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Sorbus tianschanica Ruper., which is widely distributed in Xinjiang of China, has been used in folklore medicine to
treat asthma, ventricular myocytes, dyspnea, and gastritis [1, 2]. Previous phytochemical studies on Sorbus tianschanica have
reported the identification of flavonoids, cyanogenic glycosides such as amygdalin, and phenolic acids [3–6]. In the course of
our investigation on the chemical constituents of Chinese liverworts, eight compounds were obtained and identified as
hexacosanoic acid (1), ursolic acid (2), quercetin (3), kaempferol-3-O-�-D-glucoside (4), hyperin (5), rutin (6), amygdalin (7),
and prunasin (8) from Sorbus tianschanica. Compounds 1, 2, 4, 6, and 8 were isolated from the plant for the first time.

Plant Material. The leaves of Sorbus tianschanica were collected in July 2001 in Tianshan Mountain in Urumqi of
China and were identified by Chief Pharmacist Sulayiman Khalik at the Xinjiang Uyghur Autonomous Regional Institute for
Food and Drug Control. A voucher specimen is deposited in the herbarium of the Institute for Material Medica of Xinjiang.

Sample Preparation. The air-dried leaves (1.8 kg) were extracted twice with boiling ethanol (78%) under reflux for
2 h and concentrated in vacuo to afford a crude extract (330 g), which was then dissolved in H2O and partitioned successively
with petroleum ether (PE), CHCl3, and n-BuOH. The solvents were evaporated to produce PE (15.0 g), CHCl3 (23.0 g),
and n-BuOH (51.0 g) fractions. The CHCl3 fraction (10 g) was subjected to repeated column chromatography over silica-gel
(200–300 mesh) eluted with PE–acetone gradient (100:0 to 0:100) to obtain compounds 1 (30 mg), 2 (93 mg), and 3 (57 mg).
The n-BuOH extract (21 g) was subjected to repeated column chromatography over silica-gel [eluted with CHCl3–MeOH,
(100:0 to 60:40)] and semi-preparative HPLC [eluted by MeOH–H2O (15:5 to 65:35) and CH3CN–H2O (25:75)] to provide
compounds 4 (27 mg), 5 (32 mg), 6 (47 mg), 7 (73 mg), and 8 (31 mg), and then identified by comparison of their physical data
(UV, 1H NMR, 13C NMR, MS) with reported values in the literature [7–19].

Hexacosanoic Acid (1). White powder, CH3(CH2)24COOH, mp 79–81�C. UV spectrum (MeOH, �max, nm): 232.
EI-MS m/z: 395 [M – H]+, 388, 360, 337 and 312. 1H NMR (400 MHz, CDCl3, �, ppm, J/Hz): 2.35 (2H, t, J = 7.4, �-CH2),
1.20–1.57 (44H, m, CH2 � 22), 0.98 (3H, t, J = 6.4, CH3) [7, 8].

Ursolic Acid (2). White powder, mp 285–287�C, [�]D +69.2� (c 0.7, CHCl3). UV spectrum (MeOH, �max, nm): 210.
IR (KBr, 	max, cm–1): 3420 (OH), 2928 (CH3), 1691 (C=O), 1392, and 1377. EI-MS m/z: 456 [M]+, 438, 248, 207, 203, 189,
175, 133. 1H NMR (400 MHz, Py-d5, �, ppm, J/Hz): 5.40 (1H, t, J = 3.2, H-12), 3.39 (1H, dd, J = 9.6 and 5.2, H-3), 1.86 (2H,
br.s, H-2� and H-2�), 1.30 (3H, s, H-23), 1.22 (6H, s, H-26 and 27), 0.98 (3H, s, H-24), 0.92 (3H, d, J = 6.4, H-30), 0.80 (3H,
d, J = 6.0, H-29), 0.74 (3H, s, H-25). 13C NMR (100 MHz, Py-d5, �, ppm): 38.8 (C-1), 28.1 (C-2), 78.5 (C-3), 39.4 (C-4), 56.2
(C-5), 18.9 (C-6), 33.8 (C-7), 39.7 (C-8), 48.3 (C-9), 37.6 (C-10), 23.3 (C-11), 126.0 (C-12), 139.6 (C-13), 42.7 (C-14), 29.0
(C-15), 24.3 (C-16), 48.3 (C-17), 53.9 (C-18), 39.2 (C-19), 39.7 (C-20), 31.4 (C-21), 37.8 (C-22), 29.2 (C-23), 17.0 (C-24),
16.0 (C-25), 17.6 (C-26), 24.16 (C-27), 180.2 (C-28), 17.9 (C-29), 21.8 (C-30) [9, 10].

Quercetin (3). Yellow powder, mp 310–312�C. UV spectrum (MeOH, �max, nm, lg
): 373 (2.80), 257 (2.81), 207.
EI-MS m/z: 302 [M]+, 274 [M – CO]+. The 1H and 13C NMR spectral data of compound 3 were in accord with the reported
values in the literature [11, 12].

Kaempferol-3-O-�-D-glucoside (4). Yellow powder, mp 178–180�C. ESI-MS m/z 447 [M + H]+. The 1H and
13C NMR spectral data of compound 4 were in accord with the reported values in the literature [11, 13].
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Hyperin (5). Yellow powder, mp 235–237�C. UV spectrum (MeOH, �max, nm, lg
): 362 (4.20), 257 (4.33). ESI-MS
m/z 464 [M]+. 13C NMR (100 MHz, Py-d5, �, ppm): 156.3 (C-2), 134.1 (C-3), 177.6 (C-4), 161.7 (C-5), 98.6 (C-6), 164.6
(C-7), 93.2 (C-8), 156.7 (C-9), 103.9 (C-10), 122.0 (C-1�), 116.0 (C-2�), 145.1 (C-3�), 149.0 (C-4�), 116.3 (C-5�), 121.8 (C-6�),
glucosyl: 101.6 (C-1��), 74.5 (C-2��), 77.2 (C-3��), 70.5 (C-4��), 77.4 (C-5��), 61.5 (C-6��) [11].

Rutin (6). Yellow powder, mp 185–187�C. UV spectrum (MeOH, �max, nm, lg 
): 361 (3.98), 259 (4.31). ESI-MS
m/z: 610 [M]+, 465, 391, 303, 302, 219, 133, 115. The 13C NMR spectral data of compound 6 were in accord with the reported
values in the literature [14].

Amygdalin (7). White powder, mp 206–209�C, [�]D +34.1� (c 0.2, MeOH). UV spectrum (MeOH, �max, nm): 269,
261, 257, 252, 209; ESI-MS m/z: 479.9 [M + Na]+, 458.3 [M]+. 1H NMR (400 MHz, CD3OD, �, ppm, J/Hz): 7.68 (2H, m,
H-2 and H-6), 7.50 (2H, m, H-3 and H-5), 7.47 (1H, m, H-4), 5.97 (1H, s, H-7), 4.60 (1H, d, J = 8.0, H-1� of Glc), 4.42 (1H,
d, J = 7.8, H-1�� of Glc) [15–17].

Prunasin (8). White powder, mp 145–148�C, [�]D –53.4� (c 0.10, MeOH). UV spectrum (MeOH, �max, nm): 275,
225; ESI-MS m/z: 296 [M + H]+, 268 [M – HCN]+. The 1H and 13C NMR spectral data of compound 8 were in accord with the
reported values in the literature [18, 19].
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