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B X 2R % (Chloranthus multistachys Pei) 2 F A2 U3 B ILHU ARG HATHITY . FITRERAE g% 2
TP a5 I ik EAT 43 B SlAL RO 2 O T 45 M S8 N A 2 h a3 B9 T 22 MG, 40 %y (7S,8R) -
dihydrodehydrodiconiferyl alcohol (1) 7-ketositosterol (2) \68-3%2 3k & {§ 4-45-3-Hi (3) 6052 JE & {5 4-15-3-H (4) .48,
8B- B IS5 (H) -#50F-7 (11 ) -45-8,12- 1iig (5) L 13-epitorulosol (6) | 15-nor-14-oxolabda-8 (17) , 12 E-dien-19-oic acid
(7) 4a-hydroxy-8 ,12-epoxyeudesma-7 ,11-diene-1,6-dione(8) 45 2 & A(9) .fortunilide K(10) . (1£,4Z7) -8-hydroxy-
6-oxogermacra-1(10) ,4,7 (11) -trieno-12, 8-1actone (11) , henrilabdane B (12) 2'-#2 34 37,4’ ,6'-PU F 48 & 2 /K i
(13) .curcolonol (14) ,zederone epoxide (15) FRZE i B(16) . FAFRLLELfE A (17) \henrilabdane A (18) ,12-(3-methyl-
furan) -labd-8 (17 ) -en-19-oic acid (19) . ent-8 (9 ) -pimarene-20-hydroxy-16-nor-15-oic acid (20) . Sz 2-N-Fr] £5 [ 5§ iz
(21) \grossamide(22) . HAbEWLEY 2.4 21 122 HE RN 2/ IrE58 G691 ~10 18 ~22
KN s 2], s, R AINE 285 (LPS) i 1Y RAW264. 7 M MIXT 654 5 ~ 17 47 T B &6 M 0
o GARFRHILEY 5.0 11 F1 13 FHAFIHTRIENE, 4L A (NO) 3 325351 2 41.22% +8.28% .40.32%
+15.14% 58.79% +8.16% 43.85% +10.04%
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Chemical constituents from Chloranthus multistachys and
their anti-inflammatory activity
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Abstract : Chloranthus multistachys Pei is a perennial herb and has been used as folk medicine to treat bone fracture , hemo-
stasis swelling pain and pruritus cutanea for centuries in China. In this paper,the chemical constituents of C. multistachys and
their anti-inflammatory activities were investigated. Twenty-two compounds were isolated by a variety of chromatographic tech-
niques and identified as (7S,8R) -dihydrodehydrodiconiferyl alcohol (1) ,7-ketositosterol (2 ) ,68-hydroxystigmast-4-en-3-
one (3),6a-hydroxystigmast-4-en-3-one (4) ,48,83-dihydroxy-5a ( H) -eudesm-7 (11 ) -en-8 , 12-olide (5) , 13-epitorulosol
(6) ,15-nor-14-oxolabda-8 (17) , 12E-dien-19-oic acid (7) ,4a-hydroxy-8, 12-epoxyeudesma-7, 11-diene-1,6-dione (8),
spicachlorantin A (9) ,fortunilide K (10) , (1E,47) -8-hydroxy-6-oxogermacra-1(10) ,4,7(11) -trieno-12,8-1actone (11),
henrilabdane B (12) ,2'-hydroxy-4,3",4",6'-tetramethoxychalcone (13) ,curcolonol (14) ,zederone epoxide (15) ,shizuka-
ol B (16) ,cycloshizukaol A (17) ,henrilabdane A (18) ,12-(3-methyl-furan)-labd-8 (17) -en-19-oic acid (19) ,ent-8(9) -
pimarene-20-hydroxy-16-nor-15-oic acid (20) , N-trans-feruloyltyramine (21) and grossamide (22). Compounds 2,4,21 and
22 were isolated from the genus Chloranthus for the first time, compounds 1-10 and 18-22 were isolated from C. multistachys
for the first time. Additionally, compounds 5-17 were screened for anti-inflammatory activity by LPS-induced RAW264. 7
cells. The results showed that compounds 5,10,11 and 13 exhibited moderate anti-inflammatory activity with the NO inhibi-
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tion rates of 41.22% +8.28% ,40.32% +15.14% ,58.79% +8.16% and 43.85% =+10.04% ,respectively.

Key words : Chloranthus multistachys Pei; anti-inflammatory activity ; structural identification ; chemical composition ;sesquiter-

penoids

Z 14 3 % ( Chloranthus multistachys Pei) “hj 4
FE 22 B} ( Chloranthaceae ) 4> 3 2 J& ( Chloranthus Sw. )
GEL7/I A I N LTh e TN LU L SO NS E SR v A
oA FIRIE R ML X, i) R LA A2, F
PERSE 7 A /NEE, BRI O 0 I 1R RO
il BE S DAL, FE A KTERZ I S Il e R JBR
i Bz R R R S A, SR VL VE R E B2
— UV R4 TE 2 25 B ST R T, O HA i
&I B S R . BETW T 2 e
AL BT TR AL b, HOL A B A 2k 2 Tk
e | S BRI AL A W BB ST AR B 2%k
VB OHERANTE 2E, TR E e R 2 A 5 F K
R, WHZAE I EAT 22 GE WAL 27 Lo B9 5 24 BT,
PEGGE TorEE . A VR ZH AR T A0 3 Pk i v &
W, R4 3 2 1) @ B B PR TS
Shy ik — 2 ) B LT 48 % M 0 AR S0 P R, R I
IRE I SR 22 AR e, oA T 2Rl 3 22 i —
A BRI A2 1oy AT T R A RIS, JF %
WG AT T PR IEVERTIE, LU 2 3 4 3R
2R HE— 2D TT R AA R — e SR
1 #E5FEZ®
1.1 (UE5HH

Bruker AVANCE IIT HD 600MHz 7 A% g L 4R i
F%4% ( Bruker, Bt 1) ; AB SCIEX Triple TOF5600 +
fE o B AT N ] 5 % 3B A (AB SCIEX, 3£ )
RAW264. 7 i b ( FH BB - T A= dn B2 BF T B ) 5
NRZ M (LPS) ; Griess I (35 = KA ) 5 Bibr AL
(BioTek 2\ 1], Synergy 4 MLFPTAD) ; 24 F: K ( Amin-
oguanidine ) ; 5 (1 ( Gibeo) ; .0 #1 ( Beckman /%
7], AllegraX-15R) ; 3% & Il ( Corning ) | ¥% 73 i ( Cor-
ning) 48 FL.#Z ( Corning) ; Waters 2695-2998 7 & {
WOAH (Waters, 5€ [ ) ; Waters 515 1l #& %1 AH ( Wa-
ters, £ [H ) ; 4 B MHEENR Sephadex LH-20 ( Amersham
Pharmacia Biotech, 35 [H ) ; YMC-Pack ODS-A i £5 €
#E4E (250 mm x20 mm,5 pm, YMC, H 7<) ; Buchi
i £ WA 7% {2 ( Buchi, Bii ) ; YMC ODS S A 5
PHIECRH(50 wm, YMC, HA) s PRP 512 A ##fI5 (75 ~
100 pum, JE 5t RARR AR T ) 5 AB-104N B 53 47 K-
(METTLER TOLEDO, Fij - ) 5 #{ )2 #E AR GFo, (75

