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Abstract: Eighteen compounds were isolated from the methanol extract of the fruits of Litsea cubeba by silica
gel, ODS, Sephadex LH-20 column chromatography, semi-preparative RP-HPLC, chiral HPLC and recrystallization.
Their structures were elucidated by spectroscopic analyses and by comparison with reported spectroscopic data and
physicochemical properties, and the absolute configurations of the enantiomers were established by experimental
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and calculated electronic circular dichroism spectra. These compounds were identified as (+)-(R)-4-hydroxypiperi-
tenone (1a), (-)-(S)-4-hydroxypiperitenone (1b), (35,4S,6R)-3,6-dihydroxy-1-menthene (2), (4S,5R)-4-hydroxy-5-
isopropyl-2-methylcyclohex-2-en-1-one (3), (R) -6-hydroxy-3- (2-hydroxypropan-2-yl) -6-methylcyclohex-2-enone
(4), (4S,6R)-4-hydroxy-6-isopropyl-3-methylcyclohex-2-enone (5), (1R,3S,4R)-3-hydroxy isopulegol (6), subamone
(7), (65)-3,7-dimethyl-7-hydroxy-2(Z)-octen-6-olide (8), (65)-6,7-dihydroxy-3,7-dimethyloct-2(Z)-enoate (9),
holostylactone (10), sesamin (11), dimethylmatairesinol (12), p-hydroxybenzoylcarbinol (13), syringaldehyde (14),
p-hydroxybenzaldehyde (15), 4-hydroxy-3-methoxybenzaldehyde (16), 5, 4’ -dihydroxy-7-methoxyflavone (17).
Among them, compounds 1a and 1b were a pair of new monoterpenoid enantiomers, 8 and 9 were new natural
products, 2—-7, 10, 11 and 17 were isolated from Litsea genus for the first time. The in vitro anti-inflammatory
effects of compounds 1 - 17 were evaluated using lipopolysaccharide-stimulated RAW264.7 cells, the results
showed that compound 14 exhibited significant anti-inflammatory activity with NO inhibitory rate of 66.27% at a
concentration of 40 pmol-L™.

Key words: Lauraceae; Litsea cubeba; Litsea cubeba fruit; monoterpenoid; enantiomer; anti-inflammatory
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AR T SRR A5 5, 6. 22.8 (CH,)+22.7 (CH,) Al
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Figure 1 Structures of compounds 1-17

Table 1 'H NMR (500 MHz, CDCL,) and "C NMR (125 MHz,
CDCl,) data of compound 1

No. Oy [
1 190.9 (C)
2 5.83 (1H, q,J= 1.2 Hz) 129.2 (CH)
3 160.3 (C)
4 4.24 (1H, dd, J= 7.6, 4.8 Hz) 69.1 (CH)
5 2.95 (1H, dd, J=14.0, 4.8 Hz) 37.4 (CH,)
2.64 (1H, dd, J=14.0, 7.6 Hz)

6 126.0 (C)
7 1.99 (3H, s) 20.1 (CH,)
8 146.2 (C)
9 2.07 (3H, s) 22.8 (CH,)

10 1.85 (3H, s) 227 (CH)
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W, 5, 5.83 (H-2) 55 6. 69.1 (C-4), 20.1 (C-7) #1%,
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8) AEIELFEAH G, B EAT AT RE M [F] — XUEk i b 1f
ANHIE; 2545 6, 2.07 (H,-9), 1.85 (H,-10) #4156, 190.9
(C-1) AETEFE ARG, WTHEIN 1 4546 R AELE 1) o — MR
PR B S 0% 3 7 B (BE120). B T BLI O, 5.83 (H-2),
1.99 (H,-7) 47 315 C Fr Bt 6. 126.0 (C-6), 190.9 (C-1)
AR FEAE G, IEBI B i) C2 5 € Beiy C-1 4
;B A BN 6, 4.24 (H-4) F1C H BT 6, 126.0 (C-6) 17
R FEA O, K B HBLI 6, 2.95, 2.64 (H,-5) 5 C H B
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Figure 2

