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Summary
Flavonoids from Ethyl Acetate Fraction of the Whole Plant of Pyrrosia lanceolata (L.) Farw.

The medicinal fern, Pyrrosia lanceolata (L.) Farw. (Polypodiaceae), has been used in folk medicine in Vietnam and
Southeast Asia for the treatment of swelling, urocystitis, urinary calculus, bloody urine, coughs, and bronchitis. Five
compounds were isolated and identified as vitexin (1), naringenin 7-O-(2-f-D-apiofuranosyl)-f-D-glucopyranoside (2),
naringin (3), neoeriocitrin (4), and hypolaetin-7-O-4-D-glucopyranoside (5) from the ethyl acetate fraction of Pyrrosia
lanceolata. Their structures were determined by means of spectroscopic methods (MS, 1D and 2D NMR).

Keywords: Pyrrosia lanceolata, Polypodiaceae, Fern, Flavonoid.

1. Introduction

Ferns (Polypodiophyta class) are a large group
of vascular plants, including sixty-one genera,
distributed worldwide from tropical to temperate
regions, which are the most diverse plants in
tropical countries in Asia [1]. Ferns showed
remarkable activities such as anti-oxidative, anti-
bacterial, anti-inflammatory effects... The genus
Pyrrosia (Polypodiaceae family) has more than
100 species, mostly grow on wet tree trunks,
rocks, and rocky crevices in forests [2]. Some
species in the genus Pyrrosia are commonly used
in the traditional medicine for the treatment of
inflammatory urinary tract disease. The P.
lanceolata species has been used as a diuretic in
folk medicine in Vietnam [3].

The previous studies on the genus Pyrrosia
(such as P. lingua, P. petiolosa, P. serpens and P.

linearifolia) revealed the presence of phenolic
compounds, flavonoids [4],[5],[6], triterpenoids
[7],[8], xanthones [9], and other less-polar
compounds in the essential oil [10]. To the best
of our knowledge, until now phytochemical and
pharmacological studies of P. lanceolata were
very limited. Our present study on phytochemical
constituents from the ethyl acetate fraction of the
whole plants of P. lanceolata led to the isolation
of five flavonoids. Their structures were
identified by spectroscopic data and compared to
those reported in the literature. In the present
paper, five compounds vitexin (1), naringenin 7-
O-(2-p-D-apiofuranosyl)--D-glucopyranoside
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(2), naringin (3), neoeriocitrin (4), and
hypolaetin-7-O-f-D-glucopyranoside  (5) are
firstly reported in P. lanceolata.

2. Experimental

2.1. Materials and reagents

The whole plant of Pyrrosia lanceolata (L.)
Farw. was collected at Tao Dan Park (Ho Chi
Minh City) in January 2019. The voucher
specimen (PL012019.HCM) was deposited at the
Faculty of Pharmacy, University of Medicine and
Pharmacy at Ho Chi Minh City (UMP), Vietnam.
The plant was identified by Dr. Vo Van Leo
(Dept. of Pharmacognosy, UMP) and compared
to the morphology characteristics as in botanical
references [11]. The solvents were used for
isolation and extraction: ethanol 96%, n-hexane,
ethyl acetate, chloroform, methanol, and n-
butanol (Scharlau, Spain). The solvents used
were of analytical reagent (AR) grade.

2.2. General experimental procedures

Silica gel (40-63 um, Merck) and Sephadex
LH-20 (GE Healthcare, Sweden) were used for
column chromatography (CC). The UV spectra
were obtained on an UV-VIS SP8001
spectrophotometer (Axiom, Germany). TLC was
performed using normal phase silica gel 60 Fys,
plates (Merck). Spots were detected by UV and
5% vanillin-sulfuric acid/absolute ethanol or 1%
FeCl; solutions/95% ethanol. ESI-MS spectra
were obtained from a Xevo TQ-S micro mass
spectrometer (Waters, USA). APCI-MS spectra
were obtained from an Agilent 6130-quadrupole
mass spectrometer (Agilent Technologies, USA).
NMR spectra were measured on a Bruker Avance
Neo 400 MHz or 500 MHz spectrometer, using
TMS as an internal standard. NMR solvents were
purchased from Sigma-Aldrich (USA).

