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Abstract: Objective To study the coumarins from the stems of Excoecaria acerifolia. Methods The constituents were separated by
column chromatography, and their structures were elucidated by spectral data analyses. Results Twelve coumarins were isolated from
the EtOAc extract in stems of E. acerifolia and were identified as fraxidin 8-O-B-D-glucoside (1), fraxidin (2), isofraxidin (3),
6-hydroxy-8-methoxy-coumarin (4), 5,7-dimethoxy-6-(1', 2', 3'-trihydroxypropyl)-2H-1-benzopyran-2-one (5), 5'-demethylaquillochin
(6), daphnecin (7), cleomiscosin A (8), cleomiscosin B (9), malloapelin A (10), malloapelin B (11), and malloapelin C (12). Conclusion
All the compounds except 3 and 12 are obtained from the plants of Excoecaria Linn. for the first time.
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TP B, 193 12 MR SRR, e N
% B3 8-0-p-D- il % ¥ ( fraxidin 8-O-B-D-
glucoside, 1), Z&}¢# (fraxidin, 2). RHEEHE
(isofraxidin, 3). 6-F2%E-8- 4 -7 7 % (6-hydroxy-
8-methoxy-coumarin, 4). 5, 7- - Hl4FE-6-(1", 2', 3"-
SRR NI )-2H-1- K L -2- 5[5, 7-dimethoxy-
6-(1', 2', 3'-trihydroxypropyl)-2 H-1-benzopyran-2-one,
5], 5-HEPIFRATZE (5'-demethylaquillochin,
6). i 7y - (daphnecin, 7) 2 % A(cleomiscosin
A, 8). BKH#EB (cleomiscosin B, 9). HM
% A (malloapelin A, 10). 5% B (malloapelin
B, 11) A% C (malloapelin C, 12). Fifk
G0 3 R 12 4b, AR P38k 1 RN R A
Yoy B2
1 NESHR

HCT/Esquire 24 yAH 85 1 BIF (2185 5t 1% 156 H A3 (4l
Bruker /A ] ); AM—400 Fl DRX—500 #%#f 9
A (8 [E Bruker 23 w]); FEEIERERR (200~300
HD AR BT GFass BN T 36 ST IR A 7]
A ps ROREIRAT ta il IR Cig 1EfE (ODS) 4
HA YMC A% 477; Sephadex LH-20 &y GE
Biosciences 2 ] 7 i o 21l % HPLC 24 Agilent 1100
WA S, 251445k Zorbax SB-Cig (250 mm X
9.4 mm, 50 pm).

A VIR R H o KES O, b ERE
Wt B B AE I LI S5 AR 5 S AR e R
RN B A Y) = v L UTHF Excoecaria acerifolia
Didr., #A (4%*5 5 HUANGO0006) 171 [E A}
5t EE AR 5 BT R A0 A 23 15 VA 8 0 e 0
] % i S0 =
2 RESESE

S EDIE T 19 kg, WG 95% 1%
(30 L) Bl 3 I, HK 2 h, UM R LB
AR T, AR, 230 A ik Bk 2K R 1 2
PR HURR AR 2, 30 kR 7y 430 g, FEPR &
BEiB 4 305 go HUBSTR L BRR 7y, SRERAE I, &
Pi-FlE (9 113 1 1) BEEEUENIAS 3] 3 #i5r: Fr. 1
(107 g)+ Fr.2 (101 g). Fr.3 (77 g). Fr.3 &K
FE(ORE, AyhmBk-aEd (50 1—1: 1) BG4
ANRSY Fr. 3-a~Fr. 3-do Fr. 3-d ZRERFE(IE, &A5-
FEEC10 2 13 @ DEBFEBENL, F48 Sephadex LH-20
() B abaM 1 (68.6 mg). Fr.3-c &RHE
Tkl e, S007-FEIE (15 5 1 AhiBE-pipR (2 -

