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We have previously (1) demonstrated that the methanol extract of the

Far-Bastern sea cucumber -- the trepang -— contains 2 glycosides called sti-
choposides A and C.

The present work cites data on the structure of two substances, namely
stichopogenins A2 and .A,, obtained at hydrolyzing stichoposide A with a 12%
hydrochloric acid aqueous solution., Stichopogenins A2 and A4 are the main
hydrolysis products, the chromatographically uniform stichopogenin A4 being
capable, under these conditions, of partially converting into stichopogenin
Ase

Stichopogenins A2 and A4 were separated by partition chromatography on
a silica gel in the benzene =— benzene 3 ethyl acetate (211) gradient elu-
tion system,

Stichopogenin A, Ia, Cxgfl,,0,, m.p. 238-240° (from MeOH) (o} 37~ 48°
(C 2.5, CHClB), IR spectras 1755-1760 om™ (3’-1actone). Pounds C 76,71
H 9,57; mol.wt. 468 (mass spectrometry). Calcd. for 03034404: C 76.88
H 9,46; mol.wt. 468,

Stichopogenin A, monoacetate, Ic, CBZHHGO s MeDs 216~219° (from abs.
MeOH) [} 3°-36.3 (C 3.3, CHCl;), IR spectra in CHCLys 3600 om™ (OH group),
1255 cu™1, 1720 ow™? (~d=0-). Founds C 75,11 H 9.38, mol.wt. 510 (mass
spectrometry). Calcd. for C32H46053 C 75.26 H 9,08, mol.,wt. 510,

Stichopogenin 4,, IIa, 030H460 , MePe 238-240° (from aqueous Hbao),
IR spectra in OHClzs 1755 om™ | ( f-lactone). Founds C 72,65 H 9.49,
(M*-18) — 468 (mass spectrometry). Caled. for C50Hyg05°1/26,03 C 72,72
H 9,49, mol.wt. 486.
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Stichopogenin A, monoacetate, IIb, 032H4806’ M.pe 221=-223° (abs,ELOH),
IR spectra in CHGlzs 1755 om™" ( f-lactone), 1265 om™', 1720 cm™" (~d=0-).
Found: C 72,76 H 9,10, mol.wt. 528 (mass spectrometry). Calcd. for
32H48068 C 72.72 H 9.09, mol.wt. 528.

Stichopogenin 4, diacetate, IIc, 034H5007, m.p. 292-216° (from M%OH),
IR spectra in OHCly;s 1755 o™ () -lactone), 1265 em~1, 1725 em™1 (~d0-).,

c

Founds C 71.92 H 9,13, mol.wt. 570 (mass spectrometry). Caled. for
034H5007: C 71.57 H 8.84, mol.wt. 570.

The analytical data for stichopogenins A2 and A# and their acetates,
as well as the fact that the NMR spectra of the said compounds contain only
7 methyl signals, four of which are bonded to quaternary carbon atoms (Table 1),
are indicative of the tetracyclic triterpenoid nature of the svichopogenins,

The eighth methyl group, indispensable for this class of compounds, is
oxidized in the stichopogenins into lactones; this is, likewise, observed in
the aglycones of sea cucumbers Actinopyga agassizi (2) and Halodeima Grisea
(3)e The presence and position of the K-lactone is corroborated by NMR
spectra analysis in stichopogenins A2 and A,+ and their acetates: the proton
signal for methyl group 21 is shifted to the weak field (3 =1.38-1.45 p.p.m.)
which may be accounted for only by the neighbouring ester group (2,3).