compound 1
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WEEAL T [ 4 22 52 % Chrysanthemum morifolium™”
) 8515 31 [ 4-hydroxypiperitenone [F [ 45 K4 4 ]
{H M\ piperitenone [ X E& A %) Al piperitenone ] 2L
Mucor piriformis 4 ) ¥ A6 72 )y B 45 2 4-
hydroxypiperitenone [¥] 'H NMR %4t 5 A SCAL &40 111
HHEAE 220K, 8 I A 20 B R I R e SCHR S e )
5-hydroxypiperitenone ] 'H NMR 4 5 A< 5 1 5045
— 3, BT AR NS Dyl il 2D NMR #0487
T, ORT AN IX T 5 SCHR Y 4-hydroxypiperitenone
M1 5-hydroxypiperitenone [} ¥ A B S e 1% . H b
iR 3 5 SCERE %) HXF 4-hydroxypiperitenone H 1 TH 45
FHEAT T HTE, 29 AR HL 40 44 R EAT 1 0
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H i Yo A i 7 [ — 43 (electronic circular dichroism,
ECD) #AT 7K, o7 &zt &9 e i R/, [aly
-7.3 (¢ 0.11, MeOH), H. ECD ¥ /1 ¢ B {& [ Cotton %%
R, R ZAE Y N INE R . b5, R HFPEHPLC
(Hplcone 5-C F1EAE, IE Cli- 7 ABE, 90:10) XJ 134T
P55, 19 B 0w 0 T AR LG 20 101 0 — X o e 5 4
1a ([a]® +19.5) Fl1b ([a] -18.3). /o, i 5256 &
5 ECD i € AL &40 1a A1 1b (K 485 #9 B, 1a AT 1b 1)
SEEG ECD i i 2k R 5R X R, K E AR T7
% [B3LYP/6-31G(d)] 1H5 T (R)-1 H1 (S)-1 [ ECD i,
45 R4k & 1a 1 1b 1) 525 ECD 43 ) 5 (R)-1,
(S)-1 175 ECD W &8ty (Bl 3), MM & 1a F1 1b 1]
“ Nt R4 5 N AR R4S, R, fb& 4 1a F 1b [ 45
¥ 9 9 % 52 N (+) - (R) -4-hydroxypiperitenone (1a) Fl
(-)-(S)-4-hydroxypiperitenone (1b), Jy— X Hr ftJ 5l X
Rk

— Exp. ECDof 1a

e Cal. ECD of (R)-1

4 Ay — Exp.ECDof Ib
I Cal. ECD of (S)-1

T T T
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Wavelength / nm

Figure 3 Experimental ECD spectra of 1a and 1b and calculated
ECD spectra of (R)-1 and (S5)-1

2 IMREM

K MTT B B8 AL A 4 1~17 X RAW264.7
20 3 4 1 B W, Griess 3R FVE PR B AT 146 LPS 5 5
[ RAW264.7 41 J B i NO (52 . SEIG 45 3t (£ 2)
7R AE 40 pmol LR FE T AL &4 14 XF RAW264.7 41
T8, HF NO 7= A= A S 1 40 i 7B B, #0 RN
66.27%, HATELEMIPT AR IE 1 .
3 it

S e Tk 0 BE Y i R IR SR AL B R
R MEHAT I, R 3R B 18 MLE ), Ho
90 1a F11b A 1 4 F 135 50 43 21 10— S 38 B0 F s
Xof B AR, A 14 A ERI LR G AR
ZEAALA Y1 K 1D A1 2D NMR 15 2, & KX 4-
hydroxypiperitenone & ik ik 21T 1 2 H)E (£ 1), I
BBk 22 5 ECD #i 2 T F M HPLC 4 4 15 2
(4 — XoF 3BT D R KT B S ) Ak 1a R Ub I ZE XA 2R . 4
G 1a b )R IAE — @R EEE T ER A
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Table 2 Inhibitory rates of compounds 1-17 against lipopolysac-
charide (LPS)-induced NO production

Compd./40 pumol-L" NO inhibition rate/% Cell viability/%

1 20.71£2.71 103.51 +3.01
2 -1.34+1.16 93.19 +£2.04
3 17.18 + 1.06 99.96 + 1.42
4 0.00 + 1.06 95.65 + 1.61
5 -491+1.06 102.99 £ 0.90
6 16.11+0 99.31+2.01
7 31.95+1.03 92.99 +1.32
8 24.85+1.03 101.01 +5.45
9 21.30+1.02 106.29 +2.79
10 26.63 +4.47 96.08 + 3.00
11 3557+ 1.16 70.96 + 1.33
12 40.83 £1.02 94.61 +0.50
13 18.79 £ 1.16 103.33 £ 0.64
14 66.27 +1.77 99.67 + 1.48
15 28.40 £ 1.02 129.25 +3.58
16 28.99 +1.77 102.40 + 1.57
17 2544+ 0 81.45+2.51

