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    Abstract

        5-Isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)-N-(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)pyrrolo[2,1-f][1,2,4]triazin-4-amine (BMS-645737) is a potent and selective vascular endothelial growth factor receptor-2 antagonist. In this study, liquid chromatography/tandem mass spectrometry and NMR were used to investigate the biotransformation of BMS-645737 in vitro and in the cynomolgus monkey, dog, mouse, and rat. Metabolic pathways for BMS-645737 included multistep processes involving both oxidation and conjugation reactions. For example, the 2-methyl-1H-pyrrolo moiety underwent cytochrome P450-catalyzed hydroxylation followed by oxidation to a carboxylic acid and then conjugation with taurine. Alternatively, the 5-methyl-1,3,4-oxadiazol-2-yl moiety was metabolized by hydroxylation and then conjugation with sulfate. The pyridin-5-yl group underwent direct glucuronidation in hepatocytes (dog, monkey, human) and conjugation with N-acetylglucosamine in the monkey. Conjugation with glutathione and processing along the mercapturic acid pathway was a minor metabolic pathway in vivo, although BMS-645737 did not form conjugates in the presence of glutathione-supplemented liver microsomes. Other minor biotransformation pathways included oxidative dehydrogenation, dihydroxylation, and hydrolytic opening of the oxadiazole ring followed by either deacetylation or hydrolysis of the resulting diacyl hydrazide. Whereas previous studies have shown the formation of N-acetylglucosamine conjugates of alcohols, arylamines, and other small molecules, this report describes the biotransformation of a heterocyclic aromatic amine via direct conjugation with N-acetylglucosamine.

      
Footnotes
	
        Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

      
	
        doi:10.1124/dmd.108.022624.

      
	
        ABBREVIATIONS: VEGF, vascular endothelial growth factor; 1, BMS-645737, 5-isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)-N-(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)pyrrolo[2,1-f][1,2,4]triazin-4-amine; GlcNAc, N-acetylglucosamine; 2, N′-acetyl-5-isopropyl-4-[(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)amino]pyrrolo[2,1-f][1,2,4]triazine-6-carbohydrazide; 3, 5-isopropyl-4-[(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)amino]pyrrolo[2,1-f]-[1,2,4]triazine-6-carbohydrazide; 4, 5-isopropyl-4-[(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)amino]pyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid; 5, (5-{5-isopropyl-4-[(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)amino]pyrrolo[2,1-f][1,2,4]triazin-6-yl}-1,3,4-oxadiazol-2-yl)methanol; 6, (5-{[5-isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yl]amino}-1H-pyrrolo[2,3-b]pyridin-2-yl)methanol; GSH, glutathione; KCN, potassium cyanide; GalcNAc, N-acetylgalactosamine; HPLC, high-performance liquid chromatography; P450, cytochrome P450; DMSO, dimethyl sulfoxide; LC, liquid chromatography; MSn, MS/MS, tandem mass spectrometry; SGF, simulated gastric fluid; USP, U.S. Pharmacopeia; BDC, bile duct–cannulated; PEG, polyethylene glycol; 7, 5-{5-isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[1,2-f][1,2,4]triazin-4-ylamino}-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid; 10, (Z)-3,4,5-trihydroxy-6-(5-{5-isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[1,2-f][1,2,4]triazin-4(3H)-ylideneamino}-2-methyl-7H-pyrrolo-[2,3-b]pyridin-7-yl)tetrahydro-2H-pyran-2-carboxylic acid; 11, N-{4,5-dihydroxy-6-(hydroxymethyl)-2-(5-{5-isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[1,2-f][1,2,4]triazin-4-ylamino}-2-methyl-7H-pyrrolo[2,3-b]pyridin-7-yl)tetrahydro-2H-pyran-3-yl}acetamide; 2D, two-dimensional; HSQC, heteronuclear single quantum correlation; NOE, nuclear Overhauser enhancement; CID, collision-induced dissociation; 9, (5-{5-isopropyl-4-(2-methyl-1H-pyrrolo[2,3-b]pyridin-5-ylamino)pyrrolo[1,2-f][1,2,4]triazin-6-yl}-1,3,4-oxadiazol-2-yl)methyl sulfate; 8, 2-(5-{5-isopropyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrrolo[1,2-f][1,2,4]triazin-4-ylamino}-1H-pyrrolo[2,3-b]pyridine-2-carboxamido)ethanesulfonate; L-745,870, 3-{[4-(4-chlorophenyl)piperazin-1-yl]-methyl}-1H-pyrrolo-2,3-β-pyridine; M3, three-stage tandem mass spectrometry.
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