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Desacetylscalaradial, a cytotoxic metabolite from the sponge Cacospongia scalaris

F. Yasuda and H. Tada!

Shionogi Research Laboratories, Shionogi & Co., Ltd, Fukushima-ku, Osaka 553 (Japan), 8 April 1980

Summary. From the marine sponge Cacospongia scalaris, scalaradial 1, desacetylscalaradial 2, and heteronemin 3 were
isolated. Compound 2 showed potent cell growth inhibition. The stereochemistry of 3 is briefly discussed.

Sponge material (collected at Wakayama) frozen with dry
ice, was immersed in dichloromethane. Reverse phase
chromatography (LiChroprep RP-18/MeOH) of the di-
chloromethane layer, which showed mainly 2 spots (dialde-
hyde components 1 and 2; Ry=0.20 and 0.25, respectively)
under UV light on TLC plate, resulted in a change of both
spots which made them undetectable by UV light (cyclic
dimethylacetal 4 and 5; R;=0.40 and 0.47, respectively).
Further chromatography of 4 and 5 resulted in separation
of each into 2 epimers (4a, 4b and 5a, Sh, respectively).
Treatment of either 4a or 4b in dichloromethane with
hydrochloric acid gave a dialdehyde, which proved to be
scalaradial 1, a metabolite from the sponge C.mollior>?,
based on its spectra. Inferring that formation of cyclic
dimethylacetals from dialdehyde was catalysed by a trace
amount of acid remaining on the RP-18 support during

reverse phase chromatography, we treated 1 with ion ex-
change resin (acid form) in methanol. As expected, cyclic
dimethylacetals 4a and 4b were formed.

The structure of the cyclic dimethylacetal was examined
first for the major products 4a and 4b. Interpretation of
their spectra (table) suggested that the difference between
them was only the orientation of the 19-MeO group. The
stereochemistry of the cyclic dimethylacetal part depicted
as 4a and 4b was deduced by 'H-NMR spin decoupling?*.
On irradiation of the 20-H signal, the 16-H signal remained
unchanged (i.e., the angle between allylic 16-H and 20-H
was near 0°). Irradiation of 15-H signal caused 16-H signal
to collapse to a doublet (/J/=3.0 Hz, ie., the angle
between 16-H and allylic 18-H was near 90°), and irradia-
tion of 18-H caused 16-H to change into a triplet
(J=3.5 Hz). The J value of 19-H indicated f orientation of
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1 2 4a 4b 5a 5b
Melting point - 199-201°C 142-143°C 177-178°C 211-213°C 199-201°C
IR (CHCl3) cm™! - 3540 - - 3525 3525
2730, 1728 2730, 1712 1723 1730 - -
1685, 1650 1680, 1645
HR-MS (m/¢) (428: MH)* (386: M+)* (474: M*y* (432: MH)*
368 (M-AcOH) 368 (M-H,0) 442 (M-MeOH) 400 (M-MecOH)
400 (M-CO) 358 (M-CO) 441 (M-60) or 372 (M-60)
(M-AcOH) 357 (M-60-Me)
340 (M-CO-AcOH) 340 (M-CO-H,0) 354 (M-60-AcOH) 340 (M-60-MeOH)
258 (D-ring 275 (D-ring &) 339 (354-Me) 339 (357-H,0)
2 -AcOH)
205, 191, 177, 205, 191, 177, 201, 191, 162, 275 (D-ring )
163, 149 163, 149 149, 135 205, 191, 136
TH-NMR § (CDCly)
12-H 471 3.61 491 (t-like) 482 (t-like) 3.70 3.75
Wy, ), ~8 Hz) (Wy, , ~7Hz) :
15-H 2.40 2.40 ~20 ~20 ~2.1 ~2.1
16-H 7.07 7.08 5.75 572 5.77 5.79
18-H 3.50 3.46 297 282 3.08 298
19-H 9.53 9.57 482 4.85 4.97 5.03
(d, J=4.0Hz) (d,)J=5.0Hz) (d,J=3.5Hz) (d, J=6.0 Hz) (d, J=4.5Hz) (d,J=7.0Hz)
20-H 9.47 (s) 9.49 (s) 5.13 5.40 5.22 5.51
(WHléz ~3Hz) (Wﬂlé2 ~4Hz) (Wg,, ~3Hz)
MeO - - 3.40,3.37 3.44,3.39 3.51, é.40 3.58,3.46
AcO 2.13 - 2.05 2.04 - -
Me’s 0.97, 0.85, 0.95,0.89, 0.91, 0.86, 0.92, 0.87, 0.90, 0.82, 0.92,0.82
0.80 0.83, 0.81 0.81,0.76 0..85, 0.81 0.75

* M+ was not observed.

19-MeO in 4a (J=3.5 Hz) and q-orientation in 4b
(J=6.0 Hz).

Desacetyl compounds 5a and Sb were ireated in the same
manner as 4. Acid hydrolysis of either 5a or 5b gave
dialdehyde 2, the structure assignment of which was sup-
ported by IR, 'H-NMR, and HR-MS (table). Desacetylsca-
laradial 2 showed potent cytotoxic activity in vitro (L-1210
cells, EDg, 0.58 pg/ml). Although we know of no report
describing the biological activities of these sesterterpenes, it
is interesting that natural hydroxy dialdehydes (e.g., war-
burganal) show various activities.

Reduction of 1 with sodium borohydride gave the diol
6% m.p. 175-177°C; [a], +84.1° (MeOH); IR (CHCl,)
cm!, 3600, 3440, 1720, 1671; 'H-NMR § (CDCl;) ppm,
437 and 3.93 (ABq, J=9.0 Hz, 20-H), 3.77 and 3.66 (d-d,
J=10.0, 3.0 Hz and j=10.0, 7.5 Hz, 19-H). NaBH, reduc-
tion of 2 afforded the triol 7: m.p. 218-219°C; {u], +41.3°
(MeOH); IR (CHCL) cm™!, 3330, 1675. Acetylation of both
6 and 7 gave the triacetate 8.

OAc
RO CHO i

6 R'-Ac,R’-H
7 RI-R2-H
8 R'=-RZ- Ac

From another sample of the sponge C. scalaris (collected at
Kagoshima), we isolated a sesterterpene as the sole prod-
uct: m.p. 183-184°C; [«], — 104.0° (MeOH). The 'H-NMR
spectrum of the sesterterpene was identical to that of
heteronemin 37, a metabolite from the sponge Heteronema
erecta®®. Although the stereochemistry of 18-H was given as
£ in literature?, the large 4J value (2.0 Hz obtained by spin
decoupling experiment) between 18-H and 20-H suggested
that the orientation of 18-H was « according to the Drei-
ding model. Furthermore, the configuration of 19-AcO was
probably «, partly because of the very ready elimination of
AcOH from 3% and partly because of a small J value
between 18-H and 19-H of 3 (1.8 Hz) (according to the
Dreiding model).

In spite of carefully repeated chromatography (HPLC and
HPTLC), scalarin, which was the only compound found in
C. scalaris by Fattorusso et al.?, was not found at all in the
present experiments.

In the plant kingdom, different compounds are found in
morphologically similar samples of the same species
depending upon the place of collection. Our finding of the
same phenomenon in the marine animal kingdom is in-
teresting.
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