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A new sesquiterpenoid from roots of Lindera glauca

RUAN Qing-feng' 2, LU Qi-ping?, XING Dan-xia?, CUI Hui?>, ZHAO Zhong-xiang?
1. Department of Pharmacy, Wuhan No. 1 Hospital, Wuhan 430022, China

2. School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective To find the sesquiterpenoids with potent anti-inflammatory activities from the roots of Shanhujiao (Lindera
glauca). Methods The constituents were obtained by comprehensive use of silica gel, ODS, sephadex LH-20 and semi-preparative
HPLC. Their structures, including their absolute configurations were elucidated by extensive spectroscopic analysis such as HRESIMS,
NMR, IR, UV, OR and ECD quantum chemical calculations. All the isolates were tested for the anti-inflammatory activities using the
lipopolysaccharide (LPS)-activated RAW264.7 cells. Results Ten sesquiterpene compounds were isolated from petroleum ether
extract of the roots of L. glauca and identified as (4R,7R,108)-4-hydroxy-4,10-dimethyl-5-0x0-1(6),11(13)- dien-12-oic acid-naphthyl
ketone (1), linderaguaianol C (2), (—)-(4S,78S,10S5)-2-oxo-guaia-1(5),11(13)-dien-12-oic acid (3), rupestonic acid (4), aciphyllic acid
(5), xylaguaianol D (6), B-costic acid (7), 3a-hydroxycostic acid (8), ilicic acid (9), and isorupestonic acid (10). Conclusion
Compound 1 is a new compound, named rupestonic acid M. Compound 2 is isolated from natural source for the first time and its
absolute configuration was confirmed using ECD caculations. Compounds 1—4 and 6—9 are obtained from L. glauca for the first
time. Furthermore, compounds 5—7 and 9 showed potent anti-inflammatory effects and have potential value for anti-inflammatory
drug development and structural modification of active molecules.
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VR LSRR (R A B0 7 B A5 3 T — R 51
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PR A TR 25 15] e 56 U810, PR, ASHIF 7T 4k 48
XF LR T IR, H A o7 B BEAT P2 408, DAIAN
HHORILE 2 B RIFEER S 2R e &) .
HAEEET 10 MEFnsE, 2 58(4R,7R,10S)-4-
FRHE-4,10- 7 F -5 BRFE-1(6),11(13)- - Ji-12-FR R -
250 [(4R,7R,108)-4-hydroxy-4,10- dimethyl-5-oxo-
1(6),11(13)-dien-12-o0ic acid-naphthyl ketone, 1].

linderaguaianol C (2). (-)-(4S,7S,10S)-2-ox0-guaia-
1(5),11(13)-dien-12-oic acid (3). — 3 &l
(rupestonic acid, 4). #FHFFEHMR (aciphyllic acid,
5). xylaguaianol D (6). B-AKZM (B-costic acid,
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Fig. 1 Structures of compounds 1—10
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Triple TOF 5600573 #H B FHAX (AB Sciex, M
ZK); B i (¢ (Chirascan, #[E Applied
Photophysics 24 7] ); LC-100 2 1] 4% i FOBUH i 4%
(LR FERZAE AR AT ); Tensor 27 {8 B4R
BT AN REI (f5[E Bruker A F)); RV8 IEfb# K
X (IKA, Germany); TLE204 73#7 K, MHHEF#)-
FER Z A (g FHIRAT]:; Kromasil 100-5 Cis
(250 mm X 10 mm, 5um); ZIEERFIRIX (SEE
Thermo 2 #)); Al F=F (ESCO A a], Filng;
TREEE S GB/RAEVEITHIRATD; Motic
AE2000 AU E BAEE (JE 112w il g S A
BRA DD ARE & 3O ML GBS IR A AR TT R
HIRATD; Bilits (fE[E Ependoff A F] ).

