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TEE . AR (Mangifera indica L)AEEBSY NS 70% CBERI OB SE T 13 MEAH , W8T, 4350 %
ZE N : (-)-secoisolariciresinol-9'-0-D-glucopyranoside (1), 75,8R-erythro-4,7,9-trihydroxy-3,3'-dimethoxy-8-0-4'-neolignan-9'-0-B-D-
glucopyranoside (2). 7R,8R-threo-4,7,9-trihydroxy-3,3'-dimethoxy-8-0-4'-neolignan-9'-O-B-D-glucopyranoside (3). (7R/S,8R)-7,8-
dihydro-9'-hydroxyl-3'-methoxyl-8-hydroxymethyl-7-(4-hydroxy-3-methoxyphenyl)-1'-benzofuranpropanol 9'-O-B-D-glucopyranoside
(4). citrusin D (5). T (6). 2,6- - H A IE-4- LI -1-0-B-D- TR (7) JELZRIR(8) X FHR(9) S & TR H IR (10) &
BFROM L), 4,5-"8H-3- PEIRTIR (12), B-#1% MFA3). HA LG9 1~7 1 12 S A2 R g A h - 15 21
KR 1R s AU RIER IR
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Chemical Constituents Study on the Leaves of Mangifera indica L.

GUO Ling-ling, WU Chun-hua, GE Dan-dan, DENG Shen, WANG Tao, ZHANG Yi'

(Key Laboratory of Traditional Chinese Medicinal Chemistry and Analytical Chemistry of Tianjin, Tianjin 300193, China)

Abstract: In order to understand the chemical constituents of Mangifera indica L., 13 compounds were isolated
from 75% ethanol extract of mango leaves. On the basis of NMR and MS determination, they were identified
as (—)-secoisolariciresinol-9'-0-B-D-glucopyranoside (1), 75,8R-erythro-4,7,9-trihydroxy-3,3'-dimethoxy-8-0-
4'-neolignan-9'-0-B-D-glucopyranoside (2), 7R,8R-threo-4,7,9-trihydroxy-3,3’-dimethoxy-8-0-4'-neolignan-9'-
0-B-D-glucopyranoside (3), (7R/S,8R)-7,8-dihydro-9'-hydroxyl-3'-methoxyl-8-hydroxymethyl-7-(4-hydroxy-3-
methoxyphenyl)-1'-enzofuranpropanol 9'-0-p-D-glucopyranoside (4), citrusin D (5), syringin (6), 2,6-dimethoxy-
4-hydroxyphenyl-1-0O-B-D-glucopyranoside (7), protocatechuic acid (8), gallic acid (9), methyl gallate (10), ethyl
gallate (11), 4,5-dihydroxy-3-methoxy benzoic acid (12), and daucosterol (13). Among them, Compounds 1-7 and
12 were obtained from Mangifera genus for the first time.
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1.1 &8

TR (Mangifera indica L)W 2K A & 28 /1 v
AR, i K B 2 K2k 2 hR AN i 22
RIEZINYEE . FHPTEUFFRAS(No. 20081010)477K
TR B2 R R 255 B

1.2 {58

VARIAN 400 MR ## 54 i L% I 1% 1L (TMS
5 N A5, 9% [E VARIAN 723 7)); 4 HE 42 6500 % 51
VU 2% KT - € AT I 1] 52 335 A3 5 53 B 2 v 00 AH €83
¥ [Waters 600E (3€[E Waters), £l 5 : Waters 2487
(254 nm, 230 nm B AKEI) 5 : 600 Pump , F il
#%:600 controller, 7F £k il ‘<. %< # :in-line Degasser
AF)]; Hil 25 8 S 2O AH 54 [ S HE(H A, (LC-8A;
SPD-20A (254 nm. 230 nm A 3% £ #& ]); CBM-
20A;CTO-20A)]. HEEMTHEN N H BT
A2 77 200~300 H k. 2 2 BT Rk TR,
RS GF254 b K H S8R E R A BR 28 /A 7=
JZ #1 ODS, Chromatorex ODS MB 100~40/75 (Fuji
Silisia Chemical, Ltd., Japan, 40~75 uM); Sephadex
LH-20 (Ge Healthcare Bio-Sciences AB, Sweden);
D101 KALIKE A i 2 R HE TR G TA PR R A=
(el g%) s HPLC F bk LR il g A 2454331l oy
Cosmosil 5C18-MS-II (Nacalai Tesque Inc., 250 mm X
4.6 mm i.d.) L F2(250 mm x 20 mm i.d.). (a4l K
SRTAAGRIE B R E T EREHERE A R A

