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Apigenin glycosides from Euphorbia humifusa Wild.
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Military Medical Science, Beijing 100850, China)

Abstract: The investigation on the herbal of Euphorbia humifusa Wild. was carried out in order to find its
anti-HBV constituents. The isolation and purification were performed by chromatography such as Sephadex
LH-20, MCI GEL CHP 20P, etc. Based on the spectral analysis, five apigenin glycosides were identified as api-
genin-7-0-(6"-0-galloyl)-#-D-glucopyranoside (1), apigenin-7-O-f-D-apiofuranosyl (1—2)-$-D-glucopyranoside
(2), apigenin-7-O--D-lutinoside (3), apigenin-7-O-S-D-glucopyranside (4) and apigenin (5). Among them,

compound 1 is a new compound, compound 2 and 3 were isolated from this plant for the first time.
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Figure 1 The structure and key HMBC correlations of
compound 1
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Table 1 NMR data and major correlations from HMBC of
compound 1 in DMSO-d; (4, J in Hz)

Position On oc HMBC
Apigenin
2 1644 H-3,2,6'
3 6.85 (1H, s) 103.1
4 1819 H-3
5 1613  H-6
6 6.46 (1H, d, J=2.4 Hz) 99.7
7 162.7 H-6,8,1"
8 6.82 (1H, d, J=2.4 Hz) 946 H-6
9 157.0 H-8
10 1054 H-3,6,8
1 121.0  H-3
2 7.90 (1H, d, J=9.2 Hz) 128.6
3 6.91 (1H, d, J = 8.8 Hz) 115.9
4 1612 H-2,3",5,6
5 6.91 (1H, d, /= 8.8 Hz) 115.9
6 7.90 (1H, d, J=9.2 Hz) 128.6

4-OH  10.34 (1H, brs)
5-0H  13.00 (1H,s)

Glucose
1" 5.18 (1H, d, /= 7.2 Hz) 99.4
2" 3.41 (1H, m) 73.0
3" 3.37 (1H, m) 76.1
4" 3.33 (1H, m) 69.2
5" 3.67 (1H, m) 73.8
6a" 447 (1H,d,J=10.4 Hz) 62.9
6b" 4.29 (1H, dd, J=12.4, 4.4 Hz)
Galloyl
1 119.3  H-2",6"
2" 6.95 (1H, s) 108.6
3" 1455 H-2",6"
4 138.5 H-2",6"
5 1455  H-2",6"
6" 6.95 (1H, s) 108.6
7" 165.7 H-2",6"

3".4™5"-OH 9.08-9.26 (3H, br s)
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56.7 g, HX 32 g [ Sephadex LH-20 (FFE#-/K. £ B¢-
KA -7K 2 48) A1 MCI GEL CHP 20P (Fi2-7K & 4¢)
REAEE, BEEY 1 (30me). G2 (14
mg). &Y 3 (33 mg). LAWY 4 (40 mg). tLEY 5

(21 mg).
3 HEWMEE
HEM 1 HOHA;, mp 205~206 C; UV

(MeOH) A nm: 268, 331; HR-ESI-MS (m/2): 585.123 9
[M+H]"; 'HNMR Fil °C NMR W% 1.

wEW2 AOKA: mp204~206 'C; ESI-MS
(m/z); 563 [M=H], 565 [M+H]"; '"H NMR (DMSO-d,,
400 MHz) 6: 12.97 (1H, s, 5-OH), 10.40 (1H, s, 4-OH),
7.96 (2H, d, J = 8.8 Hz, H-2', 6'), 6.94 (2H, d, J = 8.4
Hz, H-3', 5'), 6.87 (1H, s, H-3), 6.81 (1H, d, J = 2 Hz,
H-8), 6.43 (1H, d, J = 2 Hz, H-6), 5.35 (1H, d, J = 1.2
Hz, H-1""), 5.17 (1H, d, J = 7.2 Hz, H-1"), 3.92 (1H, d,
J=9.6 Hz, H-4b""), 3.75 (1H, br d, J = 5.2 Hz, H-2""),
3.71 (1H,dd, J=10.4, 5.6 Hz, H-6b"), 3.66 (1H, d, J =
9.2 Hz, H-4a""), 3.52 (1H, m, H-2"), 3.49 (1H, m,
H-3"), 3.47 (1H, m, H-5"), 3.46 (1H, m, H-6a"), 3.30
(2H, s, H-5""), 3.20 (1H, m, H-4""), '*C NMR (DMSO-
ds, 100 MHz) d: 182.0 (C-4), 164.3 (C-2), 162.7 (C-7),
161.4 (C-5), 161.1 (C-4"), 156.9 (C-9), 128.6 (C-2', 6"),
121.0 (C-1'), 116.0 (C-3’, 5"), 108.7 (C-1""), 105.4
(C-10), 103.1 (C-3), 99.3 (C-6), 98.1 (C-1"), 94.8
(C-8), 79.3 (C-3"), 77.0 (C-5"), 76.8 (C-2'"), 76.0
(C-3"), 75.7 (C-2"), 74.0 (C-4""), 69.8 (C-4"), 64.2
(C-5""), 60.5 (C-6")o LL_Ey it 4t 55 Sk P 1
3 % -7-0-f-D- 17 i (1—2)-B-D- %1 25 B 1 $e s v 4,
YRt 2 SR ER-T-0-B-D-FTkE (1—-2)-p-D-4i
% BETF  (apigenin-7-O-B-D-apiofuranosyl (1—2)-p-D-
glucopyranoside).

