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WE: N TARMEIE O (Swietenia macrophylla King) FI4L22 % 7, WIHAR M Z BRI 3L 28 8 13 Muaw, &
AP SR ANIRE 234, 9946 % 9 1,5-dihydroxyxanthone (1). 1,6-dihydroxy-5-methoxyxanthone (2). euxanthone (3). 1,2-dimeth-
oxyxanthone (4)~ (+)JLZZE (5). (+) sesamin (6)- bis-(2-ethylhexyl)phthalate (7). 3-oxotirucalla-7,24-dien-21-oic acid (8) (20S)-3p-
acetoxy-24-methylenedam-maran-20-ol (9). cycloeucalenol (10). B-%+ HEE (11). 7-deacetoxy-7-oxogedunin (12)# 7-deacetoxy-
7a-hydroxygedunin (13), H P& 1~4. 6~10 1 13 N E R MBIE-OARBHEY T 73 B2, BAEY 4 X ZBEH AR R
A& BAHNEN: .
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Chemical Constituents from the Roots of Swietenia macrophylla King
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Abstract: In order to understand the chemical constituents of Swietenia macrophylla King, thirteen compounds
were isolated from its roots. On the basis of spectral data, they were identified as 1,5-dihydroxyxanthone (1), 1,6-
dihydroxy-5-methoxyxanthone (2), euxanthone (3), 1,2-dimethoxyxanthone (4), (+) catechin (5), (+) sesamin (6),
bis-(2-ethylhexyl) phthalate (7), 3-oxotirucalla-7,24-dien-21-oic acid (8), (20S)-3p-acetoxy-24-methylenedam-
maran-20-ol (9), cycloeucalenol (10), B-sitosterol (11), 7-deacetoxy-7-oxogedunin (12) and 7-deacetoxy-7a-
hydroxygedunin (13). Among them, compounds 1-4, 6—10 and 13 were isolated from the genus Swietenia for the
first time. Moreover, compound 4 exhibited inhibitory activity against acetylcholinesterase.
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1.1 #et

WG ELT 2014 4 4 HRE T HREAE DT
Hh [ B AR E R, 28 [ RS 4RO R 2 B B
AR 5 i 0 A 1L 28 5 N BRORRE AR 0 R
JE R KBk AE O A (Swietenia macrophylla King),
FEAEFR A (DY THXM201404) 77 i T rh [ #4054
FEEBE R R AR TR -

1.2 {3 AR

V2 R AT IR MR (5 1% i (200~ 300 H) 9
P4 )77, Sephadex LH-20 4 Merck 2]
7=, ODS (20~45 um)>l Fuji A& 7= s MS 1%
H Autospec-3000 Ji 14l %€ s NMR K H Brucker
AV-500 U A RAGI E, BL TMS AWFR: e
{4 Rudolph Research Analytical 4:7~[¥] Rudolph
Autopol 111 polarimeter ZYJig Y6 s 2. B HE Bk Bk il
SHENGCHAN LA 4% 2 BERE AR B4R A LK
FHR(DNTB) Mt se k3 - Sigma A 7] BEARIX
K FH 25 H 52 A 7] ELX-800 Bty , #d TAEG N
RSO A R A BT AT T .

1.3 EEASE

K HEAE O AR (T2 57.0 kg) FH 95% £ FE == i
Bt 3K, IR T d, AIFRIBURIBERYSE, 154
BESZEY)(8.0 kg)o HFERINMN 43 B T 7K o B IR,
WA R 2R R ZEEL 3 IR, IR 4E, &
WIS A M A EU Y (231.4 g)FI 2R G A B
(3931.0 g). LR LBEAHU) 201 I AT (7% (200 ~
300 H), PAGAG-FIEE(L0 @ DB, WESRS Fra
(573.0 9)- Fr.1 Ul ErE AL EMT(ER H), LLA
fif- 2 BR 2.0 © 1~5 @ 1)F&45-FHEE(L : 0~0: 1)
BEEEBENL, TLC fnill&Jf, LR s 17 Mt