T AR RR ZAE, BA PR PUR TUEAL P
TR <1t AN T I B AR A T, LG TR B, AT
L0 T 28R o R il 1 R B 0, A5 3E — 2B IR NI T

SCIG ER

Avance III HD 500 MHz #% R 3t 1% ) 3% 43 (1%
Bruker 2 7 ); Waters G2-XS K AT i 8] J5i 15 4 A1 Waters
€2695 73 BT L = A5 AH (15X (3% [H Waters 2 7] ); UV-
5200PC 5 4M 1B (i o i A 35 A BR 22 |); Nicolet
iS10 £1. 414X (35 [H Thermo Scientific 2 #]); WZZ-3
H a3l ig A (R Y Y62 F]); Shimadzu LC-20AD
XR, SPD-20A fffil] £ 2 & B0 AH i A (H A B EEA
F]); HT72008 A il £ (15 A3 (5 PN A B R s A= W H2
ARABR 2 7]); RV3 eco S096 JiE ¥ 75 K AL (18 [E IKA 2
F]); Alpha 2-4 LSCbasic ¥ 7% /% ¥ T # Hl (1% [E Christ
23 Hl); ME204E 43 # K1 [ 88 203 (1)
AR A A HH-8 /K88 (35 M 55 = A28 1l A B &
A]); ZF-7 W48 X = A o A (R S SR A IR
ZvF]); SYNERGYH1 2 Ih G fal FL AR R il 4 (3 47 s
X %% /3 7]); Shimadzu shim-pack GIST ) #7 %! S #H 23
(4.6 mm x 250 mm, 5 um, H 7 & 3 A =]); Waters
SunFire C18 OBD - fill £ & 1% £+ (10 mm x 250 mm,
5 um, 3 [E Waters 24 7]); COSMOSIL SPE-MS 7 2, %
i) %4 (10 mm x 250 mm, 5 pm, H4< COSMOSIL A
#]); Hplcone 5-C F-14:4F (4.6 mm x 250 mm, 5 pm, 75 /M
TR 29 R A B A A, A ZE T AR (200~300 H,
H W) ); ODS $H R (Sum, H & Daisogel 2
7]); Sephadex LH-20 #¢Ji% (35 [ Cytiva 2 7]); # )2
W (EE G, B SR ), (A HEE. L GEE %%
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A IR ]y FoAh R 25 D a3 A Al (R AL 5 BR
NCIDE

EEVEARLIM T 2021 -4 ARG T PR HIR X
MU T, 22T 7 o R 24 K 5 R 20 4 e Rl
(Lauraceae) A% T J& Litsea T8 %) 111 38 # Litsea cubeba
Pers. [ T8 s SR S, F5 A (BCQ20210412) LR A
TR B2 R R LR
1 R#EBSSE

T BE 0 25 44 50.0 kg, B, I 10 f5 2 iR =
B3 WK, IR 3R, &I RBURIRERFRRE
20.9 kg RE /KR EG, O A ik = & H G
LR WG VIE T BER B3 IR, W4 J5 13 & S AL I )
(A~D)s,

TR AL B (150.0 g) £ HE K (200~300 H)
FE 2 55, Al e - R 41 (50:1.40:1.30:1.20:
1510015013301 10 1) B BE YR, TLC Al & 75 21
20 M5 (B-1~B-20). B-14 (1.3 g) &1 5 ODS 4
B2 B, IR 30%- 40% - 50% 60% 70% H i — 7K
(8.0 mL-min™) B FE ¥ Jii 43 3 20 4~ 43 (B-14-1~B-
14-20), B-14-13 (32.1 mg) Fi % Sephadex LH-20 %t i i+
ik (A -, 101) dith, BRI AR 1
(16.7 mg); ¥ H IF A1 F £ HPLC (Hplcone 5-C F- £ {1
PR, IFE O k-7 A EE, 90110, 1.0 mL-min™) #7435 5|
k&%) 1a (2.0 mg, £, = 20.5 min) F1 1b (2.3 mg, #, =
23.5 min). B-17 (2.0 g) & HEK (200~300 H) #F 3
IYE, AR - EE (120.20001.100:1.50:1.0: 1)
B R e, 75 %) 8 NI 4 (B-17-1~B-17-8). B-17-7
(464.0 mg) £ H [k ODS #F 8 3% 73 &, 1K X F 20%-
30%40%-50%-60% . 5 —7K 1 FE L Bt (4.0 mL-min™)
B3 8 15 AN/ 9 (B-17-7-1~B-17-7-15), B-17-7-6
(230.6 mg) 4 2] % HPLC (SunFire C18 il 41, 2
Ji-7K, 12:88, 2.0 mL-min™) 4ift, 13 3 3 0L & K
A6 (118.5 mg, t, = 47.6 min). B-19 (7.0 g) &+ £ ODS
FEETE, MK 20%-30%-40% 50%60% - 70% H % -
KB EE L (30.0 mL-min™), 13 2] 10 M 4> (B-19-1~
B-19-10). B-19-9 (127.9 mg) £ ¥ #l| % HPLC (COS-
MOSIL 7k 2+, Z%-7K, 22:87, 2.0 mL-min”, ) 4>
B, 159 3 3 AR Y 8 (62.0 mg, £, = 16.3 min) Al 9
(4.0 mg, t, = 26.2 min).

L LBEHALC (160.0 g) ZHERE (200~300 H) ¥
T o B, AT EE-TA B (2001.15:1.9:1.5:1.1:1) B
P, TLC R -& A [F 43, 228 S AN 5 (C-1~
C-5). C-2(25.7 g) &HEME (200~300 H) A it o2, f7
k- 2T 216 (2051155 1.9: 1.5 1415 1) BB vk e,
BE 10 MRS (C-2-1~C-2-10). C-2-6 (3.2 g) 4 iz

