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[0005] NO-independent, heme-dependent, sGC stimulators, have several important 

differentiating characteristics, when compared to other types of sGC modulators, including 

crucial dependency on the presence of the reduced prosthetic heme moiety for their activity, 

strong synergistic enzyme activation when combined with NO and stimulation of the 

synthesis of cGMP by direct stimulation of sGC, independent of NO. The benzylindazole 

compound YC-1 was the first sGC stimulator to be identified. Additional sGC stimulators 

with improved potency and specificity for sGC have since been developed.  

[0006] Compounds that stimulate sGC in an NO-independent manner offer considerable 

advantages over other current alternative therapies that either target the aberrant NO pathway 

or that are directed at diseases wherein upregulation of the NO pathway is beneficial. There is 

a need to develop novel stimulators of sGC. These compounds are useful for treating various 

diseases, wherein the diseases or disorders are ones that would benefit from sGC stimulation 

or from an increase in the concentration of nitric oxide (NO) or cyclic guanosine ,k,-k-

monophosphate (cGMP) or both, or wherein an upregulation of the NO pathway is desirable.  

SUMMARY 

[0006a] In one aspect, the present disclosure refers to a compound of Formula I, or a 

pharmaceutically acceptable salt thereof, 

; 

Formula I 

wherein: 

the core formed by rings E and A along with the substituents (JC)p is represented by 

the following formula: 
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wherein the C atom with a symbol * represents the attachment point to the ring containing G, 

Z, and Q; and the C atom with a symbol ** represents the point of attachment of the 2 

instances of J;  

W is  

a ring B that is a phenyl;  

wherein each J is independently selected from hydrogen and methyl; n is 1; 

and JB is halogen;  

each JC is independently selected from hydrogen, halogen, C1-4 aliphatic, C1-4 BLKOWX OQ o5:0

wherein each said C1-4 aliphatic and C1-4 alkoxy is optionally and independently substituted 

by up to 3 instances of C1-4 alkoxy, C1-4 IBLOBLKOWX$ f;8 OQ IBLOHFN0

Q, G and Z are each independently N, S or O, wherein at least two of Q, G and Z are N; 

q is 0, 1 or 2; 

R10 is C1-6 alkyl optionally and independently substituted with 0-3 occurrences of R15, phenyl 

optionally and independently substituted with 0-3 occurrences of R15, 5- or 6-membered 

heteroaryl optionally and independently substituted with 0-3 occurrences of R15, C3-8 

cycloalkyl optionally and independently substituted with 0-3 occurrences of R15 or 3-8 

membered heterocyclyl optionally and independently substituted with 0-3 occurrences of R15; 

wherein each of said 5- to 6-membered heteroaryl ring and each of said 3-8 membered 

heterocyclyl contains up to 3 ring heteroatoms independently selected from N, O or S; 

R11 is H, -NRa2Rb2, -C(O)NRa2Rb2, -C(O)R15a, -SO2Rb2, -SRb2, halo, -OCF3, -CN, hydroxyl, 

C2-6 alkenyl optionally and independently substituted with 0-2 occurrences of Rb2, C2-6

alkynyl optionally and independently substituted with 0-2 occurrences of Rb2; C1-6 alkyl 

optionally and independently substituted with 0-5 occurrences of R15, C1-6 alkoxy optionally 

and independently substituted with 0-5 occurrences of R15, phenyl optionally and 

independently substituted with 0-3 occurrences of R15, 5- to 6-membered heteroaryl 

optionally and independently substituted with 0-3 occurrences of R15, C3-8 cycloalkyl 

optionally and independently substituted with 0-3 occurrences of R15 or 3-8 membered 

heterocyclyl optionally and independently substituted with 0-3 occurrences of R15; wherein 

each of said 5- to 6-membered heteroaryl and each of said 3-8 membered heterocyclyl 

contains up to 3 ring heteroatoms independently selected from N, O or S; or 
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when R10 is a substituent of Z, R10 and R11, taken together with Z and the carbon to which R11

is attached, form a 3-10 membered heterocyclic ring optionally and independently substituted 

with 0-3 occurrences of R15; wherein each of said 3-10 membered heterocyclyl contains up to 

