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Three new sesquiterpenes from Xylopia vielana Pierre and their
effects of farnesoid X receptor activation
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Abstract: Eleven compounds were isolated from the twigs and leaves of Xylopia vielana Pierre by various
chromatographic techniques such as silica gel, ODS and the semi-preparative HPLC. Their chemical structures
were identified by HR-ESI-MS, NMR, ECD and other spectroscopic methods as vielana A (1), vielana B (2),
vielana C (3), 10-oxo-isodauc-3-en-15-al (4), la-hydroxyisodauc-4-en-15-al (5), mokko lactone (6), 11p,13-dihy-
drocostunolide (7), eurylosesquiterpenol E (8), epi-a-cadinol (9), mustakone (10), 7-epi-amiteo (11). Among them,
compounds 1-3 were new compounds, and the rest compounds were isolated from this plant for the first time.
Compounds 1 and 2 increased the transcriptional activity of the farnesoid X receptor (FXR) downstream target

gene BSEP promoter, indicating that they have potential of FXR activation.
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Ul JEREM o FXR PRI AEAE W X RE 45 4 R JRE 1
T8 P A a1 Rk, FXR 2 VA T7 A0 18
o P B BB R A SO AR RS o 7 B I 11 A
5l HEAT T B FXR S FIBEFE, X080 3 il
it B A S 56 25 SRR WAL S0 1 A0 2 A TR LE K FXR I
EAEH

HER51118
1 ZEWEE
A TERY) . HR-ESI-MS 4 H S5

FUEm/z 223.169 2 [M+H] (71548 C, H,,0,, 233.169 3),
e I 4 108 C H,,0,, AMEFIE N 4. thEYI1IH
'H NMR i (400 MHz, CDCl,, % 1) &7 7 4 N3 E
5450, 2.13 (3H, s, H-10).1.92 (3H, s, H-14),0.92 (3H,
d,J=7.0 Hz, H-12).0.84 (3H, d, J= 7.0 Hz, H-13), 4
W H EEAE 5 2.53 (2H, t, J = 7.0 Hz, H-7).2.45 (2H, t,
J =7.0 Hz, H-8).2.33 (2H, d, J = 10.8 Hz, H-4). 1.90
(1H, d, J= 4.8 Hz, H-6a).1.74 (1H, m, H-6b) 124X
RS {5 5 2.32 (1H, m, H-11).2.01 (1H, dt, J = 10.8,
4.8 Hz, H-5). "C NMR i (100 MHz, CDCL,, % 1) 43
T 14 EHRES, 456 DEPT il stk &M 1A
4 5. 29.9 (C-10).20.8 (C-12).18.8 (C-13)-21.1
(C-14), 4 A~ H 3 32.0 (C-4).22.7 (C-6)+20.6 (C-7)-
42.9 (C-8), 2 MK HI KL 52.2 (C-5).26.4 (C-11), 2 Mk
200.6 (C-1).208.9 (C-9) #1 1 4> X4 154.8 (C-2), 134.2
(C-3). LA HEIRE S E 511k &4 7(S)-(hydroxypropanyl)-
3-methyl-2-(4-oxopentyl) cyclohex-2-en-1-one!* ] J i

HAEARL, FEX G0 O A MTER L2 — MG
FGECIME - PMREES.

A (B 1) B 'H-"H COSY % (K 2) Frif LL
M %2 B Ho/HS/H11/H12/H13 iX 24 H e b 146 &R, 45 &
HMBC i, H-12 5 C-5/C-11/C-13 #] ¢, H-13 5 C-5/
C-11/C-12 MR, #ErR C-5 &R T — N RN A H-7 5
C1/C2/C3/C-8/C-9 #5%, H-8 5 C-2/C-7/C-9 # 2%, H-10
5 C-8/C-9 #12%, W] C7-C8-C9-C10 i ik — 44, 5
C-2 P AHI%E, Bt THAW IR P, (L&Y
119 48 6 A4 B4 AT 3@ 3o bl s 56 WK (9 ECD i 26 5
ECD ffih 545 Bk i 2, (&9 1 (15258 ECD st i
1E 219 nm 4k & 758 71 Cotton R M, 1E 242 mn Ak & 7R IE
Cotton RN, 58-1 3% /R 2% 2 13 ECD i 5 5255 h &
FHAL (B13)o BRI AL A1 1 (48505 1 B Bl fff 5 Dl 5S,
4, N vielana A

