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bevantolol, bisoprolol, bopindolol, bucindolol, bucumolol, bufetolol, bufuralol, bunitrolol, 

bupranolol, bubridine, butofilolol, carazolol, carteolol, carvedilol, celiprolol, cetamolol, 

cloranolol, dilevalol, epanolol, esmolol, indenolol, labetolol, levobunolol, mepindolol, 

metipranolol, metoprolol such as metoprolol succinate and metoprolol tartrate, moprolol, 

nadolol, nadoxolol, nebivalol, nipradilol, oxprenolol, penbutolol, perbutolol, pindolol, 5 

practolol, pronethalol, propranolol, sotalol, sufinalol, talindol, tertatolol, tilisolol, timolol, 

toliprolol, xibenolol, and combinations thereof.  In one particular embodiment, the β1-

antagonist is selected from atenolol, bisoprolol, metoprolol, propranolol, sotalol, and 

combinations thereof.  Typically, the β1-blocker will be administered in an amount sufficient to 

provide from about 2-900 mg per dose. 10 

 In one embodiment, compounds of the invention are administered in combination with 

a β2-adrenergic receptor agonist, representative examples of which include, but are not limited 

to, albuterol, bitolterol, fenoterol, formoterol, indacaterol, isoetharine, levalbuterol, 

metaproterenol, pirbuterol, salbutamol, salmefamol, salmeterol, terbutaline, vilanterol, and the 

like  Typically, the β2-adrenergic receptor agonist will be administered in an amount sufficient 15 

to provide from about 0.05-500 μg per dose. 

 In one embodiment, compounds of the invention are administered in combination with 

an advanced glycation end product (AGE) breaker, examples of which include, by way of 

illustration and not limitation, alagebrium (or ALT-711), and TRC4149. 

 In another embodiment, compounds of the invention are administered in combination 20 

with an aldosterone antagonist, representative examples of which include, but are not limited 

to, eplerenone, spironolactone, and combinations thereof.  Typically, the aldosterone antagonist 

will be administered in an amount sufficient to provide from about 5-300 mg per day. 

 In one embodiment, compounds of the invention are administered in combination with 

an aminopeptidase N or dipeptidyl peptidase III inhibitor, examples of which include, by way 25 

of illustration and not limitation, bestatin and PC18 (2-amino-4-methylsulfonyl butane thiol, 

methionine thiol). 

 Compounds of the invention can also be administered in combination with an 

angiotensin-converting enzyme (ACE) inhibitor.  Representative ACE inhibitors include, but 

are not limited to, accupril, alacepril, benazepril, benazeprilat, captopril, ceranapril, cilazapril, 30 

delapril, enalapril, enalaprilat, fosinopril, fosinoprilat, imidapril, lisinopril, moexipril, 

monopril, moveltipril, pentopril, perindopril, quinapril, quinaprilat, ramipril,   
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bivalirudin, dabigatran, and lepirudin. 

 In yet another embodiment, compounds of the invention are administered in 

combination with an anti-diabetic agent.  Representative anti-diabetic agents include 

injectable drugs as well as orally effective drugs, and combinations thereof.  Examples of 

injectable drugs include, but are not limited to, insulin and insulin derivatives.  Examples 5 

of orally effective drugs include, but are not limited to: biguanides such as metformin; 

glucagon antagonists; α-glucosidase inhibitors such as acarbose and miglitol; dipeptidyl 

peptidase IV inhibitors (DPP-IV inhibitors) such as alogliptin, denagliptin, linagliptin, 

saxagliptin, sitagliptin, and vildagliptin; meglitinides such as repaglinide; 

oxadiazolidinediones; sulfonylureas such as chlorpropamide, glimepiride, glipizide, 10 

glyburide, and tolazamide; thiazolidinediones such as pioglitazone and rosiglitazone; and 

combinations thereof. 

 In another embodiment, compounds of the invention are administered in 

combination with antidiarrheal treatments. Representative treatment options include, but 

are not limited to, oral rehydration solutions (ORS), loperamide, diphenoxylate, and 15 

bismuth subsalicylate. 

