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Isolation and Structure Elucidation of Radical
Scavengers from Chrysanthemum boreale Makino

Wan Soo Han'

Department of Chemistry, Natural Science College, Mokwon University Daejen 302-729

ABSTRACT : Two antioxidative compounds in Chrysanthemum boreale were isolated by a bicassay using a
2, 2-diphenyl-1-picrydrazyl(DPPH) free radical. They were identified as apigenin, linarin(acacetin—7-O-
rutinoside) on the basis of 'H and *C~-NMR and MS data. The DPPH radical scavenging activity(RCso: 13.3ug)
of apigenin was similar to that of a—tocopherol {12.1ug) and L-ascorbic acid(13.1ug)

Key words . Chrysanthemum boreale. 2, Z—diphenﬁ—l—picrydrazyl(DPPH), apigenin, linarin.
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Compound 1.(apigenin): Yellow powder
(recrystallized from MeOQOH); m.p. 347-3497C, IRyms
(KBr)em™ 3325 (OH), 1658 (C=0), 1608, 1580, 1498,
1458 (aromatic C=C); UVAx=x (MeOH) nm : 267, 335, A
xex (MeOH +NaOMe) nm : 273, 325, 393, Aux (MeOH
+AlCls) nm : 273, 300, 348, 382, Amax (MeOH+
NaOAc) nm 274, 308, 386, A ma
MeOH+NaOAc+HsBOs) nm @ 268, 320, 342, 'H-NMR
(600 MHz, DMSO—ds, 8) 12.94 (1H, br s, 5-OH), 7.92
(2H, d, J=8.7Hz, H-2'6"), 6.93 (2H, d, J=8.7Hz, H-
53", 6,75 (1H, s, H-3), 6.49 (1H, d, J=2.0Hz, H-8),
6.19 (1, d, J=2.0Hz, H-6). "C NMR (150MHz, DMSO-
ds, 8 6163.7 (C-2), 102.6 (C-3), 1816 (C-4), 161.1
(C-5), 98.7 (C-6), 164.1 (C-7), 93.7 (C-8), 157.6 (C-
9), 103.6 (C-10), 121.2 (C-1"), 128.5 (C-2"), 115.7 (C-
3", 161.5 (C—-4", 115.7 (C~5"), 128.5 (C-6")

Compound 2. (acacetin—7-O—rutinoside): Light yellow
amorphous powder, m.p. -249-2517C, Mg/HCl, Zn/HCI
test : red, FeCls solution : dark green, UV Ams (MeOH)
nm : 286, 326, Axx (MeOH +NaOMe) nm : 292, 370, A
nax (MeOH +Al1Cls) nm : 277, 299, 348, 380, Ama
(MeOH+AICl: +HCD nm : 278, 298, 344, 380 Anex
(MaOAc) nm : 268, 327, Aw: (MaOAc +HsBO:) nm :
268, 328, 'H-NMR (600 MHz, DMSO-ds, §) 12.91 (14,
br s, 5-OH), 8.06 (2H, d, J=9.0Hz, H-2' and 6", 7.15
(2H, d, J=9.0Hz, H-5' and 3", 6.95 (1H, s, H-3), 6.79
(1H, d, J=2.1Hz, H-8), 6.45 (1H, d, J=2.1Hz, H-6), 5.06
(1H, d, J=74Hz, H-1"), 4.55 (1H, s, H-1"), 3.92 (IH,
m, H-6"), 3.86 (3H, s, 4~-0OCHs), 3.73 (1H, m, H-2"),
3.65 (1H, m, H-5"), 3.52 (1H, m, H-3"), 3.49 (14, m,
H-6"), 3.45 (1H, m, H-5"), 3.38 (1H, m, H-2"), 3.35
(1H, m, H-3"), 3.19 (1H, m, H-4"), 3.18 (1H, m, H-4"),
1.08 (3H, d, J=6.2Hz, 6"-CHs), 5.44 (1H, d, J=4.9Hz,
3"-0OH), 5.21 (1H, dd, J=5.4, 4.9Hz, 4'-OH), 4.70 (14,
d, J=5.5Hz, 4"-0H), 4.60 (1H, d, J=4.4Hz, 2"-OH),
445 (1H, d, J=5.5Hz, 3"-OH); *C NMR {(150MHz,
DMSO-ds,8) 6164.5 (C-2), 1044 (C-3), 182.6 (C-4),
161,7 (C-5), 100.2 (C-6), 163.5 (C-7), 954 (C-8),
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157.6 (C-9), 106.1 (C-10), 123.3 (C-1), 129.0 (C-2",
115.3 (C-3"), 163.0 (C-4", 115.3 (C-5"), 129.0 (C-6"),
100.5 (C-1"), 73.6 (C-2"), 76.2 (C-3"), 70.9 (C-4"),
76.8 (C-5"), 66.6 (C-6"), 101.1 (C-1"), 713 (C-2™),
70.2 (C-3"), 72.6 (C—4"), 68.9 (C-5"), 56.2 (4'-OCHs),
18.4 (6"—-CHs); HRFBAMS m/z : 593.1870 [M+1}+ (calc.
for CosHssQws, 593,1870),
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Table 1. DPPH free radical scavening activity of
compounds isolated from aerial part of
Chrysanthemum boreale Makino

Compound RCso(ug)
Compound 1 133
Compound 2 521
a—tocopherol 121
L —ascorbic acid 131
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