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NEW STEROL ESTER FROM A DEEP WATER MARINE SPONGE,
XESTOSPONGIA SP.

SARATH P. GUNASEKERA,* SUSAN CRANICK, and SHIRLEY A. POMPONI

Division of Biomedical Marine Research, Harbor Branch Oceanographic Institution, Inc., Ft. Pierce, Florida 34946

ABSTRACT.—24,26-cyclo-5Sa-cholest-(22E)-en-3B-0l 4',8',12'-trimethyltridecanoate,
a new sterol ester, has been isolated from a deep water marine sponge, Xestospongéa sp. The struc-
ture was determined from interpretation of spectroscopic and chemical data.

Numerous new sterols have been iso-
lated from marine organisms, and most
have novel alkylation patterns in their
side chains, but few sterols are known to
contain a cyclopropy! ring in the side
chain (1-6). In this paper, we report the
isolation of a new sterol ester which con-
tains a cyclopropyl ring and an unusual
ester group.

The sterol ester was isolated from a
deep water sponge, Xestospongia sp.
(order Haplosclerida, family Pet-
rosiidae), which was collected in the
Bahamas, The frozen sponge was
homogenized with MeOH-toluene (3:1)
and the extract was partitioned between
EtOAc and H,0. From Si gel
chromatography and repeated hplc on
reversed-phase C-18 and Si gel, the
EtOAc-soluble material yielded the
sterol ester 1 as a colorless gum. The
ester 1 gave molecular formula
C43H,40, by hreims. Its ir spectrum in-
dicated the presence of an ester group
(1720 cm ™ ') and the absence of hydroxyl
groups. From a combination of APT (7)
and DEPT experiments (8), the 43 reso-
nance lines in the '°C spectrum were as-
signed to one ester carbonyl, two quar-

ternary carbons, eight methyls, 14
methines, and 18 methylenes. The 'H-
nmr spectrum is consistent with the pro-
posed structure and clearly showed the
presence of two methyl singlets, six
methyl doublets, two trans-disubsti-
tuted olefinic protons, a characteristic
H-3 proton o to an ester, and a 1,2-
disubstituted cyclopropyl group.

Hydrolysis of 1 with 5% KOH in
EtOH at 45° for 1 h followed by methy-
lation of the resulting mixture with
CH,N, in Et,0 yielded a mixture con-
taining a methyl ester and the sterol. Si
gel chromatography furnished the pure
methyl ester 2 and the sterol 3.

The fatty ester 2 gave a molecular for-
mula C,5H, 40, by hreims. Ir data indi-
cated the presence of an ester group
(1725 ¢cm™ ). The presence of carbon
atoms corresponding to an ester car-
bonyl, OMe, four methyls, three
methines, and eight methylenes was de-
termined from APT and DEPT experi-
ments. The 'H-nmr spectrum con-
firmed the presence of a methyl ester (8
3.64, 3H, s) and revealed the presence of
a methylene group (8 2.28, 2H, m) next
to the ester carbonyl. The 'H nmr also
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contained signals for four methyl doub-
lets {5 0.820 (3H, d, ] = 6.5 Hz), 0.846
(6H, d, J=6.5 Hz), 0.847 (3H, d,
J=06.5 Hz)]. These four methyl doub-
lets together with three methine carbons
in the '’C spectrum confirmed the pres-
ence of a terminal isopropyl group. In
the COSY spectrum, the methylene pro-
tons adjacent to the ester carbony! ob-
served at & 2.28 revealed coupling to a
diastereotopic methylene group ob-
served at & 1.45 (1H) and 1.65 (1H).
The latter proton was further coupled to
a methine proton observed at & 1.39
which in turn was coupled to the methyl
group observed at 8 0.847 (3H, d,
J = 6.5 Hz). These data require the frag-
ment -CH(Me)CH ,-CH,-COOMe. The
position of the remaining methyl group
was established from high resolution
mass spectral data (9) (Figure 1); thus 2
was identified as 4,8,12-trimethyl-
tridecanoic aid methyl ester. The free
acid was isolated previously from the
phospholipids of the sponge Petrosia
Seciformis (10).

