Tetrahedron Letters 56 (2015) 4215-4219

journal homepage: www.elsevier.com/locate/tetlet

Contents lists available at ScienceDirect

Tetrahedron Letters

Tetrahedron

Stellettapeptins A and B, HIV-inhibitory cyclic depsipeptides

from the marine sponge Stelletta sp.

@ CrossMark

Hee Jae Shin®', Mohammad A. Rashid **, Laura K. Cartner *", Heidi R. Bokesch *®, Jennifer A. Wilson?,

James B. McMahon ¢, Kirk R. Gustafson **

2 Molecular Targets Laboratory, Center for Cancer Research, National Cancer Institute, Frederick National Laboratory for Cancer Research, Building 562, Room 201, Frederick,

MD 21702-1201, USA

b Basic Science Program, Leidos Biomedical Research, Inc., Frederick National Laboratory for Cancer Research, Frederick, MD 21702-1201, USA

ARTICLE INFO ABSTRACT

Article history:

Received 13 March 2015
Revised 12 May 2015
Accepted 18 May 2015
Available online 22 May 2015

Keywords:
Depsipeptide
Sponge peptide
Stelletta
Anti-HIV

Two new HIV-inhibitory depsipeptides, stellettapeptins A (1) and B (2), were isolated from an extract of
the marine sponge Stelletta sp., collected from northwestern Australia. Structures of these cyclic nonribo-
somal peptides were elucidated on the basis of extensive NMR data analysis, and chemical degradation
and derivatization studies. Stellettapeptins contain numerous nonproteinogenic amino acid residues and
they are the first peptides reported to contain a 3-hydroxy-6,8-dimethylnon-4-(Z)-enoic acid moiety.
Compounds 1 and 2 potently inhibit infection of human T-lymphoblastoid cells by HIV-1gr with ECsq val-
ues of 23 and 27 nM, respectively.

Published by Elsevier Ltd.

Marine sponges in the genus Stelletta have proven to be an
extremely rich source of structurally diverse and biologically active
natural products.' Marine sponges frequently contain nonriboso-
mal peptides that have unusual amino acid residues and aliphatic
moieties reminiscent of the mixed nonribosomal peptide syn-
thetase (NRPS)-polyketide synthase (PKS) pathways of microor-
ganisms, which suggests the involvement of symbiotic microbes
in their production.” In the course of our search for bioactive
metabolites from marine organisms, we obtained two new cyclic
depsipeptides from a sponge of the genus Stelletta. We report
herein the isolation, structure determination, and HIV-inhibitory
properties of stellettapeptins A (1) and B (2).

Stellettapeptin A (1) was isolated as an amorphous solid, which
had a molecular formula of Cg;H;psN16023 from analysis of
HRESIMS data coupled with 'H and >C NMR spectral data
(Table 1). The presence of a large number of exchangeable
amide NH protons (5y 6.80-9.98 ppm) and carbonyl resonances
(3c 170.0-182.4 ppm) in the 'H and '3C NMR spectra of 1 was
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characteristic of a peptide derivative. Detailed analysis of 2D
NMR data enabled us to assign 11 amino acid residues:
N-methylalanine (NMeAla), B-methoxytyrosine (B-OMeTyr),
N-methylglutamine (NMeGln), leucine (Leu), glycine (Gly),
3-methoxyalanine (3-OMeAla), threonine (Thr), 3,4-dimethylglu-
tamine (3,4-DiMeGIn), 2,3-diaminobutanoic acid (Dab), 3-hydrox-
yglutamine (3-OHGIn), and 3-hydroxyasparagine (3-OHAsn)
(Table 1). Additionally, a 3-hydroxy-6,8-dimethylnon-4-enoic acid
(Hdna) moiety was identified (Fig. 1).

