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Isolation and Identification of the Coumarins from the Seeds of Clausena lansium and Study on Their
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ABSTRACT OBIJECTIVE: To isolate and identify the coumarins from the seeds of Clausena lansium, and to study their
inhibitory activity of a-glucosidase and nematicidal activity against Panagrellus redivivus. METHODS: Column chromatography,
reversed phase silica gel column chromatography and HPLC method were used to separate and purify the coumarins from the seeds
of C. lansium. The structures of compounds were identified according to physicochemical properties, 'H-NMR and “C-NMR
spectral data. Using acarbose and avermectin as positive control, PNPG and Berman funnel methods were used to investigate the
a-glucosidase inhibitory activity and nematicidal activity against P. redivivus, respectively. RESULTS: Seven coumarins compounds
Wampetin ( 11 ),
(E, E) -8-(7-hydroxy-3, 7-dimethylocta-2 , 5-dienyloxy )
psoralen (VI), Dihydroindicolactone ( VI ). Under 0.25 mg/mL, the a-glucosidase inhibitory rates of compounds [ , M, V were
(324+1.9)%,(37.1£6.0)%, (39.5+ 1.1)% , respectively. Under 2.5 mg/mL, corrected mortality of compounds I ,
50.5% and 47.9% . CONCLUSIONS: Compounds I ,

were isolated from the seeds of C. lansium,
Claucoumarin A (IV ),

and were identified as 7-hydroxy-1-benzopiran-2-one ( I ),
Lansiumarin-C (1), Clausenalansimin A (V) ,
IV were

I, V show a-glucosidase inhibitory activity, and compounds 1 , IV
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display nematicidal activity against P. redivivus. o-Glucosidase
inhibitory activity of compounds Il , V , and nematicidal
activity of compound IV are found for the first time.
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% [ [Clausena lansium(Lour.) Skeels] ¥ F (Ru-
taceae) Wi % JEAEY) , AR S 25 A, HORSEAE IR
5] 32 F 3697 SRR L PE IR 0 iR R AR R i
SEIIE , AT T BRIRIECE AR AT F iR
A EE WAL TR R E Y,
AR 2E Rl A BOhe Ffe B S R s
124, E NS B R AR 2B SRR AR 2R R B A
AL ARE AR R T AR X, A
A AR B T A BRI P b BT 51 R
2 IR B R () SR B R o A TRIFY, e R R AR
R 5 5 0 B R AR A g i Fh b
W' S WA Py, 3 HAh RS2 ) B o- 7%
B B0 5 RN A 0 A2 TR S BB TR . AR AE
FAT AT 5L R R DI 5 A A B X B R R rh
A2 B A TS PR T I R G R RS
W) o= 550 50 W T AT IR M R 4 1 51 Tk BRI 1
DI A LT 8 1 PR AR -

1 #F
1.1 {88

Avance AV-500 T 4% i T 4R I 1% A [ B -1 Brucker 23
Fl L, PO SEREBE (TMS) S N FR]; amaZon SL 7 25 B H
5% 55 5T 115 4 (7 5] Bruker 24 7] ) 5 1260 7Y 25 20 AH (0,3
X, 445 G1311C PUITHE EEAE \G1329B H Zhiif i L Agi-
lent OenLAB T fEu . G1316A £l % (26 [ Agilent
/3] ) s SUMMIT P680A ¥ il £ i3 S5 B AH (L i A%, A 45
P680 PUICHEEZE (7725 1 F-ahii A4 . Chromeleon T 1F
uli \UVP170U %€M I % ( 35 [ Dionex 23 W] ) ; ELx800
R4 1 AR (35 [ BioTek 2 1l ) 5 SW-40 KR 4 T4
& (RSO A PR R ) s IMF-2 U B s ( H AR
Olympus /A H] )
1.2 Zm5ilH

XF fiFf K& 2R KL -o-D- Mt R 4 B 1F (PNPG, it 5
NOS77) B[4 (5 Y0000500) R L H A (PBS,
it : P3813-10PAK) ¥t [ 3 [¥] Sigma /3wl 5 B 4k [ 2
(Jbmt SRR A BR AL it 5 : A9000) 5 #: 2B Ak
(200~300 H .60~80 H) (i & 4k TABRAH ) ;
Sephadex LH-20 ,RP-18 S #f A3 A1 JFR} (7 [&] Merck 2>
F]) s D101 B FFL IR B4 i (Ll AR 6t 2 2 e 0 A BR 2
) @5 GRACIEF , 75 = Merck 23 7] ) 5 B Ry (4434l
W AME 2R 2T . H TR (DMSO) (kIR A
1 (Na.COs) \IE T (PR G005 5 R0 2418 20 #r
oy, iRk Tl E 2%, K Atk .
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B LS F 2011 45 5 1 [ 1 R A4 46 M T v A
AR RE B BT, 28 v B b B2 B R AR
W4 AR 5E B B A A % 5 O 8 B [Clausena lansium
(Lour.) Skeels], # { S SEFRAS (45 : CL20110501 ) BAT
T A [l R Ml B2 B B A I BRI i
2 AEEHER
21 BEMFHEEREUEYHNRRESS

