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Extraction, isolation, and structure elucidation of two new triterpene glycosides
from sea cucumber Holothuria nobilis

ZHANG lia-jia
Zhejiang Pharmaceutical College, Ningbo 315000, China

Abstract: Objective To study the constituents from the sea cucumber Holothuria nobilis. Methods The compounds of the sea
cucumber were separated by multi-chromatography and their structures were elucidated by physico-chemical and spectral analyses.
Results Two new triterpene glycosides were isolated and their structures have been deduced by extensive spectral analysis (IR,
2D-NMR, and ESI-MS) and chemical structures as 3-O-{3"""-O-methyl-B-D-glucopyranosyl-(1—3)-B-D-glucopyranosyl-(1—4)-p-D-
quinovopyranosyl-(1—2)-4'-O-sulfate-B-D-xylopyranosyl} -holosta-22, 25-epoxy-9-ene-3p, 120, 170, 25B-tetraol-sodium salt (nobiliside
I, 1) and 3-O-{B-D-quinovopyranosyl-(1—2)-4"-O-sulfate-p-D-xylopyranosyl}-holoshillaside 18 (16)-lactone-22, 25-epoxy-9-ene-3p,
120, 17a-triol sodium (nobiliside II, 2). Conclusion Two aglycons are both new compounds named nobiliside I and nobiliside II.
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] ); HPLC: Aglient 1100 Series, RID ¥l #%( Agilent
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IS 2009 4 10 HRTHEE, g B
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1.3 REVANS B
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Fig.1 Structures of compounds 1 and 2
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HHERR LIRSS, 7E 6 105 B AR L R A
5o A8 NUOR WS S [0 154.0 (C-9), dc 115.6
(C-11)/64 5.60 (1H, d, 4.2, B, H-11) ]. C-3, C-12,
C-17, C-20, C-22, C-25 BB KA dc
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78.2 (C-22), 83.3 (C-25), UiHHIX 6 Mg T340
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£1 EIBSEFIEHTREDSH C-NMR (400 MHz) 71 'H-NMR (100 MHz) LE340% (MELE-ds : D,0,4: 1)
Table 1 "*C-NMR (400 MHz) and 'H-NMR (100 MHz) chemical shifts for aglycon and sugar moieties

of nobiliside I (in pyridine-ds : D,0,4 : 1)

Ar dc On i dc On
1 363 139 (1H, m, o), 1.84 (1H, m, B) Xyl
2 270  1.92 (1H, m, o) 1 104.8  4.66 (1H, d,J=7.2 Hz)
3 88.7  3.12(1H,dd,J/=3.9, 11.8 Hz, ) 2 834  4.02 (1H, m)
4 40.0 3 755 426 (1H, m)
5 527  0.98 (1H, d,J=10.4 Hz, a) 4 757 5.10 (1H, m)
6 283 1.72 (1H, m, o) 5 643 3.70 (1H, m, o)
7 212 150 (1H, m, o) Qui
8 409  3.36(1H,dd,J=42,11.8 Hz, B) 1 1054  5.02(1H, d,J=7.2 Hz)
9 154.0 2 763 3.96 (1H, m)
10 39.7 3 740  4.08 (1H, m)
11 1156 5.60 (1H, d, J=4.2 Hz, B) 4 86.8  3.64 (1H, m)
12 714 498 (1H,d,J=4.6 Hz, p) 5 719 3.74 (1H, m)
13 58.6 6 18.0  1.70 (3H, d,J=5.9 Hz)
14 46.4 Gle
15 36.7  1.86 (1H, m, ), 1.40 (1H, m, B) 1 1052 4.96 (1H, d,J=7.9 Hz)
16 359  2.33(1H, m, q), 2.66 (1H, m, B) 2 754 4.09 (1H, m)
17 89.3 3 88.0  4.24 (1H, m)
18 174.8 4 69.5  4.10 (1H, m)
19 222 137(H,s) 5 777 4.00 (1H, m)
20 87.2 6 61.8  4.45(1H, m)
21 230 1.75GH,s) 4.42 (1H, m)
22 782 427 (1H, m, o) 3-OMeGle
23 280 146 1 1058 5.31(1H,d,J=7.8 Hz)
24 385  1.15(2H,dd,J="7.8, 15.0 Hz) 2 750  4.03 (1H, m)
25 83.3 3 88.0  3.68 (1H, m)
26 227 0.85(H,s) 4 70.6  4.07 (1H, m)
27 226  0.84(3H,s) 5 783 3.97 (1H, m)
30 16.7  1.03(3H,s) 6 62.1 420 (1H, m, )
31 281 123 (3H,s) OCH; 608  3.84(3H,s)
32 201 1.66 3H,s)