2.3. Extraction and isolation

The whole plant of P. lanceolata (2.4 kg) was
crushed in a blender and percolated with 80%
ethanol (40 L). The solvents were evaporated
under reduced pressure to obtain the concentrated
ethanol extract (800 mL). The ethanol extract
was successively partitioned with n-hexane (2L x
5), ethyl acetate (2L x 4) and saturated »-BuOH
(2L x 3), then the solvents were removed to
obtain n-hexane (H, 66.3 g), ethyl acetate (E,
15.3 g), n-BuOH (B, 64.9 g), and water (W,
289.2 g) fractions, respectively. The ethyl acetate
fraction (E, 12.0 g) was subjected to silica gel CC
and eluted with CHCIl;-MeOH-H,O (95:5:0,
90:10:10, 80:20:10, 70:30:10 and 65:35:10, v/v)
to obtain 14 sub-fractions (E1-E14). Fraction E7
(600 mg) was subjected to Sephadex LH-20 CC

(MeOH) to give 6 sub-fractions (E7.1-E7.6) and
further purified by Sephadex LH-20 CC (MeOH)
to obtain compound 1 (27.6 mg) from sub-
fraction E7.4 (216.7 mg). Fraction E8 (250 mg)
was subjected to Sephadex LH-20 CC (MeOH)
to give 6 sub-fractions (E8.1-E8.6) and sub-
fraction E8.2 (75.0 mg) was continued to be
purified by Sephadex LH-20 CC (MeOH) to
achieve compound 2 (17.0 mg). Fraction E9 (1.0
g) was loaded on Sephadex LH-20 CC (MeOH)
CC to yield 4 sub-fractions (E9.1-E9.4).
Compound 3 (24.8 mg) was isolated and further
purified by Sephadex LH-20 CC (MeOH) from
sub-fraction E9.4 (270 mg). After solvent
removal, fractions E10 and E11 were precipitated
in MeOH to obtain compounds 4 (222.2 mg) and
5 (10.4 mg), respectively.

Vitexin (1): pale-yellow amorphous powder.
ESI-MS: m/z = 431.39 [M-H], C21H2()O](). lH
NMR (400 MHz, DMSO-d;) oy: 13.17 (1H, s, 5-
OH), 10.80 (1H, s, 7-OH), 10.35 (1H, s, 4-OH),
8.03 (2H, d, J = 8.8 Hz, H-2" and H-6'), 6.89 (2H,
d, J = 8.8 Hz, H-3' and H-5"), 6.79 (1H, s, H-3),
6.28 (1H, s, H-6), 4.69 (1H, d, /= 10.0 Hz, H-1"),
3.83 (1H, t, J=9.2 Hz, H-2"), 3.38, (1H, m, H-4")
3.27 (1H, m, H-3"), 3.22 (1H, m, H-5"), 3.76 (1H,
m, H-6a"), 3.52 (1H, m, H-6b"). °C NMR (100
MHz, DMSO-d;s) dc: 182.6 (C-4), 164.4 (C-2),
163.0 (C-7), 161.6 (C-4"), 160.8 (C-5), 156.4 (C-
9), 129.5 (C-2" and C-6"), 122.1 (C-1"), 116.3 (C-3'
and C-5'), 105.1 (C-8), 104.5 (C-10), 102.9 (C-3),
98.6 (C-6), 82.3 (C-5"), 79.1 (C-3"), 73.8 (C-1"),
71.3 (C-2"),71.0 (C-4"), 61.8 (C-6").

