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PHENOLIC CONSTITUENTS OF PSAMMAPLYSILLA
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ABSTRACT: The cytotoxic extract of Psammaplysilla sp. collected from Tonga contains
monobromo tyrosine derivatives, 3-bromo-4-hydroxyphenylacetonitrile (1) which is known, and
psammaplin A (2) which is the first disulfide to be isolated from a sponge.

Several dibromotyrosine derivatives have been reported from the genus Psammaglxsilla.1
We began a study on a collection of Psammaplysilla sp. obtained in 1980 during our first
expedition to the Kingdom of Tonga, because its CH;Cl; crude extract was toxic to P388
mouse leukemia cells at 20 ug/ml. The major constituents from this sponge are monobromo
tyrosine derivatives 1 and 2, and the evidence in support of their structures are reported
below.

The sponge tissue was extracted with CH,Cl, immediately after collection and the
resultant crude oil (5.5 g) was redissolved in methanol and solvent partitioned (methanol
(ag) versus: hexane, CCl,, or CHZCIZ). Metabolites 1 and 2 were concentrated in both the
CCl,, and CHyCl, fractions, and the most abundant component 12 (45 mg) eluted first by
reverse phase HPLC (MeOH/H;0, 40%) and 2 (19 mg) trailed behind. The methyl phenol ether
of 1 was previously described in 19383, as a synthetic product, and 1 was first isolated in
1978 from Verongia aurea, but only its MS properties were described.?

The structure elucidation of psammaplin A 2 was troublesome because a misleading
molecular formula of CyiHy303N;BrS was initially implied by the highest HREIMS peak
observed at m/z = 333.9790 (calc. = 333.9811 for Cy;H;303N,81BrS) and reinforced by the
Cy1Hy) count from APT 13¢ and (MeCN-d3) NMR spectra.5 Several substructures were
clearly evident including a disubstituted phenoxy (13¢c & = 153s, 131s, 110s), an isolated
benzylic CHp (14 6 = 3.74 with long range COSY 1§-18 correlation peaks from it to benzenoid
protons H-2, H-5 & H-6), and a -NH-CH,-CHy-Z (13c 6 = 39.1t, 38.6t, 1H & = 3.46q J = 6.3 Hz
- transformed to a triplet upon D;0 addition). The intense LREIMS peak at m/z = 211/213
(LRCIMS = 212/214) suggested a radical cation fragment of structure 1. This is
reminiscent of an EIMS fragmentation cleavage observed previously for several
dibromotyrosines including: an aerothenin hydrolysis product which displays an intense EIMS
fragment ion i6, pentamethyl bastadin-1 which fragments to ion 1117, and dibromo
ianthelline which cleaves to ion ii.8 The mechanism of this fragmentation process is

uncertain as two alternatives are shown in Scheme 1. Thompson6 suggested path A, whereas
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path B represents a possibility which has analogy to a fragmentation cleavage proposed for
hydrazonesg. Based on this fragmentation behavior, the two C=X's (13c MR &'s = 153,s
164s) could be proposed as being part of a Ar-CHy-C(=NOH)-C(=0)- subunit, and the oxime
proton appeared as a singlet 8§ = 9.74 (MeCN-d3). NMR data and LRFABMS data revealed that a
sulfur was attached to C-11. In fact, an -SSR group could be suggested by comparing the
observed C-11 shift of 8 = 39 in 2 to that calculated as follows. An important initial
model was CH3-C(=0)NH-CH,CH;-Z whose 8C = 14.6, Z = H. The calculated shifts at C for
derivatives of this model were § = 26, 33, and 40 for the respective series Z = SH, SC;Hg,
85CH5. These data were obtained by adding a increments we derived by computing &X - SH
(ppm) based on experimental data for CoHgX- which were as follows: +11, X = SH; +18, X =
SC,Hsg; +25, X = SSCZHS.lo The best fit was Z = SSC2H5 which, along with the above data,
indicated a dimeric disulfide structure as shown for 2. The correct molecular formula was
finally derived when we obtained LRFABMS data as an Mt+H cluster was seen at
663/665/667/669 and Figure 1 shows the close agreement in m/z intensities that were
observed versus that calculated for CpoHy5N;BryS;. In addition, structure 2 was fully
consistent with the fragments observed in both the LRCIMS(CH,) and LREIMS shown in the
Figure 2. Adding chemical support for the phenol and oxime features was the treatment of
2 with DMF, K500, Mel which afforded the tetramethoxy derivative 3 in 857 yield.11 As
expected, an intense mass spectral fragment peak was observed for {31t fragmenting to ion
iv.

Psammaplin A showed an in vitro ICgp = 0.3 ug/ml against P388 cells while 3-bromo-4-
hydroxyphenylacetonitrile was inactive at concentrations of less than 5 uglml.lz It is
tempting to imagine that the biosynthesis of psammaplin A, the first disulfide containing
metabolite to be isolated from a marine spaonge, involves a condensation of a
didecarboxylated cystine with two monobromotyrosine units. There are only two other known
marine animal metabolites with a disulfide substructure. These include the recently

revised structure of citorellaminel3 from the tunicate Polycitroella mariea which has a

similar -N-C,H,-8-5-CoH,-N- array to that of psammaplin A, and ulithiacyclamide from the

tunicate Lissoclinum pamide which contains a -N-CH(C-)-CHZ-S-S-CHZ-CH(G-)—N- moietylA.

Scheme 1. Cleavage fragmentation mechanisms
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