Al

EEEN, 58 AR 11 (321.0 mg). C-2-8 (8.4 g) &
T AL B B, S - BT (1:0.300:1.200: 1,
100:1.70:1.30: 1.0 1) B EE S, 432 10 M7 (C-2-
8-1~C-2-8-10). C-2-8-3 (174.2 mg) 4 il % HPLC
(SunFire C18 fa 4%, HfE-7K, 40:60, 2.0 mL-min™) 7
B 155 A Bk K 16 (5.0 mg, £, = 16.3 min). C-2-8-6
(720.0 mg) £ [ ODS ki, 4K K H 40%-50%60%
70%80%90% H E—7K B B e i (4.0 mL-min™), 15 £
10 M4 (C-2-8-6-1~C-2-8-6-10), C-2-8-6-2 (56.0 mg)
T 22 2K ) % HPLC (COSMOSIL % 2 JE 43, FHEE K,
30:60, 2.0 mL-min™) 7 B Ali40 43 2 ot 45 i 15 (2.3 mg,
t, = 25.5 min), C-2-8-6-5 (103.3 mg) £ %l % HPLC
(COSMOSIL 7 2, 5: 4%, HEE-7K, 50150, 2.0 mL-min™)
i 19 2 K R 5 (1.0 mg, ¢, = 20.0 min) Al
7 (10.0 mg, t, = 25.1 min). C-2-8-7 (494.5 mg) &
#il # HPLC (SunFire C18 & ilf #:, H - 7K, 36: 64,
2.0 mL-min™) 43215 %] C-2-8-7-1 (8.2 mg) fl C-2-8-7-2
(4.3 mg), C-2-8-7-1 fl C-2-8-7-2 i 43 % i Sephadex
LH-20 %A il (S Fbe-H I, 1:1) 2ifb /5 200
IR Y 3 (6.8 mg) 14 (3.0 mg). C-4 (23.1 g) &+
& ODS K a3, 4 7k H 30%40%- 50%- 60% 70%
W% — 7K B FE e i (30.0 mL-min™), 15 5] 40 >4 4> (C-4-
1~C-4-40), C-4-1 (1.3 g) £ - Hi| % HPLC (COSMOSIL
W OFERE, HEE-/K, 60:40, 2.0 mL-min™, ) 24152 (5
452 (159.0 mg, £, = 12.7 min), C-4-5(139.7 mg) &
il %% HPLC (COSMOSIL 7 2 J: 4%, HiE-IK, 20: 80,
2.0 mL-min™, ) 43 85 15 2| JC A IR P 10 (7.8 mg, ¢, =
26.5 min) F1 {9 50 K 13 (1.7 mg, £, = 29.4 min). C-4-
15 (199.2 mg) % ¥ il % HPLC (COSMOSIL 7 Z, 3
¥, FEE-7K, 30: 70, 2.0 mL-min™") 43 55 15 1) 8 (0 8 K
14 (3.0 mg, ¢, = 42.1 min). C-4-30 (678.2 mg) £ -l
# HPLC (COSMOSIL # 7, 3 £, B fiE-7K, 65:35,
2.0 mL-min™) 73 &, 13 2 1 8 K 12 (103.2 mg, 1, =
30.3 min). C-4-38 (218.7 mg) 4 Sephadex LH-20 ¥t i
M (A -, 10 08, SR An R 17

(4.3 mg).
2 GEMETE
a1 T e Ry, UV (MeOH) 4, (log &)

239 (3.92), 278 (3.76) nm; IR (KBr) v, 3 360 (-OH).
2 922 (-CH,)-2 852 (-CH,-)- 1 658 (L% C=0).1 633
(C=C) cm'; 'H NMR (CDCl,, 500 MHz). "C NMR
(CDCl,, 125 MHz) ##fs .3 1; HR-ESI-MS m/z 167.107 9
[M+H]" (it 5 14 167.106 7, C,,H,,0,). 1a: [a]) +19.5
(c 0.32, MeOH); ECD (MeOH) 1, (Ae) 204 (+0.74),
282 (-0.24) nm. 1b: [a]¥ —18.3 (c 0.31, MeOH); ECD



Wi BBCRR S5 BT A 27 B 3 T — o T ) BRI X Ik S5 ) A ) 6 78 A0 9 0 P ATT 7 © 1353 -

(MeOH) /. (Ag) 204 (-0.72), 282 (—0.20) nm.

a2 AR RS (FE; [o]2 +26.6 (c 0.45,
MeOH). ESI-MS m/z 171 [M+H]", 4> ¥ i C,,H,0,;
'H NMR (CD,0D, 500 MHz) §,, 5.47 (1H, s, H-2), 3.92
(1H, br s, H-6), 3.85 (1H, d, J = 9.2 Hz, H-3), 2.11 (1H,
m, H-8), 1.77 (3H, s, H-7), 1.73 (1H, dt, J = 13.5, 2.7 Hz,
H-5a), 1.60 (1H, m, H-4), 1.39 (1H, td, J = 13.5, 4.1 Hz,
H-5b), 0.97 (3H, d, J = 6.9 Hz, 8-CH,), 0.83 (3H, d, J =
6.9 Hz, 8-CH,); "C NMR (CD,OD, 125 MHz) 6, 137.4
(C-1), 131.0 (C-2), 69.9 (C-3), 68.4 (C-6), 42.8 (C-4),
30.9 (C-5), 27.0 (C-8), 21.4 (8-CH,), 20.7 (C-7), 17.1 (8-
CH,). LA E¥ds 4 & e, et &9 2h (35,48,
6R)-3,6-dihydroxy-1-menthene.