 In yet another embodiment, a compound of the invention is administered in 

combination with an anti-glaucoma agent.  Representative anti-glaucoma agents include, 

but are not limited to: α-adrenergic agonists such as brimonidine; β1-adrenergic receptor 

antagonists; topical β1-blockers such as betaxolol, levobunolol, and timolol; carbonic 20 

anhydrase inhibitors such as acetazolamide, brinzolamide, or dorzolamide; cholinergic 

agonists such as cevimeline and DMXB-anabaseine; epinephrine compounds; miotics such 

as pilocarpine; and prostaglandin analogs. 

 In yet another embodiment, compounds of the invention are administered in 

combination with an anti-lipid agent.  Representative anti-lipid agents include, but are not 25 

limited to: cholesteryl ester transfer protein inhibitors (CETPs) such as anacetrapib, 

dalcetrapib, and torcetrapib; statins such as atorvastatin, fluvastatin, lovastatin, pravastatin, 

rosuvastatin and simvastatin; and combinations thereof. 

 In one embodiment, compounds of the invention are administered in combination 

with an anti-thrombotic agent.  Representative anti-thrombotic agents include, but are not 30 

limited to: aspirin; anti-platelet agents such as clopidogrel, prasugrel, and ticlopidine; 

heparin, and combinations thereof. 

 In one embodiment, compounds of the invention are administered in combination  



 

-58- 

with an AT1 receptor antagonist, also known as angiotensin II type 1 receptor blockers 

(ARBs).  Representative ARBs include, but are not limited to, abitesartan, azilsartan (e.g., 

azilsartan medoxomil), benzyllosartan, candesartan, candesartan cilexetil, elisartan, 

embusartan, enoltasosartan, eprosartan, EXP3174, fonsartan, forasartan, glycyllosartan, 

irbesartan, isoteoline, losartan, medoximil, milfasartan, olmesartan (e.g., olmesartan 5 

medoxomil), opomisartan, pratosartan, ripisartan, saprisartan, saralasin, sarmesin, TAK-

591, tasosartan, telmisartan, valsartan, zolasartan, and combinations thereof.  In a particular 

embodiment, the ARB is selected from azilsartan medoxomil, candesartan cilexetil, 

eprosartan, irbesartan, losartan, olmesartan medoxomil, saprisartan, tasosartan, telmisartan, 

valsartan, and combinations thereof.  Exemplary salts and/or prodrugs include candesartan 10 

cilexetil, eprosartan mesylate, losartan potassium salt, and olmesartan medoxomil.  

Typically, the ARB will be administered in an amount sufficient to provide from about 4-

600 mg per dose, with exemplary daily dosages ranging from 20-320 mg per day. 

 Compounds of the invention may also be administered in combination with a dual-

acting agent, such as an AT1 receptor antagonist/neprilysin inhibitor (ARB/NEP) inhibitor, 15 

examples of which include, but are not limited to, compounds described in U.S. 

Publication Nos. 2008/0269305 and 2009/0023228, both to Allegretti et al. filed on April 

23, 2008, such as the compound, 4'-{2-ethoxy-4-ethyl-5-[((S)-2-mercapto-4-

methylpentanoylamino)-methyl]imidazol-1-ylmethyl}-3'-fluorobiphenyl-2-carboxylic acid. 

 Compounds of the invention may also be administered in combination with 20 

multifunctional angiotensin receptor blockers as described in Kurtz & Klein (2009) 

Hypertension Research 32:826-834. 

 In one embodiment, compounds of the invention are administered in combination 

with a bradykinin receptor antagonist, for example, icatibant (HOE-140).  It is expected 

that this combination therapy may present the advantage of preventing angioedema or other 25 

unwanted consequences of elevated bradykinin levels. 

