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Abstract: The C, alkaloid hanishin (2), isolated from a collection in the Hanish Islands (Red Sea) of the highly
polymorphic sponge Acanthella carteri, has low enantiomeric purity and may be viewed as a shunt
metabolite, albeit biologically active, from co-occurring oroidin (1). © 1997 Elsevier Science Ltd.

Alkaloids of the oroidin family from marine sponges in the orders Axinellida and Halichondrida are most
varied in cyclization modes, but were never observed to deviate from the C, composition. ' We describe here the
first example of degraded alkaloid in this family, hanishin, which is also peculiar as to the chirality properties
and shows an interesting bioactivity. Thus, continuing the examination of the axinellid sponge Acanthella carteri
Dendy, 1889 (= Acanthella aurantiaca Keller, 1889) from the northern coast of the Hanish Islands (Yemen, South
Red Sea?), we have now isolated by extensive reversed-phase HPLC? the known C,, alkaloid oroidin (1)* and
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amide 3.° besides the novel C, alkaloid hanishin (2) and the new amide 4. Oroidin (1)* and amide 3° were
identified by matching of spectral data with the literature. Identification of amide 4° rests on the composition
C,H;N,OBr (HR-EI-MS and NMR atom count) as well as on NMR shift and coupling data: 1-H as a broad signal
at &, 10.95; 3-H and 5-H as dd at 8,; 6.87 and 7.03, coupled to their carbon atoms at d, 122.22 and 112.65,
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respectively; CONH, as two broad signals at §,; 6.49 and 7.20 for NH, and a s at 8. 158.10 for C=0; C-2 and C-4
assat 8 127.82 and 96.57 (upfield shift by Br), respectively. The composition C,,H,,N,O,Br, for hanishin (2)” -
was similarly derived while the pyrrole moiety rests on singlet signals at 8. 106.15, 99.55 and 127.48 and a
doublet signal at 115.17, where C4 and C-2 assignments were made by 'H-"“C correlation and inverse-detection
HMBC? correlation of the pyrrole-fitting 8, 6.86 s with 8 115.17 d and 106.15 s, respectively, while C-3 was
assigned from high-field shift (8,99.55) by bromine. The amide group was assigned from 8. 158.54 s (C=0) and
a 8y 6.95 broad signal (H-7), the latter coupled, as indicated by selective irradiations, with H,-8, which showed
up as §;, 4.00 ddd and &,, 3.68 ddd signals, both correlated with 8. 36.58 t. The methine group was revealed as
a 8, 4.82 dt coupled with 6. 51.68 d as well as with both H,-8 (8;; 2.96 dd) and H,-10 (&, 2.64 ddd). The latter
was also correlated with 8. 43.65 t. Accounting for the unsaturation due to the ester group - fully supported by
1D and 2D NMR data - this required N-1/C-9 ring closure. The connectivity C-9/C-10 was confirmed by HMBC®
correlation of H,-10 (8,; 2.96 dd) with C-8 (8. 36.58 t).

Hanishin (2), although giving no optical rotation across a range of wavelengths, showed a weak Cotton effect.’
Since no model compound was available to relate the CD elongation to the optical purity, experiments with the
chiral shift reagent Eu(tfc), were carried out, revealing the splitting of 8;; 2.94 dd (10-H) into two signals in 3:2
integration ratio, which represents also the enantiomeric excess for 2.

Since alkaloids in this group often show therapeutically promising bioactivity ' or have ecological relevance, **
compounds 1-4 were screened in vitro against NSCLC-N6 human non-small-cell-lung carcinoma, recording IC g,
11.2,9.7,4.8 and 9.4 pg/mi, respectively. This may be a case where weak biological activities are worthwhile
pursuing,'® not only because there is little treatment for this form of tumour, but also because hanishin and
analogues should prove easily amenable to total synthesis, allowing screening of both enantiomers. As it is often
the case with antimicrobial agents, "' the free carboxylic acid form of hanishin could prove far more cytotoxic than
the ester, although this is not our criterion of choice: we are aimed at inducing terminal differentiation of these
tumour cells, which would be the basis for suppressing their neoplastic character, and low-activity compounds
may give hope of no general toxicity.
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Scheme 1

Oroidin type alkaloids are considered condensation products of highly modified prolines, which have been
separately isolated from Agelas mauritiana'* and Lissodendoryx sp.,' the latter belonging to an atypical order
(Poecilosclerida) for these types of alkaloids. Additions to" or deviations from' this scheme have also been
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proposed for related alkaloids. The biogenesis of hanishin may be viewed, as in Scheme 1, from 1-derived
aminoimidazolinone § or amino acid 6 intermediates via N(1) — C(9) (hanishin numbering) cyclization followed
by oxidative breakdown of the side chain. Alternatively, breakdown of the chain may precede cyclization.
Anyway, any racemization of hanishin during work up was ruled out and it can not be easily imagined for any
conceivable precursor of hanishin. Thus, unlike certain cases of phenol coupling," it is difficult to envision
formation of hanishin other than by the aid of an enzyme or dirigent protein ‘“system, like in the above routes. The
low enantiomeric purity of hanishin may be related to the highly polymorphic condition of A. carteri, different
collections of which gave different, though intact, C,, alkaloids of the oroidin family.!” This suggests that 4.
carteri of the Hanish Islands saved only a memory of the ability of congeners -'*'*!"to bring about cyclization of
oroidin or related, linear precursors. Perhaps our sponge does badly this biosynthetic function as to the
stereochemistry by the way of a vestigial enzyme, as for a shunt metabolite.

We thank the Ardoukoba Association and Daniel Jouvance Society for support in collecting the sponge, Dr. J.
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