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B BUR T R B SRAE MO B AR £ R AT 5T

12 z > 2 — = 2 1* Ry 2%
EES Y BRERC BXH L HHES AWES E4E Y, KT E
(1. YEﬁjC%i%E’m’ZEM‘%’&, 5 H 570228; 2. Ry Al B = e ity A B AR ST ZEik%Bi%&WF%E%%Q@%L@)E%Jﬂ%,ﬁ,ﬁ%%ss, A
571101; 3. ¥ H AN RERZ)##8, # 10 570208)

TRE: g 1 MR B B A1 o (RO M 18 A A B R 2 el TR, 38 F 2 P 0 2 S0 2 R O B SEE T 10 AN E AR
RN N-FRZEEEZEERZ (1), clausenalansamide A (2), 3-dehydroxy-3-methoxyl-clausenalansamide A (3), clausenalansamide B
(4), FERCHARELE B (5), N-(2-7K Z3E)AH:ELIE (6), 2'-dehydroxy-2'-oxo-clausenalansamide B (7), lansamide-7 (8), homo-
clausenamide (9), 1,5-dihydro-5-hydroxy-1-methyl-3,5-diphenyl-2H-pyrrol-2-one (10). 1, th&4) 3,7, 10 Jor KRR, &
YO 3E BE A1 IR RS A= M 2~ 8 HEAT 4 th ST A IR BB M, R BT AL S 3A BOEiE 1, o, (& 2,3,
5 1 8 SR BTG 1, EIAOE T FH X MR R, R NAH AR 2 I R B LA 43R

KRR R BT BERSRAMIRL: AN ETEL R BURE M

doi: 10.11926/jtsb.3771

Amide Alkaloids from the Seeds of Clausena lansium and Their
Nematicidal Activities

FAN Yu-jiao*?, CHEN Hui-gin?, MEI Wen-li%, XU Shu-hui®, ZHOU Li-man?, HUANG Mian-jia"",
DAI Hao-fu?

(1. Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China; 2. Key Laboratory of Biology and Genetic Resources of Tropical
Crops, Ministry of Agriculture, Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China;

3. Department of Pharmacy, Haikou People’s Hospital, Haikou 570208, China)

Abstract: In order to understand the nematicidal activities of amide alkaloids from the seeds of Clausena lansium,
ten amide alkaloids were isolated by comprehensive chromatographic techniques. On the basis of spectral data,
their structures were identified as: N-methyl-cinnamamide (1), clausenalansamide A (2), 3-dehydroxy-3-
methoxyl-clausenalansamide A (3), clausenalansamide B (4), lansiumamide B (5), N-2-phenylethyl-cinnamamide
(6), 2'-dehydroxy-2'-oxo-clausenalansamide B (7), lansamide-7 (8), homoclausenamide (9), 1,5-dihydro-
5-hydroxy-1-methyl-3,5-diphenyl-2H-pyrrol-2-one (10). Among them, compounds 3, 7 and 10 were new natural
products. Meanwhile, the nematicidal activity against Panagrellus redivivusl was tested for the first time. All of
them showed the nematicidal activity, and compounds 2, 3, 5 and 8 presented stronger activities than
dichlorofenthion, providing scientific evidence for the development of new pesticide.

Key words: Clausena lansium; Seed; Amide alkaloid; Panagrellus redivivusl; Lethal activity
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% iz [Clausena lansium (Lour.) Skeels] 2= 7 F}
(Rutaceae) ¥ 7 JB AN, J& #is WA 7 2R R, X
2Rz, WM, HEHE, R R, wEETH, FEeT
REFYN, &245CF 1500 FH 5%, ERERE .
MR AR, AESHISE R AR, RiEZH
TIRIT RN, IR, Ik, RIR. i S
REE . 324, NS A S IRy B A i
MR EEAEF TR, 25, M B, SHFF R
Do IR R R EE R E Sy 2 —, B
AR i R Humtl e sE g,
TELEVBAE T RANE . FEAS IR F2 A I o A7 8 2
Pl 1) LU R I, F AR AE R 2= AR P
117 28 B b5 F i A i e DR AN W] £ R A AT B
JEFT. DRI, B9 B B A (R A e S L A= v
PEREA R0 38 M7 I BRI, FIR RS
B A AR IR ) ZE AR R A e, R I R
F B BRI B R B e He Al . AR UGRIG 45 A ol
5 5 U 2 7 VR B B A T (1 I fr 28 A
IToaEs%E, BIEMEH AT REARREA
Vi TG LR ARSI B R A e, R AT AR
25 B AL R VR A R S A o