The fact that under normal acetylating conditions stichopogenin A2 forms
monoacetate I¢, and on oxidizing in pyridine with chromic anhydride —- mono-
ketone Ib, m,p. 174~178°, mol.wt, 466 (mass spectrometry), shows the presence
in Ia of one secondary hydroxyl group, situated (by analogy with all known
triterpenoids) at the third carbon atom; the proton signals at C-3 in the NMR
spectra of Ia (& =3.40 p,p.m.) and Ic (O =4,30 p.p.m.) are likewise indica—
tive of this. The spin~spin interaction (Iaa + Iae = 10 ¢/s8 + 5 ¢/s = 15 ¢/s)
constant magnitudes signify the equatorial configuration of this hydroxyl
group. The presence of a small absorption band at 3600 cm'1 in the IR
spectra of Ic indicates the existence in Ia of a non-acetylated tertiary
hydroxyl group. On comparing the NMR spectra of 22-, 25-oxydoholothurino-
genin and its 17-desoxy analog, it is apparent (2) that the presence of an
OH group at C-17 shifts the methyl group proton signal at C~14 to a weaker



No. 15 1153

field (from 1.00 p.p.ms. in the 17-desoxy analog spectrum 10 1.22 Depelle in
the 22-, 25-oxydoholothurinogenin spectrum). Table 1 shows that the chemi-
cal shift value for CH3 groups at C-14 in the Ia and Ic NMR spectra coincides
with the data for 22-, 25-oxydoholothurinogenin; hence, the hydroxyl group is
located at C=17. The above reasoning ls likewise valid for IIa.

Table 18 NMR Spectra ( O values)

Nos, Comound Yo Yo Mo Me e e Mo Me R & H & &
1 Ay  0uB87 0093 1402 1e24 1445 1462 174 = 3640 = 5¢34 = 4,70
2 A, acetde 0490 0490 0.90 1¢22 1438 1.58 1463 2.004.30 = 5,15 & 4450
3 A, 0.57 0.93 1402 1425 1445 1425 1425 = 3435 = 5.35 = =
4 A, acetate 0090 0490 0,90 1420 1438 1420 1420 24004435 = 5¢15 = =
> Ay dlace= 5,90 0,90 0,90 1420 1.38 1,40 1.40 2N 4,35 - 5015 - -
° dgﬁ;ﬁ‘s‘;‘gﬁo 91 0089 1415 1022 1438 1426 1428 2084455 5,57 5.25 4423 -
oRomin aTiT0.91 0489 1415 1422 1438 1426 1. +55 5. .
tate

7 17=desoxy-
gg}lﬁhﬂ‘_‘“m% 0496 1013 1400 1435 1422 1026 2084456 5:59 5:27 4,08 -
tate

The chemical shift magnitude of the 26 and 27 methyl group protons in the
NMR spectra for Ia and Ic¢ is indicative of the presence of a A 24.25 double
bond therein (4). In the NMR spectra for IIa, IIb and IIc there are no sig-
nals in the 1.6 p.pe.m. range, where 26 and 27 methyl groups are absorbed with
a A 24.25 double bond, and in the 4.5 pepels range, where 24 H is absorbed
with the said double bonds The signals of the above-mentioned methyl groups
appear at 1.25 Pepeme in the IIa spectrum, and at 1.20 pe.p.me in the IIb
spectrum (see Table 1). This signifies the presence of a tertiary bydroxyl
group at C-25 (5). The acetoxyl group at C~25 shifts the signals of the 26
and 27 methyl group protons to the weaker field still more (6). The rela-
tively low peak intensity of the side chain (m/e 109), ascribed to the frag-
ment [+ "./ in the mass spectra of stichopogenins 4, and
4, and their acetates is explicable by the presence of the ¢ 18 ~» 20 lactone
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bridge which impedes the forming of a similar ion,

According to the analysis and mass spectra data for stichopogenins A2
and Au and their acetates, each said substance skeleton contains 2 double
bonds, whose sites are to be determined. The NMR spectra for stichopogenins
A2 and A4 and their acetates, as well as the UV spectra for Ia and Ic, indi-
cate the absence of a hetercannular diene (2) in these compounds; only one
of their vinyl proton signals is observed in the NMR spectra (see Table 1).
In this case, the 2 double bonds have only two sites: A 8.9 and A 5.6. All
the above-cited data are in accordance with structures I and II for sticho-

pogenins A2 and A4 and their respective derivativess

I a R =0H IIaR:R,]:H
b R=0 P R = Ac R1=H
¢ R = OAc ¢ R=Ac = R1
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