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A new furocoumarin from the stems of Clausena lansium
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Abstract: One undescribed and two known furocoumarins were isolated from the stems of the Clausena lansium
through a series of isolation and purification approaches including HPD-100 macroporous resin column, silica gel,
reverse phase C,; and so on. Their structures were determined to be 8-[(2S,3S,6F)-2,3-epoxy-3,7-dimethyl-oct-
6-enyloxy] psoralen (1), 8-(7',8'-epoxygeranyloxy) psoralen (2) and 8-[(2E)-6-0x0-3, 7-dimethyloct-2-enyloxy]
psoralen (3) by spectroscopic methods. Compound 1 is a new furocoumarin. Compound 2 showed cytotoxicity to
H460 (ICs, = 43.94 umol L") and compound 3 showed cytotoxicity to HeLa (33.76 pmol-L™") through the cytotoxic

tests against five human cancer cell lines (H460, H7402, HCT-8, HeLa and MCF-7) for all compounds.
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HCT-8HeLa-MCF-7) [ 2 i B v 2 07 14k SR 56, 45 R
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F (ICs, = 43.94 pmol-L"); L4543 %f HeLa (N & 3
Yy HA #HEA (ICs, = 33.76 umol-L1).
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&1 Ak A. HR-ESI-MS m/z: 355.154 0
[M+H]* (i 818 355.154 4), 1 5 4> T A G, H,,0s,
AHAE AN 11, 'H NMR (600 MHz, DMSO-d,) i i
AACEY 1 B A MR )RR A SR B, 6y 6.46 (1H,
d,J=9.6 Hz, H-3) 5, 8.17 (1H, d, J=9.6 Hz, H-4) }y
S RRIEN 3,4 6 A5 5 0y 7.74 (1H, s, H-5) 2K
WA 7155 0, 7.12 (1H, s, H-2').d,, 8.14 (1H, s, H-3") A
BRI 5 5. LA, 6, 5.05 (1H, t,J= 7.2 Hz, H-6").
oy 1.57 (1H, m, H-5a"). 4, 1.37 (1H, m, H-5b") LA A %
3L 155 64 1.54 (3H, s, H-8").d, 1.61 (3H, s, H-10")
Peon G M R AFLE = A B B . PC NMR (150 MHz,
DMSO-dy) i BoR 3 21 NS 5, 45 & HSQC i %
P b, s T IREE S MIEE. 6, 5.05 (1H, t, J =
7.2 Hz, H-6") 5 6. 123.6 (C-6") EL#EAH 3%, i H oK
X HEAS 5 0, 4.60 (1H, dd, J = 11.5, 4.6 Hz, H-1"a) A1l
5y 447 (1H, dd, J = 11.5, 6.0 Hz, H-1"b) ¥ 55 6. 72.1
(C-1") B OC, 1508 HON T A RS 55 6 3.19 (1H,
m, H-2") 5 6. 59.8 (C-2") B #5240 5%, i B 45 ¢ A7 1
K 6. 59.9 (C-3") NIEAFWES, 460 1K
HEW C-2"F1 C-3" 5 [7 — MR T AHIE, =08 .
'H-'H COSY i 7K, d, 4.60 (1H, dd, J = 11.5, 4.6 Hz,
H-1"a) 16, 4.47 (1H, dd, J = 11.5, 6.0 Hz, H-1"b) ¥ 5
Oy 3.19 (1H, m, H-2") B3 AH ¢, 1 B W A 5 5 T
AFEAIE; H-4"5 H-5" B A0 0%, 3 B H B 5 5 L0
FHME. HMBC i B, H-1"F1 C-8 {7 1E I FEAH C, it
HH Y F AR 3 JE R 1 8 4 1 b4, H-9"5 C-2"F1 C-4"1)
AR FEAE O, P C-9"5 C-3"#i%E. —4ENOE % i
N, FERAF H-1" AN, 3 I H-9" R 3 26, U0 =%
A [, BT bt 25 8 K B 1 )P T 5 AL an 1
FTR o

&) 1A Cotton R, J& 42 F P4+ HPLC i
FPAXHT, oo b . DR, A A B I Rl i 5 S
R A L Sk . (B 1 145 #5 3-methyl-3-(4-
methylpent-3-en-1-yl) oxiran-2-yl) methanol #1121, £ [
SCHRIOAS K, J5 xRN (2R,3R) I, TR YEAE N IE
H {[a]y +4.5 (¢ 3.00, CHCL,)}; 5% #9744 (25,38) I,
WM L {[alhy —4.2 (¢ 3.00, CHCLy)}o HFZMHTF,
&P 1 e 6 A8 N aly —2.2 (¢ 0.10, CHCLy). i,

