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Chemical constituents from Syneilesis aconitifolia (11)

WANG Fu-qiang, SUN Li-qiu, WANG Jin-lan, ZHAO Ming, LI Jun, SHI Zhi-chun, ZHANG Shu-jun
College of Chemistry and Chemical Engineering, Qiqihar University, Qigihar 161006, China

Abstract: Objective To study the chemical constituents from Syneilesis aconitifolia. 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 Eighteen compounds were isolated from methanol extract ethyl acetate extracts of S. aconitifolia with
the structures identified as 33-angeloyoxy-eremophil-6-en-8-0x0-12,15p-di acid (1), quercetin-3-O-a-L-rhamnoside (2), triacontanol
(3), 8p-methoxyeremophil-3,7(11)-diene-80,12 (6a,15)-dilactone (4), 3,4-dihydroxybenzoic acid (5), 8-oxo-eremophil-6,9-
dien-12-oic acid (6), 8fH-eremophil-3,7(11)-dien-12,8a (14,6a)-diolide (7), 8aH-6a,10B-dihydroxyeremophilenolide (8), pinoresinol
9), 6pB,8B,10B-trihydroxyeremophil-7(11)-en-12,8-olide  (10), 6a,150-epoxy-1p,4p3-
dihydroxyeudesmane (12), caryolane-1,9B-diol (13), (—)-clovane-2,9-diol (14), cis-3-hexenyl-B-D-glucopyranoside (15), kaempferol-

10a,15-dihydroxy-oplopan-4-one  (11),

3-0-a-L-rthamnoside (16), quercetin-3-O-B-D-glucopyranoside (17) and (—)-oplopan-4-one-10-a-O-f-D-glucoside (18). Conclusion
Compound 1 is a new compound, named as syneilesis acid. Compounds 4—16 and 18 are isolated from this plant for the first time.

Key words: Syneilesis aconitifolia (Bunge) Maxim; eremophilane; sesquiterpenes; syneilesis acid; 3,4-dihydroxybenzoic acid; pinoresinol
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O-0-L- R ZHEH (quercetin-3-O-a-L-rhamnoside, 2)+
=14l (tridecanol, 3). 8B-HI 4 3 W HL B35
3,7(11)- — ¥ -8a,12(60,15)- —~ P fif  [8p-methoxy-
eremophil-3,7(11)-diene-8a,12(6a,15)-diolide , 4] «
3,4- " FRHIKHER (3,4-dihydroxybenzoic acid, 5)+
8-oxo0-eremophil-6,9-dien-12-oic acid ( 6 ) . 8BH-
eremophil-3,7(11)-dien-12,8a  (14,6a)-diolide (7 ) .
8uH-6a,10B-dihydroxyeremophilenolide (8). FAlE %
( pinoresinol , 9 ). 6p,8B,10pB-trihydroxyeremophil-
7(11)-en-12,8-olide (10). 10a,15-dihydroxy-oplopan-
4-one (11)+ 6a,150a-epoxy-1p,4p-dihydroxy-eudesmane
(12). caryolane-1,9p-diol (13). (-)-clovane-2,9-diol
(14) . JI-3- CJ 5 -B-D- At W 1 % B Ccis-3-
hexenyl-B-D-glucopyranoside, 15). 11Z5}-3-0-a-L-
ZEMET (kaempferol-3-O-o-L-rhamnoside, 16)+ #}
J¢ 3K -3-O-B-D- Wit W 7 %] B% H ( quercetin-3-O-B-D-
glucopyranoside, 17). (—)-oplopan-4-one-10-a-O-B-
D-glucoside (18). A1, &M 1 /2 A WLARAE %
WaEY, AR LEY) 4~16. 18 N
VNI CE
1 4|/ 5H

X-6 A RIEA (B R A SR A IR A
7]); AUTOPOL V e (S EIE R AF]D;
Xevo QTOF Jfil{x (3£ Waters A #]); TU-1901
XOGHERAN AT Wor e (bt S s A s
PRETAEATD: Bruker AV-600 AZRAILARME I (44
Bruker A #]); Magna FTIR-750 {8 BLIH- AR 2]
e (32 Nicolet A7) ); SHIMADZU 240K
FHEBEAL (HAS B AT D: LC-20AR %, RID-20A
MZEIHEAMEE, Sunfire™ Prep Cis OBD™ (100
mmX 19 mm, 5pm) AEEHNAE; Agela Technologies
o s 1) 25 VBORE (b B R AN SR A DD, AN TS
Cis (120 g, 40~60 um) iff:, AR
(200~300 H) MW BT 770 2010
(TLC) REACAM G T 7 e

T)LHEY)T 2013 4F 6 H 7 HRH B RILA K
IR B, 22555508 IR RS IR R 4 A
B LB e ) L4 Syneilesis aconitifolia (Bunge)
Maxim, FEA< (Sab-20130607) YUK 555 M /R K
PRI TR
2 RESSE

Gl 40 kg, BT, VIRE, BRHAHHIEE
18 Ligif 3 d jmukid, HERI 5K, GIFREE

WEIRGE 2 /MAR, F/KIRBMRIRHIE Skt BEIR
CEFNIE T EEREHL 3 UK, A FAH [FA AL R
RIUEEAEE R, 2 IE KR 112.0 g S
R CFEAEEY) 108.5 g FIIE T EEZEH) 64.0 go

G ) LB IR O R ARSI 25.6 g5 SRERAER
WA, AR IE Q- B8 (505, 10.1L).
BEIR £ BR (6.0 L) Bl CER-FIEE (812, 4.0L).
R (3.0 L) P, 24 TLC M& 3FMa s,
ERAE AR i, B EY 2 (47 g FHAL 6
ANHSY (F1~F6).

