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Chemical constituents from plant of Stelleropsis tianschanica
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Abstract: Objective To study the chemical constituents from the arerial parts of Stelleropsis tianschanica. Methods The
constituents were isolated and purified by silica gel chromatography repeatedly, and the structures were identified by spectra analysis
and chemical methods. Results Thirteen compounds were isolated from S. fianschanica and the structures were identified as
(+)-pinoresinol (1), (—)-pinoresinol (2), 3'-desmethylarctigenin (3), arctigenin (4), pluviatolide (§), umbelliferone (6), 4-(3,4-
dimethoxybenzyl)-3-(4-hydroxy-3-methoxybenzyl)-tetrahydrofuran-2-ol (7), daphnogitin (8), daphnetone (9), blumenol B (10),
loliolide (11), 4’-hydroxyacetophenone (12), and 4'-hydroxybenzoic acid (13). Conclusion Compounds 1—13 were all obtained for
the first time from the plant of S. tianschanica and the genus Stelleropsis Pobed.

Key words: Stelleropsis tianschanica Pobed.; liganans; coumarins; (+)-pinoresinol; arctigenin; umbelliferone
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&M 1. LOKAK, ESI-MS m/z: 381 [M+
Na]", 4373 CoH2O06. 'H-NMR (600 MHz, CDCls)
J: 6.75 (4H, overlapped, H-2, 2', 5, 5'), 6.78 (2H, d,
J=18.4Hz, H-6, 6), 439 (2H, d, J = 4.2 Hz, H-7, 7,
4.15 (2H, dd, J = 9.0, 10.0 Hz, H-9b, 9b"), 3.79 (6H, s,
3, 3'-OCH;), 3.68 (2H, overlapped, H-9a, 9'a), 2.98
(2H, s, H-8, 8"); *C-NMR (150 MHz, CDCl3) J: 132.4
(C-1, 1), 108.3 (C-2, 2), 146.1 (C-3, 3"), 145.6 (C-4,
4", 113.9 (C-5, 5), 118.3 (C-6, 6'), 86.3 (C-7, 7'), 54.6
(C-8, 8", 71.1 (C-9, 9), 56.4 (2X-OCH3). LI L%
5ckkapE 50, WAL (D

e 2. LKA, ESI-MS m/z: 381 [M+
Na]®, 73 72 CooH2,06. "H-NMR (600 MHz, CDCl5)
5:6.90 (2H, d, J=11.8 Hz, H 2, 2'), 6.89 2H, d, J =
8.4 Hz, H-5, 5"), 6.82 (2H, dd, J = 1.8, 8.4 Hz, H-6,
6'), 5.66 (2H, s, 4, 4-OH), 4.74 (2H, d, J = 4.2 Hz,
H-7,7"), 4.24 (2H, dd, J = 9.0, 6.8 Hz, H-9b, 9b’), 3.90
(6H, s, 3, 3'-OCH;), 3.87 (2H, dd, J = 9.0, 3.6 Hz,
H-9a, 9%a), 3.10 (2H, m, H-8, 8"); “C-NMR (150
MHz, CDCls) d: 146.7 (C-3, 3"), 145.2 (C-4, 4'), 132.9
(C-1, 1'), 118.9 (C-6, 6'), 114.3 (C-5, 5'), 108.6 (C-2,
2"), 85.9 (C-7, 7"), 71.6 (C-9, 9'), 54.1 (C-8, 8'), 55.9
(2X-OCHs). VA ¥ 5 Sc ki — 5109, ke
a2 (-)-FaliEm .

