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NEW  FATTY  ACID  DERIVATIVE  FROM  THE  STEM  BARK
OF  Cassia  grandis

Quoc Luan Ngo,1,2 Nhat Minh Phan,3

and Tan Phat Nguyen1,3*

For the first time, the n-hexane extract from the dried stem bark of Cassia grandis L.f. was investigated,
and one new fatty acid derivative, named casgraester A (1), was obtained, together with three
known ones, 2,3-dihydroxypropyl 28-hydroxyoctacosanoate (2), 2,3-dihydroxypropyl octacosanoate
(3), bis-(2,3-dihydroxypropyl)tetracosanedioate (4), three known triterpenoids, lupeol (5), betulinic acid
(6), oleanolic acid (7), and three known steroids, β-sitosterol (8), 3-O-β-D-glucopyranosyl-β-sitosterol (9),
and 3-O-β-D-glucopyranosylbrassicasterol (10). For the first time, compounds 2–4, 6, and 10 were reported
from the genus Cassia, while compounds 5, 7, and 9 were found for the first time from this species. Their
structures were elucidated by IR, HR-ICR-MS, ESI-MS/MS, and NMR experiments.

Keywords: Cassia grandis, fatty acid derivative, casgraester A, 2,3-dihydroxypropyl 28-hydroxyoctacosanoate,
2,3-dihydroxypropyl octacosanoate, bis-(2,3-dihydroxypropyl)tetracosanedioate.

Cassia grandis belongs to the Caesalpiniaceae family. In Vietnam, it is a medicinal plant and has been used for the
treatment of skin disorders, back pain, and aches [1]. It is used to treat anemia in Costa Rica and as an expectorant or astringent
in Guetemala [2]. Continuing a study of the bioactive compounds from medicinal plants in Vietnam [3–8] and from the leaves
of this species [9], in this paper we study  the isolation and structural elucidation of one new fatty acid derivative, named
casgraester A (2,3-dihydroxypropyl 25-hydroxypentacosanoate) (1), three known fatty acid derivatives, 2,3-dihydroxypropyl
28-hydroxyoctacosanoate (2) [4], 2,3-dihydroxypropyl octacosanoate (3) [10], and bis-(2,3-dihydroxypropyl)tetracosanedioate
(4) [11]; three known triterpenoids, lupeol (5) [12], betulinic acid (6) [13], and oleanolic acid (7) [14], and three known
steroids, β-sitosterol (8) [15], 3-O-β-D-glucopyranosyl-β-sitosterol (9) [16], and 3-O-β-D-glucopyranosylbrassicasterol (10)
[17]  from the n-hexane extract of Cassia grandis stem bark collected in Can Tho city, Vietnam. For the first time, the n-hexane
extract from the dried stem bark of Cassia gandis L.f. was investigated. Compounds 2–4, 6, and 10 were reported for the first
time from the genus Cassia, while compounds 5, 7, and 9 were found for the first time from this species.
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Compound 1 was obtained as a white amorphous powder. The molecular formula was established as C28H56O5 from
HR-ICR-MS data ([M + H]+ m/z 473.42061, calcd for 473.42060). The IR spectrum of 1 showed absorptions of hydroxyl
(3422 cm–1) and carbonyl (1735 cm–1) groups. The 13C NMR and DEPT spectrum of 1 showed 28 carbons, including one
carbonyl carbon, one oxygenated methine carbon, three oxygenated methylene carbons, and 23 methylene carbons. The presence
of one oxymethine carbon at δ 70.0 (C-2′) and two oxymethylene carbons at δ 65.1 (C-1′) and 63.2 (C-3′) corresponded to one
oxymethine proton at δ 3.86–3.89 (1H, m, H-2′) and four oxymethylene protons at δ 3.63–3.66 (2H, m, H-3′) and 4.09–4.14
(2H, m, H-1′), respectively, indicating an sn-1-monoacylglycerol framework [17]. In addition, it also revealed one carbonyl
carbon at δ 174.5 (C-1), one α-methylene carbon at δ 34.1 (C-2), one β-methylene carbon at δ 24.8 (C-3), one ω3-methylene
carbon at δ 25.7 (C-23), one ω2-methylene carbon at δ 32.5 (C-24), and one oxymethylene carbon at δ 62.6 (C-25), characteristic
of an ω-hydroxy fatty acid [18]. The HMBC spectrum showed a correlation between two oxymethylene protons at δ 4.09–4.14
(2H, m, H-1′) and a carbonyl carbon at δ 174.5 (C-1), so the fatty acid chain is linked to the glycerol framework at C-1′. On the
other hands, the HR-ICR-MS data of 1 showed that the long-chain fatty acid was 25-hydroxypentacosanoic acid. Further, an
ω-hydroxy fatty acid was also confirmed by an ion peak at m/z 397.30 [C25H50O3 – H]– in the ESI-MS/MS spectrum. Based
on data of HR-ICR-MS, ESI-MS/MS, and 1D and 2D NMR and comparison with previous published data [18], the structure
of 1 was identified as 2,3-dihydroxypropyl 25-hydroxypentacosanoate, named casgraester A.