Fl (2.6 g) ZrERAFEISH B, WK IE k-
BElS 206 (812, 29L). 1ECke-BilR Mg (55,
1.0 L), BEER 405 (0.7 L) ¥eMt, AIFMHER S 3
ANy (F1-1~F1-3). F1-2 (177.6 mg) FFHEEE
ZHREMEY 3 (49 mg).

F2 (5.0 @) ZRERAFEIESE, KR IEC K-
B&l: 205 (73, 3.8L). 1ECUke-BEHR 4FE (5@ 5,
1.7 L) IEECk-BR A (218, 0.7 L), BAR 4
fig (1.OL). WEPR LHE-HEE (812, 0.5L) P,
HHMFER S 4 AN (F2-1~F2-4), F2-2 (1.5
&) SRR il 73 B, AR UK IE O -Bi iR IR (8 -
2, 23L). IECVE-BEERAMEE (505, 0.6L). BSR
W (0.5 L) B, &IFMFERSE 4 MY
(F2-2-1~F2-2-4), F2-2-2 (390.4 mg) FEIMBNHINH
BEK (713, fABURE 4 mL/min) 4% FikT A
HPLC &5, HEMLE4 (6.6 mg, r=8.8min).

F3 (5.6 g) SRERAEEAIE S, KK IE -
BERR . FE (604, 1.5L). IECE-BERRZHR (46,
1.8 L) IECE-BERE Ols (208, 1.0 L), B 4
fis (0.8 L) EEMROPR-HEE (505, 1.0 L), HEE
(1.0 L) ¥, &IFMRRSS 5 NS (F3-1~
F3-5). F3-2 (977.1 mg) &RERF A5, Kk
FIFCk-BERR 21 (604, 0.8L). IECK-BiiE 4
fig (4:6, 03 L), BEIRAES (0.3 L) SR L Bs-
HEE (8:2, 0.20L) BEMt, AIFMHENR1T 4 M
7y (F3-2-1~F3-2-4). F3-2-1 (506.5 mg) fEzNHH
NHEE-K (812, B E 4 mL/min) 204 T~k
17 ) AH HPLC 437, 70 5433 6 N5 (F3-2-1-1~
F3-2-1-6); F3-2-1-1 (62.4 mg) TEFLBNAH N FHEE-
K (317, FRE 4 mL/min) 444 FiE47 A
HPLC 77 &, BEMAEY 5 (152 mg, /£=9.7 min);
F3-2-1-2 (112.4 mg) TEMBIAHNFEL-IK (6 4,
PR 4 mL/min) £5#F #4740 HPLC 7 &5,
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BEMAEY 1 (69.5 mg, ®R=20.5 min). F3-2-1-3
(98.0 mg) TEVBNAHAHEE-/K (55145, KR
& 4 mL/min) 254 N7 AH HPLC 405, 15314
A6 (89 mg, r=37.8min), F3-2-2 (314.0 mg)
TEVRBIAA FEE (R E 4 mL/min) 254 Fidk47
SAH HPLC 7385, 4 Bsfs 3l 5 N4 (F3-2-2-1~
F3-2-2-5). F3-2-2-1 (52.9 mg) {ERENA N HEE-
K (703, AR E 4 mL/min) 204 FiE47 M
HPLC /35, S3MLA&Y 7 (32mg, ®R=6.6 min),
F3-2-2-3 (41.0 mg) 7EJsIAHNHEL-/K (713, 1K
R E 4 mL/min) %44 NigE47 A HPLC 7385, 15
FItb & 8 (4.0mg, rR=12.1min). F3-3 (1.4¢g)
SAERAE R B, MK IE e -BiE R 0K (6 - 4,
1.5 L), IECKE-BERR OBE (416, 1.8 L) IECki-
BEER 206 (208, 1.0L). BEFRAEE (0.8L). BHFR
CME-HEE (515, 1.0L). HEE (1.oOL) ¥, &
HAFERD S 4 M5 (F3-3-1~F3-3-4), F3-3-2
(4323 mg) {ERBIAHATEE-K (45155, R
& 4 mL/min) 25 F#4TAH HPLC 408, 15214k
A9 (3.1 mg, ®r=23.5min); F3-3-3 (405.4 mg)
EMBIA N HEE-K (6 © 4, AFAE 4 mL/min)
A N AT AH HPLC 7055, 331654 10 (39.1
mg, ®R=16.5min). F3-4 (1.1 g) I JEH| &R
TEREIPE A 210 nm, HIEE-ZK (40 2 60—90 10 £
FEVEM, AT 10 mL/min) &4 T 845 5
ANy (F3-4-1~F3-4-5). F3-4-2 (161.9 mg) 7Eifi
A AHEE-K (5.5 1 4.5, {RFFE 4 mL/min) %%
R AT A HPLC 4785, rEsf33] 5 M5
(F3-4-2-1~F3-4-2-5). F3-4-2-2 (3.7 mg) {EHsIAH
KRHE-ZE-K (20:15:65, KGR 4
mL/min) {4 N34T /A HPLC 48, B3ED
11 (23 mg, ®R=237.8 min). F3-4-2-3 (20.0 mg) 7
WA N EE- 2K (1.7 0 1.3 17.0, AR E 4
mL/min) {4 N34T ;A HPLC 48, B3ED
12 (1.6 mg, ®R=57.6min). F3-4-4 (340.5mg) 7
MBI NHEE-K (7.5 1 2.5, AR 4 mL/min)
A NREAT A HPLC 438, 5153 4 NS
(F3-4-4-1~F3-4-4-4), F3-4-4-2 (18.0 mg) 7EV5N
FONHEE-/K (703, RFRRE 4 mL/min) 2500 ik
1T HPLC 433, 321MbA4 13 (5.8 mg, &:=25.7
min). F3-4-4-3 (13.2 mg) TESMSIAHAHEE-7K (7.5 :
2.5, WFE 4 mL/min) 54+ Fik47 AH HPLC 43