1 MR

1.1 KB

R BT 201148 5 HIWA R4 15
INTT, 8 H T AR B 2 A B R LAl
F % - % ¥ N ¥ 7 [Clausena lansium (Lour.)
Skeels]. #54(CL20110501) A7 T Hf [ #hai AR k.
BBt A AR TR -

2% e KA (Heidolph A #]); ZiEE
1260 43 B 84 v 20 A E i (38 B S R A R
AF]); B SUMMITPG80A il 4 i ABAH E i A
(F%, EHE); JRiE{(Micromass Autospec-Uitima-
TOF); #ZHEILHR I i 1 (Brucker AV-500, LA TMS
NNBR)s 1 TAE & (LRSI A F); T
Z—BTFACE RS PR PR A A); BAE,
WAFEEFE (Bl —E R G R A R Ak E (E
1B B KA ARG RAF]).

ER HENTEER(200~300 H,60~80 H)
5P T ) Sephadex LH-20 Al RP-18 2k}
(5[5 Merck 2> w]); DIOT 78 kLI AR i (LU 25 30
ER 2 et A BR A A

=il WA BT A A LSRG B T AL T
KSR AT PBS P £ v % [ AL Uik s
BHE AR IREERIE BRI TAH R AR, 7t
i 77/(CD;OD A1 CDCl3)le H Merck A ] ; ik 757
T R DY R RERHEAE A F] s HAR BRI
H TR

1.2 RECAN5>E

B AP TR R, =R T 95% LR i
3K, BIRTd. BRI IE G &K IR 46 15
AR E, B BT /K B i, RIR
FAMES. ZBRAHES. IET AL, A&k
FEARRIAMEEAE I . IR ABERI . IE T A
HEUIRKAR 4 353

LR O TEREHIY)(84.6 g) B 45 AR KE M
i RRIAL AW 5, FAHFE il 20 R FLI AR Fig DA -
7K (40% ~ 100%) FH N A Jc 5 BEAT B BE, 2 Bl g, @
i TLC #E e, AIFEMES, 55 13
ANFif Fr.l~Fr.13.Fr.6 (7.2 )4 RP-18 M A: i,
DA H - 7K (40% ~ 100%) it Bl AH HEAT 46 52 e M 15 2]
7 My Fr6.1~ Fr.6.7.

Fr.6.2 (30.1 mg)Z -l 2% =y R AH € 3% (Cog A3
20% 217K s FiE 4 mL min Y KRl K 200, 254 nm)
TRV IAS2ME A4 1 (2.5 mg, {REERTE] 19.1 min).

Fr.6.4 (1.8 )% Sephadex LH-20 o itk (H )
Iy EERE] 4 N Fr6.4.1~Fr6.4.4, Fr6.4.1 48
SRR A ARG 2 (3.6 mg); FIRFEM
AT (A LA I - R 2155 (20 < 1~0 1) N
TRENAHBEE BEM S » 22 TLC T8 2 (03 k6 I 45 3115 3
9 M Fr6.4.1.1~Fr6.4.1.9. Fr6.4.1.8 ZFH|%
T R €03 (Cug 1 40% 25 7K s 3 4 mL min™;
Rl £ 200, 254 nm)EAEEGEL1E B4k 59 3
(14.2 mg, {RFEHTE 9.3 min). Fr.6.4.1.5 £ &
BB (Cog ;. 35% 27K i 4 mL min
Rl £ 200, 254 nm)fEEE RS B AT 7
(3.0 mg, f£ BF I} 8] 34.9 min)f11k &4 8 (11.0 mg, {#
BRI 1] 24.0 min). Fr.6.4.1.6 22 £ i ROBUH (i
(CisHE: 35%ZJE/K: WiE 4 mL min; A&l K
200, 254 nm)fEREFEGMAABILEY 9 24mg, T}
BRI IE] 23.2 min). Fr.6.4.2 225 £ & ROR0 (i
(CigkE; 60%HIEE/K; VK 4 mL mint; A& K
200, 254 nm)fEBEE SR E) 10 (3.0 mg, &
B4 S [E] 15.3 min).
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Fr.6.5 (3.2 g)%4 Sephadex LH-20 ¥:{f il (FH %)
NEER) 4 N Fr6.5.1~Fr6.5.4. Fr6.5.2 &5
FRE AT 1 DA A T Bk - 2. BR .16 (10 - 1~0 & )RRk
Wi, JEI TLC 2 Gkl & 15 3] 10 M
(Fr.6.5.2.1~Fr.6.5.2.10). Fr.6.5.2.5 £ 4| 4¢ =800
I (Cig kE; 45%ZF5/K; Wi 4 mLmin™; A&
A 200, 254 nm)TERE FESE AT 254 4 (14.2 mg,
{ B4 ] 18.3 min). Fr.6.5.4 222445 m SORAH
W(Cig M 50% FFEE/K; Wi 4 mL min s Kk
1+ 200, 254 nm)fEHE RGeS 254 6 (5.9 mg,
PREF I (] 41.6 min).

