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Three new C-flavonoids from Corallodiscus flabellata

W.-S. FENGT#, X.-K. ZHENGT, Y.-B. LIUt and H.-X. KUANG#

tHenan College of Traditional Chinese Medicine, Zhengzhou 450008, China
tHeilongjiang University of Traditional Chinese Medicine, Ha’erbin 150040, China

Three new C-glycosylflavones, named 5,7.4'-trihydroxy-6-methoxy-8-C-[B-D-xylopyranosyl-
(1 — 2)]-B-D-glucopyranosyl flavonoside (1), 5,7,4'-trihydroxy-8-methoxy-6-C-[B-D-xylopyrano
syl-(1 — 2)]-B-p-glucopyranosyl flavonoside (2), and 5,3',4'-trihydroxy-7,8-dimethoxy-6-C-[3-D-
xylopyranosyl-(1 — 2)]-B-D-glucopyranosyl flavonoside (3), along with two known compounds
5,4'-dihydroxy-7-methoxy-6-C-glucopyranosyl-flavonoside (4), 3-methoxy-4-hydroxymethyl benzo-
ate (5) were isolated from 70% acetone extract of Corallodiscus flabellata. Their structures were
identified on the basis of spectroscopic techniques and chemical methods.

Keywords: Gesneriaceae; Corallodiscus flabellata; C-glycosylflavone

1. Introduction

Corallodiscus flabellata belongs to Gesneriaceae, widely distributed in Henan, Guangxi,
Yunnan, and Hubei provinces of China. It has been used to promote blood circulation, clear
away toxic material, remove swelling, relieve pain, clear away heat and eliminate dampness in
traditional Chinese medicine [3]. In order to investigate the active constituents, we have
studied C. flabellata systematically. In previous paper, we have reported two new C-flavonoids
from the little plant [4]. Further investigation led to the isolation of three new compounds and
two known compounds from this plant. Their structures were elucidated as 3, 7, 4'-trihydroxy-
6-methoxy-8-C-[3-D-xylopyranosyl-(1 — 2)]-B-D-glucopyranosyl flavonoside (1), 5, 7,
4'-trihydroxy-8-methoxy-6-C-[B-D-xylopyranosyl-(1 — 2)]-B-D-glucopyranosyl flavono-
side (2), 5, 3/, 4'-trihydroxy-7,8-dimethoxy-6-C-[3-D-xylopyranosyl-(1 — 2)]-B-D-glucopyr-
anosyl flavonoside (3), 5, 4'- dihydroxy-7-methoxy-6-C-glucopyranosylflavone (4) [3] and
3-methoxy-4-hydroxyl-methyl benzoate (5) [4].

2. Results and discussion

Compound 1 was obtained as yellow powder, mp 196-198 °C, [oz]ZDO —20.3 (c 042,
MeOH). It was recognized as a flavonoid from a positive test with Mg—HCI powder and
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Molish reagents. The molecular formula was established as C,;H30O;5 by HRFABMS
[M — H]  at m/z 593.1515. UV XA max (nm) MeOH: 261, 348; NaOMe: 262, 398; NaOAc:
268, 348; AlCls: 265, 290, 362, 398; AICI3/HCI=AICls; the UV spectrum showed 1 had a
structure of 5, 7, 4-trihydroxyflavonoid. Its IR spectrum displayed absorption bands for
hydroxyl (3385cm ™ ') and carbonyl (1663 cm ') groups, as well as aromatic rings (1603,
1569, 1508, 1458 cmfl). The '"H NMR spectrum of 1 showed characteristic signals at 8 6.44
(1H, s) for C-ring of the flavone skeleton, a para-substituted phenyl moiety (B-ring) at 3 6.83
(2H, d, J =8.8Hz), 8 7.85 (2H, d, J = 8.8 Hz), as well as eleven oxygenated hydrogen
signals between 8 2.5—-4.0 and a methoxyl group at & 3.76 (3H, s). Two anomeric hydrogen
signals at 8 5.02 (1H, d, / = 10.0 Hz) and 4.05 (1H, d, J = 7.2 Hz) suggested the presence of
two sugar units in compound 1, which were identified as xylose and glucose by '*C NMR
analysis. Since acid hydrolysis of 1 afforded only xylose, this fact indicated the glucose was
linked to the aglycone with C—C bond. This assignment was also proved by the '*C NMR
signal at 873.5, which was the characteristic signal of anomeric carbon of C-glucose. The
coupling constants of the anomeric protons suggested that xylose and glucose should be the
B-anomer. The '>C NMR signal at 105.9 was assignable to the anomeric carbon of xylose. In
the HMBC spectrum (see figure 1), long-range correlations from H-1 of glucose to C-5, C-6,
C-7 of flavone nucleus, from H-1 of xylose to C-2 of glucose showed that glucose was linked
to C-6 of the flavone nucleus and the xylose was linked to C-2 of glucose. All the hydrogen
and carbon signals were assigned by "H—'H COSY, HMQC and HMBC experiment. On the
basis of above evidence, the structure of compound 1 was determined as 5,7,4'-trihydroxy-6-
methoxy-8-C-[B-D-xylopyranosyl-(1 — 2)]-B-D-glucopyranosyl flavonoside.