491 1 PC-NMR. 'H-NMR. HMQC i &
AT 4 RIS AU T RS S T [0y 4.66
(1H, d, 7.0)/5¢c 105.2, 6, 5.04 (1H, d, 7.6)/5¢ 105.4, 6y
4.93 (1H, d, 8.3)/dc 104.9, oy 5.25 (1H, d, 7.6)/5¢
105.7], RUMLEW 1 WSEREREH 4 ASFESEALK,
R F iy 5 S0 AT B K AR A5 4 (7.0~8.3 Hz)
HEWT 4 ANMFEIE I uG LR B AL, S 4 o¢ 18.0 AbIT
HEE0RA5 5 1 6y 1.70 (BH, d, 5.9) Ab iy I KX ik
JTE 5 e 5 1 bEeEE B 1S 6- L5 bk .

VAL Fl =8 ORI )G, RTA15 200
CLIREEATAEY), KH GC-MS 7347, 4 5Fruekin
BTG CIRBEAT AN, RUED 1 T AEAE D-
AKWE. D-ZEUHE . D-#i%kE . 3-H4E-D-H %,
Pedoh 121010 1. B4 i D, HErHh
1B G2 B AT ORI D AL

N4 AN P g o S0 B AR T
1Ejid TOCSY 1 DQFCOSY 1] LN ANk 5L it 1
P ST VH)E, B, {5 TOCSY i, oy 4.66
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(1H, d, 7.0) ZMEEEAlFES (D-AKHD 5 oy 4.02,
4.26, 5.10 }% 3.70, 4.69 K18 T 115 5 B s — A H g
AR R, Fl DQFCOSY Ak Yok LA EAs 5 11
J& & D-A¥E H-2, H-3, H-4 K& H-5, MIlHEE
D-KBEMTH S 5y, S HE9ics, B
FER#AE T4 HMQC M58 )E. 45
BIE 1. 1 PC-NMR 55 5 HBRERATEY 2a
FOFME P kB, C-4' (70 2] 75.7) [
Wi# 5.7, PORIEIZATEAIRIE (-SOsNa) H
o HMBC i ] LU % oy 3.84 (3H, s, -OCH3)
WER TS5 D-#%EHETM oc 88.0 (C-3"), 70.6
(C-4""y IR C-H WA RAE S, BiHI-OCH;
JEIERAE DR B C-3m A E. AN, Oc 83.4
(C-2'), 86.8 (C-4"), 88.0 (C-3"") LMW Fpist b4
LN L 1L IV P N SR A VA R SR A LR VA S
BAGEW 1 AL R KA AT AR Ak, R GC-MS
Gy BTG IR 53 FROSAL R I SRR IR, R IR BE A7
1E 2 PLEBARE, 4 MLIEBIERE, 3 (EE:
(RAIZTRE DA ROR I 3-FHAR - 2 B o IX— S0 25
RICRET BA AT

