.59(1H,m,H-
2a),1.48(1H,m,H-2b),1.40(1H,m,H-3a),1.38
(I1H,m,H-1b),1.36 (1H, m, H-3b) , 1.22 (3H, s,
H-13),0.98 (3H,d,/=6.9 Hz, H-14) ;" C-NMR
(CD,0D,150 MHz) 6:200.6(C-11),199.4(C-8),
167.5(C-6),138.3(C-7),49.8(C-9),41.2(C-5),
40.7(C-10),36.7(C-4),31.3(C-12),30.5(C-3),
27.9(C-1),21.2(C-2),20.3(C-13),16.2(C-14),
DL b 88l 55 SCHRT 9 ] il Kot — 20, %05 o 8- oxo—
eremophil-6-en—11-one,

&Y 5. BEER; 727 C 3 H, 05, H-NMR
(DMSO-d,,600 MHz) 6.5.74(1H,s,H-9),5.38
(1H,d,/=1.8 Hz,H-6) ,5.35(1H,s,0H) ,2.65( 1H,
dd,J=12.2,3.3 Hz,H-4),1.93(3H,d,J=1.5 Hz,H-
13),1.14(3H,s,H-15) ;" C-NMR ( DMSO -d,, 150
MHz) 6:175.0(C-14),169.7(C-12),148.2(C-8),
142.1(C-7),126.8(C-11),111.2(C-9),77.2(C-
6),71.6(C-10) ,46.5(C-5),45.0(C-4),34.8(C-
3),22.7(C-1),18.3(C-2),14.3(C-15),9.2(C-
13) o DL R8s 55 S0mRT 10 ] s giodls — 3k, S Hooh
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eremophil—=7 (11),8 (9) —dien—12, 8 ( 148, 6 ) -
diolide

k&Y 6. A 13X € H,0,,' H-NMR
(CDCL,,600 MHz)6:4.90(1H,m,H-6) ,3.21(3H,s,
OCH,) ,2.28(2H,m,H-9) ,2.24(1H,m,H-4) ;" C-
NMR(CDCI,,150 MHz) 6.175.3(C-15),170.7(C-
12),151.4(C-7),129.6(C-11),105.9(C-8),82.8
(€C-6),50.9(0CH,) ,45.0(C-5),41.2(C-4),35.6
(€C-9),34.8(C-10),24.5(C-3),21.2(C-2),20.4
(C-14),19.5(C=1),9.4(C-13), A % 5 Cik
[ 11 J4iRIE B — 2, %8 € H o 88—methoxyeremophil -
7(11)-ene-12,8a(4B,6a) —diolide,

&Y 7. AR 575X € H,0,,' H-NMR
(CDCl,,600 MHz) 6.5.10(1H,m,/=10.9 Hz,H-8),
4.69(1H,d,J=2.9 Hz,H-6),2.10(1H,m,0H) ,2.07
(1H,m,H-3a),2.06(1H,m,H-9) ,2.01(1H,m,H~-
la),1.86(3H,t,/=1.6 Hz,H-13) ,1.79(1H, m,H~-
9),1.79(1H,m,H-4),1.77~1.67(1H,m,H-2a) ,
1.73(1H,m,H-10) ,1.48 ~1.33(3H, m, H-1b, 2b,
3b),0.80~0.76(3H,m,H-15) ; "C-NMR( CDCl,, 150
MHz) 6:174.7(C-12),161.2(C-7),122.0(C-11),
78.4(C-8),70.1(C-6),43.0(C-5),35.1(C-1),
33.9(C-4),30.6(C-3),29.5(C~-10),25.9(C-9),
20.0(C-2),16.4(C-15),16.4(C-14),8.8(C-13),
DL b Bt 55 SRR [ 12 ] 4108 Bl — 20, %508 Hoh 68~
hydroxyl=7(11) —eremophilen—12 ,8a—olide ,

EY 8w Ak Y; 7+ 7 CsH, 0,  H-
NMR (CDCl,,600 MHz) 6.:5.53(1H,d,J=2.7 Hz,H-
9),5.16(1H,d,/=1.8 Hz,H-6),2.87(1H, m,H-
10) ,2.57(1H,dd,J=12.3,3.3 Hz,H-4) ,2.05(3H,s,
H-13),2.00(1H,m,H-3a),1.88(1H, m,H-1a),
1.82(1H,m,H-1b) ,1.49(1H, m,H-3b),1.33(3H,
s,H-14),1.30(1H, m,H-2a),1.28 (1H, m, H-
2b) ;”C-NMR ( CDCl,, 150 MHz) §:175.0(C-15),
169.8(C-12),148.5(C-7),140.9(C-8),127.9(C-
11),109.4(C-9),78.5(C-6) ,42.5(C-5) ,41.9(C-
4),38.6(C-10),26.6(C-3),22.5(C-2),19.1(C-
1),19.0(C-14),9.3(C-13), VL - %t#E 5 CHk[ 13]
B FE—50, %€ HoA eremophil -8 (9) —,7(11) -
dien-6a,15;8,12~diolide,

& 9. A Ek; 475X € H,0,,' H-NMR
(CDCl,,600 MHz) 6:4.52(1H,m,H-6),1.90(3H,s,

H-13),1.10(3H,s,H-14),0.77(3H,d,J=5.8 Hz,
H-15) ;" C=NMR ( CDCl,, 150 MHz) §:171.7 (C-
12),155.3(C-7),125.3(C-11),104.1(C-8),71.1
(C-6),43.6(C-5),39.4(C-9),34.0(C-10),30.8
(C-3),29.8(C-4),25.8(C-1),20.3(C-2),16.6
(C-15),16.4(C-14),8.9(C-13) ., LI ¥¥a5 ik
(14 ] 4t & B4 — 8, £ @ H ol 68, 88 -
dihydroxyeremophi—7(11) —en—12,8a-olide,,

