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Abstract [} Two flavonoids were isolated from the rhizomes of Belamcanda chinensis and
identified as kanzakiflavove-2 and 2R :3R-dihydrokaempferol-7-methylether, respectively.
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kaempferol-7-methylether.

The rhizomes of Belamcanda chinensis (Iridaceac)
have been used as a Chinese drug to treat throat
trouble such as tonsillitis”. Recently, it was found
that this drug contained a number of isoflavonoids
by intensive phytochemical investigations’™®. This
paper deals with the isolation and characterization
of a flavone 1 and a dihydroflavonol 2 from the
drug,

Repeated column chromatography of the chloro-
form soluble fraction of the methanol extract gave
compounds 1 and 2 in addition to previously isola-
ted isoflavones™®,

Compound 1, mp>310T, gave positive FeCl; and
Zn+HCl tests and showed the presence of a
hydroxyl (3250cm™"), @, B-unsaturated ketone (1680
cm™"), aromatic system (1600, 1470cm™') and a
methylenedioxy function (928 cm™) in its IR spect-
rum. Its UV spectrum exhibited typical absorption
maxima of flavone at 287.0 and 338.5 nm. Appeara-
nce of two one proton signals at & 6.84 and 6.93,
assignable to H-3 and H-8, respectively, and a pair
of two proton ortho-coupled doublets (/=88 Hz)
at & 692 and 7.93, accountable for 4'-substituted B
ring protons and a two proton singlet at & 6.15 indi-
cating the presence of a methylenedioxy group in
its proton NMR (DMSO-ds) suggested that com-
pound 1 be a 56,74'-tetraoxygenated flavone. The
bathochromic shift of UV band I and II in the
presence of AlICl; and appearance of an exchangea-
ble proton signal at § 13.0 indicated the presence
of free S-hydroxy group, thus compound 1 was ide-
ntified as 54'-dihydroxy-6,7-methylenedioxyflavone
(kanzakiflavone-2)®. The “C-NMR spectrum and
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MS spectrum are in complete agreement with the
structure of this compound.

Compound 2, mp 187-189C, gave positive FeCls,
Mg+HCI, Zn+HCI tests and showed the presence
of a hydroxyl (3400cm™), @, B-unsaturated ketone
(1645cm™"), aromatic system (1600, 1510, 1465cm™")
in its IR spectrum. Its UV spectrum showed an
absorption maximum at 290 nm, suggesting to be
a 2 3-dihydroflavonoid. Its proton NMR (DMSO-dq)
showed a two proton broad singlet at & 6.08, assig-
nable to H-6 and H-8 and a pair of two proton
ortho-coupled doublets (J=85Hz) at & 6.77 and 7.31
corresponding to 4'-substitute B ring protons, all ac-
countable for a 574 -trisubstituted flavonoid. Ap-
pearance of a doublet (J=114Hz) at § 510 and
a double doublet (J=114 and 6.0Hz) at § 4.57, of
which the latter was collapsed to a doublet by an
addition of D,0O, indicating the presence of a hyd-
roxyl group at C-3. The NMR showed clearly three
hydroxyl groups at 6 11.83 (1H, s), 9.51 (1H, s) and
576 (1H, d, J=60Hz), all exchangeable by DO
and one methoxyl group at & 3.77 (3H, s). A detai-
led examination of its MS spectrum, showing retro-
Diels-Alder fragments at m/z 136 and 166, revealed
the presence of one hydroxyl and one methoxyl
on ring A and one hydroxyl on ring B. The batho-
chromic shift of the UV band in the presence of
AlCL or AICL;+HCI indicated the presence of free
5-hydroxyl group. As expected, however, its UV ab-
sorption was not changed on addition of NaOAc.
Finally its *C-NMR spectrum showed sixteen car-
bon atoms possessing multiplicity and chemical
shifts in perfect agreement with the proposed struc-
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Table 1. “C-NMR chemical shifts of compounds 1 and
2 (DMSO-ds, 20 MHz)

Carbon No. 1 2 Carbon No. 1 2

2 1639 834 1 121.0 1277
3 1066 718 26 1283 1299
4 1823 1986 35 1159 1153
5 1536 1633 4 1611 1580
6 1294 953

7 141.1 1680

8 893 942 O

CH, 1026

9 1523 1629 O
10 1066 1017 OCH; 56.3

T OmGR0-

ture. All the spectral data together with its optical
value led to the conclusion that compound 2 was
2R : 3R-dihydrokaempferol-7-methylether®. This is
the first record on the occurrence of dihydroflavo-
nol in this family.

EXPERIMENTAL

Isolation of compounds

The CHCIl; solublé fraction of the MeOH extract
from the dried rhizomes of B. chinensis purchased
in a drug market, was chromatographed over an
SiO; column and eluted with CHCl;-MeOH (gra-
dient) and then the fractions containing compounds
1 and 2 subjected to SiO; column chromatography
using hexane-EtOAc (gradient) to give each com-
pound.

Compound 1 (kanzakiflavone-2)-crystallized from
MeOH as pale yellow needles, mp>310C, UV
MeOH nm (loge): 287.0 (4.38), 338.5 (4.57); AMOH*
MONa 9940 (4.25), 3050 (4.25), 361.5 (4.58); AMOH*
NaOAc 9040 (434), 3365 (4.57); MeOH + NaOAc+H3BO3

MeOH+AICI3

2840 (4.34), 3365 (4.57); Ana 3040 (443),
3680 (4.62), AMOHTAICETHA 305 5 (4.43), 360.5 (4.58);
MS m/z (rel. int): 298 (M™, 100), 180 (RDA with
A ring, 25.5), 118 (RDA with B ring, 194); IR, 'H-
NMR: sece text; BC-NMR: see Table L

Compound 2 (2R : 3R-dihydrokaempferol-7-meth-
ylether)-crystallized from CHCl; as yellow needles,
mp 180-182C, [al¥+309C (c=0.11, MeOH); UV
MO nm (loge); 290.0 (4.37); AMeOH+MeONa 9895
(434), 3590 (3.96), AMcOH+NaOA 290§ (444); Ao ™
NaOAc+H3BO3 290.5 (444)’ M;;)H+A1Cl3 314.5 (448),
MeOHFAICEHHC 317 (440, MS m/z (rel. inv): 302
(M, 27), 167 (RDA with A ring +H*, 100), 166
(RDA with A ring 4.5), 136 (RDA with B ring, 22.8),
134 (167-CH:-H,0, 533); IR, 'H-NMR: see text; “C-
NMR: see Table L
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