T I HE SCHR, A6 S 1 200 K B A E D (21S,3"S).
&1 % S fiv 44 N 8-[(28,3S, 6E)-2,3-epoxy-3, 7-di-
methyl-oct-6-enyloxy] psoralen.
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Figure 1  Structure of compound 1 and key HMBC and 'H-'H

COSY correlations of compound 1

Table 1 'H NMR (600 MHz) and *C NMR (150 MHz) data in
DMSO-d, of compound 1

Position 0, (/ in Hz) Oc
2 159.7
3 6.46,d (9.6) 1143
4 8.17,d (9.6) 145.3
4a 116.5
5 7.74,s 114.7
6 125.8

147.5
8 130.5
8a 143.0
2' 7.12,s 107.2
3 8.14,s 148.0
" 4.47,dd (11.5, 6.0) 72.1
4.60,dd (11.5, 4.6)
2" 3.19,m 59.8
3" 59.9
4" 1.94, dd, (15.6,7.8) 23.2
5" 1.57, m 37.8
1.37, m
6" 5.05,t(7.2) 123.6
7" 131.2
8" 1.61,s 25.5
9" 1.16, s 16.5
10" 1.54,s 17.5

2 HRREEMITEMN
B~ AT T 5 MR 4 25 15 1R 07k S 56,
AL &P 2 A0 3 REL B MM, BAR KR W& 2.

Table 2 Cytotoxicity effects of compounds 2 and 3

I1C,/umol-L"!
Compound H460 Hela
2 43.94+2.17 -
3 - 33.76 £7.17
= A 37
SLIGER Y

B HA] LAY (JASCO V-650 71); Jie il e
X (JASCO P-2000 24, H A); w1 R0 AH E 15X (Aglient
1100 “ZHEARRHEAT FRA F]); A REHEIRI (WNMR-I 500+
Bruker AVIIIHD 600 VNS-600); [ ] & ¥ AH 2 1% &
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4 (Biichi Gradient Former B-687, RP C ), fill & ¥ AH 4
WA (LC-6AD, H A &gt v \l); RAHIEEL (YMC-ODS
Cys 50 um, H A YMC /A #]); Sephadex LH-20 (3£ [H GE
A i & 4 A (YMC-pack, ODS-A Cq, 250 mmx
20 mm); 7 2 (03 I GF o FIAE (3 FH IR (100~
200.200~300.300~400 H, 7 &7tk TAHRA R);
HPD-100 BURFLIAR CRESE A T AR A F]). ik
27 (£ [H Fisher 2 ®)); 2 Hr 261k (AL TT).

i T 20164 10 K EH T PG M T, EA #H Ak
b R T2 6 H % 2 A2 F R (Rutaceae) 5 JJ&
(Clausena) t8¥) ¥ [ [Clausena lansium (Lour.) Skeels]
{052 35157
1 RESSE

T8 (0 B B2 A 5% 175 kg, ¥ 5 H 95% LB (4 1%
=) MFAENR SR IR, B2 he $R UK 2 JkR IR 4
155 5.9 kg2 &, K FH HPD-100 W B A4 fig A3 (08 73 B,
WIRE L 4EIK \30% L FE . 60% L7 .80% L% .95% Z.
FEWEB, 722Ky, B Ah 4B S0 R IR 48, 20 513
F30% LB 4> (2.83 kg)60% L1 (1.18 kg)-80% Z.
i (1.4 kg)~95% LT (0.5 kg)o 80% L EEH 5 (1.4 kg)
ZRER A ATE (100~200 H) 408, KR & i s
FMmE- AR (1) A TR 2B LT .95% &
BEVEIL, £330 T 6 ANEB5r: A EEH 4> (Frl, 16.4 g)« A
- & BE (1:1) 35 [Fr2, 138 g; Fr3, 740 g (k¥
R B A AR 2 il 5 7 (X 70) ) S R e 40 (Fred,
162 g)« ZFR TGRS (FrS, 210 g).95% L EE#B4) (Fré6,
290 g). Fr3 (740 g) &3t f1 k- L8 L8 (5:1~311)
1o P55 e B, A 0 ot 4 AR B AR AR (9 LR BE AR AR,
BE 12 4H 5y (Fr3.1~3.12). Fr3.2~Fr3.4 8k
w4, RAEEZE BT, A I Fr2~Frd BIRER (FrA,
105 g). K4l 4y (FrA, 105 g) fi A ik i A €6 3% (200~
300 H) 0 &, &3 A s - B (10:1.7:1~1:1) A
el Aofs F55 e JE, s B e 0 3~ 4 MR B ARAR (4 LR R 4
1) 153 18 N5 (FrA.1~A.18), FrA.7 (13 g) @it
Hh O ) £ R L 4y B, DLHR - /K R (60%~70%)
B FE VR, B2 0 — R A £ S ) 2% WM B o 7
B THEY1~3,
2 HHREE

