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[(FZE] B:UHEWIE Tl R T B E . FE G W IEZ MR, 1] 95% Z BE7E 85 C T [l i $2 e,
JIT A5 £ I Ul ok 4 [T ST R A5 SR TR LT 2R R K 3 I, SRR AR O T A IR B i B L 2R SRR AE T REHEAT AR, 15 )
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Chemical Constituents from Whole Plant of Liparis nervosa

YIN Qi-meng, ZHANG Yu-sheng, JI Nan, LIU Liang"
(Medical School, Yangzhou University, Yangzhou 225001, China)

[ Abstract ] Objective; To study the chemical constituents of the whole plant of Liparis nervosa. Method ;
The herb L. nervosa was crushed into powders and then extracted with 95% EtOH at 85 C. After removal of EtOH
under reduced pressure, the solvent was recovered to obtain total extract. The extract was then suspended in
distilled water and partitioned successively with petroleum ether (PE) , EtOAc, and n-BuOH to get corresponding
fractions. Silica gel column chromatography (CC) , Sephadex LH-20 gel CC and semi-preparation HPLC were used
for the separation and purification of PE and EtOAc fractions. The structures of the obtained compounds were
identified by physicochemical properties and spectra data. Result: Twelve compounds were isolated from PE and
EtOAc extracts of L. nervosa and their structures were identified as p-hydroxybenzoic acid (1), protocatechuate
(2), 3- (4-hydroxyphenyl) -2-propenoic acid (3), (E) -ferulic acid docosyl ester (4), (Z) -ferulic acid
docosyl ester (5), stigmast-4-ene-3-one (6 ), meranzin hydrate (7 ), xanthotoxol (8), auraptenol (9),
stigmasterol-3-0-8-D-glucoside (10 ), vanillic acid (11 ) and p-hydroxybenzaldehyde (12 ). Conclusion:
Compounds 1-10 were obtained from the genus Liparis for the first time, and compound 11 was obtained from
L. nervosa for the first time.

[ Key words | Liparis nervosa; chemical constituents; structure identification
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WKEH- 22 LT 0 A B A2, g v 2 D0 il i A I
Yo BCEE 2 K Ttk 850 ~ 1000 m )i
AL R R, R ARV R AR
PR TP X UL LI R T A T & R
PEB B0 H B AR a0 1 45 S
BIF 5 22 I L 10035 8 LA B TR 1 L E 2 30 R
FEmh v AR WIRS . B AT, D 2 HGE 5 A2 sy
FEA W AR R AR R4
U UL 1038 o 4 B A 3 1 AR SLR MR 2R gy, JF
T A A1 P 7 08 T B HE v i R AR AR U B A
il ged 20 ML R I PR o R T R o UL i Y A
B HEATIRA RIS, 26 & i3 F Rk e AT 4 3% , LH-20
TN ) RO BE RS (Sephadex LH-20) FE €3 % 1 24 il
£ v ROBOAH €4 35 X5 WL 1L TE 95 % £ T4 Oy vh A3 i
Tk F 2 TR £ Mg BB L 1 Ak 5 L2 R AT T 3 8 alifl, AN
T ERE T 12 MMEE Y, o B B N R LR
% ( p-hydroxybenzoic acid, 1), J& JL % B
( protocatechuate, 2 ), %I ¥ 3 A & & [ 3-( 4-
hydroxyphenyl) -2-propenoic acid,3 ], iz 2 B 21 R —
+ Z4EBE [ (E) -ferulic acid docosyl ester,4 ], Jiii = fif
BlE —+ —4ElE [ (Z) -ferulic acid docosyl ester,57,
8 4-H5-3-f ( stigmast-4-ene-3-one, 6) , ¥ {7 PN B8
K4 ¥y (meranzin hydrate,7) , #6H{FE 5 ( xanthotoxol ,
8) ,#& B it N i My (auraptenol,9) , 5§ B2-3-0-8-D-
Nk PR 4 75 4 1 ( stigmasterol-3-0-B8-D-glucoside, 10 ) ,
R (vanillic acid, 11) I XJ 52 B 28 W1 [BE (p-
hydroxybenzaldehyde ,12) . fb-&54 1 ~10 H & K
FHAREMY B3, G 11 S E WK
H 2y @ ig s,