HO

OH
OH
OH

Figure 1. The structures and key HMBC correlations of compounds 1, 2 and 3.
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Compound 2 was obtained as yellow powder, mp194—196°C. [a]% — 22.6 (c 0.46, MeOH),
and positively responded to the Molish and Mg—HClI tests. UV A max (nm) MeOH: 261, 348;
NaOMe: 262, 398; NaOAc: 268, 348; AlCl;5: 265, 290, 362, 398; AICI3/HCI = AICI3; the
UV spectrum showed 1 had a structure of 5,7,4'-trihydroxyflavonoid. Its IR spectrum showed
strong absorption bands for hydroxyl (3386 cm ™ ') and carbonyl (1663 cm ™ ') groups, as well
as aromatic rings (1604, 1571, 1508, 458 cmfl). The molecular formula was established as
C,7H300,5 by HRFABMS [M — H]  at m/z 593.1515, which is same as that of 1. The NMR
data of compound 2 were very similar to those of 1, suggesting that 2 was an isomer of 1.
Comparing the 'H, '>*C NMR and DEPT spectral data of 2 with those of 1 (see table 1),
revealed that the only obvious difference was that the signals at 5106.1 (C-8) and 133.7 (C-6)
of compound 1 were replaced by & 110.7 (C-6) and 134.7 (C-8) in compound 2, which
indicated that the glucose was linked at C-8 instead of C-6. In the HMBC correlations of 2
from H-1 of glucose to C-7, C-8, C-9 of the aglycone further confirmed the above
elucidation. Therefore, the structure of compound 2 was determined as 5,7,4'-trihydroxy-8-
methoxy-6-C-[3-D-xylopyranosyl-(1 — 2)]-B-D-glucopyranosyl flavonoside.

Compound 3 was obtained as a yellow amorphous powder, mp192—-194°C. [a]2D5 —229
(c 0.46, MeOH). The molecular formula was determined as C,3H3,0,4 by HR-FAB-MS

Table 1. "H NMR (400 MHz) and "*C NMR (100 MHz) data of compounds 1, 2 and 3 (MeOD).