(Fr.1-1~Fr.1-17). Fr.1-3 (18.3 g)/x 2% Sephadex
LH-20 FIEARRERCA: 0%, 53654 7 (30.0 mg)
M9 (18.7 mg): Fr.l-4 (21.5 g)&: st itk &4 10
(30.0 mg)#H 11 (30.0 mg); Fr.1-8 (19.5 Q)&%
ODS H:JZ#7, VAFEE-/K@3 : 7~1: O)BhELhi,
HE % Sephadex LH-20 FlIEAHFERAT: (il 5 5515
FItb &1 (6.1 mg). 2 (2.2 mg). 3 (13.1 mg). 4
(5.4 mg). 6 (3.4 mg)F1 8 (28.8 mg); Fr.1-10 (153.8 g)
2 [ B IR A 2 i . Sephadex LH-20 A (i
JmE ODS A, 43204664 12 (30.0 mg)Fil 13
(30.0 mg); Fr.1-17 (25.0 g)& x & Sephadex LH-20
AR AT (3l 73 59, B 45 5 1S 21L& 5 (30.0 mg).

14 g%E

B 1 HEEOEPIRG S(AER); ESI-MS miz:
251 [M + Na]"; CisHgOs;, 'H NMR (500 MHz,
DMSO-d): § 12.58 (1H, s, 1-OH), 7.72 (1H, dd, J =
8.3, 8.3 Hz, H-3), 7.58 (1H, dd, J = 1.6, 8.0 Hz, H-8),
7.34 (1H, dd, J = 1.6, 8.0 Hz, H-6), 7.28 (1H, dd, J =
8.0, 8.0 Hz, H-7), 7.08 (1H, d, J = 8.3 Hz, H-4), 6.80
(1H, d, J = 8.3 Hz, H-2); *C NMR (125 MHz,
DMSO-d): & 161.2 (C-1), 110.3 (C-2), 137.8 (C-3),
107.7 (C-4), 155.9 (C-4a), 146.6 (C-5), 121.4 (C-6),
124.7 (C-7), 115.0 (C-8), 121.2 (C-8a), 182.4 (C-9),
108.4 (C-9a), 145.5 (C-10a). _iR%dE 5 CHR[12]3K
E—3, #W%E N 1,5-Dihydroxyxanthone.

&2 FEOEPIRG: S ER); ESI-MS miz:
281 [M + Na]; CiH100s; 'H NMR (500 MHz,
acetone-dg): 6 12.86 (1H, s, 1-OH), 7.88 (1H, d, J =
8.8 Hz, H-8), 7.69 (1H, dd, J = 8.3, 8.3 Hz, H-3), 7.07
(H, d, J = 8.3 Hz, H-4), 7.01 (H, d, J = 8.8 Hz, H-7),
6.78 (1H, d, J = 8.3 Hz, H-2), 4.02 (3H, s, 5-OMe);
3C NMR (125 MHz, acetone-dg): & 162.9 (C-1), 111.2
(C-2), 137.5 (C-3), 107.8 (C-4), 157.1 (C-4a), 135.6
(C-5), 157.7 (C-6), 114.8 (C-7), 122.3 (C-8), 111.2
(C-8a), 182.3 (C-9), 109.0 (C-9a), 151.9 (C-10a), 61.8
(5-OMe). iR % # 5 SCHR[13]HIE — 5, #%wEh
1,6-Dihydroxy-5-methoxyxanthone.

B3 FEEOEPIRG (A ER); ESI-MS miz:
251 [M + Na]"; CisHgOs;, 'H NMR (500 MHz,
acetone-dg): 6 12.71 (1H, s, 1-OH), 9.10 (1H, s, 7-OH),
7.69 (1H, dd, J = 8.2, 8.2 Hz, H-3), 7.59 (1H, d, J =
3.0 Hz, H-8), 7.52 (1H, d, J = 9.0 Hz, H-5), 7.42 (1H,
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dd, J = 3.0, 9.0 Hz, H-6), 6.99 (1H, d, J = 8.2 Hz, H-4),
6.76 (1H, d, J = 8.2 Hz, H-2); *C NMR (125 MHz,
acetone-dg): & 162.7 (C-1), 110.5 (C-2), 137.8 (C-3),
107.8 (C-4), 157.3 (C-4a), 120.2 (C-5), 126.2 (C-6),
155.0 (C-7), 109.1 (C-8), 121.8 (C-8a), 183.0 (C-9),
109.1 (C-9a), 151.0 (C-10a). - iR%#s 5 CiHk[14]H#H
2, W% E N Euxanthone.