 In one embodiment, compounds of the invention are administered in combination 

with a calcium channel blocker.  Representative calcium channel blockers include, but are 

not limited to, amlodipine, anipamil, aranipine, barnidipine, bencyclane, benidipine, 

bepridil, clentiazem, cilnidipine, cinnarizine, diltiazem, efonidipine, elgodipine, etafenone, 30 

felodipine, fendiline, flunarizine, gallopamil, isradipine, lacidipine, lercanidipine, 

lidoflazine, lomerizine, manidipine, mibefradil, nicardipine, nifedipine, niguldipine,  
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niludipine, nilvadipine, nimodipine, nisoldipine, nitrendipine, nivaldipine, perhexiline, 

prenylamine, ryosidine, semotiadil, terodiline, tiapamil, verapamil, and combinations 

thereof.  In a particular embodiment, the calcium channel blocker is selected from 

amlodipine, bepridil, diltiazem, felodipine, isradipine, lacidipine, nicardipine, nifedipine, 

niguldipine, niludipine, nimodipine, nisoldipine, ryosidine, verapamil, and combinations 5 

thereof.  Typically, the calcium channel blocker will be administered in an amount 

sufficient to provide from about 2-500 mg per dose. 

 In one embodiment, compounds of the invention are administered in combination 

with a chymase inhibitor, such as TPC-806 and 2-(5-formylamino-6-oxo-2-phenyl-1,6-

dihydropyrimidine-1-yl)-N-[{3,4-dioxo-1-phenyl-7-(2-pyridyloxy)}-2-heptyl]acetamide 10 

(NK3201). 

 In one embodiment, compounds of the invention are administered in combination 

with a diuretic.  Representative diuretics include, but are not limited to: carbonic anhydrase 

inhibitors such as acetazolamide and dichlorphenamide; loop diuretics, which include 

sulfonamide derivatives such as acetazolamide, ambuside, azosemide, bumetanide, 15 

butazolamide, chloraminophenamide, clofenamide, clopamide, clorexolone, disulfamide, 

ethoxzolamide, furosemide, mefruside, methazolamide, piretanide, torsemide, tripamide, 

and xipamide, as well as non-sulfonamide diuretics such as ethacrynic acid and other 

phenoxyacetic acid compounds such as tienilic acid, indacrinone and quincarbate; osmotic 

diuretics such as mannitol; potassium-sparing diuretics, which include aldosterone 20 

antagonists such as spironolactone, and Na+ channel inhibitors such as amiloride and 

triamterene; thiazide and thiazide-like diuretics such as althiazide, bendroflumethiazide, 

benzylhydrochlorothiazide, benzthiazide, buthiazide, chlorthalidone, chlorothiazide, 

cyclopenthiazide, cyclothiazide, epithiazide, ethiazide, fenquizone, flumethiazide, 

hydrochlorothiazide, hydroflumethiazide, indapamide, methylclothiazide, meticrane, 25 

metolazone, paraflutizide, polythiazide, quinethazone, teclothiazide, and 

trichloromethiazide; and combinations thereof.  In a particular embodiment, the diuretic is 

selected from amiloride, bumetanide, chlorothiazide, chlorthalidone, dichlorphenamide, 

ethacrynic acid, furosemide, hydrochlorothiazide, hydroflumethiazide, indapamide, 

methylclothiazide, metolazone, torsemide, triamterene, and combinations thereof.  The 30 

diuretic will be administered in an amount sufficient to provide from about 5-50 mg per 

day, more typically 6-25 mg per day, with common dosages being 6.25 mg, 12.5 mg or 25 

mg per day.  
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WO 2007/106708 to Khder et al. (Novartis AG); and combinations thereof.  In a particular 

embodiment, the NEP inhibitor is selected from AHU-377, candoxatril, candoxatrilat, 

CGS-24128, phosphoramidon, SCH-32615, SCH-34826, SQ-28603, thiorphan, and 

combinations thereof.  In a particular embodiment, the NEP inhibitor is a compound such 

as daglutril or CGS-26303 ([N-[2-(biphenyl-4-yl)-1(S)-(1H-tetrazol-5-5 

yl)ethyl]amino]methylphosphonic acid), which have activity both as inhibitors of the 

endothelin converting enzyme (ECE) and of NEP.  Other dual acting ECE/NEP 

compounds can also be used.  The NEP inhibitor will be administered in an amount 

sufficient to provide from about 20-800 mg per day, with typical daily dosages ranging 

from 50-700 mg per day, more commonly 100-600 or 100-300 mg per day. 10 

 In one embodiment, compounds of the invention are administered in combination 

with a nitric oxide donor, examples of which include, but are not limited to nicorandil; 

organic nitrates such as pentaerythritol tetranitrate; and sydnonimines such as linsidomine 

and molsidomine. 