1 ##

HPLC 3000 7 i % AR € 15 A% (A6 5 A i 1
B+ H B 2y &) ) ; Cosmosil 5 C-MS-11 (10 mm x
250 mm,5 pm) 2] & 3% A ( H AR Nacalai Tesque
4yl ) AVANCE 600 #9427 i 3L PR A (18 & Bruker 23
A ) ;Trace DSQ T =& FI{Y ,LCQ Deca XP max %I
W 5 Bk A AY (25 B Thermo 23 #] ) ; Sephadex LH-20
( 22 [# Parmacia Bioteck 2y ] ) ;100 ~200 H,200 ~
300 HEER (K SR T ) s Ak i o0 (E
2G4 WAL 22 R G0 A BR 2 R ) 5 H Al 3 3R 28 O o A 4l
(25 8 AL 7 iR A IR A D o

LML 256 T 2014 4 2 SR H PR T L
DX, 47 N R A AR W B2 5 R 2 g ¥ R R B A %
E N ZERMEY KB 22 Liparis nervosa )75 AR 4 %L,
FEUEARAS (1XQ20140218 ) 47 T 47 M R 2 BE 2 Be 2 2
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AP RAE
2 REEHEH

UL IS 25 44 10 kg, B %, HT 95% £ 1 85 C
MIGEHEICS U, BFIR 2 b, B2 IO Ul e 4 [l Ac s 741
13RO E 837 g, I 10 % B 2848 /K 431, #5430
A g (30 ~60 C), LR TR, IE T BEA B, A
Fik #0712 152. 0 g, SRk BAE (A3 4 25, Al k- £
M2 TR (501 ~0: 100 ) 6 B Bk, 15 ) 18 4> 43
(Fr.1 ~Fr.18) ;Fr. 7 Sk A €15 20 85, £ 7l Bk -4
i (20 : 1 ~0:100) 86 B 36 B, 75 3 6 A i 4
(Fr.7-1 ~Fr.7-6) ,Fr. 7-3 Z8E A (3% 43 55, LA =
A bR (2: 1) PEBE 13 5] 6 S 4 (Fr. 7-3-1 ~
Fr.7-3-6) , Fr. 7-3-3 2 A €335 43 25, A 7l k-
LR TR (20 1) YEME, 45 8] 5 A4 (Fr. 7-3-3-1 ~
Fr.7-3-3-5) ,Fr. 7-3-3-2 y4b&% 6(24.6 mg) ; Fr.
7-5 ZBEREHE O IE B, A= A b (2 1) 3
B, 442 3 N (Fr.7-5-1 ~Fr.7-5-3) ,Fr. 7-5-2 &
Tl e e i o 0, A Il k- 2 R TR (152 1) YRR,
5] 6 M4 (Fr.7-52-1 ~ Fr. 7-52-6) , Fr. 7-5-2-2
AL & W) 5(36.3 mg), Fr. 7524 ik &4 4
(108.4 mg) ; Fr. 10 2 i Ji8 A €035 53 25, A il i -
PR (1531 ~0:100) 86 BEVEN , 75 3] 12 A>3 53 (Fr.
10-1 ~ Fr. 10-12) , Fr. 10-11 25 %% B A% 838 43 55, LA
A - (2 1) PEME, 15 8] 4 A3 4 (Fr. 10-
11-1 ~ Fr. 10-11-4) , Fr. 10-11-3 £ #i 4 HPLC 4l
b, LL65% WML, b B 7(5.2 mg) . LRE
BeFR AR H 193, 1 g, Lk e HE (i o 8, — 4l H e -
FHEE(50: 1 ~0:100) 86 BEVENE , 75 5] 16 A>3 43 (Fr.
1 ~Fr.16) ;4> Fr.3 G55, HIEC
Bi-C TR TR (81 ~0:100) 86 B BRI, 15 2] 12 i
4y (Fr.3-1 ~ Fr. 3-12) , Fr. 3-7 8 IAT (613 0 &,
L= be-FmE (22 1) BRI, A9 3 7 A3 43 (Fr. 3-
7-1 ~Fr.3-7-7), Fr. 3-7-3 2 2F 4 % HPLC 4fifk, DX
40% ZJE VR 134659 8(6. 8 mg) ;Fr. 39 &L
R o B, DL = U e - A B (2 1) YRR, #3531 5 A
W4y (Fr.3-9-1 ~Fr.3-9-5) ,Fr. 3-9-4 2 ODS #f {o 1%
I3 LA EE-IK (451 ~ 100 0) 6 B e, 74 3] 8 4>
o (Fr.39-4-1 ~Fr.39-4-8) ,Fr. 3-9-4-2 2| £ i
Eor st U =d@ W h-c R AR (2: 1) BT, 15
F) 8 N4 (Fr.3-9-4-2-1 ~Fr.3-9-4-2-8) ,Fr. 3-9-4-
2-1 % HPLC 4iifk, DL 65% W e i, 15316 &
¥ 9(5.3 mg) ; Fr. 3-12 2 %E e A (4 33% 20 55, F A1 3l
k-T2 CME (1021 ~0:100) B BE e e, 74 8] 5 ANt
4% (Fr.3-12-1 ~ Fr.3-12-5) , Fr. 3-12-3 258 A {0 3%
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Sy LA T Bl (1 1) YR, A5 3 3 AN 43 k-2 TR (201 ~0: 100 ) B6 FEVE L, 75 3 13 4>

