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Chemical Constituents from Barks of Swietenia macrophylla

ZHANG Manli', SUN Yunpeng', JIN Wenfang', HUANG Yufei!, XU Zerong!, LIU Jinsong'?,
WANG Guokai'?*

(1. School of Pharmacy, Anhui University of Chinese Medicine, Anhui Province Key Laboratory for Research & Development of Chinese Medicine, Hefei

230012, China; 2. Department of Medicinal Chemistry, Anhui Academy of Chinese Medicine, Hefei 230012, China)

Abstract: To understand the chemical constituents of Swietenia macrophylla barks, nine compounds were isolated
and purified from bark extracts by using silica gel, gel and MPLC. Based on the physicochemical properties and
spectral data, their structures were identified as vanillic acid (1), scopoletin (2), physcion (3), 3,4,5-trimeth-
oxyphenyl-B-D-glucopyranoside (4), (+)-catechin (5), (+)-5"-methoxy-isolariciresinol-9’-O-8-dxylopyranoside (6),
lyoniresinol-9’-O-f-D-xylopyranoside (7), stigmasterol (8), stigmasterol-3-O-f-D-glucopyranoside (9). Except for
compound 5, the remaining compounds were isolated from this plant for the first time. The cytotoxicity assay
showed that none of the compounds had significant cytotoxic activities.

Key words: Swietenia macrophylla; Chemical constituent; Isolation and identification; Cytotoxic activity
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HRRAE LR, FHRIETER Y, I 5 22 1R 25 Rl {E
AT FEAE TSI SR S Al 2 o3 AT T AR A 1 2,
SRR T T KM BRAE CoA B2 AL A R, IR
BT RIS VRN E o

1 BRI i

1.1 {XEFIA R

Bruker AM-400. DRX-500. Avance III 600 %4
MR (B E A & 5T A 7]); Waters AutoSpec
Premier P776. Xevo TQ-S Jii i {3l & (3 & Waters 2
F]); Waters1525 B4 w51 800 AH €4 154 (32 B Waters A
Al)o FEEMTRERS: 100~200. 200~300 H (5 &gk
T.J7); SRR Lichroprep Rp-18 (40~75 um)B(H A
Fuju Silysia {4542 #]); Sephadex LH-20 #Y(GE A ]).

EYMET 2015 R BT M, @RBhEy
K22 T7 IR % 2 AR B Meliaceae) LA K Bk
AR (Swietenia macrophylla) 12517 o
1.2 BRI E

K HRAE AR 7.5 kg, Fride, FELRHE, [H
R IGR, FRIE F 80% L BEIRI R FREL 3 WK, k4, &
HRE, 151200 g T8 . EEEAEERE] & H k-H
fZ, 100:0~0:100, V/V (FEDIEEEEGER, 73 7 A58
L TI~T7 . 24055 T2 R A (L (R - £ 1R 16
20:1~0:100)BEEHEME, 15 5 MH S T21~T25. H
53 T21 SRERAE (- 1R 418, 20:1~1: )RS
i, B34EY 8 (60.5 mg); 44 T24 &% [k ODS
ISR (FFEE-/K, 50:50~100:0)86 FE VEft, 75 6 AN
Y14y T241~T246; 4y T241 ZrE il — & ki-
PR, 50:0~2:)EHEVENL S, Fi4 Sephadex LH-20
FEEREGE -, 1:D)2ib 5520542 (12.4 mg);
Y4y T3 28 MCI H: A3 EE-7K,  40:60~100:0)F4 /%
Ve, 75 9 NS> T31~T39. ZH4) T32 LT RA:
O (A be- R, 50:0~2:)BEEVERL, 153 AN
Hy T321~T323, 414 T321 4 Sephadex LH-20 #F
Rl (E-H R, DAL EREY) 1 (8.3 me); T4
Hoyh el B s &, REBELS RIS
)3 (23.5mg); 25> T4 ZrERAT (o3 (— & be-
B, 30:0~1:1)BREBEML, 19 8 NI 7 T41~T48.,
4y T44 B RERHE (il (& b -H BT, 100:0~1:1)
BEEEVEME, 75 7 N4> T441~T447, 45 T443 &
Sephadex LH-20 #F &% (F i) 2ifb 13 ZIL &40 9
(14.3 mg); #14) T45 4 Sephadex LH-20 FF & i (F