&3 TEIRY); ESI-MS m/z 169 [M+H],
5y ¥ 3 C,,H,,0,; 'H NMR (CDCl,, 500 MHz) 6, 6.76
(1H, dq, J = 5.8, 1.5 Hz, H-3), 4.40 (1H, dd, J = 5.8,
3.1 Hz, H-4), 2.53 (1H, dd, J = 16.5, 4.3 Hz, H-6a), 2.43
(1H, dd, J=16.5, 12.8 Hz, H-6b), 1.78 (3H, d, J = 1.5 Hz,
H-7), 1.78 (1H, overlap, H-8), 1.63 (1H, m, H-5), 1.01 (3H,
d, J = 6.6 Hz, 8-CH,), 0.94 (3H, d, J = 6.6 Hz, 8-CH,);
“C NMR (CDCl,, 125 MHz) §. 200.4 (C-1), 143.1 (C-
3), 137.0 (C-2), 64.1 (C-4), 45.9 (C-5), 36.8 (C-6), 28.5
(C-8), 20.4 (8-CH,), 20.2 (8-CH,), 15.6 (C-7). LL L%
ek A TR, Bt B 38 (4S,5R)-4-F2 H-5- 7 TH
Be-2-FHEERR C-2-4-1-1

k&4 TEIRYI; ESI-MS m/z 207 [M+Na]’,
5y ¥ X CH,0,; 'HNMR (CD,0D, 500 MHz) J,, 6.09
(1H, d, J = 1.7 Hz, H-2), 2.62 (1H, m, H-5a), 2.48 (1H,
m, H-4a), 2.02 (1H, m, H-4b), 2.01 (1H, m, H-5b), 1.37
(3H, s, 7-CH,), 1.35 (3H, s, 7-CH,), 1.28 (3H, s, 6-CH,);
“C NMR (CD,OD, 125 MHz) §,. 204.1 (C-1), 173.4 (C-
3), 120.9 (C-2), 73.6 (C-6), 73.1 (C-7), 37.6 (C-5), 28.7
(7-CH,), 28.6 (7-CH,), 25.6 (C-4), 23.7 (6-CH,). Ll I
Hm A o0, KENEW 4N (R)-6-775:-3-(2-72
HE S TN R )-6- FE L BA -2 - 1 -

EYS  JEEERYI; ESI-MS m/z 169 [M+H]",
4y ¥ C,,H,,0,; '"H NMR (CDCl,, 500 MHz) J, 5.81
(1H, br d, J = 1.6 Hz, H-2), 436 (1H, t, J = 4.5 Hz, H-
4), 2.37 (1H, ddd, J = 9.0, 5.8, 4.6 Hz, H-6), 2.26 (1H,
dq, J = 7.0, 6.8 Hz, H-8), 2.16 (1H, ddd, J = 13.3, 9.0,
4.2 Hz, H-5a), 2.05 (1H, dt, J = 13.3, 5.3 Hz, H-5b), 2.04
(3H, s, H-7), 0.94 (3H, d, J = 6.8 Hz, 8-CH,), 0.89 (3H,
d, J = 6.8 Hz, 8-CH,); "C NMR (CDCl,, 125 MHz) &,
200.6 (C-1), 158.9 (C-3), 127.4 (C-2), 67.4 (C-4), 48.5
(C-6), 32.5 (C-5), 26.5 (C-8), 20.9 (8-CH,), 20.6 (C-7),

19.0 (8-CH,). LA - #udi & & ek, Seth 55 h
(48,6R)-4-F2K5-6-57 N Fk-3- F L3R -2 -1- il

tEme HETERMA; [a]y +97.2 (c 0.26,
CH,CL). ESI-MS m/z 171 [M+H]", 4> ¥ C,,H,,0,;
'H NMR (CDCl,, 500 MHz) J, 4.90 (1H, br s, H-9a),
4.86 (1H, br s, H-9b), 3.81 (1H, td, J = 10.7, 4.5 Hz, H-
3), 2.05 (1H, ddd, J = 13.2, 4.4, 2.6 Hz, H-2a), 1.88 (1H,
m, H-4), 1.73 (3H, s, H-10), 1.72 (1H, overlap, H-5a),
1.63 (1H, ddd, J = 14.0, 6.1, 2.8 Hz, H-6a), 1.53 (1H,
ddd, J = 13.3, 6.6, 3.6 Hz, H-5b), 1.39 (1H, td, J = 14.0,
4.2 Hz, H-6b), 1.32 (1H, dd, J = 13.2, 11.1 Hz, H-2b),
1.27 (3H, s, H-7); "C NMR (CDCl,, 125 MHz) .. 146.3
(C-8), 113.0 (C-9), 71.3 (C-1), 67.3 (C-3), 53.9 (C-4),
46.1 (C-2), 38.1 (C-6), 31.7 (C-7), 25.3 (C-5), 19.2 (C-
10). LL E#dlE &5 4 ek, e A 6 4 (1R,3S,
4R)-3-F5 Hk 57 ] W Auf B

