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Structural identification of iridoids from leaves of Hydrangea macrophylla
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Abstract: Objective To investigate the chemical constituents of the leaves of Hydrangea macrophylla. Methods The chemical
constituents were separated and purified by various isolation methods (silica gel, ODS, and HPLC column chromatography), and their
structures were determined by the analysis of spectral data ("H-NMR, *C-NMR, and MS). Results Eleven compounds were obtained
and elucidated as following: secologanin ethyl methyl acetal (1), secologanin dimethyl acetal (2), secoxyloganin (3), 7-deoxyloganic
acid (4), loganic acid (5), 8-epi-loganin (6), loganin (7), 7-dehydrologanin (8), sweroside (9), epi-vogeloside (10), and vogeloside (11).
Conclusion Compound 1 is a new compound, named as macrophyoside. Compounds 3 and 8 are isolated for the first time from the
plants of Hydrangea Linn.
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x1 %&41~11 1 *C-NMR #4E (150 MHz, CD,;0D)
Table1 '*C-NMR data of compounds 1—11 (150 MHz, CD;0D)

AT, 1 2 3 4 5 6 7 8 9 10 11
1 97.9 97.9 97.4 97.9 97.6 96.2 97.7 95.4 98.0 98.6 98.0
3 153.2 153.3 153.6 152.8 152.1 152.5 152.1 153.3 153.9 154.5 154.1
4 111.8 111.7 109.9 113.0 114.0 114.1 114.0 111.1 106.1 105.4 105.2
5 29.4 29.4 28.4 353 32.0 31.0 322 28.3 28.5 22.9 253
6 33.7 333 35.0 334 42.6 41.2 42.7 435 26.0 30.3 31.7
7 103.5 104.5 176.2 34.2 75.1 79.3 75.1 220.7 69.7 103.4 105.5
8 135.9 135.8 134.3 36.5 42.0 45.2 42.2 44.7 133.4 133.4 133.1
9 45.4 454 45.1 49.0 46.4 43.0 46.5 46.6 43.8 43.0 43.8
10 119.8 119.8 120.7 20.9 13.4 14.4 13.5 13.7 120.9 121.1 121.2
11 169.2 169.2 168.8 171.1 170.9 169.2 169.6 168.9 168.5 167.5 167.7
-OCH; 51.7 51.7 51.7 51.7 51.7 51.8 57.0 57.1
1’ 100.2 100.1 99.8 100.2 99.9 99.7 100.1 100.2 99.7 100.4 99.8
2! 74.7 74.7 74.4 74.8 75.1 74.8 74.7 74.7 74.8 74.7 74.8
3 78.1 78.1 77.7 78.0 77.9 78.0 78.0 78.0 77.9 78.1 77.9
4' 71.6 71.6 71.3 71.6 71.5 71.8 71.6 71.6 71.6 71.5 71.6
5 78.4 78.4 78.1 78.3 78.2 78.4 78.3 78.4 78.4 78.4 78.4
6' 62.8 62.8 62.6 62.8 62.7 63.0 62.8 62.8 62.7 62.7 62.7
1" 52.2 52.6
2" 63.3 54.0
3" 15.6
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WA 11 TH-NMR %50 4 6: 5.49 (1H, d,
J =48 Hz, H-1), 7.41 (1H, s, H-3), 2.92 (1H, ddd, J =
8.3, 6.9, 6.8 Hz, H-5), 2.09 (1H, ddd, J=13.7, 6.9, 6.8
Hz, H-6a), 1.62 (1H, ddd, J = 13.7, 8.3, 4.2 Hz, H-6b),
456 (1H, dd, J = 6.8, 4.2 Hz, H-7), 5.73 (1H, ddd, J =
17.6, 10.3, 8.9 Hz, H-8), 2.67 (1H, ddd, J = 8.9, 6.8,
4.8 Hz, H-9), 5.31 (1H, dd, J = 17.6, 1.4 Hz, H-10a),
5.26 (1H, dd, J = 10.3, 1.4 Hz, H-10b) 3.69 (3H, s,
H-OCHs3), 4.66 (1H, d, J = 7.6 Hz, H-1"), 3.18 (1H, dd,
J =189, 7.6 Hz, H-2'), 3.35 (1H, dd, J = 9.6, 8.9 Hz,
H-3'), 3.27 (1H, dd, J = 9.6, 8.9 Hz, H-4"), 3.29 (1H,
overlapped, H-5"), 3.89 (1H, dd, J = 11.7, 2.1 Hz,
H-6'a), 3.66 (1H, dd, J = 11.7, 5.5 Hz, H-6'b), 3.28
(3H, s, H-1"), 1.17 3H, t, J = 7.6, 6.9 Hz, H-2"), 3.73
(1H, m, H-3"a), 3.61 (1H, m, H-3"b).

&9 2: AKA, FAB-MS: m/z 457 [M+
Na]". "H-NMR (600 MHz, CD;0D) 6: 5.50 (1H, d, J =
5.5 Hz, H-1), 7.42 (1H, s, H-3), 2.91 (1H, ddd, J = 8.3,
6.9, 6.8 Hz, H-5), 2.06 (1H, ddd, J = 13.7, 6.9, 6.8 Hz,
H-6a), 1.63 (1H, ddd, J = 13.7, 8.3, 4.1 Hz, H-6b),
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OCH;
11COOCH;
H

&2

4.69 (1H, dd, J = 6.8, 4.1 Hz, H-7), 5.72 (1H, ddd, J =
17.6, 10.3, 8.9 Hz, H-8), 2.67 (1H, ddd, J = 8.9, 6.8,
5.5 Hz, H-9), 5.30 (1H, dd, J = 17.6, 1.4 Hz, H-10a),
5.26 (1H, dd, J = 10.3, 1.4 Hz, H-10b), 3.69 (3H, s,
OCH,), 4.67 (1H, d, J = 7.6 Hz, H-1"), 3.19 (1H, dd,
J =289, 7.6 Hz, H-2"), 3.35 (1H, dd, J = 9.6, 8.9 Hz,
H-3"), 3.27 (1H, dd, J = 9.6, 8.9 Hz, H-4"), 3.89 (1H, dd,
J=11.7, 1.8 Hz, H-6'a), 3.66 (1H, dd, J = 11.7, 6.2 Hz,
H-6'b), 3.26 (3H, s, H-1"), 3.29 (3H, s, H-2"). “C-NMR
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