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Chemical constituents isolated from branches of Malus pumila
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Abstract: Objective To study the chemical constituents from the branches of Malus pumila. Methods Compounds were isolated
and purified on many kinds of column chromatography, such as silica gel, Sephadex LH-20, ODS, and PHPLC. The structures of the
obtained compounds were identified by their physical properties and spectroscopic data. Results Eleven compounds were separated
and purified from the ethyl acetate extract from the branches of M. pumila. They were identified to be phloretin (1), erlodictyol (2),
8-methoxyl-kaempferol-7-O-rhamnoside (3), quercetin (4), 6-methoxy-quercetin (5), protocatechuic acid methyl ester (6),
quercetin-3-O-arabinofuranosidase (7), phlorizin (8), aureusidin-6-O-B-D-glucoside (9), quercetin-3-O-D-xylose (10), and
3,4-dihydroxybenzoic acid ethyl ester (11). Conclusion Compounds 2 and 9 are firstly reported from the plants of Rosaceae.
Compound 11 is isolated from this genus and compound 3 is obtained from this plant for the first time.
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3,4-dihydroxybenzoic acid ethyl ester
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DMSO-ds) d: 12.20 (2H, brs, 5, 9-OH), 10.30 (1H,
brs, 7-OH), 9.20 (1H, brs, 4'-OH), 7.02 (2H, d, J = 8.4
Hz, H-2', 6), 6.66 (2H, d, J = 8.40 Hz, H-3', 5'), 5.82
(2H, brs, H-6, 8), 3.20 (2H, t, J = 8.0 Hz, H-a), 2.75
(2H, t, J = 8.0 Hz, H-f); “C-NMR (100 MHz,
DMSO-dg) 6: 204.2 (C-4), 164.6 (C-7), 164.2 (C-5, 9),
155.4 (C-4"), 131.6 (C-1"), 129.1 (C-2', 6), 115.1
(C-3', 5"), 103.2 (C-10), 94.7 (C-6, 8), 45.4 (C-a), 29.5
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(1H, s, H-2"), 6.75 (1H, d, J = 8.0 Hz, H-6"), 6.74 (1H,
d, J= 8.0 Hz, H-5"), 5.87 (2H, brs, H-6, 8), 5.34 (1H,
dd, J=3.0, 12.4 Hz, H-2), 3.22 (1H, dd, J = 12.4,17.0
Hz, H-3), 2.67 (1H, dd, J = 3.0, 17.0 Hz, H-3);
BC-NMR (100 MHz, DMSO-dq) J: 196.2 (C-4), 166.8
(C-7), 163.5 (C-5), 162.8 (C-9), 145.7 (C-3"), 145.2
(C-4'), 129.5 (C-1"), 117.9 (C-6"), 115.3 (C-5"), 114.3
(C-2), 101.7 (C-10), 95.8 (C-6), 95.0 (C-8), 78.4
(C-2), 42.1 (C-3). &4 kR iE" e o 2 H
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(C-4), 160.0 (C-5), 157.1 (C-7, 9), 155.9 (C-4), 148.7
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H-8), 6.21 (1H, d, J = 2.2 Hz, H-6); "*C-NMR (100
MHz, DMSO-ds) &: 176.3 (C-4), 164.3 (C-7), 160.2
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Hz, H-6'), 6.89 (1H, d, J = 8.2 Hz, H-5'), 6.24 (1H, s,
H-8), 3.91 (3H, s, -OCH3); "“C-NMR (100 MHz,
DMSO-dg) d: 177.5 (C-4), 157.9 (C-7), 157.5 (C-9),
150.2 (C-5), 148.9 (C-2), 148.0 (C-4'), 146.3 (C-3"),

137.3 (C-3), 129.1 (C-6), 124.3 (C-1"), 121.7 (C-6"),
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(1H, brs, H-6), 5.59 (1H, brs, H-1"), 4.16 (1H, brs,
H-2"), 3.87 (1H, m, H-3"), 3.73 (1H, m, H-4"), 3.32
(2H, m, H-5"); “C-NMR (100 MHz, DMSO-ds)
177.6 (C-4), 164.5 (C-7), 161.2 (C-5), 156.8 (C-2),
156.3 (C-9), 148.5 (C-4"), 145.1 (C-3'), 133.3 (C-3),
121.6 (C-1"), 120.9 (C-6'), 115.5 (C-2"), 115.4 (C-5"),
107.8 (C-17), 103.8 (C-10), 98.7 (C-6), 93.5 (C-8),
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d, J = 1.5 Hz, H-3"), 5.96 (1H, d, J = 1.5 Hz, H-5),
5.82 (2H, brs, H-6, 8), 5.03 (1H, d, J = 6.8 Hz, H-1"),
3.30~3.91 (6H, m, H-2"~6"), 3.45 (1H, t, J = 8.0
Hz, H-u), 2.87 (2H, t, J = 8.0 Hz, H-p); “C-NMR
(100 MHz, DMSO-ds) d: 204.2 (C-4), 164.6 (C-7),
164.2 (C-5, 9), 155.4 (C-4"), 131.6 (C-1"), 129.1 (C-2/,
6), 115.1 (C-3', 5"), 103.7 (C-10), 94.7 (C-6, 8), 102.1
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(C-3"), 74.8 (C-2"), 712 (C-4"), 62.3 (C-6"), 45.4
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WIS AT YRR I AL A Y . "H-NMR (400 MHz,
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dd, J = 7.3, 1.5 Hz, H-6), 6.82 (1H, d, J = 7.3 Hz,
H-5"), 6.35 (1H, s, H-5), 6.29 (1H, s, H-7), 5.09 (1H,
d, J = 8.0 Hz, H-1"), 3.30~3.91 (6H, m, H-2"~6");
BC-NMR (100 MHz, DMSO-d;) J: 178.3 (C-3), 168.3
(C-4), 167.4 (C-6), 156.9 (C-8), 147.6 (C-4"), 145.7
(C-3"), 145.5 (C-2), 124.1 (C-6"), 123.5. (C-1"), 117.5
(C-2)), 115.9 (C-5"), 110.1 (C-10), 103.3 (C-9), 99.8
(C-1"), 98.1 (C-7), 92.4 (C-5), 77.2 (C-5"), 76.7
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Hz, H-6'), 6.85 (1H, d, J = 8.4 Hz, H-5'), 6.40 (1H,
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