th&w2 TRy . HR-ESI-MS 45 Hi #E 4
T B T m/z 301.177 3 [M+Na]" (it %18 C,,H,,0,Na,
301.177 4), #E0 5+ X 8 € H, O, AEFIEE R 5.
A& 2 (1) 'H NMR i (400 MHz, CDCL,, & 1) B/~ T
2ANHEFEAS 5 60, 3.32 (6H, s, H-16,17), 34N HI LA
%5 1.99 (3H, s, H-11).0.97 (3H, d, J = 6.6 Hz, H-13).
0.70 (3H, d, J = 6.6 Hz, H-14), 4 N 5 & i F15 5 7.28
(1H, d, J = 5.1 Hz, H-4).7.25 (1H, dd, J = 5.1, 4.8 Hz,
H-5).7.17 (1H, s, H-2).7.05 (1H, d, J = 4.8 Hz, H-6), 2
ANV R A {5 5 2.18 (1H, m, H-8a). 1.81 (1H, m, H-
8b), 2.18 (2H, m, H-9) A1 3 MK F LS (5 %5 2.18 (1H,
m, H-7). 1.81 (1H, m, H-12). 5.37 (1H, s, H-15). "“C

Table1 'HNMR (400 MHz, CDCL,) and "C NMR (100 MHz, CDCL,) data of 1, 2 and 3

1 2 3
No- 5, 5, (Jin Hz) 5, 5,(J in Hz) J, 5,(J in Hz)

1 200.6 143.6 57.0

2 154.8 126.7 717, 35.1 1.35,m

3a 134.2 137.9 357 1.98, m,

3b 1.68, m

32.0 2.33,d(10.8) 124.6 7.28,d (5.1) 47.0 1.08, m

5 522 2.01, dt (4.8, 10.8) 128.1 7.25,dd (4.8, 5.1) 67.6 2.25, £ (7.0)

6a 22.7 1.90, d (4.8) 128.4 7.05,d (4.8) 74.8 4.87,d(7.0)

6b 1.74, m

7 20.6 2.53t(7.0) 52.4 2.18, m 146.3

8a 429 2.45,(7.0) 26.8 2.18,m 147.5 6.76, ddd, (4.2, 2.9, 1.3)
8b 1.81, m

9% 208.9 421 2.18,m 31.2 2.81, dddd (20.4, 5.5, 2.9)
9b 2.36,dd (20.4,4.2)

10 29.9 2.13,s 209.4 82.8 4.07, m

1 26.4 2.32,m 29.9 1.99, s 339 1.40, m

12 20.8 0.92,d (7.0) 33.6 1.81, m 218 0.91,d (6.7)

13 18.8 0.84,d (7.0) 20.9 0.97,d (6.6) 21.0 0.81,d (6.7)

14 21.1 1.92, s 20.8 0.70, d (6.6) 191.1 9.40, s

15 103.3 537,s 30.4 1.25,s

16 527 3.32,s

17 52.6 3328




AR FAR AR th 3 AN A i A & R e B X ARG A AT

+ 1343 -

Figure 1 Structures of compounds 1-11
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Figure 2

NMR i (100 MHz, CDCL, & 1) 45 T 17 ML IR S
7, 455 DEPT 4R /m L &5 2 3 M 2L 5. 29.9 (C-
11).20.9 (C-13).20.8 (C-14), 2 4> H 4 I 52.7 (C-16).
52.6 (C-17), 2 /N FF 3£ 26.8 (C-8).42.1 (C-9), 7 MK H
FE 126.7 (C-2). 124.6 (C-4). 128.1 (C-5). 128.4 (C-6)-
52.4 (C-7). 33.6 (C-12). 103.3 (C-15), 1 /™ #% % 209.4
(C-10) 12 ANZ=H 143.6 (C-1)137.9 (C-3). LA L% dE
5 2 5n1k & ¥ sesquichamaenol™ % i 95 AHALL, &
BEX MR ED2ER] EZHAHAREES (16-
OCH;, 17-OCHy), /b — MR AT I IE(F 5

&Y 2 KT HMBC i (K 2) 7 R, H-16/H-17 5
C-15#13%, H-15 55 C-2/C-4/C-16/C-17/F1 5%, 2& B 5 4>
AR C-15ME, C-15 AR C-307. HILbHf

