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Chemical constituents of Mangifera indica leaves (1)
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Abstract: Objective To study the chemical constituents of Mangifera indica leaves. Methods Silica gel, ODS, Sephadex LH-20
column chromatography, and HPLC were used to isolate and purify the constituents, and their structures were identified by
physicochemical properties and spectral data. Results Eleven compounds were isolated from 70% ethanol extract, and identified as
quercetin-3-O-B-L-rhamnopyranoside (1), hyperin (2), quercetin-3-O-p-glucopyranoside (3), 7-O-methylquercetin-3-O-f-L-
rhamnopyranoside (4), rhamnetin-3-O-B-D-glucopyranoside (5), amentoflavone (6), mangiferin (7), irisflophenone-3-C-B-glucoside
(8), maclurin-3-C-p-glucoside (9), 2,4',6-trihydroxy-4-methoxybenzophenone-2-O-B-glucoside (10), and irisflophenone-3-C-(6-O-p-
hydroxybenzoyl)-O-B-glucoside (11), respectively. Conclusion Compounds 4 and 10 are obtained from the plants of Mangifera L.
for the first time, and the NMR data of compound 11 is reported for the first time.
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O-B-HIA T (10). &5 R Myi-3-C-(6-O-p-FEHL K
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Mangifera indica L. [ IEAHAE A RS L, 200~
300 H (35 Byt L) s RO HIRER H, 10~
40 um G By T) s M AR TR, &
RN GFoss (CRIFEBAIAFHEAR AR D A
ODS, Chromatorex ODS MB 100—40/75 (Fuji Silisia
Chemical, Ltd., HA, 40~75 um); Sephadex LH-20
(Ge Healthcare Bio-Sciences AB, Fijfft); D101 K4L
W BB ORI T A TA PR A, 11D ; HPLC
F 23 Ak L S il 46 A1 845 43 50l 4 Cosmosil 5 Cog-
MS-I1 (Nacalai Tesque Inc., 250 mmX4.6 mm) LA
J (250 mmX20 mm). kel & o3 Hr il e 5
FEETHT RSB B2 7] . VARIAN 400MR 8 5
IR AR BT -
2 BBENEH

W el 5 kg, 9 it SBE[R] R4
2%, BRR 3 h, JRIERIOE A, f5E 1.163 kg.
B R 600 g, I 5 L Z818K g, FEGER £ 15
(5 L) B3 K, 73 A3 2R LME 2 B K 2
A BB 3 /K200 (346 @) T 2 L K,
0y, BRI R FLIR A i Ab 2E (H,0—95%
LlE), 135 95% LEFUEMLY) 84 g, HX 72 g Z21EAH
il [ ODS. Sephadex LH-20 254 (43 DL K i
RO LS T B, 2 Eaaie ey 2. 3. 7~
11, HUBSIR CBEAEHY) (120 @) £ IEAHRENR . SAH
ODS. Sephadex LH-20 &5 AT (13 DL A i ReAH (1%
LT, rE/REMEEY) 1. 4~6.
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a1 HEWAK. 'H-NMR (400 MHz,
CD;0D) &: 7.34 (1H, br s, H-2), 7.31 (1H, brd, J = 8
Hz, H-6'), 6.91 (1H, d, J = 8.0 Hz, H-5'), 6.36 (1H, br
s, H-8), 6.20 (1H, br s, H-6), 5.36 (1H, br s, H-1"),
3.34~4.23 (4H, m, sugar protons), 0.95 (3H, d, J =
6.0 Hz, rham-CHs). **C-NMR (100 MHz, CD;0D) 6:
179.7 (C-4), 165.9 (C-7), 163.3 (C-5), 159.3 (C-9),
158.6 (C-2), 149.8 (C-4"), 146.5 (C-3'), 136.3 (C-3),
123.0 (C-6"), 122.9 (C-1), 117.0 (C-5"), 116.4 (C-2",

