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    Abstract
(S)-1-{4-[2-(2-Amino-pyrimidin-5-yl)-7-methyl-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-piperazin-1-yl}-2-hydroxy-propan-1-one (GDC-0980) is a potent and selective inhibitor of phosphatidylinositol 3-kinase (PI3K) and mammalian target of rapamycin, two key components of the PI3K pathway, the deregulation of which is associated with the development of many cancers. The objectives of these studies were to characterize the absorption and disposition of GDC-0980 and assess its efficacy in an MCF7-neo/HER2 human breast cancer xenograft model in immunocompromised mice. Studies in parental Madin-Darby canine kidney cells indicated that GDC-0980 had high permeability (Papp = 18 × 10−6 cm/s), suggesting good absorption potential. However, it was found to be a P-glycoprotein and breast cancer resistance protein substrate in transfected cells and in knockout mice studies. Plasma protein binding was low, with the fraction unbound ranging from 29 to 52% across species. GDC-0980 hepatic clearance (CL) was predicted to be low in all of the species tested from hepatocyte incubations. The plasma CL of GDC-0980 was low in mouse (6.30 ml · min−1 · kg−1), rat (15.4 ml · min−1 · kg−1), and dog (6.37 ml · min−1 · kg−1) and moderate in cynomolgus monkey (18.9 ml · min−1 · kg−1). Oral bioavailability ranged from 14.4% in monkey to 125% in dog. Predicted human plasma CL and volume of distribution using allometry were 5.1 ml · min−1 · kg−1 and 1.8 l/kg, respectively. Parameters estimated from the pharmacokinetic/pharmacodynamic modeling of the MCF7-neo/HER2 xenograft data indicated that the GDC-0980 plasma concentration required for tumor stasis was approximately 0.5 μM. These parameters, combined with the predicted human pharmacokinetic profile, suggested that 55 mg once daily may be a clinically efficacious dose. GDC-0980 preclinical characterization and the predictions of its human properties supported its clinical development; it is currently in Phase II clinical trials.

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

http://dx.doi.org/10.1124/dmd.112.046052.

	ABBREVIATIONS:

	PI3K
	phophatidylinositol 3-kinase
	A
	apical
	AUCinf
	area under the plasma concentration-time curve extrapolated to infinity
	B
	basolateral
	BDC
	bile duct-cannulated
	BQL
	below quantitation limit
	CL
	clearance
	ER
	efflux ratio
	GDC-0941
	2-(1H-indazol-4-yl)-6-(4-methanesulfonyl-piperazin-1-ylmethyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine
	GDC-0980
	(S)-1-{4-[2-(2-amino-pyrimidin-5-yl)-7-methyl-4-morpholin-4-yl-thieno[3,2-d]pyrimidin-6-ylmethyl]-piperazin-1-yl}-2-hydroxy-propan-1-one
	GF120918
	N-(4-[2-(1,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyl]-phenyl)-9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxamide
	LSC
	liquid scintillation counting
	MCT
	0.5% methylcellulose with 0.2% Tween 80
	MDCK
	Madin-Darby canine kidney
	MLP
	maximum lifespan potential
	mTOR
	mammalian target of rapamycin
	N.D.
	not determined
	PBS
	phosphate-buffered saline
	PD
	pharmacodynamics
	PK
	pharmacokinetics
	QWBA
	quantitative whole-body autoradiography
	TV
	tumor volume
	MDR1
	multidrug resistance 1
	Bcrp1
	breast cancer resistance protein 1.
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