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One new prenylated Ce-C3 compound from fruits of Illicium lanceolatum
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Abstract: Objective To study the chemical constituents from the fruits of Illicium lanceolatum. Methods The chemical
constituents were isolated and purified by column chromatography on silica gel, MCI gel, RP-Cis, Sephadex LH-20, and HPLC.
Their structures were elucidated on the basis of spectroscopic data. Results Fifteen compounds including four prenylated Ce-Cs
compounds, three phenylpropanoids, one phenylethanol glycoside, five seco-prezizanne sesquiterpenes, and two abscisic acid
derivatives were isolated from 95% ethanol aqueous extract of I. lanceolatum, and the structures were identified as illancinone A (1),
illioliganone C (2), 2-allyl-2-(3-methylbut-2-enyl)-4,5-methylenedioxy-cyclohexa-3,5-dien-1-one (3), 4-allyl-2,6-dimethoxy-3-
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(3-methyl-2-butenyl)phenol (4), 3,4'-dihydroxy-propiophenone (5), 2,6-dimethoxy 4-allylphenol (6), 3,4'-dihydroxy-propiophenone-
3-0O-B-D-glucopyranoside (7), phenylethyl-O-p-D-glucopyranoside (8), 2a-hydroxyanisatin (9), 2a-hydroxyneoanisatin (10),
neoanisatin (11), anisatin (12), 2-oxo-6-dehydroxyneoanisatin (13), rel-5-(3S,8S-dihydroxy-1R,5S-dimethyl-7-oxa-6-oxobicyclo

[3,2,1]-oct-8-yl)-3-methyl-2Z,4E-pentadienoic acid (14) and phaseic acid (15). Conclusion Compound 1 is a new compound

named illancinone A, compounds 5, 7, and 8 are isolated from Illicium genus for the first time, and compounds 2—8, 11, and 13—15

are isolated from this plant for the first time.

Key words: Illicium lanceolatum A. C. Smith; seco-prezizaane sesquiterpenoid; prenylated Ces-C3 compound; illancinone A; 3,4'-dihydroxy-
propiophenone; 3.,4’-dihydroxy-propiophenone-3-O-p-D-glucopyranoside; neoanisatin

J\AJE Micium Linn 2 )\ AEL (lliciaceae) 1%
HHLAE, 1ZE KL 50 f, FESAALELMNAR
AR EE S, HEAA 28 Bl B AT AR R E R AN
VORI X2, )\ fyJE A DA S, MR AZ,
FHF a7 RIR DT 48 o BRAT 80455« M55 H I &5,
BASEZARAME, Hb)\MmE &g (b
EZ58) gk N\ N\ 1. verum Hook. f.
TR S, B EA . EE X, FER
KRS BRI, TR IR A 0
SERRE s HUARURZ 25 B A HARUEZ 1. difengpi B. N.
Chang et al. [T Kz, A8 BRRBRIE S 4TSI 28
AT TIRIT RGBT 28 . BN IERER . E Ak
N\ EE T T BN RGN E I,
&I seco-prezizaane. allo-cedrane. anislactone %4 =4,
A B A > A e M R U Ce-Cs BB YIAE

(0]

BURHEROY, R H R e AR B MaE
Ity PLOTRIRTREEEE . Hom 28 S g e,
W& 15 2 1. lanceolatum A. C. Smith. Jy/\ff
JEBIEY), N AAEm. FFE, ARERFEEY, *
BRI EVLI . W Wb, M. (hE
AREC ) 0E, PEFHEERARE AN, Eih
ERATHU R ST R P, SCHRITE ST R IE ZAE )
HUE BB . A EE AR G L S A SR A
Co-Ca A AW 1 4 110141, [i] i A 1438 £ iy T 06 43¢
B TEiAs RSLATIR A, R R 1 ANEA 5/5/6
ZIRE SR B Y seco-prezizaane i EwE A 2 A
10,14-cyclo-seco-prezizaane {5k, Ayitk—5 %
NRFOZHE B, ARSI 4k 80 Bt i T
B RITF AL AT, N 7 BS45 3] 15 M &
Y (L), % it i E A A Cillancinone

