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Chemical constituents from Liparis nervosa
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Abstract: Objective To study the chemical constituents from Liparis nervosa. Methods The column chromatography on silica gel,
MCI gel, ODS, and Sephadex LH-20 columns was applied for the isolation and purification of the chemical constituents. The structures
were identified based on physicochemical property and spectral data. Results Nine compounds were isolated and identified as
(hexahydro-1H-pyrrolizin-1-yl) methyl-2, 2-dimethyl-8-(3-hydroxyisoamyl) chroman-6-carboxylate (1), friedelin (2), a-spinasterol
(3), p-hydroxybenzaldehyde (4), swertisin (5), 6, 8-di-C-o-L-arabinopyranosyl apigenin (6), 6, 8-di-C-o-L-arabinopyranosyl
genkwanin (7), 8-C-a-L-arabinopyranosyl apigenin (8), and thymidine (9). Conclusion Compound 1 is a new compound named
nervosine B, and compounds 2—9 are isolated from L. nervosa for the first time.
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(50 pm, YMC A #]); MCI-gel CHP 20P (75~150
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HFEE (3370 cm ™). BIE (1706 ecm ™). "H-NMR
M PCNMR %#E W% 1. 'H-NMR (400 MHz,
CD;0D) ' 6 1.97~2.22 (6H, m), 3.07~3.85 (4H,
m), 2.94 (1H, m), 4.35 (1H, m) ALt 5L pu g (KRR AE
5 64.39~4.47 (2H, dd, J=6.2, 11.2 Hz; brd, J =
11.2 Hz) WFEFRAES; §2.83 (2H, t, J = 6.4 Hz),
1.85 (2H, t, J = 6.4 Hz), 7.64 (2H, brs) AN &t
WG 7 IbAh, 10 4 IG5 6 1.37 (6H, s),
1.28 (6H, s); “C-NMR (CD;OD, 100 MHz) %/<f
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1 HEW1H *H-NMR. BC-NMR. DEPT #{#E#%1 HMBC #8% (CD,0D)
Table1 H-NMR, ®*C-NMR, DEPT data and HMBC correlation of compound 1 (CD;OD)
[Z30A Oy ¢ HMBC DEPT
1 2.94 (m) 41.1 CH
2 2.20 (m), p1.97 (m) 26.7 C1,C3,C8 CH,
3 3.55 (m), P3.35 (m) 55.0 Cl CH,
5 0.3.85 (m), p3.07 (m) 57.1 C6,C7 CH,
6 0.2.20 (m), p1.97 (m) 27.0 C5,C7 CH,
7 0.2.20 (m), p1.97 (m) 26.9 C6, C8 CH,
8 435 (m) 70.5 C1,C7 CH
9 447 (dd, J=6.2, 11.2 Hz) 63.8 C1,C2,C8,C7’ CH,
439 (brd, J=11.2 Hz)
ik 121.3 c
2 7.64 (brs) 129.8 Cl1',C3',C4',C7', C1" CH
3! 132.2 C
4 157.7 C
5’ 121.9 C
6’ 7.64 (brs) 130.5 Cl’,C4', C5',C7', C1™ CH
7 167.8 C
1 2.64 (m) 26.5 C2',C3', C4', C2", C3" CH,
2" 1.71 (m) 44.8 C1", C3", C4", C5" CH,
3" 71.4 C
4 1.28 (s) 29.0 C2", C3", C5" CH;
5" 1.28 (s) 29.0 C2", C3", C4" CH;
1 2.83 (t,J = 6.4 Hz) 233 C4', C5', C6', C2", C3" CH,
20 1.85 (t,J = 6.4 Hz) 333 C5', C1™, C3"", C4™, C5" CH,
3 76.5 C
4 1.37 (s) 272 c2", C3™, C5" CH;
5" 1.37 (s) 272 C2", C3™, C4" CH;

PRI L e A i C8 L () H 3 o 2R,
HEMAAY 11 C8 L H 2k o #7, NOESY
Wb, M 0 2.94 (1H, m) F14.35 (1H, m) £7AEA
&, AIHEN C1 B H B8 o 7, b5 1 Ihgs
Ryl &% -2 HMBC AR WK 10 5 BTk, %7€ 1%
WEWHh (NE-TH-XUE be-1-58) HI%E-2, 2- 1
Fa-8-(3-FR I bt) AR IF AN -6-FR IR IR, AT
WEY, A ARKEE 20 B, T2 EWE
b, Horp C1AT C8 FILt ) A Ryl — D AR
A1) 2: Totas i CHymE-BETR L8R, mp 262~
263 C, 10%MiMR LIE SR AP, Liebermann-
Burchard 2 ¥ 5 B  EI-MS m/z: 426 [M]"; 'TH-NMR
(400 MHz, CDCl;) 6: 0.73 (3H, s, H-24), 0.87 (3H,
s, H-25), 0.89 (3H, s, H-23), 0.95 (3H, s, H-30), 1.00
(3H, s, H-29), 1.01 (3H, s, H-26), 1.05 (3H, s, H-27),
1.18 (3H, s, H-28), 2.26 (1H, m, H-2a), 2.32 (1H, m,