wEY 4 HEEOEPRERAER); ESI-MS m/z
279 [M + Na]*; CisH1,04; *H NMR (500 MHz,
CDCl,): & 8.30 (1H, dd, J = 8.0, 1.5 Hz, H-8), 7.67
(1H, dd, J = 8.0, 8.0 Hz, H-6), 7.41 (1H, d, J = 8.0 Hz,
H-5), 7.36 (1H, d, J = 9.2 Hz, H-3), 7.34 (1H, dd, J =
8.0, 8.0 Hz, H-7), 7.24 (1H, d, J = 9.2 Hz, H-4), 4.02
(3H, s, 1-OMe), 3.94 (3H, s, 2-OMe); *C NMR
(125 MHz, CDCls): & 149.0 (C-1), 149.3 (C-2), 120.4
(C-3), 113.3 (C-4), 151.5 (C-4a), 117.5 (C-5), 134.6
(C-6), 123.8 (C-7), 126.9 (C-8), 122.3 (C-8a), 176.8
(C-9), 117.3 (C-9a), 155.5 (C-10a), 61.8 (1-OMe),
57.3 (2-OMe). iR % 5 SCHR[15] IR TE — 5, H%
€A 1,2-Dimethoxyxanthone.

&S BAEEPIRG S (E-HED); [olf+
0.80° (c 1, MeOH), ESI-MS m/z: 313 [M + Na]*;
CisH1406; 'H NMR (500 MHz, acetone-dg): & 6.89
(1H, d, J = 1.9 Hz, H-2'), 6.79 (1H, m, H-6), 6.75
(1H, m, H-5), 6.02 (1H, d, J = 2.3 Hz, H-8), 5.87 (1H,
d, J = 2.3 Hz, H-6), 4.56 (1H, d, J = 7.9 Hz, H-2), 3.99
(1H, m, H-3), 2.91 (1H, dd, J = 5.4, 16.1 Hz, H-4a),
2.54 (1H, dd, J = 85, 16.1 Hz, H-4b); **C NMR
(125 MHz, acetone-dg): 6 82.6 (C-2), 68.3 (C-3), 28.8
(C-4), 157.2 (C-5), 96.1 (C-6), 157.7 (C-7), 95.4 (C-8),
156.8 (C-9), 100.6 (C-10), 132.1 (C-1'), 115.2 (C-2'),
145.7 (C-3"), 145.6 (C-4'), 115.7 (C-5"), 120.0 (C-6). L
REE S SCHR[I6]IE — 8, W e N(+) LA R

wEY 6 FHAOMIRY; [a]? +62.8° (¢ 1,
CHCIy), ESI-MS m/z: 377 [M + Na]*; CyH1506; H
NMR (500 MHz, CDCl,): 6 6.85 (2H, s, H-2', H-2"),
6.80 (2H, d, J = 8.1 Hz, H-6', H-6"), 6.78 (2H, d, J =
8.1 Hz, H-5', H-5"), 5.95 (4H, s, 2xOCH,0), 4.71 (2H,
d, J = 3.6 Hz, H-2, H-6), 4.23 (2H, dd, J = 6.6, 8.8 Hz,
H-4a, H-8a), 3.87 (2H, dd, J = 2.8, 8.8 Hz, H-4b,
H-8b), 3.05 (2H, s, H-1, H-5); *C NMR (125 MHz,
CDCls): § 54.5 (C-1, C-5), 85.9 (C-2, C-6), 71.9 (C-4,
C-8), 135.2 (C-1/, C-1"), 106.6 (C-2', C-2"), 148.1

(C-3, C-3"), 147.3 (C-4', C-4"), 108.3 (C-5', C-5"),
119.5 (C-6', C-6"), 101.2 (OCH,0). &%k 5 ik
[17]3RE —5, #%Ew N(+) Sesamin.

th&W 7 Lk, ESI-MS miz: 413 [M +
Na]*; Co4H3g04; 'H NMR (500 MHz, CDCls): & 7.70
(2H, dd, J = 3.4, 5.6 Hz, H-2), 7.52 (2H, dd, J = 3.4,
5.6 Hz, H-3), 4.21 (4H, dd, J = 6.0, 10.9 Hz, H-6),
1.68 (2H, t, J = 6.2 Hz, H-7), 1.29~1.46 (16H, m, H-8,
H-9, H-10, H-12), 0.87~0.93 (12H, m, H-11, H-13);
C NMR (125 MHz, CDCl,): 5 132.6 (C-1), 128.9
(C-2), 131.0 (C-3), 167.9 (C-4), 68.2 (C-6), 38.8 (C-7),
30.5 (C-8), 29.0 (C-9), 23.1 (C-10), 14.2 (C-11), 23.8
(C-12), 11.1 (C-13). _iR%HE 5 CHR[18]4kiE —3K,
Hi % 52 A bis-(2-Ethylhexyl) phthalate .