B B33 3 N4 T451~T453, 45 T453 4
Sephadex LH-20 #F 3% (F B )2 AL 15 24 &40 5
(35.8 mg)fl 3 A4Sy T4531~T4533; 4H4) T4533
28 = BGR A tRE (P EE-7K, 30:70~49:51, 45 min)iil £
BRMELAEY) 4 (11.2 mg, tz=12 min). 7 (18.6 mg, tz=
17.9 min) Al 6 (9.4 mg, tz=19.8 min) (K] 1).
1.3 %5

&M 1 R EEREE, BTE.
BE4EvA 7). ESI-MS m/z: 191.0 [M + Na]'; '"H NMR
(400 MHz, CD;0D): 6 7.43 (1H, m, H-2), 7.41 (1H, d,
J = 8.0 Hz, H-6), 6.86 (1H, d, J = 8.0 Hz, H-5), 3.83
(3H, s, -OCH3). LA F##l 5 CHR[ 1414 1E —F, W
KB NEHIR

&Y 2 W AR (FE ), BT
i+ WEEZEE5) . ESI-MS m/z: 193.0 [M + H]'; 'H
NMR (400 MHz, CDCls): 6 7.60 (1H, d, J = 9.2 Hz,
H-4), 6.92 (1H, s, H-5), 6.85 (1H, s, H-8), 6.26 (1H, d,
J=9.6 Hz, H-3); *C NMR (125 MHz, CDCL): § 161.5
(C-2), 113.4 (C-3), 143.4 (C-4), 107.5 (C-5), 149.7
(C-6), 150.2 (C-7), 103.2 (C-8), 144.0 (C-9), 111.5
(C-10), 56.4 (6-OCH3). LA - %¥a 5 SCHR[15]4kiE —

&M 3 FOEPRS S, BTEM. NI
251557 . EI-MS m/z: 284.2 [M]"; 'H NMR (400 MHz,
CDCls): 6 12.31 (1H, s, 8-OH), 12.11 (1H, s, 1-OH),
7.62 (1H, br s, H-4), 7.36 (1H, d, J = 2.6 Hz, H-5),
7.08 (1H, br s, H-2), 6.68 (1H, d, J = 2.6 Hz, H-7),
3.93 (3H, s, 6-OCHs), 2.45 (3H, s, 3-CH3); 1*C NMR
(125 MHz, CDCl;): 6 165.2 (s, C-1), 124.5 (d, C-2),
148.5 (s, C-3), 121.3 (d, C-4), 108.2 (d, C-5), 166.6 (s,
C-6), 106.8 (d, C-7), 162.5 (s, C-8), 190.8 (s, C-9)
182.1 (s, C-10), 135.3 (s, C-11), 113.7 (s, C-12, C-13),
133.2 (s, C-14), 22.2 (q, 3-CH3), 56.1 (q, 6-OCH3)-
DL B % 5 Sk 16]3Rk0E — 3, S A KER
A ik

e 4 R, BT HEE. DMSO i
#lo [a]d —8.6° (¢ 0.1, MeOH), EI-MS m/z: 346.3 [M]';
'H NMR (400 MHz, CD;0D): ¢ 6.51 (2H, s, H-2, 6),
4.83 (1H, d, J = 7.2 Hz, H-1"), 3.94 (1H, dd, J = 2.0,
12.0 Hz, H-2"), 3.83 (6H, s, 3,5-OCH3), 3.72 (3H, s,
4-OCHj3), 3.68 (1H, m, H-3"), 3.48~3.45 (3H, m, H-4',
5, 6'); BC NMR (150 MHz , CD;0D): 6 156.2 (s,
C-1),96.2 (d, C-2, 6), 154.9 (s, C-3, 5), 134.5 (s, C-4),
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Fig. 1 Structures of compounds 1-9

103.3 (d, C-1"), 75.1 (d, C-2"), 78.2 (d, C-3'), 71.8 (d,
C-4"), 78.6 (d, C-5'), 62.9 (t, C-6"), 56.7 (q, 3,5-OCH),
61.4 (q, 4-OCHs). LA EEE 50CHR[17]43E — 3, #
KTE N 3,4,5- = W K IR FE-B-D- ML H &1 B
wEMS  AENK, B THE. DMSO %
V7. [0]® +10.2° (¢ 0.1, MeOH), ESI-MS m/z: 289.2
[M —H]": '"HNMR (400 MHz, DMSO-ds): 5 6.74 (1H,
s, H-2"), 6.70 (1H, d, J = 8.0 Hz, H-6"), 6.60 (1H, d,
J = 8.0 Hz, H-5'), 5.90 (1H, br s, H-8), 5.72 (1H, br s,
H-6), 4.52 (1H, d, J = 7.6 Hz, H-2), 3.86 (1H, m, H-3),
2.65 (1H, dd, J = 5.2, 16.0 Hz, H-4a ), 2.38 (1H, dd,
J = 8.0, 16.0 Hz, H-4b); 3C NMR (125 MHz, DMSO-
ds): 6 81.9 (d, C-2), 66.3 (d, C-3), 27.7 (t, C-4), 156.2