NN

2, BREY 14 (79 mg, ®R=23.4min).

F4 (3.6 @) &RERAEEIE DB, RIRHIE -
BElE 206 (1:9, 22 L), BEFR AFE-FEE (911,
1.0 L) BEfR Z.Fe-HEE (64, 1.0L). HEE (1.21L)
Ve, AIFMRIR S 4 N (F4-1~F4-4). M\
F4-2 (1.3 g) FEUH 4957 mg, TERBIAHA HEE-
ZHE-K (2.5:1.5:6.0, RFURE 4 mL/min) &4
NEET A HPLC 438, /7 EARIER 5 AN
(F4-2-1~F4-2-5). F4-2-2 (11.8 mg) fEIRBNHI A H
M- f5-K (1.5:1.5:7.0, HEBE 4 mL/min)
A FHHT A HPLC 88, BEMLAEY 15 (3.7
mg, ®R=9.2min), F4-2-4 (5.4 mg) {EHBNIAHAH
WE-Z 5K (2.5:1.5:6.0, EFiE 4 mL/min)
ZAF FHHT A HPLC 8, BEMLAEY 16 (2.7
mg, ®r=13.0 min). F4-3 (437.3 mg) {EHBEIHN
FRE-Z0E-/K (42204, (AFRE 4 mL/min) 2514
NEETRAH HPLC 438, rEAREIER 4 AN
(F4-3-1~F4-3-4). F4-3-1 (191.9 mg) 7EWZNH A
HEE-Z 15K (12113175, RS 4 mL/min)
A N34T )AH HPLC 405, B3IEY 17 (51.0
mg, R=17.3 min). F4-3-3 (38.9 mg) FEMsIH N
Il 285K (1.7 213 1 7.0, /RS 4 mL/min)
A N34T ) AH HPLC 405, 33IEY) 18 (18.7
mg, kR=>52.1 min).

3 LT

&Y 1: LalgiR; [a]y +85.7° (¢ 0.035,
MeOH); % UPLC-Q/TOF-MS 73#t, FIX} 451 i &
N 401.156 9 [M+Na]* GiHEAE 401.157 6), #EMZ
WIF AT N CaoHosO70 ZLAMGIEE 1 674 cm™! 4b
IR 7 o] REAFAE o B-ANHLRIER, 3 300~2 500
em ™ [IFEIE K 1710 em™! AR BORAEE IR,

1 737 cm' Ab BRI R 7R P BEAFAE o B-AIEFIRER
i, AMGHELE 217, 237 nm AW, BoRA]
Re A 2 MILHIfA R, 'THANMR i (£ 1) o, f£9
6.53 (1H,s) fi165.02 (1H, m) &5 1 NATfES AR
YRR B i B BRI 55 0 6.10 (1H, q,
J=7.1Hz) f161.96 (3H,d,J=7.1Hz) K2 4JFi T
&%, RUGE 1 ANSRUEMZER R, 7£6 1.85
(BH, s) A H 1 NS XUEAER PIEFIE, 7£ 6
1.39 (3H, s) Zith 1 MHRIEHEE, 75 6 1.35 BH, d, J =
72 Hz) 4iH 1 MXUEFEE, BC-NMR (3R 1) 43
20 Mg, HA 6 196.9 AbRTREA 1 A5 XU LT
P $3 25, 5 179.2 F1 176.5 A AT REN 2 N EE, 6 167.0
bR ANBRBRIE. B4k, 7E 6 1511, 139.1, 137.6,
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F1 WAY1 NS, BREEIIRKIERIE (600/150 MHz, CDCls)
Table 1 NMR data of compound 1 (600/150 MHz, CDCls)
31 de on HMBC NOESY
1 26.1 () 1.76 (1H, m), 1.59 (1H, m) C-2,3,5,9,10 H-10
2 252 () 2.16 (1H, m), 1.81 (1H, m) C-3,4,10 H-1,3
3 70.5 (d) 5.02 (1H, m) C-1,C-1,4,5,15 H-1,2,4
4 53.7 (d) 3.13 (1H, d, /J=4.8 Hz) C-2,3,5,6, 10, 14,15 H-3,6
5 39.6 (s)
6 151.1 (d) 6.53 (1H, s) C-4,5,7,8,10 H-4, 11,13
7 137.6 (s)
8 196.9 (s)
9 39.7 (t) 2.74 (1H, d, J=16.6 Hz) C-1,5,7,8, 10 H-10
2.35(1H, d, J=16.4 Hz)
10 36.1 (d) 2.56 (1H, m) C-2,4,5,6,8, 14 H-1,9, 14
11 38.6 (d) 3.59 (1H, q, J=6.9 Hz) C-6,7,8,12,13 H-6
12 179.2 (s)
13 15.7 (q) 1.35(3H, d,J=7.2 Hz) C-7,11, 12 H-13
14 249 (q) 1.39 (3H, s) C4,5,6,10 H-10
15 176.5 (s)
I 167.0 (s)
2! 127.4 (s)
3 139.1 (d) 6.10 (1H, q, J=7.1 Hz) C-1,4"5 H-4'
4 15.7 (q) 1.96 3H, d, J=7.1 Hz) Cc-2/,3' H-3'
5! 20.4 (q) 1.85 (3H, s) C-1,2,3'