& 8 AL EE); [o]F+7.8°( 1,
CHCL), ESI-MS m/z: 477 [M + Na]"; CaHa05; H
NMR (500 MHz, CDCIl5): & 5.31 (1H, m, H-7), 5.08
(1H, t, J = 6.8 Hz, H-24), 2.73 (1H, dt, J = 5.3, 14.4 Hz,
H-2a), 2.26 (1H, m, H-2b), 2.26 (1H, m, H-9), 2.26
(1H, m, H-20), 2.07 (2H, m, H-6), 2.05 (1H, m, H-17),
1.98 (2H, m, H-23), 1.94 (1H, m, H-1a), 1.73 (1H, m,
H-5), 1.67 (3H, s, H-27), 1.58 (3H, s, H-26), 1.51 (2H,
m, H-11), 1.45 (1H, m, H-1b), 1.12 (3H, s, H-29), 1.04
(3H, s, H-28), 1.00 (3H, s, H-30), 0.98 (3H, s, H-19),
0.88 (3H, s, H-18); *C NMR (125 MHz, CDCls): &
38.7 (C-1), 35.0 (C-2), 217.0 (C-3), 48.0 (C-4), 52.5
(C-5), 24.5 (C-6), 118.4 (C-7), 145.6 (C-8), 48.3 (C-9),
35.2 (C-10), 18.0 (C-11), 30.2 (C-12), 43.5 (C-13),
51.1 (C-14), 33.6 (C-15), 27.3 (C-16), 49.9 (C-17),
21.8 (C-18), 12.9 (C-19), 47.5 (C-20), 182.2 (C-21),
32.4 (C-22), 26.1 (C-23), 123.7 (C-24), 132.4 (C-25),
17.8 (C-26), 25.8 (C-27), 24.7 (C-28), 21.7 (C-29),
27.5(C-30). Fid#dE 5 OB [19] — 2, #UEE
N 3-Oxotirucalla-7,24-dien-21-oic acid.

tEW9  AKK; ESI-MS m/z: 523 [M +
Na]*; CssHs703; *H NMR (500 MHz, CDCly): & 4.73
(1H, s, H-24a), 4.64 (1H, d, J = 1.0 Hz, H-24b), 4.47
(1H, dd, J = 10.7, 5.6 Hz, H-3), 2.26 (1H, m, H-25),
2.10 (1H, m, H-23a), 2.08 (1H, m, H-23b), 2.03 (3H, s,
CH3COO0), 1.83 (1H, m, H-16a), 1.74 (1H, m, H-17),
1.73 (1H, m, H-12a), 1.68 (1H, m, H-1a), 1.62 (1H, m,
H-2a), 1.61 (1H, m, H-2b), 1.60 (1H, m, H-13), 1.58
(1H, m, H-22a), 1.57 (1H, m, H-22b), 1.54 (1H, m,
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H-7a), 1.52 (1H, m, H-12b), 1.51 (1H, m, H-6a), 1.46
(1H, m, H-11a), 1.45 (1H, m, H-6b), 1.42 (1H, m,
H-15a), 1.34 (1H, m, H-9), 1.27 (1H, m, H-7b), 1.26
(1H, m, H-11b), 1.25 (1H, m, H-16b), 1.13 (3H, m,
H-21), 1.08 (1H, m, H-15b), 1.06 (1H, m, H-1b), 1.03
(3H, d, J = 6.8 Hz, H-26), 1.03 (3H, d, J = 6.8 Hz,
H-27), 0.96 (3H, s, H-30), 0.87 (3H, s, H-18), 0.86
(3H, s, H-19), 0.84 (3H, s, H-28), 0.84 (3H, s, H-29),
0.82 (1H, m, H-5); *C NMR (125 MHz, CDCly): &
38.8 (C-1), 23.9 (C-2), 80.7 (C-3), 38.1 (C-4), 56.1
(C-5), 18.3 (C-6), 35.3 (C-7), 40.5 (C-8), 50.6 (C-9),
37.2 (C-10), 21.2 (C-11), 25.3 (C-12), 42.3 (C-13),
50.2 (C-14), 31.2 (C-15), 27.6 (C-16), 49.7 (C-17),
16.7 (C-18), 16.5 (C-19), 75.8 (C-20), 25.5 (C-21),
40.7 (C-22), 28.2 (C-23), 156.6 (C-24), 106.3 (C-24),
34.1 (C-25), 22.0 (C-26), 22.1 (C-27), 28.1 (C-28),
16.7 (C-29), 15.7 (C-30), 173.9 (OCOCHs), 21.2
(CH3COO). LA %4 5 SR [20]4%iE — 8, #% e
“H(20S)-3B-Acetoxy-24-methylenedam-maran-20-ol .