a7 TEHIRY; [0]X +74.8 (¢ 0.11, CHCL,).
ESI-MS m/z 169 [M+H]", 7> T & C,,H,0,; '"H NMR
(CD,0D, 500 MHz) §, 6.72 (1H, q, J = 1.6 Hz, H-2),
429 (1H, dq, J = 9.6, 2.0 Hz, H-7), 2.36 (1H, dd, J =
16.0, 3.6 Hz, H-5a), 2.18 (1H, overlap, H-5b), 2.16 (1H,
m, H-4), 1.91 (1H, m, H-6), 1.73 (3H, t, J = 1.6 Hz, 3-
CH,), 0.95 (3H, d, J = 7.1 Hz, 6-CH,), 0.89 (3H, d, J =
6.9 Hz, 4-CH,); "C NMR 4, 202.2 (C-1), 151.0 (C-2),
135.4 (C-3), 69.4 (C-7), 51.2 (C-6), 37.2 (C-5), 27.3 (C-
4),20.9 (6-CH,), 16.8 (4-CH,), 15.5 (3-CH,). LA - %4
AR, %t AW 7 N subamone .

a8 HEEHIRY; [0] +26.3 (¢ 0.30, MeOH).
ESI-MS m/z 185 [M+H] ", 4r T\ C,H,,0,; '"H NMR
(CDCl,, 500 MHz) 6, 5.85 (1H, q, J = 1.3 Hz, H-2), 4.03
(1H, dd, J = 9.1, 2.1 Hz, H-6), 2.50 (1H, dt, J = 18.0,
5.8 Hz, H-4a), 2.30 (1H, ddd, J = 18.0, 9.0, 6.8 Hz, H-
4b), 2.09 (1H, m, H-5a), 1.95 (3H, s, H-9), 1.92 (1H, m,
H-5b), 1.26 (3H, s, H-8), 1.25 (3H, s, H-10); "C NMR
(CDCl,, 125 MHz) d. 168.1 (C-1), 154.7 (C-3), 118.3
(C-2), 84.4 (C-6), 71.7 (C-7), 33.5 (C-4), 27.3 (C-5), 26.1
(C-9), 25.2 (C-8), 24.6 (C-10). VL 4l &5 & ~Cikl'™>",
Y EA I8 (65)-3,7-dimethyl-7-hydroxy-2(Z)-octen-
6-olide, AHr RIR“ W)

&9 ERY); ESI-MS m/z 217 [M+H]',
4 ¥ €, H,,0,; '"H NMR (CDCl,, 500 MHz) ¢, 5.77
(1H, s, H-2), 4.08 (1H, br s, OH), 3.70 (3H, s, H-11), 3.27
(1H, br d, J = 10.8 Hz, H-6), 3.14 (1H, ddd, J = 12.6,
10.7, 6.1 Hz, H-4a), 2.61 (1H, br s, OH), 2.32 (1H, ddd,
J=12.6, 6.4, 4.6 Hz, H-4b), 1.89 (3H, br d, J = 1.2 Hz,
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H-9), 1.72 (1H, dddd, J = 13.8, 10.7, 6.4, 1.8 Hz, H-5a),
1.55 (1H, dddd, J=13.8, 10.8, 6.1, 4.6 Hz, H-5b), 1.17 (3H,
s, H-8), 1.15 (3H, s, H-10); "C NMR (CDCl,, 125 MHz)
. 168.1 (C-1), 160.1 (C-3), 117.0 (C-2), 76.0 (C-6), 73.0
(C-7), 51.4 (C-11), 29.6 (C-4), 29.3 (C-5), 26.1 (C-8),
24.8 (C-9), 23.5 (C-10) LA %4 25 & SCk"”, % etk
HW9 N (65)-6,7- 7 FE-3,7- — H I E 2(2)-IH IR F
B, N REIRF=)

&P 10 TLEIMRY); ESI-MS m/z 269 [M+H]",
¥ C,,H,,0,; '"HNMR (CDCL,, 500 MHz) 6, 2.78 (1H,
m, H-10), 2.59 (1H, overlap, H-8a), 2.58 (2H, overlap,
H-5a, 5b), 2.33 (1H, ddt, J = 11.5, 11.0, 2.0 Hz, H-7),
2.27 (1H, m, H-2a, 2b), 2.17 (3H, s, H-15), 2.14 (1H, m,
H-1a), 2.02 (1H, dd, J = 12.5, 2.0 Hz, H-8b), 1.63 (3H, s,
H-12), 1.59 (2H, m, H-1b, 6a), 1.32 (3H, s, H-13), 1.28
(1H, m, H-6b), 1.04 (3H, d, J = 7.0 Hz, H-14); "C NMR
(CDCl,, 125 MHz) 6. 215.5 (C-9), 208.0 (C-4), 171.0
(C-3), 85.0 (C-11), 49.1 (C-7), 47.7 (C-10), 43.0 (C-8),
42.2 (C-5), 34.6 (C-2), 30.9 (C-1), 30.2 (C-15), 25.6 (C-
12), 23.7 (C-6), 20.3 (C-13), 18.6 (C-14). LA b % ¥ 45
A SCHRM, % 2 46 A0 10 2 holostylactone -