127.4 Abid 25 4 AN AEFK, TR AT REAEAE 2 L
B, 1E 5705 Ab25H 1 MERDR. KIS RAYIE
HEMFTREN 1 AMEFabs 2-HE2-THIRN &
1A . H HMBC 7] %1, H-14 (0 1.39) 5 C-4 (6 53.7),
C-5 (6 39.6), C-6 (9 151.1), C-10 (6 36.1) #H3%, H-10
(6 2.56) 5 C-4 (6 53.7), C-5 (6 39.6), C-6 (6 151.1),
C-8 (0 196.9) #=%, H-4 (6 3.13) 5 C-2(525.2),C-3
(6 70.5), C-5 (d 39.6), C-6 (6 151.1), C-10 (6 36.1),
C-14 (5 24.9), C-15 (5 176.5) #H5%, H-11(63.59) 5
C-6 (0 151.1), C-7 (6 137.6), C-8 (5 196.9), C-12 (9
179.2), C-13 (6 15.7) #H3K, H-13 (5 1.35) 5 C-7 (5
137.6), C-11 (6 38.6), C-12 (6 179.2) 3%, WIHHHER

lH‘)

. 0
0 0
TN
I@QU\O : OH
- 15 14
5 HO O 13

3-0- 3 B BI5-6-Jf-8-Hid-12,15- —FRIH SR 45 . X
T H-4' (6 1.96) 5 C-2' (5 127.4), 3' (6 139.1) #H
X%, H-5'(01.85) 5 C-1' (6 167.0), 2" (§ 127.4), 3' (6
139.1) #HK, RUAFLE 2-H&E-2-TImlEE, HiT
H-3 (55.02) 5 C-1'(6167.0) M3, FH 2-FK-2-
TIREERE S 3-AAHE. HILHESIL S 1 1P s
K9 3-(2-FBE-2- T It AE U0k )- 30 L B 55-6-Jfi- 8- il -
12,15- 18 (K1),

7£ NOESY (1) 1, H-4'(61.96) 5 H-5' (6
1.85) AHHIG, KB 3HIEE 2HIENRAKR.
H-4 (63.13) 5 H-6 (5 6.53) #HX, H-10(62.56) 5
H-14 (5 1.39) M2, H-6 (6 6.53) 5 H-11 (6 3.59),

H
0
0 0
%/U\o OH
HO” YO

E1 *A&¥W1 EEH HMBC (H—»C). NOESY (H<—H) #1'H-'H COSY (=) %
Fig. 1 Key HMBC (H—»>C), NOESY (H<+—>H) and 'H-'"H COSY (=== correlations of compound 1
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H-13 (6 1.35) #5%, H-3 (05.02) F&5 H-1 (5 1.59),
H-4 (63.13) M4, HHAWR FEAMER, SR
R rp 3B SR e B A i R 2-acetyl-8a-methyl-2-
(2-methyl-but-2-enoyloxy)-6-oxo0-1,2,3,4,4a,5,6,8a-oct
ahydro-naphthalene-1-carboxylic acidl®®! [f] &5 #J 7]
B, A B IONIREH &, 3 A AU B AL,
DA A S A 1 AR A L DL I 1. % 3B-(2-
B2 T I I A A )- 3 L B 05 -6- 475 -8- - 12,15B-
PR L0 R 7Y T IE O PR SR AT S S AR B, R I
— .