Naringenin 7-O-(2-f-D-apiofuranosyl)-f-D-
glucopyranoside (2): colorless amorphous powder.
APCI-MS: m/z = 565.00 [M-H], CxH30s 'H
NMR (400 MHz, CD;OD) &y: 7.32 (2H, d, /= 8.4
Hz, H-2" and H-6"), 6.81 (2H, d, J = 8.4 Hz, H-3'
and H-5"), 6.17 (1H, d, J = 2.0 Hz, H-8), 6.16 (1H,
d,J=2.0 Hz, H-6), 5.41 (1H, d, J= 1.6 Hz, H-1""),
5.39 (1H, dd, J = 12.8, 3.2 Hz, H-2), 5.05 (1H, d, J
= 7.2 Hz, H-1"), 3.98 (1H, dd, J = 9.6, 3.6 Hz, H-
4a""), 3.95 (1H, d J= 1.6 Hz, H-2""), 3.86 (1H, d, J
=10.8 Hz, H-6a"), 3.78 (1H, d, J = 6.4 Hz, H-4b""),
3.68 (1H, m, H-6b" ), 3.52 (2H, s, Hy-5"), 3.19
(IH, dd, J = 17.2, 12.8, H-3a), 2.76 (1H, dd, J =
17.2, 2.8 Hz, H-3b).”"C NMR (100 MHz, CD;0OD)
d¢: 198.6 (C-4), 166.8 (C-7), 165.0 (C-9), 164.7 (C-
5), 159.2 (C-4'), 130.8 (C-1"), 129.2 (C-2" and C-6"),
116.4 (C-3" and C-5"), 110.9 (C-1""), 104.9 (C-10),
99.8 (C-1"), 97.9 (C-6), 96.8 (C-8), 80.7 (C-2 and
C-3"), 78.6 (C-2"), 78.5 (C-3"), 78.2 (C-5"), 78.1
(C-2"),75.5(C-4"),71.2 (C-4"),65.9 (C-5"),62.3
(C-6"), 44.0 (C-3).
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Naringin (3): colorless needles, APCI-MS:
m/z = 603.10 [M+Na]", Co7H3,014. 'H NMR (400
MHz, CD;0OD) éy: 7.32 (2H, d, J = 8.4 Hz, H-2'
and H-6'), 6.83 (2H, d, J = 8.4 Hz, H-3' and H-
5", 6.17 (1H, d, J = 2.0 Hz, H-8), 6.15 (1H, d, J
=2.0 Hz, H-6), 5.39 (1H, dd, J = 12.8, 2.8 Hz, H-
2), 5.24 (1H, dd, J = 4.0, 1.6 Hz, H-1""), 5.10
(1H, t, J = 7.2 Hz, H-1"), 3.92 (1H, m, H-2"),
3.87 (1H, m, H-5""), 3.85 (1H, m, H-6a"), 3.67
(1H, m, H-6b"), 3.62 (1H, m, H-2"), 3.60 (1H, m,
H-5"), 3.58 (1H, m, H-3""), 3.44 (1H, m, H-3"),
3.38 (2H, m, H-4" and H-4""), 3.15 (1H, dd, J =
16.8, 12.8 Hz, H-3a), 2.74 (1H, dd, J = 16.8, 2.8,
Hz, H-3b), 1.28 (3H, d, J = 6.4 Hz, H-6""). °C
NMR (100 MHz, CD;0D) &¢: 198.5 (C-4), 166.6
(C-7), 165.0 (C-5), 164.7 (C-9), 159.1 (C-4),
130.8 (C-1"), 129.1 (C-2' and C-6'), 116.3 (C-3'
and C-5'), 104.9 (C-10), 102.6 (C-1"), 99.3 (C-
1), 97.8 (C-6), 96.8 (C-8), 80.7 (C-2), 79.2 (C-
2", 79.0 (C-5"), 78.1 (C-3"), 73.9 (C-4""), 72.19
(C-2'"), 72.17 (C-3"), 71.2 (C-4"), 70.0 (C-5"),
62.3 (C-6"),44.0 (C-3), 18.2 (C-6"").

