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Melanocortin Receptor Selective Ligands
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Introduction

The melanocortin receptor (MCR) system consists of endogenous agonists, antagonists, G-protein coupled receptors, and auxiliary proteins that are involved in the regulation of complex physiological functions such as energy and weight homeostasis, feeding behavior, inflammation, sexual function, pigmentation, and exocrine gland function.1


 ADDIN EN.CITE , 2
 The five melanocortin receptors (MC1-5R) are member of a G-protein coupled receptors (GPCRs) that activate the cAMP signal transduction pathway and are stimulated by the melanocortin agonists α, β, γ-melanocyte stimulating hormone (MSH) and adrenocorticotropin (ACTH) and antagonized by agouti (ASP) and agouti-related protein (AGRP). Disulfide bonds are important structural motifs of bioactive peptides, however synthesis of disulfide bridged-peptides can be cumbersome. In this study, we introduced 1,4-disubstituted 1,2,3-triazoles and 1,5-disubstituted 1,2,3-triazoles in place of a disulfide bridge in the lead compound AMW3-130 to generate compounds 1 and 2, respectively (Fig. 1). The copper(I)-catalyzed azide–alkyne cycloaddition (CuAAC) reaction was used to introduce 1,4-disubstituted 1,2,3-triazoles and ruthenium(II)-catalyzed variant (RuAAC) was used for the 1,5-disubstituted 1,2,3-triazoles analogues.
Experimental

The peptide NMR samples were prepared by dissolving 1.6 mg of the purified peptides in a 700 μL solution containing 480 μL of CD3CN and 220 μL of H2O The NMR data were collected at 32°C with a Bruker Advance II spectrometer operating at 600 MHz (using a cryoprobe) at the Advanced Magnetic Resonance and Imaging Spectroscopy (AMRIS) University of Florida facility. 
Results and Discussion


1,4-Disubstituted 1,2,3-triazole-bridge peptide 1 and 1,5-disubstituted 1,2,3-triazole-bridge peptide 2 were distinguished using 1H, 13C, and 2D-HSQC NMR spectroscopy studies  by measuring the chemical shifts of the 1H, 13C coupling signal assigned to the unique carbon-bonded proton found in both heterocycles. In the 1H-NMR spectra, the carbon bonded proton in 1,4-disubstituted 1,2,3-triazole appeared at 7.52 ppm, whereas 1,5-disubstituted 1,2,3-triazole appeared at 7.39 ppm. The respective carbon in 1,4-disubstituted 1,2,3-triazole appeared at 124.6 ppm, where as in 1,5-disubstituted 1,2,3-triazole it appeared at 132.6 ppm in the 2D-HSQC NMR spectroscopic studies (Fig. 2). 

The measured 1H, 13C chemical shifts of the unique triazole proton differentiated the peptides 1 and 2 and provided understanding of the structure-function relationships. These studies may aid in the rational design of new ligands with desirable biological properties at melanocortin receptors.  
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Fig. 1 Sequences of disulfide bridged AMW3-130, 1,4-disubstituted 1,2,3-triazole bridged 1 and 1,5-disubstituted 1,2,3-triazole bridged 2 peptides.








Fig.2 HSQC spectra of peptides 1 and 2 showing the differences in the proton bonded carbon of triazole ring.