E T A2 FHS ) (B ). 1R ECD 4551 Bort
AW 275 204 nm Ak R IE Cotton 28, F 237 nm 7R 71
Cotton RL R, 78-2 [ B /R 2% 2 “F 44 ECD % 5 s 46 h 28
AL (B3). (a2 5 HEMEU S mibs
W) sesquichamaenol #if R & — A~ F Mk HAEM R &,
I8 L X LR AN A W 1) LY e DG B A, sesquichamaenol
[a]y —5.95° (¢ 0.042, CH,CL), &4 2 [a]y) —10.45° (¢
0.3, CH,CL), #Elr th b &9 2 M 4axt i 3L 5 & i &
) sesquichamaenol #H [7"%, Jy St AL . it — B H i H
TS BEAT WA, 48 1F S0k S R0 DPA+20HT J5, 7 467 S 2
AT BE A2 96.73%, INAAIE, e 24T AL &4 2 1)
LN FI RN 7S, iy 44 N vielana Bo

&3 LOMIRY . HR-ESI-MS 45 HHE 5 1
B F g m/z 275.161 7 [M+Na] " (it % {8 C,;H,,0,Na,
275.161 7), #EW FH 5 7 X8 C jH,,0,, ANHLFNE A 4,
49 3 111 'H NMR ¥ (400 MHz, CDCL,, £ 1) &R
3IANHIRA(ES 6, 1.25 (3H, s, H-15).0.91 (3H, d, J =
6.7 Hz, H-12).0.81 (3H, d, J = 6.7 Hz, H-13), 1 M %
S5 5 9.40 (1H, s, H-14), 1 WS A5 5 6.76 (1H,
ddd, J=4.2,29, 1.3 Hz, H-8), 3 ™I H E S 15 5 2.81
(1H, dddd, J = 20.4, 5.5, 2.9 Hz, H-9a). 2.36 (1H, dd,
J =20.4, 42 Hz, H-9b). 1.98 (1H, m, H-3a), 1.68 (1H,
m, H-3b) 1.35 (2H, m, H-2) fl 5 MK RS (5 5 4.87
(1H, d, J = 7.0 Hz, H-6).4.07 (1H, m, H-10).2.25 (1H,
t,J = 7.0 Hz, H-5).1.40 (1H, m, H-11).1.08 (1H, m, H-
4). “C NMR i (100 MHz, CDCl,, & 1) 45 7 154

g ' —Caled ECD for (55)-1 & 307 — Caled for (7R)-2 € 5 — Calcd for (18, 4R, 5R, 6R, 10R)-3

ERIGH —Caled ECD for (5R)-1 "3 251 — Calcd for (75)-2 '3 — Calcd for (1R, 48, 58, 68, 105)-3
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Figure 3

Experimental and calculated ECD spectra of compounds 1, 2 and 3
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WAL RS 5, 455 DEPT WE SR /R & 36 3 N &
5.21.8 (C-12).21.0 (C-13). 30.4 (C-15), 3 A4~ H' 3k
35.1 (C-2).35.7 (C-3).31.2 (C-9), 5 ¥k H 3£ 47.0 (C-
4).67.6 (C-5).74.8 (C-6)-82.8 (C-10).33.9 (C-11), 1 I
3L 191.1 (C-14) F1 1 ASXUEE 146.3 (C-7), 147.5 (C-8).
PL_E s 5 E A1k & 4 amouanglienoid AR I i %
P AL, E X 24 E Y 3 1E C-6 (5. 74.8) F1 C-10
(0 82.8) AiiE4 T ANk, e AL &4 3 (11 T
S5H (B 1)

th&¥) 3 I NOESY (& 2) it &7~ H-5/H-15 #H 5%,
H-6/H-12 # 5%, H-10/H-15 A8 2%, #& 7~ &4 3 B AH X
A 1a, 6a, 56, 68, 108, 1 & 38 i Eb A 92 56 ) 3
ECD Hh £ #1115 ECD I 45 R i i€ 4 &4 3 1) 26 %F
R, Ak A4 3 £ 208 nm AL 11228 nm 4b & 7 IE Cotton
BN, 7E 219 nm &b 2 7R £ Cotton 247, 1R, 48, 58, 68,
10S-3 (1) 3% /K 2% 2 ~F- 3 ECD ¥ 5 52 56 h 28 v FE AH 12
(B 3). Rk AW 3 1 2 %5 46 B 4 B 72 W 1R, 4, 58S,
6S, 10S, 75 44 N vielana C.
2 FXREBGEER#MRE