B S ) PR 3% 22 W R AT B 48t HMBC i,
NOESY {454 ESI-MS #fiiE. £ HMBC i)
DL SR DL B ) C-H IR A5 51 Oy 4.66/d¢
88.7 (H-1'/C-3), 6y 4.66/0¢ 105.4 (H-1'/C-1"), 5y 4.02/
¢ 105.4 (H-2'/C-1"), 6y 5.02/0¢ 83.4 (H-1"/C-2"), 6y 5.31/
¢ 88.0 (H-1""/C-3""), 51 4.96/5¢ 86.8 (H-1""/C-4"). #
N[ NOESY i At n] # 21 2 1) 2. NOE AHK KA
S TS S Oy 4.66/6y 3.12 (H-1"/H-3), dy 5.02/0y
4.02 (H-1"/H-2'), oy 4.96/0y 3.64 (H-1""/ H-4"), oy
5.31/5y 4.24 (H-1""/H-3"").

M ESI-MS Fl MS-MS [ & IR i 4
m/z 1 141 [M—SOsNa+H-+Na]" #F, £ 51 & MS-MS
1 m/z 948 [1 141 —3—OMe—Glc]", m/z 786 [1 141—
3—OMe—Glc—Glc]", m/z 639 [1 141—3—OMe—
Gle—Gle—Qui]", m/z 507 [1 141—3—O0OMe—Glc—
Gle — Qui — Xyl]" 5 b 3 A% R A 3t I 25 1) — R 471
Ry, HE— DR I SRR 1R B 2 R S B 2 2 [R] 1)
TEF N PRI HET o

ZE LRTIR, (B SR 3-0-(3™-0-F -
B-D- it Tt ] 2] i -(1—3)-B-D- ALt Ie 7 25 B -(1—4)-
B-D- I W 25 145 B -(1—>2)-4"-O- itk 1% 51 -B-D- 1tk g A
B - S hE-22, 25-H54-9-45-3B, 12a, 17a, 25B-PY
M o B SCHR PR R WAL B9 1 AR AT A TFiE ,

h—WEY, RS 1.

tEw) 2. ToEgs R K, mp 185~187 C,
[0]y 21.3° (¢ 0.2, MeOH), Liebermann-Burchard
WA Molish J W34 5B . B HR-ESI-MS ' Hiifk
O3 T TSR HE RS AR 2 T TR m/z 905.271 1
[M+Na]" G 905271 5) F1 ESI-MS™ #2481
WY T8 T U4 m/z 859 [M—Na] , #EMLEH) 2 1
FIXF 53 T i Ay 882, ity PC-NMR ¥, #iEi%ik
LT CouHpOpSNa. IRvee (em™): 3 423
(BHD, 1764 GBED, 1637 CUUEE, 1257, 1072
(REPREE) o TR IR HE WA TS 06 m/z 757
[M—SO;Na-+H—Na] (/743 DL FF.

RS9 2 1 "TH-NMR. C-NMR. HMQC
W, RAGE DA B SR AT T A A
HHATIHE, %) DQFCOSY 1 TOCSY ##fi & &4
Wi 1 IR, 45 R W3R 2.

WA 2 1) "HANMR 5537 X o 8 M
FEAE 5 MO 5 S, AE 0u 3.5~5.5 I
AR ETR 5, MNAE PC-NMR %X
Ao RIE EREE S, 15 dc 60~90 Xk
ARER_EIIBAE S AE O¢ 105 AR L i JE Al A
o E N R RS S [6c 153.8 (C-9), d¢ 115.6
(C-11)/d, 5.51 (1H, m, B, H-11)]. C-3, C-12, C-16,
C-17, C-22, C-25 WH B KHARIZAI# oc 88.7 (C-3),
71.6 (C-12), 76.5 (C-16), 89.7 (C-17), 80.7 (C-22),
86.6 (C-25), UVLHHIX 5 Mkl 734 4% A k. UL L
FRIER L& 2 R =ik B R &9

7 TOCSY ] ISR 24 B e &R R
8y 135 (1H, m, a, H-1), 1.79 (1H, m, B, H-1), 1.82 (1H,
m, a, H-2), 1.96 (IH, m, p, H-2), 3.05 (1H, d, 84, a,
H-3) M ARG AR, 64 091 (1H, d, 104, a,
H-5), 1.46 (1H, m), 1.51 (1H, m, o, H-7), 1.72 (1H, m, B,
H-7), 3.24 (1H, m, B, H-8) A dy 5.51 (1H, m, B, H-11),
4.86 (1H, d, 4.0, B, H-12) fHA HIER SRR, iE
ST A ZRERMERIEL 6, 421 (1H, m, o, H-22), 1.94
(1H, m, H-23), 1.54 (1H, m, H-24) FriJRit B Heks &
R TE 5 A oE: B s S TE 5.