FEE 0 R I G B T4 s
SARREER (YMC*GEL ODS-A-HG 12 nm S-50 pm;
HA YMC A 5] ; #2855 BB % (Sephadex LH-
20, 25~100 um; Fluka BioChemaka, Buchs, Ffi1:);
HlE. O (i, Oceanpak, Fiil); HR (&
k4l Sigma AR, EED; AiMEE. BROEE. &
i+ HEE Crdrdl, RESUERAIA FD; RAW264.7
SR P R 24 R 5 o T A R A i D 5 g P
3 (5 A0SOIA, KIEECAEMHEAFIRAFD;
DMEM #5373 (£[E Gibco A#]); Fetal Bovine
Serum (3E[H Gibco A 7]); 0.25% Trypsin EDTA (3%
Gibco A#]); DMSO (41, [ Gibeo AT,

LR ZGA AR R R 5 SR A B AR B
B = RBPE ML (RE 110447 0°; Jb4
30.705 7°; R 1203 m), M PEZG KA
e 20 R e R LA AR L AR L.
glauca (Sieb. et Zucc.) Bl.o #34 (ZYXY-IR-2017-05)
BAET T IN R 25 K223
2 REENH

L BAARCT AR 20 kg, ZiR N H RIS UESREL, IR
JE S S BEARYIIR & 2.4 kg, BHRE FZ2818K
TR, IAHEEREE 3 Uk, IO T RS A )
460 go FEA I BEREEUY) R FH A e AT € DU el ik -
PR (& 1% 8% KRGS (100 2 1~2:
D, g #EE &It 413 Mg (F.A~M).
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FORE, DLHE-K (75:25) W, S 2
(tr=9.4min, 30.5mg). Fr.Iit Sephadex LH-20 %
ek, =GP he-HEE (10 1) Pl Fr.lc, Fr
I-c it ODC e AHFE, 40%~80% FF B & Pt Bt 15 Fr.
T-c-1, 27T FH 2 ) 4 v 50 AH 4 3% DL 7K (50
500 wPHHA T4, A 3 ((r=10.2min, 11.7
mg) fl 4 (g=11.5 min, 13.4 mg). Fr. K H5H
Sephadex LH-20 A MitazR, 4 =& H ki H i
(1:1) RGN Fr. K-b, ¥ Fr. K-b Z1EAHREE
Je Ak it , DLATHEE-BEER OB (9 1 1~1 1 1) BRJE
et/ Fr. K-b-1~K-b-4, Hrf Fr. K-b-1 Zid A
R AR AR T DLV EE -5 0.1% R K (60 : 40) i3
1T %, &7 (r=10.6 min, 20.3 mg);
5 Fr. K-b-2 4 ODC JeAH#E, LA 40%~80% H it
FE VNS Fr. K-b-2b A1 Fr. K-b-2c, T4 Fr. K-b-2b
BB P & B R AR A, LA 0.1%H
FR7K (55 & 45) #ATHI &, HUAEY) 9 (k=122 min,
5.7 mg), M Fr. K-b-2c 22 4 R (i, DA
-5 0.1%FER/K (58 ©42) 4ith, Hib&W 10
(r=8.1min, 11.1mg); /)5 Fr. K-b-4 £ -1l %
R A B, DLFFEE-E 0.1% /K (50 500 iF
1T, 15 E 1 (/=12.7min, 8.3 mg). ¥ Fr.
L 4 ODC At LL 40%~90% H EEA6 15 v i 75
Fr. L-c, ZETMTH Fr. L-c 20205 % v RO (i DA
B8 0.1%HER/K (65 @ 35) 4litk, a6 (r=

8.6 min, 9.6 mg) F18 (r=9.4 min, 6.3 mg). Fr.
M % ODC JAHAE 3, DL 50%~90% F B A B2 3k
Jii#3 Fr. M-b, K Fr. M-b FH 2l & 2 RGR0H € A
FEE-5 0.1%FER/K (70 @ 30) 4tk B3tk a5 (r=
10.9 min, 8.4 mg).

