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    Abstract
[3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-phenyl]-((S)-3-hydroxy-3-piperidin-2-yl-azetidin-1-yl)-methanone (GDC-0973) is a potent and highly selective inhibitor of mitogen-activated protein kinase(MAPK)/extracellular signal-regulated kinase (ERK) 1/2 (MEK1/2), a MAPK kinase that activates ERK1/2. The objectives of these studies were to characterize the disposition of GDC-0973 in preclinical species and to determine the relationship of GDC-0973 plasma concentrations to efficacy in Colo205 mouse xenograft models. The clearance (CL) of GDC-0973 was moderate in mouse (33.5 ml · min−1 · kg−1), rat (37.9 ± 7.2 ml · min−1 · kg−1), and monkey (29.6 ± 8.5 ml · min−1 · kg−1). CL in dog was low (5.5 ± 0.3 ml · min−1 · kg−1). The volume of distribution across species was large, 6-fold to 15-fold body water; half-lives ranged from 4 to 13 h. Protein binding in mouse, rat, dog, monkey, and human was high, with percentage unbound, 1 to 6%. GDC-0973-related radioactivity was rapidly and extensively distributed to tissues; however, low concentrations were observed in the brain. In rats and dogs, [14C]GDC-0973 was well absorbed (fraction absorbed, 70–80%). The majority of [14C]GDC-0973-related radioactivity was recovered in the bile of rat (74–81%) and dog (65%). The CL and volume of distribution of GDC-0973 in human, predicted by allometry, was 2.9 ml · min−1 · kg−1 and 9.9 l/kg, respectively. The predicted half-life was 39 h. To characterize the relationship between plasma concentration of GDC-0973 and tumor growth inhibition, pharmacokinetic-pharmacodynamic modeling was applied using an indirect response model. The KC50 value for tumor growth inhibition in Colo205 xenografts was estimated to be 0.389 μM, and the predicted clinical efficacious dose was ∼10 mg. Taken together, these data are useful in assessing the disposition of GDC-0973, and where available, comparisons with human data were made.

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

http://dx.doi.org/10.1124/dmd.111.043778.

	ABBREVIATIONS:

	MAPK
	mitogen-activated protein kinase
	ERK
	extracellular signal-regulated kinase
	JNK
	c-June NH2-terminal kinase
	MEK
	MAPK/ERK kinase
	P-gp
	P-glycoprotein
	GDC-0973
	[3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-phenyl]-((S)-3-hydroxy-3-piperidin-2-yl-azetidin-1-yl)-methanone
	GDC-0941
	2-(1H-indazol-4-yl)-6-[[4-(methylsulfonyl)-1-piperazinyl]methyl]-4-(4-morpholinyl)-thieno[3,2-d]pyrimidine
	GSK1120212
	N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodophenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide
	PI3K
	phosphatidylinositol 3-kinase
	AS703026
	(S)-N-(2,3-dihydroxypropyl)-3-((2-fluoro-4-iodophenyl)amino)isonicotinamide
	RDEA119
	(R)-N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-6-methoxyphenyl)-1-(2,3-dihydroxypropyl)cyclopropane-1-sulfonamide
	TAK-733
	3-[(2R)-2,3-dihydroxypropyl]-6-fluoro-5-(2-fluoro-4-iodoanilino)-8-methylpyrido[2,3-d]pyrimidine-4,7-dione
	MDCK
	Madin-Darby canine kidney
	A-B
	apical-to-basolateral
	B-A
	basolateral-to-apical
	ER
	efflux ratio
	pERK
	phosphorylated extracellular signal-regulated kinase
	PK
	pharmacokinetics
	CL
	clearance
	LC-MS/MS
	liquid chromatography/tandem mass spectrometry
	AUCinf
	area under the plasma concentration-time curve from time 0 extrapolated to infinity
	QWBA
	quantitative whole-body autoradiography
	BDC
	bile duct cannulated
	PD
	pharmacodynamics
	PK
	pharmacokinetic
	MLP
	maximal life-span potential
	AUC
	area under the curve
	TGI
	tumor growth inhibition
	F
	bioavailability
	AAG
	α-1-acid glycoprotein
	HSA
	human serum albumin
	MDR1
	multidrug resistance 1
	MCT
	methylcellulose/0.2% (v/v) Tween 80
	RO4987644
	3,4-difluoro-2-((2-fluoro-4-iodophenyl)amino)-N-(2-hydroxyethoxy)-5-((3-oxo-1,2-oxazinan-2-yl)methyl)benzamide.
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