& 2. kR, mp 187~189 °C; 'H-NMR
(600 MHz, DMSO-ds) J: 6.21 (1H, d, J = 2.4 Hz,
H-6), 6.39 (1H, d, J = 2.4 Hz, H-8), 7.30 (1H, d, J =
1.8 Hz, H-2"), 6.87 (1H, d, J = 8.4 Hz, H-5"), 7.25 (1H,
dd, J = 1.8, 8.4 Hz, H-6'), 5.25 (1H, d, J = 1.2 Hz,
H-1%), 3.51 (1H, m, H-2'), 3.21 (1H, m, H-3"), 3.17
(1H, m, H-4"), 3.98 (1H, brs, H-5"), 0.82 (3H, d, J =
6.0 Hz, H-6"), 12.66 (1H, s, 5-OH); 3C-NMR (150
MHz, DMSO-ds) 0: 156.9 (C-2), 134.7 (C-3), 178.2
(C-4), 161.8 (C-5), 99.1 (C-6), 164.7 (C-7), 94.1
(C-8), 170.8 (C-9), 104.6 (C-10), 121. 6 (C-1'), 115.9
(C-2"), 145.7 (C-3"), 148.9 (C-4"), 116.1 (C-5), 121.2
(C-6"), 102.3 (C-1'), 70.8 (C-2), 71.1 (C-3'), 71.6
(C-4"), 70.5 (C-5"), 18.0 (C-6"). LA E¥¥E 5 CHRIK
8, MR EY) 2 MY 2 -3-0-0-L- R %
P o

WA 3: FERRRGS & (B B8, mp 81~
82 ‘C; 'H-NMR (600 MHz, CDCls) d: 0.88 (3H, t, J =
6.4 Hz, H-1), 1.57 (2H, m, H-2), 1.31 (54H, m, H-3~
29), 3.64 (2H, t, J = 6.4 Hz, H-30). LA -%¥ 5 ik
RIE—E), HMUEEEY 3 =R

B 4: ok CHEE, mp 203~205 C;
[a]p +51° (¢ 0.90, CHCl); 'H-NMR (600 MHz,
CDCls) d: 1.66~1.70 (1H, m, H-1), 2.14~2.21 (1H,
m, H-1), 2.29~2.33 (1H, m, H-2), 2.34~2.39 (1H, m,
H-2), 6.86 (1H, t, J = 3.5 Hz, H-3), 5.05 (1H, q, J =
1.9 Hz, H-6), 1.30 (1H, t, J = 13.3 Hz, H-9), 2.24 (1H,
dd, J=13.5, 4.9 Hz, H-9), 1.98~2.04 (1H, m, H-10),
2.02 (3H, d, J = 2.0 Hz, H-13), 1.42 (3H, s, H-14),
3.23 (3H, s, 8-OCH3); '3C-NMR (150 MHz, CDCl3) d:
21.5 (C-1), 21.7 (C-2), 137.0 (C-3), 129.7 (C-4), 44.0
(C-5), 82.1 (C-6), 152.2 (C-7), 1053 (C-8), 35.3
(C-9), 32.9 (C-10), 128.7 (C-11), 170.5 (C-12), 9.2

(C-13), 26.8 (C-14), 168.5 (C-15), 50.9 (8-OCH3). LA
R HE S SCERIROE — 0, MRS 4 T 8B-
methoxyeremophil-3,7(11)-diene-8a,12(6a,15)-diolide

&Y s Ataghd (FEED, mp210~212 C;
'H-NMR (600 MHz, DMSO-de) J: 7.34 (1H, d, J= 1.6
Hz, H-2), 6.78 (1H, d, J = 8.2 Hz, H-5), 7.29 (1H, dd,
J = 82, 1.6 Hz, H-6); BC-NMR (150 MHz,
DMSO-ds) 0: 122.2 (C-1), 117.0 (C-2), 145.3 (C-3),
150.5 (C-4), 115.6 (C-5), 122.4 (C-6), 167.8 (C-7). LA
REHRE S SRR IE — B0, MUSE A 5 R 3.4-
TRERHIR,

WEW 6: KAERY; [o]y —11.6° (¢ 2.9,
CHCl;); 'H-NMR (600 MHz, CDCl3) d: 2.42 (1H, m,
H-1), 2.01 (1H, m, H-1), 2.40 (1H, m, H-2), 1.59 (1H,
m, H-2), 1.51 (2H, m, H-3), 1.41 (1H, m, H-4), 7.02
(1H, s, H-6), 6.19 (1H, s, H-9), 3.77 (1H, q, J = 7.1
Hz, H-11), 1.41 (3H, d, J= 7.1 Hz, H-13), 1.16 (3H, s,
H-14), 1.08 (3H, d, J= 6.1 Hz, H-15); '3C-NMR (150
MHz, CDCl3) d: 32.9 (C-1), 28.1 (C-2), 30.1 (C-3),
39.4 (C-4), 44.6 (C-5), 153.7 (C-6), 135.3 (C-7), 187.2
(C-8), 123.5 (C-9), 171.2 (C-10), 41.9 (C-11), 175.7
(C-12), 15.4 (C-13), 17.1 (C-14), 16.4 (C-15). L L%
5 sCmkikE — &0, MEELAEY 6 N
8-oxo0-eremophila-6,9-dien-12-oic acid.