3 ST

wEM1: BT ERHR (ZEFR, 10%
P B R R S (R S Bk O, Gy T
H 4575 7)o (—)-HRESIMS $04 m/z 263.128 6 [M—
H]™ (iH51H 263.128 3, CisH1004) Z5H4rF30AN
CisH2004, THHEAMAER 6; [a]s +23.5(c 0.13,
MeOH); UV A2 (nmy): 236 (3.32); [l (il i
WUty ECD (¢ 1.01 mM, MeOH) Amax (Ag) 212
(10.04), 256 (~6.38), 334 (0.67) nm; IR v\ o (cm™):
3448,2927,2850, 1656, 1639, 1621, 1384, 1118, H:r
TE R 3448 2927 A1 1639 cm™! T AFAE(E S 1R
CEMIR S ERA. IR .

M TH-NMR (400 MHz, CDCl;) i (£ 1) &%
XA E] 1 N-CHs XUE(E 5 onl.14 3H,d,J=7.2
Hz, CH3-15) 1 1 4~-CH; HIE(E5 on 1.28 (3H, s,
CH3-14); TEAK3% X PSR 2 2 AR i 7155 on
5.21(1H, s, H-13a) #16.31 (1H, s, H-13b); o Wi5e
F| 2 4> sp? ALK I T5 5 0u 4.05 (1H, brs,
H-7),2.31 (1H, m, H-10) 1 8 /> sp® 224k [ I H 52 i
55 012.63 (1H, m, H-2a), 2.32 (1H, m, H-2b), 2.15

xz1 EW1. 2 8 'H-F0 BC-NMR £(3E (400/100 MHz, CDCl3)
Table 1 'H- and '*C-NMR (400/100 MHz) data for compounds 1 and 2 (400/100 MHz, CDCls)

R 1 2
L Jc OH Jc OH
1 163.1 146.3
2 27.9 2.32 (m), 2.63 (m) 208.2
3 353 2.01 (td, J = 12.4, 5.2 Hz), 2.15 (m) 43.1 1.97 (m), 2.60 (m)
4 72.4 379 2.72 (t,J=6.8 Hz)
5 201.3 176.2
6 130.3 372 2.40 (m), 2.57 (m)
7 332 4.05 (brs) 39.7 2.58 (m)
8 25.7 1.71 (m) 31.1 1.88 (m)
9 26.4 1.22 (m), 1.70 (m) 327 1.58 (m), 1.77 (m)
10 36.2 231 (m) 269 2.9 (m)
11 142.4 145.8
12 171.4 167.4
13 126.5 521 (s), 6.31 (s) 123.5 5.62 (s), 6.20 (s)
14 23.9 1.28 (s) 19.3 1.08 (d,J = 7.2 Hz)
15 19.2 1.14 (d,J="7.2 Hz) 17.5 1.00 (d, J= 6.8 Hz)
-OCH; 52.1 3.76 (s)
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(1H, m, H-3a), 2.01 (1H, td, J = 12.4, 5.2 Hz, H-3b),
1.71 (2H, m, H-8), 1.70 (1H, m, H-9a), 1.22 (1H, m, H-
9b). 45H BC-NMR (100 MHz, CDCl3). HSQC i
DEPT 135 #&/3H1oR 15 NMAE 5 20 50 N+ 14
sp® ZMLIIZERE O 72.4 (C-4); 5 > sp? Z44b IR
CH 3 AR oc 163.1 (C-1), 130.3 (C-6), 142.4
(C-11) 12 MNFEERR 5 201.3 (C-5), 171.4 (C-12);
2 A spd ALK 3L oc 33.2 (C-7), 36.2 (C-10); 4
A sp® FALHIE S 6 27.9 (C-2), 35.3 (C-3), 25.7
(C-8),26.4(C-9); 14> sp? ZAL IV H 2 B K Uity s o
126.5 (C-13); 2 PMHIE 6¢23.9 (C-14), 19.2 (C-15).