The sterol 3 gave the molecular for-
mula C,,H 4O by hreims. Ir data indi-

cated the presence of a hydroxyl group:

(3500—3300 cm ™ '). From a combina-

mz 213.1878

mz 157.1123
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tion of APT and DEPT experiments the
27 resonance lines in the carbon spec-
trum were assigned to two tertiary
methyl carbons, two secondary methyl
carbons, ten methylene carbons, nine
methine carbons, two quaternary car-
bons, and two olefinic carbons. One of
the methine carbons appeared at 8 71.39
and was assigned to the usual C-3 posi-
tion of the sterol. The 'H-nmr spectrum
confirmed the presence of an axial hy-
droxymethine (8 3.56, W2 = 23 Hz) at
C-3 (2) and two disubstituted trans-
coupled olefinic protons {8 4.88 (dd,
J=15.2, 8.2 Hz), 5.24 (dd, J=15.2,
8.4 Hz)l. The 'H nmr also contained
signals for four of the five methyl groups
typical of a sterol: 8 0.62 (s, C-18), 0.78
(s, C-19), and two doublets { 0.95 (d,
J=6.5Hz), 1.01d,J=6.5 H2)].
The mass spectrum of 3 gave a base
peak at m/z 273.2217 (A 0.1 mmu for
C,oH,90) indicating the cleavage of the
side chain. This fragment established
the presence of a monohydroxylated
saturated steroid nucleus and also the
possible A% side chain (11). The frag-
ment peak at m/z 255.2105 (A 0.4 mmu
for C,oH,,) confirmed the presence of a
hydroxy group in the sterol nucleus.
Comparison of the '*C data for positions
C-5 (d 44.9) and C-10 (8 35.5) with
other known compounds confirmed an
A/B trans ring junction (12). The side
chain was established by interpreting
the data from a COSY experiment and
several difference double resonance ex-
periments. In the COSY experiment of 1
in CDClj, the allylic proton observed at
8 1.94 (H-20) revealed couplings to the
olefinic proton observed at & 5.26 (H-

mz 87.0451

mz 113.1344

mz 197.2234

-—
i 1392359

FIGURE 1. Fragmentation pattern of 2.
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22) and to the methyl group observed at
8 0.95 (H-21). The proton H-22 was
observed to be further coupled to the
olefinic proton at & 4.88 (H-23). The
15.2 Hz coupling constant between H-
22 and H-23 is consistent with E geom-
etry of the olefinic bond. The proton H-
23 revealed a cross peak to the upfield
allylic proton at 8 0.95 (H-24) which in
turn showed couplings to the proton at &
0.60 (H-25) and to the methylene pro-
tons at ® 0.42 (H-26) and 0.34 (H-26).
The upfield chemical shift values for H-
25 and 2H-26 established a cyclopropyl
ring system and also accounted for the
remaining degree of unsaturation. In the
COSY spectrum, the H-25 revealed
cross . peaks to the remaining methyl
doublet ac & 1.01 (H-27), methylene
group 2H-26 methine H-24, and thus
confirmed the presence of a 1,2-disubsti-
tuted cyclopropyl ring system in 1. Ir-
radiation of Me-27, two H-26, H-24,
and H-25 did not yield detectable nOe’s
on the adjacent protons; the relative
stereochemistry of C-24 and C-25 could
not be established with these data. Simi-
larly the chemical shift differences 0.95
(H-21) and 5.26 (H-22) found in sterol
3 compared to 0.992 (H-21) and 5.284
(H-22) for synthetic (245,255)-glaucas-
terol and 0.998 (H-21) and 5.269 (H-
22) for synthetic (24R,25R)-glaucas-
terol (13) did not give conclusive evi-
dence for the relative stereochemistry in
positions 24 and 25. From these data we
concluded that the structure of 3 is
24,26-cyclo-5a-cholest-(22E)-en-33-ol,
which was previously reported from a
soft coral Sarcophyton glawcum (4). Com-
pound 1 was not found active against P-
388 murine leukemia, Candida albicans,
or Herpes simplex virus type 1 and was in-
active in the two-way mixed lymphocyte
reaction assay.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
Ir spectra were recorded on a Perkin-Elmer 1310
spectrophotometer. Nmr spectra were recorded
on a Bruker instrument operating at 360 MHz for
'H and 90.5 MHz for "*C. The high resolution
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mass spectra were obtained on a VG ZAB-2SE
mass spectrometer at the University of [llinois at
Urbana-Champaign. Optical rotations were mea-
sured with a Jasco DIP 360 digital polarimeter.