D & 7-HEE (16 © 1) Pelli, 14 Sephadex LH-20
CHEE) 7y B 4154 54 2(46.3 mg) . 3(12.7 mg)-
4 (213 mg) f15 (16.7 mg). Fr. 3-b £ RP C-jg ff
i (40%~90% FF 2D RERCHEM IS (S 15-H 1
(16 : 1) ] I Sephadex LH-20 (Hfig) 4y &4litbs3d
& T (7.1 2). 8 (7.9 mg). 10 (224 mg). 11
(24.4 mg) F112 (24.8 mg). Fr. 3-a & L HEREE
O3, EA-FEE (19 1. AyhEk-aET (30 1),
FA5-FEE (20 2 D & O5-FEE (19 0 D MIKBENL,
P48 Sephadex LH-20 (FHEE) (il 7y Bsf54b54) 6
(113 mg) 19 (21.3mg). LA EALEWL HPLC ¥
I 5 50> 95%
3 GikE

wEW1: ATEEMA; ESI-MS m/z: 383
[M—H], 4T3 C;7Hx010. 'H-NMR (500 MHz,
CD;0D) 8: 6.72 (1H, d, J = 10.0 Hz, H-3), 7.75 (1H,
d, J = 10.0 Hz, H-4), 6.99 (1H, s, H-5), 3.79 (3H, s,
6-OCH3), 3.78 (3H, s, 7-OCH;), 4.98 (1H, d, J = 7.1
Hz, H-1'), 3.35 (1H, m, H-2"), 3.40 (1H, m, H-3"), 3.23
(1H, m, H-4'), 3.38 (1H, m, H-5"), 4.09 (1H, m, H-6"),
3.69 (1H, m, H-6"); “C-NMR (125 MHz, CD;0D) §:
160.8 (C-2), 113.9 (C-3), 144.3 (C-4), 106.4 (C-5),
149.2 (C-6), 144.5 (C-7), 144.9 (C-8), 138.5 (C-9),
112.0 (C-10), 62.2 (7-OCH;), 56.4 (6-OCH;), 101.1
(C-1"), 753 (C-2"), 77.0 (C-3"), 70.6 (C-4), 77.9
(C-5"), 60.8 (C-6") LA_E%i 5 Sciikapis — s, #%
WA 1 A ZE B3 8-O-B-D-Hi %K 1T -

a2 BEIEBMA; ESI-MS m/z: 245
[M-+Na]", 4> 73 C;;H;00s. 'H-NMR (500 MHz,
CD;0D) 6: 7.83 (1H, d, J = 10.0 Hz, H-3), 6.21 (1H,
d, J=10.0 Hz, H-4), 6.90 (1H, s, H-5), 3.93 3H, s, 6-
OCHs), 3.86 (3H, s, 7-OCH3); "“C-NMR (125 MHz,
CD;OD) d: 163.4 (C-2), 112.8 (C-3), 145.9 (C-4),
105.1 (C-5), 147.5 (C-6), 144.7 (C-7), 145.9 (C-8),
146.2 (C-9), 112.1 (C-10), 61.6 (7-OCHs), 56.9
(6-OCH3). LA ¥ 5 ki — s, e
&Y 2 W%,

a3 ABETEEMA; ESI-MS m/z: 245
[M+Na]*, 4T C;iH1¢0se 'H-NMR (500 MHz,
CD;0D) §: 7.62 (1H, d, J = 10.1 Hz, H-3), 6.28 (1H,
d, J=10.1 Hz, H-4), 6.45 (1H, s, H-5), 3.91 (3H, s, 6-
OCHj3), 3.84 (3H, s, 8-OCH3); “C-NMR (125 MHz,
CD;0D) 6: 161.6 (C-2), 114.4 (C-3), 144.6 (C-4), 99.5
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(C-5), 150.2 (C-6), 138.5 (C-7), 140.4 (C-8), 138.2
(C-9), 114.1 (C-10), 61.0 (6-OCHj), 56.1 (8-OCHs).
DL_E$ed 5 scmkaoE 80, SR a 3 N

a4 AtIE M A; ESI-MS m/z: 215
[M+Na]", 2373 CHsO4. "H-NMR (500 MHz,
CD;0D) §: 7.84 (1H, d, J = 10.0 Hz, H-3), 6.17 (1H,
d, J = 10.0 Hz, H-4), 6.74 (1H, s, H-5), 7.08 (1H, s,
H-7), 3.88 (3H, s, 8-OCH;); "*C-NMR (125 MHz,
CD;0D) &: 164.0 (C-2), 112.6 (C-3), 146.0 (C-4),
112.5 (C-5), 151.4 (C-6), 103.9 (C-7), 152.9 (C-8),
147.6 (C-9), 112.6 (C-10), 56.8 (7-OCH3). LA %4
HcmkaoE S, MOEE A 4 N 6-FRIE-8-
AL

