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Chemical constituents of Huperzia serrata

LUO Chao, CHEN Zhong, ZHANG Wen-fang, LI Xiao-ran, XU Qiong-ming, YANG Shi-lin
College of Pharmacy, SooChow University, Suzhou 215123, China

Abstract: Objective To investigate the chemical constituents of Huperzia serrata. Methods The constituents were isolated by
silica gel column, Sephadex LH-20 gel column, medium pressure column, and semi-preparative HPLC chromatographies, and their
structures were elucidated by chemical properties and spectroscopic analyses. Results The structures of ten compounds were isolated
and identified as B-sitosterol (1), 5, 7, 4'-trihydroxy-3'-methoxyflavone (2), 5, 7, 4’-Trihydroxy-3', 5'-dimethoxyflavone (3), apigenin
(4), n-triacontanol (5), 21pB-hydroxy-serrat-14-en-3B-ol (6), 2la-hydroxy-serrat-14-en-33-ol (7), 16-ox0-21B-hydroxy-serrat-14-
en-3a-yl-acetate (8), 3P, 2la-dihydroxy-serrat-14-en-24-ol (9), and 3o, 21B-dihydroxy-serrat-14-en-24-ol (10). Conclusion
Compounds 2—5 are obtained from this plant for the first time.
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TR LA 5.0 kg, 406 R ERRK
W (pH 3.0) iR 3 K, BHR 3 h, JEIT, 2
2810 f5 1 70% SRERIRARI 2 I, BRIk 6 h, & F
CPEFRMGA, 200 Hifiugid, Frfs uEmk s w4,
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&Y 2: W OEPIRGS W, EI-MS m/z: 300
[M]', 272, 257, 229, 153; 'H-NMR (500 MHz, CDCl;)
5: 747 (1H, d, J = 8.5 Hz, H-6'), 7.37 (1H, s, H-2"),
6.98 (1H, d, J = 8.5 Hz, H-5'), 6.56 (1H, s, H-3), 6.47
(1H, s, H-8), 6.29 (1H, s, H-6); "*C-NMR (125 MHz,
CDCls) 6: 94.8 (C-8), 99.7 (C-6), 104.0 (C-3), 105.0
(C-10), 109.6 (C-2), 115.9 (C-5"), 121.1 (C-I), 123.1
(C-6"), 148.3 (C-4"), 150.6 (C-3"), 158.5 (C-9), 162.0
(C-5), 165.1 (C-7), 164.6 (C-2), 183.0 (C-4), 56.4
(-OCHz) o LA _E K0 # 5 Scmp i i 3k A — 50, i
YA 2 N 5,7, 4- = FR k-3 A L

WEY) 3: RIEERG W, EI-MS m/z: 330
[M]", 331, 178, 153; 'H-NMR (500 MHz, CDCl;) §:
7.16 (2H, s, H-2', 6'), 6.58 (1H, s, H-3), 6.49 (1H, s,
H-8), 6.30 (1H, s, H-6); "“C-NMR (125 MHz, CDCls)
5: 94.9 (C-8), 99.9 (C-6), 104.3 (C-3, 2/, 6'), 105.1
(C-10), 122.2 (C-1), 140.3 (C-4"), 148.6 (C-3', 5"),
158.6 (C-5), 162.0 (C-9), 165.1 (C-7), 164.6 (C-2),
183.0 (C-4) 56.4 (-OCH3). LA %l 5 SCkIE S A
W e B3 k5, 7, 4- SRR 5T
KL BTN