14 15

1 & 1~15 BysEi
Fig. 1 Chemical structures of compounds 1—15
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A, 1). illioliganone C (2). 2-allyl-2-(3-methylbut-
2-enyl)-4,5-methylenedioxy-cyclohexa-3,5-dien-1-one
(3) . 4-allyl-2,6-dimethoxy-3-(3-methyl-2-butenyl)
phenol (4). 3.4- "I K EE (3,4-dihydroxy-
propiophenone, 5). 2,6- — 4 3 -4- I A & 2K 19y
(2,6-dimethoxy 4-allylphenol, 6). 3,4- 234 iH-
3-O-p-D- It M % 4 ¥% ¥ ( 3,4'-dihydroxy-propio
phenone-3-0-B-D-glucopyranoside, 7). 7K ZE#-O-B-
D- Mt M % % #F 1F  ( phenylethyl-O-B-D-gluco-
pyranoside , 8 ) . 20- & FF H # E (20
hydroxyanisatin, 9 2a-¥23£5i 55 5.5 2% (20-hydroxy-
neoanisatin, 10). ¥FFHEEFR (neoanisatin, 11).
FEEHZEK (anisatin, 12). 2-Ff0-6- LI P FELL
% ( 2-oxo0-6-dehydroxy-neoanisatin , 13 ). rel-5-
(3S,8S-dihydroxy-1R,5S-dimethyl-7-oxa-6-oxobicyclo
[3,2,1]-oct-8-yl)-3-methyl-2Z,4E-pentadienoic acid (14).
4L 58 (phaseic acid, 15), HAk&4) 1~4
N R FERUR) Ce-Cs 28, 5~7 ARNHRRK, 8
NRGEEHI, 9~13 NFEHEHF R seco-
prezizanne 13, 14 F1 15 AMERRATEY. h&
W1 NER A, WA S, 7. 8 NEIRMNZEHEY)
R, LA 2~8. 11. 13~15 NEIRMiZIEY)
BRI
1 U5

Bruker Avance Il 500 MHz. Avance Il 600
MHz. AV 800 MHz #Z i H:ARAX (F&[H Bruker 2 #));
Thermo NICOLET iS10 H£L4h k4% (32 [H Thermo
A7]); Shimadzu UV-2700 48 4M AT 0L 406 Y6 BEAX CH
A Shimadzu /A ); Jasco P-1020 74 F B ¥ v jie
Jei CHZA Jasco A7]); Shimadzu UPLC-IT-TOF
g R R (HA Shimadzu A7]); Applied
Photophysics V100 [& — & i 1 (%< [E Applied
Photophysics /A7 ); Multiskan FC MEFril (5[
Thermo A &) ); Agilent 1260 & &kl AH ik 4% (3£ H
Agilent A HRBAHEIEC CEERERHECE
FRZA®]); Zorbax SB-Cyg t1 i1 (150 mm < 9.4 mm,
5um, E[E Agilent Ar]); FEEERER (200~300
H, IGYT AR T )5 GFoss 12 (LR RER AR Il
PTTTHFREAL ) ) il 2 W2 (o Ak ISR il i) TiT ¥
¥4 ) ) Sephadex LH-20 CFi 8 Amersham
Biosciences /A ] ); MCI gel (CHP 20P, 75~150 um;
H A =35tk X 224D RP-C1s(50 pm, HA YMC
AFD; EIEFE A RBEHCER AT 4

M HEE CREETT KRR R B R AR BTl
RN TR R G ; 1-F e -4- R FE kg
21 (MPP*, £ % Sigma 22 7] ); 3-(4,5- dimethylthiazol-
2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-
2H-tetrazolium (MTS, 3£[E Promega A #]); PC12
Ytk (3EE ATCC 4HfE)EFE).

2581 2019 4 8 AR A VURIEE, JFd T E
Fh2E Bt B AR I 0BT B R 9 01 5 5 O )\ f
P57 1. lanceolatum A. C. Smith. 552,
FrAs (20190807i) fRAF(E B BHAEMIBE FE BT R4k 5
L5 PR BT YRR SR FH [ 5% TS
2 REENH

