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Abstract

The structures of scalarolide (12(3-hydroxyscalar-17-
en-24,25-olide) [alternative name (5a,123)-17a,17-
lactone-12-hydroxy-17-(hydroxymethyl)-4,4,8-trimethyl-
p-homoandrost-17-ene-17a-carboxylic acid], C2sH1303,
from a Cacospongia sponge and scalarin (12a-acetoxy-
25a-hydroxyscalar-16-en-25 ,24-olide) methanol sol-
vate {alternative name [5«,12¢,17a8(R)}-v-lactone-
12-(acetyloxy)-17a-(dihydroxymethyl)-4 ,4 , 8-trimethyl-
pD-homoandrost-16-ene-17-carboxylic acid methanol
solvate}, Cy7H4005-CH40, from an Ircinia sponge have
been verified.

Comment

Tetracyclic sesterterpenes with a scalarane skeleton
occur frequently as metabolites of sponges of the fam-
ily Thorectidae (order dictyoceratida) (Faulkner, 1997)
which includes the genera Cacospongia and Ircinia.
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Such compounds have biological importance (Rueda et
al., 1997) and their investigation has attracted much
interest. During an investigation of the dictyoceratida
sponges we have examined the constituents of two un-
named sponges of the genera Cacospongia and Ircinia
which have yielded the known scalarane sesterterpenes
scalarolide (Walker et al., 1980) and scalarin (Fattorusso
er al., 1972), respectively. The structures and relative
stereochemistry of the title compounds (I) and (II) have
been verified by X-ray crystallography.

0, HO,

.MeOH

(0 o

Compounds with a scalarane-type skeleton which
have been examined by this method previously in-
clude the homoscalarane 22-acetoxy-24-methyl-12,24-
dioxoscalar-16-en-25-al (Kazlauskas er al., 1980), the
bishomoscalaranes (20S,245)-20-acetoxy-123-hydroxy-
20,24-dimethyl-25-norscalar-17-ene-18,24-carbolactone
(Croft et al., 1983), methyl 12a-acetoxy-20,24-di-
methyl-16,24-dioxoscalara-14,17-dien-25-oate (Declercq
et al., 1985) and 24-O-methyl scalardysin-B (163-ace-
toxy-24a-methoxy-20,24-dimethyl-12-oxoscalar-24,25-
oxide) (Kitagawa et al., 1989), heteronemin (163,25a-
diacetoxy-12 - hydroxyscalar-17(24) - en - 24, 25 - oxide)
(Patil er al., 1991), 12-deacetoxyscalaradial, (scalar-
16-en-24,25-dicarboxaldehyde) (De Rosa et al., 1994),
scalaradial (Puliti et al., 1995) and 33,25a-dihydroxy-
20,24-dimethylscalar-16-en-24,25-oxide (Jaspers et al.,
1997).

The structure determinations verify the chemical
composition and relative stereochemistry. The fig-
ures show the same absolute stereochemistry as
scalarane (Kazlauskas er al., 1980). Both molecules
show a skeletal distortion similar to that observed for
(20S,2485)-20-acetoxy-123-hydroxy-20,24-dimethyl-25-
norscalar-17-ene-18,24-carbolactone (Croft e al., 1983)
in that the distances between atoms in the sequence C4,
Cs5, Cl10, C9, C8, C14, C13, CI18 tend to be longer
than expected (see Tables 1 and 2). In addition, the an-
gles around C5, C9 and Cl14 tend to be larger than the
tetrahedral value. This has been rationalized in terms of
non-bonded hydrogen contacts (Croft et al., 1983). Both
molecules also show the bend in the molecular skele-
ton as found for scalaradial which has been ascribed to
interactions between the axial methyl groups (Puliti ez
al., 1995). An indication of the degree of bending is
given by the angle between the mean planes of the A
and C rings, 26.4(2) and 30.4 (1)° for scalarolide (I)
and scalarin (II), respectively.
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Fig. 1. Structure of scalarolide (I) showing 50% probability displace-
ment ellipsoids. The H atoms are omitted for clarity.