By AL T ) 5 A i A B (100 ~ 200,200 ~
300 H) B rEAL T Aok (HERS IS, BT ) 5 I
Pt (BT, B0 ) iy (et 4l , H A BT IR 34 43
4 (VPR A A PR AT o

ZHE R 2H T 2018 4E 11 FIR ATLPE X
L, RV b B 2 2 24 2 e XS T AR Rl 042 5 5
4 BE 22 B 4 TR 22 8 2 F 4 5 2% ( Chloranthus multis-
tachys Pei) BB, FEUEFRAS (20181128 ) {47 TIL
PER R 25 R 22 B h 25 A A BT 2
1.2 RREHE

ZHE RN 20 kg, VITRJG N 4 15 1Y
95% LI 2 UK, & I S IBOR, 98 ik 45 2 T T
OR AR 1100 g, AR I> BURH 2k 1A A
T AR A b SR SR T BEBE,
A VR 53 3 D8 v 4 Fe A A Tl kTR A6, 130 g, 54
LR 375 g, LR L TRERAL 30 g, FEEER AL 300
2o

TR LEEROI R 24 PRP 512 A B EHE 354y
B (B EEMRIRCN 30% 50% \10% \95% 1) 15451 4
N A ~D, H B 4155 (100 g) Z At (100 ~
200 H) HEEGEE, LAl LR (200 1-0:
1) U sl AE 6 B2 VR I, 28 )2 60 5 #F J5 15 31 10
ALy Frl ~ Frl0, Fi8(8 g)idad i i ODS H:faif%
(I EE-7K) SR BEBEIL Sephadex LH-20 A (43 (
Jist ) FE 45 o B A ik A58 26549 5(20 mg) \11(20
mg) 14(9 mg) 15(8 mg) ., Fr9(14.9 g) £ A+
o B ( & B be-H B2, 50: 1-0: 1) f & ODS
FE A3 (T mE-7K0) ] A8 OAH AT 83 (TP AE-/K) 40
EaifL G254 9 (10 mg) (10 (11 mg) 21 (2
mg) 22(4 mg) ; Horp C 2043 (107 g) 7k (100 ~
200 H) G505, LA 28R CFE (300 1-0:
1) S shARBE BE VeI, 220 )2 e S FE /S 15 31 8 4>
45 Frl ~ P8, Frd (18 g) ilid ik AL (i 0 By ( —
A eI ,50: 1-0: 1) (thHs ODS A (0,435 ( HI -
K) HERAEEENL Sephadex LH-20 A (3% ( F1EE) Al
HEE o B AR B S 1(2 mg) 6(15 mg) 7
(14 mg) 12(13 mg) 13(10 mg) . 16(11 mg) 17(12
mg) 18 (4 mg) \19(3 mg) .20 (4 mg) ; Horf D 453

y >N

(30 g) ZREE (100 ~200 H ) FE @75, LA il
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C LR TR (50: 1501 1) Ry iai shAHAS FE VR, 280 2
EREGFERAFE] 5 NS Frl ~Fi5, Frd (4.2 g)
IR MEBEIE Sephadex LH-20 A o 3% ( HI ) )2
il 85 L A 25 A 2L G4 2(3 mg) 3(3 mg) 4
(3 mg) 8(9 mg),
1.3 mRHEMEFERFE

A SRR R 285 (LPS) 753 1) RAW264. 7 41
JHL S RE O e B A, X o3 B A R A = AL B W (5 ~
17) 47 THURTE A, R H Griess 15017200 H:
A — S AL (NO) [ B ISR b & W i i
RIGEE . PO KBS RAW264. 7 2 fif 28 ik 2R
FIBGH AL S BB 1 x10° A~/mL (141 LS, B
BT 48 fLARH, B:4L 200 pL, 7E 37 C 5% CO, K
FEAR T SR 12 h 5 10 pmol/L BRI &
PALEE T b, BRI T pg/mL LPS (29 ) #E47
P, TR)INE I 2 0 BRZE (35 52 ) ARAE i 28 (LPS
+ 55FR) PHPEXT REZH (RN + LPS + 5570
YL SRR 18 h RRLLSCBRAEARIE] S5 T ik
B3 AL, 100 L g M EE 5 W, A G &
Griess I (& A B #4351 50 ML,%ff/AﬁJ) 2
FEAHRECIE 4R A) 15 min J5, HEEARAX T 570 nm
WA T I AE 45 L OD 8, i3k Gy NO A= pii 41
HRE
2.1 HHETE

EWM1  HEIGE R K HR-ESI-MS: m/z
383.146 2 [ M + Na]" (caled for C, H,, O4Na,
383.146 5) , 43 T3k CyyH,, 0, ;' H NMR (600 MHz,
CD,0D)8:6.94(1H,d,J=1.8 Hz,H-2),6.75(1H,
d,J=8.1Hz,H-5),6.82(1H,dd,J=8.1,2.1 Hz,
H-6),5.48(1H,d,J=6.3 Hz,H-7) ,3.82(1H,m, H-
8),3.75(1H,dd, J =11.1,7.2 Hz, H9a), 3. 46
(1H,q,J =6.3 Hz,H9b) ,6.72(2H,s, H-2',6"),
2.62(2H,dd,J=8.7,6.9 Hz,H-7"),1.80 (2H, m,
H-8'),3.56(2H,t,/ =6.5 Hz,H-9") ,3.81(3H,s,3-
OCH,) ,3.85(3H,s,3'-OCH,) ;”C NMR (150 MHz,
CD,0D)5:134.8(C-1),110.5(C2),149.1(C-3),
147.5(C4),116.1(C-5),119.7(C-6) ,89.0(C-7) ,
55.5(C-8),65.0(C9),136.9(C-1"),114.0 ( C-
2'),145.2 (C3"), 147.5 (C4'), 129.9 ( C5"),
117.9(C-6"),32.9(C-7"),35.8 (C-8'),62.2 ( C-
9'),56.3(3-0CH,) ,56.7(3'-0CH,) ., L)\ I %#t 5
SCHR' o R AR — 3, e s A 1 49 (7S ,8R) -