Pt T A TR RS 8 kg, WS ] 95% 2.1
ARSI (BRI 48 h, JE 37K, AR RIUR, JJE
ZTRIRARBIRE 773 g, /i T /K o HES R 2T
FHL 3 IR BIBETR LT ZERURE 222 9. B IR Ll
BR824 i IR 3% (MCI gel), DL EE-7K (30 ¢
70—100 : 0) BHEEVEALZ TLC K, & A0 [H55 5
53 Fr. 1~6. Fr. 1 (10.2 9) & HFERE (RP-Cig),
PLFFEE-7K (5 1 9550 © 50) B SIS Fr. 1.1~
1.7. Fr. 1.1 (210 mg) & IEARER A B Ch k-
BER 2,056 6 - 4) 4y 1524k 54 10 (50 mg). Fr. 1.3
(330 mg) LIEAHRERAE GBS, DL S BE-BER £
fig (6:4) PeifREkA% 9 (100mg). Fr.2 (5.6
90 & IEAHRER A B CHMEE-BE R .05 8 & 2—6 !
4) BEREVRMG, 2078 2 6 R i R AR ARG I A A ]38 40
B3 Fr. 2.1~2.4. Fr. 2.2 (120 mg) & IEAHREREE
it CHMMBE-BERR ZFE 7.5 © 2.5) P EEIHLEY
5(3.6 mg). Fr. 2.4 (350 mg) & IEAHRER A (B3 O
HEE-FAEE 90 1), H&H4 HPLC (HEE-/K
17 : 83, {RFAE 3 mL/min), HELEY 14 (20
mg, tr=29.1 min). Fr.3 (8.8 ¢) & IEMEERA:E
(ST -HEE 200 ¢ 1550 & 1) BEEEGENL, A IFFEAH
[E#B 50753 Fr. 3.1~3.3. Fr. 3.1 (620 mg) £ 1FA
TERAE i (EA-TA R 8.5 ¢ 1.5) 55 2 ANH 4y Fr.
3.L1FIFr. 3.1.2, FoiaHEFES RGN AEY
12 (166 mg). 13 (1.6 g). Fr. 4 (16 g) 2 AHkE
il (RP-Cig), DAHEE-7K (40 : 40—60 : 40) F6
FEde i, 283 )= it AR & 9F o 4 N4H 53 Fr
4.1~4.4, Fr. 4.1 ZIEABRERCAE B C i e -5
T 6.5 1 3.5) 3 F|{LA4 11 (200 mg). Fr4.3 (180
mg) & IEFRERATE R CAymBE-TaEE 9 @ 1.
- 20 @ DAFNEAEY 1(2mg). 2(5.6 mg).
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15 (11.6 mg). Fr. 5 (15 @) & [ AHFE 3% (RP-Cag),s
PLEFEE-7K (50 © 50—70 : 30) BHEEEEHL, & IR
21535 Fr. 5.1~5.5, Fr. 5.1 (2.3 9) & IEAHEER
FEEE Cf M BE-BEER 6 20 © 19 & 1) BREEHEI,
4y E518 3] Fr. 5.1.1~5.1.3. Fr. 5.1.1 (340 mg) £
Sephadex LH-20 (& fj-FEE 11 1), IEAHAERAE: (G
i BE-BS R 218 20 @ D BEAESML & 6(121
mg). Fr.5.2 (160 mg) L IEMEERAEGIE, DI
fik- AR (15 @ 1D HeMifS 2IEY) 4 (16 mg). Fr. 5.3
(106 mg) £l % 8 2 o il ik feobi. (S0 -FR I 9.8
0.2) 4y 13 EIMLEY 3 (10.4 mg).

KZIRE (551 9) £ D101 KALW AEH: (it /)
B, SoHgiKuEm (20 L), SRJE F4l BB (30
L), W4 R BE MR 2R E 62 9. FHREBEM
REZFREBMEAE (MCI geD, FAHEE-K (5:
95—60 : 40) BREEVEML, & IFAHERE 33 Fr. 7~
14, Fr.8 (220 mg) £ IEAHREIRAT: i (BEER £.B5-
PIRE 15 D ERMEEY 7(31 mg). Fr. 11 (120 mg)
AR A, DLE5-TAEH (5.5 1 4.5) Bt
HBEE 8 (11.1mg).

3 HMETE

&Y 1: L ORY, 1R IE 851 HR-ESI-MS
(m/z: 283.154 2 [M+H]*, it+51E 283.154 0) #fisE
53 F 3N CisH220s, AHFIE R 5. [o]y +208.7 (c
0.12, MeOH); UV A" (nmy): 249 (3.94); IR Jtilkh
BIRZEYIPFERE (3440 cm™Y), BrFEE (1707
cmt). X (1644 cm™) FEEHl. TG 1 1)
IH-NMR (800 MHz, DMSO-ds) #1 *C-NMR (200
MHz, DMSO-ds) ¥i#ii (& 1), #ERiZtb &4+
£ 2 N3 [0 1.01 (3H, s, Hs-13), 1.00 (3H, s,
Hs-14); 6c27.3 (C-13), 24.6 (C-14)], 1 NMAH % [on
3.67 (s); 6c56.3], 1 MdiAFE [0w2.45 (1H, dd, J =
13.7, 8.6 Hz, H-7a), 1.97 (1H, dd, J = 13.7, 8.6 Hz,
H-7b), 5.61 (1H, m, H-8), 5.00 (2H, m, H-9); 6c40.9
(C-7), 134.0 (C-8), 118.4 (C-9)]. 14 B iz g BUARIK
o, NELFIEH [on5.48 (1H, s, H-6); dc 200.2 (C-1),
170.6 (C-5) , 103.9 (C-6)], 2 M HFE [641.95 (1H,
J = 12.5 Hz, H-3a), 1.44 (1H, d, J = 12.5 Hz, H-3p),
1.36 (1H, dd, J = 12.3, 3.2 Hz, H-10a), 1.28 (1H, t, J =
12.3 Hz, H-10B); dc42.1 (C-3), 33.7 (C-10)], 1 Mk