& 7. LKA, mp 230~231 C; [o]h
+28.0° (¢ 0.20, CHCl3); 'H-NMR (600 MHz, CDCls)
o: 1.72 (1H, m, H-1), 2.05 (1H, m, H-1), 2.21 (1H, m,
H-2), 2.38 (1H, m, H-2), 6.86 (1H, t, J = 3.6 Hz, H-3),
5.14 (1H, brs, H-6), 4.69 (1H, dd, J = 12.0, 3.6 Hz,
H-8), 1.08 (1H, m, H-9), 2.21 (1H, m, H-9), 2.12 (1H,
m, H-10), 2.00 (3H, t, J = 1.8 Hz, H-13), 1.42 (3H, s,
H-15); BC-NMR (150 MHz, CDCls) §: 21.8 (C-1),
22.0 (C-2), 136.9 (C-3), 129.6 (C-4), 44.0 (C-5), 81.8
(C-6), 155.9 (C-7), 77.3 (C-8), 33.0 (C-9), 33.6
(C-10), 125.5 (C-11), 173.4 (C-12), 9.4 (C-13), 168.3
(C-14),27.0 (C-15). LA FHdf 5 SCikhos — 3502,
% e AL &9 7 N 8pH-eremophil-3,7(11)-dien-12,80
(14,60)-diolide.

&4 8: KK, mp 79~83 C;lalp +107°
(¢ 0.06, MeOH); 'H-NMR (600 MHz, CDCl3) 6: 1.42
(1H, m, H-1), 1.77 (1H, m, H-1), 1.34 (1H, m, H-2),
1.63 (1H, m, H-2), 1.34 (1H, m, H-3), 1.42 (1H, m,
H-3), 1.34 (1H, m, H-4), 4.69 (1H, s, H-6), 5.34 (1H,
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ddd, J = 10.8, 6.9, 1.6 Hz, H-8), 2.28 (1H, dd, J =
13.2, 6.9 Hz, H-9), 2.02 (1H, dd, J = 13.2, 11.1 Hz,
H-9), 1.88 (3H, d, J = 1.7 Hz, H-13), 1.22 (3H, s,
H-14), 0.84 (3H, d, J = 6.0 Hz, H-15); '*C-NMR (150
MHz, CDCl3) d: 36.0 (C-1), 22.2 (C-2), 29.6 (C-3),
33.4 (C-4), 46.4 (C-5), 71.3 (C-6), 160.6 (C-7), 76.1
(C-8), 41.4 (C-9), 76.1 (C-10), 122.1 (C-11), 174.6
(C-12), 8.7 (C-13), 10.6 (C-14), 16.1 (C-15). LA L%k
I 5 SCHRARE — 03, etk &Y 8y 8ok-
60,10B-dihydroxyeremophilenolide.

WEY 9: KERRY): [a]d +79.5° (¢ 0.12,
EtOH); 'H-NMR (600 MHz, CDCl;) d: 3.10 (2H, m,
H-1, 5),4.74 (2H, d, J= 4.2 Hz, H-2, 6), 3.88 (2H, dd,
J=13.6,9.6 Hz, H-4, 8), 4.25 (2H, dd, J = 6.6, 9.0 Hz,
H-4, 8), 3.91 (6H, s, -OCH3), 6.89 (4H, m, H-2', 5', 2",
5"), 6.82 (2H, dd, J= 1.8, 7.8 Hz, H-6’, 6""); 3C-NMR
(150 MHz, CDCl3) 0: 54.2 (C-1, 5), 85.9 (C-2, 6), 71.7
(C-4, 8), 56.0 (C-OCH3), 133.0 (C-1',1"), 108.6 (C-2',
2'"), 147.1 (C-3', 3"), 145.3 (C-4', 4"), 119.0 (C-5", 5"),
1143 (C-6', 6")o VA EHdls 5 S0k I8 — 204, g
EWE 9 AR

AW 10: FEEA[RR: (o] +135.2° (¢ 0.90,
MeOH); 'H-NMR (600 MHz, CDCls) 6: 1.77 (1H, m,
H-1), 1.41 (1H, m, H-1), 1.61 (1H, m, H-2), 1.32 (1H,
m, H-2), 1.38 (1H, m, H-3), 1.32 (1H, m, H-3), 1.18
(1H, m, H-4), 4.71 (1H, s, H-6), 2.43 (1H, d, J = 14.7
Hz, H-9), 1.88 (3H, s, H-13), 1.22 (3H, s, H-14), 0.81
(3H, d, J = 6.5 Hz, H-15); 3C-NMR (150 MHz,
CDCl3) o: 35.6 (C-1), 22.0 (C-2), 29.7 (C-3), 33.6
(C-4), 47.1 (C-5), 71.4 (C-6), 126.1 (C-7), 103.6
(C-8), 43.9 (C-9), 76.2 (C-10), 155.1 (C-11), 171.3
(C-12), 8.7 (C-13), 10.7 (C-14), 16.2 (C-15). LA L%k
Wk E — 0, MEELEY 10 K
6p,8B,10B-trihydroxyeremophil-7(11)-en-12,8-olide.

WEY 11: TERRY: [a]f +33.3°(c0.012,
CHCl3); 'H-NMR (600 MHz, CDCls) 6: 1.50 (1H, m,
H-1), 1.50 (1H, m, H-2), 1.86 (1H, m, H-2), 1.96 (1H,
m, H-3), 1.60 (1H, m, H-3), 2.60 (1H, m, H-5), 1.92
(1H, m, H-6), 1.10 (1H, m, H-7), 1.60 (1H, m, H-8),
1.10 (1H, m, H-8), 1.80 (1H, m, H-9), 1.41 (1H, m,
H-9), 1.29 (1H, m, H-11), 0.89 (3H, d, J = 6.6 Hz,
H-12), 0.65 (3H, d, J = 7.2 Hz, H-13), 1.22 (3H, s,
H-14), 4.33 (1H, d, J = 19.2 Hz H-15), 4.28 (1H, d,

J =192 Hz H-15); BC-NMR (150 MHz, CDCl) &:
57.0 (C-1), 25.4 (C-2), 29.5 (C-3), 212.4 (C-4), 50.8
(C-5), 47.1 (C-6), 49.2 (C-7), 22.9 (C-8), 42.0 (C-9),
73.0 (C-10), 30.0 (C-11), 21.9 (C-12), 15.4 (C-13),
20.4 (C-14), 68.0 (C-15). LA - Hd 5 5CiijdaE —gdel,
WS ENEY 11 24 10a,15-dihydroxy-oplopan-4-
one.