&0 1 1) 1D NMR FHIES5 A URBEZH AT T i
18 1)1k &% rupestonic acid KIAEF AL, ASE K&
rupestonic acid K ) C-10 ‘F47_ERFRIEIENADD 1
AR E] T C-4 S . HMBC i H-15 5 C-1/C-
10/C-9 A Jz H-14 55 C-3/C-4/C-5 (M A5 SAEL T
PL_EHER 4N, 'H-"H COSY it Fr il g2 2 2 4
A i & Fr Be H-2/H-3 A1 H-7/H-8/H-9/H-15; HMBC
it H-2 5 C-1/C-6; H-13 5 C-7/C-11/C-12 f{J4H
KAG TG BUEM THEY 1 P25 & B
(K2,

NT WA 1 A, &% 11
NOESY i #7041 (K 2), 7EiEE "+, NOESY
&5 H-14 fl H-15 35 Ha-13 #H%, 84 C-4 fl C-
10 547 b i B R s e — 3 LR B W BY, Rk H-7
Na g, GEAIEE ISR, A1 4N
TN %5 AR VR AT A HGE LA rupestonic
acid J. rupestonic acid K I rupestonic acid I f*f4 7!
— 5, TR TAE 11 ECD 2k (B 3),
SRER, e 1 5 RStk &5YIK ECD W)
Weh ke 4 —8. Bk, (L& 1 B4R BN
JE N 4AR,TR,10S, #5443 E IR M.

WEY) 2: WEEMEWRY (E, 10%HR

LRERR e, ST AN . (-)-HRESIMS m/z

<

—H-'"HCOSY — HMBC = - > NOESY

B2 &1 #X% 'H-'"H COSY #1 HMBC #HX/ES
Fig. 2 Key 'H-'H COSY and HMBC correlations in
compound 1

===Exp for 1
++++ Exp for rupestonic acid J

—— Exp for rupestonic acid K

=== Exp for rupestonic acid I

Ag/(M-cm™)

710 -

—15 4

E3 a&W1 5EMELEYRILE ECD Eif
Fig. 3 Experimental ECD spectra of compound 1 and

known compounds

261.149 6 [M—H]~ (iF51H 261.149 1, Ci6H2103)
10N CigHn0s, ANFIEEN 6. [of) +33.7
(c 0.194, MeOH); UV A" (nm): 242 (3.08); ECD
(¢ 1.38 mmol/L, MeOH) Amax (Ag): 194 (23.60), 219
(—19.87)nm; 'H-NMR (400 MHz, CDCl3) d: 1.97 (1H,
m, H-3a), 2.60 (1H, m, H-3b), 2.72 (1H, t, J= 6.8 Hz,
H-4), 2.40 (1H, m, H-6a), 2.57 (1H, m, H-6b), 2.58 (1H,
m, H-7), 1.88 (2H, m, H»-8), 1.58 (1H, m, H-9a), 1.77
(1H, m, H-9b), 2.99 (1H, m, H-10), 5.62 (1H, s, H-13a),
6.20 (1H, s, H-13b), 1.08 (3H, d, J = 7.2 Hz, 14-CH3),
1.00 (3H, d, J = 6.8 Hz, 15-CH3), 3.76 (3H, s, 12-
OCH3); '*C-NMR (100 MHz, CDCls) d: 17.6 (C-15),
19.3 (C-14), 26.9 (C-10), 31.1 (C-8), 32.7 (C-9), 37.2
(C-6),37.9 (C-4), 39.7 (C-7), 43.1 (C-3), 52.1 (-OCH3),
123.5 (C-13), 145.8 (C-11), 146.3 (C-1), 167.4 (C-12),
176.2 (C-5), 208.2 (C-2), @it thxt LA FE R, K
H 5 S M4 8 (9)-(4S,75,108)-2-0xo0-guaia-
1(5),11(13)-dien-12-oic acid®Z L, Mt —AN[F] (1) 2 1k
AW (H)-(4S,75,108)-2-0x0-guaia-1(5),11(13)-dien-
12-oic acid #1 C-12 {7 L HIBRIEEAEY 2 H 1 4
& (6c52.1) B

ZAA Y G Cheng ZEPILL I o7 A (8] = )4k 1
T HOP I 45K o /£ NOESY i & o, a] LW 22 3] CH-
14 1 CH3-15 5 H-3b IWAHRAE 5, H-4 5 H-7 AH
K55, Uil CHs-14 A1 CHs-15 LF1f, 1 H-4.
H-7 5 H-10 &b T3P0 4 1 it — D0 e A0
B, SRHETHE ECD 55L4 ECD AHES & 1 5 14K 1
EAE 2 AL, EERHMEEY 2 TR
R i MRSRESE. PUREEME G, Hit
SR FIALA 4S,7R,10S ) ECD HiZk 55256 ()
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ECD &k B R W& (B 4), I 1
2 AR AL 48,7R, 108 DRIIX 2 %Ak &2 IR
MRERF=Hy e 3 8545 21 FF 8 BEHRE T H S 28
¥ H w4 N linderaguaianol C.