3 ring heteroatoms independently selected from N, O or S; 

R15 is halo, -ORb2, -SRb2, -NRa2Rb2, -C(O)Rb2, -C(O)NRa2Rb2, -NRb2C(O)ORb2, -

OC(O)NRa2Rb2, C2-4 alkenoxy, C3-8 cycloalkyl optionally and independently substituted with 

0-3 occurrences of R18, phenyl optionally and independently substituted with 0-3 occurrences 

of R18, 5- or 6-membered heteroaryl optionally and independently substituted with 0-3 

occurrences of R18 or 3-10 membered heterocyclyl optionally and independently substituted 

with 0-3 occurrences of R18; wherein each of said 5- or 6-membered heteroaryl ring and each 

of said 3-10 membered heterocyclyl contains up to 3 ring heteroatoms independently selected 

from N, O or S; 

R15a is C3-8 cycloalkyl optionally and independently substituted with 0-3 occurrences of R18, 

phenyl optionally and independently substituted with 0-3 occurrences of R18, 5- or 6-

membered heteroaryl optionally and independently substituted with 0-3 occurrences of R18 or 

3-10 membered heterocyclyl optionally and independently substituted with 0-3 occurrences 

of R18; wherein each of said 5- or 6-membered heteroaryl ring and each of said 3-10 

membered heterocyclyl contains up to 3 ring heteroatoms independently selected from N, O 

or S; 

each R18 is independently selected from halo, hydroxyl, C1-6 alkyl, C1-6 alkoxy, C1-6 haloalkyl 

or phenyl; 

Ra2 is hydrogen, -C(O)Rb2, C1-6 alkyl or C1-6 haloalkyl; and 

Rb2 is hydrogen, C1-6 alkyl or C1-6 haloalkyl. 

[0006b] In another aspect, the present disclosure refers to a pharmaceutical composition 

comprising a compound disclosed herein, or a pharmaceutically acceptable salt thereof, and 

at least one pharmaceutically acceptable excipient or carrier. 

[0006c] In yet another aspect, the present disclosure refers to a compound disclosed herein, or 

a pharmaceutically acceptable salt thereof, or a pharmaceutical composition disclosed herein, 

for use in treating a disease, health condition or disorder, wherein the disease, health 

condition or disorder is a central nervous system (CNS) disease, health condition or disorder 

selected from: 
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� Alzheimer's disease, amyotrophic lateral sclerosis (ALS or Lou Gehrig's disease), 

Down syndrome, dementia, vascular dementia, vascular cognitive impairment, 

Binswanger's dementia (subcortical arteriosclerotic encephalopathy), Cerebral 

Autosomal-Dominant Arteriopathy with Subcortical Infarcts and 

Leukoencephalopathy (CADASIL or CADASIL syndrome), frontotemporal lobar 

degeneration or dementia, HIV-associated dementia, Lewy body dementia, pre-senile 

dementia (mild cognitive impairment, MCI), glaucoma, Huntington's diseases (or 

chorea, HD), multiple sclerosis (MS), multiple system atrophy (MSA), Parkinson's 

disease, Parkinsonism Plus, spinocerebellar ataxias, Steel-Richardson-Olszewski 

disease (progressive supranuclear palsy), attention deficit disorder (ADD) and 

attention deficit hyperactivity disorder (ADHD); 

� neuropathic pain; 

� a psychiatric, mental, mood or affective disorder selected from a bipolar disorder, 

schizophrenia, general psychosis, drug-induced psychosis, a delusional disorder, 

schizoaffective disorder, obsessive compulsive disorder (OCD), a depressive disorder, 

an anxiety disorder, a panic disorder, or post-traumatic stress disorder (PTSD); 