WEY) 4: IRECEIRS: b, mp 340~342 C,
EI-MS m/z: 270 [M]’, 242, 153, 121, 69, %54 NMR
FEAE Y Tk CisHoOse 'H-NMR (500 MHz,
DMSO-ds) : 7.92 (2H, d, J = 8.5 Hz, H-2', 6'), 6.93
(2H, d, J = 8.5 Hz, H-3', 5'), 6.76 (1H, s, H-3), 6.47
(1H, s, H-8), 6.18 (1H, s, H-6); "C-NMR (125 MHz,
DMSO-dg) J: 94.4 (C-8), 99.4 (C-6), 103.2 (C-3),
104.0 (C-10), 116.4 (C-3', 5", 121.5 (C-1"), 128.9
(C-2', 6), 157.8 (C-5), 161.7 (C-9), 161.9 (C-4"), 164.1
(C-7), 165.0 (C-2), 182.1 (C-4). Ak FIFRILE A 5
SCRRARE A S, MRS 4 TR

wEY s BEIERHA, mp88~89.5 C,
EI-MS m/z: 420, 384, 210, 181, 153, 139, 125, 111, 97,
83, 69, 57, 43, SILKHEARIIBEEHIEAYH. "H-NMR
(500 MHz, CsDsN) &: 3.96 (2H, m, CH,-OH), 1.37
(54H, m, 27X -CH,), 0.90 (3H, m, -CH3). “C-NMR
(125 MHz, CsDsN) d: 62.26 (C-1), 23.05~33.93
(C-2~29), 14.38 (C-30), HAEABIGE I 5 kR
A S, SRS 5 N IE =R

WEW 6: Ltk R CGEA)i), mp303~308 C,
EI-MS m/z: 442 [M], 427, 409, 391, 342, 302, 284,
269, 260, 229, 220, 207, 189, 187, 44 NMR {5 S i
SEA T 30K CaoHs405. 'H-NMR (500 MHz, CDCls) -
5.33 (1H, br s, H-15), 3.43 (1H, br s, H-21), 3.16 (1H,
t, H-3), 0.69 (3H, s, 28-CHs), 0.76 (3H, s, 24-CHj3),
0.8 (3H, s, 25-CH3), 0.84 (3H, s, 26-CH3), 0.88 (3H, s,
29-CH3), 0.92 (3H, s, 30-CHy), 0.96 (3H, s, 23-CHs):
BC-NMR $od W3 1. BB 5 sk — 850,
WA 6 4 21B-hydroxy-serrat-14-en-3p-ol.

a7 ok R GEA), mp 302~305 C,
EI-MS m/z: 442 [M], 427, 409, 381, 363, 342, 324,
313,302, 284, 269, 255, 229, 220, 207, 189, 187, 45 &
NMR {5 KL fi5E 3 F A C3Hsi02. 'H-NMR (500
MHz, CDCls) 6: 5.33 (1H, br s, H-15), 3.18 (1H, dd,
J =438, 11.4Hz, H-3), 3.14 (1H, dd, J = 4.6, 11.2 Hz,
H-21), 0.67 (3H, s, 28-CHj3), 0.83 (3H, s, 24-CH3),
0.80 (3H, s, 25-CHj3), 0.77 (3H, s, 26-CH3), 0.83 (3H,
s, 29-CH3), 0.97 (3H, s, 30-CH;), 0.97 (3H, s,
23-CHj); “C-NMR ¥ W& 1. HAE ARk 5
5 SRR A -, e am T N
21o-hydroxy-serrat-14-en-33-ol.
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'C, 4545 NMR 5 BHfiE 5 7300 CxHsgOs0 'H-NMR
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*1 L& 6~10 & *C-NMR %#& (125 MHz, CDCI;)
Table 1 "*C-NMR data of compounds 6—10

