Tetrahedron Letters Vol. 21, pp 2277 - 2280 0040-4039/80/0601-22TTE02. 0™/ 0
©Pergamon Press Ltd. 1980. Printed in Great Britain

BROMINATED TYROSINE-DERIVED METABOLITES FROM THE SPONGE
TANTHELLA BASTA

R. KAZLAUSKAS, R.0. LIDGARD, P.T. MURPHY AND R.J. WELLS*
Roche Research Institute of Marine Pharmacology,
P.0. Box 255, Dee Why, N.S.W. 2099

Abstract
Two novel metabolites, containing four bromotyrosine units, have been 1solated from the
sponge lanthella basta.

Recently the sponge family Verongidae has been separated from the order Dictyoceratida and
raised to ordinal 1eve11. This 1s consistent with the chemstry of these sponge groups 1n that
the secondary metabolites of the Spongidae and Dysidevdae (Dictyoceratida) are usually terpenoids
without halogen Subst1tuents2 whereas genera of the order Verongidae have proved to be a rich
source of brominated metabolites derived from tyr051nez, exemplified by aerothionin (1) 1solated
from Verongia Sp.3. We now report the 1solation of two metabolites from the Verongid sponge
lanthella Qg;ggﬂ which are bromnated compounds derived from four tyrosine umits.

Interest in the methanol extract of I. basta was prompted by potent 1n vitro and some 1n
vivo activity against gram positive bacteria. Fractionation of the crude extract on silica gel
and purification of fractions containing brominated metabolites by HPLC on silica gel gave a
series of closely related compounds responsible for the antimcrobial activity of the extract.

We describe the structural elucidation of two of the least complex members of the series,
bastadin-1 (2) and bastadin-2 (3).

Bastadin-1 (2) was obtained as a foam which showed no molecular ion in the EI or CI mass
spectrum. Methylation with methyl 1odide-potassium carbonate 1n dimethylformamde gave a penta-
methyl derivative (4) which showed a molecular 1on cluster commencing at m/e 1008 which, by high
resolution mass matching of three 1sotope peaks, established the formula C39H4OBF4N408'
Therefore, bastadin-1 (2) had the formula C34H308r4N408.

The 1H n.m.r. spectrum (270MHz, DMSO—dG) of (2) showed the presence of five downfield 020
exchangeable singlets at & 11.94, 11.83, 10.02 (2H) and 9.84 due to five hydroxyl protons. Two
triplet resonances at § 8.01 and 7.96, also exchanged by 020, were assigned to two separate amide
protons. Each was coupled to two-proton quartets at & 3.32 and 3.27 (collapsing to triplets on
020 exchange of the amde protons) and these quartets were, 1n turn coupled to two-proton
triplets at & 2.65 and 2.62 respectively which suggested the presence of two ArCHZCHzNHCO- groups
1n the molecule.

The aromatic region of the
proton resonances. Two very simlar sets of proton couplings which could be designated as
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1H n.m.r. spectrum of (2) showed four separate sets of aromatic
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arising from two similarly substituted 1,2,4 trisubstituted benzenes were seen at § 6.99" (1H,dd,
J=1.9, 8.2Hz), 7.31B (1H, d, J=1.9Hz}, 6.87° (1H, d, J=8.2Hz) and & 6.86A (1H, dd, J=1.9, 8.2
Hz), 7.29% (1K, d, J=1.9Hz), 6.96° (14, d, J=8.2Hz). A third aromatic substitution pattern also
indicated a benzene with 1,2,4 substitutton with resonances at ¢ 7.12 (1M, dd, J=1.7, 8.5 Hz),
7.51 (1H, d, J=1.7Hz), 6.75 (1H, d, J=8.5Hz) whilst the final benzene ring was 1,2,3,5
tetrasubstituted as gauged by resonances at ¢ 7.13 {1H, d, J=1.7Hz) and 6.64 (1H, d, J=1.7Hz).
The two remaining resonances 1n the 1H n.m.r. spectrum of {2) were singlets at & 3.76 and 3.65
(2H each) assigned to two Ar-CHZ-E-groups.

These 1H n.m.r. data, taken 1n conjunction with the molecular formula of (2), strongly
suggested that this compound was formed from four 3-bromotyrosine units. Analysis of mass
spectral fragmentation patterns of both (2) and the pentamethyl-derivative (4) gave further
valuable information. The base peak i1n the EI m.s. of (2) occurred at m/e 185 (C7H6Br0) with
a domnant 1on at m/e 198 (C8H7Br0) which were assigned as cleavages from the partial structure
(5) and, moreover, probably arose from two 1dentical terminal units of the molecule as judged by
1H n.m.r. data. The dominant mass spectral fragments of (4) at m/e 199 (CSHgBrO) and 212
(CgHgﬂrO) added support for this assignment.