 In yet another embodiment, compounds of the invention are administered in 15 

combination with a non-steroidal anti-inflammatory agent (NSAID).  Representative 

NSAIDs include, but are not limited to: acemetacin, acetyl salicylic acid, alclofenac, 

alminoprofen, amfenac, amiprilose, aloxiprin, anirolac, apazone, azapropazone, benorilate, 

benoxaprofen, bezpiperylon, broperamole, bucloxic acid, carprofen, clidanac, diclofenac, 

diflunisal, diftalone, enolicam, etodolac, etoricoxib, fenbufen, fenclofenac, fenclozic acid, 20 

fenoprofen, fentiazac, feprazone, flufenamic acid, flufenisal, fluprofen, flurbiprofen, 

furofenac, ibufenac, ibuprofen, indomethacin, indoprofen, isoxepac, isoxicam, ketoprofen, 

ketorolac, lofemizole, lornoxicam, meclofenamate, meclofenamic acid, mefenamic acid, 

meloxicam, mesalamine, miroprofen, mofebutazone, nabumetone, naproxen, niflumic acid, 

oxaprozin, oxpinac, oxyphenbutazone, phenylbutazone, piroxicam, pirprofen, pranoprofen, 25 

salsalate, sudoxicam, sulfasalazine, sulindac, suprofen, tenoxicam, tiopinac, tiaprofenic 

acid, tioxaprofen, tolfenamic acid, tolmetin, triflumidate, zidometacin, zomepirac, and 

combinations thereof.  In a particular embodiment, the NSAID is selected from etodolac, 

flurbiprofen, ibuprofen, indomethacin, ketoprofen, ketorolac, meloxicam, naproxen, 

oxaprozin, piroxicam, and combinations thereof. 30 

 In one embodiment, compounds of the invention are administered in combination 

with an N-methyl d-aspartate (NMDA) receptor antagonist, examples of which include, by 

way of illustration and not limitation, amantadine, dextromethorphan,   
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with a 5-HT1D serotonin receptor agonist, examples of which include, by way of 

illustration and not limitation, triptans such as almotriptan, avitriptan, eletriptan, 

frovatriptan, naratriptan rizatriptan, sumatriptan, and zolmitriptan. 

 In one embodiment, compounds of the invention are administered in combination 

with a sodium channel blocker, examples of which include, by way of illustration and not 5 

limitation, carbamazepine, fosphenytoin, lamotrigine, lidocaine, mexiletine, oxcarbazepine, 

phenytoin, and combinations thereof. 

 In one embodiment, compounds of the invention are administered in combination 

with a soluble guanylate cyclase stimulator or activator, examples of which include, but are 

not limited to ataciguat, riociguat, and combinations thereof. 10 

 In one embodiment, compounds of the invention are administered in combination 

with a tricyclic antidepressant (TCA), examples of which include, by way of illustration 

and not limitation, amitriptyline, amitriptylinoxide, butriptyline, clomipramine, 

demexiptiline, desipramine, dibenzepin, dimetacrine, dosulepin, doxepin, imipramine, 

imipraminoxide, lofepramine, melitracen, metapramine, nitroxazepine, nortriptyline, 15 

noxiptiline, pipofezine, propizepine, protriptyline, quinupramine, and combinations 

thereof. 

 In one embodiment, compounds of the invention are administered in combination 

with a vasopressin receptor antagonist, examples of which include, by way of illustration 

and not limitation, conivaptan and tolvaptan. 20 

 Combined secondary therapeutic agents may also be helpful in further combination 

therapy with compounds of the invention.  For example, compounds of the invention can 

be combined with a diuretic and an ARB, or a calcium channel blocker and an ARB, or a 

diuretic and an ACE inhibitor, or a calcium channel blocker and a statin.  Specific 

examples include, a combination of the ACE inhibitor enalapril (in the maleate salt form) 25 

and the diuretic hydrochlorothiazide, which is sold under the mark Vaseretic®, or a 

combination of the calcium channel blocker amlodipine (in the besylate salt form) and the 

ARB olmesartan (in the medoxomil prodrug form), or a combination of a calcium channel 

blocker and a statin, all may also be used with the compounds of the invention.  Other 

therapeutic agents such as α2-adrenergic receptor agonists and vasopressin receptor 30 

antagonists may also be helpful in combination therapy.  Exemplary α2-adrenergic receptor 

agonists include clonidine, dexmedetomidine, and guanfacine. 