1 2 3

No. 5[.1 SC BH 60 SH SC
Aglycone
2 165.8 165.5 167.1
3 6.44 (1H, s) 102.7  6.40 (1H, s) 1029  6.40 (1H, s) 103.4
4 183.7 183.7 184.7
5 155.8 154.8 154.6
6 133.7 110.9 137.5
7 154.9 154.5 159.8
8 106.1 134.7 111.8
9 154.7 154.5 153.2
10 103.6 105.3 108.7
U 123.6 123.7 123.7
2, 7.87 (2H, d, 8.8) 133.7  7.70 (2H, d, 8.8) 129.3 7.48 (1H, d, 2.0) 115.0
3 6.83 (2H, d, 8.8) 1172 6.81 (2H, d, 8.8) 1172 6.83 (1H, d, 8.5) 147.1
4 163.0 162.9 151.2
5 6.83 (2H, d, 8.8) 1172 6.81 (2H, d, 8.8) 117.2 116.8
6 7.87 (2H, d, 8.8) 133.7  7.70 (2H, d, 8.8) 129.3 7.45 (1H, dd, 2.0, 8.5) 121.0
6/8-OCHj; 3.76 (3H, s) 60.7 3.75 (3H, s) 60.7  3.90 3H, s) 63.0
7-OCHj; 3.82 (3H, s) 61.2
Glc
1 5.02 (1H, d, 10.0) 742  4.96 (1H, d, 10.0) 73.5 5.00 (1H, d, 10.0) 74.7
2 4.22 (1H, t, 10.0) 80.9  4.55 (1H, t, 10.0) 79.9 450 (1H, t, 10.0) 80.1
3 3.68 (1H, m) 80.2  3.67 (1H, m) 82.1 79.8
4 3.76 (1H, m) 72.1 3.75 (1H, m) 72.4 71.8
5 3.54 (1H, m) 82.7 3.56 (1H, m) 82.4 83.2
6 3.84 (1H, br d, 8.0) 63.0  3.84 (1H, br d, 8.0) 62.2 62.7

3.72 (1H, m) 3.75 (1H, m)
Xyl
1 4.05 (1H, d, 7.2) 106.0  4.06 (1H, d, 7.2) 105.9  4.00 (1H, d, 7.5) 106.1
2 2.90 (1H, m) 75.1 3.00 (1H, m) 759 296 (1H, m) 75.5
3 3.15 (1H, m) 77.1 3.12 (1H, m) 77.6 77.4
4 3.20 (1H, m) 71.0  3.23 (1H, m) 70.9 70.8
5 3.12 (1H, m) 66.5 3.10 (1H, m) 67.1 66.7

2.52 (1H, d, 9.0) 2.90 (1H, d, 9.0)
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[M + H]" at m/z 625.1767. UV Amax nm: (MeOH) 255, 348 nm; NaOMe: 256, 388;
NaOAc: 255, 340, 362; AlCl5: 258, 291(sh), 428, AICI3/HCI: 258, 290(sh), 387; the UV
spectum showed 3 had a structure of 5, 3/, 4-trihydroxyflavonoid. Its IR spectrum indicated
the presence of hydroxyl (3383 cm ') and carbonyl (1663 cm ™ ") groups, as well as aromatic
rings (1602, 1569, 1508, 1458 cm_l). Besides characteristic signal for C-ring of the flavone
skeleton at & 6.40 (1H, s), the "H NMR spectrum of compound 3 displayed signals of a 1, 3,
4 tri-substituted phenyl moiety (B-ring) at 6 7.48 (1H, d, J=2.0Hz), 6.83 (1H, d,
J =8.5Hz), 7.45 (1H, dd, J = 2.0, 8.5Hz), and two anomeric hydrogen signals at 8 5.00
(1H, d, J = 10.0 Hz) and 4.00 (1H, d, J = 7.5 Hz) which showed the presence of two sugars,
as well as eleven oxygenated hydrogen signals between 6 2.5-4.0 and two methoxyl groups
at 6 3.82 (3H, s) and 3.90 (3H, s). The sugar was determined as glucose and xylose with the
same method as 1. In the HMBC spectrum (see figure 1) long-range correlations from H-1
of glucose to C-5, C-6, C-7 of the flavone nucleus from H-1 of xylose to C-2 of glucose
showed that the glucose was linked to C-6 of the flavone nucleus and the xylose was linked
to C-2 of glucose. All the hydrogen and carbon signals were assigned by 'H-'H COSY,
HMBC and HMQC experiments. Consequently, the structure of compound 3 was
determined as 5,3',4'-trihydroxy-7,8-dimethoxy-6-C-[3-D-xylopyranosyl-(1 — 2)]-B-D-glu-
copyranosyl flavonoside.

