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Dysamide U, a new trichlorinated diketopiperazine from the

sponge Dysidea sp.
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Dysamide U, a new trichlorinated diketopiperazine (1) along
with seven known ones (2—8) were isolated from the sponge
of Dysidea sp . collected from the Pacific ocean. The structure
of dysamide U (1) was elucidated by high resolution FABMS
and "H NMR data including COSY and RCT-COSY.
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Introduction

Sponges of the genus Dysidea (Order Dendrocerati-
da, Family Dysideidae) have been sources of a variety
of organic compounds,! such as terpenoids,? steroids,?
polybrominated diphenyl ethers,* and polychlorinated
peptides.>™ Tt has been confirmed that the terpenoids
and steroids isolated from Dysidea sponges are their true
metabolites, but the polyhalogenated metabolites are pro-
duced by cyanobacterial symbionts.!"®

In our earlier papers, we reported sesquiterpene,
sterol,”® and chlorinated diketopiperazine®® from the
sponge D). fragilis collected from the South China Sea.
In continuation of our studies on Dysidea species, we
have obtained specimens which possibly contained
cyanobacterial symbionts because of the greenish interi-
or.* The study led to the isoltaion of dysamide U (1), a
new trichlorodiketopiperazine, and seven known ones
2—8. In this paper, we describe the isolation of these
compounds and the structure elucidation of dysamide U.

Results and discussion

The specimens were extracted twice with MeOH and

* E-mail: cesZlm@ zsu.edu.cn
Received March 7, 2000; accepted June 12, 2000.

then twice with MeOH-CH,Cl, (1:1), and the com-
bined extracts, after removal of solvents, were subjected
to solvent partitioning'® to give hexane, CH,Cl, and n-
BuOH soluble fractions. The CH,Cl, solubles were chro-
matographed over a silica gel open column. Selected
fractions from this chromatography were rechro-
matographed on reversed phase HPLC to yield dysamides
1—8.

All the compounds we report here are polychlorinat-
ed, a feature readily recognized by diagnostic clusters of
isotope peaks in their mass spectra.'” All the compounds
have one double bond, whose stereochemistry could be
distinguished by the chemical shift values of 3'-H and
4’-H. In the Z isomers 7 and 8, 3'-H (5 ca. 6. 1) was
observed farther downfield than in the E isomers 1—6
(3 ca. 5.6), due to deshielding by the carbonyl group.
Conversely, in the Z isomers 4'-H resonated farther up-
field (~ & 3.65) than in the E isomer ( ~§ 5.20).
Compound 5 has a hydrogen at 7-N in places of methyl
groups in all other compounds, thus the methyl: singlet
for the methyl at 7-N disappeared, and instead of ob-
serving an exchangeable broad singlet at 8 6.6 in the 'H
NMR spectrum of 5. In addition, a doublet of triplets at
04.1 for 2-H in 5 was observed instead of a doublet of
doublets for 2-H in 2. Unlike other compounds, 6 has a
hydroxyl group attached to 2-C, therefore no signal
around 8 4 was observed in the '"H NMR spectrum of 6.
However, there was a singlet at § 4.5 corresponding to
the proton of a hydroxyl group. The ultimate identifica-
tion of all known compounds was based on comparison of
their MS and 'H NMR data with those reported in the
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literatures. " 1©

Dysamides 1, 2, 3 and 6 showed antibiotic activi-
ties toward Staphylococcus, Bacillus and Escherichia at
a concentration 1.0 pg/dish.

Dysamide U (1) was obtained as a trace compo-
nent. Its molecular formula Cyi4Hy CL5N,0, determined
by HRFABMS (m/z 355.0745; caled for Cy4Hp-
CLN,0, 355.0747) contained one less chlorine than
that of 6, 6'-didechloro-2, 3-dihydrodysamide C (4).’
The 'H NMR data of 1 were similar to those of compound
4 except that the doublet at § 6.03 (J =3 Hz) in the
'H NMR spectrum of 4 was missing in the data for 1.

Instead, two geminal proton signals were observed at &
3.82(dd, J=10.8, 4.9 Hz, 6-H) and 3.49(dd, J
=10.8, 3.9 Hz, 6-H). Two spin systems (3’-H to 6'-
H and 2-H to 6-H) could be delineated from the COSY
and RCT (relay coherence transfer)-COSY™ spectra of
1. Therefore, structure 1 was assigned to dysamide U.
The E-configuration of the carbon-carbon double bhond
‘was assigned on the basis of the chemical shifts of 3'-H
(85.40) and 4’-H (3 4.12).