AW 10 HEEEED); [o]F +47.4°(c 1,
CHCI3), EI-MS m/z: 449 [M + Na]"; CsHs0; H
NMR (500 MHz, CDCl,): & 4.71 (1H, br s, H-30a),
4.66 (1H, br s, H-30b), 3.21 (1H, ddd, J = 4.7, 9.1,
10.9 Hz, H-3), 1.03 (3H, d, J = 6.9 Hz, H-27), 1.01
(3H, d, J = 6.9 Hz, H-26), 0.97 (3H, d, J = 6.2 Hz,
H-29), 0.96 (3H, s, H-18), 0.89 (3H, d, J = 6.3 Hz,
H-21), 0.88 (3H, s, H-28), 0.38 (1H, d, J = 4.0 Hz,
H-19a), 0.14 (1H, d, J = 4.0 Hz, H-19b); *C NMR
(125 MHz, CDCly): & 30.9 (C-1), 34.9 (C-2), 76.7
(C-3), 44.7 (C-4), 43.5 (C-5), 24.8 (C-6), 25.3 (C-7),
47.0 (C-8), 23.7 (C-9), 29.6 (C-10), 27.1 (C-11), 33.0
(C-12), 455 (C-13), 49.0 (C-14), 35.5 (C-15), 28.2
(C-16), 52.3 (C-17), 17.9 (C-18), 27.4 (C-19), 36.3
(C-20), 18.5 (C-21), 35.1 (C-22), 31.4 (C-23), 157.0
(C-24), 33.9 (C-25), 22.1 (C-26), 22.0 (C-27), 19.3
(C-28), 14.5 (C-29), 106.1 (C-30). _FiR¥¥E 53k
[21)4RkIE—F, #5974 Cycloeucalenol.

EW 11 AfERREGRED), 5 BB
BEARAE SR EAT TLC L, 3 M RGETIT, R 5L,
HUETE N B IR

WwEY 12 LR E(E D), [o]d+11.8°
(c 1, CHCIy), ESI-MS m/z: 461 [M + Na]"; CpH3006;

'"H NMR (500 MHz, CDCIy): & 7.39 (1H, s, H-21),
7.36 (1H, t, J = 1.3 Hz, H-23), 7.08 (1H, d, J = 10.2 Hz,
H-1), 6.33 (1H, d, J = 1.3 Hz, H-22), 5.89 (1H, d, J =
10.2 Hz, H-2), 5.44 (1H, s, H-17), 3.83 (1H, s, H-15),
2.90 (1H, t, J = 14.4 Hz, H-6a), 2.38 (1H, dd, J = 3.2,
14.6 Hz, H-6b), 2.18 (1H, d, J = 10.9 Hz, H-9), 2.15
(1H, dd, J = 3.2, 14.4 Hz, H-5), 1.98 (1H, m, H-11a),
1.91 (3H, s, H-30), 1.84 (1H, m, H-12b), 1.77 (1H, m,
H-11b), 1.45 (1H, m, H-12a), 1.33 (3H, m, H-19),
1.12 (3H, s, H-28), 1.11 (3H, s, H-18), 1.10 (3H, s,
H-29); *C NMR (125 MHz, CDCl5): & 156.1 (C-1),
126.4 (C-2), 203.4 (C-3), 45.3 (C-4), 54.6 (C-5), 36.8
(C-6), 208.3 (C-7), 53.5 (C-8), 47.6 (C-9), 39.6 (C-10),
17.2 (C-11), 32.2 (C-12), 37.8 (C-13), 65.7 (C-14),
53.6 (C-15), 167.0 (C-16), 78.1 (C-17), 21.0 (C-18),
19.9 (C-19), 120.2 (C-20), 141.1 (C-21), 109.9 (C-22),
143.2 (C-23), 27.0 (C-28), 20.7 (C-29), 17.4 (C-30). L
REE 5 SCHR[22]4RTE — £, #4E e S 7-Deacetoxy-
7-oxogedunin,