Neoeriocitrin  (4): colorless amorphous
powder. ESI-MS: m/z = 595.07 [M-HJ,
C»:H3,015. 'H NMR (400 MHz, CD;0D) 8y: 6.91
(1H, d, J = 1.6 Hz, H-2"), 6.78 (1H, dd, J = 8.0,
1.6 Hz, H-6"), 6.78 (1H, d, J = 8.0 Hz, H-5"), 6.17
(1H, d, J = 2.4 Hz, H-8), 6.15 (1H, d, /= 2.4 Hz,
H-6), 5.32 (1H, dd, J = 12.8, 3.2 Hz, H-2), 5.24
(1H, s, H-1""), 5.09 (1H, d, J = 7.2 Hz, H-1"),
3.92 (1H, m, H-2""), 3.88 (1H, m, H-5""), 3.85
(1H, m, H-6a""), 3.67 (1H, m, H-6b""), 3.63 (1H,
m, H-2"), 3.60 (1H, m, H-3"), 3.57 (1H, m, H-
3", 3.45 (1H, m, H-5"), 3.39 (1H, m, H-4"),
3.37 (1H, m, H-4""), 3.12 (1H, dd, J = 17.2, 12.8
Hz, H-3a), 2.76 (1H, dd, J = 17.2, 3.2 Hz, H-3b),
1.28 (3H, d, J = 6.0 Hz, H-6""). °C NMR (100
MHz, CD;OD) &c: 197.1 (C-4), 165.2 (C-7),
163.6 (C-5), 163.2 (C-9), 145.6 (C-4"), 145.1 (C-
3", 130.1 (C-1"), 117.9 (C-6"), 114.8 (C-5'), 113.4
(C-2", 103.5 (C-10), 101.1 (C-1""), 98.0 (C-1"),
96.4 (C-6), 95.4 (C-8), 79.3 (C-2), 77.6 (C-2"),
77.6 (C-3"), 76.7 (C-5"), 72.5 (C-4""), 70.8 (C-
3", 70.8 (C-2"""), 69.8 (C-4"), 60.9 (C-6"), 42.8
(C-3), 16.8 (C-6"").

Hypolaetin-7-O-f-D-glucopyranoside  (5):
pale-yellow amorphous powder. APCI-MS: m/z =
463.16 [M-HJ, CH5012; 'H NMR (500 MHz,
DMSO-dg) & 12.37 (1H, s, 5-OH), 7.48 (1H, d,
J = 2.0 Hz, H-2'), 7.47 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 6.91 (1H, d, J = 8.0 Hz, H-5"), 6.71 (1H, s,
H-3), 6.63 (1H, s, H-6), 493 (1H, d, /= 7.5 Hz,
H-1"), 3.72 (1H, d, J = 10.5 Hz, H-6a"), 3.47
(1H, m, H-6b"), 3.42 (1H, m, H-5"), 3.37 (1H, m,

H-2"), 3.31 (1H, m, H-3"), 3.19 (1H, m, H-4").
*C NMR (125 MHz, DMSO-ds) 8¢: 182.3 (C-4),
164.3 (C-2), 152.3 (C-5), 151.7 (C-7), 149.9 (C-
4", 145.7 (C-3"), 144.3 (C-9), 127.0 (C-8), 121.6
(C-1", 119.2 (C-6"), 116.0 (C-5"), 113.6 (C-2),
105.2 (C-10), 102.7 (C-3), 101.3 (C-1"), 98.7 (C-
6), 77.3 (C-5"), 75.7 (C-3"), 73.2 (C-2"), 69.7
(C-4"), 60.7 (C-6").