dihydrodehydrodiconiferyl alcohol ,

wamwm?2 JCEAHIRES (B ; HR-ESI-MS.
m/z429.372 2 [M + H] " (caled for Cy Hy O,,
429.3727) , 4y T3 K C,0H, 0, ;' H NMR (600 MHz,
CDCL;)6:3.68 (1H,m,H-3),5.69(1H,br s,H-6),
2.45(3H,m),2.24 (1H,ddd, J =12.6,10.8,2.4
Hz),2.09 ~1.02(17H, m, /045 1. 19(3H,H-19) ),
0.69(3H,s,H-18),0.93(3H,d,J =6.6 Hz,H-21),
0.83(3H,d,J=6.6 Hz,H-26) ,0.81(3H,d,J=6.6
Hz,H-27),0.85(3H,d,J =7.2 Hz,H-29) ;" C NMR
(150 MHz,CDCL; ) 6:36.5(C-1),31.3(C-2),70.7
(C-3),41.9(C4),165.2(C-5),126.3(C-6) ,202.5
(C-7),45.6(C-8),50.1(C9),38.8(C-10),21.4
(C-11),38.4(C-12),43.2(C-13),50.1(C-14),
26.5(C-15),28.7(C-16),54.8 (C-17),12. 1 (C-
18),17.5(C-19),36.2(C-20),19.1(C-21),34. 1
(C-22),26.2(C-23),45.9(C-24),29.2(C-25),
19.2(C-26),20.0(C-27),23.2(C-28),12.1 (C-
29) . LA b%dE 5 ocmktT xR A — 8, Bk e A
A1) 2 K T-ketositosterol

a3 JEEPRES i (HEE) s HR-ESI-MS:
m/z 429.372 4 [M + H] " (caled for C,y Hy O,,
429.372 7) , 4y 13k C,yH, 0, ;' H NMR (600 MHz,
CDCl,)6:5.82(1H,d,J=0.9 Hz,H4) ,4.35(1H,
m,H-6),2.03 (1H, m,H-7),0.74 (3H, s, H-18) ,
1.38(3H,s,H-19),0.92(3H,d,J =6.6 Hz,H-21),
1.70(1H,m,H-25),0. 81 (3H,m,H-26) ,0. 84 (3H,
m,H-27),0.85(3H,d,J =7.5 Hz,H29);”C NMR
(150 MHz,CDCIl;)6:37.2(C-1),34.4(C-2),200. 6
(C-3),126.5(C4),168.6(C-5),73.4(C-6),38.7
(C-7),29.9(C-8),53.7(C9),38.1(C-10),21. 1
(C-11),39.7(C-12),42.6 (C-13),56.2 (C-14),
24.3(C-15),28.3(C-16),56.0(C-17),12.2 (C-
18),19.7(C-19),36.3(C-20),18.9(C-21),34.0
(C-22),26.7(C-23),46.0(C-24),29.3(C-25),
20.0(C-26),19.2(C-27),23.2(C-28),12.1 (C-
29) o PA_EBHE 5 Scmk' 0 B AR — 2k, B e
B3y 6p-FEHE TS 44 -3

wam4a JoEsRgs S (HEE) ; HR-ESI-MS.:
m/z 429.372 4 [M + H] " (caled for C,, Hy, O,,
429.3727) , 4+ T3k C,0H, 0, ;' H NMR (600 MHz,
CDCl,)6:6.17(1H,d,J =1.8 Hz,H4) ,4.33(1H,
ddd,Jj=12.3,5.7,1. 8Hz,H-6) ,0. 71 (3H,s,H-
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Fig. 1 Chemical structures of compounds 1-22

18),1.18(3H,s,H-19) ,0.92(3H,d,J =6. 6 Hz, H-
21),0.83(3H,d,J =6.9 Hz,H26),0.81(3H,d,J
=6.9 Hz,H-27),0.85(3H,d,J =7.5 Hz, H-29) ;
"C NMR( 150 MHz, CDCl,)8:36.4 (C-1),34.3(C-
2),199.6(C-3),119.8(C4),171.7(C-5) ,68.9(C-
6),41.6(C-7),34.0(C-8),53.9(C9),39.2(C-
10),21.2(C-11),39.6(C-12),42.6 (C-13),55.7
(C-14),24.3(C-15),28.3(C-16),56.1(C-17),
12.1(C-18),18.4(C-19),36.2 (C-20),18.8 (C-
21),34.0(C-22),26.2(C-23),45.9(C-24),29.3
(C-25),20.0(C26),19.2(C27),23.2(C-28),
12. 1(C29) o LA F#d5 3emk™ o B A — 50,

YA G ) 4 R 6a- 7RI TS 4-J7-3 -1

waEWS FEkAR; HR-ESI-MS . m/z 267. 159
7 [M+H] " (caled for C,sH,0,,267.159 6) , 43T =,
5 C,sH, 0,;'H NMR (600 MHz, CD,0D) §: 1. 11
(1H,m,H-la),1.51(1H,m,H-1b),1.39(1H,m,H-
2a),1.93(1H, m,H-2b),1.42(1H, m,H-3a),1. 70
(1H,m,H-3b),1.09(1H,t,J =3.5 Hz,H-5) ,2. 44
(1H,m,H-6a),2.82(1H,dd,J =13.2,2.7 Hz, H-
6b),1.35(1H,d,J =8.4 Hz,H9a) ,2.06(1H,d, J
=13.2 Hz,H9b),1.79(3H,d,J =1.5 Hz,H-13),
1.32(3H,d, J =3.9 Hz, H-14),1.24 (3H, s, H-
15);” C NMR (150 MHz, CD,0D) §:42.6 (C-1),
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18.7(C-2),41.7(C-3),72.3(C4),55.8(C-5),
23.1(C-6),164.4(C-7),105.8(C-8),54.9(C9),
36.1(C-10),121.9(C-11),174.6 (C-12),7.9 ( C-
13),19.7 (C-14),30.4 (C-15), L E%#E 5
MR X AR — B, MU LA 5 o 48,88- T8
$e-Sa(H) -7 (11) -8, 12- 9 g

