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Chemical constituents of Mangifera indica leaves (I)
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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
7-O-methylquercetin-3-O-B-L-
rhamnopyranoside (4), rhamnetin-3-O-B-D-glucopyranoside (5), amentoflavone (6), mangiferin (7), irisflophenone-3-C-f-glucoside

(8), maclurin-3-C-B-glucoside (9), 2,4',6-trihydroxy-4-methoxybenzophenone-2-O-f-glucoside (10), and irisflophenone-3-C-(6-O-p-

quercetin-3-O-B-L-rhamnopyranoside (1), hyperin (2), quercetin-3-O-B-glucopyranoside (3),

hydroxybenzoyl)-O-p-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.
Key words: Mangifera L.; the leaves of Mangifera indica L.; flavonoid glycosides; mangiferin; NMR spectral data
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Mangifera indica L. Mo IEAHFE IS FAERR, 200~
300 H G R EL L] s w2 O e H, 10~
40 um CF ByIVEACT) s ME AR TR, &
RAENE GFase CREEABERHLA AT Al
ODS, Chromatorex ODS MB 100—40/75 (Fuji Silisia
Chemical, Ltd., HA, 40~75 pm); Sephadex LH-20
(Ge Healthcare Bio-Sciences AB, Ffifit); D101 K4L
W BB i R T A AT B ], #5200 s HPLC
F 3 B A B S il 26 A 25 53 50l 24 Cosmosil 5 Cig-
MS-II (Nacalai Tesque Inc., 250 mmX4.6 mm) LA
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11, BUESPR CBRAHY) (120 @) S IEAHRERS . SAH
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a1 HEKMAK. '"HNMR (400 MHz,
CD;0OD) o: 7.34 (1H, br s, H-2"), 7.31 (IH, br d, /=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, tham-CHs). "“C-NMR (100 MHz, CD;0D) §:
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")o LA OGR4 5 SCifApE S A —2,
W E AT 1 A 3R -3-0-B-L- 2B 1T

& 2. B K. 'HINMR (400 MHz,
DMSO-d) d: 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-dy) 6: 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 LI Gilisdiity 5
SCHRIRE R A 30, Mo E e S 2 e BT

&Y 3. BB oK. 'H-NMR (400 MHz,
DMSO-d) 6: 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-dy) 6: 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"). VL FYit¥diiy
SCRRIREIEA B, e A 3 i -
3-0-B-D-F % i

&Y 4. HAKAK. 'THNMR (400 MHz,
CDs0D) d: 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-d) d: 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")o LA EJG R 14 5 SCiik AR S A — 50,
e EY) 4 7-O-HBEH K 22-3-0-B-L- I HE 1 -

&Y 5. BF K. 'TH-NMR (400 MHz,
CD;0OD) 8: 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-dgs) 6: 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, CD;0D) §: 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 FIGiEE s 145 SOk E
A5, Mt & 5 h R 2EE-3-0-8-D-Hi
ZE LRI Y o

AW 6: K. 'H-NMR (400 MHz,
CD;0D) 6: 7.93 (1H, br s, H-2""), 7.76 (1H, br d, 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", 121.5 (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") LAYty Ly
SCHRIRIEIEA S, M E LS 6 A RELEAZ AL
T o

&Y 7. #OHAK. 'HINMR (400 MHz,
DMSO-dg) d: 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), 4.59 (1H, d, J = 9.6
Hz, H-1"). "“C-NMR (100 MHz, DMSO-dq) 6: 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")o LA FotiEidhi 3y 15 scik i i
AR, WA T R

&Y 8: WH kA, 'H-NMR (400 MHz,
DMSO-dg) : 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-dg) &: 194.6
(C-7), 161.3 (C-4"), 159.0 (C-4), 157.3 (C-2), 156.7
(C-6), 131.5 (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")o VL b6 K 14 5 Sk — 5, sy
SEAEY) 8 975 R Hi-3-C-B- i A Bl 1 -

e 9: WK A. 'TH.NMR (400 MHz,
DMSO-dg) 6: 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-d¢) d: 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"), 74.6 (C-1"), 71.9 (C-2"), 69.4 (C-4"), 60.3
(C-6")o LA b Jeile ¥t 35 15 Scik s s A — 5,
WO E A G 9 Ry Z b 28-3-C-B- i Bl 1

AP 10: HEEK A, '"H-NMR (400 MHz,
CD;0OD) d: 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) §:
197.1 (C-7), 1642 (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 b el 4y 5 SCik i e
A5, e A 10 h 2,4,6-=FiIk-4-
FH A8 55— 2K Rl -2-O-B- T 4 B 1

A 112 9% 35 (R K 'H-NMR ¥+, 6 7.80~
7.81 (2H, m), 6.71 (2H, br s), 5.78 (1H, s) &
BC.NMR 1§ 1989, 163.3, 162.7, 1612, 161.2,
133.2, 133.0, 133.0, 115.9, 115.9, 107.2, 102.9, 95.8
SRR A, T SMA Y 8 IR REEHE AT
$R I BHZ A irisflophenone. 'H-NMR FiI *C-NMR
HEIA X 432 T 7.80 (2H, m), 6.71 (2H, br s)
Fe 167.4 GRIEERR(S 5), 133.0, 122.3, 115.4 25455,
HEM S5 R P AR — IR IR L S5 BE. )
bh, OS¢ 83.0v 77.7. 745, 744, T1.6. 62.4 ZEmAE
TP G R R ) S BB A LB T 205 oA E
¥, gt A M AR 5.15 (1H, d, J= 9.6
Hz), JE54G1 8 HXTHR, #ciziih B-D-Hi%
B 78 "H-"H COSY ] LIML 528 6 5.15 (1H, d,
J=9.6 Hz) 4 5.54 (1H, dd, J=9.6, 9.6 Hz) #1%,
HMBC i oy 5.54 55 5c 167.4 MK, $oRipdk
K L SR P BOEREAE A 2 1. 274 'H-'H
COSY. HMQC. HMBC i, #figiead 11 Hi5 R
193 i -3-C-(6-O-p-F2 H I8 AL )-B- I 4 b . 4
SCHR, REIATIZA S Y NMR SR .. Ik
¥4 B 1 F ;. "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=12.0, 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;0D) ¢: 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"), 74.5
(C-1"), 74.4 (C-2"), 71.6 (C-4"), 62.4 (C-6").
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