(Fr.3-12-3-1 ~ Fr. 3-12-3-3) , Fr. 3-12-3-3 % ODS #&
g 3B, LU 7K (1327 ~ 1002 0) B6 B3R, 145
F] 10 N4 (Fr. 3-12-3-3-1 ~ Fr. 3-12-3-3-10) , Fr.
3-12-3-3-1 Sk A a3 2 55, A il k- 2 1R 2. TR
(10:1 ~0:100) # B ¥ i, 75 2 6 A>3t 43 (Fr. 3-12-
3-3-1-1 ~ Fr. 3-12-3-3-1-6 ) , Fr. 3-12-3-3-1-2 £ >} #i
#% HPLC #lifk, DL 55% W BEVR M, /9 1k &4 12 (7.2
mg) ,Fr.3-12-3-3-1-5 224l & HPLC #lifk, LA 53%
e, S5k &% 11 (2.7 mg) ;Fr. 5 B A6
AR, DL = T e (1 1) SRR, 7531 3 A0 43
(Fr.5-1 ~Fr.5-3) ,Fr.5-3 A @308, A

P4y (Fr.5-3-1 ~ Fr. 5-3-13) , Fr. 5-3-3 47 45 S 0T i1,
FH =GP B v i, 19 3 38 (25 0, T RIS )5 422 i
# HPLC 4lifk, L 15% CRE VML, g 1 5k & 9
1(2.2 mg) W2 HE Y 3(23.6 mg) ;Fr. 7 LAk L
HE % o B, 0 A Be-F B2 (502 1 ~0:100) A i
Ve, 752 8 34 (Fr. 7-1 ~ Fr. 7-8) ,Fr. 7-6 24 ¢
A 1% 4 88, DA = S e -FE (12 1) R, 75331 9
A4y (Fr. 7-6-1 ~ Fr. 7-6-9) , Fr. 7-6-9 £ 2} | %%
HPLC 4lifb, LA 20% & B 3e 0, 1L & 2 (6.3
mg) ; Fr. 7-7 A UCENT i, FH H BEPE A5 2146 5 9 10
(35.4 mg) ., SKBEWEEMILE 1,

HO COOH HOQCOOH /©/\/ COOH /Q/\)im

mmw%m

Bl awl-~120%5H4
Fig.1 Structure of compound 1-12

3 LT

a1 [ E A ESI-MS m/z 137 [ M -
H] ;'H-NMR (CD,0D,600 MHz) §:7.87 (2H,d,
J=8.4 Hz,H-2,6),6.81 (2H,d,J =8.4 Hz,H-3,
5);"”C-NMR (CD,0D,150 MHz) §:116.1 (C-3,5),
122.7 (C-1),133.1 (C-2,6),163.3 (C-4),170.3