HEmwme HEJURSS (B ; HR-ESI-MS;:
m/z 307.263 4 [M + H]" (caled for C, Hys O,,
307.263 1),/ F7 K C,yH,, 0, ;' H NMR (600 MHz,
CDCL;)6:1.05(1H, m,H-1a),1.78 (1H, m, H-1b) ,
1.48(2H,m,H-2),1.02(1H, m,H-3a) ,1.72 (1H,
m,H-3b),1.22(1H, m,H-5),1.29(1H, m, H-6a) ,
1.82(1H, m,H-6b),2.38 (1H,ddd, J =12.6,4.2,
2.4 Hz,H-7a),1.93 (1H,td,J =12.6,5.1 Hz, H-
7b),1.54(1H,m,H9),1.36 (1H, m,H-11a) ,1.52
(1H,m,H-11b) ,1.24(1H,m,H-12a) ,1. 76 (1H,m,
H-12b),5.92(1H,m,H-14) ,5.21(1H,dd,J =17. 4,
1.2 Hz,H-15a),5.06 (1H, m,H-15b) ,1.28 (3H, s,
H-16) ,4.81(1H,q,J =1.5 Hz,H-17a) ,4.47(1H,
q,J = 1.5 Hz, H-17b),0.96 (3H, s, H-18 ), 3. 73
(1H,d,J=10.8 Hz,H-19a) ,3.36(1H,dd,J =10. 8,
1.2 Hz,H-19b),0.63 (3H,s,H-20) ;" C NMR ( 150
MHz,CDCl;)§:39. 1(C-1),19.1(C-2),35.5(C-3),
39.0(C4),56.4(C-5),24.5(C-6),38.7(C-7),
148.3(C-8),57.4(C9),39.8(C-10),17.9(C-11)
41.4(C-12),73.8(C-13),145.2(C-14),111. 8 (C-
15),27.2(C-16),106.7(C-17) ,28.2(C-18) ,65. 1
(C-19),15.4(C20), L b5 5okt o g 2
R—, B EAEY) 6 Sh 13-epitorulosol

wEMT B AK; HR-ESI-MS: m/z 305. 210
6 [M+H] " (caled for C,gHy0,,305.211 1) , 43T
5 C,oH, 05 ;'H NMR (600 MHz,CDCL,)8:1. 15(1H,
m,H-1a),1.82(1H,m,H-1b) ,1.54(1H, m,H-2a) ,
2.17(1H,m,H-3a),1.37(1H,dd,J =12.0,2. 7 Hz,
H-5),1.99(1H,m,H-6a) ,2. 42(1H,dt,/=9.9,2.5
Hz,H-7a) ,1.90(1H,m,H9) ,2. 56(1H,m,H-11a) ,
6.42(1H,ddd, J =7.4,5.9,1.5 Hz, H-12a),9. 32
(1H,s,H-14),1.74 (3H,d, J = 1.2 Hz, H-16a),
4.38(1H,s,H-17a) ,4.85(1H,br s, H-17b),1.25
(3H,s,H-18),0.67 (3H,s, H20) ;" C NMR (150
MHz,CDCl,)8:39.4(C-1),20.0(C-2),37.9(C-3),
44.3(C4),56.2(C-5),25.8(C-6),38.4(C-7),
147.7(C-8),55.9(C9),40.5(C-10) ,24.6(C-11)

156.4(C-12),139.0(C-13),195.5(C-14) ,9.5(C-
16),108.0(C-17),29. 1(C-18) ,184.1(C-19),13.0
(C-20) o DA EHdat5 Skt ™) 5o B A— 5, e o
&4 7 M 15-nor-14-oxolabda-8 (17 ) , 12 E-dien-19-
oic acid,

wEWmS ik HR-ESI-MS: m/z 263. 127
4 [M+H] " (caled for C,sH,,0,,263. 127 7) , 53T,
4 CsH,,0, ;' H NMR (600 MHz,CDCl, )8:2.45(1H,
ddd,J=15.3,4.5,3.0 Hz,H-2a) ,2. 73(1H,td, ] =
15.3,6.0 Hz,H-2b) ,1.91(1H,td,J =14.4,4.5 Hz,
H-3a),2.03(1H,ddd,J =13.5,6.0,3.0 Hz,H-3b) ,
2.89(1H,s,H-5),3.07(1H,d,J =17.7 Hz,H9a) ,
2.95(1H,d,J =17.7 Hz, H9b),7.12 (1H, s, H-
12),2.20(3H,d,J=1.2 Hz,H-13) ,1.73(3H,s,H-
14),1.27(3H,s,H-15) ;”C NMR (150 MHz, CDCI,)
5:211.1(C-1),34.8(C-2),39.0(C-3),70.4(C4),
62.2(C-5),195.5(C-6),119.4(C-7) ,165.9(C-8),
35.7(C9),51.2(C-10),119. 1 (C-11), 140. 3 ( C-
12),9.1(C-13),23.9(C-14) ,20.5(C-15) , LI E%k
B 5 Scik o B SEA — B, MU A Y 8 O 4a-
hydroxy-8 ,12-epoxyeudesma-7 ,11-diene-1,6-dione,

HEWI AWK ; HR-ESI-MS : m/z 731. 228
3 [M-H] (caled for C;oHy0,,,731.229 4), 530 T2
5 Cy Hyy O,,3'H NMR (600 MHz, CDCI;) §: 2. 28
(1H,d,J=5.7 Hz,H-1),1.22(1H,d,J=5.1 Hz,H-
2a),1.02(1H,q,J =8.1 Hz,H-2b) ,1. 78 (H, m, H-
3),1.81 (3H,s,H-13),1.16 (3H, s, H-14),2.68
(1H,m,H-15a),1.75 (1H,t,J = 12.3 Hz, H-15b) ,
1.55(1H,d,J =9.3 Hz,H-1"),1.26 (1H, m, H-2’
a),0.63(1H,q,J=7.8 Hz,H-2'b) ,1.46(1H,s, H-
3'),2.23 (1H,dd, J =12.6,6.6 Hz, H-5"),3.04
(1H,dd,J=18.3,12.6 Hz,H-6"a) ,2.39(1H,dd, J
=18.3,6.6 Hz,H-6'b) ,2.60(1H,td,J =10.8,5.7
Hz,H9"),5.40(1H,d,J =12.0 Hz,H-13"a) ,4.51
(1H,d,J=12.0 Hz,H-13'b) ,0.95(3H,s,H-14") ,
4.32(1H,d,J=11.4 Hz,H-15"a) ,4.03(1H,d,J =
11.4 Hz,H-15'b) ,6.57(1H,t,J =5.7 Hz,H-3""),
4.75(1H,dd,J=14.7,5.4 Hz,H4""a) ,4.63 (1H,
dd,/=14.7,6.0 Hz,H4''b) ,1.86 (3H,s,H-5"") ,
2.79(1H,m,H-2"""a),2.52(1H, m,H-2"""b) ,2.71
(1H,m,H-3"""a),2.48(1H,m,H-3"""b) ;" C NMR



