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ABSTRACT: Plants of Boerhavia genus (Nyctaginaceae familg) lemown to have medicinal
properties as antidiabetic, immunomodulatory effeeinticonvulsant, antistress, adaptogenic,
hepatoprotective activity. Rotenoids in plantshi$ genus are reported as a new class of potergdbre
cancer resistance protein inhibitof$. Boerhavia erecta L. was used in traditional Adricmedicine
but there are still no scientific research in Vigtn where it is widely grown. In this paper, we népo
the isolation of four compounds: 2,6-dimethoxybgoimone (1), (+)-catechin (2), isorhamnetin 30-
D-glucopyranoside (3) and rutin (4). The structukthese compounds were determined through the

interpretation of their MS and 1D, 2D-NMR data. §hs the first time that these compounds are
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INTRODUCTION in Vietnam. The members of this genus were
popular medicinal plants to treat several

Boerhavia erectd.. (Nyctaginaceae) is an ailments such as malaria, hepatic disorders,

annual herb which is common in the tropics in jaundice, scanty urine, diabetic  and

both dry and rainy seasons and widely grown anticance
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Figure 1. Boerhavia erecta L. in Viet Nam

This paper describes the isolation and
structural elucidation of compounds: 2,6-
dimethoxybenzoquinongl), (+)-catechin(2),
isorhamnetir3-O-B-D-glucopyranosid€3) and

rutin (4).

EXPERIMENTS

General experimental procedures

The NMR spectra were recorded on Bruker
Avance spectrometer at 500 MHz fii and
125 MHz for*3C. All spectra were recorded in
the Institute of Chemistry, Vietham Academy
of Science and Technology, Cau Giay Dist.,

Hanoi.

Plant material

Boerhavia erectd.. stems were collected
at Thu Duc, Ho Chi Minh City, Vietnam in
March 2009. The scientific name of the plant
was identified by Pharmacist Phan Duc Binh.
A voucher specimen (No USA 002) was
deposited in the Herbarium of the Department
of Organic Chemistry, Faculty of Chemistry,
University of Science, National University - Ho
Chi Minh City.

Extraction and isolation

Air-dried stems oBB. erecta(6.0 kg) were
extracted by maceration at room temperature
and then evaporated in reduced pressure to give
methanol residue (850 g). The residue was
dissolved in methanol: water (1:9), then was
partitioned against petroleum ether, ethyl

acetate. The obtained solutions were
evaporated to afford corresponding residues:
petroleum ether (100 g), ethyl acetate (125 @)
(630 9),

respectively. The ethyl acetate extract (EA, 125

and the remaining methanol
g) was silica gel column chromatographed to
give 8 fractions. The column chrotomagraphy
was applied on fraction 2 (3.5g) with
chloroform as eluant to afford a yellow needle
(1, 6 mg) and with chloroform-acetone (8:2) to
give a white oil 2, 6 mg), on fraction 4 eluted
with chloroform-methanol-water (85:15:0.1) to
afford a light yellow needle3( 20 mg) and
eluted with chloroform-methanol-water

(7:3:0.1) to afford a light yellow needlé4, (69).
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2,6-Dimethoxybenzoquinone (1)yellow
théH and “C-NMR

(chloroformd) see Table 1

amorphous powder,

(+)-Catechin (2): (2R,39-2-(3,4-
dihydroxyphenyl)-3,4-dihydro42-chromene-
3,5,7-triol white oil, the '"H and **C-NMR

(methanold,) see Table 2.

Isorhamnetin  3-Of-D-glucopyranoside
(3): yellow needle, the'H and “*C-NMR
(pyridin-ds) see Table 3.

Rutin or guercetin 3-a-L-
rhamnopyranosyl-(6)-O-p-D-
glucopyranosidé4): yellow needle, théH and

¥C-NMR (methanold,) see Table 3.