The sequence of amino acid residues in stellettapeptin A (1) was
deduced from inter-residue NH/CHa ROE interactions, acquired in
CDsOH, and HMBC correlations as shown in Figure 2. The Hdna
unit was defined by "H-'H COSY and heteronuclear correlation
NMR data, and its double bond assigned Z geometry based on the
10.5 Hz vicinal coupling between the H-4 (64 5.37) and H-5 (Jy
5.21) olefin protons. The Hdna moiety was linked to the N-termi-
nus of the 3-OHAsn residue by an HMBC correlation from the
3-OHAsn NH (dy 8.25) to the carbonyl (6¢c 175.2) of Hdna. This
linkage was also supported by ROESY correlations between the
3-OHAsn amide proton and the Hdna H,-2 (dy 2.36, 2.61) methy-
lene protons. The secondary amide NH signal (éy 7.88) of
3-0OHGIn correlated with the C-1 carbonyl (6c 171.8) of 3-OHAsn
in the HMBC spectrum, which connected these residues, while
the 3-OHGIn a-methine (5y 4.52) showed a ROESY correlation with
the amide NH (5y 8.75) of Dab. The amino acid sequence was
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Table 1
NMR spectral data for 1 (600 MHz, CD;0H)
Position Sc Sy (J in Hz) HMBC
NMeAla
1 1714
2 51.9 5.42 q (7.0) 1, 3, N-Me, 13 ometyr
3 13.3 1.28 d (7.0) 1,2
N-Me 29.5 2.68s 2, 13.0MeTyr
3-OMeTyr
1 170.0
2 53.8 4.92" dd (10.5, 9.8) 1,3
3 84.4 4.53d (9.8) 1,2,4,59
3-OMe 56.9 3.10s 3
4 129.5
59 131.5 7.17 d (8.3) 3,6,7,8
6,8 116.2 6.80 d (8.3) 4,7
7 158.8
NH 8.23d (10.5) 2, 1NMeGIn
NMeGln
1 170.8
2 55.8 4,76 m 1, 4, N-Me, 1y
3 25.1 1.29 m 5
1.54 m 2,4,5
4 321 1.61 m 2,3,5
1.69 m 2,3,5
5 177.9
5-NH, 6.80 br s 4,5
7.05 brs 5
N-Me 304 293 s 2, Tieu
Leu
1 174.0
2 49.4 472 m 3, laiy
3 40.7 123 m
1.61m 5
4 26.2 1.66 m 3
5 215 0.90° d (6.5) 3,4,6
6 23.6 0.95d (6.5) 3,4,5
NH 7.20d (9.2) Ty
Gly
1723
44.2 3.51 dd (17.0, 5.2) 1, 13.0meAla
3.95dd (17.0, 6.1) 1, 13.0meAla
NH 9.08 dd (6.1, 5.2) 2, 13.0Meala
3-OMeAla
1 172.8°
2 554 448 q(7.2) 1,3, e
3 71.6 3.74 m 1, 2, 3-OMe
3.79 m 1, 2, 3-OMe
3-OMe 59.5 3.39s 3
NH 8.47 d (7.2) 2,3, Tone
Thr
1 172.9°
2 57.4 5.20 dd (10.2, 2.8) 1,3, 4
3 71.6 5.60 dq (6.6, 2.6) 4, Tnmeala
4 14.8 1.18 d (6.3) 2,3
NH 8.93d (10.2) 2, 13 4-piMeGIn
3,4-DiMeGIn
1 1741
2 59.3 4.09 dd (9.3, 2.9) 1, 3, 3-Me, 4
3 36.8 247 m 2, 3-Me, 4-Me, 5
3-Me 17.3 1.28 d (6.9) 2,3,4
4 449 272 m 2, 3, 3-Me, 4-Me, 5
4-Me 14.0 1.32d(7.1) 3,4,5
5 182.4
5-NH, 714 br s 4,5
7.87"brs 5
NH 9.98 br s 1pab
Dab
1 171.6
2 56.4 456 t (6.1) 1, 3, 4, 15.0HGIn
3 49.5 395 m
3-NH, 7.73 2H, br s
4 16.8 1.43 d (6.8) 2,3
NH 8.75 d (6.9) 2, 3, 13.0HGIn
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