£ HMBC % a] OB %3] 64 1.10/6¢ 38.5
(H-26/C-24), 6y 1.08/0c 38.5 (H-27/C-24) %% C-H izt
FEASAE S, HEMAL &9 2 (0 o S A e
1EAE, B C-25 7 FIEA AN HEE: oc 28.6(C-26)/ 6y
1.10 (3H, s, H-26), dc 27.9 (C-27)/d,; 1.08 (3H, s, H-27).
FIHME HMBC #EHE T LIS E] 5y 4.21/6¢ 86.6
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*2 BAESHEUHETRELRSE PC-NMR (400 MHz) 1 'H-NMR (100 MHz) £Z#41% (MtE-ds : D,0,4: 1)
Table 2 "*C-NMR (400 MHz) and '"H-NMR (100 MHz) chemical shifts for aglycon and sugar moieties of nobiliside 11

(in pyridine-ds : D,0,4: 1)

Wb S on i S S

1 36.4 1.35 (1H, m, a), 1.79 (1H, m, p) Xyl
2 27.0 1.82 (1H, m, a) 1 105.1 4.59 (1H, d, J= 6.4 Hz)
3 88.7  3.05(1H,dd,J=3.6,11.4 Hz, a) 2 83.3 3.94 (1H, m)
4 40.0 3 752 4.18 (1H, m)
5 528 091 (1H,d,J=10.4 Hz, a) 4 759  4.95(1H, m)
6 28.6 1.51 (1H, m, a) 5 640  3.60 (1H,m, q),
7 212 1.46 (2H, m) Qui
8 409  3.24(1H,dd,J=44, 11.6 Hz, B) 1 1057 5.00 (1H,d,J=7.2 Hz)
9 153.8 2 767 3.90 (1H, m)

10 39.7 3 776 4.00 (1H, m)

11 115.6 5.52 (1H, d, J=4.0 Hz, B) 4 734 3.63(1H,m)

12 71.6  4.86 (1H,d,J=4.0 Hz, p) 5 719  3.74(1H,m)

13 58.9 6 202 1.52 (3H, s)

14 459

15 36.8 1.82 (1H, m, a), 1.39 (1H, m, p)

16 765 458 (1H,m, q)

17 89.7

18 174.4

19 212 1.28 3H, 5)

20 356 228 (1H,m, o)

21 18.8 1.65 (3H, s)

22 80.7 421 (1H,m, o)

23 28.6 1.94

24 38.5 1.54 (1H, m)

25 86.6

26 28.6 1.10 3H, 5)

27 279 1.08 (3H, s)

30 16.7 1.02 3H, s)

31 28.1 1.16 3H, s)

32 203 1.56 (3H, s)

(H-22/C-25) C-H imfAH K5 5, H C-22,C-25 ¥4
R, LAY 2 ABREA 10, MR CmlEE
WAL . [FI 6 A~ C-H WA KA du 1.65/6¢
89.7 (H-21/C-17), 6y 1.65/6¢ 35.6 (H-21/ C-20), d;; 1.65/
Sc 80.7 (H-21/C-22), 6, 4.21/5¢ 35.6 (H-22/C-20), 6, 4.21/
Sc 18.8 (H-22/C-21), 8, 4.21/0¢ 89.7 (H-22/C-17), i
B GBS C-20 A74HI%; NOESY i, H-22
5 H-16 £H R NOE M5, s 1 ixppiE
XK R HMBC i 7% 6y 4.86 (1H, m, B, H-12)5 oc