105.9 (C-10), 103.6 (C-1"), 99.8 (C-6), 94.7 (C-8),
73.3 (C-4"), 72.1 (C-3"), 72.0 (C-2"), 71.9 (C-5"),
17.7 (C-6") LA bttt ts 50kt A 55,
W E A 1 A 55 -3-O-B-L- BB 1T

&Y 2. FOHA. 'H-NMR (400 MHz,
DMSO-dg) 6: 12.59 (s, 5-OH), 7.67 (1H, dd, J = 8.4,
2.0 Hz, H-6"), 7.54 (1H, d, J = 2.0 Hz, H-2"), 6.82 (1H,
d, J = 8.4 Hz, H-5), 6.39 (1H, d, J = 1.2 Hz, H-8),
6.18 (1H, d, J = 1.2 Hz, H-6), 5.37 (1H, d, J = 7.6 Hz,
H-1"), 3.17~3.66 (6H, m, sugar protons). *C-NMR
(100 MHz, DMSO-dg) &: 177.3 (C-4), 164.7 (C-7),
161.1 (C-5), 156.2 (C-9), 156.0 (C-2), 148.4 (C-4"),
144.7 (C-3'), 133.3 (C-3), 121.8 (C-1'), 120.9 (C-6'),
115.2 (C-5'), 115.1 (C-2'), 103.6 (C-10), 101.7 (C-1"),
98.7 (C-6), 93.5 (C-8), 75.7 (C-5"), 73.1 (C-3"), 71.1
(C-2"), 67.8 (C-4"), 60.0 (C-6"). LA L titisidhiy
SCHRARIE A — ), S LA 2 e kT

& 3: FBA. '"H-NMR (400 MHz,
DMSO-dg) d: 12.64 (1H, s, 5-OH), 7.58 (2H, m, H-2,
6'), 6.84 (1H, d, J = 8.8 Hz, H-5'), 6.39 (1H, br s,
H-8), 6.19 (1H, br s, H-6), 5.46 (1H, d, J = 7.6 Hz,
H-1"), 3.10~3.60 (6H, m, sugar protons). *C-NMR
(100 MHz, DMSO-dg) &: 177.2 (C-4), 164.6 (C-7),
161.1 (C-5), 156.2 (C-9), 156.0 (C-2), 148.4 (C-4"),
144.7 (C-3'), 133.2 (C-3), 121.5 (C-1'), 120.9 (C-6'),
116.0 (C-5'), 115.1 (C-2'), 103.7 (C-10), 100.8 (C-1"),
98.6 (C-6), 93.4 (C-8), 77.4 (C-5"), 76.4 (C-3"), 74.0
(C-2"), 69.8 (C-4"), 60.8 (C-6"). LA FGitiiiais
SCRE A, WA 3 -
3-O-B-D-Hi A b 7 .

&Y 4: BB KA. 'TH-NMR (400 MHz,
CD;30D) ¢: 7.36 (1H, d, J = 1.2 Hz, H-2'), 7.33 (1H,
dd, J = 8.0, 1.2 Hz, H-6'), 6.91 (1H, d, J = 8.0 Hz,
H-5'), 6.54 (1H, d, J = 2.0 Hz, H-8), 6.32 (1H, d, J =
2.0 Hz, H-6), 5.37 (1H, br s, H-1"), 4.23 (1H, br s,
H-2"), 3.87 (3H, s, 7-OMe), 3.76 (1H, dd, J = 9.2, 3.2
Hz, H-3"), 3.43 (1H, m, H-5"), 3.35 (1H, m, H-4"),
0.95 (3H, d, J = 6.4 Hz, H-6"). 'H-NMR (400 MHz,
DMSO-dg) 6: 12.69 (1H, s, 5-OH), 7.34 (1H, d, J = 2.0
Hz, H-2'), 7.29 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.87
(1H, d, J = 8.4 Hz, H-5'), 6.69 (1H, d, J = 2.0 Hz,
H-8), 6.39 (1H, d, J = 2.0 Hz, H-6), 5.29 (1H, br s,
H-1"), 3.87 (3H, s, 7-OMe), 0.83 (3H, d, J = 6.4 Hz,
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H-6"). *C-NMR (100 MHz, CD;0D) §: 179.8 (C-4),
167.2 (C-7), 162.9 (C-5), 159.6 (C-9), 158.4 (C-2),
150.0 (C-4), 146.5 (C-3"), 136.5 (C-3), 123.0 (C-6'),
122.8 (C-1"), 117.0 (C-2'), 116.4 (C-5'), 106.8 (C-10),
103.6 (C-1"), 99.0 (C-6), 93.1 (C-8), 73.3 (C-4"), 72.1
(C-3"), 72.1 (C-5"), 71.9 (C-2"), 56.5 (7-OMe), 17.7
(C-6") LA Feiti ity 15 SepkapaE s A — 5, iy
fisE & 4 O 7-O- FHJER Bz 35-3-O-B-L- B i 7o