Vol. 32

IS SR SR 22 AL I B SR MY 1693

(150 MHz,CDCl;)6:24.4(C-1),9.5(C-2),30.3(C-
3),77.6(C4),160.9(C-5),122.8(C-6) ,148. 0( C-
7),94.3(C-8),200.3(C9),57.1(C-10) ,129.2(C-
11),170.4(C-12) ,11.5(C-13),21. 1 (C-14) ,40.2
(C-15),26.8(C-1"),10.1(C-2"),29.4(C-3"),77. 4
(C4'),55.1(C-5"),24.1(C-6"),173.7(C-7"),
85.7(C-8"),52.1(C-9"),45.2(C-10"),123.9 ( C-
11'),171.3 (C-12"),53.5 (C-13") ,24.4 (C-14"),
74.3(C-15"),168.0 (C-1""),129.5(C-2""), 136.6
(C-3"),61.9(C4"),13.0(C-5""),172.3(C-1""") ,29.0
(C-2""),29.0(C-3""),172.3(C4"") . L %di 53¢
B RS — B B A 9 WA E AL

“E W 10 0 9l R ; HR-ESI-MS: m/z
639.256 1 [ M + Na]" (caled for Cy H,, OgNa,
639.256 4) , 433k Ci H, 0y ;' H NMR (600 MHz,
CDCly)6:2.18(1H,dt,J =8.7,4.8 Hz,H-1),1. 19
(1H,m,H-2a),0.63(1H,m,H-2b),1.96 (1H,ddd,
J=8.4,5.4,3.0 Hz,H-3) ,3.95(1H,s,H9),1.36
(3H,s,H-13),1.16(3H,s,H-14) ,2.96(1H,dd, J =
18.0,7.2 Hz,H-15a),2.31(1H,dd,J =18.0,9.6
Hz,H-15b) ,1.66 (1H,m,H-1") ,0. 66 (1H, m, H-2'
a),l.22(1H,m,H2'b),1.66 (1H, m,H-3") ,1. 65
(1H,m,H-5"),2.46 (1H,d,J =11.7 Hz,H-6"a),
1.71(1H,d,J =14.1 Hz,H-6'b) ,2. 65(1H,dd, J =
9.6,7.2 Hz,H9") ,5.52(1H,s,H-13"a) ,6. 21 (1H,
s,H-13'b),0.95 (3H,s, H-14") ,4.24 (1H,d, J =
11.1 Hz,H-15"a) ,4.19(1H,d, J = 11. 1 Hz, H-15'
b),6.86 (1H, m,H-2""),1.82(3H,s,H4'"),1.83
(3H, s, H-5""),3.45 (3H, s, 12-OCH, ) ;” C NMR
(150 MHz,CDCl, ) §:28.5(C-1),15.8(C-2),26.6
(C3),151.3(C4),135.4(C-5),151.4(C-6),
129.7(C-7),197.1(C-8),83.2(C9) ,57.6(C-10),
65.3(C-11),172.0(C-12),18.9(C-13),14.9 (C-
14),29.3(C-15),26.6 (C-1"),10.3(C-2"),29.8
(C-3"),79.0(C4"),55.7(C-5"),27.8(C-6"),59.1
(C7"),95.6 (C-8'),52.2(C9"),43.0(C-10"),
145.9(C-11") ,168.4 (C-12"),123.1(C-13"),24.0
(C-14"),69.6 (C-15"),167.9 (C-1""), 128.2 ( C-
2'"),138.7(C-3""),14.7(C4"),12.3(C-5"),52.2
(12-0CHy) o D _F-%5 5 30k wof HE R A — 3k,
Y EALA ) 10 K fortunilide K,

LEW 11 IR A TCE ALK K ; HR-ESI-MS:;
m/z285.109 8 [M + Na] " (caled for C,H,;0,Na,
285.109 7) , 4+ F#% C,.H,,0, ;'"H NMR(600 MHz,
DMSO-d,) 8:4.87 (1H, m, H-1),2.15 (1H, m, H-
2a).2.02(1H,m,H2b),2.68 (1H, m, H3a),2. 03
(1H,m,H-3b),6.30(1H,s,H-5),2.70(1H,d,J =
12.6 Hz,H9a),2.39 (1H,d, J = 12.6 Hz, H9b),
1.91(3H,s,H-13) ,1.85(3H,d,J = 1.5 Hz,H-14) ,
1.58(3H,s,H-15) ;" C NMR (150 MHz, DMSO-d, )
5:127.8(C-1),25.5(C-2),29.4(C-3),147.9(C-
4),129.0(C-5),190.8 (C-6),154.7(C-7),109.3
(C-8),48.2(C9),135.4(C-10),135.4(C-11),
170.2 (C-12),9.9 (C-13),24.5 (C-14),17.8 ( C-
15) o DA Bl 5 Scikt ' ot e A — 25, i e
A% 11 N (1E, 47 )-8-hydroxy-6-oxogermacra-1
(10),4,7(11) -trieno-12 ,8-1 actone ,

e 12 [ {8 A HR-ESI-MS: m/z
359.218 8 [M + Na]* (caled for C, H,, O,Na,
359.219 2) , 4+ F5 0 €, H,y 0,3 H NMR(600 MHz,
CD,0D)8:1. 16(1H,m,H-1a) ,1. 88 (1H,m, H-1b)
1.50(1H,m,H-=2a),1.86(1H,m,H=2b),1.07(1H,
id,J =13.2,4.0 Hz, H3a),2. 13 (1H, m, H-3b),
1.36(1H,dd,J =12.0,3.0 Hz,H-5),1.94 (2H, m,
H-6),1.85(1H,m,H7a) 2. 38(1H,m,H-7h) ,1. 74
(1H,m,H9),2.00(1H,m,H-11a),2.32(1H,m, H-
11b),5.38(1H,t,] =6. 6 Hz,H-12) ,3. 94 (1H,dd, J
=7.2,5.1 Hz, H-14),3.45 (2H, m, H-15) , 1. 61
(3H,d,J = 1.5 Hz, H-16) ,4.47 (1H, s, H-17a) ,
4.82(1H,s,H-17b) ,1.19(3H,s,H-18) ,0. 66 (3H,
s,H20);"” C NMR (150 MHz, CD,0D) §:40.6 ( C-
1).,21.2(C-2) ,39.4(C-3) ,45.4(C4) ,57.5(C5) ,
27.4(C6),39.7(C-7),149.6 (C-8),57.9(C9),
41.4(C-10),23.6(C-11),129.3(C-12),135. 1 (C-
13),79.1(C-14),65.9(C-15),12.3(C-16),107.9
(C-17),29.6 (C-18),181.3(C-19),13.4(C-20),
DA 5 Sckt T ot R R A — B, MO e LA
12 4 henrilabdane B,