& 12: LEHRE R (LB, mp 126~
128 °C; [a]2 —28.0° (¢ 0.15, CHCL:); 'H-NMR (600
MHz, CDCL3) &: 3.40 (1H, dd, J = 4.2, 10.8 Hz, H-1),
1.98 (1H, m, H-2), 1.77 (1H, m, H-2), 1.80 (1H, m,
H-3), 1.73 (1H, m, H-3), 1.05 (1H, m, H-5), 3.74 (1H,
m, H-6), 1.28 (1H, m, H-7), 1.30 (1H, m, H-8), 1.62
(1H, m, H-8), 1.56 (1H, m, H-9), 1.98 (1H, m, H-9),
1.89 (1H, m, H-11), 0.99 (3H, d, J = 6.9 Hz, H-12),
0.93 (3H, d, J = 6.9 Hz, H-13), 1.05 (3H, s, H-14),
3.75 (1H, m, H-15), 3.65 (1H, d, J = 9.0 Hz, H-15);
BC-NMR (150 MHz, CDCl3) J: 80.5 (C-1), 28.0
(C-2), 39.8 (C-3), 76.6 (C-4), 57.6 (C-5), 75.6 (C-6),
51.2 (C-7), 22.3 (C-8), 39.1 (C-9), 33.3 (C-10), 29.6
(C-11), 18.6 (C-12), 20.7 (C-13), 12.8 (C-14), 80.4
(C-15). DL EXdE 5 scifkifoE — 507, MUeS e s
) 12 2N 6a,150-epoxy-1p,4B-dihydroxyeudesmane .

&M 13: AR AR, mp 137~139 °C; [o]h
+2.0° (¢ 0.20, CHCI3); 'H-NMR (600 MHz, CDCl5) 6:
222 (1H, m, H-2), 1.50 (1H, m, H-3), 1.51 (1H, m,
H-3), 1.89 (1H, m, H-5), 1.54 (1H, m, H-6), 1.39 (1H,
m, H-6), 1.41 (1H, m, H-7), 1.16 (1H, m, H-7), 3.44
(1H, t, J = 3.6 Hz, H-9), 2.04 (1H, m, H-10), 1.77 (1H,
m, H-10), 1.66 (1H, m, H-11), 1.63 (1H, m, H-11),
1.47 (1H, m, H-12), 1.43 (1H, m, H-12), 1.00 (3H, s,
H-13), 1.02 (3H, s, H-14), 0.92 (3H, s, H-15);
BC-NMR (150 MHz, CDCl) &: 70.7 (C-1), 38.2
(C-2), 34.1 (C-3), 35.1 (C-4), 44.0 (C-5), 20.5 (C-6),
35.5 (C-7), 39.4 (C-8), 72.3 (C-9), 28.2 (C-10), 33.5
(C-11), 42.5 (C-12), 20.8 (C-13), 30.6 (C-14), 26.6
(C-15). DL B 530kl — 50, BUE e s
%) 13 4 caryolane-1,98-diol .

&Y 14: TEKA, mp 152~153 C; [a]p
~3.0° (¢ 0.20, CHCl5); '"H-NMR (600 MHz, CDCls) :
3.80 (1H, dd, J = 6.0, 10.2 Hz, H-2), 1.72 (1H, m,
H-3), 1.51 (1H, m, H-3), 1.42 (1H, m, H-5), 1.45 (1H,
m, H-6), 1.34 (1H, m, H-6), 1.41 (1H, m, H-7), 1.10
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(1H, m, H-7), 3.33 (1H, brs, H-9), 2.00 (1H, m, H-10),
1.66 (1H, m, H-10), 1.70 (1H, m, H-11), 1.09 (1H, m,
H-11), 1.57 (1H, m, H-12), 0.92 (1H, m, H-12), 0.86
(3H, s, H-13), 1.04 (3H, s, H-14), 0.96 (3H, s, H-15);
BC.NMR (150 MHz, CDCl3) §: 44.2 (C-1), 80.9
(C-2), 47.6 (C-3), 37.2 (C-4), 50.5 (C-5), 20.7 (C-6),
33.2 (C-7), 34.7 (C-8), 75.2 (C-9), 26.0 (C-10), 26.4
(C-11), 35.6 (C-12), 25.4 (C-13), 31.5 (C-14), 28.3
(C-15). LA B 5 ks — 500, M e s
Y114 & (—)-clovane-2,9-diol.