Fig. 2. Structure of scalarin (II) showing 50% probability displacement
ellipsoids. The solvent molecule and H atoms are omitted for
clarity.

There is an intramolecular hydrogen bond in
scalarolide (I) in which the hydroxyl-Ol atom makes
an approach of 2.727 (7) A to O2. The methanol mol-
ecule in (II) is hydrogen bonded to two scalarin mol-
ecules. The hydroxyl-O4 atom, makes an approach of
2.666 (4) A to the OS5 methgnol atom, and O35 also makes
an approach of 2.763 (4) A to O3(1—x, y—0.5, 1.5-2)
of an adjacent molecule.

Experimental

Scalarolide was obtained by extraction of Cacospongia
sponges with methanol and flash chromatography on silica gel
of the dichloromethane-soluble portion. Crystallization from
hexane/dichloromethane yielded colourless plates (m.p. 565—
567 K).

Scalarin was obtained by extraction of Ircinia ‘oanui’ with
dichloromethane and flash chromatography on silica gel and
further purification by preparative TLC. Crystallization from
methanol/acetone yielded colourless plates (m.p. 421422 K).

Compound (I)
Crystal data

CysH3303

M, = 386.55
Monoclinic

C2 '3
a=137343(2) A
b=6.1274 (2) A
c=25.2459(7) A
B =92.2770 (10)°°
V =212291(10) A®
Z=4

D, = 1.209 Mg m~*
D,, not measured

Data collection

Siemens SMART diffractom-
eter
Area-detector w scans
Absorption correction:
multi-scan (Blessing,
1995)
Tmin = 0968, Tmax =0.994
6254 measured reflections

Refinement

Refinement on F*

RIF? > 20(F%)] = 0.085

wR(F?) = 0.245

S=1.072

3179 reflections

259 parameters

H atoms treated by a
mixture of independent
and constrained refinement

w = 1/[o?(F2) + (0.1134P)?

+ 2.8087P]

where P = (F? + 2FH)/3

113

Mo Ka radiation

A =071073 A

Cell parameters from 6037
reflections

§ = 2-25°
u=0077 mm™'
T=203(2)K
Plate

0.42 x 0.38 x 0.08 mm
Colourless

3179 independent reflections
2339 reflections with

1> a()
Rin = 0.057
Omax = 25.00°
h=-15—-15
k=-6—-6
I=0— 28

(A/0)max = 0.007

Apmax = 0.264 ¢ A7°

Apmin = —0.262 ¢ A7?

Extinction correction:
SHELXL97 (Sheldrick,
1997)

Extinction coefficient:
0.010(2)

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected geometric parameters (A, °) for (1)

Ca—C5 1.533(8)
C5—CI10 1.586 (8)
Cc8—Cl4 1.555 (8)
C8—C9 1.572.(7)
C4—C5—C6 113.8(5)
C4—C5—C10 117.6 (4)
C6—C5—C10 108.4 (5)
C11—C9—C10 1150 (4)
C11—C9—C8 110.2 (4)
Compound (IT)

Crystal data
C,7H4005-CH,0

M, = 476.63

Orthorhombic

P2] 21 2]

a=63833(3) A

b =10.9108 (6) A
c =37.2967 (19) A
V =2597.6 (2) A’
Z=4

D, =1219Mgm~*
D,, not measured

C9—C10 1.544 (8)
C13—C18 1.533(8)
C13—C14 1.552(7)
C10—C9—C8 117.4(4)
C13—C14—C8 117.0(4)
C13—C14—C15 109.3(4)
C8—C14—CI5 11384

Mo Ka radiation

A=0.71073 A

Cell parameters from 7137
reflections

6 = 2-25°

p = 0.084 mm™'
T=2032)K
Plate

0.22 x 0.16 x 0.06 mm
Colourless
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Data collection