G 3: RIEEHAR, ESI-MS m/z: 381 [M+
Na]", CyH»0s. 'H-NMR (600 MHz, CDCl;) : 2.85
(2H, d, J= 5.4 Hz, H-7'), 3.81 (3H, s, 3"-OCHs), 3.84
(3H, s, 4"-OCH;), 3.88 (1H, dd, J = 8.4, 7.8 Hz,
H-4a), 4.13 (1H, dd, J = 8.4, 7.8 Hz, H-4b), 6.48 (1H,
d, J = 1.8 Hz, H-2"), 6.60 (1H, dd, J = 8.4, 1.8 Hz,
H-6'), 6.62 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 6.66 (1H,
d, J = 1.8 Hz, H-2'), 6.75 (1H, d, J = 8.4 Hz, H-5"),
6.77 (1H, d, J = 8.4 Hz, H-5"); "“C-NMR (150 MHz,
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CDCl3) d: 179.9 (C-1), 149.0 (C-3"), 147.8 (C-4"),
144.0 (C-3"), 142.9 (C-4"), 130.0 (C-1"), 129.9 (C-1"),
121.7 (C-6"), 120.7 (C-6"), 116.1 (C-2'), 115.2 (C-5),
111.8 (C-2"), 111.4 (C-5"), 71.8 (C-4), 559 (3"-
OCHs), 55.8 (4"-OCHs), 46.6 (C-2), 40.9 (C-3), 38.2
(C-7"), 34.0 (C-7") VA ¥t 55 Scikahis— 51,
WA 3 N 3'-desmethylarctigenin.

& 4: LKA, ESI-MS m/z: 395 [M+
Na]", 773 €3 Hy406. 'H-NMR (600 MHz, CDCl5)
: 6.53 (1H, d, J = 8.4 Hz, H-5), 6.45 (1H, brs, H-2),
6.57 (1H, d, J = 8.4 Hz, H-6), 6.52 (1H, brs, H-2"),
6.63 (1H, d, J = 8.4 Hz, H-5"), 6.85 (1H, brd, J = 8.4
Hz, H-6'), 3.58 (3H, s, -OCH3), 3.54 (6H, s, 2X
-OCH3). LL 3 5 scikaps — 80, e th s
Y 4 A arctigenin.

th&W 5. KK, ESI-MS miz: 379 [M+
Nal]", 4> T3 CaoHp006. 'H-NMR (600 MHz, CD;0D)
0:6.81 (1H, d, J = 4.2 Hz, H-2"), 6.63 (1H, dd, J= 9.6,
1.6 Hz, H-6'), 6.64 (1H, dd, J = 9.6, 1.8 Hz, H-5), 6.80
(1H, d, J = 4.2 Hz, H-5"), 6.71 (1H, d, J = 1.8 Hz,
H-2), 6.59 (1H, dd, J = 8.4, 1.8 Hz, H-6), 5.96 (2H, d,
J=1.8 Hz, H-10), 4.09 (1H, d, J = 2.4 Hz, H-9a), 3.87
(1H, m, H-9b), 3.70 (3H, s, 3'-OCH3); "*C-NMR (150
MHz, CD;OD) ¢: 132.3 (C-1), 110.0 (C-2), 146.2
(C-3), 147.7 (C-4), 108.5 (C-5), 122.8 (C-6), 37.3
(C-7), 41.3 (C-8), 71.2 (C-9), 101.3 (-OCH,0-), 55.9
(3'-OCH3), 131.6 (C-1'), 112.7 (C-2'), 149.1 (C-3"),
147.8 (C-4), 112.2 (C-5'), 120.8 (C-6'), 34.2 (C-7'),
46.0 (C-8"), 178.8 (C-9"). LA %15 ki —
H, MY 5 M pluviatolide.

tE 6: LK A; ESI-MS m/z: 185 [M+
Na]".'"H-NMR (600 MHz, CD;0D) d: 7.85 (1H, d, J =
9.6 Hz, H-4), 7.46 (1H, d, J = 8.4 Hz, H-5), 6.80 (1H,
dd, J = 8.4, 2.4 Hz, H-6), 6.71 (1H, d, J = 2.4 Hz,
H-8), 6.19 (1H, d, J = 9.6 Hz, H-3); *C-NMR (150
MHz, CD;OD) d: 163.9 (C-2), 114.7 (C-3), 146.2
(C-4), 130.8 (C-5), 112.5 (C-6), 163.3 (C-7), 103.6
(C-8), 157.4 (C-9), 113.3 (C-10). VL % 5 SCiHikdR
EHA-FY, WA 6 AL NS,