1.3 £EELRBILHEENN

NG MBS N A SR E
sl SRR g T R b, 28°CF
B8 7~10d. & 2R1E, FHZEZEEKAT L
BRI EL R 3 R, PFMLREIFR. K 1 mg
A IEE VAT 20 uL DMSO TSI A I RE f . T
96 FLAR 23 L LA T SRR R = 5 pl REIIARE (2
WIEHN 2.5 mg mLY)+30 pL £k dUEIR (4 200~
300 252k H)+ o B 7K 65 pL AE9sE564H s 5 WL DMSO +
30 uL 28 HUEF (2 200~300 4528 )+ L /K
65 uL fENBAMEXTIRAL; 5 ul BREEBE(ZRIRE N
2.5 mg mL™1)+30 uL £k dUE (2 200~300 264
H)+ TR K 65 pL AENFHPEXT R, R G T =ik
MR REFE 24 h, FEMRGVBE M IS L HRBET:
, Gt B EEADT 100 5. AL E
3WE A . 2 HALT (%) =F0T- 2k R /i Fsk
B <100%; 28 R IEAE T 2 (%) = (A BE L HUFE T
% - % IR 2 BB T %)/ (1- 0 B 2k B T R ) <
100%.

14 &R

N-FEE B (1) ¥ 51K (CH0H);
ESI-MS m/z: 184.3 [M + Na]"; 4> 730N C1HuNO;
'H NMR (CDCl,, 500 MHz): 64 7.62 (1H, d, J = 15.6 Hz,
H-3), 7.46 (2H, dd, J = 6.7, 2.2 Hz, H-5, 9), 7.32 (3H,
m, H-6, 7, 8), 6.44 (1H, d, J = 15.6 Hz, H-2), 6.16 (1H,
brs, NH), 2.93 (3H, d, J = 4.9 Hz, N-CHy): *C NMR
(CDCl3, 125 MHz): dc 166.9 (C-1), 120.8 (C-2), 140.8
(C-3), 134.9 (C-4), 127.9 (C-5, 9), 128.9 (C-6, 8),
129.7 (C-7), 26.6 (N-CH3). LA L3 % 5 SCHR[8]
RIE M —F, TSN N-H B R I

Clausenalansamide A (2) [SRREAETRN
(CH3OH); ESI-MS m/z: 320.2 [M + Na]"; > TN
C1sH1oNO3; *H NMR (CDCls, 500 MHz): 6y 7.12~
7.32 (10H, m, Ar-CH), 6.11 (1H, d, J = 8.7 Hz, H-1"),
5.97 (1H, d, J = 8.7 Hz, H-2), 4.92 (1H, dd, J = 5.0 Hz,
H-3), 4.66 (1H, dd, J = 9.0, 5.0 Hz, H-2), 3.53 (1H, d,
J = 7.1 Hz, 3-OH), 3.32 (1H, d, J = 9.0 Hz, 2-OH),
2.87 (3H, 5, N-CH3): **C NMR (CDCls, 125 MHz): dc
172.5 (C-1), 72.1 (C-2), 75.9 (C-3), 139.5 (C-4), 126.4
(C-5,9),128.4~128.9 (C-6,7, 8,4, 5,6, 7', 8'), 127.3
(C-1"), 126.2 (C-2"), 133.7 (C-3"), 34.8 (N-CH3). LA L=
Wk HE 5 BR[O IR E W — B, MEEN
clausenalansamide A.