T I U ' 2 R R DR SE IR A A 1~ 11
T FXR W8 AT VP . FXREZE AW S T
LK BSEP J3 2 7 X 345 &, 2> (e idh 30 B R g e s
T8 I 7R B K HUR ' 2 g R TA Y 91 HiD U7 48 N FXR BE 2
(Xl BSEP ¥ J5 3l 145 58 v B, A8 i i 22k DR O, Aor il
K HPOCRBG A F KOGE S5 NS 7O R
25 K AR BU AR Sk ) Iy S S DR O AR B, 45 Rk 2
fim. HIE®EXRAMEL, AT 1.248 )5,
BSEP JR 8T W8 K e R B R OGE 5 N il B %
6 Z R OCAE O LA B3 1N (P < 0.01), 45 &1L
A2 PO FXR, MG 0 T i #E L K] BSEP J5
B I g 1
Table 2 The relative fluorescence value of farnesoid X receptor

(FXR) downstream target gene BSEP promoter. n = 5, X £ 5; P <

0.01 vs control group

Group Dose/pmol L Relative fluorescence value

Basic - 0.220+0.014
Control - 1.000 + 0.061

1 20 1.369 4 0.234™

2 20 1439+ 0.257"
3 20 1.099 £ 0.183
4 20 1.008 £ 0.015
5 20 1.081 £ 0.057
6 20 1.142 £0.129
7 20 0.870 + 0.049
8 20 1.088 +0.170
9 20 1.055+0.114
10 20 0.736 +0.039
11 20 1.102 +£0.102

FXR B2 AN IR TT & A0 A 5000 o R
T3 ~ ARSI A BT A2 42 U ) 7 25 0 BE A
IEAER, KE K FXR BCARBIT A I N RS . 28
1, R 2 AN RSB, JF ACHE 1) FXR ) 254)
SRR YT AR FAL 22 54, FXR Bl 70 o
AR AR5 . K2R Rk 259 R A R
SR, R LA B R AR v R B FXR 0 1 Y
TFHED.

SCIGER Sy

By 4 VAR €8 3 4 (R ) %5 : SPD-20A, % : LC-
20AD, 5 %8: CBM-20A, H 7 & /), Bruker Avance-
400M 7 4% il S 9% 4%, Bruker impact I1 5 43 #% it i 1%
(Bruker 22 7, ff [5), WZZ-3 H &g A (LA R FE
HEFEAEA PR A T, Pl R 6% 28T R 40 (50 R
B BR A ), YMC-Pack ODS-A i 4 (250 mm x
10 mm, 5 um), LIBBOR-PL203 %L k& % Hi 7 K P (53
A, HAR), RE-2000A 7 Jig 5 78 A, T J2 00 3l 1k i
GF,,,, # il ik ik 200~300 H .300~400 H (& & i
PEAL L)), FEE (e ) B B FH At oy A i 700 30
RSB A BR A B AR o AR B 2018 4F
VS PR E TP AR T, S8 N R R IR R R
TR, BRAORAE T 70 B K22 255 B o
1 RBHSE

AR A (S k) MBS, FH 95% LR 35t
PR3 K. REIGRZ WL KRGS 2HEE (1632 g),
BIF T KA, IR A &R B 2R 2R AT
FEHL, 13 B4 i Tk 5 A7 50.3 gy AU BE AL 55.1 g Fl
LR LRI 42.9 g

