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CHEMICAL  CONSTITUENTS  OF  Lepidium  sativum  SEEDS

A. Kaiyrkulova,1,2 Jun Li,1 and H. A. Aisa1*

The genus Lepidium L. (Brassicaceae) is represented by 234 species worldwide, of which 15 grow in China.  It occurs
wild everywhere from the Mediterranean and Eastern and Central Asia to North America [1].

L. sativum (garden cress) is an annual herb that is used in folk medicine for various digestive diseases and in culinary
arts.  Seeds of the plant exhibit anti-inflammatory, antioxidant, antimicrobial, antifungal, and antitumor activity.  Alkaloids,
flavonoids, terpenes, sterols, and phenylpropanoids were isolated earlier from this plant [2].

Seeds of L. sativum were purchased in June 2016 in a medical supermarket in Urumqi (PRC) and were identified by
Prof. Ying Feng (Xinjiang Institute of Ecology and Geography, AS, PRC, Urumqi).  Specimens of seeds (WY02634) were
preserved at the Xinjiang Technical Institute of Chemistry and Physics, AS, PRC.

Dried and milled L. sativum seeds (9 kg) were extracted (3×) with EtOH (95%, 1:5).  The extract was evaporated to
remove the solvent.  The EtOH extract (1.328 kg) was suspended in distilled H2O and extracted successively with petroleum
ether, EtOAc, and n-BuOH.  The BuOH fraction (70 g) was chromatographed over a column of silica gel using a CHCl3–MeOH
gradient (100:1, 80:1, 50:1, 30:1, 15:1, 9:1, 4:1, 1:1, 0:1) to produce nine fractions that were rechromatographed over columns
of ODS and Sephadex LH-20 and separated by HPLC to isolate 1–9 that were identified by comparing mass, PMR, and
13C NMR spectra with literature data.  The identified compounds were benzoic acid (1), 3-methoxy-4-hydroxybenzoic acid
(2), niacin (3), syringaldehyde (4), 2-phenylacetamide (5), β-sitosterol (6), kaempferol-7-O-L-rhamnopyranoside (7), rutin
(8), and quercetin-7-O-L-rhamnoside (9).  Compounds 2–4 and 7–9 were isolated for the first time from this plant.

Benzoic acid (1), C7H6O2, mass spectrum, m/z 121 [M – H]–.  PMR and 13C NMR spectra were comparable with
those in the literature [3].

3-Methoxy-4-hydroxybenzoic acid (2), C8H8O4, mass spectrum, m/z 167 [M – H]–.  PMR and 13C NMR spectra
corresponded to those in the literature [4].

Niacin (3), C6H5O2N, mass spectrum, m/z 122 [Ì – H]–. 1Í NMR spectrum (400 MHz, CD3OD, δ, ppm, J/Hz): 9.12
(1H, s, H-2), 8.41 (1H, d, J = 7.8, H-4), 7.56 (1H, dd, J = 7.8, 4.8, H-5), 8.73 (1H, d, J = 4.8, H-6). 13C NMR spectrum
(100 MHz, CD3OD, δ, ppm): 167.8 (C=O), 151.3 (C-2), 128.8 (C-3), 139.2 (C-4), 125.2 (C-5), 153.6 (C-6) [4].

Syringaldehyde (4), C9H10O4, mass spectrum, m/z 183 [Ì + Í]+. 1Í NMR spectrum (600 MHz, CDCl3, δ, ppm):
9.82 (1H, s, CHO), 7.15 (2H, s, H-2, 6), 6.05 (1H, s, 4-OH), 3.98 (6H, s, 3, 5-OCH3). 13C NMR spectrum (100 MHz, CDCl3,
δ, ppm): 190.8 (CHO), 147.5 (C-3, 5), 128.6 (C-1), 106.5 (C-2, 6), 56.6 (3, 5-OCH3) [5].

2-Phenylacetamide (5), C8H9NO, mass spectrum, m/z 136 [M + H]+.  PMR and 13C NMR spectra were comparable
with those in the literature [3].

β-Sitosterol (6), C29H50O, mass spectrum, m/z 413 [M – H]–.  PMR and 13C NMR spectra were comparable with
those in the literature [3].

Kaempferol-7-O-α-L-rhamnopyranoside (7), C21H20O10, mass spectrum, m/z 433 [Ì + H]+. 1Í NMR spectrum
(400 MHz, CD3OD, δ, ppm, J/Hz): 8.13 (2H, d, J = 8.8, H-2′, 6′), 6.93 (2H, d, J = 8.8, H-3′, 5′), 6.77 (1H, d, J = 2.0, H-8), 6.44
(1H, d, J = 2.0, H-6), 5.58 (1H, s, H-1′′), 4.04 (1H, dd, J = 3.2, 1.6, H-2′′), 3.86 (1H, dd, J = 9.2, 3.2, H-3′′), 3.63 (1H, m,
H-5′′), 3.51 (1H, t, J = 14.4, H-4′′), 1.29 (3H, d, J = 6.0, H-6′′). 13C NMR spectrum (100 MHz, CD3OD, δ, ppm): 177.5 (C-4),
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163.3 (C-5), 162.3 (C-7), 160.7 (C-4′), 157.7 (C-9), 148.7 (C-2), 137.5 (C-3), 130.8 (C-2′, 6′), 123.5 (C-1′), 116.3 (C-3′, 5′),
106.2 (C-10), 99.9 (C-6), 99.8 (C-1′′), 95.3 (C-8), 73.6 (C-4′′), 72.1 (C-3′′), 71.7 (C-2′′), 71.2 (C-5′′), 18.1 (C-6′′) [6].

Rutin (8), C27H30O16, mass spectrum, m/z 633 [M + Na]+.  PMR and 13C NMR spectra were comparable with those
in the literature [7].

Quercetin-7-O-L-rhamnoside (9), C21H20O11, mass spectrum, m/z 447 [M – H]–. 1Í NMR spectrum (400 MHz,
DÌSÎ-d6, d, ppm, J/Hz): 12.49 (1H, s, 5-OH), 9.68 (1H, s, 4′-OH), 9.57 (1H, s, 3′-OH), 9.35 (1H, s, 3-OH), 7.72 (1H, d,
J = 2.4, H-2′), 7.58 (1H, dd, J = 8.4, 2.4, H-6′), 6.88 (1H, d, J = 8.4, H-5′), 6.79 (1H, d, J = 2.0, H-8), 6.41 (1H, d, J = 2.0, H-6),
5.54 (1H, d, J = 1.6, H-1′′), 3.83 (1H, m, H-2′′), 3.63 (1H, m, H-3′′), 3.43 (1H, dd, J = 9.6, 6.4, H-5′′), 3.31 (1H, dd, J = 9.2, 5.6,
H-4′′), 1.12 (3H, d, J = 6.4, H-6′′). 13C NMR spectrum (100 MHz, DÌSÎ-d6, δ, ppm): 176.0 (C-4), 161.4 (C-7), 160.4 (C-5),
155.7 (C-9), 147.9 (C-2), 147.5 (C-4′), 145.1 (C-3′), 136.2 (C-3), 121.8 (C-1′), 120.2 (C-6′), 115.6 (C-2′), 115.2 (C-5), 104.6
(C-10), 98.8 (C-1′′), 98.4 (C-6), 94.2 (C-8), 71.6 (C-4′′), 70.3 (C-3′′), 70.1 (C-2′′), 69.9 (C-5′′), 18.0 (C-6′′) [8].
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