Dysamide U (1) is the first example of trichlorinat-
ed compounds in the diketopiperazine family.
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General experimental procedures

All solvents were redistilled. Merck Si gel 60
(230—240 mesh) was used for vacuum flash chro-
matography. HPLC was conducted using a UV detector
and a Spherex 5 Cj3 column. NMR experiments were
conducted with a Varian VXR-500 instrument equipped
with a 3 mm 'H/BC switchable gradient microprobe
(MDG-500-3) and a pulsed field gradient driver; sig-

the solvent used. FABMS were measured on a VG ZAB-
E mass spectrometer, and optical rotations on a Rudolph
Autopol IIT Automatic Polarimeter.

Animal material

The sponge Dysidea sp. was collected in August,
1995, at Yap, Federated States of Micronesia, and
frozen shortly after collection. The sponge was identified
by Dr Michelle Kelly, National Institute of Water and
Atmospheric Research, Private Bag 109-695, Newmar-
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ket, Auckland, New Zealand.
Extraction and isolation

Freshly thawed specimens of the sponge (2.8 kg.
wet wt.; 350 g dry wt. after extraction) were cut in
small pieces and soaked in MeOH (2 x 3 L) followed by
MeOH-CH,CL,(1:1) (2x3 L) . The extracts were con-
centrated under vacuum and combined to give a residue
which was dissolved in 700 mL of 10% aqueous MeOH.
The slurry solution was partitioned against hexane (2 x
700 mL) to afforded hexane-solubles (6.83 g). The re-
sulting aqueous solution was diluted to 30% water in
MeOH and partitioned against CH,Cl, (2 x 910 mL).
This gave CH,Cl, (4.17 g)soluble fraction and aqueous
MeOH which was concentrated in vacuo and extracted
with n-BuOH (2 x 300 mL) to give 1.98 g of n-BuOH-
solubles. This partitioning process effectively extracted
the nonpolar fatty acids and their esters in the hexane
fraction, and the polar nucleosides in the n-BuOH frac-
tion. The CH,Cl, solubles were fractionated by flash
chromatography over silica gel using increasing amounts
of EtOAc in hexane as eluent (10% EtOAc-hexane to
EtOAc). Nine fractions were collected. The third,
fourth and sixth fractions were each rechromatographed
over reversed phase Cijg HPLC using 30% H,0-CH,CN
as eluent. Fraction three yielded dysamides 2—4, frac-
tion four afforded compounds 2, and 4—6, and fraction
six yielded compounds 7 and 8.

Dysamide U (1) 0.6mg. [alp -23°(e¢
0.05, EtOH). 84(CDCL): 6.18(d, J=3.0 Hz, 6'-
H), 5.40(d, J=8.8 Hz, 3’-H), 4.08—4.16(m,
4'-H), 3.92(dd, J=3.9, 9.8 Hz, 2-H), 3.82(dd,
J=10.8, 4.9 Hz, 6-H), 3.49(dd, J=10.8, 3.9
Hz, 6-H), 3.18(s, NMe), 3.04(s, NMe), 1.96—
2.08(m,3-Hand4-H),1.45—1.55(m,3-H),
1.29(d, J=6.5 Hz, 5-H), 1.05(d, J =6.5 Hz,
5-H). HRFABMS m/z 355.0745 (caled for Ci4Hp-
ChN,0, 355.0747) .

2,3- Dihydrodysamide C (2) 10.8 mg. [alp
- 150°(c 1.00, EtOH), 'H NMR, and MS data iden-
tical with literature data.® ‘

Dysamide K (3) 1.2mg.[a]p—70.3°(c
0.10, EtOH). 'H NMR, and MS data identical with
literature data. '

6,6’ - Didechloro-2 ,3- dihydrodysamide C (4)

0.9 mg. 'H NMR, and MS data identical with literature
data.’

7-N-Demethyl-2 , 3-dihydrodysamide C (5)
0.7 mg. '"HNMR, and MS data identical with literature
data.”

Dysamide Q (6) 1.3 mg. 'H NMR, and MS
data identical with literature data.

Dysamide I (7) 0.8 mg. 'H NMR, and MS
data identical with literature data.®

Dysamide M (8) 0.6 mg. 'H NMR, and MS
data identical with literature data.®
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