A& 10, AR ; 53+ CsH, 0, ,'H-NMR
(CDCL,,600 MHz) 6.:5.00(1H,s,H-6),4.73 ~4.68
(1H,m,H-8),2.29(1H,m,H-9) ,1.98(3H,t,/=1.9
Hz,H-13),1.28 (3H,s,H-14) ;" C-NMR ( CDCl,,
150 MHz) 6:174.7(C-15),173.2(C-12),154.6 (C-
7),125.8(C-11),82.0(C-6),77.5(C-8) ,44.6(C-
5),40.5(C-4),34.9(C-10),32.7(C-9),24.5(C-
3),20.7(C-2),20.0(C-14),19.1(C-1),9.2(C-
13) o DA A5 30k 13 T OB Hd — 20, e Kol
eremophil=7(11) —ene—12,8a;1483,6a—diolide ,

a1 B ARy ; 27X € H, 0, H-
NMR (CDCL,,600 MHz) 6:6.62(1H,s,H-6),3.64
(3H,s,0CH;) ,3.64(1H,m,H-11),2.67(1H,dd,J=
17.2,12.0 Hz,H-9a) ,2.28(1H,dd,J=17.2,4.5 Hz,
H-9b),2.00(1H,dd,J=12.1,4.6 Hz,H-10),1.83
(1H,m,H-4),1.70(1H,m,H-1a) ,1.53(1H,m,H~-
2a),1.46(1H,m,H-3a),1.46(1H,m,H-2b),1.36
(1H,m,H-1b) ,1.30(1H,m,H-3b) ,1.26(3H,d, /=
7.2 Hz,H-13),1.12(3H,s,H-14),0.91(3H,d, J=
6.9 Hz,H-15) ; "C-NMR ( CDCl,, 150 MHz) §:198.8
(C-8),175.3(C-12),156.6(C-6),136.6(C-7),
52.0(C-1"),39.6(C-10),39.5(C-9),38.9(C-5),
38.0(C-11),36.1(C-4),30.2(C-3),27.1(C-1),
20.8(C-2),20.5(C-14),16.6(C-13) ,15.9(C-15),
DL B 5 SBR[ 7 ] il Bodls — 20, B H ol 2-
naphthaleneacetic acid, 3, 4, 4a, 5, 6, 7, 8, 8a -
octahydro—a, 8, 8a—trimethyl -3 —oxo—, methyl ester,

& 12 g 4372 € H, 05, ' H-NMR
(CDCl,,600 MHz) 6.3.49(1H,s,H-6) ,2.36(1H,m,
H-9a),2.33(3H,m,H-13),2.08(1H,dd,H-9b),
1.84(1H,m,H-10),1.39(1H, m,H-1a),1.28 (1H,
m,H-4) ,1.09(1H,m,H-2a),1.06(1H,m,H-3a),
1.02(1H,m,H-2b) ,0.94(1H,m,H-3b) ,0.90(1H,
m,H-1b) ,0.90(3H,m,H-14),0.84(3H,d,/=6.9
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Hz,H-15) ; "C-NMR( CDCl,, 150 MHz) §:202.9( C-
8),201.7(C-11),68.6(C-6),64.7(C-7) ,38.9(C-
9),36.2(C-5),33.0(C-10),32.5(C-4),29.9(C-
3),27.8(C-13),25.5(C-1),19.7(C-2),17.3(C-
14) ,16.2(C~15) o DAL %oda5 30k 15 ] 4 Kl —
HEEH R (1aR ,3aR, 7S, TaR ,78S) —1a—acetyl -7,
7o — dimethyloctahydronaphtho [ 1, 2 — 8 ] oxiren — 2
(1laH) —one,

A& 13 Tk Yr; 47X CgH,,0,. ' H-
NMR (CDCl,,600 MHz) .4.52(1H,d,/=9.9 Hz,H-
6a),3.31(3H,s,0CH;),2.73(1H,d,J=10.1 Hz,
OH),1.90(3H,s,H-13),1.10(3H,s,H-14),0.77
(3H,d,J=5.8 Hz, H-15) ;" C-NMR ( CDCl,, 150
MHz) 6:171.2(C-12),154.1(C-7),126.1(C-11),
106.4(C-8),70.8(C-6),51.1(0OCH,) ,43.3(C-5),
36.4(C-9),33.4(C-10),30.5(C-3),29.4(C-4),
25.5(C-1),19.9(C-2),16.3(C-14),16.1(C-15) ,
8.7(C-13) . P EHids 5 3CmR[ 16 ] Heis #dls — 2k, %
€ H oA 68 —hydroxy — 88 — methoxyeremophil =7 ( 11) —
12,8a-olide,

SEEE ALY A A S TR 2 AL A i R
Ui SRS B R B 2k Y TR R IR B Y | T 3 e
B e R AL IR B A e A, Horp 2
KBRS BSOS e AR il R AT AE RO R 2
LB T A B R, AR E S, KRB N
B, HX RIS W) B DU DU B8 ML 2 55 429
WEPE . ABIFE ARV EE B 42 511 B ) vh 4
BUAEE 13 A LB Be RUAR Rl AL 1T
S SIS Rl (LB 1) A 12 A4S E RON %A
oy AR S L SR A (fb e 2 2B
13) . ABFFEE U WIS B AT AL 7 o 5T, o
M E Y 13 A BN R B T xR
WA IR RS o 5 Sz YA~ a3 O T
PERFFEAR AL T 4y A
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