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Abstract: In order to understand the chemical constituents of Clausena lansium (Lour.) Skeels, ten compounds were
isolated from 95% EtOH extract of peels of C. lansium by silica gel and sephadex LH-20 column chromatography.
On the basis of spectral data, their structures were identified as lansine (1), 3-formyl carbazole (2), 3-formyl-
6-methoxy carbazole (3), 6-methoxycarbazole-3-carboxylate (4), (6R,7E,9S5)-9-hydroxy-4,7-megastigmadien-
3-one (5), umbelliferone (6), 8-hydroxyfurocoumarin (7), zeta-clausenamide (8), methyl p-hydroxycinnamate
(9), and daucosterol (10). Compounds 5 and 9 were isolated from the genus Clausena for the first time, and the
C NMR spectral data of compound 8 was also reported for the first time. Compounds 1, 2, 3, 6, 7 and 9 showed
antibacterial activity on Staphylococcus aureus in a bioactive assay by using paper disk diffusion method. These
would be helpful for exploitation of Clausena lansium.
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¥ BZ[Clausena lansium (Lour.) Skeels]F 2011
45 F T A G N T, 220 mg R bl 2 Bl vk
B 2 NS S S 5 B

4 75 {048 % BK 18 (Staphylococcus aureus) ATCC-
51650 HivER A 25 ik g i At

1.2 (L EEFNIK 5

G 3 B R T B AL T i )= gk
TR AR (GF,s) AT (35 i E (200 ~ 300 H, 60 ~ 80
H);Merck 2\ 7 #Y Sephadex LH-20 F1l RP-18 Lk},
I 25 5 SR FH b 28 v X-5 A I B0 A A Gl
ARMEIE) 5 e ' BE I %2 2R FH Autopol T YEAY 5 ik
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PLE DG -HEE(L 2 0 ~ 0 DEBEEVERSR] 10 N2
(Fr.1 ~ Fr.10), Fr.3 (4.2 g)f 4 6k o B 03, LA A
k- CHR(L 0 ~ 0 0 DRSS 14 4358
r(Fr.3.1 ~ Fr.3.14), Fr.3.5 (332.7 mg)4: Sephadex
LH-20 # & 3%(2 B 5] 8 A~ W 4 43(Fr.3.5.1 ~
Fr.3.5.8), Fr.3.5.8 (15.4 mg)Ze 5 ik A (B3, LU
ST Ve RS B4 59 5 (1.9 mg). Fr.3.4
(451.5 mg)%Z Sephadex LH-20 ¥ {0 %52 {5- pt
1: )35 7 4 W.2H 53(Fr.3.4.1 ~ Fr.3.4.7), Fr.3.4.5
(43.8 mg)%: Sephadex LH-20 1 {4, (2 fE)fig 3|
&9 6 (6.5 mg), Fr.l (8.1 @)% fik At (o3, LU
LIMEE-Z TR 2R 2 0~ 0« 1B BEAE 3] 6 4
ZH /3(Fr.1.1 ~ Fr.1.6). Fr.1.3 (2.6 9)fT 1 & {3 ¥
K, AP ELHEEEA Y 1(270.0 mg), BRI
2¢ Sephadex LH-20 (& jif(H )45 21 8 4~ 41 43
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LH-20 #3572 6 A4 7r(Fr2.3.1 ~
Fr.2.3.6), Fr2.3.5 (64.4 mg) £ ik K ¥ 0 1%, DL A4
k-2 R CBREQ - DBEBS RIS 9 (22.4 mg).
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1.5 5% E

Lansine (1) @A, EI-MS m/z: 241 [M]';
'H NMR (DMSO-dj, 500 MHz): § 3.66 (3H, s, OCH,-
2), 6.69 (1H, s, H-1), 6.81 (1H, dd, J = 8.7, 2.5 Hz,
H-7), 7.18 (1H, d, J = 8.7 Hz, H-8), 7.51, (1H, d, J =
2.5 Hz, H-5), 8.29 (1H, s, H-4), 9.95 (1H, s, CHO-3),
10.85 (1H, s, OH-6), 11.20 (1H, s, H-N); "C NMR
(DMSO-d,, 125 MHz): § 55.7 (OCH;-2), 96.2 (C-1),
103.5 (C-5), 111.8 (C-8), 114.2 (C-7), 115.7 (C-3),
117.1 (C-4a), 123.7 (C-5a), 125.1 (C-4), 135.3 (C-8a),
146.3 (C-1a), 154.1 (C-6), 159.9 (C-2), 192.7 (CHO-
3) bIRPEEEE 5 SR [22400E FEA— 2, S5 Ny
lansine,