&1 BETE KK, [ay +97.8 (¢ 0.55,
CH,CL). ESI-MS m/z 355 [M+H]", 7 7 3\ C,0H, ;O
'H NMR (CDCl,, 500 MHz) ¢,, 6.85 (2H, s, H-2',2"),
6.80 (2H, d, J = 8.0 Hz, H-6',6"), 6.78 (2H, d, J = 8.0 Hz,
H-5',5"), 5.95 (4H, s, 2x-OCH,0-), 471 (2H, d, J =
3.0 Hz, H-2, 6), 4.23 (2H, dd, J = 9.1, 7.0 Hz, H-4a, 8a),
3.87 (2H, dd, J = 9.1, 2.5 Hz, H-4b, 8b), 3.05 (2H, m,
H-1,5); "C NMR (CDCl,, 125 MHz) 6, 148.0 (C-3",3"),
147.1 (C-4',4"), 135.0 (C-1',1"), 119.3 (C-6',6"), 108.2
(C-5',5"), 106.5 (C-2',2"), 101.0 (2x-OCH,O-), 85.8
(C-2,6), 71.7 (C-4,8), 54.3 (C-1,5). L EFIELE A X
R, SR B NN Z R .

&M 12 B G E R K ; ESI-MS m/z 387
[M+H]", 4 ¥ C,,H,,0,; '"H NMR (CDCl,, 500 MHz)
J,6.76 (1H, d, J = 8.7 Hz, H-5), 6.75 (1H, d, J = 8.7 Hz,
H-5"), 6.68 (1H, br s, H-2), 6.65 (1H, d, J = 8.7 Hz, H-
6), 6.54 (1H, d, J = 8.7 Hz, H-6"), 6.48 (1H, br s, H-2"),
4.12 (1H, dd, J = 9.2, 7.2 Hz, H-9a), 3.87 (1H, overlap,
H-9b), 3.86 (6H, s, 4,4'-OCH,), 3.83 (3H, s, 3-OCH,),
3.81 (3H, s, 3'-OCH,), 2.96 (1H, dd, J = 14.1, 5.4 Hz,
H-7a), 2.91 (1H, dd, J = 14.1, 6.7 Hz, H-7b), 2.63 (1H,
m, H-7'a), 2.58 (1H, m, H-8), 2.52 (1H, m, H-7'b), 2.48
(1H, m, H-8"); *C NMR (CDCl,, 125 MHz) .. 178.7 (C-
9), 149.0 (C-3,3"), 147.9 (C-4,4"), 130.4 (C-1"), 130.2 (C-

1), 121.3 (C-6), 120.5 (C-6'), 112.4 (C-2), 111.8 (C-2"),
111.3 (C-5"), 111.1 (C-5), 71.2 (C-9"), 55.9, 55.8, 55.8,
55.8 (3,3',4,4'-OCH,), 46.5 (C-8), 41.0 (C-8), 38.2 (C-
7", 34.5 (C-7). LA L EHE 25 & SCHRPY, e b &4 12
NP AR

EW13 B O E R K ; ESIMS m/z 153
[M+H]", 4 ¥ X C,;H,0,; '"H NMR (CD,0D, 500 MHz)
J, 7.84 (2H, dd, J = 8.8, 2.0 Hz, H-2",6'), 6.85 (2H, dd,
J =88, 2.0 Hz, H-3",5"), 481 (2H, s, H-1); "C NMR
(CD,0D, 125 MHz) §. 198.5 (C-2), 164.3 (C-4"), 131.3
(C-2,6"), 127.3 (C-1"), 116.5 (C-3',5"), 65.9 (C-1). LA L
Kt 45 & SCHRPY, %8 2 & 9 13 2 p-hydroxybenzoyl-
carbinol.

&M 14 O E Bk K ESI-MS m/z 183
[M+H]", 43 C,H,,0,; '"H NMR (CD,0D, 500 MHz)
3, 9.74 (1H, s, H-7), 7.22 (2H, s, H-2, 6), 3.91 (6H, s,
3,5-OCH,); "C NMR (CD,0D, 125 MHz) 6. 192.9 (C-7),
149.7 (C-3,5), 144.0 (C-4), 129.0 (C-1), 108.3 (C-2,6),
56.8 (3,5-OCH,). UL I %i#f 45 & k™, e th & 14
NT .