F1 &Y 18 H-71 BC-NMR #iE
Table 1 !H- and *C-NMR data for compound 1

N 12 1b
Hiefir OH oc OH oc
200.2 201.3
46.0 475
3a 1.95(1H,d, J=12.5Hz) 42.1 1.68 (1H, d, J=12.7 Hz) 41.3
3B 1.44 (1H,d, J=12.5Hz) 2.25(1H,d, J=12.7 Hz)
934 94.4
170.6 168.8
5.48 (1H, s) 103.9 5.53 (1H, s) 104.8
Ta 2.45 (1H, dd, J =13.7, 8.6 Hz) 40.9 2.68 (1H, dd, J=13.7, 8.6 Hz) 419
7b 1.97 (1H, dd, J = 13.7, 8.6 Hz) 2.07 (1H, dd, J=13.7,8.6 Hz)
8 5.61 (1H, m) 134.0 5.68 (1H, m) 133.6
9 5.00 (2H, m) 118.4 5.09 (2H, m) 1195
10a 1.36 (1H, dd, J =12.3, 3.2 Hz) 33.7 1.51 (2H, m) 34.8
108 1.28 (1H,t,J=12.3 Hz)
11 3.19 (1H, dd, J=12.3, 3.2 H2) 77.3 3.41 (1H, dd, J=9.3, 6.5 Hz) 78.7
12 70.2 72.1
13 1.01 (3H, s) 27.3 1.20 (3H,s) 27.2
14 1.00 (3H, s) 24.6 1.15 (3H,s) 24.6
OCHs 3.67 (3H,9) 56.3 3.80 (3H, s) 57.2
12-OH 4.23 (s)
4-OH 6.84 (s)

aRAR  F SE AR A5 1 BdE (8007200 MHZ); P ARG FRill 45 5 (600/150 MHZ)
aData were recorded in DMSO-dg (800/200 MHz) ; ® Data were recorded in CDCl; (600/150 MHz)
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EALHIR L [on 3.19 (1H, J = dd, 12.3, 3.2 Hz,
H-11); 6c77.3 (C-11)], 1 L4l [on 6.84 (s, 4-OH);
dc 93.4 (C-4)], 1 MEAEAIIBER [6c 70.2 (C-12)],
1 ANZER [0c46.0 (C-2)]. BT a, B AN FIER A7 75
B 3 MRS, 456 BRI AR o AR i
WA 1 B SRS R 7 B HE U Ce-Ca 2K
HE.

HMBC it (& 2), H-6 5 C-1, C-2, C-4, C-5;
5-OCH3(0n 3.67) 5 C-5, Hx-3 55 C-1, C-4, C-5 [{J#H
K, M T ZMAEY RIS, HH C-5 F1 C-6
R RVEEUR, C-1 H1 C-5 43 JilH e A1 4 KL
fRo H-NMR i op 4.23 Jy i, [FRHZIEIRES
C-12, C-13, C-14 f£7£ HMBC #3%, £ C-12 EH
I, HMBC i H-11 5 C-2, C-10 #3%, LA
Je Hp-10/H-11 f¥] *H-1H COSY #i3%, 454 C-4 hifik
AR (0c 93.4) AR C-2 Al C-11 firid i
AMARIE, WA EZAAE YR IIIRIES . He7 5
C-1 1 C-10 ) HMBC #H2%, LLK Ha-7/H-8/H-9 [1]
'H-1H COSY #H%, UiHH C-2 A MmN, Itk
4b, 12-OH, H-13, H-14 5 C-11 [ HMBC 2%, &
W] 2-$2 - INFEAE C-11 U, &R, a1
(RAE o #4 Z JE e 73 BT A & HORT ROESY AH KT &
(B 2). T A 1L BAMHNITESS R, 12 4-OH
A1 C-2 S FE N B BTl TH-NMR 3£ H-11 X
HIE, FAHECN 123 F13.2 Hz, £H H-11 N a
B BT A, HE—2bilid H-6/H-11, H-3p/H-10B,
H-10p/H-13 1) ROESY #HXAFRESL, &5, @it
A ECD MiEtb&W 1 Mdaxim i, i
CONFLEX 8A {51k &4 1 (2R,4S,11S) #EATH
RIWE, G 7 MYI%R (Boltzmann distribution>
5%). FIH i 09 AR YE % iz s B (DFT),
K H B3LYP/6-31+G (d) fEMRALIELLAA PCM
CHHED) HOHIUER GEAT AL . TRAGSS BIAE BUAR A

'H-'HCOSY == ROESY » *

HMBC 7~

E2 &% 1# H-HCOSY. HMBC % ROESY 8%
Fig. 2 Key 'H-'H COSY, HMBC and ROESY correlations
of compound 1