1 ®&EYW1HEE HMBC X
Fig. 1 Key HMBC correlation of compound 1
H-2b), 2.39 (1H, m, H-4); BC-NMR (100 MHz,
CDCly) d: 22.3 (C-1), 41.5 (C-2), 213.2 (C-3), 58.3
(C-4), 42.2 (C-5), 41.3 (C-6), 18.3 (C-7), 53.1 (C-8),
37.5 (C-9), 59.5 (C-10), 35.7 (C-11), 30.5 (C-12), 39.7
(C-13), 38.3 (C-14), 32.5 (C-15), 36.0 (C-16), 30.0
(C-17), 42.8 (C-18), 35.4 (C-19), 28.2 (C-20), 32.8
(C-21), 39.3 (C-22), 6.8 (C-23), 14.7 (C-24), 18.0
(C-25), 20.3 (C-26), 18.7 (C-27), 32.1 (C-28), 35.0
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(C-29), 31.8 (C-30). LA k¥ 5 sciikapiE — 5,
W A 2 AR .

WA 3: Totakt il CohEE-BATR 158D, mp 159~
160 C, 10%MR CWE S 240, Liebermann-
Burchard J W 5 PBHPE . EI-MS m/z: 412 [M]';
'H-NMR (400 MHz, CDCl;) 8: 0.55 (3H, s, 18-CHy),
0.80 (3H, s, 19-CHj), 0.82~0.86 (9H, m, 26, 27,
29-CH3), 1.04 (3H, d, J = 6.5 Hz, 21-CH3), 3.53 (1H,
m, H-3), 5.01 (1H, dd, J = 15.1, 8.6 Hz, H-23), 5.14
(1H, s, H-7), 5.16 (1H, dd, J = 15.1, 8.6 Hz, H-22);
BC-NMR (100 MHz, CDCl) J: 37.2 (C-1), 31.5
(C-2), 71.1 (C-3), 38.0 (C-4), 40.3 (C-5), 29.7 (C-6),
117.5 (C-7), 139.6 (C-8), 49.5 (C-9), 34.3 (C-10), 21.6
(C-11), 39.5 (C-12), 43.3 (C-13), 55.2 (C-14), 23.0
(C-15), 28.5 (C-16), 55.9 (C-17), 12.1 (C-18), 13.1
(C-19), 40.8 (C-20), 21.1 (C-21), 138.2 (C-22), 129.5
(C-23), 51.3 (C-24), 31.9 (C-25), 21.4 (C-26), 19.0
(C-27), 25.4 (C-28), 12.3 (C-29). LA % 5 iRk
EIA T, WA 3 o-3

WA 4: ot i CAamBE-IN D, mp 115~
117 °C, EI-MS m/z: 122 [M]"; =&UAbBk-ER A4
FOR S BHYE, $ORAEAEEY R HE . "TH-NMR (400 MHz,
CD;COCDs) 6: 9.83 (1H, s, CHO), 7.80 (2H, d, J =
8.6 Hz, H-26), 6.98 (2H, d, J = 8.5 Hz, H-3, 5);
BC-NMR (100 MHz, CD;COCD;) d: 116.8 (C-3, 5),
130.8 (C-1), 133.1 (C-2, 6), 163.9 (C-4), 189.5
(-CHO). LA -¥d b5 scmkipiE — 8™, #ethty
Y 4 Jg 0 FR LK T

AW 5: mEITCETEM R (D, mp 234~236
‘C, 254 nm 2AMT N EIEEE, ESI-MS m/z: 445 [M—
H] . 'H-NMR (400 MHz, CsDsN) 6: 8.25 (2H, d, J= 8.4
Hz, H-2', 6'), 7.29 (2H, d, J = 8.4 Hz, H-3', 5'), 6.73 (1H,
s, H-3), 6.35 (1H, s, H-8), 497 (1H, d, J = 9.8 Hz,
Gle-H-1), 3.88 (3H, s, 7-OCH;); *C-NMR (100 MHz,
CsDsN) 6: 164.2 (C-2), 102.7 (C-3), 182.7 (C-4), 158.3
(C-5), 105.7 (C-6), 164.7 (C-7), 88.9 (C-8), 156.2 (C-9),
104.2 (C-10), 1223 (C-1), 130.3 (C-2)), 116.9 (C-3"),
162.6 (C-4"), 116.9 (C-5"), 130.3 (C-6'), 55.0 (7-OCHj),
6-C-Gle: 72.4 (C-17), 70.1 (C-2"), 78.3 (C-3"), 70.6
(C-4"), 82.2 (C-5"), 62.6 (C-6"). LA Hdi 5 kIR iE
—3, MO EAAY 5 N SR,

