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ABSTRACT

Pychotria adenophylla (Wall.) Kuntze has many popular traditional uses in Asian countries,
for treatments of hemorrhage, respiratory troubles, analgesia, or resistance. This study was done to
investigate the phytochemicals of P. adenophylla grown in Binh Chau, Ba Ria-Vung Tau Province.
Their chemical structures were elucidated by using Nuclear Magnetic Resonance spectroscopy
(NMR), as well as by the comparison of their NMR data with reported ones. Five compounds

consisted of vanillin (1), coniferyl aldehyde (2), chrysophanol (3), a-asarone (4), and y-asarone (5).

Keywords: a-asarone; y-asarone; coniferyl aldehyde; chrysophanol; pychotria adenophylla;
vaniline

1.  Introduction

The genus Psychotria (Rubiaceae) comprises approximately 1,700 species. These
plants are distributed popularly in tropical and subtropical areas (Davis et al., 2001).
Different parts of different species (leaves, roots, and rhizomes) have been widely used in
traditional medicine for treating fever, bronchitis, ulcers, and stomachache and for
gynecological hemorrhage in females (Calixto et al., 2016). The plant Psychotria
adenophylla Wall was used to treat respiratory diseases and bronchial disorders.
Pharmacological studies have indicated that the genus Psychotria had various biological
activities, such as antimicrobial, antiviral, analgesic, hypoglycemic, and strong cytotoxic
activities against several cancer cell lines (Benevides et al., 2005; Pimenta et al., 2011). This
report aims to the isolation and structural elucidation of five compounds vanillin (1),
coniferyl aldehyde (2), chrysophanol (3), a-asarone (4), and y-asarone (5) from leaves of
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Psychotria adenophylla collected from Binh Chau, Ba Ria-VVung Tau Province by various
spectroscopic methods.

(1) (2 (3) ) (5)

Figure 1. Chemical structures of isolated compounds 1-5

2. The experiment
2.1. General experimental procedures

The NMR spectra were recorded on a Bruker Avance spectrometer (500 MHz or 400
MHz for 'H-NMR and 125 MHz or 100 MHz for 3 C-NMR) with samples dissolved in
acetone-ds and methanol-ds. Distilled solvents (Chemsol) were used to prepare extracts and
to elute column chromatography and thin-layer chromatography. Thin-layer
chromatography was carried out on silica gel 60 (Merck, 40-63 um) and spots were
visualized by spraying with 10% H2SO4 solution, followed by heating.
2.2. Plant materials

Leaves of Psychotria adenophylla were collected in Binh Chau, Ba Ria-Vung Tau
Province in May-July 2022. The scientific name of the material was identified as Psychotria
adenophylla by Assoc. Prof. Dr. Dang Van Son (Institute of Tropical Biology, Vietnam
Academy of Science and Technology). A voucher specimen (No UE-P018) was deposited
in the herbarium of the Department of Organic Chemistry, Faculty of Chemistry, Ho Chi
Minh University of Education, Ho Chi Minh City, Vietnam.
2.3. Extraction and isolation

Dried leaves of Pyschotria adenophylla (3.0 kg) were extracted with methanol three
times (3 x 10 L) at room temperature. The filtrated solution was evaporated at reduced
pressure to obtain a crude extract (650 g). This extract was separated into n-hexane extract
(22.2 g, H), n-hexane: EtOAc extract (67 g, HEA), and EtOAc (190.0 g, EA) by liquid-
liquid partition method. The H extract was applied to silica gel column chromatography and
eluted with methanol to afford 11 fractions (coded, H1-H11). The fraction H4 (2.1 g) was
further subjected to a silica gel column chromatography, eluted with the solvent system of
n-hexane: ethyl acetate: acetone (9:1:1, v/v/v) to give seven subfractions (H4.1-H4.7). Next,
subfraction HEA4.1 (123 mg) was separated into three different fractions (coded, S1-S3) by
a silica gel column chromatography, eluted with the same solvent system. Purifying fraction
S1 (31 mg) by silical gel CC gave compounds 1 (15.5 mg), 2 (11.5 mg), and 3 (3.5 mg).
Subfraction HEA4.5 (67 mg) was subjected to a silica gel column chromatography, using a
solvent system of n-hexane: chloroform: methanol: water (10:1:0.2:0.01, v/v/v/v) to give
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three different fractions (coded, R1-R3). The same manner was applied to the fraction R3
(36 mg) to afford the mixture of 4 and 5 (17.2 mg).

