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Flavonoids from the Aerial Parts of Diplomorpha canescens
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Two new C-methyl flavonoids, (2R,35)-6,8-di-C-methyldihydrokaempferol (1) and (2R,3R)-6,8-di-C-methyl-
dihydrokaempferol (2) were isolated from the aerial parts of Diplomorpha canescens (MEgisN.) C. A. MEYER along
with eleven known flavonoids such as genkwanin (3), rhamnocitrin 3-0-B-p-glucopyranoside (4), genkwanin 5-0-
B-p-glucopyranoside (5), apigenin (6), kaempferol (7), kaempferol 3-O-B-p-glucopyranoside (8), rhamnetin 3-O-
B-p-glucopyranoside (9), luteolin (10), quercetin (11), quercetin 3-O-B-p-glucopyranoside (12) and genkwanin 5-
O-primeveroside (13). Structures of these compounds were elucidated on the basis of spectroscopic data.
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methyldihydrokaempferol

Diplomorpha canescens (MEisN.) C. A. Meyer (Family:
Thymelaeaceae) (Synonym: Wikstroemia canescens MEISN.)
is widely distributed throughout Nepal, Afghanistan, north-
ern India, Sri Lanka and China. Traditionally in Nepal, fiber
from the bark of stem is used to prepare handmade Nepalese
paper.” This plant is said to be used in antitumour therapy
in China.” Previous phytochemical studies have reported
tigliane type diterpene esters from the root of this plant.”
The present report deals with the isolation and structure elu-
cidation of two new C-methyl flavonoids, along with eleven
known flavonoids from the aerial parts of Diplomorpha
canescens.

The fresh aerial parts of D. canescens were collected from
Daman, Nepal and shade dried for one month. Then the
shade dried aerial parts were extracted with 70% MeOH. The
70% MeOH extract was then subjected to repeated column
chromatography on MCI gel CHP20P, Sephadex LH20, oc-
tadecyl silica (ODS) and silica gel to afford two new
flavonoids, (2R,3S)-6,8-di-C-methyldihydrokaempferol (1),
(2R,3R)-6,8-di-C-methyldihydrokaempferol (2) along with
genkwanin (3),” rhamnocitrin  3-O-f-p-glucopyranoside
(4),Y genkwanin 5-O-f-p-glucopyranoside (5),>® apigenin
(6), kaempferol (7),Y kaempferol 3-O-fB-p-glucopyranoside
(8),Y rhamnetin 3-O-B-p-glucopyranoside (9),” luteolin
(10),” quercetin (11)* quercetin 3-O-B-p-glucopyranoside
(12)® and genkwanin 5-O-primeveroside (13)® (Fig. 1). Al-
though Chen et al.” have reported the chemical structure
similar to that of 1 and 2, there has been no report regarding
the isolation, synthesis, physical and spectral data and ab-
solute configuration of these compounds in literature. Hence,
we report these compounds 1 and 2 as new natural com-
pounds. All of the known compounds were identified by
using physical data and spectroscopic data including melting
point, optical rotation, NMR data and with comparison to lit-
erature data. All of these compounds were isolated for the
first time from this plant.