1.3 IRENFN 5 5

IR S S ke, B O A7 Y B AT SR E
2 K, AR 3 b, B RSO L AR 1.16 kg HX
B 600 g, i 5 L Z& /KTl IR TR (5 L)ZE
B3 WK, 5 S8 TR B2 AR B RK 2 HE )

BUKZZEI(346 )W T2 LK, B B
T8 W 21k R AL BRI Ak BE (H,O — 95% EtOH),
551 95% EtOH Vi ¥ 84 g, HU 72 g 22 1E AHEE R
FE 48335 3 17 43 B [CHCL-MeOH (10: 1 —» 5:1) —
CHCL,-MeOH-H,0 (7:3:1—6:4:1,V/V/V, F)Z)—
MeOH], A5 %] 9 414> [Fr. 1 (0.5 g) Fr. 2 (0.8 g) .
Fr.3(0.6g). Fr.4 (0.7 g). Fr.5 (1.2 g). Fr. 6 (9.0 g).
Fr.7(34.8 g). Fr.8 (4.9 g). Fr.9 (14.2 2)].

Fr. 5 (1.2 g)4: Sephadex LH-20 #1241 (MeOH),
i 3 e %W A 43 B T il £ [MeOH-H,O (35 : 65,

V/V) + 1% HAc], 15211 &4 4 (77.3 mg, 0.0044%) |
49 5 (10.0 mg, 0.0006%). 1t 4 4 6 (22.4 mg,
0.0013%) A5 7 (49.8 mg, 0.0029%).,

Fr. 6 (7.0 g), £ 54 ODS #: )2 # [MeOH-H,O
(10% — 20% — 30% — 40% — 50% — 100%)],
I8 o 7R O/ AR 43 B 9F 6l 45 [MeOH-H,O (30 : 70,
V/V) + 1% HAc], 1321t G54 1 (45.6 mg, 0.0053%)
A% 2 (31.1 mg, 0.0028%) .14 9 3 (33.1 mg,
0.0030%)F1ik 541 4 (40.8 mg, 0.0047%).

LR TEARIN(120.0 @) 2Rk AL 2T [CHCL —
CHCI1,-MeOH (100: 1 — 5: 1, V/V) — MeOH], 5%
7 AN 43 [Fr. 1 (0.8 g). Fr. 2 2.2 g). Fr. 3 (1.0 g).
Fr. 4 (0.5 ). Fr. 5 (02 g). Fr. 6 (73.0 ). Fr. 7 (46.0 g)].
Hrpr, Fr. 6 (60.0 g) ZIEAHRERS A ODS 42T
RO % B G 8 (16.3 mg, 0.0015%)
A9 9 (160.2 mg, 0.0143%) fLA4) 10 (41.0 mg,
0.0037%) . 1k & ¥ 11 (85.0 mg, 0.0076%). 1k &
112 (12.3 mg, 0.0011%) A4k & ¥ 13 (260.5 mg,
0.0233%).

