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Two new steroidal xylosides (1-2) and a new 4-acetoxy pyrazole (3) along with two known dihydroxy sterols and a
known 22,25-oxidoholothurinogenin are isolated from the cucumber Synapta muculata, their structures are elucidated by

spectral data.

Sea cucumbers occur widely in the intertidal rocky regions
of tropical as well as subtropical seas and are known to
convert dietary A®-sterols into A’-sterols as a shield against
their own toxic saponins.' Methanolic extract of the sea
cucumber results in the isolation of two new sterol xylosides
(1-2) and a new pyrazole derivative (3), two known dihy-
droxy sterols (24S5)-24-methyl-5a-cholestane-7-ene-34,5-diol®
and (24S)-24-methyl-5a-cholestane-22-ene-3p,5-diol* and a
known 22,25-oxidoholothurinogenin.3
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Compounds 1 and 2 were recognized as a sterol xylosides
from their '"H NMR spectra. 1 and 2 were formed triacetyl
derivatives which resonated signals at Jdy 1.98, 2.01 and
2.07 for acetoxy groups (IR showed tertiary OH band). The
anomeric protons (1'-H) resonated at 6 4.90 and 4.91 (d, J
7 Hz) respectively, indicating the diaxial relation and hence
B-glycosidic nature. Further evidence by a '>*C NMR signal
at 0 106.3 supported the assignment. Xylose moiety was
attached to C’ of the aglycones (1a and 2a) as evidenced”
by '*C NMR of the compound. The C3 carbon was at
~2.0 ppm downfield shift (Table 2). Xylose was identified
by comparison with the authentic sample by descending co-
paper chromatography. The '3C NMR values for 3p,50-
diol* were in good agreement with the reported values by
direct comparison. A signal at 6 3.75 (1H, m, w;, — 16 Hz)
was assigned to the ubiquitous a-axial proton at C>. Acid
hydrolysis of 1 and 2 afforded 1a [(24S5)-24-methyl-5a-
cholestane-7,22-diene-3f3,5-diol, 12 mg, [oz]D25 —22.0, mp
133-5°C, MS: 414] and 2a [(24S)-24-ethyl-Sa-cholestane-
8,14,22-triene-34,5-diol, 20 mg, [o¢]p>> —29.0, mp 140-2°C,
MS: 426] respectively. A signal at § 5.41 in the '"H NMR
spectrum indicates the presence of a double bond. On
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comparison of the '*C NMR of compound 1 with cholest-7-
ene,” the double bond was fixed at A”. The '*C NMR
data of the side chain in 1 is in agreement with that of
a 24S-methyl-22-cholestene side chain®’ and a signal at
8 5.17 (2 H, m) suggests A**-unsaturation.®” The FABMS
of 1 showed the molecular ion at m/z 546, in addition to
the ions at m/z 449, 421 and 413. The EIMS of 1a showed
a peak at mjz 299 (MT—H,O — C;H,3) supporting the
presence of unsaturation in the side chain. Thus 1 was
identified as (24S)-5-hydroxy-24-methyl-5z-cholesta-7,22-
dien-3-yl-D-xylopyranoside.

The UV spectrum showed an absorption maximum at
248 nm suggesting conjugation in 2. The '"H NMR spectrum
of 2a exhibited a multiplet at 6 5.32 (brd, 1H) and direct
comparison of the '3C NMR data® suggested unsaturation
between trisubstituted and disubstituted carbon atoms poss-
ibly at A9 implying the presence of conjugation. This
could be supported by *C NMR values of 2a at § 150.68
(lit. 151.0% of C'*) and 116.78 (lit. 116.7% of C'°) and the sig-
nals at & 122.95 (lit. 122.9% of C®) and 140.96 (lit. 141.0% of
C%) suggests a double bond at A*® leading to the conju-
gation in the structure. The '"H NMR spectrum showed a
signal at 6 5.17 (2 H, m) which limits the existence of
a double bond between two disubstituted carbon atoms.
This suggested unsaturation at A** when comparing with
13C NMR at § 135.91 (lit. 136.05> of C??) and 131.91 (lit.
131.84°7 of C?*). The configuration at C** was assigned as
24(S) on comparison of '*C NMR®’ data. The EIMS of 2a
exhibits a peak at m/z 287 (M+t—H,O — CgH,5) also indicat-
ing the presence of unsaturation in the side chain. The
FABMS of 2 showed a molecular ion m/z 558 and ions
at m/z 447, 419 and 286. Hence, 2 was identified as (24.5)-
5-hydroxy-24-ethyl-Sa-cholesta-8,14,22-trien-3 -yl-D-xylo-
pyranoside.