� traumatic (closed or open, penetrating head injuries) or non-traumatic (stroke, 

aneurism, hypoxia) injury to the brain or cognitive impairment or dysfunction 

resulting from brain injuries or neurodegenerative disorders;  

� dystonias, including generalized, focal, segmental, sexual, intermediate, acute 

dystonic reaction, and genetic/primary dystonia; and dyskinesias, including acute, 

chronic/tardive, and non-motor and levo-dopa induced dyskinesia (LID); 

� disorders characterized by a relative reduction in synaptic plasticity and synaptic 

processes including, Fragile X, Rhett's disorder, Williams syndrome, Renpenning's 

syndrome, autism spectrum disorders, including autism, Asperger's syndrome, 

pervasive development disorder and childhood disintegrative disorder; 

� chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic dependence 

(including to amphetamine, opiates or other substances) and substance abuse. 

[0006d] In a further aspect, the present disclosure refers to a compound disclosed herein, or a 

pharmaceutically acceptable salt thereof, or a pharmaceutical composition disclosed herein, 

for use in treating a disease, health condition or disorder, wherein the disease, health 
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condition or disorder is selected from: 

� disorders related to high blood pressure and decreased coronary blood flow, 

increased acute and chronic coronary blood pressure, arterial hypertension, vascular disorder 

resulting from cardiac and renal complications, heart disease, stroke, cerebral ischemia, renal 

failure, resistant hypertension, diabetic hypertension, congestive heart failure, diastolic or 

systolic dysfunction, coronary insufficiency, arrhythmia, reduction of ventricular preload, 

cardiac hypertrophy, heart failure/cardiorenal syndrome, portal hypertension, endothelial 

dysfunction or injury;  

� thromboembolic disorder, ischemia, myocardial infarction, stroke, transient 

ischemic attack (TIA), obstructive thromboanginitis, stable or unstable angina pectoris, 

DOQONBQX RPBRMR$ UBQJBNS BNHJNB$ <QJNYMFSBL_R BNHJNB, prevention of restenosis after 

thrombolysis therapies, thrombogenic disorders;  

� a CNS disease, health condition or disorder selected from Alzheimer's disease, 

amyotrophic lateral sclerosis, Down syndrome, dementia, vascular dementia, vascular 

cognitive impairment, Binswanger's dementia, Cerebral Autosomal-Dominant Arteriopathy 

with Subcortical Infarcts and Leukoencephalopathy, frontotemporal lobar degeneration or 

dementia, HIV-associated dementia, Lewy body dementia, pre-senile dementia, glaucoma, 

Huntington's diseases, multiple sclerosis, multiple system atrophy, Parkinson's disease, 

Parkinsonism Plus, spinocerebellar ataxies, Steel-Richardson-Olszewski disease, attention 

deficit disorder and attention deficit hyperactivity disorder, Alzheimer's disease or pre-

Alzheimer's disease, mild to moderate Alzheimer's disease or moderate to severe Alzheimer's 

disease, traumatic (closed or open, penetrating head injuries) brain injury (TBI), nontraumatic 

(stroke, aneurism, hypoxia) injury to the brain, cognitive impairment or dysfunction resulting 

from brain injuries or neurodegenerative disorder, dystonia, dyskinesia, a disorder 

characterized by a relative reduction in synaptic plasticity and synaptic processes, Fragile X, 