tEw 6: e A (R, mp 262~
264 °C, 254 nm AT N WHEBE, ESI-MS m/z: 533

[M—H] . "H-NMR (400 MHz, CsDsN) &: 8.28 (2H, d,
J=8.5Hz, H-2', 6'), 7.26 (2H, d, J = 8.6 Hz, H-3', 5'),
6.81 (1H, s, H-3), 491 (1H, d, J = 9.8 Hz, 6-C-Ara-
H-1), 479 (1H, d, J = 9.8 Hz, 8-C-Ara-H-1); “C-
NMR (100 MHz, CsDsN) 6: 163.8 (C-2), 103.1 (C-3),
183.0 (C-4), 158.6 (C-5), 110.4 (C-6), 158.5 (C-7),
104.9 (C-8), 154.9 (C-9), 104.4 (C-10), 122.3 (C-1'),
129.2 (C-2"), 116.9 (C-3"), 162.7 (C-4"), 116.9 (C-5"),
129.2 (C-6'), 6-C-Ara: 73.7 (C-1"), 68.5 (C-2"), 76.7
(C-3"), 709 (C-4"), 71.8 (C-5"), 8-C-Ara: 73.3
(C-1""), 68.4 (C-2"), 75.8 (C-3"), 69.9 (C-4""), 71.7
(C-5""ye VA EXd 5 semk A — 50, sz fh
G 6 N ITIH -6, 8- —-C-0-L-FI R A BT -

WaEW 7. WO EERA (HEE, mp 270~
272 °C, 254 nm AN N WHEBE, ESI-MS m/z: 547
[M—H] . '"H-NMR (400 MHz, CsDsN) 6: 8.25 (2H, d,
J=8.5Hz, H-2', 6'), 7.26 (2H, d, J = 8.5 Hz, H-3', 5),
6.77 (1H, s, H-3), 4.90 (1H, d, J = 9.7 Hz, 6-C-Ara-
H-1), 4.81 (1H, d, J = 9.6 Hz, 8-C-Ara-H-1), 3.86 (3H,
s, 7-OCH;); "C-NMR (100 MHz, CsDsN) &: 163.8
(C-2), 102.7 (C-3), 182.8 (C-4), 158.3 (C-5), 107.4
(C-6), 164.8 (C-7), 105.8 (C-8), 156.2 (C-9), 104.3
(C-10), 122.3 (C-1'), 130.4 (C-2'), 116.9 (C-3"), 162.5
(C-4"), 116.9 (C-5"), 130.4 (C-6'), 55.0 (7-OCHs),
6-C-Ara: 73.5 (C-1"), 68.1 (C-2"), 76.5 (C-3"), 70.6
(C-4"), 724 (C-5"), 8-C-Ara: 72.9 (C-1"), 68.4
(C-2'), 76.3 (C-3""), 70.0 (C-4""), 71.7 (C-5""). UL L
Bl Sk & 5 bext, KRBT A5 AERARL, AAE
7 REBRRE RS e 2R, g ScikiiE™, %oe
AWK FEAE -6, 8- -C-0-L-F Hr AR 1T -

&) 8: R EENS (HEE), mp 202~204
C, 254 nm EHMT T EIEEE, ESI-MS m/z: 401 [M—
H] . 'H-NMR (400 MHz, CsDsN) d: 8.22 (2H, d, J =
8.7 Hz, H-2', 6), 7.25 (2H, d, J = 8.7 Hz, H-3', 5'),
6.72 (1H, s, H-3), 6.28 (1H, s, H-6), 4.96 (1H, d, J =
9.2 Hz, 8-C-Ara-H-1); "C-NMR (100 MHz, CsDsN)
5: 162.6 (C-2), 102.9 (C-3), 183.0 (C-4), 158.6 (C-5),
97.5 (C-6), 164.7 (C-7), 105.0 (C-8), 156.8 (C-9),
103.1 (C-10), 122.5 (C-1"), 130.3 (C-2'), 116.9 (C-3"),
162.7 (C-4"), 116.9 (C-5"), 130.3 (C-6'), 8-C-Ara: 72.4
(C-1"), 70.1 (C-2"), 76.1 (C-3"), 70.6 (C-4"), 71.5
(C-5")o LA EXHe 5 Scmripig s A —5™, ke
&) 8 HIT3HE % 8-C-o-L-Fil B AH B AT -
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WEY 9: AtaEr i (HEE), mp 184~186 C,

5% B2 LA TV S W A 3 A . ESI-MS mi/z:
242 [M]". 'H-NMR (400 MHz, CD;0D) 6: 7.83 (1H,
s, H-6), 6.30 (1H, t, J = 6.6 Hz, H-1"), 442 (1H, m,
H-3'), 3.92 (1H, m, H-4"), 3.82 (1H, dd, J = 3.1, 12.0
Hz, H-5'b), 3.75 (1H, dd, J = 3.6, 12.0 Hz, H-5'a),
2.25 (1H, m, H-2'), 1.90 (3H, s, CH;); "*C-NMR (100
MHz, CD;OD) &: 152.4 (C-2), 166.4 (C-4), 111.5
(C-5), 1382 (C-6), 12.4 (CH;), 86.2 (C-1"), 412
(C-2"), 72.2 (C-3"), 88.8 (C-4"), 62.8 (C-5"). LA L%t
5 SemkAE A Y, MO R 9 T s
e Mot AU
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