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Geodia barerti (Bowerbank) Lamarck is
predominant on the deep bottoms in the
Koster fjord on the northern Swedish
west coast. Chemical investigations of
the genus Geodia (phylum Porifera,
order Tetraactinellidae, class Demo-
spongiae, family Geodidae) are very lim-
ited (1-17)."

In a screening of crude extracts of
marine organisms, aqueous and MeOH
extracts of G. baretti exhibited strong
contractile activity in the isolated
guinea-pig ileum assay (18). The aque-
ous extract was devoid of lectinlike ac-
tivity (19).

The EtOH extracts of freshly col-
lected material, on LH-20 cc, gave rise
to seven fractions (Table 1) all exhibiting
either contractile activity or inhibition
of electrically stimulated guinea-pig
ileum. The nature of these fractions was
investigated by "H nmr and tlc. Fraction
1 contained phthalates, presumably ar-
tifacts from the isolation procedure.
Fractions 2, 3, and 4 lack aromatic pro-
tons and uv (254 nm) absorption but
have intense signals at 8 2.9-3.4 ppm
indicating low mol wt hydrophilic com-
pounds. Dragendorff-positive reactions
attested to nitrogenous constituents like
betaines and taurine. Fraction 7 appar-

The sponge referred to as Geodia gigas by Ac-
kermann and List (4,5) must be G. baretti, and
Geodia cynodium of DeRosa e 4/, (10) is actually
Geodia cydonium (personal communication, Dr.
O.S. Tendal, Zoological Museum, University of
Copenhagen).

ently contained minor amounts of
aromatic compounds.

Only fractions 5 and 6 were further
investigated and resulted in the identifi-
cation of barettin, adenosine (fraction
6), histamine (responsible for the main
activity of the crude extract), and inosine
(fraction 5), identified by comparison
with authentic samples. Fraction 5, in
addition, yielded three N-methylated
nucleosides, namely 3-methylcytidine
(3mCyd) {1}, 3-methyl-2'-deoxycytidine
(3mdCyd) {2}, and 3-methyl-2’-deoxy-
uridine (3mdUzd) [3]. The biological
activities of the isolated compounds and
some reference nucleosides are given in
Table 2. The structures of the three nu-
cleosides were inferred from comparison
of fabms, 'H-nmr, and *C-nmr data
with values reported for the synthetic
compounds (see Experimental). The pres-
ence of 3mdUrd [3] is curious, because

1 R,=NH,, R,=OH
2 R,=NH,, R,=H
3 R,=O,R,=H
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TABLE 1. Effect of Chromatographic Fractions in the Guinea-Pig Ileum Assay.
Fraction no Volume Yield Concentration Contraction Inhibition

' (ml) (%) (g/mb* (%’ (%)

1o 500 1073 20 0 509

2.0 135 3 200 44 0

3. ... 106 15 200 60 0

L 117 29 200 79 0

5. . ... 440 30 2.5 100 0

6. .. ... ... 542 8 20 0 35

/2P, 1500 3 200 0 52

EtOH extract . . . 12 95 0

“Concentration of the fraction in the organ bath (5 ml).
SContraction (%) as compared with 0.2 pwg/ml histamine (100%). The values are means of two injec-

tions.

‘Inhibition (%) of electrically induced contractions. The values are means of two injections.

9dEffect due to contaminants (phthalates).

deoxyuridine is not naturally occutring.
This compound could be formed by mild
hydrolysis of 3mdCyd {1} during the
isolation procedure. Although methyla-
tion of polynucleotide and oligonucleo-
tide sequences is a well known phenom-
enon, methylation of DNA-bound de-
oxycytosine is only known to occur in
position 5 (20). 3mCyd {1] has been iso-
lated from yeast RNA hydrolysates (21)
and human urine (22). We believe that
the present conditions of extraction and
isolation are far too mild to produce nu-
cleosides by hydrolysis of polymeric ma-
terial. Hence, at least 3mCyd {1} and
3mdCyd {2} and possibly also 3mdUrd

[3] are natural products present as the
free nucleosides. This need not be the
case with the purine bases isolated by

. Ackermann and co-workers (2,3,6), as

extreme hydrolytic conditions were used.

To the best of our knowledge,
3mdCyd {2} and 3mdUrd [{3] have never
been found as free natural products be-
fore.

Unusual nucleosides are not unprec-
edented in marine organisms. Sponges
(23-27), nudibranchs (28,29), an acorn
worm (30), and a red alga (31) all gave
unusual nucleosides. Most of these nu-
cleosides have potent biological or phys-
iological effects. It is noteworthy (Table

TABLE 2. Effect of Isolated Metabolites and Reference Nucleosides in the Guinea-Pig Ileum Assay.
Nucleoside Concentration Contraction Inhibition
(pg/mly* (%) (%)
Adenosine . . . ... ... ... 15 0 85
Inosine . . . . . ... .. .. .. 200 0 23
3mCyd (21 . . . . .. .. .. .. 67 60 0
3mdCyd (2} . .......... 232 60 0
3mdUrd {3} . . ... ...... 50¢ 0 0
Cytidine . . . . ... ... ... 1200 0 0
Uridine. . . . ... ....... 1200 0 83
Deoxycytidine . . . . . ... .. 1200 0 27
Barettin . . . . . ... ... .. 15 0 62

*Concentration of the fraction in the organ bath (5 ml).
®Contraction (%) as compared with 0.2 pg/m! histamine (100%). The values are means of two injec-

tions.