& 13 At R, [a]5 +60.4° (c 1,
CHCIs), ESI-MS m/z: 463 [M + Na]"; CpeH3,06; H
NMR (500 MHz, CDCly): & 7.40 (1H, s, H-21), 7.39
(1H, m, H-23), 7.09 (1H, d, J = 10.2 Hz, H-1), 6.33
(1H, s, H-22), 5.83 (1H, d, J = 10.2 Hz, H-2), 5.58
(1H, s, H-17), 3.90 (1H, s, H-15), 3.56 (1H, s, H-7),
2.51 (1H, m, H-9), 2.47 (1H, m, H-5), 1.99 (1H, m,
H-11a), 1.96 (1H, m, H-6a), 1.79 (1H, m, H-11b), 1.71
(1H, m, H-12a), 1.67 (1H, m, H-6b), 1.54 (1H, m,
H-12b), 1.24 (3H, s, H-18), 1.21 (3H, s, H-19), 1.14
(3H, s, H-28), 1.08 (3H, s, H-29), 1.07 (3H, s, H-20);
C NMR (125 MHz, CDCly): 5 158.0 (C-1), 125.9
(C-2), 204.7 (C-3), 44.3 (C-4), 44.7 (C-5), 27.4 (C-6),
69.8 (C-7), 43.8 (C-8), 38.1 (C-9), 40.3 (C-10), 15.2
(C-11), 26.5 (C-12), 38.4 (C-13), 70.2 (C-14), 58.0
(C-15), 168.4 (C-16), 78.6 (C-17), 17.9 (C-18), 20.1
(C-19), 120.8 (C-20), 141.3 (C-21), 110.1 (C-22),
143.1 (C-23), 27.4 (C-28), 21.6 (C-29), 18.8 (C-30). |
RERE 5 SRR [23]HE — L, #sE € N 7-Deacetoxy-
7a-hydroxygedunin,

1.5 ZBEAE BRI R e
AR K il e 24 ) 0 R T 52 A 0 47 2 T
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1R=H R~H R=OH
2R=H R=OH R=0CH,
3R=0H R=H R=H

12

K1 i 1~13 5K

Fig. 1 Structures of compounds 1-13

FIEL Bk P g 3 2 o 5 0B 5 ) DMISO #EAT ¥4 i, EIX
110 pL BEFRZE P (pH 8.0). 10 pL A5l EE 5
(50 g mL )T 40 Pl Z B AE AR EE(0.02 g mL ™)
T 96 fLbH, ¥RFE 20 min (30°C), s A DTNB
(2.48 mg mL ) FIBULARR Z BEIHGH(1.81 mg mL™Y)
SEARBURAW 20 L, MR R SRR 200 L,
30 min JE7EREARY BT 405 nm AbEEATRE I . BHAE
SNt TEAR, &K N 0.08 g mL, [
XN DMSO, 9Kk N 0.1%, 3IRER. thEW
XoF T RE Rl 5 7 (19 410 | %6 =[(E - S)/E] %<100%, XA
E AMIPEXS RS 6AE, S SAARIIRE & 1~ 250
At . LEREW], LAY 4 X 2Bk NEBRER AT 0]

W, HEIEN 12.58%, FHEXHE A 42.61%.
2 S5 RATHE

AT TR R AR, WRIHRETE L AR
T EARE T 13 AMEEY), AFEILEE . . K
JEER . =il FrPEcEi R . AR DL SRR T RATAE
WA T I B, 53 5108 1,5-dihydroxyxanthone (1)
1,6-dihydroxy-5-methoxyxanthone (2) . euxanthone
(3)~ 1,2-dimethoxyxanthone (4). (+)JLAZE (5)- (+)
sesamin (6). bis-(2-ethylhexyl)phthalate (7). 3-oxoti-
rucalla-7,24-dien-21-oic acid (8). (20S)-3p-acetoxy-
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24-methylenedam-maran-20-ol (9) . cycloeucalenol
(10). B-Z 5/ (11). 7-deacetoxy-7-oxogedunin (12)
H1 7-deacetoxy-7a-hydroxygedunin (13), Hrib &4
1~4. 6~10 1 13 N ERMBICLARBHEYI T4 5
233 CWEIRTRER RIS ENAERH, e 4
A€W LI AERR IR R ARG e . [FIRS, $ERiEfl
4 6 %I E T Cladosporium cladosporioides 5 41
WEHER, feA 8 X MCF-7 Ja i MOIAn HIV-1 &
P MEIE R, LaY 10 X35 A BEA e
FH2 £k &4 12 %} Spodoptera littoralis [ 3 #54) i
FAREEELT, X Hep-G2 4 dis P, AHt
RERFRT T RKHBAE ORI RS, RiE—H
TER RIS 7R AR