B e A1 8.0 kg, WG %5, TR N 95% &
FEIR A 3K, FRR T do IR I8 5 2l e e 4 15
LA (500.0 g) 5 Bifl i K I 43 10T 7K v i) B ik
W AR A L LR ST IE T EEAS L, 43 S el v
4515 3] A7 T AE U (200.0 g) 2R 2L TS 2K LY (84.6
g) JIE TEEAEU (120.5 g) FIZKAH (80.0 g)4 4843 .

2R R B 84.6 g, Vs B 2% i I 26 K %
25 5L S T4 FE 5 22 D101 A FL L B A LA FE -7k
(40:60~100:0, V/V) FH PN i 47 3 S AR 56 5 64 TR , 4
A0 4 BOCSE | 3E i 2 A5 (TLO) &, A9
TLC & AR R &8 43, 4581 13 N A7 Fr.l~Fr.13. Fr.5
(3.2 g) 2 RP-18 JCAH (A3 A , LA E-7K (30: 70~100: 0,
VIV) 2k i 30 A #E 4T 6 FE DR AR 2] 10 S Uy Fr.b6.1~
Fr.5.10, Fr.5.3 ZBERCHE A, DL H B it shAH S Ty
135 Fr.5.3.4, J5 2l £ = A €3, LA 20 % 2B -/K
(20:80, V/V) A shAH, /- 232454 1 (1.8 mg) o
Fr.5.6 ZRERCHE A3, DL 5 -HEE(0:100~100:0, V/V) K
it S0 A HEA T B B R AR B 7 AN 94 Fr.5.6.1~Fr.5.6.7,
Fr.5.6.4 ZBE A i, DAH R T sh Al 4y B A5 24k &
YIVI (50.8 mg) F ) Fr.5.6.4.4, Fr5.6.4.4 2045
OB T, L 20% Z G -7K (2080, V/V) kit shAH L 43
ERREEYV (8.3 mg) . Fr.5.6.5 Jiu & £ fk A (3%
iR A M (13.8 mg) .

Fr.6(7.2 g) 2 RP-18 SUAH A EAE , LI EE-7K (40 : 60~
100:0, V/V) i s A A 746 B VA 21 8 AN Fr.6.1~
Fr.6.8. Fr.6.6 et (i, LA f5-HEE(0:100~100:0,
VIV) S i 2l AH 25 AT R B R A 3] 6 S I 0 Fr.6.6.1~
Fr.6.6.6. Fr.6.6.3 FRRZREMATE (35255 , S BE A £
T, LAH o g sh A A4k 15 24k A& T (20.5 mg) .
Fr.6.6.4 22 Y il £ S GRAH (433 , LA 20% g -7K (20:80,
VIV) R Al , 4y g 2k G IV (1.9 mg) Fifk 549 VI
(1.7mg).
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Fig 1 Structures of compounds I -VI

& 1 RBEERY (HEL) |, 538 CH,Os,
gy i 162.0, HME %5 T % (ESI-MS) @ m/z 161.0
[M-H] . 'H-NMR (CDCl;, 500 MHz)d: 7.85(1H,d,J=
9.4 Hz,H-4),7.46(1H,d,J=8.5 Hz,H-5),6.79(1H, dd,
J=8.5,2.3 Hz,H-6),6.71(1H,d,/=2.3,H-8),6.18(1H,
d,J=9.4 Hz,H-3), “"C-NMR(CDCl,, 125 MHz)J:163.7
(C-2),112.3(C-3), 146.1 (C-4) , 113.1 (C-4a) , 130.7
(C-5) , 114.6 (C-6) , 163.4 (C-7) , 103.4 (C-8) , 157.3
(C-8a). LA U8t S fb 5 Wy BRARE BT 5 STk [11]
HEA BB E G 1 R T-RERFOER,

