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TWO NEW BROMINATED TYROSINE DERIVATIVES FROM
THE SPONGE DRUINELLA (=PSAMMAPLYSILLA) PURPUREA

D. MARTIN JAMES, HOLLY B. KUNZE, and D. JOHN FAULKNER*

Scripps Institution of Oceanography, University of California at San Diego, La Jolla, California 92093-0212

ABSTRACT.—Two new tyrosine-derived metabolites, 14-debromoaraplysillin I {1} and
14-debromoprearaplysillin 1 {2], together with the known compound araplysillin I {31, have
been isolated from the sponge Druinella (= Psammaplysilla) purpurea.

Marine sponges of the order Veron-
gida are characterized by their ability to
synthesize brominated tyrosine deriva-
tives, many of which possess antimicro-
bial activity. Chemical modification oc-
curs both on the side chain and aromatic
ring of the brominated tyrosine precur-
sors, giving rise to a broad range of
biosynthetically related compounds (1-
5). In this paper we report the isolation
and structural elucidation of two new
antimicrobial metabolites, 14-debromo-
araplysillin I {1} and its presumed bio-
synthetic precursor 14-debromopreara-
plysillin I {2].

A specimen of Druinella (=Psam-
maplysilla) purpurea Carter (order Veron-
gida, family Druinellae=Aplysinel-
lidae) was collected by hand using scuba
(— 15 m) near Praslin, Seychelles. The
MeOH extract of the lyophilized sponge
showed moderate antimicrobial activity
against Staphylococcus anrens and Bacillus
subtilis. The MeOH extract was
chromatographed on Sephadex LH-20
using CH,Cl,-MeOH (1:1) as eluent,
and the active fractions were re-
chromatographed on Si gel. Araplysillin
I [3] was isolated as one of the active con-
stituents and identified by comparison of
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spectral data with literature values (6).
14-Debromoaraplysillin I [1} and 14-
debromoprearaplysillin 1 {2} were also
isolated from the active fraction and pur-
ified by hplc on an amino column using
EtOAc-MeOH (9:1) as eluent. Both 14-
debromoaraplysillin I {1} and 14-de-
bromoprearaplysillin I {2} showed mild
antimicrobial activity against S. aureus
and B. subtilis at a loading of 100 pg/
disk.

14-Debromoaraplysillin I [1} was ob-
tained as a clear glass that colored on
standing. The hrfabms of 1 contained a
cluster of peaks at m/z 635.9360, 638,
640, and 642 for the molecular formula
C,,H,Br;N;Os. The 'H-and ">C-nmr
spectral data of 1 were very similar to
those of araplysillin I {3], except that the
"H-nmr spectrum of 1 contained signals
due to a 1,2,4-crisubstituted benzene
ring at 8 7.40 (d, 1H, J=2 Hz), 7.09
(dd, 1H, J=8.4, 2 Hz), 6.83 (d, 1H,
J=8.4 Hz) in place of the singlet as-
cribed to H-15 and H-17 in araplysillin
{3]. These data showed good agreement
with the spectral data reported for the
monobrominated aromatic rings of
psammaplin A [4}(7-9) and aplysamine
2 [51 (10). All other spectral data are in
accord with a structure in which the
bromine at C-14 (or C-18) in araplysillin
I {31 is replaced by hydrogen.

14-Debromoprearaplysillin 1 {2} was
isolated as a clear glass. The high resolu-
tion mass specttum of {2} contained a
molecular ion at m/z 619.9377 for the
formula C,,H,,Br;N;O,. The 'H-nmr
data for the C-10—C-20 portion of 2 were
almost idential to those of 1, but the sig-
nals assigned to the spirocyclooxazoline
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ring system of 1 were not present in 2
and were replaced by signals at 8 7.48 (s,
2H), 3.84 (s, 2H), and 3.82 (s, 3H),
which were assigned to a 3,5-dibromo-
4-methoxybenzyl moiety. However,
comparison of the nmr spectral data of 2
with those of aplysamine 2 [5} (10) re-
vealed that the position of the dibromi-
nated and monobrominated aromatic
rings could not be assured from these
data alone, although biosynthetic con-
siderations and the mass spectral frag-
mentation pattern strongly favored the
proposed structure. The positions of the
bromine atoms were confirmed by two
NOEDS experiments (11); irradiation of
the H-19 signal at & 2.68 (t, 1H,
J =6.5 Hz) caused enhancements of the
H-15signalat 7.32(d, 1H, J= 1.8 Hz)
and the H-17 signal at 7.02 (dd, 1H,
J=8.4, 1.8 Hz), while irradiation of
the H-1 and H-5 signals at 7.48 (s, 1H)
caused an enhancement of the signals
due to the H-7 methylene protons at
3.84 (s, 2H). The E geometry of the
oxime was assigned on the basis of the
chemical shift of the C-7 signal at 8 28.0
(t); the corresponding signal for the (Z)-
oxime is found at >35 ppm (7).

The biosynthesis of the spirocyclic
isoxazolines is thought to involve the
intramolecular cyclization of the hy-
droxyl group of an oxime with an un-
stable intermediate arene oxide (12) as
shown in Scheme 1. Spiroisoxazolines
have been obtained by oxidation of ben-
zyl oximes, although in low yields (13).
The isolation of the isoxazole 1 and the
oxime 2 from the same sponge is the first
reported instance in which a spiroisoxa-
zoline has been isolated together with its

Proposed biosynthetic pathway from the

prearaplysillins to the araplysillins.
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proposed precursor. These results lend
further weight to the biosynthetic hy-
pothesis shown in Scheme 1.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
Ir spectra were recorded on a Perkin-Elmer 1600
FTIR spectrophotometer. Uv spectra were re-
corded on a Perkin-Elmer Lambda 3B spec-
trophotometer. Optical rotations were measured
on a Perkin-Elmer 141 polarimeter using a 10 cm
microcell. 'H-nmr spectra were recorded at 360
MHz (81ms =0) on a custom built instrument.
“C-nmr spectra were recorded at S0 MH:z
O ms = 0) on a Bruker WP-200 spectrometer.
Mass spectra were obtained from the UC River-
side regional facility. All solvents were distilled
from glass prior to use.

