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New B-carboline Alkaloid from Marine Sponge
Hyrtios reticulatus
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An Indonesian specimen of marine sponge Hyrtios reticulatus was found to
contain a new B-carboline alkaloid [4-carboxy-6-hydroxy-B- carboline]. The structure
was determined on the basis of spectral properties (ESI/MS/MS, UV and 'H NMR) and
through comparison with the reported B-carboline Alkaloids.
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Marine sponges of genus Hyrtios (class
Demospongiae, order Dictyoceratida, family
Thorectidae) '? are rich source of structurally
diverse metabolites including terpenoids, mainly
sesterterpenes, and sesquiterpene quinones:
macrolides, indole and B-carboline alkaloids !°.
Many of these metabolites possess important
biological activities as anticancer, cytotoxic,
antiplasmodial, anti-inflammatory, antifungal,
antineoplastic, antibacterial, antiproliferative
activity and inhibition of HIV'"!. Previous chemical
investigation of H. reticulatus revealed the
presence of novel derivative 1,6-dihydroxy-1,2,3,4-
tetrahydro-B-carboline together with serotonin, 6-
hydroxy-1-methyl-1,2,3,4-tetrahydro- B-carboline
and 6-hydroxy-3,4- dihydro-1-oxo-[-carboline®. In
the present study the Indonesian sponge Hyrtios
reticulatus was chemically investigated to isolate
compound 1 from the biologically active butanol
extract. The structure of the isolated compound
was elucidated using UV, '"H NMR spectroscopy
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and mass spectrometry. The butanol extract
showed mild growth inhibition activity against
different cell lines including rat brain carcinoma
(PC12) and human cervix cancer cells (HELA).

EXPERIMENTAL

Sponge Material

Marine sponge Hyrtios reticulatus,
Thiele (reference no. TM21) was collected near
the coast of Kapoposang island, Indonesia at a
depth of 12 m, on August 1997 and immersed in
ethanol immediately after collection. The specimen
consisted of long orange brown-colored branches
with side branches only very near the point of
attachment. Several oscules up to 2 mm in diameter
were present along the branches. Conules (3-4 mm
apart) of 1-2 mm high were also present. The orange
color was more enhanced at the apexes of the
conules. The sponge was identified by Prof. Van
Soest (Amsterdam) and a voucher specimen was
kept in ethanol in the Zoological Museum
Amsterdam under the registration number ZMA
POR 14464.
Apparatus

Mass spectra recorded on Finningan
MAT TSQ-7000 mass spectrometer, while 'H NMR
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Table 1. "H NMR data of compound 1 -3

No. Compound 1 Compound 2 (MeOD)® Compound 3
(DMSO, 400 MHz) (DMSO- d )@

1 8.80 (1H, s) - 2.78 (3H, s, COCH,)

3 8.90 (1H, s) 8.41 (1H, d, 4.8 Hz) 8.44 (1H, d, 5.0 Hz)

4 12.54 (1H, s, OH) 8.14 (1H, d, 4.8 Hz) 8.24(1H, d, 5.0 Hz)

5 7.66 (1H, d, 1.9 Hz)* 7.56 (1H, d, 2.4 Hz,)* 8.12 (1H, d, 8.2 Hz)

6 9.30 (1H, s, OH) - 6.92 (1H, d, 8.2 Hz)

7 7.14 (1 H, dd, 8.8, 1.9 Hz)* 7.13 (1 H, dd, 8.5, 2.4 Hz)* 3.83 (3H, )

8 7.51 (1H, d, 8.8 Hz)* 7.53 (1H, d, 8.5 Hz)* 7.35 (1H, d, 2.1 Hz)

NH 11.83 (1H, s) - 11.65 (1H, s)

* Comparable signals of ring A protons for both compounds
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Fig. 1. Structure of compounds 1 -3
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Fig. 2. Expected ESI/MS/MS fragmentation of compound 1.
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spectrum was recorded on Bruker ARX 400 NMR
spectrometer, UV spectrum was measured in
methanol on a Perkin-Elmer UV/Vis lambda
spectrophotometer. Solvents were distilled prior
to use, and spectral grade solvents were used for
spectroscopic measurements. TLC was performed
on TLC plates pre-coated with silica gel F,, (Merck,
Darmestadt, Germany). Semi-preparative HPLC was
performed on HPLC system (Merck, Darmestadt,
Germany) coupled with UV detector L7400 (UV
detection at 280 nm), the separation column (8 x
250 mm) pre-packed with Eurosphere C18 (Knauer,
Berlin, Germany). The compound was eluted with
solvent system of MeOH/H, O containing 1% TFA
for improved separation, at a flow rate of 5 ml/min.
Extraction and isolation