3-Dehydroxy-3-methoxyl-clausenalansamide A
(3)  JCaiitk¥I(CHLOH); ESI-MS m/z: 334.3 [M +
Na]™; #El 2> 13 A CroHuNOg. X ELAL &4 3 51k
GV 2 K EIEEE Kooy T, NS 3 Bk
G207 LARE, MZ T 1AFEE, N2
B8, 3 A _E R FRFE B e pl F 4R T H A B°C NMIR
W R AEAE 2 N ERIURRIE, 1M CBUE [0y 6.09
(d, J = 8.8 Hz)/dc 125.1; 64 6.31 (d, J = 8.8 Hz)/d¢
128.1], 2 ANEEIURI K 2 [0y 4.55 (dd, J = 9.4,
6.8 Hz)/0c 72.2; 0 4.20 (d, J = 6.8 Hz)/6¢ 86.2], 1
N[Oy 3.11 (S)/dc 57.2], 1 MEH oy 2.93
(s)/dc 35.20]. HMBC i &7r: H-1"5 C-3"F XK,
N-CH3 5 C-1"H#H5%, iIEB] T CH3-N-CH=CH-Ph J7 B
[IAEAE ;s 39k, N-CHg SRR C-1 HHHIHUE 5, H-2
A H-3 73515 C-1 M1 C-4 HHIFKAFS, UL OCH; 5
C3HMFAES, 454 H-'H COSY it k5 S
H-2/H-3, {EM] T CH3-N-C(0)-CH(OH)-CH(OCH3)-Ph
FBIIAFIE. 5 bR, ditnTE, a3 M4
¥ % %€ N 3-dehydroxy-3-methoxyl-clausenalansamide
AL g (R RART= W WA 3 (AR R -
'H NMR (CDCls, 500 MHz): 6y 7.18~7.32 (10H, m,
Ar-CH), 6.31 (1H, d, J = 8.8 Hz, H-1"), 6.09 (1H, d, J =
8.8 Hz, H-2), 4.55 (1H, dd, J = 9.4, 6.8 Hz, H-2), 4.20
(1H, d, J = 6.8 Hz, H-3), 3.11 (3H, s, OCH3), 3.03 (1H,
d, J = 9.4 Hz, 2-OH), 2.93 (3H, s, N-CH3); *C NMR
(CDCls, 125 MHz): dc 173.3 (C-1), 72.2 (C-2), 86.2
(C-3), 137.9 (C-4), 128.1 (C-1"), 125.1 (C-2"), 134.2 (C-
3", 127.9-128.9 (Ar-CH), 57.2 (OCHj3), 35.2 (N-CHs).

Clausenalansamide B (4) SRS
(CH3OH); ESI-MS m/z: 304.3 [M + Na]"; > 7R~
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CisH1sNO,; 'H NMR (CDCls, 500 MHz): dy 7.76 (1H,
d, J = 15.4 Hz, H-3), 7.35~7.55 (10H, m, Ar-CH),
6.85 (1H, d, J = 15.4 Hz, H-2), 5.06 (1H, dd, J = 7.5,
2.4 Hz, H-2), 4.82 (1H, br s, 2’-OH), 3.80 (1H, dd, J =
14.2, 7.5 Hz, H-1"a), 3.72 (1H, dd, J = 14.2, 2.4 Hz, H-
1'b), 2.83 (3H, s, N-CH3); **C NMR (CDCl;, 125 MHz):
dc 169.3 (C-1), 116.7 (C-2), 144.1 (C-3), 135.1 (C-4),
58.5 (C-1"), 74.0 (C-2"), 142.5 (C-3'), 126.0 (C-4', 8"),
127.8~130.1 (C-5,6,7,8,9, 5, 6, 7'), 37.9 (N-CHs).
DA b il $ s 5 SOk [0k IE I — 2, M E N
clausenalansamide B.

BEGRWERB 5) K {R{A(CH0H);
ESI-MS m/z: 286.3 [M + Na]*; 4> ¥~ CisH17NO;
'H NMR (CDCl,, 500 MHz): 6, 7.58 (1H, d, J = 155 Hz,
H-3), 7.18~7.40 (10H, m, Ar-CH), 6.88 (1H, d, J =
15.5 Hz, H-2), 6.44 (1H, d, J = 8.7 Hz, H-1"), 6.19
(1H, d, J = 8.7 Hz, H-2'), 3.04 (3H, s, N-CH3); C
NMR (CDCls, 125 MHz): dc 166.5 (C-1), 118.4 (C-2),
142.8 (C-3), 128.8 (C-1"), 125.2 (C-2'), 134.5-135.3
(Ar-C), 128.0-129.8 (Ar-CH), 34.7 (N-CHs). DL _EJ¥
TR 5 SCER[12] 3R E 1 — B, WO R N T R A
FEMEZ B