30+ ==+ Exp2

204 = Cald-4S,7R,105-2

; 300 350 400
—104 s A/nm
(1

v 7

—20+ -

Ae/(M™-cm™)
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L4
2q.-=22"
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—304

4 EY 2 BITENIE ECD Bk
Fig. 4 Experimental and calculated ECD spectra of
compound 2

WEY) 3: EWHHRY) (E), 10%EF HEER
R T B N Rk A, I TE. ()
HRESIMS ## m/z 247.133 6 [M—H]" Gt514
247.133 4, CisH903) 4 H 47N CisHao0s, it
HAMME N 6, 'TH-NMR (400 MHz, CDCls) d: 1.98
(1H, d, J = 18.8 Hz, H-3a), 2.61 (1H, m, H-3b), 2.75
(1H, m, H-4), 2.45 (1H, m, H-6a), 2.60 (1H, m, H-6b),
2.61 (1H, m, H-7), 1.84 (1H, m, H-8a), 1.92 (1H, m, H-
8b), 1.59 (1H, m, H-9a), 1.79 (1H, m, H-9b), 3.01 (1H,
m, H-10), 5.75 (1H, s, H-13a), 6.38 (1H, s, H-13b), 1.11
(3H, d, J = 6.8 Hz, 14-CH3), 1.02 (3H, d, J = 7.2 Hz,
15-CH3); '3C-NMR (100 MHz, CDCl3) §: 17.6 (C-15),
19.2 (C-14), 26.8 (C-10), 31.0 (C-8), 32.7 (C-9), 37.1
(C-6), 38.0 (C-4), 39.3 (C-7), 43.0 (C-3), 125.5 (C-13),
145.7 (C-11), 145.8 (C-1), 171.4 (C-12), 176.9 (C-5),
208.8 (C-2). DA FE#E 5 St AR — 50, i
ENEYIZ N (H)-(4S,78,108)-2-0x0-guaia-1(5), 11(13)-
dien-12-oic acid.

EY) 4: FWHEAE (G0, 10%A R
TR T B, By T & 4)i - (-)-HRESIMS
Bl miz 247.134 6 [M—H]” GHEAE 247.133 4,
CisH1903) Z5H 43 F30N CisHaoOs, THEANEAIE
N 6. "H-NMR (400 MHz, CDCl;) 6: 3.19 (1H, m, H-
1), 1.83 (1H, m, H-2a), 2.50 (1H, m, H-2b), 2.05 (1H,
m, H-6a), 2.62 (1H, m, H-6b), 1.80 (1H, m, H-7), 1.68
(1H, m, H-8a), 1.82 (1H, m, H-8b), 1.84 (1H, m, H-9a),

2.92 (1H, m, H-9b), 2.15 (1H, m, H-10), 5.75 (1H, s, H-
13a), 6.38 (1H, s, H-13b), 0.66 (3H, d, J=7.0 Hz, CH3-
14), 1.64 (3H, s, CHs-15); C-NMR (100 MHz,
CDCl3) d: 8.2 (C-14), 12.3 (C-15), 31.7 (C-8), 35.4 (C-
10), 36.7 (C-9), 37.8 (C-7), 38.5 (C-2), 41.5 (C-6), 46.1
(C-1), 125.7 (C-13), 138.0 (C-4), 145.8 (C-11), 171.6
(C-12), 174.7 (C-5), 208.7 (C-3). LA_E%dE 5 ClikI
EHEAR—B, MEEEEY 4 R—3 &R0,