“Inhibition (%) of electrically induced contractions. The values are means of two injections.
4Only tested in this concentration due to limited amounts of material.
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2) that only 1 and 2 exhibit strong con-
tractile activity in the ileum assay,
whereas most other nucleosides have
either no effect or inhibitory effect on the
electrically stimulated preparation. The
products described here are present only
in minute amounts: inosine 4 X 1079,
3mdCyd 6X107%%, 3mdCyd 2X
107%%, 3mdUrd 6 X 107°%, histamine
2X 10"4%, barettin 1X 10 %%, and
adenosine 3 X 107°%, all based on wet
wt. Normally such low abundances are
taken as an indication of an exogenous
source of metabolites. It is an open ques-
tion whether these products originate
with the sponge or with some associated
microorganisms.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
Tlc was carried out on either 0.25 mm (Merck no.
5729) or (in preparative scale, ptlc) 0.5 mm
(Merck no. 5744) silica 60 F,s5,4 plates. Cc was
carried out on Si gel (Merck no. 9385) using the
flash technique or on Biogel P-2 (Biorad 200400
mesh) using a low pressure pump and uv detec-
tion at 280/206 nm. Nmr spectra were recorded
on a JEOL FX 90Q MHz instrument in the sol-
vents specified. Eims and fabms were taken on a
JEOL DX303 instrument. Fabms are uncorrected
for background. The tests for guinea-pig ileum
contracting effect (32) as well as the inhibition of
electrically induced contractions (33) were per-
formed as described.

ISOLATION PROCEDURES.—G. baretti was
collected by dredging at 4060 m in July, 1985
in Koster fjord off the Swedish west coast; a
voucher specimen is deposited in the Department
of Pharmacognosy, University of Uppsala. Ot-
ganisms were frozen for transportation to Uppsala
where freshly thawed material (5.3 kg wet wt)
was extracted at room temperature (12 h) with
95% EtOH (2 X 15 liters). Evaporation in vacuo
left a residue (120 g). MeOH extraction and cen-
trifugation left insoluble matter (67 g) and, after
evaporation of the supernatant, 50 g soluble ma-
terial.

Chromatography of MeOH-soluble material
(25 g) on a Sephadex LH-20 (400 g) open bed col-
umn with MeOH as mobile phase gave rise to
seven fractions, numbered 1-7 (Table 1). The
fractions were detected by tlc analysis using two
mobile phases: (A) EcOH (95%)-aqueous NH
(25%) (8:2) and (B) CHCI;-MeOH (1:1). Visual-
ization of the tlc’s was effected by uv (254 and 366
nm) and by ninhydrin and vanillin/H,SO spray-
ing. Fractions 5 and 6 were further purified on Si-
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60 columns with CHCl;/MeOH gradient (10%
steps) elution using tlc as described above for de-
tection.

Selected fractions originating from fraction 5
were separated on Biogel P-2 columns with dis-
tilled H,O as eluent (low 2 ml/min) using uv
monitoring. Almost pure histamine and inosine
were obtained. Ptlc using system A gave 9.1 mg
pure histamine, which after conversion to the di-
hydrochloride proved identical with an authentic
sample. Ptlc with solvent system C {iPrOH-
H,0-aqueous NH; (25%) (18:1:1)] yielded 2.2
mg pure inosine, identical (Rf, 'H nmr, eims)
with an authentic sample.

Ptlc using system C served to purify the N-
methylated nucleosides from two other Biogel P-
2 fractions. One yielded 32 mg 3mCyd {1} and
the other 8.8 mg 3mdCyd {2] and 3.2 mg
3mdUrd {3}. The identity of the anions as-
sociated with 1 and 2 was not investigated, but
they are likely to be chloride ions.

The identity of the nucleosides was established
from fabms data and from comparison of nmr ("H
and '*C) chemical shifts with reported values. For
compound 1, nmr (D,0, DSS internal standard)
only exhibited chemical shifts compatible (**C
signals identical within 0-0.3 ppm) with re-
ported values (34). Fabms showed abundant sig-
nals at m/z 258 (23%) for [M1", m/z 126 (50%)
for the protonated heterocyclic base [BH1", and
miz 110 (15%) for {BH —NH5]+ in agreement
with sims experiments (36). For compound 2,
nmr (DMSO-dy) results were virtually identical
with '*C- and 'H-nmr data reported (34,39).
Fabms gave signals at m/z 242 (2%) for [M}", m/z
126 (7%) for {BH}" and m/z 110 (100%) for
{BH— NH5}+ in agreement with reported sims
data (36). For compound 3, nmr (D,0) gave al-
most identical (*>C signals identical within 0—
0.3 ppm and 'H signals within 0-0.03 ppm)
chemical shifts to those reported (37). Fabms
exhibited signals at m/z 243 (7%) for IMH1", m/z
127 (20%) for {B + 2H}" and m/z 117 (7%) for
the sugar moiety s+,

Fraction 6 gave crude barettin (7.5 mg, 80%
pure) identified by comparison (tlc and 'H nmr)
with an authentic sample. Another fraction from
the Si-60 column gave crude adenosine, which
after further purification (ptlc system C) gave 1.6
mg adenosine identical (eims, 'H nmr, Ry value,
and biological activity) with an authentic sample.
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