(s, C-5), 95.1 (d, C-6), 156.4 (s, C-7), 93.9 (d, C-8),
155.3 (s, C-9), 99.1 (s, C-10), 130.6 (s, C-1"), 114.5 (d,
C-2'), 144.8 (s, C-3, 4"), 115.1 (d, C-5"), 118.5 (d, C-
6" LA EEHE 5 CHR181IRE — B, MUK E N H)-
IS

& 6 AR, T HEE. DMSO %%
. [0 +0.5° (¢ 0.1, MeOH), ESI-MS m/z: 545.3
[M + Na]"; 'H NMR (DMSO-ds, 400 MHz): 6 6.60
(1H, s, H-6), 6.43 (1H, s, H-2, 6'), 6.10 (1H, s, H-3),
4.44 (1H, m, H-7"), 4.06 (1H, d, J = 10.8 Hz, H-1"),
3.71 (3H, s, 3-OCH3), 3.69 (6H, s, 3', 5'-OCHj), 2.73
(2H, m, H-7), 1.90 (1H, m, H-8"), 1.72 (1H, m, H-8);
3C NMR (125 MHz, DMSO-ds): ¢ 127.0 (s, C-1),
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132.5 (s, C-2), 116.1 (d, C-3), 144.0 (s, C-4), 145.5 (s,
C-5), 111.8 (d, C-6), 32.6 (t, C-7), 37.4 (d, C-8), 62.5
(t, C-9), 135.8 (s, C-1"), 106.6 (d, C-2, 6"), 147.8 (s,
C-3',5), 133.5 (s, C-4"), 46.2 (d, C-7"), 43.8 (d, C-8'),
67.1 (t, C-9"), 104.7 (d, C-1"), 73.4 (d, C-2"), 76.6 d,
C-3"), 69.6 (d, C-4"), 65.7 (t, C-5"), 55.4 (q, 5-OCHj3),
55.9 (q, 3', 5-OCHs). UL % 5 SCk[19]4#0E —
B, WA STHER IR E AR E 9'-0-p-D-IL
AHEFF o

wEMT  AENK, B THE. DMSO %
V7. [a]® +3.9° (¢ 0.1, MeOH), ESI-MS m/z: 575.1
[M + Na]*; "H NMR (400 MHz, CD;0D): § 6.59 (1H,
s, H-6), 6.45 (1H, s, H-2, 6"), 4.41 (1H, d, J = 6.8 Hz,
H-7"), 423 (1H, d, J = 7.6 Hz, H-1"), 3.87 (3H, s, 3-
OCH:), 3.76 (6H, s, 3/, 5-OCHs), 3.36 (3H, s, 5-
OCHs), 2.73~2.66 (2H, m, H-7), 2.07 (1H, br s, H-8"),
1.73 (1H, br s, H-8); 3C NMR (125 MHz, CD;OD): ¢
130.1 (s, C-1), 126.4 (s, C-2), 147.6 (s, C-3), 138.9 (s,
C-4), 148.6 (s, C-5), 107.7 (d, C-6), 33.9 (t, C-7), 40.4
(d, C-8), 65.9 (t, C-9), 139.4 (s, C-1"), 106.8 (d, C-2',
6"), 148.9 (s, C-3, 5'), 134.4 (s, C-4"), 43.0(d, C-7"),
46.7 (d, C-8"), 70.9 (t, C-9), 105.5 (d, C-1"), 74.9 (d,
C-2"), 78.0 d, C-3"), 71.2 (d, C-4"), 67.0 (t, C-5"),
60.0 (g, 3-OCHs), 56.8 (q, 3', 5-OCH3), 56.5 (q, 5-
OCH:). VA E#udls 53ChR[19]#kiE — 3, gz h
B B AR IS 9'-O-B-D-ML I ACHE Y o

thEY) 8 HEMAR, BTEM. NS
#o [a]y —8.1° (¢ 0.1, MeOH), ESI-MS m/z: 435.8 [M +
Na]*; '"H NMR (400 MHz, CDCl5): 6 5.29 (1H, s, H-
6), 5.01 (1H, m, H-23), 3.45 (1H, m, H-3), 0.99 3H, s,
H-19), 0.78 (3H, d, H-29), 0.70 (3H, d, H-27). LA ¥k
Vo 5 SCHR20)4RIE — 8, S N T R .