WEY S HEOHIRBE (CZEFRD, 10%
B IR W R 0, 5% TS (-)-HRESIMS
Bed m/z 233.152 3 [M—H]™ GiH5E{E 233.154 2,
CisH2102) 308 CisHnO2, THEHEAEAIE
9 5. 'H-NMR (400 MHz, CDCl3) 6: 2.70 (1H, t, J =
10.4 Hz, H-1), 1.32 (1H, m, H-2a), 2.04 (1H, m, H-2b),
1.50 (2H, m, H»-3), 2.00 (1H, m, H-6a), 2.16 (1H, m,
H-6b), 3.00 (1H, brs, H-7), 2.15 (1H, m, H-8a), 2.60
(1H, m, H-8b), 2.20 (1H, m, H-9a), 2.48 (1H, m, H-9b),
2.12 (1H, m, H-10), 5.66 (1H, s, H-13a), 6.28 (1H, s,
H-13b), 1.56 (3H, s, 14-CH3), 0.76 (3H, d, J = 6.8 Hz,
15-CH3); '3C-NMR (100 MHz, CDCl3) §: 13.2 (C-14),
14.3 (C-15),28.6 (C-3),32.6 (C-2), 35.6 (C-6), 36.9 (C-
8), 37.1 (C-10), 37.5 (C-9), 38.6 (C-7), 53.2 (C-1),
124.7 (C-13), 133.1 (C-4), 134.4 (C-5), 147.3 (C-11),
173.0 (C-12). LA F%¥s 5 sk laE BaA —200, #h
WKEEY) 5 NE RS -

WEY 6: HEECEWIMERY) (1), 10%8%
IR CORERARA A, ST M. (-)-HRESIMS ##E
m/z237.186 3 [M—H] (i154H 237.185 5, C15sH250,)
BTN CisHaxO2, AMEAIEEN 3. 'H-NMR
(400 MHz, CDCl3) §: 2.15 (1H, m, H-2a), 2.28 (1H, m,
H-2b), 1.34 (1H, m, H-3a), 1.63 (1H, m, H-3b), 2.05
(1H, m, H-4), 2.39 (1H, m, H-5), 0.80 (1H, m, H-6a),
1.73 (1H, m, H-6b), 1.66 (1H, m, H-7), 1.13 (1H, m, H-
8a), 2.04 (1H, m, H-8b), 2.08 (2H, m, H»-9), 3.45 (1H,
d, J = 10.8 Hz, H-12a), 3.57 (1H, d, J = 10.8 Hz, H-
12b), 1.06 (3H, s, 13-CH3), 1.64 (3H, s, 14-CH3), 0.86
(3H, d, J = 6.8 Hz, 15-CH3); '3C-NMR (100 MHz,
CDCls) 6: 15.4 (C-15), 20.3 (C-13), 22.4 (C-14), 26.8
(C-8), 29.0 (C-6), 30.4 (C-2), 33.1 (C-3), 34.9 (C-9),
39.0 (C-4),46.3 (C-5),49.6 (C-7), 68.7 (C-12), 75.7 (C-
11), 129.2 (C-10), 141.4 (C-1). PLEfERERZNHE
YA 1 AN EEIRE RSB AE, 5 CiRkaE g4
A2, WEENAEY) 6 4 xylaguaianol D.
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WEM 7 WEmERY (& T, 10%%E
BRI W R N RURSRE, BT A
(-)-HRESIMS ¥4 m/z 233.155 7 [M—H]~ GHHE1H
233.154 2, CisH202) 430N CisHn0,, it
HAMWME N 5. 'TH-NMR (400 MHz, CDCls) d: 5.69
(1H, s, H-13a), 6.32 (1H, s, H-13b), 0.74 (3H, s, CH:s-
14), 4.41 (1H, s, H-15a), 4.71 (1H, s, H-15b); 3C-NMR
(100 MHz, CDCl3) 8: 16.6 (C-14), 23.6 (C-2), 27.4 (C-
6), 30.1 (C-8), 36.0 (C-10), 37.0 (C-9), 39.5 (C-7), 41.2
(C-3), 41.9 (C-1), 50.0 (C-5), 105.6 (C-15), 125.1 (C-
13), 145.4 (C-4), 150.7 (C-11), 173.1 (C-12). LA ¥k
P 5 SRR IE AR —F, s et & 7 N B-K