The IR spectrum of compound 3 showed absorption at
3550, 3150 and 3096cm™' of C—NH and C=N groups
respectively. The absorption bands at 1699, 1600, 1386,
1183, 1025 and 855 cm™' indicate the presence of unsatura-
tion. The UV absorption at 263 nm indicates the presence of
conjugation. In the '*C NMR spectrum signals appear
at 0 168.0 (C=0), 13.1 (OCOCH3;), 119.0 and 138.6 (two
olefinic carbons of the pyrazole moiety) and 154.0 (acetoxy-
bearing tertiary olefinic carbon). The 'H NMR spectrum
showed signals at 6 2.0 (3H, s, OCOCH3) and 5.15 (2H, s,
olefinic protons). From the data 3 was characterised as
4-acetoxy pyrazole.

Experimental

Extraction and Isolation of Compounds 1-3.—The sea cucumber
was collected at the Andaman and Nicobar Islands. The extraction
of the material was carried out at room temperature by percolating
with methanol repeatedly until no residual material was found.
The solvent was stripped off and the residue (100 g) separated
by chromatography with silica gel using solvents with increasing
polarity [light petroleum (bp 40-45°C) and methanol] and yielded
the six pure compounds 1-3.
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Table1 'H NMR (200 MHz) data for 1, 2, 1a and 2a

Chemical shift, § (multiplicity, proton integration, J in Hz)
Assignment 1?7 27 1a° 2a’
Hg'® 1.12 (s, 3H) 1.13 (s, 3H) 0.86 (s, 3H) 0.86 (s, 3H)
H428 0.90 (d, 3H, 6.6) - 0.91 (d, 3H, 6.6) -
H32° - 1.03 (t, 3H, 6.8) - 0.92 (t, 3H, 7)
Hs2 0.96 (d, 3H, 6.8) 0.96 (d, 3H, 6.7) 1.06 (d, 3H, 6.8) 1.06 (d, 3H, 6.6)
H4%8 1.02 (d, 3H, 6.7) 1.06 (d, 3H, 6.6) 0.83 (d, 3H, 6.7) 0.83 (d, 3H, 6.6)
H%27 1.06 (d, 3H, 6.6) 1.06 (d, 3H, 6.8) 0.81 (d, 3H, 6.6) 0.81 (d, 3H, 6.8)
H>* 3.75 (m, 1H) 3.75 (m, 1H) 3.6 (m, 1H) 3.62 (m, 1H)
H’ 5.41 (brd, 1H, 7.2) - 5.03 (br, d, 1H, 7) -
H'® - 5.36 (brd, 1H, 7.1) - 532 (brd, 1H, 7)
H?2 and H%® 517 (m, 2H) 5.20 (m, 2H) 511 (m, 2H) 517 (m, 2H)
H" 4.90 (d, 1H, 7) 491 (d, 1H, 7)
H? 4.21 (m, 1H) 4.20 (m, 1H)
H¥ 4.39 (m, 1H) 4.39 (m, 1H)
H¥ 4.01 (m, 1H) 4.00 (m, 1H)
H,¥ 3.90 (m, 2H) 3.90 (m, 2H)

aIn CsDsN. ?In CDCls.