&M AENK, B THE. DMSO %
V77 [a]h —28.2° (¢ 0.1, MeOH), ESI-MS m/z: 597.9
[M + NaJ*; '"H NMR (400 MHz, DMSO-ds): 6 5.33
(1H, br s, H-6), 4.92~4.88 (2H, m, H-22, 23), 4.22
(1H, d, J = 8.0 Hz, H-1"), 3.63 (1H, m, H-3), 0.96 (3H,
s, H-19), 0.79~0.91 (12H, m, H-21, 26, 27, 29), 0.66
(3H, s, H-18); '3C NMR (150 MHz, DMSO-ds): ¢
36.9 (t, C-1), 27.9 (t, C-2), 76.9 (d, C-3), 38.3 (t, C-4),
140.5 (s, C-5), 121.7 (d, C-6), 31.4 (t, C-7), 31.5 (d,
C-8), 49.6 (d, C-9), 36.3 (s, C-10), 20.6 (t, C-11), 39.1
(t, C-12), 41.9 (s, C-13), 56.2 (d, C-14), 23.9 (t, C-15),

25.4 (t, C-16), 55.5 (d, C-17), 11.7 (q, C-18), 19.8 (q,
C-19), 35.5 (d, C-20), 18.7 (g, C-21), 138.1 (d, C-22),
128.7 (d, C-23), 45.2 (d, C-24), 29.1 (d, C-25), 19.2 (q,
C-26), 19.0 (q, C-27), 29.3 (t, C-28), 11.7 (q, C-29),
100.8 (d, C-1"), 73.5 (d, C-2"), 76.8 (d, C-3"), 70.1 (d,
C-4"), 76.8 (d, C-5"), 61.1 (t, C-6"). LA ¥ 5 ik
20138 — 5, % e N BE-3-0-p-D-ML IR ] %]
B
1.4 HUAEIE

KH MTT EE 9 AMEAY53 36 N 41
FFR(SMMC-7721) N B 50 41 itk (Hela) . A 45
J e 20 ML AR (SW620) A Stz 4 Fi ik (AS549). A3
JlgeE 20l 22 (MDA-MB-23 ) 40 o F5 35 1t . 45 R %
B AL AW T AR R B0 W R 4 i B

2 SR IE

AHIE TR R B AL O AR BB R BEAT T4 2
ST, B H 9 N AE Y, AR SELEY.
FER B Bl KRR, SESLED, 7
MEENEER (1), REEER (2). KEFEFE
(3).3,4,5- = HAIEARIE-L-D-ME W H EHEL (4) (+)-
ILRE (5) S-HEAHEREHIAEER 9-0-4-D-ILiE
ARBEE (6) FAIAK 5 9'-O-B-D-MEMEAKEE (7).
TS (8). L SEE-3-0-f-D-MLIEE A PELE (9). &
W& S 4, HREYIRNE RN ZED 5 513
o 9 MEEYIN 5 Bl AR R R I H BB
YRRV

TR KK AL DA E BT FH, BT
T2 AEAE T RRRHME Y P A 2 2 ARY, R [EE AL
b 22 R AP AR 5 o TSR rp & =it &
oE SRR TR IS Ay U R
PER MRSy AR T p R BL T 2D
B, W, REER. =06, 84k, BB
I PR R AT A O e L A 2 A iy (61825260 AT 5T
MR B A8 0o AW Bz v 4y B 15 31— R A Rk &
Y, FE TR OAR PR g R A2
TURNE L o U X 2 1D 00 i 25 S 560 g B 1,
HRTELMERIRF T, S & VAFES & ME
YrEYE, BIINAREE =S ) LA R EA BRI
JigRg i 27280, R KB4 O A AT 78 K3 4
Bl GehT 5 T8 2 Rl e R AU T, RN T
JUAT BE 22 I R K BEAE AR I AANE, HLE
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