 The following formulations illustrate representative pharmaceutical compositions  
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(oxalylamino)pentanoic acid 

2. (2S,4R)-5-(5'-Chloro-2'-fluorobiphenyl-4-yl)-2-hydroxymethyl-2-methyl-4-(oxalyl-

amino)pentanoic acid 

NH
OH

O
O

OH

O

OH

R
6

 

Ex. R6 Formula 
MS m/z: [M+H]+ 

calcd found 

3 F C21H22FNO6 404.14 404.4 

 5 

3. (2S,4R)-5-(4'-Fluorobiphenyl-4-yl)-2-hydroxymethyl-2-methyl-4-

(oxalylamino)pentanoic acid 

NH
OH

O
O

O

O

OH

R
6

 

Ex. R6 Formula 
MS m/z: [M+H]+ 

calcd found 

4 Cl C25H30ClNO6 476.18 476.2 

 

4. (2S,4R)-5-(3'-Chlorobiphenyl-4-yl)-2-hydroxymethyl-4-(isobutoxyoxalyl-amino)-2-10 

methylpentanoic acid 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A compound of formula I: 

O Z
N
H

O

O

O

O

R
2

R
3

R
1

R
4

( R
6
)
b

( R
5
)
a

(I) 

where: 5 

 R1 is selected from H, -C1-8alkyl, -C1-3alkylene-C6-10aryl, -C1-3alkylene-

C1-9heteroaryl, -C3-7cycloalkyl, -[(CH2)2O]1-3CH3, -C1-6alkylene-OC(O)R10, -C1-6alkylene-

NR11R12, -C1-6alkylene-C(O)R13, -C0-6alkylenemorpholinyl, -C1-6alkylene-SO2-C1-6alkyl, 

OO

R
1 4

O , ,

O

O

, and O ; 

R10 is selected from -C1-6alkyl, -O-C1-6alkyl, -C3-7cycloalkyl, -O-C3-7cycloalkyl, phenyl, 10 

-O-phenyl, -NR11R12, -CH(R15)-NH2, -CH(R15)-NHC(O)O-C1-6alkyl, and 

-CH(NH2)CH2COOCH3; and R11 and R12 are independently selected from H, -C1-6alkyl, 

and benzyl; or R11 and R12 are taken together as -(CH2)3-6-, -C(O)-(CH2)3-, or 

-(CH2)2O(CH2)2-; R
13 is selected from -O-C1-6alkyl, -O-benzyl, and -NR11R12; and R14 is 

-C1-6alkyl or -C0-6alkylene-C6-10aryl; R15 is H, -CH3, -CH(CH3)2, phenyl, or benzyl; 15 

 R2 is CH2OR21; and R3 is -CH3; where R21 is H, -C(O)-C1-6alkyl, -C(O)-

CH(R22)-NH2, -C(O)-CH(R22)-NHC(O)O-C1-6alkyl, or -P(O)(OR23)2; R
22 is H, -CH3, 

-CH(CH3)2, phenyl, or benzyl; R23 is H, -C1-6alkyl, or phenyl; or 

 Z is selected from -CH- and -N-; 

 R4 is selected from H, -C1-8alkyl, -C1-3alkylene-O-C1-8alkyl, -C1-3alkylene-C6-10aryl, 20 

-C1-3alkylene-O-C6-10aryl, -C1-3alkylene-C1-9heteroaryl, -C3-7cycloalkyl, -[(CH2)2O]1-3CH3, 

-C1-6alkylene-OC(O)R40, -C1-6alkylene-NR41R42, -C1-6alkylene-C(O)R43, 

-C0-6alkylenemorpholinyl, -C1-6alkylene-SO2-C1-6alkyl,  
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OO

R
4 4

O , ,

O

O

, and O ; 

R40 is selected from -C1-6alkyl, -O-C1-6alkyl, -C3-7cycloalkyl, -O-C3-7cycloalkyl, phenyl, 