N-(2-KZ E)RHEB & (6) SRENTEIN
(CH3OH); ESI-MS m/z: 274.3 [M + Na]"; 77N
C17H1zNO; 'H NMR (CDCl3, 500 MHz): 64 7.53 (1H,
d, J = 15.6 Hz, H-3), 7.14~7.40 (10H, m, Ar-CH),
6.23 (1H, d, J = 15.6 Hz, H-2), 5.54 (1H, br s, NH),
3.58 (2H, q, J = 6.6 Hz, H-1"), 2.81 (2H, t, J = 6.9 Hz,
H-2"); *C NMR (CDCl;,125 MHz): Jc 166.0 (C-1),
120.7 (C-2), 141.2 (C-3), 139.0 (C-4), 128.8~129.8
(C-5,6,7,8,9,4, 8, 40.9 (C-1'), 35.8 (C-2"), 134.9
(C-3"), 127.9 (C-5', 7"), 126.7 (C-6'). LL_E ¥R 5
SCRR[AB]HRIE Y — B, e B S 9 N-(2-28 £ 5)
P EERE M o

2'-Dehydroxy-2'-oxo-clausenalansamide B (7)
H kA (CH30H); ESI-MS m/z: 302.3 [M + NaJ’;
HEM 51 3A CigHiZNOy. ST AW 7 SLEY)
4 PIRREIE oy T, RIULEY 7 Bk &1 4 X
DT AAERREE, B2 T MR, M4
2" BRI A A R L  TH AT °C NMIR 13 R 77
78 2 ARG, 1 AN AR [6y 7.61 (d, J =
15.5 Hz)/dc 143.6; 614 6.88 (d, J = 15.5 Hz)/dc 116.9],
1 ANV FFE [0 4.85 (S)/dc 54.8], 1 MEH K[y 3.16

(s)/6¢ 37.0]. HMBC i i 7~ : H-2, H-3 fl N-CH3
5 C1LHMKES, H3 5 CAH/MKES, IELT
CH3-N-C(0O)-CH=CH-Ph F BtIf#1E; 74k, N-CH3
5 C-1'"GM%(55, H-1'5 C-2/, H-4'/H-8'5 C-2'
HAFAES, HIHEN CHa-N-CH,- C(O)-Ph A Bt
e &En T8, WEW 7 MEWEEN 2'-de-
hydroxy-2’-oxo-clausenalansamide B™ & — ¥t &
SRPEM . LA 7 VAR R : "H NMR (CDCls,
500 MHz): 6 7.88 (2H, dd, J = 7.2, 1.2 Hz, H-4, 8"),
7.61 (1H, d, J = 15.5 Hz, H-3), 7.49 (1H, 1, J = 7.4 Hz,
H-6"), 7.43 (2H, dd, J = 7.6, 1.5 Hz, H-5, 9), 7.37 (2H,
t,J = 7.7 Hz, H-5', 7'), 7.27 (3H, m, H-6, 7, 8), 6.88
(1H, d, J = 15.5 Hz, H-2), 4.85 (2H, s, H-1"), 3.16 (3H,
s, N-CHs); *C NMR (CDCls, 125 MHz): dc 167.5
(C-1), 116.9 (C-2), 143.6 (C-3), 135.4 (C-4), 128.1
(C-5, 9), 128.9 (C-6, 8), 129.9 (C-7), 54.8 (C-1"),
194.6 (C-2'), 135.3 (C-3), 128.1 (C-4, 8'), 128.9 (C-5,
7", 133.8 (C-6'), 37.0 (N-CH3).

Lansamide-7 (8) A & & (CH30H);
ESI-MS m/z: 304.3 [M + Na]"; 43 730N CigH1NOy;
'H NMR (CDCls, 500 MHz): 6, 7.21~7.28 (6H, m,
H-3', 4', 5, 3", 4" 5"), 6.89 (2H, dd, J = 8.2, 1.6 Hz,
H-2', 6'), 6.82 (2H, br d, J = 7.2 Hz, H-2", 6"), 4.57
(1H, d, J = 10.0 Hz, H-3), 3.82 (1H, dd, J = 10.1, 6.7 Hz,
H-6a), 3.28 (1H, d, J = 10.1 Hz, H-6b), 3.23 (1H, dd,
J=10.0, 8.8 Hz, H-4), 3.14 (1H, dd, J = 8.8, 6.7 Hz, H-
5), 3.04 (3H, s, N-CHg);: *C NMR (CDCl,, 125 MHz):
dc 176.6 (C-2), 72.8 (C-3), 51.3 (C-4), 40.5 (C-5),
56.1 (C-6), 140.3 (C-1'), 127.6~128.6 (Ar-CH), 140.7
(C-1"),29.9 (N-CHg). DA REXdE 5 SCHR[15]3k1E
P—3, %€ N lansamide-7.