Rhett's disorder, Williams syndrome, Renpenning's syndrome, autism spectrum disorders, 

including autism, Asperger's syndrome, pervasive development disorder, childhood 

disintegrative disorder, neuropathic pain, bipolar disorder, schizophrenia, general psychosis, 

drug-induced psychosis, a delusional disorder, schizoaffective disorder, obsessive compulsive 

disorder, a depressive disorder, an anxiety disorder, a panic disorder, post-traumatic stress 

disorder, chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic 

dependence or substance abuse;  
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� peripheral arterial disease, peripheral occlusive arterial disease, peripheral vascular 

disease, hypertonia, =BXNBTE_R RXNEQOMF OQ PIFNOMFNON$ DQJSJDBL LJMC JRDIFMJB$ UBRDTLJSJR, 

peripheral embolism, intermittent claudication, vaso-occlusive crisis, Duchenne muscular 

dystrophy, Becker muscular dystrophy, microcirculation abnormalities, control of vascular 

leakage or permeability;  

� shock, sepsis, cardiogenic shock, control of leukocyte activation, inhibition or 

modulation of platelet aggregation; 

� pulmonary hypertension, pulmonary arterial hypertension, associated pulmonary 

vascular remodeling, localized thrombosis, right heart hypertrophy, pulmonary hypertonia, 

primary pulmonary hypertension, secondary pulmonary hypertension, familial pulmonary 

hypertension, sporadic pulmonary hypertension, pre-capillary pulmonary hypertension, 

idiopathic pulmonary hypertension, thrombotic pulmonary arteriopathy, plexogenic 

pulmonary arteriopathy, cystic fibrosis, bronchoconstriction or pulmonary 

bronchoconstriction, acute respiratory distress syndrome, lung fibrosis, lung transplant; 

� pulmonary hypertension associated with or related to: left ventricular dysfunction, 

hypoxemia, WHO groups I, II, III, IV and V hypertensions, mitral valve disease, constrictive 

pericarditis, aortic stenosis, cardiomyopathy, mediastinal fibrosis, pulmonary fibrosis, 

anomalous pulmonary venous drainage, pulmonary venooclusive disease, pulmonary 

vasculitis, collagen vascular disease, congenital heart disease, pulmonary venous 

hypertension, interstitial lung disease, sleep-disordered breathing, sleep apnea, alveolar 

hypoventilation disorders, chronic exposure to high altitude, neonatal lung disease, alveolar-

capillary dysplasia, sickle cell disease, other coagulation disorders, chronic 

thromboembolism, pulmonary embolism (due to tumor, parasites or foreign material), 

connective tissue disease, lupus, schistosomiasis, sarcoidosis, chronic obstructive pulmonary 

disease, asthma, emphysema, chronic bronchitis, pulmonary capillary hemangiomatosis, 

histiocytosis X, lymphangiomatosis and compressed pulmonary vessels (such as due to 

adenopathy, tumor or fibrosing mediastinitis); 

�  atherosclerosis (e.g., associated with endothelial injury, platelet and monocyte 

adhesion and aggregation, smooth muscle proliferation and migration), restenosis (e.g., 

developed after thrombolysis therapies, percutaneous transluminal angioplasties (PTAs), 

percutaneous transluminal coronary angioplasties (PTCAs) and bypass), inflammation;  
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� cardiovascular disease associated with metabolic syndrome (e.g., obesity, 

dyslipidemia, diabetes, high blood pressure), dyslipidemia, hypercholesterolemia, 

hypertriglyceridemia, sitosterolemia, fatty liver disease, hepatitis, preeclampsia, polycystic 

kidney disease progression, subcutaneous fat, obesity;  

� liver cirrhosis associated with chronic liver disease, hepatic fibrosis, hepatic stellate 

cell activation, hepatic fibrous collagen and total collagen accumulation; liver disease of 

necro-inflammatory and/or of immunological origin; renal fibrosis and renal failure resulting 

from chronic kidney diseases or insufficiency (e.g. due to accumulation/ deposition and tissue 

injury, progressive sclerosis, glomerulonephritis); prostate hypertrophy systemic sclerosis; 

cardiac interstitial fibrosis; cardiac remodeling and fibrosis; cardiac hypertrophy; non-

alcoholic steatohepatitis or NASH; 

