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Summary: The regulation of ion flow across cellular membranes is a critical aspect of a wide range of biological processes. Nature has

developed a broad array of ion channels capable of selectively transporting specific ions acrossmembranes in response to a

triggering event or signal. Voltage gated potassium channels, for example, open and close in response to changes in the

voltage gradient across a cellular membrane. To date, 78 isoforms of voltage gated potassium channels have been

identified. The majority are tetrameric, and the four transmembrane monomer subunits of these protein constructs

contain six membrane spanning regions that form the walls of the channel. The inwardly rectifying potassium channel

Kir1.1, also referred to as the renal outer medullary potassium channel (ROMK), is a member of this family of ion

channels and plays a prominent role in kidney function. ROMK is part of the potassium recycling system across the

luminal membrane that ensures proper function of the Na+/K+/2Cl� cotransporter in the thick ascending loop of Henle

(TALH). In addition, ROMK has a significant impact on potassium secretion in the cortical collecting duct, which is

tightly coupled to sodium uptake in this region. This channel has been the focus of significant research efforts, as it has

been suggested that selective blockade of ROMK would produce diuretic activity that would have a positive impact on

conditions such as hypertension and heart failure. It is also possible that ROMK blockade would lower blood pressure

without causing hypokalemia, a potential side effect of conventional diuretics. The present application discloses a series of

compounds that selectively block ROMK function and are potentially useful for the treatment of conditions in which

diuretic activity would be beneficial.

Important Compound Classes:

Definitions:
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Y is -0- or a bond;

Where ----- is a single or double bond;

R is independently H, alkyl, or halo alkyl;

Rl is H, alkyl, �F, �OR, or �N(R13)(R14);

R2 is H or alkyl optionally substituted by 1�5 halogen atoms or �OR;

R3 is H or alkyl;

R4 is H or alkyl optionally substituted by 1�5 halogen atoms or �OR;

R5 is H or alkyl optionally substituted by 1�5 halogen atoms or �OR;

or R4 and R5 are joined together to represent �CH2CH2�, �CH2NCH2�, �CH2N(CH3)CH2�, or �CH2OCH2�;

R6 is H, halo, alkyl optionally substituted by 1�5 halogen atoms or �OR, cycloalkyl, or �OR;

or R6 and Rl are joined together to represent �CH2CH2O�;

R7 is H, halo, alkyl optionally substituted by 1�5 halogen atoms or �OR, cycloalkyl, or �OR;

R8 is independently H or alkyl;

R8’ is H or alkyl;

R9 is �CN, tetrazolyl, or �S(O)2R
13;

R10 is halo, �OR, alkyl optionally substituted by 1�5 halogen atoms or �OR, �S-alkyl, �N-alkyl, or �O-cyclopropyl;

R11 is�CN,�S(O)2R
13, or optionally substituted heteroaryl (e.g., 1H-tetrazolyl, 2H-tetrazolyl, 1,2,4-oxadiazole, 4H-1,2,3-

triazolyl or furanyl) wherein the optional substituent is halogen or alkyl;

R12 is H, halo, alkyl, cycloalkyl, or �OR;

R13 is H, alkyl, allyl, or cycloalkyl;

R14 is H, alkyl, or cycloalkyl;

R15 independently oxo, �F, �CN, alkyl optionally substituted by 1�5 fluorine atoms or �OR, cycloalkyl, heteroaryl

optionally substituted by halogen, �CN, alkyl, or haloalkyl;

a is 1 or 2;

b is 0 or 1;

n is 0, 1, or 2;

o is 1, 2, or 3; and

p is 1 or 2

Key Structures:
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Biological Assay: Thallium flux assay with HEK293 cells stably expressing hROMK (hKirl.l)

Biological Data:

Claims: 22 total claims

19 composition of matter claims

3 method claims


