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ABSTRACT: Seven novel withanolides, sinubrasolides A−G (1−7),

have been isolated from the cultured soft coral Sinularia brassica. The

structures of the new metabolites were determined by extensive

spectroscopic analyses, and the absolute configuration of 1 was

established by X-ray crystallographic analysis. The cytotoxicities of

compounds 1−7 against a limited panel of cancer cell lines also were

determined.

Previous chemical investigation of the wild-type soft coral

Sinularia brassica (May 1898) identified only four steroids in

this marine organism.1 Thus, it is likely that additional

secondary metabolites can be discovered by further chemical

investigation of this soft coral, as we have previously discovered

that many new bioactive natural products can be obtained from

cultured soft corals,2−5 as compared to wild-type organisms.

We therefore carried out an investigation of the chemical

constituents of cultured S. brassica. The study has led to the

discovery of novel withanolides, sinubrasolides A−G (1−7), by

conventional C18 reversed-phase HPLC and by tracing the

characteristic fragmentation patterns of the marine withanolides

by LC-MS/MS. The new structures were elucidated by

extensive spectroscopic analysis, and that of 1 was confirmed

by single-crystal X-ray diffraction analysis.

Withanolides are steroidal lactones mostly found in terrestrial

plants in which a C-22/C-26 δ-lactone is generally present in

the side chain, and in some cases a C-23/C-26 γ-lactone also

might occur.6−14 These steroidal lactones attracted the

attention of many chemists and pharmacologists due to their

interesting biological activities such as cytotoxic,6 antitumor,7,8

immunosuppresive,6,9,10 antimicrobial,11,12 anti-inflammatory,13

and chemopreventive14 activities. Withanolide-type compounds

also have been discovered from the soft corals Paraminabea

acronocephala13 and Minabea sp.,15 and some withanolides from

P. acronocephala were found to exhibit interesting cytotoxic and

anti-inflammatory activities.13 We report herein the isolation,

structure elucidation, and biological activities of marine

withanolides 1−7 from the cultured soft coral S. brassica.

■ RESULTS AND DISCUSSON

Specimens of the cultured soft coral S. brassica were collected

by hand in a cultivating pool located in the National Museum

of Marine Biology and Aquarium, Taiwan, in January 2010, and

stored in a freezer until extraction. The frozen bodies were

minced and extracted with organic solvent and partitioned

between EtOAc and H2O to yield an EtOAc-soluble product,

which was further purified by column chromatography to afford

compounds 1−7.

Sinubrasolide A (1), isolated as a colorless prism, has a

molecular formula of C28H38O4 as determined from its

HRESIMS data, implying 10 degrees of unsaturation. The IR

spectrum of 1 revealed the presence of carbonyl (νmax 1776 and

1661 cm−1) groups. Its 13C NMR data and DEPT (Table 1)

spectroscopic data displayed 28 carbon signals, including five

methyls, five sp3 methylenes, 10 sp3 methines (including three

oxymethines), three sp2 methines, and two sp3 and three sp2

quaternary carbons (including one ester carbonyl and one

ketone). The carbon NMR signals (Table 1) resonating at δC

186.3 (C), 155.6 (CH), 127.6 (CH), 123.9 (CH), and 168.8

(C) as well as the proton signals resonating at δH 7.05 (1H, d, J

Received: June 13, 2013

Published: October 15, 2013