&Y 7. FEKAR; ESI-MS m/z: 397 [M+
Na]". 'H-NMR (600 MHz, CDCl;) 6: 6.81 (1H, d, J =
7.8 Hz, H-5), 6.73 (1H, d, J = 8.4 Hz, H-5"), 6.63 (1H,
d, J = 1.8 Hz, H-2), 6.60 (1H, dd, J = 7.8, 1.8 Hz,

H-6), 6.53 (1H, dd, J = 8.4, 1.8 Hz, H-6'), 6.45 (1H, d,
J=1.8 Hz, H-2'), 5.67 (1H, d, J = 6.6 Hz, H-9), 4.32
(1H, dd, J = 9.0, 7.2 Hz, H-9a), 3.97 (1H, dd, J = 9.0,
7.2 Hz, H-9'b), 3.84 (3H, s, H-12), 3.81 (3H, s, H-10),
3.80 (3H, s, H-11); "“C-NMR (150 MHz, CDCl) §:
103.8 (C-9), 149.0 (C-3), 147.9 (C-3"), 146.7 (C-4),
144.6 (C-4"), 130.5 (C-1), 129.5 (C-1"), 122.1 (C-6),
120.6 (C-6'), 114.1 (C-5), 111.8 (C-5"), 111.5 (C-2),
111.3 (C-2'), 71.3 (C-9'), 55.9 (C-12), 55.9 (C-10),
55.8 (C-11), 46.6 (C-8), 40.9 (C-8'), 38.2 (C-7"), 34.5
(C-7)o LA E¥de 5 SciikpE SA —2MY, wedsse i
EW 71 A 4-(3,4-dimethoxybenzyl)-3-(4-hydroxy-3-
methoxybenzyl)-tetrahydrofuran-2-ol.

& 8: N AR; ESI-MS miz: 345 [M+
Na]".'H-NMR (600 MHz, CD;0D) §: 6.33 (1H, d, J =
9.6 Hz, H-3), 8.00 (1H, d, J = 9.6 Hz, H-4), 7.66 (1H,
d, J = 8.4 Hz, H-5), 6.90 (1H, dd, J = 2.4, 8.4 Hz,
H-6), 6.83 (1H, d, J = 2.4 Hz, H-8), 6.28 (1H, d, J =
9.6 Hz, H-3"), 7.90 (1H, d, J = 9.6 Hz, H-4"), 7.52 (1H,
s, H-5"), 6.94 (1H, s, H-8); "C-NMR (150 MHz,
CD;0D) d: 160.0 (C-2), 113.5 (C-3), 144.1 (C-4),
129.8 (C-5), 112.8 (C-6), 160.8 (C-7), 103.1 (C-8),
155.0 (C-9), 113.8 (C-10), 160.2 (C-2), 112.4 (C-3"),
144.0 (C-4"), 121.3 (C-5"), 152.5 (C-6'), 153.4 (C-7"),
104.2 (C-8'), 138.6 (C-9"), 111.4 (C-10"). LA FXHE 5
CERIR B A B, WS E A 8 N
daphnogitin.

