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Pitiamides A and B, Multifunctional Fatty Acid Amides from Marine Cyanobacteria
Cai, W.; Matthews, J.H.; Luesch, H. (University of Florida) and Paul, V.J. (Smithsonian Marine Station)
Introduction 
Pitiamide A was isolated from an extract of a mixed assemblage of Lyngbya majuscula and a Microcoleus sp. found growing on intact colonies of the hard coral Porites cylindrica on Guam [1]. This compound has not been linked to biological activity yet. An analogue of pitiamide A, named pitaimide B, was co-isolated with pitiamide A without full structure elucidation, but was hypothesized to be a mixture of E/Z isomers around the terminal double bond [1].  Here, we describe isolation and structure determination of these elusive isomers, 1E-pitiamide B and 1Z-pitiamide B using bioassay-guided fractionation along with the co-produced pitiamide A. We also describe the multifunctional bioactivities of pitiamides.[2] 
Experimental
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The cyanobacterium, a recollection of one that previously yielded pitiamide A [1], was collected on the shallow reef flat at Piti Bomb Holes, Guam, Mariana Islands. The nonpolar extract (MeOH-EtOAc, 1:1) was subjected to silica chromatography and various rounds of reversed-phase HPLC to yield pitiamide A, 1E-pitiamide B and 1Z-pitiamide B using a HCT116 cancer cell growth-inhibition guided fractionation. 1H and 2D NMR spectra were recorded on Bruker Advance II 600 MHz spectrometer equipped with a 5 mm TXI cryogenic probe in Advanced Magnetic Resonance Imaging and Spectroscopy Facility in University of Florida. Antiproliferative activities were evaluated using MTT assay. Membrane potential assay and intracellular calcium assay were performed for neuromodulatory activities of pitiamide A.
Results and Discussion

Two geometric isomers related to pitiamide A, termed 1E-pitiamide B and 1Z-pitiamide B (Fig.1), were isolated from a marine cyanobacterium collected from the shallow reef flat at Piti Bomb Holes, Guam, Mariana Islands. Pitiamide A [1], which had been previously described and had not been investigated in bioassays, was co-isolated. 

The structures of these analogues were elucidated using 1D and 2D NMR analysis. Pitiamides A and B were subjected to biological evaluation and they both showed antiproliferative effects on HCT116 cells with IC50 values of 1 ̶ 5 µM. Pitiamide A was investigated individually and caused plasma membrane hyperpolarization and increase of intracellular calcium in HCT116 cells.
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Conclusions

We identified two new pitiamide A analogues from marine cyanobacteria using bioassay-guided fractionation. Pitiamide A and its two analogues had antiproliferative effect on HCT116 cells. Pitiamide A was tested individually and caused membrane hyperpolarization and increase of intracellular calcium in HCT116. However, further studies on more relevant cell types are needed to elucidate pitiamide A’s effect on cell membrane compartments and ion channels. Also, further structure-activity relationship studies of pitiamides are warranted.
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Fig.1 Structures and absolute configuration of natural product pitiamide A, synthetic (7S,10R)-pitiamide A and 1E-pitiamide B (1) and 1Z-pitiamide B (2).
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