1.4 EHEE

’[*K'él’%l E@%%ﬁ/;*ﬁﬂ{, C26H36011§
Q-TOF-ESI-MS m/z: 559.1944 [M+CI]", 'H NMR
(400 MHz, CD;0D): 8 6.59 (2H,m, H-2, 2"), 6.66 (2H,
d, J=7.6 Hz, H-5,5'), 6.66 (2H, m, H-6, 6), [2.67
(1H, dd, J=14.0, 7.2 Hz), 2.59 (1H, m), H-7], 1.94
(1H, m, H-8), [3.65 (1H, dd, J=11.2, 6.0 Hz),
3.56 (1H, dd, J =10.8, 6.0 Hz), H,-9], 2.60 (2H, br.
d, ca. J=7Hz, H-7), 2.10 (1H, m, H-8'), [4.05 (1H,
dd, J=10.0, 6.4 Hz), 3.47 (1H, dd, J=10.0, 6.4 Hz),
H,-9'], 3.73 (6H, s, 3,3'-OCH,);4.23 (1H, d, J =
8.0 Hz, H-1"), 3.23 (2H, m, H-2", 3", 3.32 (1H,
m, H-4"), 3.35 (1H, m, H-5"), [3.85 (1H, dd, J =
11.6, 2.0 Hz), 3.70 (1H, dd, J = 11.6, 5.6 Hz),
H,-6"]. “C NMR (100 MHz, CD,0D):5 133.8
(C-1), 113.4 (C-2), 148.7 (C-3), 145.3 (C-4), 115.7
(C-5), 122.8 (C-6), 35.8 (C-7), 43.9 (C-8), 62.6
(C-9), 134.0 (C-1"), 113.5 (C-2"), 148.7 (C-3"), 145.4
(C-4"), 115.7 (C-5"), 122.82 (C-6'), 35.5 (C-7"), 41.3
(C-8"), 71.1 (C-9"), 104.6 (C-1"), 75.2 (C-2"), 77.9
(C-3"), 71.6 (C-4"), 78.2 (C-5"), 62.8 (C-6"), 56.2
(3, 3-OCH,)o I3 I 3% %5 45 5 SCHk [9]4 18 3 A%
— 2, # % % R (-)-secoisolariciresinol-9'-O-B-D-
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glucopyranoside

&2 F {8 T8 & B K, CosHiOp0
Q-TOF-ESI-MS m/z: 575.1889 [M+Cl] . 'H NMR
(400 MHz,CD,0D):8 4.82 (1H, d, J = 6.0 Hz,H-7),
428 (1H, dt, J=6.0, 4.0 Hz, H-8), 2.64 2H, t, J =
7.6 Hz, H,-7"), 1.88 (2H, m, H,-8"), 3.78 (6H, s,
3-OCH,), 3.79 (3H, s, 3'-OCH,);4.25 (1H, d, J =
8.0 Hz, H-1"), "C NMR (100 MHz, CD,0D):5
134.1 (C-1), 111.8 (C-2), 148.7 (C-3), 147.2 (C-4),
115.7 (C-5), 121.0 (C-6), 74.1 (C-7), 86.6 (C-8),
62.2 (C-9), 138.0 (C-1"), 114.2 (C-2"), 151.8 (C-3"),
146.9 (C-4"), 119.5 (C-5"), 122.0 (C-6"), 32.7 (C-7"),
32.7 (C-8"), 69.9 (C-9"), 104.6 (C-1"), 75.2 (C-2"),
77.9 (C-3"), 71.7 (C-4"), 78.2 (C-5"), 62.8 (C-6"),
56.6 (3-OCH,), 56.4 (3-OCH,). b ikikiesds 5
K[ 1014 E Fe AR — 2, B %6 52 A 78,8 R-erythro-4,7,9-
trihydroxy-3,3’-dimethoxy-8-0-4'-neolignan-9'-0-f-
D-glucopyranoside.

tEW3 0 JC & T2 B K, CygHy0000
Q-TOF-ESI-MS m/z: 575.1885 [M-H] . 'H NMR
(400 MHz, CD,0D):d 1.89 (2H, m, H,-8"), 2.66
(2H, t, J=7.6 Hz, H,-7"), 3.81 (6H, s, 3-OCH,), 3.85
(3H, s, 3'-OCH,), 4.20 (1H, dd, J = 10.0, 5.2 Hz,
H-8),4.25 (1H,d, J= 8.0 Hz, H-1"),4.88 (1H,d,J =
6.0 Hz, H-7). "C NMR (100 MHz, CD,0D):
8 133.7 (C-1), 111.7 (C-2), 148.8 (C-3), 147.5
(C-4), 1159 (C-5), 121.8 (C-6), 74.1 (C-7), 87.6
(C-8), 61.9 (C-9), 138.1 (C-1"), 114.1 (C-2"), 151.6
(C-3), 147.1(C-4"), 119.5 (C-5"), 122.1 (C-6"), 32.7
(C-7", 33.7 (C-8"), 69.9 (C-9"), 104.4 (C-1"), 75.1
(C-2"), 77.9 (C-3"), 71.6 (C-4"), 78.1 (C-5"), 62.8
(C-6"), 56.6 (3-OCH,), 56.4 (3'-OCH,), | ik %%
Bl 5 SCHR[10]4 18 LA — 2, # %8 5%€ i TR.8R-
threo-4,7,9-trihydroxy-3,3'-dimethoxy-8-0-4'-
neolignan-9'-0-B-D-glucopyranoside