kv 5. R K. 'H-NMR (400 MHz,
CD;0D) §: 7.73 (1H, d, J = 2.0 Hz, H-2"), 7.60 (1H,
dd, J = 8.4, 2.0 Hz, H-6), 6.87 (1H, d, J = 8.4 Hz,
H-5'), 6.55 (1H, d, J = 2.0 Hz, H-8), 6.31 (1H, d, J =
2.0 Hz, H-6), 5.28 (1H, d, J = 7.6 Hz, H-1"), 3.86 (3H,
s, 7-OMe), 3.23~3.72 (6H, m, sugar prontons).
'H-NMR (400 MHz, DMSO-dg) &: 12.70 (1H, s,
5-OH), 7.60 (2H, m, H-2', 6"), 6.86 (1H, d, J = 8.4 Hz,
H-5), 6.71 (1H, d, J = 2.0 Hz, H-8), 6.38 (1H, d, J =
2.0 Hz, H-6), 5.49 (1H, d, J = 7.2 Hz, H-1"), 3.87 (3H,
s, 7-OMe). *C-NMR (100 MHz, CDs0OD) &: 179.6
(C-4), 167.4 (C-7), 162.8 (C-5), 159.3 (C-9), 158.3
(C-2), 150.0 (C-4'), 146.0 (C-3'), 135.8 (C-3), 125.7
(C-6"), 123.3 (C-1'), 117.7 (C-2), 116.0 (C-5'), 106.6
(C-10), 104.2 (C-1"), 99.1 (C-6), 93.1 (C-8), 78.4
(C-5"), 78.1 (C-3"), 75.8 (C-2"), 71.2 (C-4"), 62.6
(C-6"), 56.6 (7-OMe). LA )il % s 5 Sk iE
A, WA 5 b R ZEHE-3-0-B-D-4
ZE LRI Y

W& 6: T A. H-NMR (400 MHz,
CD30D) ¢: 7.93 (1H, brs, H-2""), 7.76 (1H, brd, J = 8
Hz, H-6"), 7.43 (2H, d, J = 8.4 Hz, H-2', 6'), 7.04
(1H, d, J = 8.0 Hz, H-5""), 6.67 (2H, d, J = 8.4 Hz,
H-3', 5), 6.51 (2H, br s, H-3, 3"), 6.38 (1H, br s,
H-8"), 6.32 (1H, s, H-6), 6.14 (1H, br s, H-6").
BC-NMR (100 MHz, CD;0D) §: 184.1 (C-4), 183.6
(C-4"), 166.0 (C-2"), 165.9 (C-2), 165.8 (C-7"), 163.5
(C-7), 163.0 (C-4'), 162.4 (C-5, 5"), 160.9 (C-4"),
159.2 (C-9”), 156.4 (C-9), 132.8 (C-6"), 129.3 (C-2,
6'), 128.9 (C-2"), 123.1 (C-1", 3"), 1215 (C-1),
117.3 (C-5"), 116.8 (C-3', 5'), 105.4 (C-10"), 105.3
(C-10), 105.2 (C-8), 104.0 (C-3"), 103.3 (C-3), 100.2
(C-6), 100.1 (C-6"), 95.2 (C-8"). LA _E)Gilisidis
SCERIRGEIEA 3, R e 6 R W
T o