-FABERMK 2)  ®EEKAK, ELMS m/iz
195 [M]"; '"H NMR (CDCl,, 500 MHz): & 7.36 (1H,
m, H-5), 7.52 (2H, t, J = 2.2 Hz, H-2, 1), 7.54 (1H, s,
H-8), 8.00 (1H, dd, J = 8.4, 1.3 Hz, H-7), 8.16 (1H,
d, J=7.8 Hz, H-6), 8.63 (1H, brs, H-4), 10.13 (1H, s,
CHO-3); "C NMR (CDCl,, 125 MHz): § 111.1 (C-8),
111.3 (C-1), 120.8 (C-6), 120.9 (C-5), 123.3 (C-5a),
123.7 (C-4a), 124.3 (C-4), 127.1 (C-2), 127.5 (C-7),
129.2 (C-3), 140.1 (C-8a), 143.5 (C-1a), 192.2 (CHO-
3)o R R S SCER[23 1R A —E, K E
3-FP SR

3-FAmE-6-FAEENRM 3)  WEMK, El-
MS m/z: 225 [M]"; 'H NMR (CD,COCD;, 500 MHz):
8 3.94 (3H, s, OCH,-6), 7.13 (1H, dd, J = 8.8, 2.5 Hz,
H-7), 7.52 (1H, d, J = 8.8 Hz, H-8), 7.63 (1H, d, J =
8.5 Hz, H-1), 7.86 (1H, d, J = 2.5 Hz, H-5), 7.95 (1H,
dd, J = 8.5, 1.6 Hz, H-2), 8.70 (1H, brs, H-4), 10.09
(1H, s, CHO-3), 10.76 (1H, brs, H-N); "C NMR

(CD,COCD;, 125 MHz): § 56.1 (OCH;-6), 103.9 (C-
5), 112.2 (C-1), 113.1 (C-8), 116.9 (C-7), 124.1 (C-
5a), 124.5 (C-4a), 125.1 (C-4), 127.0 (C-2), 129.6 (C-
3), 136.2 (C-8a), 145.2 (C-1a), 155.4 (C-6), 191.9
(CHO-3), iR Bade 5 SChk[23 il A —3,
YE N 3-H I -6- FH AR mRemd

- E M3 LB A 4 CER )
K, EI-MS m/z: 255 [M]"; 'H NMR (CD,COCD,,
500 MHz): § 3.93 (3H, s, COOCH,), 3.95 (3H, s,
OCH,-6), 7.11 (1H, dd, J = 8.8, 2.5 Hz, H-7), 7.49
(1H, d, J = 8.8 Hz, H-8), 7.55 (1H, d, J = 8.2 Hz, H-1),
7.86 (1H, d, J = 2.5 Hz, H-5), 8.06 (1H, dd, J = 8.6,
1.7 Hz, H-2), 8.82 (1H, t, J = 0.85 Hz, H-4), 10.63
(1H, s, H-N); °C NMR (CD,COCD,, 125 MHz): &
51.9 (COOCH,), 56.1 (C-8), 103.7 (C-5), 111.4 (C-
1), 112.9 (C-8), 116.8 (C-7), 121.2 (C-3), 123.4 (C-4),
123.8 (C-5a), 124.4 (C-4a), 127.6 (C-2), 136.2 (C-8a),
144.3 (C-1a), 155.4 (C-6), 168.0 (C=0). [ iRJi%
B 5 SCER[23 B B A — 3, %0 6-H A R
M-3R 1R FH g -

(6R7EYS)9-EEH47ET %3G L
@ 3 IR, EI-MS m/z: 208 [M]’; '"H NMR (CD;0OD,
500 MHz): & 1.00 (3H, s, CH;-12), 1.05 (3H, s, H-11),
1.26 (3H, d, J = 9.5 Hz, H-10), 1.97 (3H, m, H-13),
2.06 (1H, d, J = 16.8 Hz, H-2a), 2.43 (1H, d, J =
16.8 Hz, H-2b), 2.68 (1H, d, J = 9.3 Hz, H-6), 4.30
(1H, m, H-9), 5.60 (1H, dd, J = 15.3, 9.3 Hz, H-7),
5.72 (1H, dd, J = 15.3, 6.0 Hz, H-8), 5.90 (1H, s, H-4);
"C NMR (CD;0D, 125 MHz): § 23.7 (C-10), 23.8
(C-13), 27.3 (C-11), 28.1 (C-12), 37.1 (C-1), 48.3 (C-
2), 56.7 (C-6), 68.8 (C-9), 126.1 (C-4), 127.3 (C-7),
140.2 (C-8), 166.1 (C-5), 202.1 (C-3). R iE%
Pt 55 SCHR[241403E FE AR —3, %8 M (6R, 7E,98)-9-F%
He-4,7-F 5 -3l