(COOH) . DL b #d 55 SCmk [ 11 ] 43l Y X 2 5L 1
Eﬁ%zlg—ﬁo
WwEY 2 HAmE E; ESI-MS m/z 153 [ M -

H] ;'H-NMR (CD,0D,600 MHz) §:7.44 (1H,d,
J=1.8 Hz,H-2), 7.42 (1H,dd,J=7.8,1.8 Hz, H-
6),6.80 (1H,d, J = 7.8 Hz, H-5); “"C-NMR
(CD,0D,150 MHz) §:115.9 (C-5), 117.9 (C-2),
123.5 (C-1),124.0 (C-6),146.1 (C-3),151.6 (C-

4) o DU b BoHs 5 SCmk [ 11 ] 48 m9 L AS IR i A
#Ejlo
& 3 [ A% & ESI-MS m/z 165 [M +

H] " ;'H-NMR (Acetone-d,,600 MHz) §:7.65 (1H,
d,J=15.6 Hz,H-7),7.55 (2H,d,J =8.4 Hz,H-2,
6),6.90 (2H,d,J =8.4 Hz,H-3,5),6.36 (1H,d,
J=15.6 Hz,H-8) ; "C-NMR ( Acetone-d,, 150 MHz)
5:115.6 (C-8),116.8 (C-3,5),127.1 (C-1),131.0
(C2,6),146.0 (C-7),160.6 (C-4), 169.1
(COOH) ., DA I %4l 5 SCHk [ 12-13 ] Hiz 18 Y XF 52 2
PR A — 3,

k& 4 B E IR B K EI-MS m/z 502
[M]*;'H-NMR (CDCl,,600 MHz) §:7.62 (1H,d,
J=16.2 Hz,H-7), 7.08 (1H,dd,J =8.4,1.8 Hz,
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H-6),7.04 (1H,d,J=1.8 Hz,H-2),6.92 (1H,d,
J=8.4Hz H-5),6.30 (1H,d,J =16.2 Hz,H-8),
4.20 (2H,t,J =6.6 Hz, H-1"),3.94 (3H, s,
3-OCH,),1.71 (2H,m, H2'),1.27 (40H, br s,
H-3"~H-21'),0.89 (3H,t,J=7.2 Hz,H-22");"C-
NMR (CDCI,,150 MHz) §:14.3 (C-22"),22.9 (C-
21'),26.2 (C-3"), 29.0 (C-2"),29.9 (C4" ~
197),32.1 (C-20"),56.1 (3-OCH,),64.8 (C-1"),
109.5 (C-2),114.9 (C-8),115.9 (C-5),123.2 (C-
6),127.3 (C-1),144.8 (C-7),147.0 (C-4),148. 1
(C-3),167.6 (C9). LI L%l 5 k[ 14-15 | i
(1 s X BT 8RR — -+ e g A — 3L

k& s B a IR B K EI-MS m/z 502
[M]*;'"H-NMR (CDCI,,600 MHz) 8:7.78 (1H,d,
J=1.8 Hz,H-2),7.11 (1H,dd,J=8.4,1.8 Hz, H-
6),6.89 (1H,d,J=8.4 Hz,H-5),6.80 (1H,d, ] =
12.6 Hz, H-8),5.82 (1H,d, J =12.6 Hz,H-7),
4.12 (2H,t,J =6.6 Hz, H-1'),3.94 (3H, s, 3-
OCH,), 1.65 (2H, m, H-2"), 1.27 (40H, br s,
H-3'~H-21"),0.89 (3H,t,J/ =6.6 Hz,H-22");"C-
NMR (CDCI,,150 MHz) §:14.3 (C-22"),22.9 (C-
21'),26.2 (C-3"), 28.9 (C-2"),29.9 (C4" ~
19),32.1 (C-20"),56.2 (3-OCH,),64.7 (C-1"),
113.0 (C-2),114.0 (C-8),117.1 (C-5),125.8 (C-
6),127.5 (C-1),143.8 (C-7),146.1 (C-4),147.2
(C-3),166.9 (C-9). LA I%Hs 5 Scmk[ 15 ] HiR3E 1
I BT AR R - ke R A — K