&Y 7. FAKA. 'H-NMR (400 MHz,
DMSO-dg) 6: 13.79 (1H, s, 5-OH), 10.59 (2H, br s, 6,
7-OH), 9.82 (1H, br s, 3-OH), 7.38 (1H, s, H-8), 6.86
(1H, s, H-5), 6.37 (1H, s, H-4), 459 (1H, d, J = 9.6
Hz, H-1"). C-NMR (100 MHz, DMSO-dg) J: 178.9
(C-9), 163.7 (C-3), 161.6 (C-1), 156.1 (C-4a), 154.3
(C-6), 150.7 (C-10a), 143.7 (C-7), 111.3 (C-8a), 107.7
(C-8), 107.5 (C-2), 102.4 (C-5), 101.1 (C-9a), 93.2
(C-4), 81.5 (C-5), 78.8 (C-3), 73.0 (C-1'), 70.5 (C-4'),
70.1 (C-2'), 61.4 (C-6"). LA FotisEidhiyy 15 scikdi i
A, MRS T R

&Y 8: WK A. 'TH-NMR (400 MHz,
DMSO-dg) d: 7.58 (2H, d, J = 8.8 Hz, H-2', 6'), 6.80
(2H, d, J = 8.8 Hz, H-3', 5"), 5.97 (1H, s, H-5), 4.62
(1H, d, J = 9.6 Hz, H-1"), 3.18~3.66 (6H, m, sugar
protons). *C-NMR (100 MHz, DMSO-ds) J: 194.6
(C-7), 161.3 (C-4), 159.0 (C-4), 157.3 (C-2), 156.7
(C-6), 1315 (C-2', 6'), 130.6 (C-1'), 114.6 (C-3, 5'),
106.9 (C-1), 103.6 (C-3), 94.8 (C-5), 80.9 (C-5"), 78.2
(C-3"), 74.6 (C-1"), 71.8 (C-2"), 69.5 (C-4"), 60.4
(C-6") LAE il Bty b5 scmkaias — 8, e
SEAEY) 8 95 R i-3-C-B- i A Bl 4 -

&Y 9: MHEOHA. 'H-NMR (400 MHz,
DMSO-dg) d: 7.16 (1H, d, J = 2.0 Hz, H-2"), 7.07 (1H,
dd, J = 8.4, 2.0 Hz, H-6), 6.75 (1H, d, J = 8.4 Hz,
H-5%, 5.95 (1H, s, H-5), 4.61 (1H, d, J = 9.6 Hz,
H-1"), 3.17~3.65 (6H, m, sugar protons). *C-NMR
(100 MHz, DMSO-dg) &: 194.5 (C-7), 158.3 (C-4),
156.6 (C-2), 156.2 (C-6), 149.9 (C-4'), 144.4 (C-3'),
130.9 (C-1), 122.2 (C-6'), 116.1 (C-2'), 114.6 (C-5),
107.4 (C-1), 103.5 (C-3), 94.7 (C-5), 80.9 (C-5"), 78.2
(C-3"), 746 (C-17), 71.9 (C-2"), 69.4 (C-4"), 60.3
(C-6")o LAk i i 249 15 Sk s 5 A — 5,
WU E A 9l FeRs 32-3-C-B-T A HE 1T -