WEW 9: LK AR; ESI-MS m/z: 425 [M+
Na]".'H-NMR (600 MHz, CD;0D) 8: 6.66 (1H, d, J =
1.8 Hz, H-2), 6.62 (1H, d, J = 8.4 Hz, H-5), 6.78 (1H,
dd, J = 8.4, 1.8 Hz, H-6), 6.63 (1H, d, J = 1.8 Hz,
H-2'), 6.86 (1H, d, J = 8.4, 1.8 Hz, H-5"), 6.67 (1H, d,
J=28.4Hz H-6'), 4.12 (1H, d, J = 4.2 Hz, H-7"), 3.79,
3.76 (2H, m, H-9"), 3.86 (3H, s, -OCH3), 3.43, 3.29
(2H, m, -OCH,-), 1.20 (3H, d, J= 7.2 Hz, -CH;); "C-
NMR (150 MHz, CD;0D) 6: 129.5 (C-1), 112.1 (C-2),
146.8 (C-3), 145.5 (C-4), 113.9 (C-5), 122.7 (C-6),
34.8 (C-7), 44.6 (C-8), 179.2 (C-9), 131.2 (C-1"),
108.4 (C-2'), 146.4 (C-3'), 144.3 (C-4"), 114.2 (C-5"),
119.7 (C-6"), 82.7 (C-7"), 44.2 (C-8"), 68.4 (C-9"), 55.7
(-OCH3), 15.2, 64.3 (-OCH,CHs). DA b3 5 SCiikR
EHA Y, % e A 9 4 daphnetone.

G 10: R OHARY): ESI-MS m/z: 249
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[M+Na]". "H-NMR (600 MHz, CD;0OD) §: 5.82 (1H,
s, H-4), 3.64 (1H, m, H-9), 2.03 (3H, s, H-11), 1.16
(3H, d, J = 6.6 Hz, H-10), 1.08 (3H, s, H-13), 1.01
(3H, s, H-12); "*C-NMR (150 MHz, CD;OD) §: 42.9
(C-1), 51.0 (C-2), 200.8 (C-3), 126.5 (C-4), 171.8
(C-5), 79.1 (C-6), 35.7 (C-7), 35.3 (C-8), 69.3 (C-9),
23.7 (C-10), 21.8 (C-11), 24.0 (C-12), 24.4 (C-13), LA
Bl SRR A S, et A 10
4 blumenol B.

AP 11 TeteiRY), ESI-MS m/z: 219 M+
Na]”. 'H-NMR (600 MHz, CD;OD) &: 5.77 (1H, s,
H-7), 4.24 (1H, m, H-3), 1.78 (3H, s, H-9), 1.29 (3H,
s, H-10), 1.48 (3H, s, H-11); “C-NMR (150 MHz,
CD;0D) 6: 37.3 (C-1), 48.0 (C-2), 67.3 (C-3), 46.4
(C-4), 89.0 (C-5), 185.7 (C-6), 113.4 (C-7), 1745
(C-8),27.1 (C-9), 27.5 (C-10), 31.1 (C-11). L\ b-%dfs
Hcika g A -8, s am noh
loliolide.

&M 12: AEKAR, ESI-MS m/z: 159 [M+
Na]".'H-NMR (600 MHz, CD;0D) §: 7.89 (2H, d, J =
8.4 Hz, H-2, 6), 6.83 (2H, d, J = 8.4 Hz, H-3, 5), 2.52
(3H, s, H-8); "“C-NMR (150 MHz, CD;0D) &: 130.4
(C-1), 1322 (C-2, 6), 116.5 (C-3, 5), 164.4 (C-4),
199.6 (C-7), 26.3 (C-8)o LA H 4l 5 SCRR R 1B Fa A —
HU, WA A 12 RS 2

EW13: HER A, ESI-MS m/z: 189 [M+
Na]".'H-NMR (600 MHz, CD;0D) 6: 7.02 (2H, d, J =
8.4 Hz, H-2, 6), 6.73 (2H, d, J = 8.4 Hz, H-3, 5), 2.85
(2H, t, J = 7.8 Hz, H-7), 2.57 (2H, t, J = 7.8 Hz, H-8);
BC-NMR (150 MHz, CD;0D) &: 133.0 (C-1), 130.2
(C-2, 6), 116.2 (C-3, 5), 156.7 (C-4), 37.4 (C-7), 31.3
(C-8), 177.0 (C9). A _F-3udfs 5 Srikdris s A —a'7,
M e A 13 ARSI .
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