CoLLECTION.—The sponge Xestospongia sp.
(sample number 14-111-87-1-13), was collected
in the Bahamas at a depth of 170 feet using the
Johnson-Sea-Link manned submersible. A vou-
cher specimen is on deposit at the Harbor Branch
Oceanographic Museum (catalog number
003:00054). It is an amorphous, thickly encrust-
ing sponge, light brown to reddish brown exter-
nally and light tan internally. In EtOH, the
sponge is light tan. Symbiotic zoanthids
(Parazoanthus sp.) occur on the surface. The con-
sistency of the sponge is slightly brittle and very
fragile. The surface was smooth, the ectosome not
easily detachable. The choanosome consists of a
confused reticulation of thin strongyles in various
sizes. It is similar in morphology and its con-
fused-reticulate architecture to Xestospongia
wiedenmayeri Van Soest (14) but differs from it in
having strongyles of various sizes instead of oxea
in one size category. Several specimens of Xesto-
spongia sp. have been examined. All have the same
spicule type and architecture, so it is a stable chat-
acteristic, sufficent to keep this species distinct
from Xestospongia wiedenmayeri at the present
time.

EXTRACTION AND ISOLATION.—Freshly
thawed sponge (229 g wet wt) was extracted three
times with MeOH-toluene (3:1). The concen-
trated extract was partitioned between EtOAc
and H,0. The EtOAc-soluble fraction (0.340 g)
was chromatographed on Si gel (Kieselgel 60H)
using a hexane/CH,Cl, step gradient followed by
a CH,Cl/MeOH step gradient. Rechromatog-
raphy of the sterol fraction (12 mg) that eluted
with 25% CH,Cly/hexane on hplc (Altech Adsor-
bosphere Si, 5§, 250X 10 mm) using 20%
CH,Cl,/hexane followed by reversed-phase hplc
(Altech Adsorbosphere C-18, 5., 250 X 10 mm)
with 25% CH,Cl,/MeOH gave the sterol ester 1
(0.003% yield, wet wt) as a colorless gum.

EsTER 1.—{a)”’D 6.0° (¢=0.02, CHCL,); ir
(CHCly) 1720 ecm ™ '; 'H nmr (CDCLy) 8 0.34
(1H, ddd, J=8.3, 5.4, 2.7 Hz, H-26), 0.42
(1H, ddd, J=8.3, 8.3, 4.5 Hz, H-26), 0.60
(1H, m, H-25), 0.62 (3H, s, H-18), 0.79 (3H,
s, H-19), 0.82 (3H, d, J=6.6 Hz, H-14' or
15), 0.84 (9H, d, J = 6.5 Hz, H-13', - 16", and
-14’ or -15"), 0.95 (3H, d, /= 7.2 Hz, H-21),
0.95 (1H, m, H-24), 1.01 3H, d, J = 6.0 Hg,
H-27), 1.94 (1H, m, H-20), 2.23 2H, m, H-
2'),4.67(1H, m, H-3), 4.88 (1H, dd, J = 15.2,
8.3 Hz, H-23), 5.26 (1H, dd, J = 15.2, 8.2 Hz,
H-22); "*C amr (CDCI5) 8 12.23(2q, C-18 and -
19), 14.62(d, C-25), 14.80 (¢, C-26), 18.60 (q,
C-21), 19.30(q, C-14’ or-15"), 19.64 (q, C-14’
or -15'), 20.56 (g, C-27), 21.19 (v), 22.31 (d),
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22.61, 22.70 (2q, C-13 and -16"), 24.14 (v),
24.36 (1), 24.79 (v), 27.52 (1), 27.97 (d), 28.49
(1), 28.62 (1), 31.99 (1), 32.11 (1), 32.45 (d),
32.58 (r, C-2"), 32.75 (d), 34.10 (1), 35.51(d),
36.78 (v), 37.01 (v), 37.32 (1), 37.35 (s, C-10),
37.38(r), 39.37 (1), 39.71 (), 39.86 (v), 42.52
(s, C-13), 44.70 (d), 54.27 (d), 56.22(d), 56.50
(), 73.47 (d, C-3), 130.61(d, C-23), 134.15(d,
C-22), 173.72 (s, C-1'); hreims m/z 622.5706 (A
1.4 mmu for C43H,40,); lreims m/z (rel. int.)
622 (5%), 540 (16), 512 (32), 511 (65), 285
(10), 269 (8), 257 (18), 255 (15), 163 (5), 147
(6), 135 (6), 110(6), 109 (54), 81(15), 69 (100).