4 Y o6 M fa 5 iy EI-MS m/z 412
[M]*;'H-NMR (CDCl,,600 MHz) §:5.72 (1H,s,
H4),1.18 (3H,s,19-CH,),0.92 (3H,d, ] =6.6
Hz,21-CH,),0.85 (3H,t,J =7.8 Hz,29-CH,) ,0. 83
(3H,d,J =6.6 Hz,26-CH,),0.80 (3H,d,J =6.6
Hz, 27-CH, ), 0.71 (3H, s, 18-CH, ); “C-NMR
(CDC1,, 150 MHz) §:12.2 (C-18),12.2 (C-29),
17.6 (C-19),19.0 (C-21),19.3 (C-27),20.1 (C-
26),21.3 (C-11),23.3 (C-28),24.4 (C-15),26.4
(C-23),28.4 (C-16), 29.4 (C-25),32.3 (C-7),
33.2 (C-6),34.2 (C-2),34.2 (C-22),35.9 (C-
8),36.0 (C-1),36.4 (C-20),38.9 (C-10),39.9
(C-12),42.7 (C-13),46.1 (C-24),54.1 (C9),
56.1 (C-14),56.3 (C-17),124.0 (C4),171.9 (C-
5),199.8 (C-3), LI ##E 5 ek [ 16 ] il iy &
S -4 -0 -3 - B A — B

a7 A EE & ESI-MS m/z 279 [ M +

- 68 -

H] " ;'H-NMR (CDCIl,,600 MHz) §:7.64 (1H,d,
J=9.0 Hz,H4),7.36 (1H,d,J =8.4 Hz,H-5),
6.88 (1H,d,J=9.0 Hz,H-6) ,6.26 (1H,d,J=9.6
Hz,H-3),3.95 (3H,s,7-OCH;), 3.66 (1H,dd,J =
10.2,2.4 Hz, H2'),3.06 (2H, m, H-1"), 1.35
(3H,s,4’-CH; ), 1.34 (3H,s,5'-CH,); "C-NMR
(CDCl,, 150 MHz) 6§:24.2(C-5"),25.8 (C-1"),
26.3 (C-4"),56.5 (7-OCH,),73.2 (C-3'),78.6
(€C2'),107.6 (C-6),113.4 (C-3),113.4 (C-10),
115.8 (C-8),127.2 (C-5),144.0 (C4),153.6 (C-
9),160.7 (C-7),161.2 (C-2), Lh_I ¥c¥ 5 3k
(17 )8 B 1 2 N R K & ) AR — 3,

k& W 8 WA 4 S EI-MS m/z 202
[M]*;'H-NMR (DMSO-d,,600 MHz) §:8.10 (1H,
d,J=9.6 Hz,H-4) ,8.05 (1H,s,H-2"),7.40 (1H,
s,H-5),7.02 (1H,s,H-3"),6.38 (1H,d,J =9.6
Hz,H-3); "C-NMR ( DMSO-d,, 150 MHz) §:107.0
(€C-3),109.6 (C-5),113.7 (C-3),116.2 (C-10),
125.2 (C-6),129.9 (C-8),139.9 (C-9),145.2 (C-
7),145.6 (C-4), 147.3 (C-2"),160.1 (C-2), Lk
B 5 SOk [ 18 ] el i AR B M B A — B