3. Results and discussion

Compound 1 was isolated as a yellow
amorphous powder. The ESI-MS showed the
negative ion peak with m/z = 431.39 [M-HJ,
calculated for the molecular formula of C;;H»0O10
with 12 degrees of unsaturation. The C NMR
spectrum showed the signals of 21 carbons, of
which 15 were observed in the downfield region
of 8¢ 182-98 and the remaining 6 carbons at d¢
83-61 of a sugar moiety. The "C NMR data
agreed with the structure of a flavonoid
glucoside. The "C NMR spectrum of 1 revealed
the signals of a carbonyl group at 5¢ 182.6 (C-4),
five oxygenated carbons (8¢ 164.4 (C-2), 163.0
(C-7), 161.6 (C-4"), 160.8 (C-5), 156.4 (C-9)),
three non-protonated carbons (8¢ 122.1 (C-1'),
105.1 (C-8), and 104.5 (C-10)), and six methine
carbons (8¢ 129.5 (C-2’ and C-6'), 116.3 (C-3'
and C-5'), 102.9 (C-3), and 98.6 (C-6)). The 'H
NMR spectrum showed three broad singlet
proton signals at éy 13.17, 10.80, and 10.35 in
the downfield region of three hydroxyl
substituents at C-5, C-7, and C-4". Two singlet
protons at 6;6.79 and 6.28 were assigned as H-3
and H-6, respectively. The COSY spectrum
revealed the correlations of ortho-coupled proton
signals between H-2"/H-6" (8y; 8.03, d, J = 8.8 Hz)
and H-3/H-5' (6y 6.89, d, J = 8.8 Hz). The
HMBC spectrum exhibited the correlations from
H-3 to C-2/C-4/C-10/C-1', from H-6 to C-5/C-
6/C-7/C-8, from H-2'/H-6' to C-3'/C-4'/C-5'/C-6'
(or C-2'), from H-3"/H-5" to C-1'/C-4'/C-5' (or C-
3"). In addition, the anomeric proton at oy 4.69
(1H, d, J = 10.0 Hz, H-1") showed the HMBC
correlations to C-7/C-8/C-9/C-2"/C-5", which
demonstrated the sugar moiety was a C-glycoside
and attached to C-8. Based on the above NMR
spectra data and comparison with the
spectroscopic data [12], compound 1 was
identified as vitexin (apigenin-8-C-glucoside).

Compound 2 was isolated as a colorless
powder. The negative APCI-MS spectrum data
exhibited the ion peak at m/z = 565.00 [M-H],
consistent with the molecular formula of
Cy6H30014, implying 12 degrees of unsaturation.
The “C NMR spectrum of the compound 2
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showed the presence of 26 carbons, including 14
methines (six aromatic and eight oxymethine
carbons), eight non-protonated carbons, four
methylene carbons (one methylene at d¢ 44.0 (C-
3) and three oxymethylenes at 6c 75.5 (C-4""),
65.9 (C-5"), and 62.3 (C-6")). All carbon signals
appeared in the down-field region from &¢ 198-96
of a C4-C3-Cy flavonoid framework and from &¢
81-62 of sugar moieties. The 'H NMR and 'H-'H
COSY spectra exhibited the correlations between
protons H-2 (6y 5.39, dd, J=12.8, 2.8 Hz) and H,-
3 (Ou 3.19 (1H, dd, J = 17.2, 12.8, H-3a), 2.76
(1H, dd, J=17.2, 2.8 Hz, H-3b) in an A,B system,
between H-6 (8 6.16, d, J = 2.0 Hz) and H-8 (6y
6.17, d, J= 2.0 Hz) in an aromatic meta-coupling,
and between H-2/H-6" (dy 7.32, 2H, d, J = 8.4
Hz) and H-3"/H-5" (6y 7.04, 2H, d, J = 8.4 Hz).
The pyranose and furanose forms of sugars were
determined from the *C and '"H NMR chemical
shift values [14]. The HMBC correlations between
H-1" (04 5.05,d, J= 7.2 Hz) and C-7 (8¢ 166.8) of
the aglycon, between H-1"" (dy 5.41, d, /= 1.6 Hz,
H-1"") and C-2" (6¢ 78.6) showed the presence of
a disaccharide chain O-[(1-2)-p-D-
apiofuranosyl]-#-D-glucopyranoside. The HMBC
correlations of compound 2 were shown in Fig. 2.
Based on the NMR spectra data and compared to
those of reference data [16], compound 2 was
determined as naringenin-7-O-(2-f-D-
apiofuranosyl)-$-D-glucopyranoside, which was
first reported in P. lanceolata.

