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ABSTRACT

The leaves of Combretum quadrangulare Kurz. collected in Long An Province were
chemically investigated using multiple chromatographic methods. Four compounds, 5-hydroxy-
3,7,4"-trimethoxyflavone (1), ayanin (2), kamatakenin (3), and luteolin (4) were isolated and
elucidated. Their chemical structures were elucidated by comparing their spectroscopic data with
those in previous reports. Compounds 1 and 4 were obtained for the first time in Combretum
guadrangulare.

Keywords: alpha-glucosidase; antibacterial activity; ayanin; Combretum quadrangulare
Kurz.; kamatakenin

1.  Introduction

Combretum quadrangulare Kurz is widely used in folk medicine in Eastern Asia and
is associated with various ethnopharmacological claims including hepatoprotective,
antipyretic, analgesic, antidysenteric, and anthelmintic properties. In Vietnam, this plant
was used as antihelmintic and antihepatitis agents (Adnyana, Tezuka, Banskota, et al.
2000; Banskota et al. 2003). Phytochemical data of C. quadrangulare reported the
presence of numerous triterpenes (cycloartanes, ursanes, lupanes, and oleananes) and some
flavonoids (Pettit et al. 1995; Banskota et al. 1998; Arjun H. Banskota et al. 2000; Arjun
Hari Banskota, Tezuka, Tran, et al. 2000; Adnyana et al. 2001). Among different organs of
the plant, leaves of C. quadrangulare have attracted attention from many chemists. The
crude MeOH extracts of the Vietnamese plant showed a significant hepatoprotective effect,
xanthine oxidase inhibition, and cytotoxicity against several cancer cell lines (Arjun Hari
Banskota, Tezuka, Tran, et al. 2000; Arjun Hari Banskota, Tezuka, Adnyana, et al. 2000;
Adnyana, Tezuka, Awale, et al. 2000). This paper presented the isolations and structural
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elucidation of four compounds, including 5-Hydroxy-3,7,4'-trimethoxyflavone (1), ayanin
(2), kamatakenin (3), and luteolin (4), from Combretum quadrangulare Kurz leaves
collected in Long An Province, Vietnam.

Figure 1. Chemical structures of isolated compounds 1-4

2.  Experimental
2.1. General experimental procedures

The NMR spectra were recorded on a Bruker Avance 500 spectrometer (500 MHz
for 'H-NMR and 125 MHz for *C-NMR) in acetone-ds, and DMSO-ds solutions. 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 material

Leaves of Combretum quadrangulare were collected in Duc Hoa, Long An Province
in March-April 2020. The plant was identified as Combretum quandrangulare Kurz by Dr.
Tran Cong Luan, Tay Do University, Vietnam. A voucher specimen (No UE-002) 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 C. quadrangulare (11 kg) were crushed and extracted with 10L of
MeOH (three times) at 70°C for 8h. The filtrated solution was evaporated to dryness under
reduced pressure to obtain a crude extract (118.4g). This crude was successively
partitioned by n-hexane, n-hexane: EtOAc 1:1, EtOAc, to afford H (29.1 g), HEA (160.3
g), EA (30.0 g), and MeOH (12.0 g) extracts, respectively. Fraction HEA (160.3 g) was
applied to silica gel column chromatography, using an isocratic mobile phase consisting of
n-hexane: EtOAc: acetone (5:1:1) to obtain 9 fractions P1 (4.95 g), P2 (9.72 g), P3 (6.94
0), P4 (4.82 g), P5 (5.69 g), P6 (4.23 g), P7 (3.2 g), P8 (4.15 g), P9 (3.9 g). Fraction P2
(9.72 g) was subjected to silica gel column chromatography, using an isocratic mobile
phase consisting of an n-hexane: EtOAc: acetone solvent system (5:1:1, v/v/v) to obtain
fractions T1 (1.8 g), T2 (600.0 mg), T3 (900.0 mg), T4 (2.09g), T5(1.1g), T6 (1.3 g).

Fraction T1 (1.8 g) was submitted to CC using the solvent system n-hexane: CHCls:
EtOAc: acetone (3:2:1:1, v/v/viv) to obtain four fractions T1.1 (310.0 mg), T1.2 (560.0
mg), T1.3 (230.0 mg) and T1.4 (190.0 mg). Fraction T1.2 was rechromatographed, eluted
with the same solvent system to obtain compounds 2 (55.2 mg). Fraction T5 (1.1 g) was
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submitted to CC using the solvent system n-hexane: CHCls: EtOAc: acetone (3:2:2:2,
viIviviv) to obtain three fractions T5.1 (210.0 mg), T5.2 (350.0 mg), and T5.3 (150.0 mg).
Fraction T5.1 was rechromatographed, eluted with the same solvent system to obtain two
compounds 1 (7.4 mg) and 3 (45.0 mg). Fraction T5.2 was subjected to silica gel column
chromatography, eluted with the solvent system n-hexane: CHCIs: EtOAc: acetone
(4:3:3:1, viviviv) to afford compound 4 (3.8 mg).

