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Six secoiridoid glycosides, epi-vogeloside, vogeloside, secologanoside 7-methyl ester,

loganic acid, (7S)-secologanin n-butyl methyl acetal and (7R)-secologanin 7-butyl methyl

acetal, and a flavonol glycoside, kaempferol-3-O-p-p-glucopyranosyl-(1—->2)-3-p-

galactopyranoside, have been isolated from the leaves of Hydrangea macrophylla subsp.

serrata, (THune.) Makmo (Saxifragaceae). The structures were elucidated on the ‘basis of

their spectral data.
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Table 1. HPLC Data (tz) for Compounds 5, 6, 8 and 9

Compound tr (min) Compound tr (min)
8 (78) 38.2 5 (7R) 84.0
9 (7R) 65.5 6 (75) 118.4

Condition: column, TSKgel ODS-120T (7.8 mm i.d. X 30 cm); mobile
phase, MeOH — H,O (1 : 1); flow rate, 1.0 ml/min; UV detector, 240 nm.

Table 2. 'H- and 3C-NMR Data for Compounds 5 and 6 (CDsOD)

5 6
No. SH 8¢ SH 8¢
1 550 (d,J=5.4Hz) 98.0 5.49 (d,J =5.4Hz) 97.9
3 742 (d,J=12Hz) 153.3 741 (d,J=1.2Hz) 153.2
4 111.8 111.8
5 2.93 (m) 29.3 2.91 (m) 29.3
6A 1.64 (m) 33.8 1.61 (m) 33.6
B 2.06 (m) 2.09 (m)
7 4.54 (m) 100.2 4.58 (m) 100.2
8 5.72 (m) 135.8 5.72 (m) 135.9
9 2.67 (m) 454 2.68 (m) 45.4
10A 5.26 (dd,J=9.3,2.0Hz) 119.8 526 (dd,J=9.3,20Hz) 1198
B . 5.30 (dd,J =185,2.0 Hz) 5.30 (dd,J = 18.5,2.0 Hz)
11 169.2 169.2
1I'A 3.42 (m) 66.4 3.42 (m) 67.7
B 358 (m) 3.57 (m)
2 1.54 (m) 33.1 1.52 (m) 33.1
3 1.41 (m) 20.5 1.38 (m) 20.5
4 094 (t,J="7.3Hz) 14.3 0.93 (t,J="7.4Hz) 14.3
7-OCHs 3.30 (s) 53.9 3.28 (s) 52.5
11-OCH, 3.69 (s) 51.7 3.69 (s) 51.7
1" 4.66 (d,J="7.8Hz) 104.0 4.66 (d,J=8.1Hz) 103.7
2 74.7 747
3 78.4 78.5
4" 71.6 71.6
5" 78.1 78.1
6" 62.5 62.5
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Epivogeloside (1) LK. [a]2 —120°
(c = 0.32, MeOH). 'H-NMR (400 MHz, CD;0OD) &:
1.72 (1H,dd,J = 13.7, 2.9 Hz, H-6A), 1.86 (1H, dd,
J =137, 4.9 Hz, H-6B), 2.64 (1H, m, H-9), 3.51
(3H, s, 7-OCHs), 4.67 (1H, d, J = 7.8 Hz, H-1"),
5.25—5.34 (3H,m, H-7, H>-10), 550 (1H, m, H-8),
5556 (1H,d,J = 1.5 Hz, H-1), 7.61 (1H,d,J = 2.4
Hz, H-3). FAB-MS mi/z:411 (M + Na)*.

Vogeloside (2) EFIEAG K. [w]® —203° (¢
= 0.54, MeOH). 'H-NMR (400 MHz, CD;0D) &:
1.48 (1H, dd, J = 13.4, 9.8 Hz, H-6A), 1.98 (1H,
dd, J = 13.4, 4.2 Hz, H-6B), 2.69 (1H, m, H-9),
3.56 (3H,s, 7-OCHs), 4.67 (1H, d, J = 7.8 Hz, H-
1'), 5.25—5.34 (3H, m, H-7, H,-10), 5.52 (1H,
m, H-8), 556 (1H, s, H-1), 7.59 (1H, d, J = 1.2
Hz, H-3). FAB-MSm/z: 411 (M + Na)*.