B G e i A G e i A € 23 25, DAA T Bk - &
12 2. W8 248 (100:1,80:1,60:1,40:1,20:1,10:1, 5:1,
201, 1:1) BEFEWRI, @it TLC & FEARLS 20755 Fr. A~
Fr. M3t 13 M8y BUFr. G (4.96 g) ifiid 300~400 H fit:
e RE (i 4y B8, LUA - 2R R R S8 (1:0—0:1) A
B, BEATRE TS 2 11 NP ZH 5 Fr.G1~Fr.Gl1.
1% B 7 Fr.G9 (245 mg), 438 HPLC 43 & (YMC ODS,
54% H IE, 2 mL-min") 5 2L A1 3.0 mg, 1, =
31.0 min) tb 5% 2 (3.0 mg, ¢, = 32.4 min) L5 7
(3.0 mg, ¢, = 53.2 min). Fr.G8 (130 mg) £ i HPLC 4>
B (YMC ODS, 75% ¥, 2 mL-min™) 5 84k &4 3
(3.0 mg, £, = 52.1 min). Fr.D (4.12 g)&fik Bk (3t 4
2, LA B - 28R TR RS (1:0—0: 1) NS, 3
ITRE PR 2] 15 N W 4H 45 : Fr.D1~Fr.D15, #EHIL
H Fr.D15 (320 mg), £33 HPLC %3 & (YMC ODS, 63%
HEZ, 2 mL-min™) /3 21{L 54 4 (5.0 mg, £, = 28.7 min).
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&5 (3.0 mg, t, = 29.9 min) L 54 6 (4.0 mg, ¢, =
34.0 min). Fr.M (9.70 g) £ fk i At (i 40 B, LA A il
- 2.0 W6 R 58 (1:0—0: 1) NFRBIH, #EAT 8 B I
i 53 20 4150 : Fr.M1~Fr.M20. EEUL AR Fr.M15
(164.0 mg), £ 3 HPLC 43 B (YMC ODS, 60% 1 iz,
2 mL-min™) 5 F{b 54 8 (7.0 mg, ¢, = 35.3 min) 1k
A9 (4.0 mg, t, = 38.2 min). Fr.M16 (170.0 mg), &
it HPLC %3 B (YMC ODS, 72% F i, 2 mL-min™) 75 3
L &910 (10.0 mg, ¢, = 44.0 min) ALE49 11 (4.0 mg,
t, =47.3 min),
2 SEHEE

&1 kY. HR-ESI-MS 25 i+ 5
FU§m/z223.169 2 [M+H]" (i1 515 C H,,0,, 223.169 3),
e 3L 478 € H,,0,; 'H NMR (400 MHz, CDCI,)
A1°C NMR (100 MHz, CDCL,) % IL% 1.

th&¥2  LEwiRY) . HR-ESI-MS 4 HHE4r T
B 7 0% m/z 301.177 3 [M+Na]" (it 514 C,,H,,O,Na,
301.177 4), #EMFHS>77A C ,H,0,; 'H NMR (400 MHz,
CDCL,) #1°C NMR (100 MHz, CDCL,) %4 .35 1.

b &3 Ttk . HR-ESI-MS 4 H #E 4> 1
B 70 m/z 275.161 7 [M+Na]" (it 51 C ;H,,0,Na,
275.161 7), #EMFHS 7708 C H,,0,; 'H NMR (400 MHz,
CDCL,) #1°C NMR (100 MHz, CDCL,) %4 .35 1.

a4 ek, 57208 C H,0,. '"HNMR
(CDCl,, 400 MHz) d,, 9.35 (1H, s, H-14), 6.63 (1H, dd,
J =55, 1.0 Hz, H-6), 2.80 (2H, m, H-2), 2.53 (2H, m,
H-3), 2.50 (1H, m, H-4), 2.23(1H, m, H-5), 1.66 (1H, m,
H-11), 1.32 (3H, s, H-15), 0.95 (3H, d, J = 0.8 Hz, H-
12), 0.93 (3H, d, J = 0.9 Hz, H-13); C NMR (CDCl,,
100 MHz) J,. 59.7(C-1), 26.9 (C-2), 19.9 (C-3), 53.4 (C-
4), 55.5 (C-5), 158.6 (C-6), 143.9 (C-7), 35.4 (C-8), 39.1
(C-9), 212.3 (C-10), 32.5 (C-11), 22.1 (C-12), 19.6 (C-
13), 192.9 (C-14), 25.2 (C-15). LPL_E# ¥ 5 ek k4T
St b, 1€ 1%L &N 10-oxo-isodauc-3-en-15-al.

s ek, 217308 C jH,,0,. 'HNMR
(CDCl,, 400 MHz) §, 9.36 (1H, s, H-14), 6.60 (1H, m,
H-6), 3.50 (1H, dd, J = 3.8, 7.3Hz, H-10), 2.96 (1H, m,
H-8a), 2.24 (1H, dd, J = 10.2, 5.2 Hz, H-5), 2.05 (1H, m,
H-4), 1.94 (1H, m, H-3a), 1.82 (3H, m, H-2a, H-8b, H-
9a), 1.62 (1H, m, H-11), 1.51 (2H, m, H-2b, H-3b), 1.26
(1H, m, H-9b), 0.89 (6H, t, J = 0.9 Hz, H-12, H-13),
0.73 (3H, s, H-15); *C NMR (CDCl,, 100 MHz) J,. 49.5
(C-1), 39.6 (C-2), 25.1 (C-3), 50.4 (C-4), 50.1 (C-5),
159.6 (C-6), 143.9 (C-7), 19.7 (C-8), 29.0 (C-9), 83.4 (C-
10), 32.3 (C-11), 19.5 (C-12), 21.7 (C-13), 193.2 (C-14),