e 5-Hydroxy-3,7,4'-trimethoxyflavone (1). Yellow needles. The *H-NMR data (500
MHz, Acetone-ds, 5 ppm, J in Hertz): 12.73 (1H, s), 8.11 (1H, d, J= 9.5 Hz, H-2', 6"), 7.12
(1H, d, J= 9.0 Hz, H-3', 5, 6.67 (1H, d, J= 2.5 Hz, H-8), 6.33 (1H, d, J= 2.9 Hz, H-6),
3.93 (3H, s, 4-OMe), 3.92 (3H, s, 3-OCHa), 3.89 (3H, s, 7-OCHj3). *C-NMR (125 MHz,
Acetone-ds): 179.8 (C- 4), 166.8 (C- 7), 163.0 (C- 5/4"), 157.9 (C- 2), 139.7 (C-3), 131.2
(C- 2'/6"), 123.8 (C-1"), 115.0 (C- 3'/5"), 106.7 (C-10), 98.6 (C- 6), 90.3 (C- 8), 60.4 (3-
OCHj3), 56.7 (7-OCHjs), and 56.0 (4'- OCH3) (Macedo et al. 2019).

e Ayanin (2). Yellow amorphous solid. The *H-NMR data (500 MHz, Acetone-ds, &
ppm, J in Hertz): 12.75 (1H, s, 5-OH), 8.49 (1H, s, 5'-OH), 7.79 (1H, d, J = 2.1 Hz, H-6"),
7.72 - 7.69 (1H, m, H-2"), 7.01 (1H, d, J = 8.5 Hz, H-3"), 6.66 (1H, d, J = 2.3 Hz, H-8),
6.31 (1H, d, J = 2.1 Hz, H-6), 3.94 (3H, s, 7-OCHBa), 3.91 (3H, s, 4-OCHp3), 3.90 (3H, s, 3-
OCHs). *C-NMR (125 MHz, Acetone-ds): 179.6 (C- 4), 166.6 (C- 7), 162.9 (C- 5), 157.7
(C-9), 156.9 (C- 2), 150.6 (C- 4", 148.3 (C-3"), 139.5 (C- 3), 123.4 (C- 1, 122.8 (C-6",
116.1 (C- 2", 112.7 (C-5"), 106.6 (C- 10), 98.5 (C- 6), 92.9 (C- 8), 60.2 (3-OCH3), and 56.5
(7-OCHsa), 56.5 (4'-OCHj3) (Rahman et al. 2020).

e Kamatakenin (3). Yellow powder. The *H NMR data (500 Hz, DMSO-ds, & ppm, J
in Hertz): 6, 12.66 (1H, s, 5-OH), 7.98 (1H, d, J= 9.0 Hz, H-2', 6"), 6.95 (1H, d, J= 9.0 Hz,
H-3'5", 6.74 (1H, d, J= 2.5 Hz, H-8), 6.37 (1H, d, J= 2.0 Hz, H-6), 3.86 (3H, s, 3-OCHy3),
3.80 (3H, s, 7-OCHjs). °C NMR (125 Hz, DMSO-dg) 8¢ 178.1 (C- 4), 165.2 (C- 7), 161.0
(C- 5), 160.3 (C- 49, 156.4 (C- 2), 156.0 (C- 9), 137.9 (C- 3), 130.2 (C- 2, 6", 120.5 (C-
1, 115.7 (C- 3', 5", 105.2 (C- 10), 97.8 (C- 6), 92.4 (C- 8), 59.8 (3-OCH?3), 56.1 (7-OCHz)
(Castillo et al. 2015).

e Luteolin (4). Light yellow powder. The 'H-NMR data (500MHz, Acetone-ds, &
ppm, J in Hertz): 12.98 (5-OH), 7.42 (1H, dd, J = 9.8 Hz, J = 2.0 Hz, H-6"), 7.39 (s, H-2"),
6.88 (1H, d, J = 8.4 Hz, H-5"), 6.65 (1H, s, H-3), 6.44 (1H, d, J = 1.6 Hz, H-8), 6.18 (1H, d,
J = 2.0 Hz, H-6). ®C-NMR (125 MHz, Acetone-ds): 181.6 (C- 4), 164.8 (C- 7) 164.3 (C-
2), 161.4 (C- 5) 157.3 (C-9), 149.8 (C-4"), 145.8 (C-3"), 121.3 (C- 1", 118.9 (C- 6", 116.0
(C-5"), 113.3 (C- 2", 103.6 (C- 10), 102.8 (C- 3), 98.4 (C- 6), 93.8 (C- 8) (Okamura et al.
1994).
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3. Results and discussion