Siemans SMART diffractom-
eter
Area-detector w scans
Absorption correction:
multi-scan (Blessing,
1995)
Trin = 0.982, Trax = 0.995
14889 measured reflections

Refinement

Refinement on F2

RIF? > 20(F%)) = 0.057
wR(F?) = 0.135

S =1076

Cy5H3303 AND Cj7H400s5-CH4O

4541 independent reflections
3191 reflections with
1> 20
Rin = 0.053
omax = 25°
h=-7—-1
k=0—12
=0 44

w = 1/[o*(F}) + (0.0566P)
+ 0.6084P)
where P = (Fi + 2F))/3
(A/U)max = 0013

Apmax = 0.184 ¢ A7
Apmin = —0210e A™3
Extinction correction: none
Scattering factors from
International Tables for
Crystallography (Vol. C)

4541 reflections

317 parameters

H atoms treated by a
mixture of independent
and constrained refinement

Table 2. Selected geometric parameters (fi, °) for (11)

C4—Cs 1.562 (5) C9—C10 1.570 ()
C5—CI10 1.559 (4) C13—C18 1.548 (4)
Cc8—C9 1.553(4) C13—Cl14 1.575(4)
Cc8—Cl4 1.568 (4)

C6—C5—C10 LT3 C8—C9—Cl10 117.3(2)
C6—C5—C4 115.2(3) C15—C14—C8 113.4(2)
C10—C5—C4 116.9(3) C15—Ci4—C13 H1L7(3)
CH1—C9—C38 110.0(2) C8—Cl14—Cl13 116.7 (2)
C11—C9—CI10 114.3 (3)

Table 3. Hydrogen-bonding geometry (A, °) for (II)

D—H---A D—H H--A D--A D—H.-A
Q4—H4A- - .05 0.83 1.97 2.666 (4) 140.6
O5—HS. - -03' 1.20(5) 1.59(5) 2.763 (%) 167 (3)
Symmetry code: (i) | —x,y — 1,3} -z

The data collection nominally covered over a hemisphere of
reciprocal space by a combination of three sets of exposures;
each set had a different ¢ angle for the crystal and each
exposure covered 0.3° in w. The crystal-to-detector distance
was 4.94 cm. In each case a total of 1271 frames was collected.
Crystal decay was monitored by repeating the initial frames
at the end of data collection and analysing the duplicate
reflections. Crystals of (I) were of poor quality, yielding a
weak diffraction pattern and leading to a higher final residual.

H atoms were placed geometrically and refined with a
riding model (including free rotation about C—C bonds for
methyl groups), and with Ui, constrained to be 1.2 (1.5 for
methyl groups) times U.q of the carrier atom. The scalarin
structure (II) also contains a methanol of solvation in which
the hydroxyl-H atom was located from a difference map.

The absolute configuration could not be determined in either
case and the figures depict the same absolute configuration as
scalarane (Kazlauskas et al., 1980).

For both compounds, data collection: SMART (Siemens,
1994); cell refinement: SAINT (Siemens, 1994); data reduc-
tion: SAINT; program(s) used to solve structures: SHELXS97
(Sheldrick, 1990); program(s) used to refine structures:
SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL
(Siemens, 1994); software used to prepare material for publi-
cation: SHELXL97.

© 1999 International Union of Crystallography
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Supplementary data for this paper are available from the IUCr
electronic archives (Reference: SX1072). Services for accessing these
data are described at the back of the journal.
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9-Acetonyl-3-ethylidene-1,2,3,4-tetrahydro-
spiro[carbazole-1,2'-[1,3]dithiolan]-4-one
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Abstract

The title compound, C;3H;¢NO-S-, consists of a carb-
azole skeleton with a pentacyclic dithiolane ring spiro-
bonded at position | and acetonyl and ethylidene chains
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