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A new naphthalene from roots of Ephedra sinica
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Abstract: Objective To study a new naphthalene compound in the roots of Ephedra sinica, the separation and purification, structural
identification and activity evaluation of the compound were performed. Methods The secondary metabolites of E. sinica were
separated and purified by silica gel, Sephadex LH-20 column chromatography and preparative HPLC. The structures of the isolated
compounds were determined by NMR, HR-ESI-MS, polarimetry and etc. In addition, the inhibitory activity against hypoxia-induced
abnormal proliferation model of pulmonary arterial smooth muscle cells (PASMCs) was evaluated by MTT assay. Results Ten
compounds were isolated and identified as 7-methoxy-6-methyl-1-naphthoic acid (1), p-dihydroxybenzene (2), ethyl p-
hydroxybenzoate (3), methyl protocatechuate (4), ethyl protocatechuate (5), benzoic acid (6), dehydrogingerone (7), 4-
oxomethylcinnamic acid (8), 3-hydroxy-1-(4-hydroxy-3-methoxyphenyl) propan-1-one (9), and 4-hydroxy-3,5-dimethoxy-
benzaldehyde (10). Conclusion Compound 1 was a new arylnaphthalene named ephedphenolic H. Compounds 2—9 were isolated
from the roots of E. sinica for the first time, and compounds 5 and 7 were isolated from the genus Ephedra for the first time. The results
showed that compounds 1—9 could significantly inhibit the abnormal proliferation of PASMCs.
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Fig. 1 Structures of compounds 1—10
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TRA OH oc TR OH Jc
1 132.6 8 7.76 (1H, s) 102.7
2 7.57 (1H,d,J=7.6 Hz) 125.2 9 130.0
3 7.33 (1H, t, J = 7.6 H2) 122.4 10 128.7
4 7.83 (1H,d,J=7.6 Hz) 129.0 11 170.9
5 7.71 (1H, 5) 128.9 12 232 (3H, 5) 16.6
6 127.9 13 3.87 (3H, s) 55.2
7 156.7
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CD;0D) §: 166.5 (C-7), 163.7 (C-4), 132.7 (C-2,6),
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7.6 Hz, H-3, 5); 3C-NMR (125 MHz, DMSO-ds) :
132.5 (C-4), 129.2 (C-2, 6), 129.1 (C-1), 128.1 (C-3, 5),
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& 7 BEMKR, WTHE, ESI-MS m/z:
193 [M+H]", 473N CiH1203. 'H-NMR (500
MHz, CD;0D) ¢: 7.60 (1H, d, J = 16.1 Hz, H-7), 7.23
(1H, d, J=1.9 Hz, H-2), 7.13 (1H, dd, J= 8.2, 1.9 Hz,
H-6), 6.83 (1H, d, J = 8.2 Hz, H-5), 6.66 (1H, d, J =
16.1 Hz, H-8), 3.90 (3H, s, 3-OCH3), 2.36 (3H, s, H-
10); BC-NMR (125 MHz, CD;OD) d: 201.5 (C-9),
151.0 (C-3), 149.4 (C-4), 146.6 (C-7), 127.7 (C-1),
125.0 (C-8), 124.6 (C-6), 111.9 (C-2), 116.6 (C-5), 56.5
(3-OCH3),27.1(C-10), LA EZdE 5 SRk % b, i
EAE T M A 2
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179 [M+H]", 4T3~ CioH1003. 'H-NMR (500
MHz, CD;OD) ¢: 7.61 (1H, d, J = 16.0 Hz, H-7), 7.45
(1H, d, J= 8.5 Hz, H-2, 6), 6.80 (1H, d, J = 8.5 Hz, H-
3, 5), 6.33 (1H, d, J = 16.0 Hz, H-8), 3.76 (3H, s, 4-
OCHs), 2.65 (3H, s, H-10); '3C-NMR (125 MHz,
CD;0D) §: 169.7 (C-9), 161.3 (C-4), 146.6 (C-7),
131.1 (C-2, 6), 127.1 (C-1), 116.8 (C-3, 5), 114.9 (C-
8),52.0 (4-OCHz3), LA EE#s 5 3Clfoxnt thl 7, e fl
GV 8 N A-A P ENER.

WEW9: FREMAK, BT HEL, ESI-MSm/z:
179 [IM+H]", TN CioH1003. 'H-NMR (500
MHz, CD;0D) §: 7.57 (1H, dd, J = 8.1, 1.9 Hz, H-6),
7.54 (1H, d, J= 1.9 Hz, H-2), 6.86 (1H, d, J = 8.1 Hz,
H-5), 3.94 (2H, t, J = 6.2 Hz, H-8), 3.90 (3H, s, 3-
OCH3), 3.16 (2H, t, J = 6.2 Hz, H-9); 3C-NMR (125
MHz, CD;0D) d: 199.7 (C-7), 153.3 (C-3), 149.1 (C-4),
130.6 (C-1), 124.7 (C-6), 111.8 (C-2), 115.8 (C-5), 58.9
(C-9), 56.4 (3-OCH3), 41.6 (C-8), LA L¥d 5 sCighxt
ELUS), e fh &4 9 N 3-hydroxy-1-(4-hydroxy-3-
methoxyphenyl) propan-1-one.
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56.8 (3, 5-OCHz), LA F¥da 53l bbl), et s
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3 KA MTT A& 1~10 JTERERIFEY
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Fig. 3 Inhibitory effects of compounds 1—10 were tested
in hypoxia-stimulated PASMCs by MTT assay
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