HEW 13 YRS () ; HR-ESI-
MS:m/z345.133 3 [M + H] " (caled for C,,H,, O,
345.133 2) , 5+ F 300 €y Hy O, 3 H NMR(600 MHz,
CDCL,)5:7.56 (2H, m, H-2,6) ,6.93 (2H, m, H-3,
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5),6.01(1H,s,H-5"),7.77(1H,d,J = 15. 6 Hz, H-
a),7.81(1H,d,J =15.6 Hz,H-b),3.84 (3H,s,4-
OCH,),3.86(3H,s,3'-0CH,) ,3.96 (6H,d,J =0.9
Hz,4',6'-OCH, ) ;" C NMR (150 MHz, CDCL, ) §:
128.3(C-1),130.3(C-2,6),161.6(C4) ,114.5(C-
3,5),107.1(C-1"),158.3(C-2"),131.0 (C-3"),
158.6(C4"),87.2(C-5"),159.5(C-6"),125.2(C-
a),143.0(C-b),193.3(C =0),55.6,56.1,56.2,
60.9(OCH;) o A I ¥ 5 ekt % B8 A — 3%,
e B 13 Ry 25558437476/ -0 H A S Ar
N

& 14 [ 8 K; HR-ESI-MS: m/z
265.143 0 [M + H]* (caled for C5H,, 0,,265. 143
4) 431k C5H,0, ;' H NMR(600 MHz,CD,0D)
5:3.69(1H,m,H-1),1.82(1H,m,H-2a),1. 76 (1H,
m,H-2b),1.63(2H, m,H-3),2.56 (1H,s, H-5),
3.09(1H,d,J =17.1 Hz,H9a) ,2. 72 (1H,dt, J =
17.1,0.9 Hz,H9b),7.08(1H,s,H-12) ,2. 19(3H,
d,J=1.5 Hz,H-13),1.48 (3H,s,H-14) ,1.02(3H,
s,H-15) ;" C NMR (150 MHz, CD,0D) §:78.3 ( C-
1),28.5(C-2),38.3(C-3),71.2(C4),62.1(C-5),
197.3(C-6),119.4(C-7),166.4(C-8) ,40.0(C9),
44.7(C-10),139.7 (C-11),119.2(C-12),9.2 ( C-
13),24.6(C-14) ,14.7(C-15) . DL ¥ 53k
X FE LA —35, i3 2 b &4 14 24 curcolonol

wEW 15 TLEE Y455 (P EE) ; HR-ESI-
MS:m/z 285.109 9 [ M + Na] " (caled for C s H
0,Na,285.109 7) , /4 F= K CsH,, 0, ;' H NMR (600
MHz,CDCL,)8:2.91 (1H,br d,J =11. 1 Hz, H-1),
2.22(1H,br d,J =14.1 Hz,H-2a),1.53(1H,m, H-
2b),2.40(1H,br d,J = 14.1 Hz,H-3a),1.48(1H,
m,H-3b),3.76 (1H,s,H-5),2.80 (1H,d,J =17.1
Hz,H9a),3.67 (1H,d,J =17.1 Hz, H9b),7.08
(1H,s,H-12),2.16 (3H,s,H-13),1.31 (3H, s, H-
14),1.14(3H,s,H-15) ;C NMR(150 MHz,CDCI,)
5:70.0(C-1),24.5(C-2),36.9(C-3),64.9(C4),
64.7(C-5),192.3(C-6),123.4(C-7),159.2(C-8),
39.9(C-9),59.1(C-10),124.4(C-11),140.0 ( C-
12),10.9(C-13),15.6(C-14),17.0(C-15), Dk b
B 5 Sclk X IR AR — B BOE E R A 15 R

zederone epoxide ,

&% 16 {4 3l )k; HR-ESI-MS: m/z
755.267 1 [ M + Na] " (caled for C, Hy O,; Na,
755.267 4), 4> X K C, H, O0,;'H NMR ( 600
MHz,CDC1;)8:2.05(1H, m,H-1),1.00 (1H, m, H-
2a),0.32(1H, m,H2b),1.87 (1H, m, H-3),3.95
(1H,J=3.9 Hz,H-6) ,3.87(1H,s,H9) ,1.94(3H,
d,J=0.6 Hz,H-13),1.03(3H,s,H-14) ,2.80(1H,
m,H-15a),2.58 (1H, m, H-15b), 1.60 (1H, m, H-
1'),0.73(1H,m,H-2"a) ,1.35(1H,m,H-2'b) ,1. 39
(1H,m,H-3"),1.85(1H,m,H-5") ,2.50 (1H, m, H-
6'a),2.71(1H,m,H-6'b) ,1.84(1H,m,H9") ,4.53
(1H,d,J =12.0 Hz, H-13"a),5.09 (1H, m, H-13’
b),0.82(3H,s,H-14") ,3.63(1H,d,J=11.7 Hz, H-
15'a),4.62 (1H, m, H-15'b) ,6.61 (1H, ddq, J =
6.6,5.1,1.2 Hz,H-c) ,4.63(1H,d,J =12.0 Hz, H-
da),5.07(1H,m,H-db) ,1.92(3H,d,J =1.2 Hz, H-
e),2.47(1H, m, H-ga),2.89 (1H, m, H-gb) ,2. 67
(1H,m,H-ha) ,2. 77(1H,m,H-hb) ,3. 71(3H,S,12-
OCH,) ;"”C NMR (150 MHz, CDCl;)8:26.1(C-1),
16.1(C-2),24.9(C-3),142.6(C4),132.2(C-5),
41.2(C-6),131.5(C-7),200.9(C-8),80.1(C9),
51.1(C-10),147.6 (C-11),170.3(C-12),20.3 ( C-
13),15.4(C-14),25.5(C-15),25.7(C-1"),11. 8
(C-2),27.9(C-3"),77.2(C4"),61.4(C-5"),23.5
(C6"),174.7(C-7"),93.4 (C-8"),55.6 (C9"),
45.1(C-10"),123.5(C-11"),171.7 (C-12") , 54.5
(C-13"),26.2(C-14") ,72.1(C-15") ,167.2(C-a) ,
129.3(C-b),135.6(C-¢),61.4(C-d),13.1(C-e),
171.7(C-f) ,28.8(C-g),29.3(C-h),172.1(C-i),
52.5(12-0CH;) o DA I %icd 5 ek % B 3 A —
B, A 16 IR R B,