WEWS: KETE M A; ESI-MS m/z: 319
[M+Na]", 4T C4H607. 'H-NMR (500 MHz,
CD;0D) 6: 6.35 (1H, d, J = 10.0 Hz, H-3), 7.73 (1H,
d, J = 10.0 Hz, H-4), 6.94 (1H, s, H-8), 5.56 (1H, d,
J = 8.0 Hz, H-11), 4.43 (1H, m, H-12), 4.56 (2H, m,
H-13), 3.82 (6H, s, 5, 7-OCH3): "*C-NMR (125 MHz,
CD;0D) §: 160.4 (C-2), 113.6 (C-3), 145.5 (C-4),
158.9 (C-5), 106.5 (C-6), 162.1 (C-7), 98.7 (C-8),
156.5 (C-9), 104.5 (C-10), 78.4 (C-11), 80.0 (C-12),
608(C 13), 56.4 (5, 7- OCH3). LA 304 5 SRR IE

— S s S S A 5, T- B HR6-(1, 2,
3= RN L) -2 H-1- A IR -2- il

%A% 6: I TEN K; ESI-MS m/z: 385
[M—H], ¥ CypH;s0s5. 'H-NMR (400 MHz,
CsDsN) 6: 6.43 (1H, d, J = 9.3 Hz, H-3), 7.72 (1H, d,
J =93 Hz, H-4), 7.41 (1H, s, H-5), 6.71 (1H, d, J =
1.7 Hz, H-2"), 7.34 (1H, d, J = 8.0 Hz, H-5"), 7.28
(1H, dd, J = 1.7, 8.0 Hz, H-6"), 5.57 (1H, d, J = 8.0
Hz, H-1'), 4.46 (1H, m, H-2), 429 (1H, dd, J = 1.3,
13.2 Hz, H-3'), 3.88 (1H, dd, J = 4.0, 13.2 Hz, H-3"),
3.78 (3H, s, 6-OCH3), 3.68 (3H, s, 3"-OCH3); "C-
NMR (100 MHz, CsDsN) 6: 160.9 (C-2), 113.9 (C-3),
144.6 (C-4), 101.1 (C-5), 146.5 (C-6), 139.4 (C-7),
133.1 (C-8), 138.5 (C-9), 112.0 (C-10), 77.7 (C-1"),
80.0 (C-2"), 60.8 (C-3"), 127.7 (C-1"), 112.0 (C-2"),
149.2 (C-3"), 149.0 (C-4"), 112.3 (C-5"), 121.8
(C-6"), 56.2 (6-OCHs3), 55.8 (3"-OCH3). LA L% 5
SCHRARE B0, s A 6 O 5 HIENE
NJiE$

WEW 1. BEEEMA; ESI-MS m/z: 401
[M—H], 7> T3 CyHigOo. 'H-NMR (400 MHz,
CD;0D) 8: 6.30 (1H, d, J = 9.6 Hz, H-3), 7.88 (1H, d,
J=9.6 Hz, H-4), 6.80 (1H, s, H-5), 6.60 (2H, s, H-2",
6"), 4.96 (1H, d, J = 8.0 Hz, H-1'), 4.14 (1H, ddd, J =
1.9, 3.6, 8.0 Hz, H-2'), 3.84 (1H, dd, J = 1.9, 12.8 Hz,
H-3'), 3.54 (1H, dd, J = 3.6, 12.8 Hz, H-3"), 3.31 (6H,
s, 3", 5"-OCH;); "*C-NMR (100 MHz, CD;0D) 6:
162.4 (C-2), 114.2 (C-3), 144.3 (C-4), 103.2 (C-5),
145.5 (C-6), 135.5 (C-7), 133.2 (C-8), 146.2 (C-9),
114.2 (C-10), 77.7 (C-1'), 80.4 (C-2), 62.5 (C-3"),
127.3 (C-1"), 107.1 (C-2"), 1482 (C-3"), 137.1
(C-4"), 149.3 (C-5"), 107.2 (C-6"), 56.9 (5"-OCHj3).
DL_EHet 55 scmkaoE — 57, M e te s 7 E
o