Homoclausenamide (9) {4 %4A& (CH;OH);
ESI-MS m/z: 302.2 [M + Na]"; 4373 CigHi7NOy;
'H NMR (CDCl;, 500 MHz): 64 7.06~7.21 (10H, m,
Ar-CH), 6.41 (1H, s, H-6), 4.36 (1H, d, J = 10.4 Hz,
H-3), 4.21 (1H, d, J = 10.4 Hz, H-4), 3.25 (3H, s, N-
CHa); *C NMR (CDCls, 125 MHz): dc 169.4 (C-2),
73.4 (C-3), 49.7 (C-4), 120.9 (C-5), 128.4 (C-6), 139.3
(C-1), 137.7 (C-1"), 126.3~128.8 (Ar-CH), 34.5 (N-
CHa)o DL i % 5 SR [16] 38 10— 5, # %
AW homoclausenamide

1,5-Dihydro-5-hydroxy-1-methyl-3,5-diphenyl-
2H-pyrrol-2-one (10) F iR 41 (CH3OH); ESI-
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MS m/z: 288.3 [M + Na]"; #Elll%10 Ci7HisNO,,
AHEFE R 11, H M BC NMR i EoR7E7E 2 M
HURZRER, 1 /X0 IR F-[0n 7.18 (s)/oc 145.5],
1 MNMEEFEM o 90.9], 1 NMEFH [0y 2.73 (s)/5c
24.3]. HMBC i f7x: N-CH; S5t C2 fiC5
HRES, H-4 S5Ei#dE C-2. C-3 Al C-5 AHFES,
Sh G ABANEE K o1&, #E0 5-hydroxy-1-methyl-1,
5-dihydro-2H-pyrrol-2-one ‘B 42 [\ 4£14E . 55 4h, Ar-CH
55 C-3 1 C-5 BIHAHIAT S, UESEPIA L HURIR IR,

R 0
] 5 s It
2 - 6 2
;O
H 7 9 OH 8
8
.

1 2 R=0H

SrHELE C-3 f1C-5 b 5 BRI, &4 10 s
%€ 1,5-dihydro-5-hydroxy-1-methyl-3,5-diphenyl-
2H-pyrrol-2-onel™, —H#iIRIR M. BHLEH) 10
BT : 'H NMR (CD50D, 500 MHz): dy; 7.86 (2H,
dd,J=7.3,2.1 Hz, H-2", 6"), 7.34~7.41 (8H, m, C-2", 3/,
4,5, 6, 3" 4", 5"), 7.18 (1H, s, H-4), 2.78 (3H, s,
N-CHs); C NMR (CD;0D, 125 MHz): dc 171.1 (C-2),
138.9 (C-3), 145.5 (C-4), 90.9 (C-5), 132.4 (C-1'), 135.4
(C-1),127.0~130.0 (Ar-CH), 24.3 (N-CHs).

0
. ©/vi\ wOH
I

5

@ 4

3 R=0Me

5

B 1 LAY 1~10 4ty

Fig.1 Structures of compounds 1-10
2 TR

XA 2~8 FEAT 4% 1A BE 4 BUEIEPE )
WA, g5 W3R, Fra e &W3a — 2 BB I,
Horb, k&%) 2, 3,5 F1 8 X4 15 S 2k L e TG
PEXIOR T B PR R BR R, 2.5 mg mL k&9
HIEZE 55N 56.48%. 79.58%. 71.49%F1 46.14%
(#1).

SRg ot

SRaD

qn
o I 4
I

OH

3 iie

ENEIUEEGIEIVN O 2 a3 E Y i
CBEAEHG Y RIL T KBRS A it A
WEFONEL B rh 7> 8545 5] 10 MEE, 73 5:
N- B I FE 7 BEf% (1), clausenalansamide A (2), 3-
dehydroxy-3-methoxyl-clausenalansamide A (3), clau-

senalansamide B (4), & #HTAIFEREE B (5), N-(2-
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