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A New Glycerol Ether from a Marine Sponge Stelletta Species
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Abstract— A new glycerol ether has been isolated from a marine sponge Stelletta sp. by bioactivity-guided
fractionation. The structure was established on the basis of NMR and MS analyses. The compound was evaluated
for cytotoxicity against a small panel of five human tumor cell lines and exhibited significant cytotoxicity.
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Introduction

Some sterols (Guerriero et al., 1991; Li et al., 1994; Yan
et al., 2001), terpenoids (McCormick et al., 1996; Oku et
al., 2000; Ryu et al., 1996), and alkaloids (Matsunaga et
al., 1999; Nazawa et al., 2001; Tsukamoto et al., 1999) were
reported from the marine sponges of the genus Stelletra.
In the course of screening for cytotoxic constituents of a
matine sponge Stelletta sp. collected from Korean waters,
we have noticed significant brine shrimp lethality in the
crude MeOH extract. In subsequent bioactivity-guided
fractionation, new acetylenic acids (Zhao et al., 2003a),
lysophosphatidylcholines (Zhao et al., 2003b), and cyclitol
derivatives (Zhao et al., 2003c¢) have been isolated. In the
continuing study of cytotoxic constituents of the same
sponge, a new glycerol ether was isolated. The isolation and
structure elucidation of the glycerol ether are described
herein.

Experimental

General experimental procedures — Optical rotation
was obtained using a JASCO DIP-370 digital polarimeter.
'H and *C NMR spectra were recorded on a Bruker AC200
(Analytik gmbh, Silberstreifen, Germany) and a Varian
UNITY Inova 500 (Palo Alto, California, U.S.A.). Chemical
shifts were reported in reference to the respective solvent
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peaks (8y 3.3 and 8¢ 49.0 for CD;0D; 8y 7.27 and 6 77.0
for CDCL). COSY, HMQC, and HMBC spectra were
recorded on an UNITY Inova 500. FAB-CID tandem MS
data were obtained using a JEOL JMS SX-102A. Gel
filtration chromatography was performed with Sephadex
LH-20 (Pharmacia Biotech AB). HPLC was performed on
a Gilson (Villiers-le-Bel, France) 370 pump with a YMC
ODS-HB80 (preparative, 25020 mm, 4 um, 80A) column,
a YMC ODS-H80 (250x10 mm, 4 pm, 80A) column and
a YMC-Pack CN (250x10 mm, 5 pm, 120A) column using
a Shodex RI-71 detector (Minato-ku, Tokyo, Japan) at a
flow rate of 1.5 mL/min and 1.0 mL/min.

Animal material — The sponge was collected by hand
using SCUBA (20 m in depth) in October 2001, off Ullung
Island, Korea. The specimen was identified as Stelletta sp.
by Prof. C. J. Sim, Hannam University. It has cup-shaped
crater of 9 cm height, 14x11 cm width. The surface was
rough owing to the projecting brushes of orthotriaenes. The
exterior was a shade of dark gray and the interior was beige.
The texture was tough like a stone. The skeleton was
composed of megascleres, oxea (2,200-3,000 pmx50 pm),
orthotriaene (1,000-1,500 pumxS50 pm, sometimes abnormal
dichotriaene), microscleres, large oxyaster (70-85 yum in
diameter), thin oxyaster (30-40 um in diameter), small
oxyaster (15-25 um in diameter), weakly spined strongylaster
(10-14 pm in diameter), and thin strongylaster (7-10 pm
in diameter). A voucher specimen (registry No. Spo. 37)
was deposited at the Natural History Museum, Hannam
University, Korea.

Extraction and isolation — The frozen sponge (15 kg,
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wet weight) was extracted with MeOH at room temperature.
Guided by the brine shrimp lethality assay (Meyer, B. N.
et al., 1982), the MeOH extract was partitioned between
water and dichloromethane (CH,Cl,). The CH,Cl, layer
was further partitioned between aqueous MecOH and n-
hexane to afford 5.2 g of the aqueous MeOH. The aqueous
MeOH fraction was subjected successively to a reversed-
phase flash column chromatography (YMC Gel ODS-A,
60 A 500/400 mesh) eluting with a step gradient solvent
system of 50 to 0% H,O/MeOH to obtain 22 fractions
(Fr.1-Fr.22). These fractions were evaluated for activity in
the brine shrimp assay, and fractions Fr.8-Fr.16 were found
active. Fraction Fr.14 was further separated by a Sephadex
LH-20 column chromatography eluting with MeOH, to
afford 17 fractions (Fr.14-1-Fr.14-17). Guided by the brine
shrimp lethality assay, fractions Fr.14-2-Fr.14-10 were
combined (Fr.14a) and purified by a reversed-phase HPLC
(YMC ODS-H80, 25020 mm, 4 pm, 80 A) eluting with
5% H,0/MeOH to yield a glycerol ether (5 mg).