-O-phenyl, -NR41R42, -CH(R45)-NH2, -CH(R45)-NHC(O)O-C1-6alkyl, and 

-CH(NH2)CH2COOCH3; and R41 and R42 are independently selected from H, -C1-6alkyl, 

and benzyl; or R41 and R42 are taken together as -(CH2)3-6-, -C(O)-(CH2)3-, or 5 

-(CH2)2O(CH2)2-; R
43 is selected from -O-C1-6alkyl, -O-benzyl, and -NR41R42; and R44 is 

-C1-6alkyl or -C0-6alkylene-C6-10aryl; R45 is H, -CH3, -CH(CH3)2, phenyl, or benzyl; 

 a is 0 or 1; R5 is selected from halo, –CH3, –CF3, and -CN; 

 b is 0 or an integer from 1 to 3; each R6 is independently selected from halo, -OH, 

-CH3, –OCH3, -CN, and -CF3; 10 

 where each alkyl group in R1 and R4 is optionally substituted with 1 to 8 fluoro 

atoms; and 

 where the methylene linker on the biphenyl is optionally substituted with one or 

two -C1-6alkyl groups or cyclopropyl; 

 or a pharmaceutically acceptable salt thereof. 15 

 

2. The compound of Claim 1, where R1 is H. 

3. The compound of Claim 1, where R1 is selected from -C1-8alkyl, 

-C1-3alkylene-C6-10aryl, -C1-3alkylene-C1-9heteroaryl, -C3-7cycloalkyl, -[(CH2)2O]1-3CH3, 

-C1-6alkylene-OC(O)R10, -C1-6alkylene-NR11R12, -C1-6alkylene-C(O)R13, 20 

-C0-6alkylenemorpholinyl, -C1-6alkylene-SO2-C1-6alkyl, 

OO

R
1 4

O , ,

O

O

, and O . 

 

4. The compound of Claim 1, where R1 is selected from H, -C1-8alkyl, -C1-6alkylene-

OC(O)R10, and  25 
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OO

R
1 4

O , 

where R10 is -C1-6alkyl, -O-C1-6alkyl, or -CH[R15]-NHC(O)O-C1-6alkyl; R14 is -C1-6alkyl; 

R15 is -CH(CH3)2; and each alkyl group in R1 is optionally substituted with 1 to 8 fluoro 

atoms. 

5. The compound of Claim 4, where R1 is selected from H, -CH2CH3, -CH(CH3)2, 5 

-CH2CH(CH3)2, -(CH2)3CH3, -(CH2)6CH3,  -CH2CF3, -(CH2)2CF3, -CH2CF2CH3, 

-CH2CF2CF3, -CH2OC(O)CH3, -CH2OC(O)CH2CH3, -CH2OC(O)(CH2)2CH3, 

-CH2OC(O)OCH2CH3, -CH2OC(O)-CH[CH(CH3)2]-NHC(O)O-CH3, and 

OO

R
1 4

O , 

where R14 is -CH3. 10 

6. The compound of Claim 1, where R4 is H. 

 

7. The compound of Claim 1, where R4 is selected from -C1-8alkyl, -C1-3alkylene-O-

C1-8alkyl, -C1-3alkylene-C6-10aryl, -C1-3alkylene-O-C6-10aryl, -C1-3alkylene-C1-9heteroaryl, 

-C3-7cycloalkyl, -[(CH2)2O]1-3CH3, -C1-6alkylene-OC(O)R40, -C1-6alkylene-NR41R42, 15 

-C1-6alkylene-C(O)R43, -C0-6alkylenemorpholinyl, -C1-6alkylene-SO2-C1-6alkyl, 

OO

R
4 4

O , ,

O

O

, and O . 

 

8. The compound of Claim 1, where R4 is selected from H, -C1-8alkyl, -C1-3alkylene-

O-C1-8alkyl, -C1-3alkylene-O-C6-10aryl, -[(CH2)2O]1-3CH3, and  20 
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OO

R
4 4

O , 

where R44 is -C1-6alkyl; and each alkyl group in R4 is optionally substituted with 1 to 7 

fluoro atoms. 