k&9 A @ E K ESI-MS m/z 261 [M +
H]*;'H-NMR (CDCl,, 600 MHz) §:7.64 (1H,d,
J=9.6 Hz,H4), 7.36 (1H,d,J =8.4 Hz,H-5),
6.88 (1H,d,J=8.4 Hz,H-6) ,6.26 (1H,d,J=9.6
Hz,H-3),4.91 (1H,s, H4"a), 4.82 (1H, s,
H-4'b),4.35 (1H,m,H-2"),3.94 (3H,s,7-0CH,) ,
3.20 (1H,dd,J =13.2,4.2 Hz,H-1'a) ,3.10 (1H,
dd,J=13.2,8.4 Hz,H-1'b) ,1.90 (3H,s,5'-CH,) ;
“C-NMR ( CDCl,, 150 MHz) §:18.3 (C-5'),29.7
(C-1"),56.4 (7-OCH,), 75.5 (C-2"),107.6 (C-
6),110.7 (C-4"),113.3 (C3),113.4 (C-10),
115.3 (C-8),127.2 (C-5),144.0 (C4),147.5 (C-
3'),153.7 (€9),160.9 (C-7),161.2 (C-2), LA
AR 5 SCHR [ 19 ] M IE YR R T N TR A B A — B

A 10 1 [ K ESI-MS m/z 597 [ M +
Na] *;'H-NMR (C,D,N,600 MHz) §:0.69 (3H,d,
J=9.6 Hz,H-18), 0.96 (3H,s,H-19),2.48 (2H,
t,/ =12.0 Hz,H-2),2.73 (2H,d,J =12.6 Hz, H-
4),3.98 (1H,m,H-3),4.29 (3H, t,J =7.8 Hz),
4.42 (2H,q,J =11.4,4.2 Hz) ,4.57 (1H,d,J =
12.0),5.06 (1H,d,J =7.8 Hz,H-23),5.24 (1H,
dd, J=15.0,9.0 Hz,H-22),5.37 (1H,s,H-6) ;"C-
NMR (C,D,N,150 MHz) §:12.4 (C-18),12.9 (C-
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29),19.5 (C-19), 19.5 (C-27),21.7 (C-11),21.7
(C21),21.7 (C-26),24.9 (C-15),26.1 (C-=28),
29.7 (C-16),29.9 (C-2),32.5 (C-8), 32.6 (C-
7),32.6 (C-25),37.3 (C-10),37.3 (C-1),39.7
(C-4),40.2 (C-12),41.2 (C-20),42.7 (C-13),
50.7 (C9),51.8 (C-24),56.5 (C-14),56.7 (C-
17),63.2 (C-6"),72.1 (C4'),75.6 (C-2"),78.5
(C-3),78.5 (C-5"),78.8 (C-3"),103.0 (C-1"),
122.3 (C-6),129.9 (C-23),139.2 (C-22),141.3
(C-5) . VA % 5 30wk [ 20-21 ] 4 18 (9 T S -3~
O-B-D-NH W 7 26 W 7 AR — 30
&Y 11 [ GE i ESI-MS m/z 167 [M -
H] ;'H-NMR (CD,0D,600 MHz) 8:7.56 (1H,dd,
J=9.0,1.8 Hz, H-6),7.55 (1H,d,J =1.8 Hz,H-2),
6.84 (1H,d,J=9.0 Hz,H-5),3.89 (3H,s,3-0CH,) ;
“C-NMR ( CD,OD, 150 MHz) §:56.6 (3-OCH,),
113.9 (C-1),116.0 (C-2),123.2 (C-5),125.4 (C-
6),145.8 (C-3),152.8 (C-4),170.2 (COOH), VI I
B8 5 0k [ 22 [ HiRE M R PR A — 3,
A 12 P [E R ESI-MS m/z 121 [M -
H] ;'H-NMR (CD,0D,600 MHz) §:9.76 (1H,s,
CHO),7.77 (2H, d,J =8.4 Hz,H-3,5) ,6.91 (2H,
d,J=8.4 Hz,H-2,6) ; °C-NMR (CD,0D,150 MHz)
8:117.0 (C-2,6),130.3 (C4), 133.6 (C-3,5),
165.4 (C-1),193.0 (CHO) , DL %48 5 30k [ 23 ]
i B ) R R R AR — B,
4 itig
AL R FH 22 B (033 43 B R X b 24 I Il v Y
27 Wy $EAT E— DB 5E , N Ay A 3 12 A
YL S 3ANFEEIREMEGY .4 DAEIREAEY
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