Compound 1 was obtained as yellow needles. The *H-NMR spectrum of 1 displayed
characteristic signals of a flavanone skeleton: a hydrogen-bond hydroxyl group at 6 12.73
(1H, s) and two upfield meta—coupled aromatic protons at on 6.33 (1H, d, 2.9, H-6) and
6.67 (1H, d, 2.5, H-8) in the A ring of common flavonoids. The para—disubstituted
benzene ring (ring B) was determined by the presence of two doublet signals with a large
coupling constant at o 8.11 (2H, d, 9.5 Hz, H-2', H-6") and 7.12 (2H, d, 9.0 Hz, H-3', H-
5. The ®*C-NMR spectrum displayed 15 carbons comprising one carbonyl carbon at ¢
179.8 (C—4) and 14 aromatic carbons in the range of 93.0 ppm to 166.8 ppm, and three
methoxy groups (¢ 60.4, 56.7, 56.0), strongly supporting the flavone scaffold. The good
compatibility between its NMR data and those reported in the literature (Macedo et al.
2019) indicated the chemical structure of 1 to be 5-hydroxy-3,7,4'-trimethoxyflavone.

Compound 2 was obtained as a yellow amorphous solid. The NMR data of 2 were
identical with those of 1. The difference is in the chemical structure of the B-ring with the
presence of an additional hydroxyl group at C-3'. The 1,2,4-trisubsituted benzene ring was
replaced for the 1,4-disubsituted benzene ring in 1. This was supported by the presence of
three aromatic protons at én 7.79 (1H, d, J = 2.1 Hz, H-6"), 7.72 — 7.69 (1H, m, H-2"), 7.01
(1H, d, J = 8.5 Hz, H-3"). The NMR data of 2 were consistent with those reported in the
literature (Rahman, A. 2020), thus, the chemical structure of 2 was determined as ayanin.

The NMR data of compound 3 were identical with those of 1, except for the
disappearance of one methyl group at C-4'. The good compatibility between its NMR data
and those in the literature (Castillo et al. 2015) determined the structure of 3 to be
kamatakenin.

Compound 4 was obtained as a yellow amorphous solid. The *H-NMR spectrum of 4
displayed characteristic signals of a flavanone skeleton: a hydrogen-bond hydroxyl group
at 6 12.98 (1H, s, 5-OH) and two upfield meta—coupled aromatic protons at 61 6.44 (1H, d,
J =1.6 Hz, H-8) and 6.18 (1H, d, J = 2.0 Hz, H-6) in the A ring of common flavonoids.
The 1,2,4-trisubsituted benzene ring was determined by the aromatic protons at 6 7.42
(1H, dd, J = 9.8 Hz, J = 2.0 Hz, H-6"), 7.39 (s, H-2'), and 6.88 (1H, d, J = 8.4 Hz, H-5).
Moreover, *H NMR spectrum also showed the presence of the olefinic proton at 8u 6.65
(1H, s, H-3). The NMR data of 4 were consistent with those of luteolin reported in the
literature (Okamura et al. 1994), thus, the chemical structure of 4 was determined as
luteolin.
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4. Conclusions

From the leaves of C. quadrangulare collected in Long An Province, four
compounds, including four flavonols 5-Hydroxy-3,7,4'-trimethoxyflavone (1), ayanin (2),
kamatakenin (3), and luteolin (4) were isolated. Their chemical structures were determined
by using the NMR spectroscopic method as well as comparison with the literature.
Compounds 1 and 4, to the best of our knowledge, were isolated from C. quadrangulare
for the first time. Further studies on this species are being conducted.
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MOT SO FLAVONOID
PHAN LAP TU LA CAY TRAM BAUCOMBRETUM QUADRANGULARE
SINH TRUONG O VIET NAM
Dao Thi Bich Ngec, Nguyén Thi Huyén Diéu, Dwong Thiic Huy"
Trwong Dai hoc Sie pham Thanh phé Hé Chi Minh, Viét Nam
*Tac gia lién hé: Duong Thic Huy — Email: huydt@hcmue.edu.vn
Ngay nhdn bai: 07-4-2021; ngay nhdn bai sira: 07-9-2021; ngay duyér dang: 15-9-2021

TOM TAT

Nghién citu dwroc thuc hién trén |14 cay Tram bau Combretum quadrangulare Kurz thu hoach
¢ tinh Long An bdang cdc phiong phdp sdc ki khac nhau. Bon hop chdt 5-Hydroxy-3,7,4"
trimethoxyflavone (1), ayanin (2), kamatakenin (3), and luteolin (4) dwoc ¢6 ldp va xdc dinh cau
tric héa hoc. Cau tric héa hoc cia cac hop chat dwoc xdc dinh bang cdac phwong phdp phéd
nghiém dong thoi so sanh véi cac dir liéu phé da dioc cong bé. Hai hop chat 1 va 4 lan dau tién
diroc biét ¢6 hién dién trong cay Tram bau.

Tar khoa: alpha-glucosidase; antibacterial activity; ayanin; Combretum quadrangulare
Kurz.; kamatakenin
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