Previous deductions st111 shed no Tight on the exact nature of the two remaining carbon and
nitrogen atoms 1n the molecule not revealed from spectral data. That these could be explained
by the presence of two oxime functions and, moreover, that these oximes occurred as part of the
partial structure Ar-CHZ-C(=NOH)-CO- was primarily deduced from mass spectral evidence and fully
supported by the ot nem.r. spectra of (2) and (4). The fragment of highest mass in the EI m.s.
of (2) occurred at m/e 420 (C16HloBr2N202) and a major fragment 1n the m.s. of (4) occurred at
m/e 434 (C17H128r2N202). Therefore, only one of the two oxygen atoms 1n the m/e 420 fragment of
(2) was a hydroxyl, the other being assigned tc an ether oxygen jJoining two phenyl rings. It
also appeared probable that this fragment arose from the two central bromotyrosine units of the
molecule, formed by phenol oxidative coupling to give the remainming 1,2,4 and 1,2,3,5 sub-
stituted benzene rings revealed by 1H n.m.r. data of (2). Mass spectral fragmentation of (6), a
hydrolysis product of aerothionin (1), has been reported to give the nitrile 1on (7) as the
dominant fragment. If, 1ndeed, the two central tyrosine units are Joined by an ether linkage
and each 1s flanked by a g-oximino group as shown 1n partial structure (8) then the dominant
fragment 1on (39) (m/e 420, C16HloBr2N202) would be predicted for (2) and should occur at m/e 434
1n (4) as was found. This partial structure also readily explained the chemical shifts of the
aromatic protons5 (which are also those expected on brosynthetic grounds), the doubly allylic
singlets 1n the 1H n.m.r. spectrum of (2) and the exchangeable singlets ai & 11.94 and 11.83
which are fully compatible with the chemical shifts reported for oxime hydroxyl protonsS.
Structure (2) was, therefore, proposed for bastadin-1.

Hydrolysis of (4) with alcoholic KOH yrelded 4-methoxy-3-bromophenyl ethylamne and the
driacid (10), 1solated as the dimethyl ester (11) after methylation with diazomethane. The
molecular formula C23H24Br2N208 was established by high resolution mass spectrometry and the 1H
n.mr. spectrum showed five OMe resonances, two doubly allylic singlets and the expected
resonances at & 6.70 (1H, d, J=8Hz), 7.14 (1H, dd, J=8, 2Hz), 7.22 {1H, d, J=2Hz) and 6.74

A, B, C. These may be interchanged.
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(1H, d, J=2Hz) and 7.54 (1H, d, J=2Hz) due to a 1,2,4 and a 1,2,3,5, substituted benzene ring
respectively.

Bastadin-2 (3) had a molecular formula C34H298r5N408, obtained hy high resolution mass
matching on the molecular 1on 1sotope peaks of the pentamethyl ester (12) (C39H39798r5N408, M
1086,) formed from (3) by reaction with methyl 1odide-potassium carbonate 1n DMF. Distinctive
cleavages in the EI mass spectrum of (12) [m/e 199 (40%), 212 (100%)] indicated the presence of
the same 4-methoxy-3-bromopheny! ethylamine moiety found 1n (4) and this was supported by the
1H n.m.r. spectrum of (3) which was almost 1dentical to that of (2) with the exception that one
1,2,4 three-proton trisubstituted benzene pattern present 1n (2) occurred as a two-proton singlet
resonance in the 1H n.m.r. spectrum of {3). This was accompanied by the appearance of an 1o0n at
m/e 512 (Br3) 1n (3) replacing the 10n at m/e 434 (Brz) in {2). Therefore, 1t was the 'central’
1,2,4-trisubstituted benzene ring which contained the additional bromine and 1t could only be
placed symmetrically, as shown 1n the structure, to explain the appearance of a two proton
singlet 1n the 1y n.m.r. spectrum.

Hydrolysis of (12) with KOH gave 4-methoxy-3-bromophenyl ethylamine and an acid (which was
1solated as the dimethyl ester (13)) after methylation with diazomethane. The diester had a
molecular ton at m/e 692 (CZ3H23Br3N208) and the lH n.m.r. spectrum showed the presence of a 1,3,
4.5 substituted benzene [ 6.74 (1H, d, J=2Hz), 7.54 (J=2Hz)] and a two proton singlet at & 7.58
attributable to a 2,6 dibromo-1,4-substituted benzene.

Further related metabolites from I. basta will be reported later.
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