e 8: HOIERMA; ESI-MS m/z: 401
[M—H], 4T CyH;s09. 'H-NMR (400 MHz,
CD;0D) 6: 6.29 (1H, d, J= 9.0 Hz, H-3), 7.89 (1H, d,
J =9.0 Hz, H-4), 6.82 (1H, s, H-5), 6.63 (1H, d, J =
1.7 Hz, H-2"), 6.61 (1H, d, J = 1.7 Hz, H-6"), 4.95
(1H, d, J = 8.0 Hz, H-1"), 4.17 (1H, dd, J = 2.0, 4.3,
8.0 Hz, H-2"), 3.81 (1H, dd, J = 2.0, 12.8 Hz, H-3"),
3.56 (1H, dd, J = 4.3, 12.8 Hz, H-3"), 3.91 (3H, s, 6-
OCHj3), 3.86 (3H, s, 5"-OCH3); *C-NMR (100 MHz,
CD;0D) 6: 163.4 (C-2), 114.0 (C-3), 146.5 (C-4),
101.9 (C-5), 146.8 (C-6), 140.0 (C-7), 133.8 (C-8),
138.8 (C-9), 113.1 (C-10), 77.8 (C-1"), 80.5 (C-2'),
61.8 (C-3"), 127.6 (C-1"), 109.5 (C-2"), 146.8 (C-3"),
138.7 (C-4"), 149.8 (C-5"), 104.1 (C-6"), 56.8
(6-OCHj3), 56.7 (5"-O0CH;). LA %5 SCkikiE
— g s E A 8 WA A

a9 HETLE M A; ESI-MS m/z: 385
[M—H], 2 T3 CyHis05. 'H-NMR (400 MHz,
CD;0D) 6: 6.29 (1H, d, J= 9.4 Hz, H-3), 7.84 (1H, d,
J = 9.4 Hz, H-4), 6.99 (1H, s, H-5), 6.63 (1H, d, J =
1.7 Hz, H-2"), 6.83 (1H, d, J = 8.0 Hz, H-5"), 8.56
(1H, dd, J = 1.7, 8.0 Hz, H-6"), 4.99 (1H, d, J = 8.0
Hz, H-1"), 4.08 (1H, ddd, J = 1.7, 4.4, 8.0 Hz, H-2),
3.82 (1H, dd, J=1.7, 13.2 Hz, H-3"), 3.54 (1H, dd, J =
4.4,13.2 Hz, H-3"), 3.89 (3H, s, 6-OCHs), 3.84 (3H, s,
3"-OCH;); "C-NMR (100 MHz, CD;0OD) &: 160.9
(C-2), 114.0 (C-3), 144.9 (C-4), 102.0 (C-5), 145.9
(C-6), 139.8 (C-7), 133.4 (C-8), 138.0 (C-9), 110.1
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(C-10), 78.8 (C-1'), 80.5 (C-2"), 61.8 (C-3'), 127.6
(C-17), 110.2 (C-2"), 149.8 (C-3"), 1482 (C-4"),
1143 (C-5"), 121.4 (C-6"), 56.9 (6-OCHj), 56.4
(3"-OCHs). PA_E% 5 Scikapis — 8, st
HW 9 M LR B,