HYDROLYSIS OF 1.—A solution of 1 (4 mg) in
ethanolic KOH (5%, 2 ml) was heated at 45° for 1
h. The mixture was evaporated to dryness, dis-
solved in MeOH and methylated with excess of
CH,N, in Et,0. Chromatography of the residue
on a column of Si gel with hexane-CH,Cl; (1:3)
furnished the ester 2 (1.2 mg) and the sterol 3
(2.4 mg).

ESTER 2.—{a}’°D 0° (¢=0.004, CHCl,); ir
(CHCI;) 1727 cm™ '; 'H amr (CDCl;) 8 0.820
(3H, d, J=6.5 Hz), 0.846 (6H, d, J= 6.5 Haz),
0.847 (3H, d, J = 6.5 Hz), 1.39 (1H, m, H-4"),
1.45, 1.65 (2H, m, H-3"), 3.64 (3H, s, OMe);
C nmr (CDCl;) 8 19.25 (@), 19.66 (q), 22.61
(@), 22.70 (q), 24.33 (v), 24.79 (v), 27.97 ),
31.93 (1), 31.99 (1), 32.44(d), 32.76 (d), 36.96
(1), 37.35 (v}, 39.37 (v), 51.44 (), 174.57 (s);
hreims m/z {M}" 270.2577 (C,,H;50,, A 1.9
mmu), [M—OMel™ 239.2359 (C,H;0, A
1.5 mmu), {M — CH, — CH(CH,),}* 213.1878
(C\3H,50;, A 2.4 mmu), {M—CH,COOCH,}*
197.2234(C,4H,, A 3.5 mmu), [M — CgH 51"
157.1123 (C,H;0,, A 0.5 mmu), [M-—
CyH ;0,17 113.1344 (C4H,;0, A 1.4 mmu),
{(M—C;H,,]* 87.0451 (C,H,O,, A 0.5

mmu).

STEROL 3.—{a}*°D 19°(¢=0.01, CHCL,); ir
(CHCl;) 3400 ¢cm™'; 'H amr (CDCl;) 8 0.34
(1H, ddd, J=8.3, 5.4, 2.7 Hz, H-26), 0.42
(1H, ddd, J=8.3, 8.3, 4.5 Hz, H-26), 0.60
(1H, m, H-25), 0.62 3H, s, H-18), 0.79 (3H,
s, H-19), 0.95 (3H, d, J = 7.2 Hz, H-21), 0.95
(1H, m, H-24), 1.01(3H, d, ] = 6.5 Hz, H-27),
1.94 (1H, m, H-20), 3.57 (1H, m, H-3), 4.88
(1H, dd, J=15.2, 8.3 Hz, H-23), 5.26 (1H,
dd, J=15.2, 8.2 Hz, H-22); "*C nmr (CDC1;) 8
12.2 (q), 12.3 (q), 14.6 (d), 14.8 (1), 18.5 (9,
20.5 (q), 21.2 (1), 22.3 (d), 24.1 (v), 28.4 (v),
28.7 (1), 31.5 (1), 32.0 (1), 35.5 (d), 35.5 (s),
37.0 (1), 38.2 (1), 39.6 (d), 39.9 (1), 42.5 (s),
44.9 (d), 54.4 (d), 56.2 (d), 56.5 (d), 71.3 (d),
130.6(d), 134.1(d); hreims miz [M}* 384.3412
(C57H440,, A 2.1 mmu), M — Mel” 369.3147
(CoeH;10, A 1.0 mmu), [M—CHl'

{Vol. 54, No. 4

302.2601 (C,H;0, A 0.8 mmu), [M—
CgH 517 273.2217 (C;uH,00, A 0.1 mmu),
[M —CgH,s —H,01" 255.2108 (C,sH,,, A 0.4
mmu); lreims m/z 384 (9%), 369 (4), 327 (2),
302 (22), 287 (15), 285 (10), 273 (100), 257
(15), 255 (14), 161 (27), 109 (72), 93 (37), 81
(48), 67 (50).
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