1-0-(10-methylhexadecyl)-sn-glycerol: light yellow oil;
[a]*p +1°, (¢ 0.30, MeOH); 'H and *C NMR, see Table
1. FAB-CID MS/MS m/z 353 [M + Na]* (100), 323 (0.2),
295 (0.2), 281 (0.3), 267 (0.2), 239 (0.3), 225 (0.1), 182
(0.2), 169 (0.1), 147 (0.1), 133 (0.4), 119 (0.2), 113 (0.2),
89 (1.1), 88 (0.4), 63 (0.2), 23 (3.1); HRFABMS m/z
353.3038 (caled for CyoHyO5Na, 353.3032).

Table 1. 'H NMR and '*C NMR Data (CD;0D)*

position 8y’ &c*
1 3.56 (dd, 10.5, 5.5) 732
3.50 (dd, 10.5, 4.5)
2 3.73 (quint, 5.5) 72.6
3 3.49 (dd, 10.5, 4.5) 64.6
3.40 (dd, 10.0, 6.0)
I 345 (td, 6.5, 1.5) 722
2! 1.56 (quint, 6.5) 30.6-31.0
3 1.251.35 (m) 27.2
4-7 1.251.35 (m) 30.6-31.0
g 1.251.35 (m) 28.1
9 1.251.35 (m) 382
1.09 (m)
10' 1.251.35 (m) 339
1 1.251.35 (m) 38.2
1.09 (m)
12' 1.251.35 (m) 28.1
13' 1.251.35 (m) 30.6-31.0
14' 1.251.35 (m) 33.0
15' 1.251.35 (m) 23.7
16' 0.89 (1, 6.5) 144
17 0.85 (d, 6.5) 20.1

“Multiplicities and coupling constants (in Hz) are in parentheses.
"Measured at 500 MHz.
“Measured at 50 MHz.
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Results and Discussion

The MeOH extract of the sponge showed toxicity to
brine shrimp larvae (LDs, 296 pg/mL). Guided by the brine
shrimp lethality assay, the MeOH extract was further
partitioned between water and CH,Cl,, followed by
partitioning of the CH,Cl, layer between aqueous MeOH
and n-hexane. The aqueous MeOH layer was subjected
successively to reversed-phase flash column chromatography,
Sephadex LH-20 gel permeation chromatography, CN
HPLC, and ODS HPLC to afford a new glycerol ether.

The compound was isolated as a colorless oil. The
molecular formula was established as C,0H4,03 on the basis
of HRFABMS. The [M+Na]* ion peak was observed at m/z
353.3038 (CyH,0:Na, A+0.6 mmu). The 'H NMR spectrum
exhibited signals for a methyl branched (3 0.85, d, J = 6.5
Hz, § 20.1) aliphatic chain and signals associated with a
glycerol monoether moiety. Three pairs of oxymethylene
protons and one oxymethine proton signals were observed:
a two proton multiplet (an apparent triplet of doublets, J =
6.5, 1.5 Hz) at § 3.45, two doublets of doublets centered
at 8 3.56 (J = 10.5, 5.5 Hz) and 8 3.50 (J = 10.5, 4.5 Hz),
two doublets of doublets centered at 6 3.49 (J = 10.5, 4.5
Hz) and & 3.40 (J = 10.0, 6.0 Hz), and a pseudo quintet at
§3.73 (J = 5.5 Hz) for an oxymethine proton. The “C NMR
spectrum was in agreement with glycerol ether structure
and showed three oxymethylene carbon signals at 6 73.2
(C-1), 722 (C-1"), and 64.6 (C-3), and an oxymethine carbon
signal at § 72.6 (C-2) (Quijano et al., 1994). The configuration
at C-2 was established to be S from the positive optical
rotation, which is a general feature of the long chain 1-O-
alkyl-sn-glycerols (Costantino et al., 1993; Barbara et al.,
1983). The methyl branching position in the alkyl chain
was clearly recognized from FAB-CID tandem mass
spectrum. The fragmentations involved parallel pathways
of sequential losses of CH, groups differing by one carbon
except for the fragmentations occurring at the branching
point, where the significant losses of CH, groups differ by
two carbons causing an obvious interruption in the main
seties of peaks. Thus, the location of the methyl branching
was clear from the 28-mass gap between the fragment ion

1 - -y

Fig. 1. Key FAB-CID tandem mass fragmentations of the [M +
Na]" ion.
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Table 2. Cytotoxicity (EDsp, hg/mL) of the Compound against Human Solid Tumor Cells®

A549 SK-OV-3 SK-MEL-2 XF498 HCT15
compound 4.5 6.2 44 8.7 64
doxorubicin 0.03 0.13 0.06 0.19 0.29

“A549: human lung cancer; SK-OV-3: human ovarian cancer; SK-MEL-2: human skin cancer; XF498: human CNS cancer; HCT 15:

human colon cancer.

peaks at m/z 239 and 267 (Fig. 1). The stereochemistry of
the methyl branch was undetermined. Although the same
methyl-branched alkyl chain was previously reported as
an alkyl substituent of a cyclitol derivative from a marine
sponge Sarcotragus sp. (Liu et al., 2002), this is the first
report of the designated glycerol ether from natural source.
The compound was evaluated for cytotoxicity against a small
panel of five human solid tumor cell lines and exhibited
significant cytotoxicity (Table 2).
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