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Serrantane Triterpenoid from Lycopodium japonicum
SHI Li-li', HE Yong-zhi’*
( Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)
[ Abstract | Objective; To study the tritepenoid constituents from air-dried whole plant of Lycopodium

japonicum , Method: The chemical constituents were isolated by normal-phase silica gel column chromatography
Their structure were identified by' H-NMR,"” C-NMR, MS. Result;
triterpoinds were purified and identified as serrat-14-en-33, 2la-diol (1), serrat-14-en-3p, 21B-diol (2),
(4), (5), (6),

daucosterol (7). Conclution; Among these compounds 16-Oxo-3a-hydroxyserrat-14-en-21 -0l (6), daucosterol

from the n-butanol extract. Seven

lycoclaninol ( 3 ), lycoclavanol o-onocerin 16-Ox0-3 a-hydroxyserrat-14-en-21 a-ol

(7) were isolated from the plants of Lycopodium japonicum for the first time.
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21a-diol (1), 21B-diol (2 ),
lycoclaninol (3) | lycoclavanol (4) ,a-onocerin (5) ,16-
oxo-3a-hydroxyserrat-14-en-21a-0l (6 ) , B-H] % b~ ¢
(7) , H A 16-0x0-3a-hydroxyserrat-14-en-21 -0l (6 ) ,
B-TAE N (T) B R ZAE Y P oy B 2
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BUCHI B-545 AU#% £, Bruker IFS-55 I fif B
s e 21 46T (KBr JE /), HP-1100 LC/MSD #Y
JR i A% (ESI-MS) , Bruker AV400 #% % 45 4% 1% ( TMS
bR T R 2 R o B 4, )23 €89 Ak e ( G-
254) A% HIER (100 ~200 H,200 ~300 H) #%
F AW 77 Ml R 2544 W B L2 [ 24
/NS I PN ) T NG R O S U YT
NA WS Lycopodium japonicum Thunb. FH4H
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serrat-14-en-383,
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BRE 597 g0 ¥ LR EIE TRk, 20 5 A
fik (ST BEIR LT (IE T R AR HL, AT 2R U 40 R
180,220,176,79 g, IE T EE#R 4> (79 g) 4 ) B kEIE
FE 38 o 5, 1T 5 -F BE (10030 ~ 0= 1) B B2 U,
BAEEY 1 (6 mg) LG 2(23 mg) b5 3(7
mg) LG5 4(279 mg) , LG 5(25 mg)  fLEGY)
6(13 mg) kAW 7(12 mg) .
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295.2 ~296.7°C , Lieberman-Burchard Jz )i & [H 4,
T L -BRL R S W 105 C B I 58 40 40, $ 7R ml fig
N =E. ESI-MS m/z443[M + H] © o #7845 X 43
TN 442, 855 S (0R) 1A R EOE L A5 1 or 1K
H Cy Hyy O, 21 4035 ] W2 Wi 47 1E 08 v, 3 472. 24
em R, v, 2927.84, 1364.92 em ' RN
C=C,'H-NMR ( 600 MHz, CDCl,-MeoD ) &: 5.475
(1H ,brs,H-15).3.461 (1H,dd,J =10.4.5.6 Hz,H-
21),3.448(1H,dd,J =10.4,6.4 Hz,H-3),1.236,
1.189, 1. 100, 1. 055, 0. 947 , 0. 879, 0.793 (s, 7 x
CH,) ;" C-NMR (600 MHz, CDCL -MeOD ) 8:38.9 ( C-
1).28.4(C-2),78.03(C-3),39.4(C4).55.9 (C-
5).,19.2(C-6).45.4(C-7),37.2(C-8) .62.8(C9) ,
39.3 (C-10),27.3(C-11),28.3 (C-12),57.4 (C-
13).138.8(C-14) ,122.8(C-15) ,24. 4( C-16) ,49.9
(C-17),36.3 (C-18),25.4 (C-19) ,37.4 (C-20) ,
77.73(C-21),38.3(C-22),16.1(C-23),28.5 ( C-
24) .15.2(C-25),15.89(C-26).56.3 (C-27).13.6
(C-28).19.9(C-29),28.0(C-30) . L I %¥ 5 3¢
ik RO — B, SO E LA Il serrate-14-en-383,
2la-diol,