Specimens of H. reticulatus was freeze
dried (50.9 g dry weight) and repeatedly extracted
with MeOH (500 ml x 4) and the combined extracts
were filtered and concentrated under reduced
pressure to afford 12.4 g of crude extract. The
residue was dissolved in water and methanol (9:1),
adjusted to 300 mL before sequentially partitioning
against hexane (extract, 1.8 g), Ethyl acetate (extract,
0.6 g) and butanol (extract, 1.1 g). The butanol
extract was subjected to gel filtration
chromatography using sephadex LH-20 column
using MeOH as eluent to give 20 fractions. Fraction
10 was subjected to semi-preparative HPLC using
water and methanol with 0.5% TFA. This led to the
isolation of compound 1 with nearly 95 % degree
of purity.
Compound 1

Was isolated as a yellow residue (2.5 mg).
The UV é max 216, 245, 284,310 shand 410 nm. The
positive ESI-MS/MS [M + H]" at m/z 229 fragments
ion 201 [M" - CHN], m/z 157 [M*~C,H,0,], 175
[M"—C,H,0+2H], m/z, 101 [M" - 4H - C,H,O,N],
andm/z71[C,H,0,+H or C,H,0+3H ]. The ' HNMR
(DMSO-d,-400 MHz) data of 1 Table 1.
Biology
Antimicrobial assay '°

Agar plate diffusion assay was done using
gram positive bacteria Bacillus subtilis 168, gram
negative bacteria Echerichia coli (ATCC 25922)
and two fungal strains: Cladosporium herbarum
and Cladosporium cucumerinum. Sterile filter
paper discs were impregnated with 20 pg of sample
using methanol as the carrier solvent. The
impregnated discs were then placed on agar plates

previously incubated with the above strains.
Control was done with methanol only. After
incubation at 27°C for 48 and 72 hrs, inhibition
zone diameters were measured in mm.
Cytotoxicity assay '¢

Antiproliferative activity of butanol
extract was examined against several cell lines rat
brain carcinoma (PC12) and human cervix cancer
cells (HELA) and was determined through MTT
assay as mentioned earlier '°.

RESULTSAND DISCUSSION

Chromatographic separation of the
butanol fraction of Hyrtios reticulatus sponge
afforded new (3-carboline alkaloid 1.

Compound 1

The UV spectrum of compound 1 showed
absorption bands at A max 216, 245, 284, 310 sh
and 410 nm suggested a conjugated indole moiety
and this is closely related to the UV data of
hyrtiosulawesine °, The positive ESIMS analysis
exhibited a protonated molecular ion peak at m/z
229 [M"+ H] for the molecular formula C ;HN,O,.
While the positive ESI/MS/MS Fig. 2. showed
fragmentionatm/z 157 [M*—C,H,0,-H] indicated
the presence of a carboxylic acid functionality in
the molecule adjacent to CH=. Other fragments at
m/z201 [M" - CHN] indicated the presence of N=CH
moiety. This was confirmed from the '"H NMR data
Table 1 which showed two downfield singlet signals
atd, 8.80 (1H, s) and 8.90 (1H, s) for H-1 and H-3
respectively. The downfield shift of protons 1 and
3 indicated that the two protons are adjacent to
hetero-atom =CH-N=CH-. The other mass fragment
atm/z 101 for [M*- (C,H,O,N+4H)] confirmed the
presence of COOH-C=CH-N=CH moiety in ring B.
Furthermore the '"H NMR data of compound 1
showed two more downfield singlets at 3, 12.54
and ,, 11.83 for two exchangeable protons of the
carboxylic OH and indolic NH-moieties,
respectively. The presence of the phenolic OH
moiety in ring A was evident from the 'H NMR
(DMSO-d6) chemical shift at 8, 9.30, The position
of this OH at 6 was established by comparison of
the 'HNMR signalsat 6, 7.14 (1 H,dd, 8.8, 1.9 Hz,
H-7),7.66 (1H,d, 1.9 Hz,H-5) and 7.51 (1H, d, 8.8
Hz, H-8) with those of Hyrtiosulawesine 2, Table
1° which indicated that this compound possesses
the same 6-hydroxy-f-carboline moiety. And the
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substitution is not at position 7 as harmine
derivative (3) or harmic acid (4) *. The mass
fragments at m/z 175 [M*- C,H,0-2H] and m/z 71
[C,H,O] confirmed the presence of free hydroxyl
group at ring A. The above data confirmed with no
doubt that compound 1 is 3-carboxy-6-hydroxy-
- carboline which is new compound.
Antimicrobial assay

In this assay the butanol extract showed
no activity against the used microorganisms.
Cytotoxicity Assay

In this assay the butanol extract showed
mild growth inhibition activity against the used
cell lines at concentration 50 pg/ml. We could not
carry out the biological activity for compound 1
due to the low yield.
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