A 10: KA. "H-NMR (400 MHz,
CDs0D) &: 7.69 (2H, d, J = 8.8 Hz, H-2', 6'), 6.79
(2H, d, J = 8.8 Hz, H-3', 5'), 6.38 (1H, br s, H-5), 6.17
(1H, br s, H-3), 4.87 (1H, d, J = 8.0 Hz, H-1"), 3.87
(1H, dd, J = 12.0, 1.6 Hz H-6"a), 3.64 (1H, dd, J =
12.0, 6.0 Hz, H-6"b), 3.79 (3H, s, 4-OMe), 3.38 (2H,
m, H-3", 5”), 3.26 (1H, m, H-4"), 3.13 (1H, dd, J =
8.0, 8.0 Hz, H-2"). *C-NMR (100 MHz, CD;0D) 6:
197.1 (C-7), 164.2 (C-4), 164.0 (C-4"), 159.1 (C-6),
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158.4 (C-2), 133.5 (C-2', 6'), 131.8 (C-1'), 116.0 (C-3',
5%, 111.7 (C-1), 102.4 (C-1"), 96.8 (C-5), 94.9 (C-3),
78.3 (C-5"), 77.8 (C-3"), 74.7 (C-2"), 71.2 (C-4"), 62.6
(C-6"), 56.0 (4-OMe). LA )it Hdin 4 5 SCiik ks
A, e e 10 b 2,4'6- K4
HH 28U 5k 2 F i -2-O-B- 1 4 Bl

A 10 % 3 R R ' H-NMR i+, 6 7.80~
7.81 (2H, m), 6.71 (2H, br s), 578 (1H, s) K&
BC-NMR ' 5 198.9, 163.3, 162.7, 161.2, 161.2,
133.2, 133.0, 133.0, 115.9, 115.9, 107.2, 102.9, 95.8
ERARANL S, I EHEY) 8 IR HEE R AHNT L,
$oR I BHZ A irisflophenone. *H-NMR F1 *C-NMR
TR X 432 T 7.80 (2H, m), 6.71 (2H, br s)
J 167.4 (RIEEMRAS ), 133.0, 122.3, 115.4 %515 5,
HEM L5 R P AR — DRI L S5 B, )
bh, Oc 83.0. 77.7. 745. 744, 71.6. 62.4 25Tk(s
5 BTN G5 T S BB S DUBR B X A o AR
¥, gt A A4 5.15 (1H, d, 1= 9.6
Hz), JE516G4) 8 XTI, e %N B-D-Hi%H
B . £E "H-"H COSY il sh T LA %231 6 5.15 (1H, d,
J=9.6 Hz) 5 5.54 (1H, dd, J = 9.6, 9.6 Hz) #1¢,
HMBC ¥ oy 5.54 5 oc 167.4 M5, Rtk
LS Py BOE B ATRE 0 2 fr. 23y 'H-H
COSY. HMQC. HMBC i, #fietb&d 11 AR
153 i -3-C-(6-O-p- £ L 2K HY B 5L -B-Hil 4 b« &0 A )
SCHR, REIATIZA Y NMR Sl .. Ik
BRI B W R : *H-NMR (400 MHz, CD;0D) &: 7.80
(4H, m, H-2', 6, 2", 6""), 6.71 (4H, br s, H-3", 5', 3",
5", 5.78 (1H, s, H-5), 5.54 (1H, dd, J = 9.6, 9.6 Hz,
H-2"), 5.15 (1H, d, J = 9.6 Hz, H-1"), 3.90 (1H, dd,
J =120, 1.6 Hz, H-6"a), 3.79 (1H, dd, J = 12.0, 6.5
Hz, m, H-6"b), 3.77 (1H, dd, J = 9.6, 9.6 Hz, H-3"),
3.62 (1H, dd, J = 9.6, 9.6 Hz, H-4"), 3.49 (1H, m,

H-5"). C-NMR (100 MHz, CD;0OD) &: 198.9 (C-7),
167.4 (C-7"), 163.3 (C-4', 4", 162.7 (C-4), 161.2
(C-2, 6), 133.2 (C-1), 133.0 (C-2/, 6/, 2", 6", 122.3
(C-1"), 115.9 (C-3', 5'), 115.4 (C-3", 5™, 107.2 (C-1),
102.9 (C-3), 95.8 (C-5), 83.0 (C-5"), 77.7 (C-3"), 745
(C-17), 74.4 (C-2"), 71.6 (C-4"), 62.4 (C-6").
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