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    Abstract

Oral phosphodiesterase (PDE) 4 inhibitors such as roflumilast have established the potential of PDE4 inhibition for the treatment of respiratory diseases. However, PDE4 inhibitor efficacy is limited by mechanism-related side effects such as emesis and nausea. Delivering the inhibitor by the inhaled route may improve therapeutic index, and we describe 6-({3-[(dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-4-{[3-methyloxy) phenyl]amino}-3-quinolinecarboxamide (GSK256066), an exceptionally high-affinity inhibitor of PDE4 designed for inhaled administration. GSK256066 is a slow and tight binding inhibitor of PDE4B (apparent IC50 3.2 pM; steady-state IC50 <0.5 pM), which is more potent than any previously documented compound, for example, roflumilast (IC50 390 pM), tofimilast (IC50 1.6 nM), and cilomilast (IC50 74 nM). Consistent with this, GSK256066 inhibited tumor necrosis factor α production by lipopolysaccharide (LPS)-stimulated human peripheral blood monocytes with 0.01 nM IC50 (compared with IC50 values of 5, 22, and 389 nM for roflumilast, tofimilast, and cilomilast, respectively) and by LPS-stimulated whole blood with 126 pM IC50. GSK256066 was highly selective for PDE4 (>380,000-fold versus PDE1, PDE2, PDE3, PDE5, and PDE6 and >2500-fold against PDE7), inhibited PDE4 isoforms A-D with equal affinity, and had a substantial high-affinity rolipram binding site ratio (>17). When administered intratracheally to rats, GSK256066 inhibited LPS-induced pulmonary neutrophilia with ED50 values of 1.1 μg/kg (aqueous suspension) and 2.9 μg/kg (dry powder formulation) and was more potent than an aqueous suspension of the corticosteroid fluticasone propionate (ED50 9.3 μg/kg). Thus, GSK256066 has been demonstrated to have exceptional potency in vitro and in vivo and is being clinically investigated as a treatment for chronic obstructive pulmonary disease.

Footnotes
	This work was funded by GlaxoSmithKline.

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

doi:10.1124/jpet.110.173690.

	
ABBREVIATIONS:

	PDE
	phosphodiesterase
	GSK256066
	6-({3-[(dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-4-{[3-methyloxy)phenyl]amino}-3-quinolinecarboxamide
	PBMC
	peripheral blood mononuclear cell
	HARBS
	high-affinity rolipram binding site
	pIC50
	negative log of concentration producing 50% of maximum possible inhibition
	FP
	fluticasone propionate
	COPD
	chronic obstructive pulmonary disease
	BSA
	bovine serum albumin
	LPS
	lipopolysaccharide
	PBS
	phosphate-buffered saline
	SPA
	scintillation proximity assay
	DMSO
	dimethyl sulfoxide
	TNF
	tumor necrosis factor
	E.I.
	enzyme·inhibitor complex
	AWD 12-281
	N-(3,5-dichloropyrid-4-yl)-(1-(4-fluorobenzyl)-5-hydroxy-indole-3-yl)glyoxylic acid amide
	CI1044
	N-(9-amino-4-oxo-1-phenyl-3,4,6,7-tetrahydro(1,4)diazepino(6,7,1-hi)indol-3-yl)nicotinamide
	L869298
	3-(2-((3-cyclopropyloxy-4-difluoromethoxy)phenyl)-2-(5-(2-(1-hydroxy-1-trifluoromethyl-2,2,2-trifluoro)ethyl)thiazolyl)ethyl)pyridine N-oxide
	RP73401
	3-(cyclopentyloxy)-N-(3,5-dichloro-4-pyridyl)-4-methoxybenzamide
	YM976
	4-(3-chlorophenyl)-1,7-diethylpyrido[2,3-d]pyrimidin-2(1H)-one;CDP840,4-(2-(3-(cyclopentyloxy)-4-methoxyphenyl)-2-phenylethyl)pyridine
	V11294
	3-(3-cyclopentyloxy-4-methoxy-benzyl)-8-isopropyl-adenine.
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