EXPERIMENTAL

General. The melting point was recorded on an Electrothermal 9100 UK melting point meter. The optical rotation
was measured on an ADP220 polarimeter (Bellingham + Stanley Ltd., RG224BA, UK). The IR data were recorded on an
FT-IR spectrometer (NICOLET-6700, USA). The high-resolution ion cyclotron resonance mass spectrometric analysis
(HR-ICR-MS) was performed on a high-performance liquid-chromatography-mass spectrometer system (Varian 910-MS TQFTMS,
Germany). The electrospray ionization mass spectrometric analysis (ESI-MS/MS) was performed on a liquid-chromatography-
mass spectrometer system (HP 1100 series, LC/MSD trap, Agilent, USA). The 1H NMR (500 MHz), 13C NMR (125 MHz),
DEPT, HSQC, and HMBC spectra were recorded on a Bruker AM500 FT-NMR spectrometer using tetramethylsilane (TMS)
as internal standard. Normal and reversed phase chromatography were carried out using silica gel 230–400 mesh (Merck
KGaA, 64271 Darmstadt, Germany). Analytical TLC was carried out on silica gel plates (Kieselgel 60 F254, Merck).
Compounds were visualized by spraying with aqueous 10% H2SO4 and heating for 3–5 min.

Plant Material. The stem bark of C. grandis was collected in Can Tho City, Vietnam in March 2012; and identified
by  Dr. Minh Quan Dang, Can Tho University. A voucher specimen (No. VH/LUAN-0402) was deposited in the Institute of
Chemical Technology, Vietnam Academy of Science and Technology.

Extraction and Isolation. The dry powdered stem bark of Cassia grandis L.f. (17 kg) was extracted with 96% EtOH
three times (3 × 10 L, total amount 30 L) at room temperature. The residue was filtered, the solvents were removed under low
pressure, and a crude extract (795 g) was obtained. To the crude extract was added distilled water and the whole subjected to
liquid-liquid extraction and successively partitioned into the n-hexane fraction (230 g), the EtOAc (145 g) fraction, and the
aqueous fraction (410 g). The EtOAc subfraction was subjected to silica gel column chromatography (CC). The mobile phase
was n-hexane–EtOAc, 95:5, 90:10, 85:15, 80:20, 75:25, 70:30, 50:50, 25:75, 0:100. Nine fractions were obtained (Frs. BE1–BE9).
Fractions BE2 (13.6 g) and BE3 (22.8 g) were again subjected to CC twice with n-hexane–EtOAc solvent systems as eluent in
the direction of increasing polarization. Finally, 130 mg of compound 8 were obtained from Fr. BE2, and 650 mg of  compound
6 were obtained from Fr. BE3. Fraction BE4 (26.4 g) was also subjected to CC two or three times with chloroform–methanol
solvent systems as eluent in the direction of increasing polarization. Finally, 660 mg compounds 7, 1.2 g 9, and 440 mg 10
were obtained. Fraction BE5 (24.7 g) was again subjected to CC several times with chloroform–methanol solvent systems as
eluent to yield 220 mg compounds 1, 20 mg 2, 18 mg 3, 10 mg 4, and 26 mg 5.

Casgraester A (1). White amorphous powder, mp 132–135°C, [α]25
D  +10.5° (0.01 M, CHCl3). IR (KBr,  νmax, cm–1):

3422, 2848, 1735, 1467, 1178. HR-FT-ICR-MS m/z 473.42061 [M + H]+. ESI-MS/MS m/z 471.30, 397.30. 1H NMR
(500 MHz, CDCl3 and CD3OD, δ, ppm): 1.26–1.29 (40H, br.s, H-4→23), 1.54–1.57 (2H, m, H-24), 1.58–1.65 (2H, m, H-3),
2.33–2.36 (2H, m, H-2), 3.54–3.61 (2H, m, H-25), 3.63–3.66 (2H, m, H-3′), 3.86–3.89 (1H, m, H-2′), 4.09–4.14 (2H, m,
H-1′). 13C NMR (125 MHz, CDCl3 and CD3OD, δ, ppm): 24.8 (C-3), 25.7 (C-23), 29.1–29.6 (C-4→22), 32.5 (C-24), 34.1 (C-2),
62.6 (C-25), 63.2 (C-3′), 65.1 (C-1′), 70.0 (C-2′), 174.5 (C-1).
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