(125 MHz, CDCl,)
DA 6 7 8 9 10
1 38.4 38.6 338 39.2 343
2 26.9 27.2 245 28.8 26.7
3 78.3 78.8 78.1 80.3 70.9
4 38.7 38.2 36.7 44.0 44.0
5 55.5 55.7 50.4 57.6 50.8
6 18.7 18.9 18.5 19.9 19.6
7 44.9 45.1 44.8 46.1 45.9
8 37.1 39.0 38.2 38.2 38.0
9 62.7 62.8 62.4 63.3 63.6
10 37.9 36.1 38.0 38.5 38.6
11 25.0 25.4 24.9 25.8 25.9
12 26.8 27.5 26.4 27.9 27.9
13 56.6 57.1 58.6 57.9 57.6
14 1385 138.1 1634 1388 1392
15 1218 1221 1287  123.0 1228
16 23.7 240 2012 248 247
17 43.1 49.5 58.8 50.4 43.7
18 35.6 38.9 443 36.6 36.6
19 30.9 29.2 314 37.9 31.9
20 25.1 25.2 22.9 28.9 26.0
21 75.8 79.2 76.7 78.6 76.6
22 36.8 37.1 36.8 37.6 37.9
23 27.7 28.1 27.8 23.8 224
24 15.2 15.4 21.7 64.7 66.3
25 15.4 15.7 14.7 16.7 17.0
26 19.4 19.8 19.9 20.2 20.2
27 56.0 56.0 55.8 56.6 57.0
28 13.0 13.4 15.6 13.9 13.8
29 215 14.6 215 15.5 222
C=0 170.7
OAc 213

A 9 T HIFAI N CsDsN
*
Solvent for compound 9 is CsDsN

(500 MHz, CDCl;) &: 5.72 (1H, br s, H-15), 4.63 (1H, br
s, H-3), 3.34 (1H, br s, H-21), 0.78 (3H, s, 28-CHj), 0.84
(3H, s, 24-CHs), 0.80 (3H, s, 25-CHs), 0.80 (3H, s,
26-CH;), 1.06 (3H, s, 29-CH;), 1.13 (3H, s, 30-CHs),
0.76 (3H, s, 23-CH;); "*C-NMR % W36 1. JiE4d
ki — 83, %Ea® 8 M 16-ox0-21p-

hydroxy-serrat-14-en-3a-yl-acetate .

WE 9: AR (GE-HEE, mp 335~
336 ‘C, EI-MS m/z: 458 [M]", 443, 440, 425, 407,
391, 379, 300, 287, 270, 255, 229, 220, 205, 204, 203,
189, 187, 119, 4i#r NMR f5 B HiE RN
C30Hs003. 'H-NMR (500 MHz, CsDsN) 8: 5.57 (1H,
brs, H-15), 3.51 (1H, dd, J = 5.5, 6.5 Hz, H-21), 3.59
(1H, t, H-3), 4.57, 3.79 (2H, m, 24-CH,), 0.90 (3H, s,
28-CH3), 1.07 (3H, s, 25-CH3), 1.05 (3H, s, 26-CH3),
1.30 (3H, s, 29-CH3), 1.34 (3H, s, 30-CH3), 1.62 (3H,
s,23-CHs); C-NMR $ffs 0.3 1. FLEGE AR5
55 R G SCHRARE S A 50, Sty 9 i 3B,
2la-dihydroxy-serrat-14-en-24-ol.

&Y 10: AER AR CEAG-F R, mp 308~
310 ‘C, EI-MS m/z: 458 [M]", 443, 440, 425, 407,
391, 379, 300, 287, 270, 255, 229, 220, 205, 204,
203, 189, 187, 119, 4% NMR {5 2 713X
C30Hs5003. 'H-NMR (500 MHz, CDCl5) 6: 5.33 (1H,
brs, H-15), 4.38 (1H, brs, H-3), 3.36 (1H, d, J=1.0
Hz, H-21), 4.38, 3.69 (2H, d, J = 11.0 Hz, 24-CH,),
0.66 (3H, s, 28-CH3), 0.79 (3H, s, 25-CH3), 0.77 (3H,
s, 26-CH;3), 0.82 (3H, s, 29-CH3), 0.95 (3H, s,
30-CHs), 1.11 (3H, s, 23-CH;); "C-NMR ¥ 0.3 1.
LA R s S SOk A S, Ktk
A4 10 4 30, 21B-dihydroxy-serrat-14-en-24-ol.
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