Compound 1 was obtained as pale yellow amorphous pow-
der, [0]3’ —80.5° (¢=0.52, MeOH). The HR-FAB-MS of 1
showed the quasi-molecular ion [M+H]" at m/z: 317.0997
supporting the formula C,;H,;O, (Caled for C,;H;;O,
317.1025). The 'H-NMR spectrum of 1 (Table 1) showed
signals due to two aromatic methyl groups at 8, 2.00 (3H, s)
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and 2.04 (3H, s), and the proton resonances at oy 6.79 (2H,
d, /=8.2Hz, C;-H, Cs-H) and 7.35 (2H, d, /=8.2 Hz, C,-H,
C,-H) were characteristic of p-substituted phenyl ring. Simi-
larly, two resonances at 8y 5.32 (1H, d, J=2.7 Hz, C;-H) and
4.20 (1H, d, J=2.7Hz, C,-H) were characteristics of dihy-
droflavonol skeleton with cis stereochemistry. The *C-NMR
also supported the presence of a dihydroflavonol moiety and
two aromatic methyl groups at 8. 7.4 and 8.1 ppm (Table 1).
All of these assignments were made on the basis of heteronu-
clear multiple quantum coherence (HMQC) and heteronu-
clear multiple bond connectivity (HMBC) correlations. In
the HMQC spectrum, proton signals at ;; 2.00 and 2.04 had
correlations with carbons at 8. 7.4 and 8.1, respectively. In
the HMBC spectrum, proton resonances at d; 6.79 (C,-H,
Cs-H) and 7.35 (C,-H, C4-H) had correlation with carbon
resonance at O 158.4 (C-4"). Similarly, the proton signal for
C,-H (64 4.20) showed correlations with carbons at 5. 128.6
(C-1"), 129.6 (C-2', 6") and with the carbons of the dihy-
droflavonol skeleton at o, 82.5 (C-3), 197.0 (C-4) and 158.7
(C-9). The C¢-methyl signal (dy 2.00) had correlation with
carbons at 6. 160.7 (C-5), 105.0 (C-6) and 164.4 (C-7). Sim-
ilarly, C¢-methyl signal (8 2.04) had correlation with car-
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Fig. 1. Structures of Isolated Compounds
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Table 1. NMR Spectroscopic Data for 1 and 2 in CD,0D
1 2
Position
6. Oy, mult. (Jin Hz) 6. Oy, mult. (Jin Hz)
2 73.0 4.20,d (2.7) 73.7 4.49,d (11.7)
3 82.5 5.32,d(2.7) 84.8 4.92,d(11.7)
4 197.0 199.0
5 160.7 160.1
6 105.0 105.2
7 164.4 164.5
8 104.2 104.3
9 158.7 159.1
10 101.7 101.7
1 128.6 129.7
2 129.6 7.35,d(8.2) 130.3 7.37,d(8.3)
3 115.9 6.79,d (8.2) 116.2 6.83,d(8.3)
4! 158.4 159.0
5 115.9 6.79,d (8.2) 116.2 6.83,d(8.3)
6 129.6 7.35,d(8.2) 130.3 7.37,d(8.3)
6-CH, 7.4 2.00, s 7.4 1.94, s
8-CH, 8.1 2.04,s 8.0 2.01,s
H [ oW
UsC v »—) OH
OH ©O
1
Fig. 2. Key HMBC Correlations of 1

bons at 6. 158.7 (C-9), 104.2 (C-8) and 164.4 (C-7). The key
HMBC correlations have been given in Fig. 2. The circular
dichroism (CD) spectrum of 1 showed the positive Cotton ef-
fect at 349 nm suggesting the absolute configuration at the C-
2 position to be R.!” Depending upon the CD data and the
coupling constant (J=2.7 Hz) of C,-H and C;-H, the configu-
ration of dihydroflavonol was found to be 2R, 3S having 2o
equatorial aryl group and 3« axial hydroxyl group. The
structure of 1 was finally concluded as (2R,35)-6,8-di-C-
methyldihydrokaempferol.

Compound 2 was obtained as pale yellow amorphous pow-
der, [a]3' +4.8° (c=0.48, MeOH). The HR-FAB-MS of 2
showed the quasi-molecular ion [M+H]" at m/z: 317.1065
supporting the formula C,;H,,O, (Calcd for C,;H,,Oq,
317.1025). The 'H- and *C-NMR data of 2 were similar to
that of 1 except that the resonance at &y 4.92 (1H, d,
J=11.7Hz, H-3) and 4.49 (1H, d, /=11.7 Hz, H-2) revealed
the frans stereochemistry of the dihydroflavonol moiety be-
tween C,-H and C;-H. All other signals were assigned with
comparison to those of 1. The CD spectra of 2 also showed
the positive Cotton effect at 347 nm suggesting 2R configura-
tion.'” Depending upon the CD data and the coupling con-
stant (J=11.7Hz) of C,-H and C;-H, the configuration of di-
hydroflavonol was found to be 2R, 3R having 2o equatorial
aryl group and 3 8 equitorial hydroxyl group. On the basis of
these data, the structure of 2 was concluded as (2R,3R)-6,8-
di-C-methyldihydrokaempferol.
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Experimental

General Experimental Procedures Optical rotations were measured
with a JASCO DIP-1000KUY polarimeter. 'H-, *C-NMR spectra were
measured on a JEOL a-500 spectrometer. Chemical shifts are given in ppm
with reference to tetramethylsilane (TMS). Mass spectra were recorded on
JEOL JMS 700 MStation mass spectrometer. Column chromatography was
carried out with silica gel 60 (0.040—0.063 mm, Merck), MCI gel CHP20P
(75—150 mm, Mitsubishi Chemical Industries Co., Ltd.), Sephadex LH20
(Amersham Pharmacia Biotech) and Chromatorex ODS (30—50 um, Fuji
Silysia Chemical Co., Ltd.). TLC was performed on a precoated silica gel 60
F,5, (0.2mm, aluminum sheet, Merck). CD spectra were recorded on
JASCO J-810 spectropolarimeter. Melting points were measured on Yanaco
Micromelting point apparatus (MP-J3, MP-S3) and were uncorrected.