AW SR EIRY (R, 531208 CuHiOs,
43 TN 366.1, ESI-MS:m/z 389.2[M+Na] . 'H-NMR
(CDCl;, 500 MHz) 6 : 7.77(1H, d, J=9.6 Hz, H-4) ,7.70
(1H,d,J=2.2 Hz,H-2"),7.38(1H,s,H-5),6.92(1H, m,
H-6"),6.82(1H,d,/=2.2 Hz,H-3'),6.36(1H,d,J=9.6
Hz,H-3),5.71(1H,t,J=6.9 Hz,H-2"),5.05(1H,dd,J=
12.0,6.9 Hz,H-1"a),5.01(1H,dd,J=12.0,6.9 Hz,H-1"b) ,
4.91(1H,m,H-5"),2.40(1H,dd,J=14.0,7.0 Hz,H-4"a),
2.30 (1H, dd, J=14.0, 7.0 Hz, H-4" b) , 1.87 (3H, s,
9"-CH) , 1.78 (3H, s, 10" -CH;) . "“C-NMR (CDCl;, 125
MHz) 6 : 160.6 (C-2) , 114.8 (C-3) , 144.5(C-4) , 116.6
(C-4a) , 113.7 (C-5) , 126.0 (C-6) , 148.7 (C-7) , 131.5
(C-8),143.9(C-8a) , 146.9(C-2" ), 106.9 (C-3" ) , 69.7
(C-1"),124.0(C-2"),137.2(C-3" ), 143.4(C-4" ), 79.7
(C-5"),148.5(C-6"),130.2(C-7"),174.1(C-8" ), 10.7
(C-9"),17.3(C-10") . DA FUiEEdE b & P s
J5T 55 SCHR[ 1215 A— B0, 0uf e Ak G 11 Sy 2 1 1k e 77

G I Ry (L) | 53+ 208 CoHOs,
43Tk 354.1, ESI-MS:m/z 377.2 [M+Na]", 'H-NMR
(CDCly, 500 MHz)0:7.76 (1H, d,J=9.6 Hz, H-4) , 7.68
(1H,d,J=2.2 Hz,H-2' ),7.36(1H,s,H-5),6.81(1H,d,
J=2.2 Hz,H-3"),6.35(1H, d, J=9.6 Hz, H-3) , 5.62
(1H,t,J=7.1 Hz,H-2"),5.02(2H, m,H-1") ,4.86 (1H,
brs,H-8"a),4.80(1H, brs,H-8"b),3.92(1H,t,J=6.4 Hz,
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H-6" ), 2.04 (2H, m, H-4" ) , 1.68 (3H, s, 9" -CH,) , 1.67
(3H,s,10"-CH;),1.56(2H,m,H-5"), “C-NMR (CDCl;,
125 MHz)5:160.7(C-2),114.8(C-3),144.6(C-4),116.6
(C-4a) , 113.5(C-5) , 126.0 (C-6) , 148.8 (C-7) , 131.6
(C-8),144.0(C-8a) , 146.8 (C-2" ), 106.9 (C-3" ), 70.1
(C-1"),120.0(C-2" ), 142.9(C-3" ), 32.7(C-4" ), 35.5
(C-5"),75.3(C-6"),111.2(C-7"),147.4(C-8" ) , 17.7
(C-9"),16.6(C-10"), LA % Je b B
JoT 55 SCHR [13] 564 — B, 80 2 1k &9 1 4 Lansiuma-
rin-C,

AWV AR ETHRY (H ), 4338 CaH2Os,
4y ¥R 370.1, ESI-MS:m/z 393.2 [M+Na]", 'H-NMR
(CDCls, 500 MHz) 6 : 7.78 (1H, d, J=9.6 Hz, H-4) , 7.69
(1H,d,J=2.2 Hz,H-2' ), 7.38(1H,s,H-5),6.82(1H,d,
J=2.2Hz,H-3'),6.38(1H,d,J=9.6 Hz,H-3),5.70(1H,
t,J=6.7 Hz,H-2"),5.29(1H,d,J=7.9 Hz,H-6" ), 5.03
(2H,m,H-1"),4.55(1H, m, H-5" ) ,4.22(1H,d,J=12.6
Hz,H-8"a),4.10(1H,d,J=12.6 Hz,H-8"b),2.29 (1H,
dd, J=13.4,8.0 Hz, H-4"a) , 2.20 (1H, dd, J=13.4, 5.5
Hz,H-4"b),1.81(3H,s,9"-CH,), 1.65(3H,s, 10"-CH,) .
“C-NMR (CDCl,, 125 MHz)§:160.9(C-2),114.9(C-3) ,
144.6(C-4),116.7(C-4a),113.5(C-5),126.1(C-6),148.7
(C-7), 131.5(C-8) , 143.7(C-8a) , 146.7 (C-2" ) , 107.0
(C-3"),69.9(C-1"),123.3(C-2"),139.7(C-3") ,47.9
(C-4"),66.0(C-5"),129.7(C-6" ), 139.2(C-7") , 62.3
(C-8"),17.3(C-9"),21.8(C-10") . LA st Kb &
Yy B 5T 5 SCER[14) B A — B, S et S IV
Claucoumarin A .