& 15 TESIRY); 'H-NMR (600 MHz,
DMSO-de) 6: 3.74 (1H, m, H-1a), 3.44 (1H, m, H-1b,
6'), 2.28 (2H, m, H-2), 5.36 (1H, m, H-3), 5.43 (1H,
m, H-4), 2.03 (2H, m, H-5), 0.93 (3H, t, J = 7.5 Hz,
H-6), 4.13 (1H, d, J = 7.8 Hz, H-1"), 2.94 (1H, t, J =
8.5 Hz, H-2'), 3.14~3.01 (5H, m, H-3', 4, 5'), 3.66
(1H, m, H-6'); 13C-NMR (150 MHz, DMSO-de) ¢:
69.3 (C-1), 27.7 (C-2), 124.1 (C-3), 134.1 (C-4), 20.7
(C-5), 143 (C-6), 102.8 (C-1"), 73.3 (C-2"), 76.3
(C-3"), 69.8 (C-4"), 75.6 (C-5"), 61.3 (C-6'). LA L-%#s
5 SRR IE R A — L0, MU A 15 I-3-
Ol 225 -B-D- ML MR ] 6 A T

&Y 16: EEKA; 'H-NMR (600 MHz,
DMSO-ds) 6: 6.16 (1H, s, H-6), 6.36 (1H, s, H-8),
7.74 (2H, d, J = 8.4 Hz, H-2', 6), 6.91 (2H, d, J = 8.4
Hz, H-3', 5'), 5.29 (1H, s, H-1"), 0.98 (3H, d, J = 6.0
Hz, H-6); 3C-NMR (150 MHz, DMSO-ds) : 157.1
(C-2), 134.7 (C-3), 177.6 (C-4), 1612 (C-5), 98.6
(C-6), 164.2 (C-7), 93.7 (C-8), 156.3 (C-9), 104.0
(C-10), 120.3 (C-1"), 130.4 (C-2"), 115.2 (C-3"), 160.1
(C-4"), 115.3 (C-5"), 130.5 (C-6'), 101.7 (C-1'), 70.5
(C-2"), 703 (C-3"), 71.1 (C-4), 70.0 (C-5"), 17.6
(C-6")o LA FH 5 STk — 3502, MUE &9
16 N1 ZEW}-3-0-0-L- R 2HEE .

EY 17 HEH K, mp 240~242 C;
'H-NMR (600 MHz, DMSO-ds) J: 6.19 (1H, brs,
H-6), 6.39 (1H, brs, H-8), 7.57 (1H, brs, H-2"), 6.84
(1H, d, J = 8.9 Hz, H-5'), 7.58 (1H, d, J = 8.9 Hz,
H-6'), 5.46 (1H, d, J= 7.1 Hz, H-1"), 2.08~3.34 (5H,
m, H-2"~5",6"b), 3.57 (1H, d, J = 12.0 Hz, H-6"a);
I3C-NMR (150 MHz, DMSO-ds) 6: 156.6 (C-2), 133.8
(C-3), 177.9 (C-4), 161.7 (C-5), 99.2 (C-6), 165.0
(C-7), 94.0 (C-8), 156.8 (C-9), 104.3 (C-10), 121.6

(C-1"), 116.6 (C-2"), 145.3 (C-3'), 149.0 (C-4'), 115.8
(C-5'), 122.1 (C-6'), 101.4 (C-1"), 74.6 (C-2"), 77.0
(C-3"), 70.4 (C-4"), 78.0 (C-5"), 61.4 (C-6"). LI -3
85 SCHRARE H AR — 222, R A 17 Tt
B3R -3-0-B-D- Mt W A A B -

&Y 18: A A [o]p —50.0° (¢ 0.01,
MeOH); 'H-NMR (600 MHz, CDCls) 6: 1.63 (1H, m,
H-1), 1.07 (1H, m, H-2), 1.41 (1H, m, H-2), 1.63 (1H,
m, H-3), 1.41 (1H, m, H-3), 1.91 (1H, m, H-5), 1.91
(1H, m, H-6), 1.91 (1H, m, H-7), 1.07 (1H, m, H-8),
1.41 (1H, m, H-8), 1.91 (1H, m, H-9), 1.53 (1H, m,
H-9), 0.89 (3H, d, J= 6.6 Hz, H-12), 0.68 (3H, d, J =
6.6 Hz, H-13), 1.25 (3H, s, H-14), 2.20 (3H, s, H-15),
4.52 (1H, d, J = 7.2 Hz, H-1"), 3.33 (1H, m, H-2"),
3.54 (1H, m, H-3"), 3.26 (1H, m, H-4'), 3.60 (1H, m,
H-5"), 3.80 (IH, m, H-6"); '3C-NMR (150 MHz,
CDCly) 6: 54.0 (C-1), 25.6 (C-2), 28.6 (C-3), 211.3
(C-4), 55.3 (C-5), 46.6 (C-6), 49.2 (C-7), 22.7 (C-8),
38.6 (C-9), 81.1 (C-10), 29.7 (C-11), 22.0 (C-12), 15.6
(C-13), 18.3 (C-14), 29.5 (C-15), 96.3 (C-1"), 73.4
(C-2)), 754 (C-3"), 69.5 (C-4"), 76.5 (C-5"), 61.6
(C-6")o LA EHHf 5 SR RE — 20, S e &)
18 A (-)-oplopan-4-one-10-a-O-B-D-glucoside.
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