Plant Material Fresh aerial parts of D. canescens were collected in Au-
gust, 2007 from Daman, Nepal and shade dried for one month. The speci-
men was identified by Mr. Kuber Jung Malla, Scientic Officer, Department
of Plant Resources, Thapathali, Kathmandu, Nepal. The voucher specimen
has been deposited at The Kochi Prefectural Makino Botanical Garden,
Kochi, Japan.

Extraction and Isolation The shade dried aerial parts of D. canescens
(492 g) were extracted with 70% MeOH (3 1) twice to give 70% MeOH ex-
tract (148.7 g) which was then subjected to MCI gel CHP20P column and
eluted with water, 40% MeOH, 70% MeOH and 100% MeOH to give 8 frac-
tions. Fraction 6 (6.4g) was then subjected Sephadex LH20 column
(MeOH) to afford 8 subfractions. Subfraction 6-3 (1.5g) was then applied
on silica gel column eluting with CHCl,: MeOH :H,0 (9:1:0.1) and then
with hexane: EtOAc (1:1) to give compounds 3 (6.4mg), 2 (11.8mg), 4
(102 mg) and 5 (79 mg). Compound 6 (156.5 mg) and 7 (444.7 mg) were ob-
tained from the recrysatllization (MeOH : H,0) of subfraction 6-4 (689.9
mg) and 6-5 (684.9 mg), respectively. Subfraction 6-8 (253.3 mg) was ap-
plied on silica gel column (CHCly: MeOH : H,0=9:2:0.1) to obtain com-
pound 5 (39 mg). Similarly, fraction 5 (2.5 g) was then subjected Sephadex
LH20 column (MeOH) to obtain 9 subfractions. The subfraction 5-5 was
then subjected to ODS column (45% MeOH) to give 11 subfractions. Sub-
fractions 5-5-3, 5-5-7 and 5-5-10 afforded pure compounds 8 (45mg), 9
(34mg) and 4 (8 mg), respectively. Subfraction 5-5-6 (151 mg) was sub-
jected to MCI gel column (30% MeOH), Sephadex LH20 column
(CHCly;: MeOH=3:1) and then silica gel column (CHCl,: MeOH:H,0=
9:2:0.1) to obtain compound 1 (52mg). Compound 10 (27mg) and 11
(68 mg) were obtained from the recrysatllization (MeOH : H,0) of subfrac-
tion 5-7 (135.7mg) and 5-8 (80 mg), respectively. Fraction 3 (10.9 g) was
suspended in MeOH and filtered to separate MeOH soluble (3-1) and MeOH
insoluble (3-2) parts. The MeOH soluble part (3-1, 8.5 g) was then applied
on Sephadex LH20 column (MeOH) to give seven subfraction. Subfraction
3-1-4 was again applied on ODS column (30—50% MeOH) to give further
12 subfractions. Among them, subfraction 3-1-4-5 was applied on silica gel
column eluting with CHCI; : MeOH : H,0 (8:2:0.1) to obtain compound 12
(67 mg). Subfraction 3-1-4-10 was obtained as compound 13 (12.8 mg).

(2R,35)-6,8-di-C-methyldihydrokaempferol (1): A pale yellow amorphous
powder; []2’ —80.5° (¢=0.52, MeOH); 'H-NMR (CD,0D, 500 MHz) and
BC.NMR (CD,OD, 125MHz), Table 1; HR-FAB-MS m/z: 317.0997
[M+H]* (Caled for C,;H;,0,, 317.1025); CD (MeOH, ¢=0.022): A¢ (nm)
—27.1(297), +7.7 (349).

(2R,3R)-6,8-di-C-methyldihydrokaempferol (2): A pale yellow amor-
phous powder; [a]2' +4.8° (c=0.48, MeOH); 'H-NMR (CD,0D, 500 MHz)
and C-NMR (CD,0D, 125MHz), Table 1; HR-FAB-MS m/z: 317.1065
[M+H]" (Caled for C,;H;,0,, 317.1025); CD (MeOH, ¢=0.020): A¢ (nm)
—28.6 (297), +6.2 (347).
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