SN EJEZ KB (TDDFT ), XK H
B3LYP/6-311++G (2d, p) TEARALIZELLEER PCM (H
) thidk T ECD 115 . 12 SpecDis 1.70.1 #A4-4U
&, 4k 2R,48,115-1 F11 2S,4R,11R-1 {15 ECD K.
Wik 3 fioR, 2R,4S,118-1 115 ECD % & 5 512l ECD
EEEERE G . B, A 1 4 B E N
2R,45,11S. &R EWAEY L WHL &, s bk
B I TR A A
— Exp. for 1

------- Calcd. for 2S,4R,11R-1

10 » - - - Calcd. for 2R,4S,11S-1

ECD (mdeg)
2.9

|
(3]
1

|
=
o
1

200 250 300 350 400
Alnm

3 HEY1RYSNFIITE ECD 1EE
Fig. 3 Experimental and calculated ECD spectra of
compound 1

&Y 2: ToEImRYI, ESI-MS m/z: 303 [M+
Na]*. H-NMR (500 MHz, acetone-ds) J: 5.63 (1H, s,
H-3), 5.47 (1H, s, H-6), 2.46 (1H, dd, J = 13.2, 7.2 Hz,
H-7a), 2.27 (1H, dd, J = 13.2, 7.4 Hz, H-7b), 5.55
(1H, m, H-8), 4.94 (1H, d, J = 16.0 Hz, H-9a), 4.89
(1H, d, J = 10.0 Hz, H-9b), 2.15 (1H, d, J = 13.9 Hz,
H-10a), 1.50 (1H, dd, J = 13.9, 9.4 Hz, H-10b), 3.07
(1H, m, H-11), 1.00 (3H, s, H-13), 1.01 (3H, s, H-14),
5.89 (1H, s, H-15a), 5.87 (1H, s, H-15b), 3.47 (1H, d,
J = 4.9 Hz, 11-OH), 3.23 (1H, s, 12-OH); *C-NMR
(125 MHz, acetone-ds) o: 202.1 (C-1), 53.6 (C-2),
110.7 (C-3), 143.6 (C-4), 165.5 (C-5), 99.0 (C-6), 46.8
(C-7), 134.1 (C-8), 117.9 (C-9), 43.5 (C-10), 76.3
(C-11), 72.7 (s, C-12), 25.6 (q, C-13), 24.2 (q, C-14),
102.5 (C-15). LA Fif2eids 5 SOk i R AR —F ),
%S 2 illioliganone C.

B 3: BRI EHIRY), ESI-MS m/z: 271 [M+
Na]*. 'H-NMR (500 MHz, CDCls) 6: 5.61 (1H, s,
H-3), 5.42 (1H, s, H-6), 2.60 (1H, dd, J = 13.3, 7.3 Hz,
H-7a), 2.20 (1H, dd, J = 13.3, 7.4 Hz, H-7h), 5.55
(1H, m, H-8), 4.98 (1H, d, J = 16.0 Hz, H-9a), 4.95
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(1H, d, J = 10.0 Hz, H-9b), 2.52 (1H, dd, J = 14.0, 7.5
Hz, H-10a), 2.24 (1H, dd, J = 14.0, 7.5 Hz, H-10b),
4.92 (1H,1,J = 7.5 Hz, H-11), 1.64 (3H, s, H-13), 1.58
(3H, s, H-14), 581 (2H, d, J = 5.7 Hz, H-15);

13C-NMR (125 MHz, CDCls) d: 202.8 (C-1), 54.5
(C-2), 109.2 ( C-3), 144.3 (C-4), 164.4 (C-5), 100.0
(C-6), 45.1 (C-7), 133.5 (C-8), 118.4 (C-9), 39.7
(C-10), 118.8 (C-11), 135.3 (C-12), 18.4 (C-13), 26.3
(C-14),101.7 (C-15). LA b2 ¥dfs 5 SOk 1 A
— 28], Wtk &9 3 N 2-allyl-2-(3-methylbut-
2-enyl)-4,5-methylenedioxy-cyclohexa-3,5-dien-1-one.

b &Y 4: TEEIMRY), ESI-MS m/z: 285 [M+
Na]*. H-NMR (500 MHz, CDCls) ¢6: 6.49 (1H, s,
H-5), 3.31 (4H, m, H-7, 10), 5.95 (1H, m, H-8), 5.04
(2H, m, H-9), 4.98 (1H, 1H, t, J = 7.0 Hz, H-11), 3.85
(3H, s, OCHgs), 3.84 (3H, s, OCHzs), 1.76 (3H, s,
H-13), 1.68 (3H, s, H-16); *C-NMR (125 MHz,
CDCls) 0: 131.5 (C-1), 146.0 (C-2), 126.7 (C-3), 129.5
(C-4), 1084 (C-5), 1459 (C-6), 37.3 (C-7), 137.9
(C-8), 115.9 (C-9), 25.5 (C-10), 124.1 (C-11), 137.2
(C-12), 18.3 (C-13), 26.1 (C-14), 61.1 (OCHs3), 56.5
(OCHs). LA bl ddfs 55 SOk i A —Flel, %
ELEY 4 N 4-allyl-2,6-dimethoxy-3-(3-methyl-
2-butenyl)phenol.