174.4 (C-18) HA W C-H LM 5,
FEfRAL T 76 C-18 £ 71 HMBC i i W g2 2] 6y
4.58 (1H, m, o, H-16)5 ¢ 174.4 (C-18)f¥) C-H iZFEAH
KAG5T, WAHENAL A 2 oA 18 (16) PIRIREE

&) HMBC %, & HIEHiEE 5 @73 LA
SE¥. Oy 1.28/0c 52.8 (Hs-19/C-5), dy 1.28/6¢ 39.7
(H3-19/C-10), 6y 1.28/0¢ 36.4 (H5-19/C-1) ff) C-H izt
FEAITAT 55 0y 1.56/0¢ 58.9 (H3-32/C-13), dy 1.56/5¢
459 (H3-32/C-14), oy 1.56/0c 40.9 (H;3-32/C-8), dy
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1.56/6¢ 36.8 (H3-32/C-15) (1] C-H imFEAH KA 55 LA
K 8y 1.65/0c 89.7 (H-21/C-17), dy 1.65/0c 35.6
(H-21/C-20), 6y 1.65/5¢ 80.7 (H-21/C-22) ¥ C-H it
FEMIAE 5 2 9HJ8 T CHs-19, CH;3-32, CH;-21
IS o 0y 1.02 (H3-30), 1.16 (H3-31) 435
5 5¢ 88.7 (C-3), 40.0 (C-4), 52.8 (C-5) ¥4 C-H iz
FEAHRAS 5, JHIE T CH3-30, CH3-31 IR EA -
. 0y 1.10 (H3-26), 1.08 (H3-27) 7355 ¢ 28.6
(C-23), 38.5 (C-24), 86.6 (C-25) ¥J45 C-H iZFEA K
5%, HJET CH;-26, CH;-27 MiREM AN . &
AT 2 AR B o] LU - NOESY 1 (1 A 47
5,0y 1.16 (H3-31) 45 3.05 (1H, d, 10.4, o, H-3), 0.91
(1H, d, 10.4, o, H-5) (£ NOE #13¢, oy 1.56 (H3-32)
L5458 (1H, m, o, H-16) ) NOE AH2¢, #iff H;-31,
H3-32 340 a #8111 6y 1.28 (H3-19) 5 1.79 (1H, m,
B, H-1), 1.96 (1H, d, 9.8, B, H-2), 3.24 (1H, m, P,
H-8), 5.51 (1H, m, B, H-11) ) NOE #2%, LLJ oy
1.02 (Hs-30) 5 1.28 (3H, s, H3-19) ) NOE #H¢,
Uil Hi-19, H3-30 3428 B 2. HH oy 4.86 (1H, m,
H-12) 5 5.51 (1H, m, B, H-11) ff] NOE HHCHEWT
C-12 FrsEgmaE A p AL, Bl C-12 7
HEHZ-OH WA o F 2L

144 2 1t PC-NMR., "H-NMR 1 HMQC #% &
N2 ABERE RS A RAE S [On 4.59
(1H, d, 6.4)/5¢ 105.1, 6y 5.00 (1H, d, 7.2)/5¢ 105.7], %
LAY 2 MSERERER 2 AMBEEA R, A AL
SR H BRI HE (6.4, 7.2 Hz) il 2 AR
(RIS E ) B RITICL, S8 oc 20.2 AbfHIFERR S =
o 1.52 3H, d, 6.0) AL LRI 155, &
INMEEY) 2 HEEE LA 1A 6- 50k

AW 2 F = ORI, AR 2R
LIREERTEY), KM GC-MS 7041, 4 SbrutHEf
BTG CIRBERTAEN I, RHED) 2 AT D-
AKBER D-ZE0E, LL#h 11 1.

M2 ASBERE i A S B T R,
it TOCSY #1 DQFCOSY % A AR %A Hi S i 11
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