EMIS TR (FEE); ESI-MS m/z 123
[M+H]", 4 F 3 C,H,0,; '"H NMR (CD,0D, 500 MHz)
3, 9.75 (1H, s, H-7), 7.76 (2H, d, J = 8.4 Hz, H-2,6),
6.90 (2H, d, J = 8.4 Hz, H-3,5); "C NMR (CD,0D,
125 MHz) . 192.8 (C-7), 165.4 (C-4), 133.4 (C-2,6),
130.2 (C-1), 116.9 (C-3.5). VL %dl 45 & k™, ¢
B 15 Fynt F2 oK TR

t&16 H 0 E Tk K ; ESI-MS m/z 153
[M+H]", 4> 73 C,H,0,; '"H NMR (CDCl,, 500 MHz) 6,
9.82 (1H, s, 1-CHO), 7.42 (1H, dd, J = 8.5, 1.6 Hz, H-6),
7.40 (1H, d, J = 1.6 Hz, H-2), 7.04 (1H, d, J = 8.5 Hz,
H-5), 3.96 (3H, s, 3-OCH,); "C-NMR (CDCl,, 125 MHz)
J. 190.9 (1-CHO), 151.7 (C-4), 147.1 (C-3), 129.9 (C-1),
127.5 (C-6), 114.4 (C-2), 108.8 (C-5), 56.1 (3-OCH,). LA
AR A A SCERPY, B E A 16 v 4- R R -3 H AR
R

WEM1T  EETE M A, ESI-MS m/z 283 [M+
H]", 77 C,H,,0,; 'H NMR (DMSO-d,, 500 MHz) 6,,
12.96 (1H, br s, 5-OH), 7.96 (2H, d, J = 8.7 Hz, H-2',6"),
6.93 (2H, d, J = 8.7 Hz, H-3',5"), 6.85 (1H, s, H-2), 6.77
(1H, d, J = 2.0 Hz, H-8), 6.38 (1H, d, J = 2.0 Hz, H-6),
3.87 (3H, s, 7-OCH,); “C NMR (DMSO-d,, 125 MHz)
J. 182.0 (C-4), 165.1 (C-7), 164.1 (C-2), 161.3 (C-5),
161.2 (C-4), 157.2 (C-9), 128.6 (C-2",6"), 121.0 (C-1"),
116.0 (C-3',5"), 104.6 (C-10), 103.0 (C-3), 98.0 (C-6),
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92.7 (C-8), 56.0 (7-OCH,). LA FHu#i 254 S0k, % e
BT R 5.4 - 2 -7-F S FE B
3 WMEHAAE1aF1 b ECDHHE

THE ECD 5258 Q48 14 G 53 Ar [0 v 500 [ 3 4
A 3ANS . S F H Chemdraw3D 14.0 % (R)-1 Al
(S)-1HATRe = I /MR IER BIWIMG I R . HH K H
Conflex9 %14 (CONFLEX Inc., Tokyo, JAPAN) #4741
Ay %18 & . F)H Gaussianl6 ¥, MeOH N & 7,
R ¥ %5 532 & PR A6 (DFT), 3K ] %5 B 58 30 B3LYP Al
6-31G(d) FEA AT it — D et FRgs GRS A
MO062X/def2TZVP i1 H A ZIFTECD Bl . &5 K
F SpecDis1.70.1 #4473 i s, 006 3, AR 4t 4 4
FIBR2E S ER T, BT A R &0 A B 556 1
RARIIR 28 S Re R A AT IS E R ECD i A
4 ATEMTEE

KA MTT b EEAS IAG A 40 1~17 X RAW264.7
YHMEPERIRCI . B RAW264.7 41 i LLAFFLZ1 2x10° 4
AT 96 LB o S IR, R G BE IR 32
FLNREFREE, i\ 40 pmol- L' (KR FEZG TR, B T 37 °C,
5% CO,1H I8 5 7= 4 o 15 77 24 h, SR J5 I\ MTT 57,
WEJEHE E 3 h, B3 000 r-min” B0 10 min, % _EiE W
J&, BFLIN 100 uL ) DMSO, Ji{ B # K 4% % 15 min
B2 W I AV R, AR OCRE I 490 nm
WK IR A, T4 AT R .

K H Griess il AR LS Y 1~17 X LPS 175 3
) RAW264.7 411 Jifl B FUNO KI5 . ¥ RAW264.7 4]
Ji LR FLE 2% 10* AN 25 BE T 96 FLAR H ik iU RE 9%, 5
B 40 R U B AH R T A R 45 25 4, A 4 N AL .
AN 40 pmol- L' R FE 259, AL PR 1 h )G, 1R
RV RN 25 25 H I NN LPS (&R =R E N 1 ug-mL™)
W5, dkE85 3% 24 hJa, & 4L B B35 W 50 pL, N
50 uL Griess i 77, 4k 25 7% 30 min J5, F B AR 43R
540 nm P K FIIOE EEAE

& STk [ BOR 5T & ) o B AliAh L 450 % I
RS S AR, B KURI ] 44 P Bh Ak S P 20 A A 5K il
T, EEMRE K B AL & 50 5 TAE; AT 4E 553
N ZEZE W B Ak A P 25 BE TS PR ARSI %30 30 6 5T ) e S g
R A 525 ECD R ECD B g i 5, 7% H 0 67 548 Sk 2%
SEUS L RIRAT SRS O, R B R, A T A
WL, B 5T TR0 48 TR SR I0 A kL gt bR A7 B T gk AN A
R

FIZE S BrA VR 275 A SCTEAT AT R 25 v 5
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