13.5 (C-15). LA 3 5 SCERPO R AT 0T b, o e a4k &
WM 1a-hydroxyisodauc-4-en-15-al.

wEme Tk, 218 C jH,0,. 'HNMR
(CDCl,, 400 MHz) §, 5.20 (1H, d, J = 1.9 Hz, H-15a),
5.04 (1H, d, J = 1.7 Hz, H-15b), 4.88 (1H, brs, H-14a),
3.92 (1H, t, J= 9.5 Hz, H-6), 4.78 (1H, brs, H-14b), 2.88
(1H, dt, J = 8.0, 4.7 Hz, H-1), 2.81 (1H, d, J=9.1 Hz, H-
5), 2.49 (3H, m, H-3, 11), 2.21 (1H, dd, J = 11.7, 7.0 Hz,
H-9), 2.10 (1H, m, H-7), 2.03 (1H, dd, J = 12.3, 5.1 Hz,
H-9), 1.96 (1H, m, H-2), 1.94 (1H, m, H-8), 1.87 (1H,
m, H-2), 1.30 (1H, m, H-8), 1.24 (3H, d, J = 7.0 Hz, H-
13); “C NMR (CDCl,, 100 MHz) d.. 47.3 (C-1), 30.3 (C-
2),32.6 (C-3, 8), 151.8 (C-4), 52.1 (C-5), 85.3 (C-6), 42.2
(C-7), 37.7 (C-9), 150.1 (C-10), 50.1 (C-11), 178.7 (C-
12), 13.4 (C-13), 112.0 (C-14), 109.3 (C-15). PL_E ¥
55 SCERPIEEAT X L, #5240 A W) mokko lactone.

&7 Tk, =08 C H,,0,. 'HNMR
(CDCl,, 400 MHz) ¢, 4.82 (1H, m, H-1), 4.64 (1H, dq,
J=10.0, 1.4 Hz, H-5), 4.55 (1H, dd, J=9.9, 8.6 Hz, H-6),
2.37 (1H, dq, J = 13.2, 7.2 Hz, H-11), 2.31 (1H, m, H-9a),
2.27 (1H, m, H-3a), 2.25 (1H, m, H-3b), 2.10 (4H, m, H-2a,
H-2b, H-7, H-9b), 1.90 (1H, m, H-8a), 1.69 (3H, d, J =
1.4 Hz, H-15), 1.68 (1H, m, H-8b), 1.42 (3H, s, H-14), 1.26
(3H, d, J = 7.0Hz, H-13); "C NMR (CDCl,, 100 MHz)
5. 127.2 (C-1), 28.7 (C-2), 39.7 (C-3), 140.4 (C-4), 127.5
(C-5), 81.6 (C-6), 54.9 (C-7), 26.3 (C-8), 41.3 (C-9),
137.0 (C-10), 42.5 (C-11), 178.7 (C-12), 13.4 (C-13),
16.3 (C-14), 17.4 (C-15) LA %04 5 SCRRP 31T 5 B,
W 72 1ZAL SN 118,13-dihydrocostunolide »

a8 TEMR, 7R 0A C H,,0,. '"HNMR
(CDCl,, 400 MHz) 6, 6.88(1H, t, J = 1.7 Hz, H-5), 2.61
(1H, dd, J = 16.4, 3.4 Hz, H-2a), 2.38 (1H, m, H-2b),
239 (1H, d, J = 2.6 Hz, H-1), 2.25 (1H, m), 1.78 (3H,
dd, J=2.5, 1.3 Hz, H-14), 1.75 (1H, m, H-9a), 1.47 (1H,
m, H-9b), 1.71 (1H, m, H-6), 1.50 (2H, m, H-8), 1.19
(3H, s, H-15), 1.17 (I1H, m, H-7), 0.98 (3H, d, J =
6.9 Hz, H-12), 0.85 (3H, d, J = 6.9 Hz, H-13); °C NMR
(CDCl,, 100 MHz) 6, 38.9 (C-1), 38.6 (C-2), 200.7 (C-3),
135.1 (C-4), 147.3 (C-5), 49.9 (C-6), 45.2 (C-7), 19.5 (C-
8), 40.0 (C-9), 70.1 (C-10), 26.6 (C-11), 21.5 (C-12), 15.4
(C-13), 16.1 (C-14), 28.2 (C-15). LA #5553
17X B, 1 52 1A E P eurylosesquiterpenol E.