e Vanillin (1). White amorphous solid. *H-NMR (500 MHz, acetone-ds, & ppm, J in
Hertz): 9.83 (1H, s, H-7), 7.48 (1H, d, 2.0, H-2) ,7.46 (1H, dd, 8.0, 2.0, H-6), 7.02 (1H, d,
8.0, H-5), 3.94 (3H, s, 3-OCHpg) (Ito et al., 2001).

e Coniferyl aldehyde (2). White amorphous solid. H-NMR (400 MHz, methanol-das, &
ppm, J in Hertz): 9.48 (1H, d, 8.0, H-9), 7.52 (1H, d, 16.0, H-7), 7.16 (1H, d, 2.0, H-2), 7.08
(1H, dd, 8.0, 2.0, H-6), 6.76 (1H, d, 8.0, H-5), 6.58 (1H, dd, 16.0, 8.0, H-8), 3.81 (3H, s,
CHs-0-3) (Ito et al., 2001).

e Chrysophanol (3). Yellow amorphous solid. *H-NMR (500 MHz, methanol-ds, &
ppm, J in Hertz): 12.05 (1H, s, 8-OH), 11.95 (1H, s, 1-OH), 7.83 (1H, t, 8.0, H-6), 7.79 (1H,
dd, 8.0, 1.0, H-5), 7.63 (1H, d, 1.0, H-4), 7.36 (1H, dd, 8.0, 1.0, H-7), 7.20 (1H, brs, H-2),
2.50 (3H, s, H-11). ¥*C-NMR (125 MHz, methanol-ds, § ppm): 190.0 (C-9), 182.4 (C-10),
163.7 (C-8), 163.3 (C-1), 150.7 (C-3), 138.3 (C-6), 134.8 (C-10a), 125.2 (C-7), 124.9 (C-2),
121.7 (C-4), 120.3 (C-5), 116.7 (C-8a), 115.0 (C-4a), 114.7 (C-9a), 20.1 (C-11) (Zhang et
al., 2012).

e qg-Asarone (4). Colorless oil. 'H-NMR (500 MHz, acetone-ds, Sppm, J in Hertz): 7.04
(1H, s, H-6), 6.67 (1H, s, H-3), 6.64 (1H, dd, 16.0, 2.0, H-1"), 6.13 (1H, dq, 16.0, 6.5, H-2"),
3.84 (3H, s, 2-OCHg), 3.82 (3H, s, 3-OCHj3), 3.78 (3H, s, 5-OCHg), 1.84 (3H, dd, 6.5, 2.0, H-
3"). BC-NMR (125 MHz, acetone-ds, 5 ppm): 151.1 (C-4), 149.6 (C-2), 143.7 (C-5), 125.3
(C-2, 122.9 (C-1"), 118.3 (C-1), 110.7 (C-6), 98.5 (C-3), 56.1 (5-OCHa), 55.8 (4-OCHy),
55.5 (2-OCHj), 17.8 (C-3') (Patra & Mitra, 1981).

e yAsarone (5). Colorless oil. *H-NMR (500 MHz, acetone-ds, 5ppm, J in Hertz): 6.76
(1H, s, H-6), 6.69 (1H, s, H-3), 5.95 (1H, m, H-2"), 5.02 (1H, m, H-3'a), 4.97 (1H, m, H-3'b),
, 3.81 (3H, s, 2-OCHs), 3.83 (3H, s, 3-OCHz), 3.74 (3H, s, 5-OCHs), 3.29 (2H, d, 6.5, H-1").
13C-NMR (125 MHz, acetone-ds, 5 ppm): 151.5 (C-2), 148.6 (C-4), 143.2 (C-5), 138.1 (C-
2'), 119.6 (C-1), 115.4 (C-6), 114.3 (C-3"), 98.7 (C-3), 33.4 (C-1"), 56.3 (5-OCHsa), 55.7 (2-
OCHs), 55.7 (4-OCHg) (Patra & Mitra, 1981).

