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B4(7) yielded a new spot which showed a slightly higher R
value than that of detoxinine. The *C-NMR-spectrum of 6
showed a close similarity to that of 3 except for the new
appearance of a methylenic carbon at 627.4 ppm in the
former; this is consistent with the mass spectral data for the
N-acetylmethyl ester of 6(15), viz., the fragment ions
derived from C and D in the mass spectrum of 15 showed a
shift by 58 mass units compared with those of 11. Based on
these results, the structure of 6 was established as a new
congener, having the deoxydetoxinine nucleus, in the
detoxin family.

Next, the fragmentation pattern in the mass spectrum of the
N-acetylmethyl ester of detoxin B3(16) showed a close
resemblance to that of 15, the difference being a shift by 28
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mass units (ion C) in the latter. This result, along with the
detection of isobutyric acid in the acid hydrolysate, gave
the evidence that the structure of 7 is as depicted in the
figure.

The structure of detoxin A,(8). Comparison of the ®C-
NMR-spectra of 8 and valyldetoxinine (9) showed that they
had a close resemblance to each other except for 2 signals
assigned to Cs and Cg (table 2), respectively. In addition,
the peracetate of 8 which is identical to that of 9 indicated
that 8 is the C, monoacetate of 9 on the basis of the 3C-
NMR-data, viz., an acyl shift (about 2.3 ppm) in Cs is
associated with a #-shift (about 1.0 ppm upfield) of Cgin 8.
Accordingly, the structure of 8 was determined as shown in
the figure.
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Summary. The presence of the oxygen atom in place of the sulfur atom has significant impact on the polarity of the -
lactam derivative. This has been illustrated by direct comparison of HPLC data of 4 different cephalosporin derivatives

and their oxa analogues.

In connection with our investigations® on different metabo-
lites in fermentation broths we were interested in differ-
ences in retention times between cephalosporins and their
oxa-derivatives®.- The oxa-f-lactam derivatives were pro-
vided as fully blocked compounds® and were hydrolyzed to
the zwitterionic species prior to the chromatography. This
procedure was carried out on small aliquots of the samples
and reactions were done in flamed glassware under a
nitrogen atmosphere. The following example illustrates the
process of deblocking: 16 mg of N-tert-butyloxy-carbonyl-
4-benzhydro-derivative I (mol. wt 695.7) (0.023 mmole)
were added to 0.15 mi anisole in an ice bath.

H
t-BuOCO-HN OMe
CONH \l 0

CO,H
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l CO,CHPh,

H |
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COH

Trifluoroacetic acid was chilled and 0.45 ml was slowly
added to the reaction vessel. The reaction proceeded for
25 min and was confirmed to be complete by TLC on silica
developed with 5% acetic acid in ethyl acetate. The reaction
mixture was evaporated on a Biichi rotoevaporator, tritu-
rated with ether (2-3 ml), filtered and washed with hexane.
The product was then dried in high vacuum over P,0s/
KOH for 1.5 h. The yield of the TFA salt was 10 mg (82%
theory). We have chosen 2 well-characterized chromato-
graphic systems to compare these nuclear isomers, and
these data are summarized in figures 1 and 2. The Ist
system was a reversed phase paired with ion mobile phase
on microBondapak C18 (Waters) (fig. 1). The solvent mix-
ture used was prepared by mixing an aqueous solution of
0.005 M tetrabutyl ammonium hydroxide, 1% ammonium
phosphate at pH 7 and 1% acetonitrile. The use of the
column 4x 300 mm with a flow rate of 2 ml/min led to a
pressure of 2000 psi. The 2nd system consisted of an ion-
exchange stationary phase, microBondapak NH, with a
mobile phase of acetic acid, methanol, acetonitrile, and
water (2/4/7.5/86.5) (fig.2). Using a column 4 x 300 mm
with a flow rate of 3 ml/min created a pressure of 3000 psi.

All chromatograms were obtained using Waters M6000A
pump, U6K septumless injector (Waters Assoc., Milford,
Mass.) with Schoeffel Model 770 UV detector (Schoeffel
Inst., Westwood, N.J.) at 254 mm (0.2 Aufs.) and Fisher
omniscribe recorder (Fisher Scientific, Cincinnati, Ohio).
Solvents used were all of the spectral purity type; solvents
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Figure 1. UV-range: 254 mm (0.2 Aufs.); chart speed: 5 mm/min; flow rate: 2 ml/min; column size: 4 x 300 mm; packmg: microBonda-
pak C18 (Waters); psi: 2000; solvent: 0.005 M TBA OH 1% NH4H,PO4, pH 7.0, 1% CH;CN.
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Figure 2. UV-range: 254 mm (0.2 Aufs.); chart speed: 5 mm/min; flow rate: 3 ml/min; column size: 4x 300 mm; packing: microBonda-
pak NH; (Waters); psi: 3000; solvent: 2/4/7.5/86.5 HOAc/MeOH/MeCN/H;0.
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Table 1. Comparison of cephalosporins and corresponding oxa-f-
lactam derivatives (paired ion chromatography (PIC) tetrabutyl
ammonium hydroxide (0.005 M) 1% CH3CN)
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Table 2. Comparison of cephalosporins and corresponding oxa-f-
lactam derivatives p NH; bonded phase propylamine on 10 pm
Silica (Waters) 2/4/7.5/86.5 HOAc/CH30H/CH3CN/H,0