&4 F T8 E JE B3 K, CogHiyO 0
Q-TOF-ESI-MS m/z: 557.1779 [M+Cl] . 'H NMR
(400 MHz, CD,0D):6 6.95 (1H, d, J=2.0 Hz, H-2),
6.76 (1H, d, J=8.0 Hz, H-5), 6.83 (1H, dd, J=8.0,
2.0 Hz, H-6), 5.49 (1H, d, J = 6.0 Hz, H-7), 3.48
(1H, m, H-8), [3.82 (1H, m), 3.75 (1H, dd, J =
10.8, 7.2 Hz), H,-9], 6.74 (2H, br. s, H-2, 6"), 2.67
(2H, t, J=17.6 Hz, H,-7"), 1.90 (2H, m, H,-8'),[3.92

(IH, dt, J=9.6, 6.4 Hz), 3.53 (1H, dt, J=9.6, 6.0 Hz),
H,-9'7, 3.81 (3H, s, 3-OCH,), 3.84 (3H, s, 3'-
OCH,);4.25 (1H, d, J = 7.6 Hz, H-1"), 3.21 (1H,
dd, J=8.4, 8.4 Hz, H-2"), 3.37 (1H, m, H-3"), 3.32
(IH, m, H-4"), 3.27 (1H, m,H-5"), [3.87 (1H, m), 3.68
(1H, dd, J=12.0, 52 Hz), H,-6"]. "CNMR (100 MHz,
CD,0D):d 134.8 (C-1), 110.6 (C-2), 149.1 (C-3), 147.5
(C-4), 116.2 (C-5), 119.8 (C-6), 89.0 (C-7), 55.4
(C-8), 65.0 (C-9), 136.83/136.87 (C-1"), 114.2 (C-2"),
145.2 (C-3"), 147.5 (C-4"), 129.9 (C-5"), 118.01/118.08
(C-6"), 32.9 (C-7"), 32.9 (C-8"), 69.96/70.04
(C-9, 104.5 (C-1"), 75.2 (C-2"), 78.1 (C-3"), 71.7
(C-4"),77.9 (C-5"), 62.8 (C-6"), 56.8 (3-OCH,), 56.4
(3-OCH,). b i i 15 % H5 5 SCHR[11-12]41% 18 %
A — %, % % M (TR,8R)-7,8-dihydro-9'-hydroxyl-
3"-methoxyl-8-hydroxymethyl-7-(4-hydroxy-3-
methoxyphenyl)-1'-benzofuranpropanol 9'-0-B-D-
glucopyranoside 5 (75,8R)-7,8-dihydro-9’-hydroxyl-
3'-methoxyl-8-hydroxymethyl-7-(4-hydroxy-3-
methoxyphenyl)-1'-benzofuranpropanol 9'-0-B-D-
glucopyranoside YIRS

wEws H &8 E & B K, CgHyO40
Q-TOF-ESI-MS m/z: 377.1006 [M+Cl] . '"H NMR
(400 MHz, CD;0D):6 7.01 (1H, d, J=2.0 Hz, H-2),
6.73 (1H, d, J=8.0 Hz, H-5), 6.85(1H, dd, J=8.0,
2.0 Hz, H-6), 6.58 (1H, br. d, ca. J = 16 Hz, H-7),
6.19 (1H, dt, J = 16.0, 6.0 Hz, H-8), [4.49 (1H, ddd,
J=124,6.0, 1.2 Hz), 430 (1H, ddd, J = 124, 6.0,
1.2 Hz), H,-9], 3.86 (3H, s, 3-OCH;);4.36 (1H,
d,J=8.0Hz,H-1"),3.20~3.38 (4H, m, H-2'~5"), [3.86
(1H, m), 3.68 (1H, dd, J = 11.2, 5.2 Hz), H,-6'].
“C NMR (100 MHz, CD,0D):8 134.3 (C-1), 110.6
(C-2), 149.1 (C-3), 147.7 (C-4), 116.2 (C-5), 121.2
(C-6), 123.7 (C-7), 130.4 (C-8), 71.0 (C-9), 103.2
(C-1", 75.2 (C-2"), 78.2 (C-3"), 71.7 (C-4"), 78.0
(C-5'), 62.9 (C-6'), 56.4 (3-OCH,). b iRyEIEEHE S
SCHIR [13] FRIEFEA 30, B %A citrusin D,