A3 I EN A, mp 272~274 °C; ESI-MS
(mlz): 577 [M=H], 579 [M+H]"; 'H NMR (DMSO-d,,
400 MHz) 6: 12.97 (1H, s, 5-OH), 10.40 (1H, s, 4-OH),
7.96 (2H, d, J = 8.8 Hz, H-2',6"), 6.96 (2H, d, J = 8.8

Hz, H-3",5"), 6.88 (1H, s, H-3), 6.78 (1H, d, J = 1.6 Hz,
H-8), 6.46(1H, d, J = 2 Hz, H-6), 5.07 (1H, d, J = 7.2
Hz, H-1"), 4.55 (1H, br s, H-1""), 1.07 (3H, d, J = 6 Hz,
H-6""); *C NMR (DMSO-d,, 100 MHz) 6: 182.0 (C-4),
164.4(C-2), 162.9 (C-5), 161.3 (C-7), 161.2 (C-4"),
156.9 (C-9), 128.7 (C-2', 6"), 121.0 (C-1"), 116.1 (C-3',
5, 105.4 (C-10), 103.1 (C-3), 100.5 (C-1"), 99.9
(C-1""), 99.5 (C-6), 94.8 (C-8), 76.3 (C-5"), 75.6 (C-3"),
73.1 (C-4""), 72.1 (C-2"), 70.7 (C-4"), 70.3 (C-3""),
69.5 (C-2'"), 68.3 (C-5""), 66.0 (C-6"), 17.8 (C-6""). LA
R R S SCRR R T (T 2R 3 -T7-0-B-D- 5 T K
HEHE, SetW 3 AT RR-T-0-4-D-F5 T
PEEF (apigenin-7-O--D-lutinoside).

HEM 4 FAMHKA; mp 239~240 'C; ESI-MS
(m/z): 431 [M=H] : "H NMR (DMSO-d,, 400 MHz) 6:
12.97 (1H, s, 5-OH), 10.40 (1H, s, 4-OH), 7.96 (2H, d,
J=8.8 Hz, H-2', 6'), 6.94 (2H, d, J = 8.8 Hz, H-3', 5),
6.87 (1H, s, H-3), 6.83 (1H, d, J = 2 Hz, H-8), 6.45 (1H,
d, J = 2 Hz, H-6), 5.07 (1H, d, J = 7.2 Hz, H-1"),
3.72~3.19 (6H, m, FHILJT); *C NMR (DMSO-dj,
100 MHz) 6: 182.0 (C-4), 164.3 (C-2), 163.0 (C-7),
161.4 (C-5), 161.1 (C-4"), 156.9 (C-9), 128.7 (C-2', 6"),
121.0 (C-1"), 116.0 (C-3', 5"), 105.3 (C-10), 103.1 (C-3),
99.9 (C-6), 99.5 (C-1""), 94.8 (C-8), 77.2 (C-3"), 76.4
(C-5"), 73.1 (C-2"), 69.5 (C-4"), 60.6 (C-6"). LA LIk
T K 5 SCHRCRE (¥ 71 5% 25 -7-0-p-D-H 4 B 5L
W, BG4 AT RE-T-0-p-D- % BT
(apigenin-7-0-f-D-glucopyranside).

HEM 5 HEOKA; mp >340 'C; ESI-MS
(m/z): 269 [M=H] ; 'H NMR (DMSO-d,, 400 MHz) 6:
12.97 (1H, s, 5-OH), 10.79 (1H, s, 7-OH), 10.47 (1H, s,
4'-OH), 7.93 (2H, d, J = 8.8 Hz, H-2', 6), 6.93 (2H, d,
J=28.8Hz H-3',5"), 6.79 (1H, s, H-3), 6.48 (1H, d, J =
1.6 Hz, H-8), 6.19 (1H, d, J = 2 Hz, H-6); °C NMR
(DMSO-d;, 100 MHz) §: 181.7 (C-4), 164.1 (C-2),
163.7 (C-7), 161.4 (C-5), 161.1 (C-4"), 157.3 (C-9),
128.4 (C-2', 6"), 121.1 (C-1"), 115.9 (C-3', 5"), 103.7
(C-10), 102.8 (C-3), 98.8 (C-6), 93.9 (C-8). LL_EJkilk
i 5 ek R IE I R R B IR A, B AY 5
M E (apigenin).
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