Compound 3 was obtained as a colorless
amorphous powder. The APCI-MS spectral data
exhibited a positive-ion peak at m/z = 603.10
[M+Na]’, corresponding to the molecular
formula of C,;H3;,0y4 and 12 degrees of
unsaturation. The "“C NMR spectrum of
compound 3 showed 27 carbon signals,
containing 6 aromatic methine carbons, 7 non-
protonated carbons, 11 oxymethine carbons, two
methylene carbons (6¢ 62.3 (C-6"), 44.0 (C-3),
and one methyl group at 8¢ 18.2 (C-6""). The “C
NMR and 'H NMR data of 3 were similar to
those of compound 2 except that the number of
C NMR signals of 3 was 27 in total, while 2
showed 26 "°C signals. The main difference was
that the pentosyl sugar moiety of apiofuranosyl in
2 changed to the hexosyl sugar moiety of
rhamnopyranosyl in 3. The HMBC and COSY
correlations were observed as shown in Fig. 2.
The HMBC correlations between H-1" (6 5.10,
t, J = 7.2 Hz) and C-7 (8¢ 166.6) of the aglycon,
between H-1"" (oy 5.24, dd, J = 4.0, 1.6 Hz, H-
1") and C-2" (8¢ 79.2) showed the presence of

an O-[(1—2)-a-L-rhamnopyranosyl]-/-D-
glucopyranoside sugar chain. Based on the NMR
data and compared to those of the reference data
[15], compound 3 was determined as 4'.5,7-
trihydroxy-flavanone-7-rutinoside or naringin,
which is first reported in P. lanceolata.

Compound 4 was obtained as a colorless
amorphous powder. The UV spectrum of 4
showed absorption maxima at Ay, 254.2 and
347.9 nm, which revealed the presence of
aromatic and conjugated carbonyl chromophores.
The negative ESI-MS spectral data showed the
pseudomolecular ion at m/z = 595.07 [M-HJ,
corresponding to the molecular formula of
C»H3,0,5 with 12 degrees of unsaturation. The
increase of 16 mass units in 4 compared to the
molecular weight of 3 suggested the addition of a
hydroxy group in the structure of 4. The *C NMR
and '"H NMR data of 4 were similar to those of
compound 3 and the difference between
compounds 4 and 3 was the change of one
aromatic methine (6¢ 116.3, C-3") in 3 to an
oxygenated carbon in the B-ring (5¢c 145.1, C-3)
in 4. The correlations of meta-coupled protons
between H-2' and H-6' and ortho-coupled protons
between H-5" and H-6' were observed in the 'H
NMR spectrum, indicating that the hydroxy group
was placed at C-3' of the B-ring. In addition, the
a-L-rhamnosyl moiety was attached to the glucose
moiety at C-2" as demonstrated by a HMBC
correlation from H-1"" (8y 5.24) to C-2" (8¢ 77.6),
and the S-D-glucosyl moiety was linked to C-7 of
the aglycon according to the HMBC correlation
from H-1" 8y 5.09) to C-7 (3¢ 165.2). On the
basis of the spectroscopic data, compound 5 was
identified as 3',4',5,7-tetrahydroxyflavanone-7-
O-(a-L-rhamnopyranosyl-(1—2))-5-D
- glucopyranoside or neoeriocitrin, which was
isolated from P. serpens [4].