&Y 5: ToEImRYI, ESI-MS m/z: 189 [M+
Na]*. *H-NMR (500 MHz, pyridine-ds) J: 3.38 (2H, t,
J =6.2 Hz, H-2) 4.36 (2H, t, J = 6.2 Hz, H-3), 8.16
(2H, d, J = 8.6 Hz, H-2', 6"), 7.16 (2H, d, J = 8.4 Hz,
H-3', 5"); BC-NMR (125 MHz, pyridine-ds) 6: 198.3
(C-1), 42.3 (C-2), 58.7 (C-3), 130.1 (C-1), 1316
(C-2', 6"), 116.4 (C-3', 5'), 164.0 (C-4). LA Iif2x%y
I 5 SCERIROE FE A — 21T, SEEE 5 N 3, 4-
TR TR .

&Y 6: ARAR, ESI-MS m/z: 217 [M+
Na]*. H-NMR (500 MHz, CDs0OD) ¢: 6.41 (2H, s,
H-3, 5), 3.25 (2H, dd, J = 6.8, 1.5 Hz, H-7), 5.92 (1H,
m, H-8), 5.01 (2H, m, H-9), 3.77 (6H, s, OCHa);
13C-NMR (125 MHz, CD30D) §: 132.0 (C-1), 149.1
(C-2, 6), 106.7 (C-3, 5), 134.7 (C-4), 41.2 (C-7), 139.2
(C-8), 115.6 (C-9), 56.6 (OCH3). LA L ifb2fidl 5
BRI TE H A — 3108, e G 6 O 2,6- - H k-
AW IR 2R T o

&Y 7. AR, ESI-MS m/z: 351 [M+

Na]*. H-NMR (500 MHz, CD30D) ¢: 3.14 (2H, m,
H-2), 3.29 (2H, m, H-3), 7.90 (2H, m, H-2', 6"), 4.31
(1H, d, J = 7.8 Hz, H-17); 3C-NMR (125 MHz,
CD30D) 6: 199.5 (C-1), 39.5 (C-2), 66.6 (C-3), 130.2
(C-17), 132.1 (C-2', 6'), 116.4 (C-3, 5), 164.1 (C-4"),
104.8 (C-1"), 75.2 (C-2"), 78.1 (C-3"), 71.7 (C-4"),
78.1 (C-5"), 62.8 (C-6"). LA _if22%dl 5 CikifiE
FAR—FL, KA 7 N 3,4 RIEIK -
3-O-B-D- itk g 1 A7 B 17

&9 8: TLEMIRY, ESI-MS m/z: 307 [M+
Na]*. H-NMR (500 MHz, CD30D) : 7.27 (5H, m,
H-2~6), 2.95 (2H, m, H-7), 4.10 (1H, m, H-8a), 3.74
(1H, m, H-8b), 4.32 (1H, d, J = 7.7 Hz, H-1");
3C-NMR (125 MHz, CDs0D) §: 139.9 (C-1), 129.2
(C-2, 6), 129.9 (C-3, 5), 127.1(C-4), 37.1 (C-7), 71.6
(C-8), 104.2 (C-1), 74.9 (C-2), 77.8 (C-3'), 715
(C-4"),77.9 (C-5"), 62.6 (C-6"). LA _Lilf=%ifs 55 SC ik
RIEFA—FC, KEiE&Y 8 K LEE-O-B-D-
MLL et 7 26 W T

&Y 9: TtasERg: & (HEE, ESI-MS m/z:
367 [M+Na]*. H-NMR (500 MHz, CD;0D) 4: 2.26
(1H, m, H-1), 3.82 (1H, dd, J = 8.1, 6.6 Hz, H-2), 4.67
(1H, d, J = 8.1 Hz, H-3), 4.26 (1H, dd, J = 3.8, 2.1 Hz,
H-7), 2.53 (1H, dd, J = 14.8, 2.1 Hz, H-8a), 2.11 (1H,
dd, J = 14.8, 3.8 Hz, H-8b), 4.17 (1H, s, H-10), 1.52
(3H, s, H-12), 4.45 (1H, d, J = 6.7 Hz, H-14b), 4.06
(1H, d, J = 6.7 Hz, H-14a), 1.14 (3H, d, J = 7.2 Hz,
H-15); 3C-NMR (125 MHz, CD3OD) ¢: 48.3 (C-1),
77.1 (C-2), 70.6 (C-3), 84.9 (C-4), 65.4 (C-5), 75.3
(C-6), 82.4 (C-7), 27.5 (C-8), 48.5 (C-9), 69.8 (C-10),
175.7 (C-11), 21.8 (C-12), 169.2 (C-13), 65.5 (C-14),
11.7 (C-15) LA a2z s b5 S ik dE 2k A — 2y,
U AW 9 N 20- AT FR AR R