e ?2 HELELHR (AP L), mp
285.8 ~ 286.5 °C ., Lieberman-Burchard [z i/ & FH
PE, B BB - S 105 C A B 5 20 65, s n]
BEN =i . ESI-MS m/z 443[ M + H] ", 42 /8 #14
Oy 5 Ry 442,458 A OBk ) 1% A S BE 15 o
A CyyHyy 0,0 ZLAM I BT W RF A 1% v, 3 493. 28

em ERAFIE v, 2 933.50, 1463, 11 cm 5%
4 C =C,'H-NMR (600 MHz CDCl,) 8:5.47 (1H,
brs,H-15) ,3.45(1H, brs, H21) ,3. 19 (1H,dd, J =
11.6,4.8 Hz,H-3),1.23,1.16,1.12,1.04,0.95,
0.84,0.81(s,7 x CH,) ,"” C-NMR (600 MHz,CDCI,)
5:38.8(C-1),28.2(C-2),77.7(C-3),39.4(C-4),
55.9(C-5),19.2(C-6),45.3(C-7),37.2(C-8),
62.8(C-9),38.3(C-10) ,26.4(C-11),27.3(C-12),
57.1(C-13),138.8(C-14) ,123.1(C-15) ,24.3(C-
16),43.5(C-17),36.1(C-18),31.6(C-19),25.3
(€20),75.0(C21),37.7(C22),15.8(C-23),
28.5(C-24),16.2(C-25),19.9(C-26),56.5(C-27)
13.5(C28),21.9(C-29),28.4(C-30), L) I %k 4z
55 3CHR (4 ] 80 — 2, 8O € AL B W) serrate-14-
en-383,218-diol

a3 ABRILERHAR (= FLE), mp
308.0 ~ 308.8 °C, Lieberman-Burchard [z )/ & FH
P A -G SN, 105 °C g 220 68, SR T
gl =i . ESI-MS m/z 475[ M + H] "' 4275 4 %
Oy Ry 474, 45 E A (k) 15 A BE s 5 4y
® % C, Hy,, 0,.,'H-NMR ( C,D,N, 600 MHz) §:
0.830 (3H,s,CH,) ,0.838(3H,s,CH,),0.899(3H,
s,CH,),0.956 (3H, s,CH,),1.197 (3H,s,CH,),
1.583 (3H,s,CH,),2.242 (1H,d, J = 14.4 Hz,
CH),3.814 (1H, brs, CH-OH) ,3.850(2H,dd, J =
10. 4 Hz,CH,-OH) ,4.424(1H, d, J=11.6 Hz, CH-
OH) ,4.429 (1H, brs,CH-OH) ,5.444 (1H, brs, =
CH),"C-NMR (C,D; N,600 MHz) 6:34.0(C-1),
26.5(C-2),69.8(C-3),44.0(C4),50.1 (C-5),
19.4(C-6),45.7(C-7),37.4(C-8),63.0(C9),
38.3(C-10),27.3(C-11),25.4(C-12),57.4 ( C-
13),138.7 (C-14),122.8 (C-15), 24.2(C-16),
43.1(C-17),37.5 (C-18),41.1(C-19),66.3 ( C-
20),79.3 (C-21),38.7(C22),23.4(C-23),65.6
(C24),16.4 (C-25),19.9(C-20),56.5(C-27),
14.5 (C-28),21.4(C-29),28.5(C-30), Dk I %¥
HICER [5] Bl — 3, etk swh
Lycoclaninol,
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fEk =i, ESI-MS m/z 459[M + H] ", /5 A0 %t
Gy F N 458, 456 A Bk ) 15 R BT IE ECE L A9 o
=K C, Hy,0,, ' H-NMR ( C,D,N,600 MHz) §:0. 798
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(3H,s,CH,),0.834 (3H,s, CH,),0.900 (3H, s,
CH,),0.931 (3H,s,CH,),1.144 (3H,s,CH,),
1.576 (3H,s,CH,;),2.272(1H,d,J = 14.0 Hz,
CH),3.656 (1H,brs,CH-OH),3.839(2H,dd,J =
10.8 Hz,CH,-OH) ,4.420(1H, brs, CH-OH) , 5. 441
(1H, brs, = CH),"” C-NMR ( C,D,N, 600 MHz) §:
34.0(C-1),25.3(C-2),69.7 (C-3),44.0 (C4),
50.1(C-5),19.4(C-6),45.8(C-7),37.5(C-8),
62.9(C-9),38.3(C-10),27.4(C-11) ,26.5(C-12),
57.2(C-13),139.2(C-14),122.7 (C-15),24.3(C-
16),43.6(C-17),36.2(C-18),31.6(C-19),26.4
(€C-20),75.0 (C-21),37.8(C-22),23.4(C-23),
65.5(C-24),16.4(C-25),19.9 (C-26),56.6 ( C-
27),13.5 (C-28),21.9(C-29),28.4(C-30), LI I
Boli 5 SCk [ 4] Bois — 80 B ik &0l
lycoclavanol