S5 30k

[1]] GOH B H, KADIR A H. In vitro cytotoxic potential of Swietenia
macrophylla King seeds against human carcinoma cell lines [J]. J Med
Plants Res, 2011, 5(8): 1395-1404.

[2] LIUJS, ZHU L L, WANG G K, et al. Studies on chemical constituents
from the fruit of Swietenia macrophylla [J]. Chin Med Mat, 2016,
39(7): 1530-1535. doi: 10.13863/j.issn1001-4454.2016.07.020.
KBRS, KFIH, EEPL, & WRREZRDHITE [ P,
2016, 39(7): 1530-1535. doi: 10.13863/j.issn1001-4454.2016.07.020.

[3] XIE G G, HUANG S M. The resources of Meliaceae plants in Hainan
Island and their exploitation [J]. Trop Geogr, 1991, 11(4): 313-319.
W, S R R BRORHE ) B R O R A (0], i
#1991, 11(4): 313-319.

[4] MAITI A, DEWANJEE S, KUNDU M, et al. Protective effect of
methanol extract of Swietenia macrophylla seeds on oxidative states
associated with streptozotocin induced diabetic rats [J]. Nat Prod Sci,
2007, 13(4): 295-299. doi: 10.1201/9781420012347.ch7.

[S] CHEN JJ, HUANG S S, LIAO C H, et al. A new phragmalin-type

limonoid and anti-inflammatory constituents from the fruits of

Swietenia macrophylla [J]. Food Chem, 2010, 120(2): 379-384. doi: 10.

1016/j.foodchem.2009.09.093.

[6] MOOTOO B S, ALI A, MOTILAL R, et al. Limonoids from Swietenia
macrophylla and S. Aubrevilleana [J]. J Nat Prod, 1999, 62(11): 1514—
1517. doi: 10.1021/np990199x.

[7] FOWLES R, MOOTOO B, RAMSEWAK R, et al. Identification of
new limonoids from Swietenia and their biological activity against
insects [J]. Pest Manag Sci, 2010, 66(12): 1298-1303. doi: 10.1002/
ps.2013.

[81 SAAD M M G, IWAGAWA T, OKAMURA H, et al. Three new

mexicanolides from the stem bark of Swietenia mahogani JACQ [J].
Heterocycles, 2004, 63(2): 389-399. doi: 10.3987/COM-03-9932.

[9] PUDHOM K, SOMMIT D, NUCLEAR P, et al. Protoxylocarpins F-H,
protolimonoids from seed kernels of Xylocarpus granatum [J]. J Nat
Prod, 2009, 72(12): 2188-2191. doi: 10.1021/np900640u.

[10] CHENG Y B, CHIEN Y T, LEE J C, et al. Limonoids from the seeds of
Swietenia macrophylla with inhibitory activity against dengue virus 2
[J]. J Nat Prod, 2014, 77(11): 2367—2374. doi: 10.1021/np5002829.

[11] WU S F, LIN C K, CHUANG Y S, et al. Anti-hepatitis C virus activity
of 3-hydroxy caruilignan C from Swietenia macrophylla stems [J]. J
Viral Hepatitis, 2012, 19(5): 364-370. doi: 10.1111/j.1365-2893.2011.
01558.x.

[12] INUMA M, TOSA H, TANAKA T, et al. Two xanthones from root
bark of Calophyllum inophyllum [J]. Phytochemistry, 1994, 35(2):
527-532. doi: 10.1016/S0031-9422(00)94795-2.

[13] WU Y. Chemical constituents and bioactivity of Calophyllum
inophyllum, Calophyllum membranceum and Myculium of Ganoderma
lucidum [D]. Beijing: Chinese Academy of Medical Sciences & Union
Medical College, 2004: 41-42.