wEwe TR, 41X~ C H,0. 'HNMR
(CDCl,, 400 MHz) 6, 5.5 (1H, s, H-5), 2.20 (1H, m, H-
6), 1.97 (5H, m, H-1, 2, 3), 1.76 (1H, m, H-11), 1.67 (3H,
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s, H-14), 1.63 (5H, m, H-7, 8, 9), 1.22 (3H, s, H-15),
0.91 (3H, d, J = 6.9 Hz, H-11), 0.79 (3H, d, J = 6.9 Hz,
H-13); "C NMR (CDCl,, 100 MHz) 6.48.0 (C-1), 22.6
(C-2), 30.9 (C-3), 134.3 (C-4), 122.7 (C-5), 46.7 (C-6),
37.8 (C-7), 19.8 (C-8), 40.3 (C-9), 70.7 (C-10), 23.7 (C-
11), 21.4 (C-12), 15.2 (C-13), 28.5 (C-14), 26.2 (C-15).
CL b 5 SCRRPY3E AT X L, B 2 Ak S WA epi-
a-cadinol.

&m0 ek, 21708 C H,0. 'HNMR
(CDCl,, 400 MHz) §,, 5.75 (1H, s, H-3), 2.70 (1H, d, J =
7.8 Hz, H-1), 2.67 (1H, s, H-6), 1.98 (3H, s, H-14), 1.97
(1H, dd, J = 1.4, 6.7 Hz, H-5), 1.75 (2H, m, H-9), 1.64
(1H, m, H-7), 1.59 (2H, m, H-8), 1.52 (1H, m, H-11),
0.94 (3H, s, H-15), 0.87 (3H, d, J = 5.4 Hz, H-12), 0.85
(3H, d, J = 5.4 Hz, H-13); "C NMR (CDCl,, 100 MHz)
J. 56.7 (C-1), 204.1 (C-2), 121.6 (C-3), 170.0 (C-4),
56.2 (C-5), 54.7 (C-6), 45.6 (C-7), 22.2 (C-8), 36.9 (C-
9), 57.4 (C-10), 31.9 (C-11), 19.7 (C-12), 20.1 (C-13),
20.5 (C-14), 23.8 (C-15). VL _E ¥ ¥ 5 SR>3k 47 %}
b, #fs 2 1246 &4 8 mustakone .

&1 Lk, 1208 C H,0. 'HNMR
(CDCl,, 400 MHz) J,, 4.90 (2H, d, H-12), 2.21 (1H, m,
H-3), 1.75 (3H, s, H-13), 1.58 (13H, m, H-1, 2, 4, 5, 7,
8, 9), 1.10 (3H, s, H-14), 0.93 (3H, s, H-15); "C NMR
(CDCl,, 100 MHz) 6, 40.3 (C-1), 22.7 (C-2), 39.3 (C-3),
23.5 (C-4), 49.2 (C-5), 72.1 (C-6), 43.6 (C-7), 20.1 (C-
8), 41.4 (C-9), 35.3 (C-10), 146.9 (C-11), 110.8 (C-12),
22.3 (C-13), 18.4 (C-14), 22.8 (C-15). LA % #5 5 ¢
HRCOSIEAT X LE, B 5 Z AL B W) N T-epi-amiteo
3 FXRBUEERAMR BRI REREEELLE)
31 FXRiEFRIARKL BSEPRHFRUSEBAS
AR 1

FXR i ik kL i 5 i AE VR (Bl AR A
AR AR . 50 mL K EP & HF NN 10 mL & & %
FHE M LB Rz, FAM S PO B B AR b e o 2 1 4 o
ANFILB Wz, ¥ EP & E T 37 °C, 200 r-min™ {1 #% K
W R B RS 9% . BSEP JA BT RS N S R
H I BV R O ST R AR TR A R A m M @ e it
LB 35 g 5 77 B A0p Jr n Bk, B 22 60 °C At Ja
TN R & ZIRAD, BT K B R 37 I £ F A H e ]
MUKFE-20 cCHUH J5 3 ¥ RLH I B R 1 iR H
THI TR T, FH VR AT PR TR VRS ST R AT T LB B PRk
I, SRJG TN 37 °CHEF= A, BN w77 . Ak
PRECT AR b 5 s B R A, N 10 mL 5 2 F % = Y LB
W7, 200 r-min 7 HE B 15 55