Compound 5 was isolated as a yellow
amorphous powder. The UV absorptions at Apa
275.6 and 339.8 nm revealed aromatic and
conjugated carbonyl chromophores. Its molecular
formula was determined as C;H;00;, from the
negative APCI-MS ion peak at m/z = 463.16 [M-
HJ, consistent with 11 degrees of unsaturation.
The >C NMR of compound 2 showed 21 carbon
signals, including 10 non-protonated carbons (&¢
182.3 (C-4), 164.3 (C-2), 152.3 (C-5), 151.7 (C-
7), 149.9 (C-4"), 145.7 (C-3"), 144.3 (C-9), 127.0
(C-8), 121.6 (C-1), and 1052 (C-10)), 5
aromatic methine carbons (3¢ 119.2 (C-6'), 116.0
(C-5), 113.6 (C-2"), 102.7 (C-3), and 98.7 (C-
6)), 5 oxymethine carbons (¢ 101.3 (C-1"), 77.3
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(C-5"), 75.7 (C-3"), 73.2 (C-2"), and 69.7 (C-
4")), and one oxymethylene carbon ¢ 60.7 (C-
6""). All the carbon signals were presented in the
downfield region from 8¢ 183-98 which was the
typical region of C4-C3-Cq flavonoid framework
and a sugar moiety. The 'H NMR spectrum of
compound 2 showed the ortho-coupled aromatic
proton signals of H-6" (64 7.47, dd, J = 8.0, 2.0
Hz) and H-5' (6 6.91, d, J = 8.0 Hz), and meta-
coupled proton signals of H-6" and H-2' (&4 7.48,
d, J = 2.0 Hz). Three singlet protons at 6y 12.37,
6.71, and 6.63 were assigned to 5-OH, H-3 and
H-6, respectively. The anomeric proton at 6y 4.93
(1H, d, J = 7.5 Hz, H-1") and oxymethine and
oxymethylene protons in the range of 6y 3.10-

3.80 demonstrated a f-hexosyl sugar moiety
attached to the flavonoid aglycon. The HMBC
spectrum exhibited the correlations from 5-OH to
C-5/C-6/C-10, from H-3 to C-2/C-4/C-10/C-1",
from H-6 to C-5/C-8/C-10, from H-2' to C-2/C-
3'/C-4'/C-6', from H-5' to C-1/C-3'/C-4', and
from H-6" to C-2/C-2'/C-4'. Furthermore, the
HMBC correlations from H-1" to C-7, from H-
2" to C-1"/C-3", from H-3" to C-2"/C-4", from
H-4" to C-5"/C-6", and from H-6" to C-4"/C-
5" revealed the linkage of the p-D-
glucopyranosyl group to C-7. Based on the
comparison of the spectral data [13],
compound 5 was identified as hypolaetin-7-O-
S-D-glucopyranoside.

1:R=H,R1=GCGlc, R, =H

5: R = Glc, Ry = OH, R, = OH

2:R=S;, R1—H O‘m H
3:R=S, Ry = $t= Ho__

4:R=S, R;=OH

HO OH

Fig. 1. Chemical structures of compounds 1-5

(T

Fig. 2. The key HMBC (— ) and COSY (=== ) correlations of compounds 1-5
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4. Conclusion
In summary, five compounds were isolated
from the ethyl acetate fraction of the whole

plant of P. lanceolata (L.) Farw. Their
structures were identified as vitexin (1),
naringenin 7-O-(2-p-D-apiofuranosyl)-f-D-

glucopyranoside (2), naringin (3), neoeriocitrin

(4), and hypolaetin-7-O-$-D-glucopyranoside
(5). Compounds 1-5 are firstly reported from P.
lanceolata (L.) Farw.
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Summary
Phytochemical Analysis and Bioactivity Evaluation of Boeica porosa C.B. Clarke
from Lam Binh Mountainous Region, Tuyen Quang Province

For the first time, a phytochemical and bioactivity analysis of Boeica porosa was reported. The total contents of phenolic,
flavonoid, saponin, and alkaloid compositions were analysed and the antioxidant, anti-inflammatory effects, a-amylase
inhibition and cytotoxicities of extracts and subfractions from B. porosa in Lam Binh mountainous area, Tuyen Quang
province, were evaluated. Total extracts and subfractions from the aerial part of the plant had higher chemical amounts and
exhibited stronger bioactivities than those of the underground part. Ethyl acetate subfraction of the aerial part had
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