WAV V AR EIHRY (), 431308 CaH0s,
4y 75k 354.2, ESI-MS:m/z 377.2 [M+Na]", 'H-NMR
(CDCl;, 500 MHz) 6 : 7.76 (1H, d,J=9.6 Hz, H-4) , 7.69
(1H,d,J=2.2 Hz,H-2'),7.37(1H,s,H-5),6.81 (1H,d,
J=2.2 Hz,H-3'),6.36(1H,d,J=9.6 Hz,H-3),5.69(1H,
d,J=17.1Hz,H-2"),5.11 (1H, m, H-6" ), 5.04 (2H, m,
H-1"),4.41(1H,td,J=8.4,4.8 Hz,H-5"),2.20(1H, dd,
J=13.6,8.5 Hz,H-4"a) , 2.15(1H, dd, J=13.6, 4.7 Hz,
H-4"b), 1.76 (3H, s, 9" -CH.) , 1.68 (3H, d, J=1.2 Hz,
8"-CH,), 1.65(3H, d, J=1.2 Hz, 10" -CH,) , “C-NMR
(CDCls, 125 MHz) 6 : 160.6 (C-2) , 114.8 (C-3) , 144.5
(C-4) , 116.6 (C-4a) , 113.6 (C-5) , 126.0 (C-6) , 148.7
(C-7),131.5(C-8) , 144.0 (C-8a) , 146.8 (C-2' ) , 106.9
(C-3"),69.9(C-1"),123.1(C-2"),139.7(C-3") , 48.0
(C-4"),66.3(C-5"),127.4(C-6") , 135.3(C-7"), 17.0
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(C-8"),25.8(C-9"),18.3(C-10"), LA st k&
YRR BT S SCER 1315 A — B, il e tb B V o
Clausenalansimin A .

APV IR AR Y (L), 53F20h CaH20s,
rFi ok 354.2, ESI-MS:m/z 377.3[M+Na]*, 'H-NMR
(CDCl,, 500 MHz)0:7.93(1H, d,J=9.6 Hz, H-4) , 7.82
(1H,d,J=2.2 Hz,H-2'),7.46(1H,s,H-5),6.87(1H,d,
J=2.2Hz,H-3'),6.30(1H,d,J=9.6 Hz,H-3),5.52(1H,
m,H-2"),5.48(1H,d, J=15.6 Hz, H-6" ) ,5.38 (1H, dt,
J=15.6,6.7 Hz,H-5" ) ,4.93(2H,d,J=7.2 Hz,H-1" ),
2.61(2H,d,J=6.7 Hz,H-4"),1.57(3H,s,8"-CH;) , 1.17
(6H,s,9"-CH;, 10"-CH;) . "“C-NMR(CDCl;, 125 MHz)
0:162.7(C-2),115.1(C-3), 146.7(C-4),117.8(C-4a) ,
114.9(C-5),127.6(C-6),150.0(C-7),132.2(C-8),145.0
(C-8a),148.4(C-2"),107.9(C-3"),70.7(C-1"),121.3
(C-2"),143.3(C-3"),43.1(C-4"),124.9(C-5" ), 141.3
(C-6"),71.0(C-7"),16.5(C-8"),29.9(C-9",10") . LI |
WIS EE KAk A P i BRAR P S SR 14138 A — 2, i
WEMEW VI N (E,E)-8-(T-55:-3, 7- — H -2 5- ")
HOFME