Compounds 1A-5A  Compounds 1-35

kO k’S k’S/K’0
1A 485 1 815 1.68
2A 323 2 5.15 1.59
3A 1.08 3208 1.93
4A 0.92 4 131 1.42
SA 154 5 285 1.85

Compounds 1A-5A Compounds 1-5

kO k’S k’S/k’O0
1A 142 1 203 1.43
2A 162 2 213 1.31
3A 120 3 171 1.43
4A 132 4 176 1.33
5A 7.6 5 18.8 247

which were not available commercially were distilled in
glass before usage.

The data clearly indicate that a consistent trend in k’-values
should be expected with nuclear variation in these com-
pounds. In the case of the reversed phase system, changing
from sulfur [S] to oxygen [O] derivative gave rise to a nearly
linear decrease in k’-values. Table 1 illustrates this relation-
ship and indicates that the ratio k’'S/k’O is uniform. The
microBondapak NH, system also yielded a decrease in k’-
values in going from [S] to [O], but the data were not linear
(table 2). However, it indicates that the ratio K’'S/K’O is
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uniform in 4 out of 5 cases under these conditions. It is
obvious that the presence of the oxygen atom in place of
the sulfur atom has significant impact on the polarity of the
entire f-lactam compound, and if this property alone is
used to consider the chromatography of the derivative, a
linear response could be expected. Although, when the
additional ion-exchange property is exploited with the
microBondapak NH, column, non-linearity and change of
eluting order indicate that the effect of hetero-atom
replacement can have varied effects on the pKa and
therefore the retention properties in this system.
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The occurrence of 5-hydroxytryptamine in the holothurian, Pentacter crassa
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Summary. 5-Hydroxytryptamine (5-HT) and hypoxanthine were isolated chromatographically from the holothurian
Pentacter crassa. This study was initiated as a result of the observed hypotensive activity of a P. crassa extract. This activity
was also encountered in extracts of the holothurians Thelenota ananus and Stichopus chloronarus and can be attributed to

5-HT.

In the marine environment 5-HT has been identified as a
constituent of some species of molluscs':, sea anemones®,
annelids®, tunicates®> and gorgonians®. The function of 5-
HT in marine invertebrates, particularly molluscs, has been
the subject of much physiological and pharmacoclogical
research®® and it is now accepted that 5-HT does act as a
neurotransmitter and in some cases, e.g. anemones, as a
toxin., Few studies on the occurrence of 5-HT in echino-
derms have been undertaken. It has been reported’ that the
level of 5-HT in echinoderm nervous tissue is very low and
in the case of the sunflower starfish, 5-HT was not detect-
ed®. The presence of 5-HT in a sea urchin has been
indicated by fluorescence® and cytochemical analysis indi-
cated its presence in a starfish and a holothurian Pentacter
peterseni™. This report describes the isolation of 5-HT, and
hypoxanthine, from the holothurian Pentacter crassa (Ek-
man 1918) (Echinodermata: Holothuroidea)'!. Hypoxan-
thine is present in the marine environment in clams, fish
and soft corals!.

This study was undertaken as a result of the biological
activity displayed by an aqueous extract of P.crassa, which

was trawled from N.E. of Cape Peron, Shark Bay, Western
Australia and frozen upon collection. The frozen material
(1.39 kg) was ground cryogenically, extracted with water
and the aqueous extract A was subjected to a variety of
pharmacological and microbiological bioassays. Potent
hypotensive activity was observed when A was adminis-
tered iv. to pentobarbitone-sodium anaesthetized, deo-
xycorticosterone acetate-salt, hypertensive rats. Fractiona-
tion of A was guided by monitoring each separation for
hypotensive activity. A solution of A (350 g) in water (3 1)
was pumped through a column (52x45 cm) of Amberlite
XAD-2 resin which was then washed with water (5 1) and
methanol (9 1). Evaporation of the methanolic fraction gave
B (16 g) which was partitioned between ethyl acetate and
water to give an active, aqueous fraction C (9 g). An
aqueous solution of C (9 g) was chromatographed on a
column (7x 10 cm) of octadecyl silica which was eluted
with a water then water-methanol gradient. The material
eluted in water D (1 g) was inactive, however, it was
chromatogaphed on Sephadex G-25, fine, and a colourless
solid (22 mg) obtained at Vi/Vy 2.57-2.94 which was