wEMwme H & JC %€ JE #i K, CigHyeOx0
Q-TOF-ESI-MS m/z: 405.1319 [M+CI]". 'H NMR
(400 MHz, CD;0D):6 6.75 (2H, s, H-3,5), 6.54 (1H,
br. d, ca. J = 16 Hz, H-7), 6.32 (1H, dt, J =
16.0, 5.6 Hz, H-8), 4.22 (2H, br. dd, ca. J=6, 1 Hz,
H,-9), 3.85 (6H, s, 2,6-OCH;);4.87 (1H, d, J =
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7.6 Hz,H-1'), 3.21 (IH, m, H-2), 3.47 (1H, m, H-3'),
3.41 (2H, m, H-4', 5), [3.78 (1H, dd, J = 12.0,
2.4 Hz), 3.66 (1H, dd, J = 12.0, 5.2 Hz), H,-6'],
"C NMR (100 MHz, CD,0D):8 135.9 (C-1), 154.4
(C-2), 105.5 (C-3), 135.3 (C-4), 105.5 (C-5), 154.4
(C-6), 130.1 (C-7), 131.3 (C-8), 63.6 (C-9), 105.3
(C-1"), 75.7 (C-2"), 78.4 (C-3"), 71.3 (C-4"), 77.8
(C-5"), 62.6 (C-6'), 57.0 (2,6-OCH,), [ iRykiEEds
ESCHR[14] B FEA— 38, e o T i 1i(syringin) .

&7 H{ T EE AR, CH,04.
Q-TOF-ESI-MS m/z: 331.1033 [M—H] .'"H NMR
(400 MHz,DMSO-d,):8 9.23 (1H,s, 1-OH),6.07
(2H,s,H-3,5),4.65 (1H,d,J = 7.2 Hz,H-1"),3.69
(6H,s,2,6-OCH;),"”C NMR (100 MHz,DMSO-dj):
8 153.8 (C-1),153.1 (C-2),93.6 (C-3),127.3 (C-4),
93.6 (C-5),153.1 (C-6),103.3 (C-1"),74.1 (C-2"),
76.9 (C-3"),69.9 (C-4"),76.3 (C-5"),60.9(C-6"),56.0
(-OCH,) iR i 55 SCHR[ 1514k 18 H A — L,
W 5 M 2,6- AR -4- 5 BOK - 1-0-B-D-
% BEF (2,6-dimethoxy-4-hydroxyphenyl-1-O-B-D-
glucopyranoside).

HEams WE I EIL K AR, C;HO,0
Q-TOF-ESI-MS m/z: 153.0196 [M—-H] .'"H NMR
(400 MHz,CD,0D):5 7.45 (1H,br. s,H-2),6.80
(1H,d,J = 8.0 Hz,H-5),7.43 (1H,dd,J = 8.0,
2.0 Hz,H-6), 53CHR[16] LT, i iz b &40 0 J5L
Z5 IR (protocatechuic acid).

E®m HEIERHRK, CHOs. Q-TOF-
ESI-MS m/z: 169.0148 [M—H] .'"H NMR (400 MHz,
CD;0D) 75 X H /R 1R BE A BRIE(F S 6 7.15,
HED R A8 EXRR Y BT 155 o 5 SCHR[1 7] HE X,
LAY A E TR (gallic acid).

tEW10 H & T8 JE B K, CH O,
Q-TOF-ESI-MS m/z: 183.0295 [M-H] .'"H NMR
(400 MHz,DMSO-d,):8 6.96 (2H,s,H-2,6),3.76
(3H,s, 1-OCH,)."”C NMR (100 MHz, DMSO-d,):
8 121.4 (C-1),110 (C-2),146.5 (C-3),139.7 (C-4),
146.5 (C-5),110 (C-6),169.1 (-COOCH;),52.4
(-COOCHS,) . P i i 55 SCHR[ 1814l A — 3K, ik
Y NI 2 R (methyl gallate).