Table 2 '3C NMR (50 MHz) date for 1, 2, 1a and 2a
Chemical shift,

c
No. 12 27 1a® 2a°
1 37.3 37.2 36.82 36.82
2 32.2 32.21 31.46 31.42
3 73.4 73.38 71.05 71.45
4 36.8 36.80 35.47 35.47
5 75.8 75.9 73.46 73.45
6 324 30.10 29.62 29.50
7 118.59 32.30 117.43 32.36
8 141.0 123.88 139.57 122.95
9 50.2 141.91 50.61 140.96
10 38.8 38.90 39.30 39.36
11 21.23 22.40 21.38 21.38
12 39.45 36.06 39.46 36.08
13 41.9 41.80 40.02 40.02
14 55.2 151.60 55.00 150.68
15 22.92 116.99 22.96 116.78
16 27.41 26.70 27.47 26.64
17 55.30 55.97 55.03 55.03
18 12.24 16.10 12.24 15.54
19 20.6 20.42 17.02 18.40
20 39.49 40.50 40.52 40.62
21 18.4 21.20 21.16 21.46
22 135.55 135.50 135.91 135.91
23 132.10 132.00 131.87 131.91
24 45.40 51.30 43.24 51.35
25 35.90 35.80 33.78 33.78
26 18.23 18.23 19.60 19.60
27 24.1 24.50 19.72 21.09
28 18.92 26.10 18.97 25.52
1 106.3 12.90 12.26
2 75.3 106.30
3 78.21 75.40
4 70.9 78.40
5 67.29 70.15

68.00

aIn CsDsN. 2In CDClj.

(24S)-5- Hydroxy-24-methyl-5a-cholesta-1,22-dien-3B- yl-D-xylo-
pyranoside 1.—Yield 35 mg, mp 233-235°C; [a]p>® +10.5° (¢ 0.2,
MeOH); (Found: C, 72.7; H, 10.3. C33Hs4O¢ requires C, 72.5;
H, 10.0), MS: m/z 546 (M, 4%) 449 (M"—C;H3, 10%), 421
(M* —side chain, 8), 413 (M* — xylose, 20) and 269 (M — xylose
— side chain — H,O — H, 40).

(24S)-5-Hydroxy-24-ethyl- 5a-cholesta-8,14,22-trien-3B-yl-D-xylo-
pyranoside 2—Yield 28 mg, mp 245-247°C; [a]p> +16.8° (¢ 0.2
MeOH); UV: 248 nm (EtOH, ¢ 18000); (Found: C, 73.6; H, 9.4.
C34Hs404 requires C, 73.1; H, 9.7%), MS: m/z 558 (M™%, 3%) 447
(M* —CgHs, 11%), 425 (M" —xylose, 23), 419 (M" —side chain,
10) and 286 (M™ — xylose — side chain, 34).

4-Acetoxypyrazole 3.—Yield 20 mg, mp 243-245°C; UV: 263 nm
(MeOH, & 14500); M™ (126) analysed for CsHgN,O,, 83 (60%), 71
(32%), 55 (100%); 'H NMR (400 MHz, CsDsN): § 2.0 (3H, s,
OCOCHj3), 5.15 (2H, s, H? and H°), 8.1 (1H, s, NH); '*C NMR
(100 MHz, CsDsN): 8 168.0 (COCHs3), 154 (C%), 138.6 (C%), 119.0
(C®) and 13.1 (OCOCHj).

Acetylation of 1: formation of (24S)-5-hydroxy-24-methyl-5a-
cholesta-7,22-dien-38-yl-D-triacetoxy  xylopyranoside 1b.—To a
solution of 1 (3 mg) in pyridine (1 ml), AcO (0.5 ml) was added
and kept overnight at room temperature. Usual work-up afforded a
triacetyl derivative (1b, 3 mg), C3oHgoOo, mp 200-202 °C; 'H NMR
(200 MHz, CDCly): 6 1.98 (s, 3H, C*OMe), 2.02 (s, 3H, C*OMe)
and 2.07 (s, 3H, C’OMe).

Acetylation of 2: formation of (24S)-5-hydroxy-24-ethyl-5a-
cholesta-8,14,22-trien-3B-yl-D-triacetoxy xylopyranoside 2b.—To a
solution of 2 (3 mg) in pyridine (1 ml), AcO (0.5 ml) was added
and kept overnight at room temperature. Usual work-up afforded a
triacetyl derivative (2b, 3 mg), C40HgoOo, mp 205-207 °C, 'H NMR
(200 MHz, CDCly): 6 1.96 (s, 3H, C*OMe), 2.01 (s, 3H, C*OMe),
and 2.07 (s, 3H, COMe).
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