& 17 % @ 3k, HR-ESI-MS: m/z
549.246 5 [M + H]* (caled for C,, Hy, Oy, 549. 248
3),4r 73k C, Hy Oy ;' H NMR (600 MHz, CDCI, )
5:1.83(1H, m,H-1,1'),0.87 (1H, m,H2,2"a),
0.21(1H,q,J/=3.9 Hz,H-2,2'b) ,1.96 (1H,d,J =
7.2 Hz,H-3,3"),7.16(1H,s,H-6,6") ,3.80( 1H,s,
H9,9),1.50(3H,s,H-13,13") ,0.99(3H,s,H-14,
14"),2.95(1H,d, J = 13.5 Hz, H-15,15"a), 2. 60
(1H,d,J =13.5 Hz,H-15,15'b) ,3.64 (3H,s,12,
12'-OCH,) ;" C NMR (150 MHz, CDCl,)§:24.8 ( C-
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1,1'),14.1(C2,2"),28.1(C-3,3"),147.5(C4,
4') ,136.0(C-5,5"),138.5(C-6,6"),137.4 (C-7,
7'),199.2 (C-8,8"),81.1(C9,9"),58.6 (C-10,
10"),47.9(C-11,11"),175.6 (C-12,12") ,28.7( C-
13,13'),16.1 (C-14,14") ,38.4 (C-15,15"),52.2
(12,12'-0CH; ) o A b $dfs 5 SCmkt ™ o IR AR —
B EE Y 1T IR RRE A,

wEW18  H{JoE BN K ; HR-ESI-MS: m/z
337.2373 [M + H] " (caled for CyH4;0,,337. 237
3), 573k CH, 0, ;' H NMR (600 MHz,CD,0D)
5:1.19 (3H, s, H-1a), 1.79 (1H, m, H-1b), 1. 49
(1H,m,H-2a),1.88(1H, m,H-2b) ,1.08 (1H,td, J
=13.5,4.2 Hz, H3a),2.06 (1H, m, H3b) , 1. 40
(1H,d,J=12.3,Hz,H-5),2.01 (1H, m,6a),1.91
(1H,m,H-6b),1.97 (1H, m,7a),2.41 (1H, m, H-
7b),2.13(1H,m,H9),1.52(1H, m,H-11a) ,1. 62
(1H,m,H-11b),3.97(1H,d,J =10.2 Hz,H-12),
5.52(1H,t,] =6.6 Hz,H-14) ;4. 11(2H,d,J =6.6
Hz,H-15),1.66(3H,s,H-16) ,4.49(1H,d,J =1.8
Hz,H-17a),4.86 (1H, s, H-17b), 1.20 (3H, s, H-
18), 0.61 (3H, s, H-20);"” C NMR ( 150 MHz,
CD,0D)5:40.3(C-1),21.1(C-2),39.4(C-3),45.2
(C4),57.6(C-5),27.6(C-6),39.9(C-7),150.3
(C-8),53.2(C9),41.2(C-10),31.5(C-11),75.9
(C-12),142.4(C-13),124.7(C-14) ,59.2(C-15),
12.1(C-16),107.0(C-17),29. 6 (C-18) ,181.3 ( C-
19),13.5(C-20) o A1 % ¥ 5 Scpkt ™ oo i A —
i E LAY 18 K henrilabdane A

& 19  # {4k, HR-ESI-MS: m/z
315.196 1 [ M-H] (caled for C, H,,0,,315.196 0) ,
23 F M CyyHy O,3'H NMR (600 MHz, CDCL, ) §:
1.87(1H,m,H-1a) ,1.26(H,s,H-1b) ,1.90(1H,m,
H-2a),1.54 (1H, m, H2b) ,2. 17 (1H, m, H-3a)
1.10(1H,td,J =13.5,4.2 Hz,H-3b) ,1.43(1H,m,
H-5),2.00(1H,m,H-6a),1.89(1H,m,H-6b) ,2.36
(1H,m,H-7a),1.92(1H,m,H-7b) ,2.30(1H, m, H-
9),2.74 (1H,dd, J = 15.3,3.3 Hz, H-11a), 2. 63
(1H,dd,J =15.3,10.4 Hz,H-11b) ,6. 11 (1H,d,J
=1.8 Hz,H-14) ,7.17(1H,d,J = 1.8 Hz, H-15),
1.96(3H,d,J=0.6 Hz,H-16) ,4.79(1H,d,J =1.5
Hz,H-17a),4.59 (1H, s, H-17b), 1.26 (3H, s, H-

18),0.70(3H,s,H-20) ;°C NMR(150 MHz,CDCI,)
5:39.2(C-1),20.1(C-2),38.1(C-3),44.3(C4),
56.3(C-5),26.0(C-6),38.6(C-7),148.1(C-8),
53.8(C-9),40.5(C-10),21.8 (C-11),150.8 ( C-
12),113.5(C-13),113.0 ( C-14),139.5 (C-15),
10.3(C-16),107.1(C-17),29.2(C-18),182.9( C-
19),12.8(C-20) o LA_b%cd 55 SCik > %) i A —
L B EY 19 & 12-(3-methyl-furan ) -labd-8
(17)-en-19-oic acid,

LEW20 JEICE R A HR-ESI-MS: m/z
307.226 4 [M + H]* (caled for C,, H,, 0,,307.226
7) 4y Fxh CoH,, 0, ;' H NMR(600 MHz,CD,0D)
5:1.04(1H,td,J=12.6 ,5.4 Hz,H-1a),1.70(1H,
m,H-1b),1.52 (2H, m,H-2),1.25(2H, m, H-3),
1.32(1H,m,H-5),1.45(1H,d,J =5.1 Hz,H-6a),
1.32(1H,d,J=1.5 Hz,H-6b) ,2.26(1H,m,H-7a) ,
2.11(1H,m,H-7b),1.80 (1H, m,H9) ,1.66 (2H,
m,H-11),1.76 (1H, m, H-12a) , 1. 67 (2H, m, H-
12b),5.53 (1H,s,H-14) ,1.22(3H,s,H-17) ,3. 34
(1H,d,J =10.8 Hz,H-18a),2.99(1H,d,J =10.8
Hz, H-18b),0.78 (3H, s, H-19),0.85 (3H, s, H-
20);"” C NMR (150 MHz, CD,0D) §:40.1 (C-1),
19.4(C-2),36.5(C-3),38.8(C4),48.5(C-5),
23.3(C-6),36.6(C-7),139.7(C-8),49.6(C9),
39.1(C-10),19.6(C-11),32.8(C-12),43.8 (C-
13),126.2(C-14),181.6(C-15,16) ,25.2(C-17) ,
72.0(C-18),18.5(C-19),16.1(C-20) . Lk I ¥4
5 CHR X B SEAR — B, O E LA 20 K ent-8
(9) -pimarene-20-hydroxy-16-nor-15-oic acid,