PhH. LLE e, AL ANZR LR R 2 A A A S AR
PEBESE [D]. ALat: hEMIERIRS:, 2004: 41-42.

[14] CHEN Y P, LIU L, ZHOU Y H, et al. Chemical constituents from
Sappan lignum [J]. J Chin Pharm Sic, 2008, 17(1): 82-86.

FRET, XIE, I, & BN TR D] TEZEE,
2008, 17(1): 82-86.

[15] MOREL C, SERAPHIN D, OGER J M, et al. New xanthones from
Calophyllum caledonicum [J]. J Nat Prod, 2000, 63(11): 1471-1474.
doi: 10.1021/np000215m.

[16] LI S P. Study on chemical constituents from the roots of Rosa laevigata
Michex. [D]. Hefei: Anhui University, 2013: 1-46.

P, ERTRIMEEEITI [D]. A0 ZHK, 2013: 1-
46.

[17] JAYASINGHE L, KUMARIHAMY B M M, JAYARATHNAK HR N,
et al. Antifungal constituents of the stem bark of Bridelia retusa [J].
Phytochemistry, 2003, 62(4): 637-641. doi: 10.1016/S0031-9422(02)
00623-4.

[18] LU X H, ZHANG X J, LIANG H, et al. Chemical constituents of
Angelica sinensis [J]. J Chin Pharm Sic, 2004, 13(1): 1-3.

e, SRR, B2, S BREFRS IR O] T EZE,
2004, 13(1): 1-3.

[19] AL-ZIKRI P N H, TAHER M, SUSANTI D, et al. Cytotoxic

tirucallane triterpenes from the stem of Luvunga scandens [J]. Rev

Brasil Farmacogn, 2014, 24(5): 561-564. doi: 10.1016/j.bjp.2014.



616 P A P it

%25 %

10.003.

[20] NDLEBE V J, CROUCH N R, MULHOLLAND D A. Triterpenoids
from the African tree Phyllanthus polyanthus [J]. Phytochem Lett,
2008, 1(1): 11-17. doi: 10.1016/j.phytol.2007.12.002.

[21] ZHU W M, SHEN Y M, HONG X, et al. Triterpenoids from the Dai
medicinal plant Winchia calophylla [J]. Acta Bot Sin, 2002, 44(3):
354-358. doi: 10.3321/j.issn:1672-9072.2002.03.018.

KAWL, LHE, W, & RIEAHEYEER PR =E [ H
%R, 2002, 44(3): 354-358. doi: 10.3321/j.issn:1672-9072.2002.03.
018.

[22] KADOTA S, MARPAUNG L, KIKUCHI T, et al. Constituents of the
seeds of Swietenia mahagoni JACQ: I. Isolation, structures, and H-
and **C-nuclear magnetic resonance signal assignments of new
tetranortriterpenoids related to swietenine and swietenolide [J]. Chem
Pharm Bull, 1990, 38(3): 639-651. doi: 10.1248/cpb.38.639.

[23] MITSUI K, SAITO H, YAMAMURA R, et al. Hydroxylated gedunin

derivatives from Cedrela sinensis [J]. J Nat Prod, 2006, 69(9): 1310
1314. doi: 10.1021/np068021f.

[24] Ml C N, MEI W L, ZUO W J, et al. Chemical constituents from
Amoora tetrapetala [J]. Nat Prod Res Dev, 2015, 27(4): 562-566.
KKRE, HESCH], Zo3CE, 55 DUMEER AL Z BT [3]. RS
VIR 9T 5K, 2015, 27(4): 562-566.

[25] MA C M, NAKAMURA N, HATTORI M, et al. Inhibitory effects on
HIV-1 Protease of constituents from the wood of Xanthoceras
sorbifolia [J]. J Nat Prod, 2000, 63(2): 238-242. doi: 10.1021/np
9902441.

[26] LI Y H, YANG Y F, LI K, et al. 5 Alpha-reductase and aromatase
inhibitory constituents from Brassica rapa L. pollen [J]. Chem Pharm
Bull, 2009, 57(4): 401-404. doi: 10.1248/cph.57.401.

[27] ABDELGALEIL S A M, DOE M, NAKATANI M. Rings B, D-seco
limonoid antifeedants from Swietenia mahogani [J]. Phytochemistry,

2013, 96: 312-317. doi: j.phytochem.2013.08.006.