WEY 8: BT EMAR (Ei), 10%EH
PSR BRIR S0 (0 VR AR G, SV T & (-)-
HRESIMS #¥#& m/z 249.147 7 [M—H]™ (i 514
249.149 1, CisH203) #H4rT0N CisHn0s5, A
WA R 5. TH-NMR (400 MHz, CDCl3) 0: 1.70 (1H,
m, H-1a), 1.82 (1H, m, H-1b), 1.54 (1H, m, H-2a), 1.88
(1H, m, H-2b), 4.40 (1H, d, J = 4.8 Hz, H-3), 1.97 (1H,
dd, J=9.4, 4.0 Hz, H-5), 1.50 (1H, m, H-6a), 1.66 (1H,
m, H-6b), 2.50 (1H, m, H-7), 1.38 (1H, m, H-8a), 1.53
(1H, m, H-8b), 1.18 (1H, m, H-9a), 1.53 (1H, m, H-9b),
5.64 (1H, s, H-13a), 6.20 (1H, s, H-13b), 1.09 (3H, s,
14-CHs), 5.41 (1H, s, H-15a), 5.44 (1H, s, H-15b); '3C-
NMR (100 MHz, CDCls) 0: 21.8 (C-14), 26.3 (C-6),
31.6 (C-8),33.3 (C-2), 34.7 (C-9), 38.7 (C-10), 39.0 (C-
1), 40.3 (C-7), 42.8 (C-5), 73.9 (C-3), 107.0 (C-15),
121.3 (C-13), 146.5 (C-11), 153.5 (C-4), 171.6 (C-12).
DL 3o 5 Sk oE B A S0, S A 8
A 3a-hydroxycostic acid.

WEW9: BEEmAR (FA), 10%7E 5
M PR BRI . VT T R e, ZETE T (-
HRESIMS ¥ m/z 251.163 3 [M—H]" (it 14
251.164 7, Ci1sHx303) 5H TN CisH405, it
HAMME N 4. 'TH-NMR (400 MHz, CDCl3) 0: 1.63
(1H, m, H-1a), 1.70 (1H, m, H-1b), 1.44 (1H, m, H-2a),
1.68 (1H, m, H-2b), 1.80 (2H, m, H»-3), 1.45 (1H, m,
H-5), 1.90 (1H, m, H-6a), 1.25 (1H, m, H-6b), 2.50 (1H,
m, H-7), 1.38 (1H, m, H-8a), 1.54 (1H, m, H-8b), 1.35
(1H, m, H-9a), 1.75 (1H, m, H-9b), 5.60 (1H, s, H-13a),
6.18 (1H, s, H-13b), 0.90 (3H, s, 14-CH3), 1.11 (3H, s,
15-CH3); '3C-NMR (100 MHz, CDCl3) §:19.0 (C-14),

20.0 (C-2),21.6 (C-15),26.7 (C-8), 27.1 (C-6), 34.5 (C-
10), 39.9 (C-7), 40.8 (C-9), 43.2 (C-1), 44.3 (C-3), 55.0
(C-5),72.5 (C-4), 124.5 (C-13), 146.0 (C-11), 171.3 (C-
12)o VA EHE S SCif o B A — 509, s i s
) 9 4 ilicic acid.

A 10: LOFREE & CED, 10%IKRERIR
BRI N R, ST E45 . (-)-HRESIMS
S m/z 247.132 8 [M—H]” (IFE1H 247.133 4,
CisH1903) 2 H TN CisHa00s, THEAFNE
¥ 6. 'HNMR (400 MHz, CDCl3) §: 2.02 (1H, m, H-
1), 2.10 (1H, m, H-2a), 2.19 (1H, m, H-2b), 2.23 (1H,
m, H-3a), 2.56 (1H, m, H-3b), 5.80 (1H, s, H-5), 2.40
(1H, m, H-7a), 2.71 (1H, m, H-7b), 2.58 (1H, m, H-8),
1.58 (4H, m, H»-9, 10), 1.91 (1H, m, H-11), 5.59 (1H,
s, H-14a), 6.25 (1H, s, H-14b), 1.03 (3H, d, J= 6.7 Hz,
CH3-15); BC-NMR (100 MHz, CDCl3) 6:21.8 (C-15),
27.6 (C-2),28.3 (C-9), 32.9 (C-10), 33.2 (C-7),33.3 (C-
11), 42.1 (C-8), 44.5 (C-3), 45.8 (C-1), 125.6 (C-14),
127.1 (C-5), 144.7 (C-12), 167.8 (C-6), 171.5 (C-13),
200.3 (C-4), L 5k tbxt P BE R, 50 md
F e — BRI R RIS s AR — 5, 4S5 A
W0 R IE [ £ P R A A IR A,
LD [6, 7] JUHEZE, HAE 1991 0
RO I X R A AT SRR i e T IR
AR SIARRI Y . 256 IR b, e iaw 10 4
S H PR
4 WEMHMEEMNE