3. Experimental

3.1 General experimental procedures

Melting points were determined with Kofler micro melting point apparatus and are
uncorrected. Optical rotations were measured with a Perkin Elemeb Polarimeter. UV spectra
were measured on Shimadzu UV-VIS2201 spectrometer. NMR spectra were obtained on
Bruker DPX-400 spectrometer. Chemical shifts (8) are in ppm relative to TMS as internal
standard, and coupling constants (J) are in Hz. HRFABMS were recorded on APEX II mass
spectrometer.

3.2 Plant material

Corallodiscus flabellata was collected from Xixia county, Henan province, China. The
voucher specimen (No. 2000611) was identified by Professor Liu Ruo-yong and deposited in
the herbarium of Natural Medicinal Chemistry, Henan College of Traditional Chinese
Medicine.

3.3 Extraction and isolation

Fresh Corallodiscus flabellata were extracted with 70% acetone for two times. A residue of
1620 g was obtained after removal of the solvent by evaporation. The residue was suspended
in H,O and extracted with petroleum, ethyl acetate, n-butyl alcohol. The ethyl acetate
fraction was subjected to macroporous adsorption resin (Diaion HP-20), and eluted with
H,0, 10% MeOH, 20% MeOH, 30% MeOH. ..70% Me,CO. The 30% MeOH fraction from
resin was then chromatographed over sephadex LH-20, and eluted with HO. Hundred and
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thirty fractions (10 ml/fr.) were obtained, and Fr.55—95 was chromatographed on silica gel
column, eluted by EtOAC-EtOH-H,O (15:2:1), to yield compounds 1 (43mg) and 2
(38 mg). Fr.25-54 was subjected to silica gel column chromatography, eluted with CHCI;—
MeOH-H,O0 (3:1:0.1) to yield compound 3 (21 mg). Fr.96—130 was resubmitted to silica gel
column chromatography, eluted with CHCl;—MeOH—-H,0 (5:1:0.1) to yield compounds 4
(26 mg) and 5 (14 mg).

3.3.1 Compound 1. yellow powder; mp196-198°C; [a]® — 20.3 (c 0.42, MeOH); UV A
max (nm) MeOH:261, 348; NaOMe: 262, 398;:NaOAc: 268, 348; AlCl5: 265, 290, 362, 398;
AICIy/HCI: 265, 290, 362, 398; IR (KBr) cm ™ ': 3385, 2929, 1663, 1626, 1603, 1569, 1508,
1458; HRFABMS m/z: 593.1515 [M — H]~ (calcd for C»7H»00;5, 593.1506). "H NMR and
13C NMR (MeOD) data see table 1.

3.3.2 Compound 2. yellow powder; mp 194-196°C; [oz]%)0 — 22.6 (¢ 0.46, MeOH); UV A
max (nm) MeOH:261, 348; NaOMe: 262, 398;NaOAc: 268, 348; AICl5: 265, 290, 362, 398;
AICIy/HCI: 265, 290, 362, 398; IR(KBr) cm ™ ': 3386, 2930, 1663, 1627, 1604, 1571, 1508,
1458. HRFABMS m/z: 593.1515 [M — H]~ (caled for Co7H,90;5, 593.1506). 'H NMR and
13C NMR (MeOD) data see table 1.

3.3.3 Compound 3. yellow powder; mp 192—194°C; [oz]zD5 — 22.9 (c 0.46, MeOH); UV A
max nm: (MeOH) 255, 348 nm; NaOMe: 256, 388; NaOAc: 255, 340, 362; AICl;: 258,
291(sh), 428,;AIC15/HCIL: 258, 290(sh), 387; IR(KBr) cm ™ ': 3383, 1663, 1602, 1569, 1508,
1458; HRFABMS m/z: 625.1767 [M + H]™ (calcd for CogH33016, 625.1768). "H NMR and
3¢ NMR (MeOD) data see table 1.
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