� ischemia, reperfusion damage; ischemia/reperfusion associated with organ 

transplant, lung transplant, pulmonary transplant, cardiac transplant; conserving blood 

substituents in trauma patients;  

� erectile dysfunction; impotence; premature ejaculation; female sexual dysfunction, 

vaginal atrophy, dyspaneuria, atrophic vaginitis; benign prostatic hyperplasia (BPH) or 

hypertrophy or enlargement; bladder outlet obstruction; bladder pain syndrome (BPS), 

interstitial cystitis (IC), overactive bladder, neurogenic bladder and incontinence; diabetic 

nephropathy; 

� glaucoma, retinopathy, diabetic retinopathy, blepharitis, dry eye syndrome, 

Sjögren's Syndrome;  

� hearing impairment, partial or total hearing loss; partial or total deafness; tinnitus; 

noise-induced hearing loss; 

� dermal fibrosis, scleroderma, skin fibrosis;  

� microvascular perfusion improvement (e.g., following injury, to counteract the 

inflammatory response in perioperative care), anal fissures, diabetic ulcers; and 

cancer metastasis, osteoporosis, gastroparesis; functional dyspepsia; diabetic complications, 

diseases associated with endothelial dysfunction, neurologic disorders associated with 

decreased nitric oxide production, achalasia or esophageal achalasia. 
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[0006e] In another aspect, the present disclosure refers to a compound disclosed herein, or a 

pharmaceutically acceptable salt thereof, or a pharmaceutical composition disclosed herein, 

for use in treating or preventing a disease, health condition or disorder, wherein the disease or 

disorder is one that benefits from sGC stimulation or from an increase in the concentration of 

NO or cGMP or both, or the upregulation of the NO pathway. 

[0006f] In yet another aspect, the present disclosure refers to a use of a compound disclosed 

herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition 

disclosed herein, in the manufacture of a medicament for treating a disease, health condition 

or disorder, wherein the disease, health condition or disorder is a central nervous system 

(CNS) disease, health condition or disorder selected from: 

� Alzheimer's disease, amyotrophic lateral sclerosis (ALS or Lou Gehrig's disease), 

Down syndrome, dementia, vascular dementia, vascular cognitive impairment, 

Binswanger's dementia (subcortical arteriosclerotic encephalopathy), Cerebral 

Autosomal-Dominant Arteriopathy with Subcortical Infarcts and 

Leukoencephalopathy (CADASIL or CADASIL syndrome), frontotemporal lobar 

degeneration or dementia, HIV-associated dementia, Lewy body dementia, pre-senile 

dementia (mild cognitive impairment, MCI), glaucoma, Huntington's diseases (or 

chorea, HD), multiple sclerosis (MS), multiple system atrophy (MSA), Parkinson's 

disease, Parkinsonism Plus, spinocerebellar ataxias, Steel-Richardson-Olszewski 

disease (progressive supranuclear palsy), attention deficit disorder (ADD) and 

attention deficit hyperactivity disorder (ADHD); 

� neuropathic pain; 

� a psychiatric, mental, mood or affective disorder selected from a bipolar disorder, 

schizophrenia, general psychosis, drug-induced psychosis, a delusional disorder, 

schizoaffective disorder, obsessive compulsive disorder (OCD), a depressive disorder, 

an anxiety disorder, a panic disorder, or post-traumatic stress disorder (PTSD); 

� traumatic (closed or open, penetrating head injuries) or non-traumatic (stroke, 

aneurism, hypoxia) injury to the brain or cognitive impairment or dysfunction 

resulting from brain injuries or neurodegenerative disorders;  

� dystonias, including generalized, focal, segmental, sexual, intermediate, acute 

dystonic reaction, and genetic/primary dystonia; and dyskinesias, including acute, 
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chronic/tardive, and non-motor and levo-dopa induced dyskinesia (LID); 

� disorders characterized by a relative reduction in synaptic plasticity and synaptic 

processes including, Fragile X, Rhett's disorder, Williams syndrome, Renpenning's 

syndrome, autism spectrum disorders, including autism, Asperger's syndrome, 

pervasive development disorder and childhood disintegrative disorder; 

chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic dependence 

(including to amphetamine, opiates or other substances) and substance abuse. 

