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Marine microorganisms such as bacteria and fungi inhabit
virtually any environment in the sea, and they are rich
sources of chemically and biologically diverse compounds. '

[n our scarch for bioactive compounds in marine micro-
organisms,” two new halogenated alkenoates, methyl 2.4-
dibromo-3-oxo0-2-decenoate (1) and methyl 2.4-dibromo-5-
oxo-3-decenoate (2). and the known sesquiterpencdiol.
cycloneroidol (3), were isolated from the broth of an

unidentified fungus, which was separated from the surface of

the marine red alga Gracillaria verrucosa collected at Jinha,
Ulsan in 2002.

2 cyclonerodiol (3)

The fungus was cultured {10 L) in a seawater-based
medium.” The resulting broth and mycelium were extracted
separately to afford crude extracts of 0.7 g and 6.5 g.
respectively. The broth extract (EtOAc) was subjected to a
combination of column chromatography on silica gel (»-
hexane/EtOAc) and octadesyl silica (ODS) gel (H:O/MeQOH)
to furnish the fractions containing compounds 1 and 2 (20
mg), and compound 3 (25 mg). Further purification of each
fraction by HPLC (YMC ODS-A, MeOH-H>0 =5 : 1) yielded
compounds 1 (5.5 mg), 2 (8.0 mg), and 3 (I | mg). respectively.

Compound 2° was isolated as a yellow oil which was
thought to have a molecular composition of CH s Br:O:
from the high resolution (HR) FABMS and '*C NMR data.

Three degree of unsaturation in HRFABMS implied that 2
contained two carbonyls and one double bond. The quasi-
molecular ions were observed at m/z 355, 357 and 359 with
the ratio 1:2: 1, indicating that compound 2 has two
bromine atoms. The [R spectrum of 2 showed absorptions
for ester (1743, 1137 em™) and enone (1697, 1265 cm™)
functionality. The UV spectrum also exhibited the presence
of an enone chromophore [257 nm (log €3.5)].

In the '"H NMR spectrum, the presence of an ester methyl

proton |8 3.85 (311, s. 1-OCI13)|. an olefinic proton |5 7.43
(1L, d..7 - 9.8 Hz. 1[-3)]. an allyl proton [5.28 (It1, d..J -
6.8 Hz. H-2)|. and n-penty! protons was inferred. Detailed
analyses of the 'H and ""C NMR spectra of 2, including the
results from COSY, DEPT, HMQC, and [IMBC experiments,
revealed signals ascribable to a methyl ester |6 3.85 (3H, s,
1-OCl13), 167.5 (C-1). 53.7 (1-OMc)]. 1.2.4.4-tetrasubstituted-
2-buten-1-one |8 528 (111, d,.J — 9.8 He, H-2). 7.43 (111, d.
J = 9.8 Hz, H-3)], 40.9 (C-2), 1354 (C-3), 1304 {(C4).
193.7 (C-3)]. and n-penty] moiety [§2.82 (2H. t..J~ 7.3 Hz.
[1:-6), 1.66 {211, m, t1>-7), 1.32 (4L, m. 1[>-8/9), 0.91 (311, 1,
J—= 6.6 Hz, 1:-10). 38.8 (C-6). 23.9 (C-7). 31.2 (C-8), 22 4
(C-9), 139 (C-10)| (Tablc 1}.

The connection of the functional groups in 2. which led to
the planar structure, was achieved on the basis of HMQC
and HMBC data. Key HMBC correlations from 1-OCHj5 to
C-1, from I1-2 to C-1, C-3, and C-4, Irom 11-3 to C-1 and C-
5. from 11-6 to C-5. and [rom [1-7 to C-5 were critical in
establishing the planar structure of 2.

Two bromines were confirmed to attach to C-2 and C-4 by
the HMBC correlations between H-2 and C-1. C-3, and C-4,
as well as the characteristic mass fragments of m~ 99
[Cs111,COJ" and 203 |M-C1:OCOCIBe| .

Compound 1° was obtained as a yellow oil, and HRFABMS

Table 1. 'H (8. mult. Jy and "C (8. mult) NMR Data for Methy]
2.4-Dibromo-3-ox0-2-dcecnoate (1) and [ts 3-deeenoate (2)°

Carbon 1 2
No. B & 81 &
| 161.9 (s) 167.5(s)
2 120.5 (s) 3.28(d.9.8) 40.9(d)
3 7.63(d.9.9) 137.7 (d) 7.43(d. 9.8) 135.4(d)
4 522(d.99) 47.4 (d) 130.4 (s)
5 199.9 (3) 193.7(s)
6 285(di. 17.3.7.3) 39.8(1) 2.82(1.7.3) 388
2.61(dt. 17.3.7.3)
7 1.66(m) 235 (0 1.66 (m) 239
8§ 1.32(m) 3L 1.32(m) 3L.2{0
9 1.32(m) 22.3 (1) 1.32 (m) 22.44(t)
10 0.90(t.6.9) 13.9 (q) 0.91(.6.6) 13.9(q)
1-OMe 3.87 (s) 33.8(q) 3.83(s) 53.74{q)

“Recorded in CDCL at 400 MHz ("H)y and 100 MHz (°C).
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and °C NMR methods established the molecular formula to
be C11H¢Br~0O;. The general features of its UV. IR and NMR
spectra (Table 1) closely resembled those of compound 2.
except that the coupling pattern of NMR signal assigned to
the methylene (H--6) was changed from triplet [§ 2.82 (ZH.
t,.J= 7.3 Hz. H--6)] for 2 to doublet of triplet [§2.6]1 (1H, dt.
J =173, 7.3 Hz, H,-6) and 2.85 (1H. dt. /= 17.3. 73 Hz.
Hy-6)] for 1 (Table 1).

Detailed analvses of the 'H and '>C NMR spectra of 1.
including the results from DEPT. COSY. HMQC. and HMBC
expenments. suggested that the metabolite 1 1s the positional
1somer of double bond of compound 2.

The location of double bond of the metabolite 1 was
determined by the HMBC data, in wluch diagnostic correlations
from H-4 to C-2. C-3. and C-5. and from H-6 to C-5, C-7.
and C-8 showed the C2-C3 double bond in 1.

On the basis of all of the foregoing evidence, the structures
of compounds 1 and 2 were determined as methyl 2.4-
dibromo-3-oxo0-2-decenoate and methyl 2.4-dibromo-3-o0xo-
3-decenoate. respectively,

Cyclonerediol (3).7 a sesquiterpenediol. was first reported
as a metabolite of the fungus Trichothecium reseum.™* Sub-
sequent isolations were made from Gibberella fitfikuroi”
Fusarium culmorum ' and Trichoderma koningii as the
plant growth regulatory active constituent.”> The biosvnthetic
pathway has been specifically established with the cell-free
extracts of G. figikuroi* for evclonerodiol.
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