“wE Y 21 4 9k ok ; HR-ESI-MS: m/z
314.138 8 [M +H] " (caled for C, H,,NO,,314. 138
6), XK C4H,NO,;'H NMR (600 MHz,
CD,0D)§:7.10(1H,d,J =1.8 Hz,H2) ,6. 78 (1H,
d,J=8.1 Hz,H-5),7.01 (1H,dd,J =8.1,2. 1 Hz,
H-6),7.42(1H,d,J =15.6 Hz,H-7) ,6.39(1H,d, J
=15.6 Hz,H8),7.05(1H,d,J =2.1 Hz, H2"),
6.71(1H,d,J=2.1 Hz,H-3") ,6.70(1H,d,J =2. 1
Hz,H-5'),7.04(1H,d,J=2.1 Hz,H-6") ,2. 74(2H,
t,/=7.5 Hz,H-7") ,3.45(2H,t,] =7.5 Hz,H-8"),
3.87(3H,s,3-0CH;) ;" C NMR (150 MHz,CD,0D)
5:128.1(C-1),111.5(C-2),150.0(C-3),149.3(C-
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4),116.5(C-5),123.2(C-6),142.1(C-7),118.6
(C-8),169.2 (C9),131.3(C-1"),130.7 (C2"),
116.3(C-3"),157.0(C4") ,116.2(C-5") ,130.7( C-
6'),35.8(C-7"),42.6(C-8"),56.4 (3-OCH,) ., LA
B S SR o R A — B s E e A 21
kg 2 - IN- B 250 T I i

w&w 22 [ @K K; HR-ESI-MS: m/z
625.254 0 [M +H] * (caled for C, H,,N,O, ,625. 254
4) TR N Cy HyN,Og ;' H NMR (600 MHz, DM-
S0-d,)6:7.13(1H,s,H-2) ,6.89(1H,s,H-6) ,7.35
(1H,d,J=15.6 Hz,H-7) ,6.46(1H,d,J =15.6 Hz,
H-8),7.02(2H, m,H2",6") ,6.68 (2H,d,J =3.9
Hz,H-3',5"),2.66 (2H,d,J =8.1 Hz,H-7"),3.33
(2H,m,H-8") ,6.99(2H,d,J =8.4 Hz,H-2"",6""),
6.67(2H,d,J=3.9 Hz,H-3"",5"") ,2.64(2H,d, ] =
7.5 Hz,H-7"") ,3.32(2H,m,H-8"") ,6.89(1H, s, H-
2'""),6.78 (1H,d,J =8.1 Hz, H-5""") ,6.71 (1H,
dd,/ =8.1,2.1 Hz, H6"""),5.88 (1H,d, J =8. 1
Hz,H-7""") ,4.21 (1H,d,J =8.1 Hz,H8'""),3.83
(3H, s, 3-0CH, ), 3.75 (3H, s, 3"""-OCH, ) , 9. 21
(1H,s,4-OH),9.18 (1H,s,4’-OH),9. 15 (1H, s,
4'""-OH),8.06 (1H,t,J =5.7 Hz,9'-NH), 8.39
(IH,t,J =5.7 Hz,9""-NH) ;" C NMR ( 150 MHz,
DMSO-d, ) §:128.6 (C-1),111.7 (C-2),144.1 ( C-
3),148.7(C4),128.5(C-5),115.9(C-6),138.7
(C-7),119.7(C-8),129.6(C-1"),129.6(C-2",6"),
115.1(C-3",5"),155.6 (C4'),34.4 (C-7"),40.9
(C-8'),165.2(C9"),129.3(C-1""),129.5(C-=2"",
6'"),115.2 (C3"",5"),155.7 (C4""),34.2 ( C-
7'"),40.7 (C-8""),169.5(C9'"),130.6 (C-1"""),
110.4 (C2"""), 147.7 (C3"""), 146.9 (C4"""),
115.5(C-5"""),118.8(C-6""") ,87.7(C-7"""),55.9
(C-8'""),55.8(3-0CH,),55.7(3"""-OCH, ), VI I
$odhe 5 S0k X BRSO ek A 22 R
grossamide,
2.2 MIREMEFEER

AR HIE 205 (LPS) 15 519 RAW264. 7 4
L 98 RE G5 AR A, 28 SRy BH A % i, %o 25 7 4 S
BRI 13 MEE W (5 ~17) #4171
PURIGPER I, 45 R W, Y& Wk By 10
pwmol/L BH4k&4 5 .8.9 .10 11 13 14 15 16 .17 £

A —ER) NO A= s il /E H, 2B —E TR I
P, H S 9 5.10 11 F1 13 A 5411 NO AR il
WVEHT, B TR S AP R I AR AR 1,

®1 HEWS ~17 PHRFEKX D

Table 1  The anti-inflammatory activity of compounds 5-17
et NO HE L
Compound n |)|t|0n'rale of
NO production( % )
5 41.22 +8.28
6 <0
7 <0
27.33 £14.35
9 17.27 £2. 19
10 40.32 +£15. 14
11 58.79 £8. 16
12 <0
13 43.85 +£10.04
14 9.79 £6. 05
15 31.67 £16. 63
16 17.79 £6.26
17 34.52£12.71
ZILWT Aminoguanidine 66.45 £2.09

T BB AE 3 YOS 2 Y S6 Rl L3 = SD %R, DI
Ry B X B

Note : Each group of data are represented as means + SD based on three
independent experiments. Aminoguanidine was used as the positive con-
trol.

3 &ig

ARSI 2 R SR 22 B BT AT PR — S P e
RO B AR 22 MBS Y, BLEE 9 AR
(5.8~11.14 ~17) .6 ik (6.7.12.18 ~20) .2
AL (21.22) 3 ASEHBE(2 ~4) (1 ADARE(13) |
LASARIEZR (1), e a4 2 4 .21 22 9 IR
SR Jg s sl a1 ~10 18 ~22 S5 IR
ZRER P ERE . JERAIEZHE (LPS) 75 5
(/N B R 2 L RAW264. 7 Bl — AL A (NO) 4
PERAEANMIRETY , 3F 228 S 22 AR R B A 13 A
WEYI(S ~17) AT T BRI TN , 45 R %W -9
BRI AL S P A AR TR (5 13) #0 —
MR IR, L 54 5 .10 11 13 B H AL 1)
ViRV, d o B AT a9 (5.8.11,14,
15) (BT ARG PR/, m] LI AR > 1l A g AL 5 90
(5.11) APLR TGP AL T HARAT - d AL 59 (8
14 15) - H e B A& 4 A7~ i P9 i A 455
U B g 04, Ha A 20 DA% 2 5 9 T 2R A & T
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AER 2 PR F 2SR . HIbAT A
R SCHRFR WA N BRI 5 B B e i
RSO A2 BRSNS R A B
2 Al P TR S A 2 B o B HC 24 B R A A9F S
ARIH—LFE T ZHER YR NE,
I A BT R ISR 15T A S R R B BT 2
Yttt e, LA Bze 24 R B8 DR T e AR TR 14t
T—ENSHKE .
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