3.2 FXREFRIAFEKL BSEP BHIFRIAFEZHNS
FRRLAI AL

AR 4 R AR /N B 5 Rz K 7 & 10 BH S, 0 ) B T R
H FXR O 08 50K 8 30 J5UR A B 2 kL,
J&i FH ddH,O ¥ /R KL, I 5E % H DNA [, 7335 )5
BT -20 °CIRAF .
3.3 FXREFRIERK . BSEP B FRAFEERNS
Bt B F 5% 4
3.3.1 HEK293T 4S5 HEK293T 41 H§ DMEM
SEAERFRIE (1% XPL, 10% JR 4 13), BT 37 °C, 5%
CO, 20 35 TR 85 77, LS4 M FDIR S, 2 40 i 2% 7
IKE80% A, ¢ R EEFRHE, N | mL 58 4 5 95 gk
2k N FHAEAR
3.3.2 FRRIEESE 96 FLANHU RS FEAR L N 40 i %
1K 2] 70%~80% I, AT AT JBRL A B Gy o MR 25 R B IR
JE, RIS B e F RE 3738 (N 8 L) 6 R i v ik
FUFGRL . AL H B I 35 G FXR i R I8 i KL - BSEP
J& B FORL L 2 iR = 100 ng: 100 ng: 10 ng, 3t
210 ng DNA.

k6 hJ5, Broot B8 20 T 6 1F  DMEM 58 4= 35
I LA, B 5 48 T 20 pmol L AL B W1
DMEM 584853755 . B TUf0Rs 3540 T 4k 425597 24 ho
3.4 W REIREEEAIEN

IV H A1 B 7R AR, 2 T3 10 min, #2238 2 R
¢ FR MR A5 25 DRAS IR 7 v A, 8 B A A A
R ICTNEE N 2 Dh e AR O 2 B AL o K RO R
it 1 8 6 BG4 5 R OB AE, K i S O R
2 R ICAEIE NN 2, DA K U ' 25 RLU E B PA
W R RLU (A, AR P 3 LA SR R A R &
W)1E) FXR FIBEFERE
35 FiHESH

S B R 3 DL Y B AR E % (SD)Y" Row, R H
SPSS 22.0 Gt vt A4 0 H s 2 AT 43 B, 4 4L ) Bl ik
PR 2K 7 2 5 BT (one-way ANOVA), P < 0.05 B\ K
BHIHEZER.
4 HEYI~3MECDITERLKEY 2 KRIETE

Chemdraw3D $REUAL & W) =4k 450, B 0 F 112
J7EAE MM2 T3 T kA7 Mg A4k, A SYBYL-X 2.0
MR BV R, P REEAE 10 keal-mol™ LA HI3EAT
DFT # % litk, 3 /MBI A3 3 T 76,352,174 4
WA %, T OPLS-2005 F137 # 4t i 75 A i 1 b g
RBN S M RIBR 2L Z 040, HER EE MR, B
IREZ A KT 1% MR, a7 il 30 4.3.8 M
SFHTH— itk BTk R eIk 2 s 2 1 %
12 bR iE 5 YR FH Gaussian #4F 7£ B3LYP/6-31+G(d,p)
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K E#EAT . B Jm H Origin B0 AR 4E 3% /8 2% 2 20 A5 n
B4 H ECD .

WA 2 PP RIAHE 2 K ARAL TR ECD tH R i
AbFR T 1%, BUR 282 Sy A AE 2% I A A R, 43 il 31
T 8.7 M%, H Gaussian 09 (1 7£ B3LYP/6-31+G(d)
B HON T RAL S TR %, F DPA+KE AL A1) 2 S Bk
WE B 5 T S R BR U BN AT XS L, A R R STAR
1 EEE R &AL SR

EETImk: I ST S0 B e R HRE,
Wi Btk A7 53 05 4k & W FXR 3808l 3 8 3k 47 9% 3% 5 Chibuzor
Stephen Xf b A W3- MU BSR4 T — s FE B, o JLARORHE A
o x4 T (1 E SR A T R B A L REIO BRI BE AT
o TSR E T, RN 9 5T S0 B AR 2T

MRS AF AR 28 7R
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