a1 HE T EE KK, CoH, 05
Q-TOF-ESI-MS m/z: 197.0459 [M-H] .'"H NMR
(400 MHz,CD,0D): & 4.28 (2H,q,J = 7.2 Hz,

-OCH,CH,), 1.34 (3H,t,J =7.2 Hz,-OCH,CH,), 7.09
(2H, s, H-2,6) . I Bodh 5 SCHR[ 19 HIE HEAS— 2L,
TS e M B TR LR (ethyl gallate) .

wam2 H @ JEE B B K, C4H O,
Q-TOF-ESI-MS m/z: 183.0295 [M—H] .'H NMR
(400 MHz,DMSO-d,):6 7.09 (1H,d,J = 1.6 Hz,
H-2),7.03 (1H,d,J = 1.6 Hz,H-6),3.77 (3H,s,
5-OCH,) . T 1% 04 5 SCHR [20] 4 18 He AR — 3, 4
EILA B Y h4,5- A -3- A LR H R (4,5-
dihydroxy-3-methoxy benzoic acid).

HEW13 HEOTLEL K, CisHgOs0
Q-TOF-ESI-MS m/z: 575.4300 [M—H] .'"H NMR
(400 MHz,C;DsN):6 3.98 (1H,m,H-3),[2.74 (1H,
m),2.48 (1H,m),H,-4],5.36 (1H,m,H-6),0.67 (3H,
s, 18-CH,),1.00 (3H,d,J = 6.8 Hz, 19-CH,),0.95
(3H,s,21-CH;),0.91 (3H, m,overlapped, 26-CH,;),
0.87 (3H,s,27-CH;),0.88 (3H,m,overlapped, 29-
CH,);5.06 (1H,d,J = 7.6 Hz,H-1"),[4.57 (1H,dd,
J=12.0,2.0 Hz),4.42 (1H,dd,J = 12.0,6.4 Hz),
H,-6']."°C NMR (100 MHz,C;DsN):8 37.5 (C-1),
30.3 (C-2),78.1 (C-3),40.0 (C-4),140.9 (C-5),121.9
(C-6),32.2 (C-7),32.1 (C-8),50.4 (C-9),37.0 (C-10),
19.5 (C-11),29.5 (C-12),42.5 (C-13),56.9 (C-14),
24.5 (C-15),39.4 (C-16),56.3 (C-17),12.2 (C-18),
19.0 (C-19),36.4 (C-20),19.3 (C-21),34.2 (C-22),
23.4 (C-23),46.1 (C-24),28.6 (C-25),21.3 (C-26),
20.0 (C-27),26.4 (C-28),12.0 (C-29),102.6 (C-1"),
75.4 (C-2"),78.6 (C-3"),71.7 (C-4"),78.5 (C-5"),62.9
(C-6") o P HHE 5 SCHk[2 11438 F AR — 2, #5874
& B-EHE N1 (daucosterol).

2 ZE e

AW FE XS £ R B A5 o HEAT T BRSE, A
70% C BRI B M E 13 MR, 70l %
#E "N : (—)-secoisolariciresinol-9'-O-D-glucopyranoside
(1). 7S,8R-erythro-4,7,9-trihydroxy-3,3'-dimethoxy-
8-0-4'-neolignan-9'-0-B-D-glucopyranoside (2).
7R,8R-threo-4,7,9-trihydroxy-3,3'-dimethoxy-8-0-
4'-neolignan-9'-0-B-D-glucopyranoside (3). (7R/
S,8R)-7,8-dihydro-9'-hydroxyl-3'-methoxyl-8-
hydroxymethyl-7-(4-hydroxy-3-methoxyphenyl)-1'-
benzofuranpropanol 9'-0-B-D-glucopyranoside (4).
citrusin D (5). T & H (6). 2,6- - H A F-4-FLHK
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F-1-0-B-D-H ZBE T (7) JR LR R (8) I B TR
9) EETRTE 10).%EFRLEE1L), 4,5-—
L3 AR HIR (12). B-HHE NP (13), Hirp
AW 1~7 ., 12 RN R E R o A5 3
XLEAb A W) H 25 BRIG PE IR A T T — 2 BT o

S 0k
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