3. Results and discussion

Compound 1 was obtained as a white amorphous solid. The *H NMR spectrum of 1
showed three proton signals characterized for a 1,3,4-trisubstitutedbenzene ring, including
dn 7.48 (1H, d, 2, H-2),7.46 (1H, dd, 8.0, 2.0, H-6), and 7.02 (1H, d, 8.0, H-5), an aldehyde
proton at 61 9.83 (1H, s, H-7) and a methoxy group at 61 3.94 (3H, s, 3-OCHz3). Based on the
comparison of its NMR data with the published ones (Ito et al., 2001), 1 was thus determined
to be vanillin.

The *H NMR spectrum of 2 was similar to those of 1, except for the changes in the
side chain at C-1. Particularly, the aldehyde group at C-1 in 1 was replaced by the a,f-
unsaturated aldehyde group (-CH=CH-CHO) in 2. The good compatibility between its NMR
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data and those in the literature (Ito et al., 2001) indicated the structure of 2 being coniferyl
aldehyde.

Compound 3 was obtained as a yellow amorphous powder. The *H NMR spectrum
indicated the presence of a methyl group [61 2.50 (3H, s, H-11)], five aromatic protons [dH
7.83 (1H, t, 8.0, H-6), 7.79 (1H, dd, 8.0, 1.0, H-5), 7.63 (1H, d, 1.0, H-4), 7.36 (1H, dd, 8.0,
1.0, H-7), 7.20 (1H, brs, H-2)], and two hydrogen-bond hydroxy groups [61 12.05 (1H, s, 8-
OH), 11.95 (1H, s, 1-OH)]. The C-NMR spectrum of 3 showed signals of 15 carbons,
comprising of two ketone carbon signals at 6c 190.0 (C-9) and 182.4 (C-10), seven
quaternary carbons [oc 114.7 (C-9a), 115.0 (C-4a), 116.7 (C-8a), 134.8 (C-10a), 150.7 (C-
3), 163.3 (C-1), 163.7 (C-8), the two latter oxygenated], five aromatic methines [dc 124.9
(C-2),121.7 (C-4), 120.3 (C-5), 138.3 (C-6) and 125.2 (C-7)], and one methyl at 6c 20.1 (C-
11). Based on the above analysis along with the good compatibility of its NMR data with
those of chrysophanol (Zhang et al., 2012), the chemical structure of 3 was identified to be
chrysophanol.

The mixture of 4 and 5 was obtained as a colorless oil. Detailed comparison of NMR
data of this mixture to those of a-asarone and y-asarone (Patra & Mitra, 1981), compounds
4 and 5 were identified as shown in Figure 1.

4.  Conclusions

From the leaves of P. adenophylla collected in Ba Ria — Vung Tau Province, five
compounds, vanillin (1), coniferyl aldehyde (2), chrysophanol (3), a-asarone (4), and y-
asarone (5) were isolated. Their chemical structures were determined by using the NMR
spectroscopic method as well as by comparison with the literature. To the best of our
knowledge, these five compounds were isolated from P. adenophylla for the first time.
Further studies on this species are in the progress.
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TOM TAT

Pychotria adenophylla (Wall.) Kuntze ¢ nhiéu i:ng dung phé bién trong y hoc cé truyén ¢ cac
niede chau A nhw tri xudt huyét, khé the, giam dau, chéng oxy héa, mién dich... Nghién cizu nay duwoc
thurc hién nham khdo sat thanh phan hod hoc ciia ld cdy P. adenophylla dwoc tim thdy ¢ Binh Chau,
tinh Ba Rja — Viing Tau. Cau tric héa hoc ciia ching da dwoc xdc dinh bang céch siz dung quang
pho cong huong tir hat nhan, ciing nhw bang céach so sanh di lieu NMR cua ching véi dir liéu da
dwoc béo céo. Nam hop chdt gom vanillin (1), coniferyl aldehyde (2), chrysophanol (3), a-asarone
(4) va y-asarone (5).

Tar khoa: a-asarone; y-asarone; coniferyl aldehyde; chrysophanol; pychotria adenophylla;
vaniline
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