COLLECTION, EXTRACTION AND ISOLATION
PROCEDURES.—A specimen of D. purpurea (146
g dry wt) was collected by hand using scuba (— 15
m) near Praslin, Seychelles. A voucher specimen
(P1122) has been deposited in the SIO Benthic
Invertebrate Collection. The sample was frozen
upon collection and stored at —20° for just over 1
month. The frozen sample was lyophilized and
exhaustively extracted with hexane, CH,Cl,,
EtOAc, and MeOH successively. The MeOH ex-
tract, which exhibited antimicrobial activity, was
chromatographed on Sephadex LH-20, eluting
with CH,Cl,-MeOH (1:1). The antimicrobial
factions were combined and chromatographed on
Si gel using a solvent system consisting of
CH,Cl,-MeOH-NH,OH (87:12:1) to give ara-
plysillin I {31 (1.9 g, 1.3% dry wt) and a second
antimicrobial fractions that was further purified
by hplc on an amino column, eluting with
EtOAc-MeOH (9:1) to give 14-debromoara-
plysillin I {1} (57 mg, 0.039% dry wt) and the
oxime 2 (25 mg, 0.017% dry wt.)

14-DEBROMOARAPLYSILLIN I [1}.—Glass:
{alp +21° {¢=0.47, CHCI,-MeOH (1:1)}; ir
{CHCI,-McOH (1:1)} 3690, 3630, 3420, 3020,
2945, 1570, 1600, 1535, 1500, 1465, 1255,
1015 em '; uv (CHCL,) 240 nm (€ 23000), 287
nm (€ 16700); '"H nmr (CDCI,) 8 7.39 (d, 1H,
J=2Hz, H-15), 7.09 (dd, 1H, J=8.4, 2 Hz,
H-17), 7.00 (br r, 1H, NH), 6.83 (d, 1H,
J=8.4 Hz, H-18), 6.30 (s, IH, H-5), 4.32 (s,
IH, H-1), 4.12(t, 2H, J=5.7 Hz, H-12), 3.86
(d, 1H, J=18.5 Hz, H-7), 3.74 (s, 3H, OMe),
3.55 (m, 2H, H-10), 2.95(d, 1H, J = 18.5 Hz,
H-7), 2.94 (t, 2H, J = 7.2 Hz, H-20), 2.67 (r,
2H, J=6.8 Hz, H-19), 2.10 (m, 2H, H-11);
"Camr (CDCL) & 1594 (s, C-9), 154.0 (s, C-
8), 153.4 (s, C-13), 147.7 (s, C-3), 133.4(d, C-
15), 134.4 (s, C-14), 131.1(d, C-9), 128.8 (d,
C-17), 121.1 (s, C-2), 113.4 (s, C-3), 113.3 (d,
C-18), 112.2 (s, C-16), 91.7 (5, C-6), 73.4 (q,
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OMe), 73.4 (t, C-12), 60.1(d, C-1), 42.9(d, C-
20y, 38.9 (d, C-7), 38.0 (d, C-10), 37.3 d, C-
19), 28.9 (d, C-11); hrfabms m/z 635.9360
(C,H,,"BryN,O5 requires 635.9344).

14-DEBROMOPREARAPLYSILLIN [ {2}.—
Glass: ir [CHCI;-MeOH (1:1)] 3410, 3015,
2930, 1670, 1605, 1530, 1495, 1470, 1420
cm™ ' uv (CHCly) 240 nm (€ 6750), 280 nm (¢
3500 'H nmr (CDCl;) 8 7.48 (s, 2H, H-1, H-
5), 7.32(d, 1H, J= 1.8 Hz, H-15), 7.10 (br ¢,
1H, J=6.1 Hz, NH), 7.02 (dd, 1H, J=8.3,
1.8 Hz, H-17), 6.78 (d, 1H, J=8.6 Hz, H-18),
4.06(t, 2H, ] =5.8 Hz, H-12), 3.84 (s, 2H, H-
7), 3.82 (s, 3H, OMe), 3.60 (dt, 2H, J=6.1,
5.8 Hz, H-10), 2.96 (t, 2H, J = 6.5 Hz, H-20),
2.68 (t, 2H, J=6.5 Hz, H-19), 2.06 (m, 2H,
H-11); "°C nmr (CDCl5) 8 163.4 (s, C-9), 153.8
(s, C-3), 152.4 (s, C-13), 150.9 (s, C-8), 135.6
(s, C-6), 133.4 d, C-5 and C-1), 133.3 d, C-
15), 133.2 (s, C-18), 128.8 (d, C-17), 117.7 (s,
C-2), 114.0d, C-14), 111.5 (s, C-16), 67.9 (t,
C-12), 60.5(q, OMe), 42.5(t, C-21), 37.3(t, C-
10), 37.0(t, C-17), 28.4(t, C-11), 28.0(, C-7);
eims m/z (intensity) 409 (13), 407 (33), 405 (13),
307 (20), 305 (45), 303(23), 292(18), 290 (29),
288 (16), 187 (40), 185 (54), 183 (38), 181(32);
hrfabms m/z 619.9377 (C5,H, “Br;N;O,  re-
quires 619.9395).
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