e s T RE & (AT B, mp
206 ~207°C , Lieberman-Burchard Jz Jij 2 B0 %, & &
WE-B R S W 105 °C i #R i S 20 65, $ 75 W] el =
o ESI-MS m/z443[M + H] ", {E/RHHX 5T &
442 g5 5 A BRI R R R T R
C,,H,,0,, H-NMR (400 MHz, C,D,N)§:0.761(6H,
s,H,-25,28),1.020(6H,s,H,-24,30),1.219 (6H,
s,H,-23,29) ,3.515(2H,dd,J=11.4,4.8 Hz,H-3,
21),4.783(2H,s,H,-26,27),5.012(2H,s, H,-26,
27),5.828 (2H,s,3,21-0H) ; "C-NMR (400 MHz,
C,DsN)§:37.61(C-1),28.87(C-2),78.01 (C-3),
39.77(C4),55.04(C-5),24.58 (C-6),38.73 ( C-
7),149.33(C-8),57.93(C-9),39.77(C-10),23.0
(C-11),23.0, (C-12),57.93 (C-13),149.33 ( C-
14),38.73 (C-15),24.58 (C-16),55.04 ( C-17),
39.77(C-18),37.6 (C-19),28.87 (C-20), 78.01
(C-21),39.77(C-22),28.93(C-23),16.33(C-24),
14.93(C-25),106.7 (C-26),106.7 (C-27),14.93
(C-28),16.33(C-29),28.93(C-30), LI &5
SCHRL6 ] B dE — 20, i € b B8 a-onocerin,,

kame HEMAR(=AWH), mp 314 ~
316 °C, Lieberman-Burchard Jz iy 5 BHM: , 7 B2 B -Hi
2 K20 105 °C I AR f 58 20 €5, 42 75 7T BB Oy =
ESI-MS m/z 457 [M + H] ', &R 0T =2 RN
456, 455 A (B ) 1 A BT Bt , 453 e 750 G

.92 .

H,,0," H-NMR (400 MHz,C,D,N)5:3.58 (1H,brs,
H-3),5.92 (1H,s,H-15),3.01 (1H,s,H-17),3.60
(1H, brs, H-21),1.17 (3H, s, H,-23), 0.88
(3H, s, H,-24), 0.80 (3H, s, H,-25),0.72 (3H,
s,H,-26),0.86 (3H,s,H,-28),1.35 (3H, s, H,-
29),1.68 (3H, s, H,-30);"” C-NMR (400 MHz,
C,D,N,5:C-1 (35.0),C-2 (27.9),C-3(77.1),C4
(39.9),C-5 (50.6),C-6 (20.3),C-7 (46.5),C-8
(39.5),C9 (63.8),C-10 (39.4),C-11 (26.5),C-
12 (28.0), C-13 (60.8), C-14 (164.9), C-15
(130.25), C-16 (202.5), C-17 (60.3), C-18
(45.9),C-19 (33.2),C-20 (27.2),C-21 (76.3),
C-22 (38.8), C23 (30.6), C24 (23.8), C-25
(17.3),C-26 (21.3),C-27 (57.3),C-28(16.4) ,C-
29 (23.4),C-30 (30.3) . DL E-%ods 5 SCmk 7 ] £
— B, W 2 %A & W 16-0x0-3a-hydroxyserrat-14-
en-21a-ol,
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