KaEM1 A EK. [o], 2.2 (c 0.1, CHCL),
UV (MeOH) /,,, (loge): 203 (3.38).217 (3.43).248 (3.43).
298 (3.12) nm; IR (microscope) v,,.: 2 970.2 912.1 762,
1 588 cm’'; '"H NMR (600 MHz, DMSO-d,) £1*C NMR
(150 MHz, DMSO-d,) ¥i#i 2 W% 1.

&2 AR, HR-ESI-MS m/z: 355.154 0
[M+H]* (i 518 355.153 8), i i€ 2 1 2N C, H,,0s,

ANFIE N 11, 'H NMR (600 MHz, DMSO-d,) 6 8.15
(1H, d, J = 9.6 Hz, H-4), 8.12 (1H, s, H-2"), 7.69 (1H, s,
H-5), 7.09 (1H, s, H-3"), 6.43 (1H, d, J = 9.6 Hz, H-3),
5.52 (1H, t, J = 7.2 Hz, H-2"), 4.94 (2H, d, J = 7.2 Hz,
H-1"),2.52 (1H, overlapped, H-6"),2.06 (2H, q,J=7.2 Hz,
H-4"), 1.61 (3H, s, H-8"), 1.44 (2H, q, J = 7.2 Hz, H-5"),
1.16(3H,s,H-9"),1.14(3H,s,H-10"), *CNMR (150 MHz,
DMSO-d) 0 159.8 (C-2), 114.1 (C-3), 145.3 (C-4), 116.3
(C-4a), 114.3 (C-5), 125.6 (C-6), 147.8 (C-7), 130.3 (C-8),
143.4 (C-8a), 107.1 (C-2"), 147.9 (C-3"),69.1 (C-1"), 119.6
(C-2"), 142.1 (C-3"),35.6 (C-4"), 26.7 (C-5"), 62.5 (C-6"),
57.6 (C-7"), 16.1 (C-8"), 24.7 (C-9™), 18.5 (C-10"). LA L
Hdl 5 STHERT0S IR s — B, 0 1A & 8-(7',8-
epoxygeranyloxy) psoralen.

HEM3 Ak K. HR-ESI-MS m/z: 355.154 0
[M+H]* (i1 848 355.153 7), #i & 9 T 2~ €, H,,0s,
AN R A 11, "H NMR (500 MHz, CDCL,) 6 7.77
(1H, d, J = 9.5 Hz, H-4), 7.69 (1H, s, H-2"), 7.37 (1H, s,
H-5), 6.82 (1H, s, H-3"), 6.37 (1H, d, J = 9.5 Hz, H-3),
5.60 (1H, s, H-2"), 5.01 (2H, d, J = 5.5 Hz, H-1"), 2.56
(1H, overlapped, H-6"), 2.27 (2H, m, H-5"), 1.09 (3H, s,
H-9"), 1.07 (3H, s, H-10"), *C NMR (125 MHz, CDCl,)
d: 160.5 (C-2), 114.7 (C-3), 144.4 (C-4), 116.5 (C-4a),
113.3 (C-5), 125.9 (C-6), 148.7 (C-7), 131.5 (C-8), 143.9
(C-8a), 106.8 (C-2"), 146.6 (C-3"), 70.0 (C-1"), 119.7 (C-
2"), 142.0 (C-3"), 33.1 (C-4"), 38.4 (C-5"), 214.0 (C-6"),
40.9 (C-7"), 16.8 (C-8"), 18.3 (C-9"), 18.3 (C-10"), LI
K 5 SCERE R s — B o2 AL SN 8-[(E)-
6-0x0-3,7-dimethyloct-2-enyloxy] psoralen.

3 ARESE

K MTT G326 40 & 0 1~ 3 BEAT 40 i 2535
DA, Fir FH P8 8 6 2t 1 - N K 4 it s 40 L HA60
N JFHIEE 240 i H7402 - N\ 45 778 40 i HCT-8 N5 85 e 4
Jitl HeLa PA K¢ N 5L R 40 il MCF-7.  RARSEER 5 %%
JLSCHERET
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