RESULTS AND DISCUSSION

Compound (1) was isolated as yellow
needle (6 mg). Th&C-NMR spectrum (Table
1) of
including two carbonyl carbons &t186.8 and
176.6; two methine signals a 157.4 and
107.4 and one methoxy group &t6.5. The
HSQC and HMBC experiments allowed the

assignments of all

this compound showed 5 signals

protons and carbons
resonances of (1) as 2,6-

dimethoxybenzoquinone.

Compound2) was obtained as white oil (6
mg). Its *C-NMR spectrum (Table 2) showed
15 signals of a flavan-3-ol including seven
aromatic quatenary carbons &tl57.7, 157.2,
156.9, 145.6, 145.6 and 100.6, five aromatic
methine carbon signals ai 120.0, 115.7,
115.2, 96.1 and 95.4, two methine and one
methylene carbon signals of a heterocyclic ring
at s 82.7, 68.3 and 28.8, respectively. it

NMR spectrum showed two doublet signals at
8 6.91 0=1.5 Hz),5 6.80 JE 8.0
Hz); one doublet-doublet signal &t 6.76
(J=1.5, 8.0 Hz) of protons of ring B; two
doublet signals & 6.04 §= 2.0 Hz) and 6.89
(J= 2.5 Hz) of twometacoupled protons of
ring A. One doublet signal @t 4.56 (= 8.5
Hz) was assigned for proton H-2; one multiplet
signal for a methine group &t4.00; and two
doublet-doublet signals at2.95 and 2.53 were
assigned for a methylene group H-4; the signal
at$ 2.95 was overlapped by the solvent peak.
The HSQC, HMBC experiments as well as the
comparison with published data in the
literaturd® 7 allowed the assignments of all
protons and carbons resonancega)fas (+)-
catechin. The NMR data ¢P) was presented
in Table 2.

Compound 3) was obtained as yellow
needle (20 mg). ThEC-NMR of (3) spectrum
(Table 3) showed 22 signals including of one
carbonyl carbon, nine olefinic quatenary
carbons, five aromatic methine carbons, one
methoxy group, one anomeric carbon, four
oxygenated methine carbons and one
methylene group of a glucose unit. THe-
NMR spectrum of §) showed two doublet
signals até 8.51 (= 2.0 Hz),5 7.23 0= 8.5
Hz); one doublet-doublet signals &f7.77 (=
2.0, 8.5 Hz) of three protons of ring B; two
doublet signals at 6.720= 2.0 Hz) and 6.70
(J= 2.0 Hz) of twometacoupled protons of
ring A; one doublet signal &t6.54 0= 8.0 Hz)
(that was assigned for the anomeric proton) and

one methoxy group a8 3.59. The data of
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HSQC and HMBC spectra showed the
correlation between methoxy group and C-4’
(149.4) so the
isorharmnetin. The correlation between H-1"
(64 6.53) and C-33: 134.8) confirmed that the

sugar moiety linked to aglycon at its C-3. So

aglycon moiety was

(3) was elucidated as isorhamnetinO33-D-
glucopyranoside. The NMR data ¢8) was

presented in Table 3.

Compound (4) was isolated as yellow
needle. The®C-NMR spectrum (Table 4)
showed 27 signals including nine olefinic
quatenary carbons & 166.0, 163.0, 159.3,
158.5, 149.8, 145.8, 135.6, 123.1, 105.6, five
aromatic methine carbon signals &t125.6,
117.7, 116.1, 100.0, 94.9, two anomeric carbon
signals ats 104.7 and 102.4, nine oxygenated
methine carbon signals from 78.2 tod 68.6
and one methyl group of rhamnosedal7.9.
The *H NMR spectrum of(4) showed the
characteristic signals aé 5.12 (1H,d, J= 7.5
Hz, Glc-H-1") and$ 4.54 (1H,d, J=1.0 Hz,
Rha-H-1"") ascribable to
protons. Additionally, the presence of 5,7-
disubstituted (ring A) and 3’,4'-disubstituted

two anomeric

(ring B) aromatic rings was suggested by the

'H NMR data derived from the aglycon moiety:

8 7.69 (1H,d, J= 2.0 Hz, H-2'), 7.64 (1Hdd,

J= 2.0, 8.5 Hz, H-6’), 6.89 (1H, J= 8.5 Hz,
H-5), 6.42 (1H,d, J= 1.5 Hz, H-8), 6.23 (1H,

d, J=1.5 Hz, H-6). So, the aglycon moiety was
quercetin. Using the COSY, HSQC and HMBC
spectra, the connectivities of all the protons and
carbons were determined. These spectroscopic
data were suitable with the published dfles
s0, (4) was elucidated as quercetin 3-rutinoside
(Rutin). This compound was isolated at high
content of 0.73% compared to the dried aerial
part
method).

(quantitatively analyzed by HPLC

CONCLUSION

From Boerhavia erectal., we obtained

four phenolic compounds: 2,6-
dimethoxybenzoquinoné¢l), (+)-catechin(2),
isorhamnetin 39-B-D-glucopyranosid€3) and
rutin (4). This is the first time these compounds
are known in this species. Literature showed
that these flavones possess interesting
biological activities so further studies are

conducting.

Table 1.NMR data of compound (1)

(1) (in CDCk)
Position .
Sy (Jin Hz) d¢ (l:“i?%)
1 - 186.8 -
2 - 157.4 -
3 5.85s 107.4 1,3,4,6
4 - 176.6 -
3 5.85s 107.4 1,3,4,6
6 - 107.4 -
2-OCH; 3.82s 56.5 2
6-OCH; 3.82s 56.5 6
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Table 2.NMR data of compound (2) in comparing with datahie literaturé®

(2) (in CD,0D)