 

9. The compound of Claim 8, where R4 is selected from H, -CH2CH3, -CH(CH3)2, 5 

-CH2CH(CH3)2, -(CH2)3CH3, -C(CH3)3, -(CH2)2CF3, -CH2CF2CH3, -(CH2)3-O-CH2CH3, 

-(CH2)2-O-phenyl, -(CH2)2OCH3, and 

OO

R
4 4

O , 

where R44 is -CH3. 

 10 

10. The compound of claim 1, where a is 0, or a is 1 and R5 is halo. 

 

11. The compound of claim 1, where b is 0, or b is 1 and R6 is halo, or b is 2 and each R6 is 

independently selected from halo and —CH3. 

 15 

12. The compound of claim 1, where: 

a is 0 and b is 0; or 

a is 0, b is 1, and R6 is 2′-fluoro, 3′-fluoro, 3′-chloro, or 4′-flouro; or 

a is 0, b is 2, and R6 is 2′-fluoro, 5′-chloro or 2′-methyl, 5′-chloro or 2′,5′-dichloro; 

or 20 

a is 1, R5 is 3-chloro, and b is 0; or 

a is 1, R5 is 3-chloro, b is 1, and R6 is 3′-chloro; or 

a is 1, R5 is 3-chloro, b is 2, and R6 is 2′-fluoro, 5′-chloro. 

 

  25 
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13. The compound of Claim 1, where R1 is selected from H, -C1-8alkyl, -C1-6alkylene-

OC(O)R10, and 

OO

R
1 4

O , 

where R10 is -C1-6alkyl, -O-C1-6alkyl, or -CH[R15]-NHC(O)O-C1-6alkyl; R14 is -C1-6alkyl; 5 

R15 is -CH(CH3)2; and each alkyl group in R1 is optionally substituted with 1 to 8 fluoro 

atoms; 

 R4 is selected from H, -C1-8alkyl, -C1-3alkylene-O-C1-8alkyl, -C1-3alkylene-O-

C6-10aryl, -[(CH2)2O]1-3CH3, and 

OO

R
4 4

O , 10 

where R44 is -C1-6alkyl; and each alkyl group in R4 is optionally substituted with 1 

to 8 fluoro atoms; 

 a is 0 and b is 0; or a is 0, b is 1, and R6 is halo; or a is 0, b is 2, and one R6 is halo 

and the other R6 is halo or -CH3; or a is 1, R5 is halo, and b is 0; or a is 1, R5 is halo, b is 1, 

and R6 is halo; or a is 1, R5 is halo, b is 2, and each R6 is halo; and 15 

 where the methylene linker on the biphenyl is optionally substituted with two -CH3 

groups. 

 

14. (2S,4R)-5-(5'-chloro-2'-fluorobiphenyl-4-yl)-2-hydroxymethyl- 

2-methyl-4-(oxalyl-amino)pentanoic acid or a 20 

pharmaceutically acceptable salt thereof.  
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15. The compound of claim 1, where Z is –CH-. 

 

16. The compound of claim 1, where R4 is -C1-8alkyl. 

 5 

17.  The compound of claim 1, where R4 is –CH2CH3. 

 

18.  The compound of claim 1, where a is 0. 

 

19. The compound of claim 1, where b is 2. 10 

 

20.  The compound of claim 1, where a is 0; b is 2; and R6 is 2'-fluoro, 5'-chloro. 

 

21.  The compound of claim 13, where Z is –CH-. 

 15 

22.  The compound of claim 13, where R4 is -C1-8alkyl. 

 

23.  The compound of claim 13, where R4 is –CH2CH3. 

 

24.  The compound of claim 13, where a is 0. 20 

 

25.  The compound of claim 13, where b is 2. 

 

26.  The compound of claim 13, where a is 0; b is 2; and R6 

is 2'-fluoro, 5'-chloro. 25 

 

27. A pharmaceutical composition comprising a compound as of any one of Claims 1-

5, 6-12, 13 and 14- 26 and a pharmaceutically acceptable carrier. 

 

28. The pharmaceutical composition of Claim 27, wherein the pharmaceutical 30 

composition further comprises an AT1 receptor antagonist.  
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29. Use of a compound of any one of Claims 1-5, 6-12, 13 and 14-26, in the 

manufacture of a medicament for treating hypertension, heart failure, or renal disease in a 

patient.  

 5 

 