&) 10: ToasHIRE i (HEE) . ESI-MS m/z:
351 [M+Na]*. 'H-NMR (500 MHz, acetone-ds) &:
2.36 (1H, m, H-1), 4.08 (1H, m, H-2), 2.84 (1H, dd,
J=14.0,9.0 Hz, H-3a), 1.62 (1H, dt, J = 14.0, 0.9 Hz,
H-3b), 4.20 (1H, dd, J = 3.7, 2.2 Hz, H-7), 2.57 (1H,
dd, J = 14.7, 2.2 Hz, H-8a), 2.08 (1H, dd, J = 14.7, 3.7
Hz, H-8b), 4.24 (1H, d, J = 3.5 Hz, H-10), 1.48 (3H, s,
H-12), 4.28 (1H, d, J = 6.5 Hz, H-14a), 3.99 (1H, d,
J = 6.5 Hz, H-14b), 1.14 (3H, d, J = 7.2 Hz, H-15),
3.74 (1H, d, J = 6.5 Hz, 2-OH), 5.18 (1H, d, J = 35
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Hz, 10-OH), 6.13 (1H, s, 4-OH), 5.55 (1H, s, 7-OH);
13C-NMR (125 MHz, acetone-ds) &: 49.5 (C-1), 78.9
(C-2), 43.6 (C-3), 84.7 (C-4), 66.7 (C-5), 75.1 (C-6),
82.0 (C-7), 27.8 (C-8), 52.4 (C-9), 70.0 (C-10), 174.4
(C-11), 22.7 (C-12), 168.1 (C-13), 65.5 (C-14), 11.6
(C-15) LA b2 204 5 SOk s (1 e A — 522,
YEAY) 10 N 20- I H AR R K.

& 11 AEKFER, ESI-MS m/z: 335 [M+
Na]*. H-NMR (500 MHz, CDCls) d: 4.60 (1H, m,
H-7), 412 (1H, s, H-10), 4.34 (1H, d, J = 6.4 Hz,
H-14a), 4.19 (1H, d, J = 6.4 Hz, H-14b), 1.35 (3H, s,
H-12), 1.26 (3H, d, J = 7.2 Hz, H-15); 3C-NMR (125
MHz, CDCl3) 6: 34.9 (C-1), 28.2 (C-2), 32.9 (C-3),
84.4 (C-4), 65.7 (C-5), 81.1 (C-6), 80.3 (C-7), 28.2
(C-8), 53.2 (C-9), 71.0 (C-10), 174.7 (C-11), 22.9
(C-12), 171.9 (C-13), 64.1 (C-14), 12.6 (C-15). bL I
2 A 5 SRR IE A — B, e A 11
NI R

&M 12: JotasHIRES & (FREE), ESI-MS m/z:
351 [M+Na]*. H-NMR (500 MHz, acetone-ds) J:
4.94 (1H, m, H-3), 417 (1H, dd, J = 3.7, 2.1 Hz, H-7),
4.26 (1H, d, J = 3.3 Hz, H-10), 4.39 (1H, d, J = 6.6
Hz, H-14a), 3.97 (1H, d, J = 6.6 Hz, H-14b), 1.44 (3H,
s, H-12), 1.01 (3H, d, J = 7.1 Hz, H-15), 4.76 (1H, d,
J =5.9 Hz, 3-OH), 5.18 (1H, d, J = 3.3 Hz, 10-OH);
13C-NMR (125 MHz, acetone-dg) &: 37.9 (C-1), 41.9
(C-2), 71.6 (C-3), 85.4 (C-4), 65.4 (C-5), 75.0 (C-6),
82.1 (C-7), 27.4 (C-8), 50.8 (C-9), 70.4 (C-10), 174.3
(C-11), 22.0 (C-12), 168.0 (C-13), 65.0 (C-14), 13.7
(C-15). LA b5 8 d 5 0kl e A — 52, %
ENEY) 12 NFEEE R,

&) 13: otk HIREs i (B, ESI-MS m/z:
349 [M+Na]*. H-NMR (500 MHz, CD30D) §: 4.57
(1H, m, H-7), 4.83 (1H, s, H-10), 4.36 (1H, d, J = 6.7
Hz, H-14a), 4.16 (1H, d, J = 6.7 Hz, H-14b), 1.21 (3H,
d, J=7.3Hz H-12),1.08 (3H, d, J = 7.1 Hz, H-15);
3C-NMR (125 MHz, CD;0OD) ¢: 48.7 (C-1), 216.6
(C-2), 46.2 (C-3), 77.7 (C-4), 66.4 (C-5), 35.7 (C-6),
80.1 (C-7), 31.3 (C-8), 50.8 (C-9), 70.0 (C-10), 175.8
(C-11), 12.5 (C-12), 171.8 (C-13), 64.2 (C-14), 7.2
(C-15). DL il 284 5 R FE AR — 54, %
EAEN) 13 O 2-5H R -6- R T TR R