Secologanoside 7-methyl ester (3) 45 M
K. [a]®® —103° (c = 0.23, MeOH). 'H-NMR
(400 MHz, CD;0D) ¢:2.23 (1H, dd, J = 16.3, 8.9
Hz, H-6A), 2.81 (1H, m, H-9), 2.92 (1H, dd, J =
16.3, 4.8 Hz, H-6B), 3.67 (3H, s, 7-OCHs), 4.64
(1H, d, J = 7.7 Hz, H-1"), 5.23 (2H, m, H,-10),
5.47 (1H,d, J = 3.8 Hz, H-1), 5.62 (1H, m, H-8),
7.45 (1H, d,J = 1.8 Hz, H-3). FAB-MS m/z: 413
M + H)*, 427 (M + Na)*.

Loganic acid (4) &K, H-NMR (400
MHz, CD;0OD) 8: 1.09 (3H, d, J = 7.0 Hz, H;-10),
166 (1H, m, H-6a), 1.87 (1H, m, H-8), 2.01 (1H,
m, H-9), 2.23 (1H, m, H-68), 3.09 (1H, m, H-5),
4.04 (1H, m, H-7), 4.65 (1H, d, J = 7.7 Hz, H-1"),
526 (1H,d,J=4.4Hz H-1),7.36 (1H,s, H-3).

(7R)-Secologain n-butyl methyl acetal (5) &
IEE. [a]® —102° (¢ = 0.74, MeOH). UV A
max (MeOH) nm (log €): 233 (4.00). '"H-NMR
(600 MHz, CDs0OD): Table 2. 3C-NMR (150 MHz,
CD3;0D): Table 2. FAB-MS m/z: 403 (M —
C4HoO) ", 445 (M — CH30)*, 499 (M + Na)*.
HR-FAB-MS m/z: 499.2142 [(M + Na)*, Caled
for Cy5Ha0;:Na: 499.2156].

(75)-Secologanin n-butyl methyl acetal (6) &
PR, [a]® —110° (c = 0.87, MeOH). UV A
max (MeOH) nm (log €): 233 (4.00). 'H-NMR
(600 MHz, CD30D): Table 2. 3C-NMR (150 MHz,
CD3;0D): Table 2. FAB-MS m/z: 403 (M —
C,Hy0)*, 445 (M — CH;0)*, 499 (M + Na)*.
HR-FAB-MS m/z: 499.2145 [(M + Na)*, Caled
for CgsHss01:Na: 499.2156].

Kaempferol-3-O-3-p-glucopyranosyl-(1—2)-3-p-
galactopyranoside (7) EREBH K. [a]2® —
32.1° (¢ = 0.11, MeOH). UV A pax (MeOH) nm
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(log €): 265 (4.21), 349 (4.09). 'H-NMR (600
MHz, CD;0D) ¢&: 4.40 (1H, dd, J = 9.5, 7.7 Hz, H-
2"),4.75 (1H,d,J = 7.7 Hz, H-1"), 5.34 (1H,d,J
= 7.7 Hz, H-1"), 6.19 (1H, d, J = 2.2 Hz, H-6),
6.39 (1H,d,J = 2.2 Hz, H-8),6.90 (2H,d,J = 8.8
Hz, H-3, H-5), 7.86 (2H, d, J = 8.8 Hz, H-2, H-6).
BO-NMR (150 MHz, CDsOD) 8: 62.0 (C-6"), 62.7
(C-6"), 70.1 (C-4"), 71.4 (C-4"), 74.9 (C-2"),
75.5 (C-3"), 77.0 (C-5"), 78.0 (C-5"), 78.3 (C-
3"), 80.3 (C-2"), 94.8 (C-8), 100.0 (C-6), 101.1
(C-1"), 104.8 (C-1"), 105.7 (C-10), 116.3 (C-3'
and C-5'), 122.8 (C-1'), 132.5 (C-2' and C-6'),
135.0 (C-3), 158.6 (C-2), 158.8 (C-9), 161.6 (C-
4"), 163.2 (C-5), 166.4 (C-7), 179.9 (C-4). FAB-
MS m/z: 611 (M + H)*,633 (M + Na)*.
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