T-HEEETE (6) HEOKK, EL-MS m/i
162 [M]'; '"H NMR (DMSO-d,, 500 MHz): § 6.16 (1H,
d, J=9.4 Hz, H-3), 6.70 (1H, s, H-8), 6.77 (1H, d, J =
8.5 Hz, H-6), 7.50 (1H, d, J = 8.5 Hz, H-5), 7.92 (1H,
d, J = 9.4 Hz, H-4); "C NMR (DMSO-d,, 125 MHz):
8 102.3 (C-8), 110.7 (C-3), 110.8 (C-4a), 113.7 (C-6),
129.7 (C-5), 144.7 (C-4), 155.8 (C-8a), 160.7 (C-7),
162.7 (C-2). LRI 1EER 5 SCR[25 14 B H A —
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SEEKMEZER (7))  ®HAKHK, ELMS
m/z: 202 [M]"; '"H NMR (DMSO-d,, 500 MHz): & 6.39
(1H, d, J = 9.6 Hz, H-3), 7.03 (1H, d, J = 2.2 Hz, H-2"),
7.45 (1H, s, H-5), 8.06 (1H, d, J = 2.2 Hz, H-1"), 8.10
(1H, d, J = 9.6 Hz, H-4), 10.72 (1H, brs, OH-8); °C
NMR (DMSO-d,, 125 MHz): & 107.2 (C-2"), 110.3
(C-5), 114.0 (C-3), 116.4 (C-4a), 125.4 (C-6), 130.2
(C-8), 139.9 (C-8a), 145.5 (C-7), 145.7 (C-4), 147.6
(C-1'), 160.3 (C-2). L iRJiE% s 5 SCik[26] 41
FAR—F, U R 8- R IR T

FEEBR @S H @8 &, EI-MS m/z:
279 [M]"; '"H NMR (CDCl,, 500 MHz): 5 2.97 (3H, s,
CH;-N)), 4.17 (1H, d, J = 9.6 Hz, H-4), 5.13 (1H, d,
J=9.6 Hz, H-3), 6.21 (1H, d, J = 8.4 Hz, H-8), 6.86
(1H, d, J = 8.4 Hz, H-7), 7.15 (2H, m, H-1", 2", 7.18
(2H, m, H-2', 6"), 7.19 (1H, s, H-4"), 7.20 (2H, m,
H-3", 4"), 7.27 (2H, m, H-3’, 5); "C NMR (CDCl,,
125 MHz): 8 33.6 (CH;-N), 59.9 (C-4), 72.7 (C-3),

R,

126.4 (C-3"), 126.9 (C-4"), 127.9 (C-2', 6'), 128.6
(C-2""), 128.7 (C-3', 5"), 128.8 (C-7), 128.9 (C-8),
129.4 (C-1"), 131.0 (C-6), 132.4 (C-4"), 139.6 (C-5),
144.2 (C-1'), 173.2 (C=0)., iR a5 3CHik[27]
R T A3, B R B TR

MEERERPE (9) HEMA, EI-MS
m/z: 178 [M]'; '"H NMR (CD,COCD,, 500 MHz): &
3.73 (3H, s, COOCH,), 6.37 (1H, d, J = 16.0 Hz, H-2'),
6.91 (2H, d, J = 8.6 Hz, H-2, 6), 7.57 (2H, d, J =
8.6 Hz, H-3, 5), 7.62 (1H, d, J = 16.0 Hz, H-1"); “°C
NMR (CD,COCD,, 125 MHz): & 51.5 (COOCHS,),
115.3 (C-2"), 116.7 (C-2, 6), 126.9 (C-4), 131.0 (C-3,
5), 145.4 (C-1"), 160.6 (C-1), 167.9 (C=0). IRk
TR 5 SCHR 2818 A — 3K, S8 e XL A
FERR H I

HAE MEF A0 HESSED-TED), mp
292°C ~ 294°C , Libenann-Burchard v £ fH1E. 5
EAEE N IR R 2T TR 3 RN RS T RE
EARTR] , PIETRAIE AN T B E I M.

OH
1 s
R, R,
HO (6] O
O

N
H

1 R,=OH, R,=CHO, R,=OCH,

2 R,=H, R,=CHO,R,=H

3 R,=H, R,=CHO, R,= OCH,

4 R,=H, R,=COOCH,, R,=OCH,

1ALEY) 1~ 9 (5
Fig. 1 Structures of compounds 1 -9
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FH I k-6~ FH AU RE R (3) . 6- P A R -3 SR 1R T
fik (4). (6R,7E,95)-9-¥23E-4,7-F & J-3-F (5). 7-
BRIAF LR (6). S-FRIEMLIGH TR (7). ¢ B Ik
Jiie (8) X FEEEP IR R (9)FIAE M (10), H
ARG 5 9 S E IR B R B AR ) 4 B AR F
ASCEH RIRIE TG 8 MisEd. ka1~
4 Jp PRI AE YRR, YRR B LAY 4 AR
R,

P, R @ A vh PR Y RN T
R A HA PR IGER O ARSI A
EPOUIE TARE Y 1 ~ 9 PTG I, 45 R R 1
EEW1. 2. 3. 6. 7TH X & B OHEEHREA
PHIVE 05 B B 5300 12.8 mm, 9.0 mm,
12.0 mm, 8.2 mm, 13.0 mm A1 10.1 mm, 7&K
TR BB R SRS R (I E R B AR 26.0 mm).
WEY 6 f17 HEERFAGY, RN TME
T, X 5k B PR IS A AR A . ARBFST
SRR TR AR YISV R B
FHAR A B K (R e R AR AL T R4
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