&Y 14: TCEIRYY, ESI-MS m/z: 295 [M—

H] - 'H-NMR (500 MHz, CDs;0OD) 4: 5.83 (1H, br s,
H-2), 8.01 (1H, d, J = 16.0 Hz, H-4), 6.43 (1H, d, J =
16.0 Hz, H-5), 2.09 (3H, s, H-6), 3.84 (1H, m, H-4"),
1.34 (3H, s, 7'-CHj3), 1.07 (3H, s, 9'-CH3); *C-NMR
(125 MHz, CDs0D) 4: 171.0 (C-1), 121.1 (C-2), 149.9
(C-3), 133.3 (C-4), 131.9 (C-5), 21.0 (3-CH3), 82.8
(C-17), 89.9 (C-27), 42.3 (C-3), 65.2 (C-4'), 41.0
(C-5), 535 (C-6), 185 (C-7'), 181.0 (C-8), 145
(C-9'). PL_Eihar 3t &5 SO iR B e A — B, %5E
b &4 14 A rel-5-(3S,8S-dihydroxy-1R,5S-dimethyl-
7-0xa-6-oxobicyclo[3,2,1]-oct-8-yl)-3-methyl-2Z ,4E-
pentadienoic acid.

& 15: W CHPIRY), ESI-MS m/z: 279
[M—H] . H-NMR (500 MHz, CD3;0D) §: 5.77 (1H,
s, H-2), 8.17 (1H, d, J = 15.8 Hz, H-4), 6.64 (1H, d,
J =15.8 Hz, H-5), 2.09 (3H, d, J = 1.4 Hz, H-6), 3.92
(1H, dd, J = 7.6, 3.0 Hz, H-8'a), 3.63 (1H, d, J = 7.6
Hz, H-8b), 1.18 (3H, s, H-7"), 1.00 (3H, s, H-9);
BC-NMR (125 MHz, CD30D) §: 167.2 (C-1), 118.7
(C-2), 151.2 (C-3), 131.9 (C-4), 134.3 (C-5), 21.2
(C-6), 82.9 (C-1), 87.0 (C-2), 52.9 (C-3", 208.0
(C4), 53.8 (C-5"), 49.4 (C-6"), 19.6 (C-7), 78.0 (C-8"),
15.8 (C-9'). LA bilt @8t 5 SR B A — 3128,
BENAEY) 16 NAKTTIR.

4 FEERPFEEIFGH

PC12 4L T2 10% FBS J 100 U/mL i
(HHERA4EH ) () DMEM srbiawith, TR
37 ‘C. 5% CO 5 F-Fa s 2 20 B K, Bl
AL, WA SR . AR R 15 mL B0
f1, 800 r/min, &0 5 min F_EIEWR, ARG IIANH
S R I A IR B 21X 105 M mL. AR5 HUL
PC12 Zfifudcfh 1~ 96 fLAH, AL 0.1 mL, FHTRA
IREFRARRT R 23 he BRI &Y (29K 20
pmol/L) A ZIE MPP* 96 FLARH, [FIR 5 B =
FI R (53R 58 FIRERLA (359728 R 49K 750
pmol/L MPP*), 24 h j&5, IO MTS, 4k&L:355% 2 h,
SR Ja FIBEAR AT 570 nm NI E ROGRE (A 18,
I E AT SR, LIEE 3K,

MR =R HA A B AR A

I\ s E b R AR B Ce-Co BB
AN EE TR E ORI TG VERT281, PR ) 4k
&) 1T MPPiF -S43 47 1) PC12 R IFIE PRI 7T«
gER IR, SR (68.09+40.78) %Lk, fLE
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¥ 1 X MPP*iES PC12 HUMEIERIN (67.48+
0.88) %, JLHAEMEIRYENE.
5 it
SR FH IR AR 1 3 AR B i T M SR S AT
BNRGA T, N3 433 15 Me&
Y, B 4 D RIGEBURH Ce-Ca2k (1~4), 3
PMERNERE (5~7), 1 MELEEHZE (8), 54T
HRE R W seco-prezizanne 132Kl (9~13), 2 4
WLERRATAY) (14, 15). H a1 Nk s
Y, &Y 5. 7. 8 AEIRNZEED T K, 1k
“) 2~8.11.13~15 Y E IR NIZAEW T 7 BT 5 .
WF TR BB 1 2 SR A 7 iy 5 )\ A s He At e
PR IE I — 2, [FIRE AL DURFIE I 7 S 2 B Ce-Ca
J5H seco-prezizanne fi5 - N E B LAY o
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