& 10: HEIEE TR A ESI-MS m/z: 387
[M—H], 4T CiHi0s. 'H-NMR (400 MHz,
CD;0D) 6: 6.24 (1H, d, J= 9.6 Hz, H-3), 7.76 (1H, d,
J = 9.6 Hz, H-4), 6.61 (1H, s, H-5), 6.67 (1H, d, J =
1.6 Hz, H-2"), 6.63 (1H, d, J = 1.6 Hz, H-6"), 4.97
(1H, d, J = 8.0 Hz, H-1'), 4.17 (1H, m, H-2'), 3.84
(1H, dd, J = 2.0, 12.8 Hz, H-3"), 3.56 (1H, dd, J = 4.2,
12.8 Hz, H-3"), 3.85 (3H, s, 5"-OCH3); "*C-NMR (100
MHz, CD;OD) &: 163.4 (C-2), 114.0 (C-3), 146.3
(C-4), 104.3 (C-5), 144.5 (C-6), 136.1 (C-7), 133.3
(C-8), 138.3 (C-9), 113.5 (C-10), 78.4 (C-1"), 80.0
(C-2"), 61.8 (C-3"), 127.6 (C-1"), 109.7 (C-2"), 146.8
(C-3"), 138.7 (C-4"), 149.8 (C-5"), 105.2 (C-6"), 56.7
(5"-OCH3). PA_E%dh 5 ek —a5, ket
W10 HEAHETE A,

& 11 At EEHAR: ESI-MS m/z: 387
[M—H], 4T CiHs09. 'H-NMR (400 MHz,
CD;0D) 6: 6.27 (1H, d, J= 9.6 Hz, H-3), 7.81 (1H, d,
J = 9.6 Hz, H-4), 6.70 (1H, s, H-5), 6.60 (1H, d, J =
1.7 Hz, H-2"), 6.56 (1H, d, J = 1.7 Hz, H-6"), 4.79
(1H, d, J = 8.0 Hz, H-1'), 4.18 (1H, m, H-2'), 3.83
(1H, dd, J = 2.4, 12.8 Hz, H-3"), 3.59 (1H, dd, J = 3.4,
12.8 Hz, H-3"), 3.86 (3H, s, 5"-OCH3); *C-NMR (100
MHz, CD;OD) &: 163.3 (C-2), 114.3 (C-3), 146.2
(C-4), 103.9 (C-5), 146.9 (C-6), 139.2 (C-7), 137.8
(C-8), 139.2 (C-9), 114.0 (C-10), 77.9 (C-1"), 80.4
(C-2"), 62.0 (C-3"), 127.8 (C-1"), 109.3 (C-2"), 144.4
(C-3"), 137.2 (C-4"), 149.8 (C-5"), 105.7 (C-6"), 56.8
(5"-OCHs). VA%l 5 Scikafas — 29, sk fh
AW 11 T #E B,

E12: HETERR AR ESI-MS m/z: 401
[M—H], 2 T3 CyHi;s00. 'H-NMR (400 MHz,
CsDsN) 6: 6.44 (1H, d, J = 9.4 Hz, H-3), 7.73 (1H, d,
J=9.4 Hz, H-4), 7.43 (1H, s, H-5), 6.70 (1H, s, H-2"),
7.06 (1H, s, H-6"), 5.56 (1H, d, J = 8.0 Hz, H-1"), 4.48
(1H, m, H-2'), 431 (1H, dd, J = 1.4, 12.8 Hz, H-3"),
3.96 (1H, dd, J = 3.4, 12.8 Hz, H-3'), 3.79 (3H, s, 6-
OCHj3), 3.71 (3H, s, 5"-OCH3); “C-NMR (100 MHz,

CsDsN) &: 160.9 (C-2), 113.9 (C-3), 144.8 (C-4),
101.1 (C-5), 146.5 (C-6), 139.4 (C-7), 133.1 (C-8),
138.6 (C-9), 111.9 (C-10), 77.9 (C-1'), 80.1 (C-2),
60.9 (C-3'), 127.1 (C-1"), 110.3 (C-2"), 144.5 (C-3"),
137.0 (C-4"), 149.6 (C-5"), 103.9 (C-6"), 56.2 (6-
OCHs), 56.1 (5”-OCHj). LA ¥ 5 ok —#d,
MR AE 12 HEE M % Co

Bt AWkt AR P B A IR R
MR RATADIT 5 BT RIFLEANE R Z L E
IEALR M,
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