APV R B AR Y (), 53F20H CauHaOs,
4344 368.4, ESI-MS:m/z 391.2 [M+Na]', 'H-NMR
(CDCl;, 500 MHz)§: 7.78 (1H, d, J=9.6 Hz, H-4) , 7.70
(1H,d,J=2.1 Hz,H-2'),7.39(1H,s,H-5),6.83(1H,d,
J=2.1Hz,H-3'),6.37(1H,d,J=9.6 Hz,H-3),5.69(1H,
t,J=6.9 Hz,H-2"),5.06(1H,dd,/J=11.9,6.8 Hz,H-1"a),
5.01 (1H, dd, J=11.9, 6.8 Hz, H-1"b) , 4.58 (1H, m,
H-5"),2.63(1H,m,H-7"),2.44(1H,dd,/=14.0,6.8 Hz,
H-4"a),2.25(1H,dd,J=14.0,6.8 Hz,H-4"b),2.04(1H,
ddd,J=13.0,9.8,5.3 Hz,H-6"a) , 1.87(1H, dt,J=13.0,
7.6 Hz,H-6"b),1.75(3H,s,9"-CH,), 1.25(3H,d,J="7.3
Hz, 10" -CH;) . "C-NMR (CDCl;, 125 MHz) ¢ : 160.6
(C-2),114.9(C-3) , 144.5(C-4) , 116.7 (C-4a) , 113.7
(C-5) , 126.0 (C-6) , 148.8 (C-7) , 131.5 (C-8) , 144.1
(C-8a),146.9(C-2"),106.9(C-3"),69.8(C-1"),123.7
(C-2"),137.9(C-3"),45.0(C-4"),76.6 (C-5") , 348
(C-6"),33.9(C-7"),179.9(C-8"),17.2(C-9" ), 15.9
(C-10") . Ph b P ni it S Ak A 4 i 38k v o 5 STk
[15)FAR—&, #hf 2 4k54 M Dihydroindicolactone.,
2.3 WEW I ~VIxte-BEEEERIMNFIEE

K FARAL S 9 PNPG L A 75 52 . SEle il 4 PBS
%W (pH 6.8, 0.2 mol/L) Kz Rl Ak 5 W ¥ Wi (BUb &)
[ ~WVI%% 1 mg, LA DMSO 20 pL % ; B pL iz s A
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PBS 45 uL, 1857 BI45 5t it Wk B2 8 5 mg/mL 1 f AL
YIS o 5 DL V00 96 LA IR AT - Rr Ak &9
YW 10 pL+PBS 70 pL+LL PBS NI AY 2 U/mL a-#%]
BEAT VA MK 20 pL (3256 4H A) . 10% DMSO-PBS ¥ ¥ 10
pL+PBS 70 pL+LA PBS ¥ 1l 1) 2 U/mL o~ % 0 11 i
VW 20 uL (BAPEXTRE B) .5 mg/mL Bl OB 7 10 uL+
PBS 70 uL + LA PBS ¥ (1) 2 U/mL o- ) 2 5 11 Bl 175
W 20 pL CPHEXT B el {5 975 10 uL+PBS 90 pL
(I EXFIR A,) . 109% DMSO-PBS A 10 pL+PBS 90 pL
(2 X B Bo) o K 96 FLAR & T 37 C Ml 15 min, /il
A 2.5 mmol/L PNPG & # 20 uL; 4k%2 37 «C F & 30
min, il A 0.2 mol/L Na,CO, & 1} % 80 pL. FHMEFFRL T
405 nm YR AN E I AL B, B 3 I
VA, 31 #% DUT 2 2T 5L B0 ) 22« B30l 4 (% ) =
[(B—By) —(A4—A40))/(B—By)x100%" (X H , B R/ AT
X BA (R G , Bo s as T BRI G, 4 FeR S0 21
(IR , Ao /R TS Xt BRI G ) o 85 3%, 70 o vk
& 0.25 mg/mL i AbA8) T VI,V X o=t 2 4 T )
PR 5 A (3244 1.9)% (371 +6.0)% , (39.5 +
1.1) % , BRG] BEBAT - S MR A % 8 (54.2 £ 4.7) % , 3
WIALG 1 .V B o~ 208 B S E  Hor b
W AR TR R BT 1 o 80 6 W T 86 0% 10 R 38 /N T
10% .,
24 UEYI ~VIMEEEFEANBILFEEER
S R R ISR 7558 . Bt Z TG
HOEFp M R SR I |, F 28 CHRMAF TR T7T~10d,
Fi DU & w2, A 2 248 B 40 T o K h il g 4 e 3
W, RGBT, G 1 ~V4 1 mgii T
DMSO 20 pL Hifil AR A5 D0 . B LA B TR
96 FLAR IR 5 FF AL & W) W 5 pL (AWK EE R 2.5
mg/mL)+£k HUEIF I 30 uL (24 200~300 2528 ) + 0
7K 65 pL (2540 ) .DMSO 5 pL+£k gt 2% 30 pL( %)
200~300 F5Zk HU)+ TR 7K 65 pL (B9 XS BRAL ) | BT 2 b
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