AWK LPS %5 RAW264.7 4 0 8 3744k 4k
I i S RE BTSSR AT I, Al % 7R A
A NO Wl 52 2 HE AR B S AT 4R 19 77 vE081. 41
M35 FRE DMEM BRI [& 10%06 4 iE
(FBS) +#H &% (60 unitsymL) +#E%5 K (100
pg/mL) ], SEEG I R H A K R AR e B AL 2 < 10
AT 96 FLAR A, 1E 37 CAHI 5% CO, FI4n i1
FEAEHIGEEAE K 24 he TAKEIALL A P RIBA P 24
NG| 3 =% FH 58 45 IR B 2 25 umol/L, S 96
FLBRT/ER 2 h, SAJEIMAN 1 pg/mL LPS K555 48 h.
NO MIEE: Griess 1171, SEIRHE 100 uL 4 _EiE
W, fEZIR RN 50 uL Griess {71 A, FHIIA
50 uL Griess W71 B, i FREIIS . W LR
W ERFRAC 52 540 nm RO (4). FIFE L
IR AR AR R EAR T2, THE NO
WEE, HEMTF AL A YN RAW264.7 41 NO
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i GRELIG IR

AHRINHIZE =1—(4 sn—A4 uw=)/(4 se—A wz)

SRR 2 Ph7n, 1 25 pmol/L R, &
W) 5~7. 9 X LPS B RAW264.7 4Affl+ NO F
JBCE: 735 55 BH A 2 A0 =2 B0 40 1, AR 2R
24.34%~=27.06%, FATEZGIIMSR A 2609 38.16%.

*2 LS NO IHIEMSE
Table 2 Inhibitory activities

indomethacin on release of NO

of compounds and

=Ly NI/ % &) IR/ %

5] k35 3% 38.16 6 25.32
1 3.64 7 26.57
2 -7.78 8 16.42
3 -6.27 9 2434
4 1.28 10 18.76
5 27.06

5 itig

ASLIGLERTIARE T R, SRR R R AL
2 55 B 1L HABUE AR 1 S50 7 £ £ 21 5 Bl 0 3R AT 4%
W, ML B %E T 10 AME LGy, Hrik
HEV R LAFINZERE s, AW 2 N E R
R 7y B9 20981 ECD &b 241 HH
E T HA Y (5 F AR AR — R
ITERy, i 3 AR T, HEA [6,
6] —JCH [5,7] ICHA. [6,6,3] ZICHEL RN R
HAR0ST, TR TR SR Z AR T AR AY,
TSR 2 B i 28 101, g ol 4t
JERINL M LR P AR YIS, TREIE—K
R F R BT . ST SRR IR R
PECHTRIAEF, BT AT 20 2548 Bk &9
BT T YRS BURISHEVHY, 25 RRWIL AW 5~
9 X} LPS %55/ RAW264.7 1AAMH M 48 i 45 L o
NO MR HCEAT BRIIHITEE . MR R Bk
A, HPIRIGHTRESH2RA, S EREREA K
FE R LR PR ORIARE L. B2, A
WFRRITF R, AMUFEE 7 LU L ARSI
RS S 3R LR 245 R0 o B it J /R F B
HIRE SO T BB A AR, RIS SR A T —
ANYZH RS Y V5 1 S S A P = SRR
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