(+)-Catechin

Position _ HMBC Oy (Jin Hz) dc
3 (Jin Hz) dc . :
(*H-*C) (in acetonedg) (in CD;OD)
4.57d (8.5) 82.7 3,4,1,2,6 4.58 (7.3) 83.0
4.00m 68.3 - 4.00m 68.9
4 2.95m 28.8 2,3,10 2.98d (5.9, 15.9) 28.6
2.53dd (8.5, 16.0) 2.52dd (8.9, 15.9)
5 - 157.2 - - 157.7
6 6.04d (2.0) 96.2 7,8,10 5.87(2.2) 96.4
7 - 157.7 - - 157.9
8 5.89d (2.0) 95.5 6,9, 10 6.04(2.2) 95.6
9 - 156.9 - - 157.0
10 - 100.6 - - 100.9
r - 132.2 - - 132.3
2 6.91d (1.5) 115.2 2,1,3,6 6.88rs 115.4
3 - 145.6 - - 146.4
4 - 145.6 - - 146.3
5’ 6.80d (8.0) 115.7 1,3, 4 6.9@ (8.0) 116.2
6’ 6.77dd (1.5, 8.0) 120.0 2,24 6.8dd (8.0, 1.5) 120.2
Table 3.NMR data of compound (3) in comparing with datahie literature®
(3) (in pyridin-ds) Isorhamnetin 3-O-#-D-glucopyranoside
Position . HMBC Oy (Jin Hz) dc
o (Jin Hz) dc ) )
(*H-*C) (in CD;0D) (in DMSO-dg)
2 - 157.6 - 156.3
3 - 134.8 - 133.0
4 - 178.7 - 177.3
5 - 162.9 - 161.2
6 6.70d (2.0) 99.8 7,8,10 6.16(1.7) 98.7
7 - 165.9 - 165.1
8 6.7d (2.0) 94.6 6,9, 10 6.37(1.7) 93.7
9 - 157.2 - 156.4
10 - 105.3 - 103.9
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1 - 122.1 - - 121.0
2 8.51d (2.0) 114.4 2,46 7.98(1.8) 113.4
3 - 148.0 - 146.9
4 - 151.2 - 149.4
5 7.23d (8.5) 116.2 1,3 6.89 (8.4) 115.1
6’ 7.77dd(2.0,8.5) 123.1 2,4 7.50dd (1.8, 8.4) 121.9
1” 6.53d (8.0) 103.5 3 5.46 (7.6) 101.4
2" 431m 71.44 1 3.30n 74.3
3” 4.41m 76.3 - 3.45(8.8) 76.6
4 4.35m 79.0 - 3.41(8.8) 70.3
5” 4.04m 78.5 - 3.30m 76.1
6 |432m,4.40m | 62.2 - 837dd (85 67.3
13.1)
3-OCH; 3.93s 56.2 3’ 3.84 55.9
Table 4.NMR data of compound (4) in comparing with datahie literaturé *#
(4) (in CD;0D) Rutin
Position _ HMBC oy (J in Hz) oc
Oy (Jin Hz) d¢ L 13 ) ]
(H—-"C) (in CD;0OD) (in DMSO-dg)
2 - 158.5 - - 156.6
3 - 135.6 - - 133.5
4 - 179.4 - - 177.4
5 - 163.0 - - 161.3
6 6.23d (1.5) 100.0 5,7,8,10 6.11(2.0) 99.0
7 - 166.0 - - 164.1
8 6.42d (1.5) 94.9 6,7,9,10 6.28(2.0) 93.9
9 - 159.3 - - 156.8
10 - 105.6 - - 104.2
r - 123.1 - - 121.4
2 7.69d (2.0) 117.7 2,3,4,6 7.68(2.2) 115.4
3 - 145.8 - - 144.8
vy - 149.8 - - 148.5
5’ 6.89d (8.5) 116.7 3,4,6 6.85l (8.4) 116.5
6’ 7.64dd (2.0, 8.5) 123.6 2,204 7.68d (2.2, 8.4) 1215
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1 5.12d (7.5) 104.7 3,5 5.461 (7.6) 101.4
2 - 75.7 - 3.30m 743
3" - 78.2 - 3.45( (8.8) 76.6
4 - 721 - 3.41t(8.8) 70.3
5 - 772 - 3.30m 76.1
6 3.81dd(1.0,95) 6856 - 3.3@d (8.5, 13.1 67.3
1 454 d(1.0) 102.4 6" 4.4 (1.5) 100.9
2 3.65dd(15,35) 723 - 3.4dd (1.5, 3.4) 7.06
3"  |355dd(35,85) 714 - 3.36 70.6
4 - 73.9 - 3.16m 721
5 - 69.7 - 3.34m 68.5
6 1.13d(6.5) 17.9 47 5" 1.02d (6.3) 18.0

CAC HQP CHAT PHENOL T U THAN LA CAY NAM SAM BPUNG BOERHAVIA
ERECTAL., HQ BONG PHAN (NYCTAGINACEAE)

D6 Thi My Lién, Nguyén Thi M§ Dung, Nguyén Kim Phi Phung
Truongbai hoc Khoa e Tu Nhién,PHQG-HCM

TOM TAT: Céc loai thc chi Boerhavia h Bong plin (Nyctaginaceaeya duwoc si dung ¢
mét S5 e trén the gisi lam thuwce chiza cac lgnh \é gan, thin, tiéu dwong, ting khi nang mén dich...
O Viét Nam, cay Nam saming duoc sinh tirong va phan b rat réng rai, tuy nhién cay nay e duoc
nghién @u v thanh plan héa tbc. Bai bao nay trinh bay & cb kip tr cAy dwoc bon hpp chit: 2,6-
dimethoxybenzoquinon (1), (+)-catechin (2), isorhatin 3-Op-D-glucopyranosid (3) va
rutin (4). Giu tric hoa lac aia cac lp chit trén dupc xacdinh hing cac plrong phap ph nghiém
NMR va so sanhov tai liéu tham klio. Cac lp chit nay kin dau tién cé ip dwoc tr cdy Nam sam
daung.

Tar khéa: Boerhavia erecta L., benzoquinon, isorhamnetirinrut
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