[0006g] In a further aspect, the present disclosure refers to a use of a compound disclosed 

herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition 

disclosed herein, in the manufacture of a medicament for treating a disease, health condition 

or disorder, wherein the disease, health condition or disorder is selected from: 

� disorders related to high blood pressure and decreased coronary blood flow, 

increased acute and chronic coronary blood pressure, arterial hypertension, vascular disorder 

resulting from cardiac and renal complications, heart disease, stroke, cerebral ischemia, renal 

failure, resistant hypertension, diabetic hypertension, congestive heart failure, diastolic or 

systolic dysfunction, coronary insufficiency, arrhythmia, reduction of ventricular preload, 

cardiac hypertrophy, heart failure/cardiorenal syndrome, portal hypertension, endothelial 

dysfunction or injury;  

� thromboembolic disorder, ischemia, myocardial infarction, stroke, transient 

ischemic attack (TIA), obstructive thromboanginitis, stable or unstable angina pectoris, 

coronary spasms, variant angina, PrinYMFSBL_R BNHJNB, prevention of restenosis after 

thrombolysis therapies, thrombogenic disorders;  

� a CNS disease, health condition or disorder selected from Alzheimer's disease, 

amyotrophic lateral sclerosis, Down syndrome, dementia, vascular dementia, vascular 

cognitive impairment, Binswanger's dementia, Cerebral Autosomal-Dominant Arteriopathy 

with Subcortical Infarcts and Leukoencephalopathy, frontotemporal lobar degeneration or 

dementia, HIV-associated dementia, Lewy body dementia, pre-senile dementia, glaucoma, 

Huntington's diseases, multiple sclerosis, multiple system atrophy, Parkinson's disease, 

Parkinsonism Plus, spinocerebellar ataxies, Steel-Richardson-Olszewski disease, attention 

deficit disorder and attention deficit hyperactivity disorder, Alzheimer's disease or pre-

Alzheimer's disease, mild to moderate Alzheimer's disease or moderate to severe Alzheimer's 
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disease, traumatic (closed or open, penetrating head injuries) brain injury (TBI), nontraumatic 

(stroke, aneurism, hypoxia) injury to the brain, cognitive impairment or dysfunction resulting 

from brain injuries or neurodegenerative disorder, dystonia, dyskinesia, a disorder 

characterized by a relative reduction in synaptic plasticity and synaptic processes, Fragile X, 

Rhett's disorder, Williams syndrome, Renpenning's syndrome, autism spectrum disorders, 

including autism, Asperger's syndrome, pervasive development disorder, childhood 

disintegrative disorder, neuropathic pain, bipolar disorder, schizophrenia, general psychosis, 

drug-induced psychosis, a delusional disorder, schizoaffective disorder, obsessive compulsive 

disorder, a depressive disorder, an anxiety disorder, a panic disorder, post-traumatic stress 

disorder, chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic 

dependence or substance abuse;  

� peripheral arterial disease, peripheral occlusive arterial disease, peripheral vascular 

disease, hypertonia, =BXNBTE_R RXNEQOMF OQ PIFNOMFNON$ DQJSJDBL LJMC JRDIFMJB$ UBRDTLJSJR, 

peripheral embolism, intermittent claudication, vaso-occlusive crisis, Duchenne muscular 

dystrophy, Becker muscular dystrophy, microcirculation abnormalities, control of vascular 

leakage or permeability;  

� shock, sepsis, cardiogenic shock, control of leukocyte activation, inhibition or 

modulation of platelet aggregation; 

� pulmonary hypertension, pulmonary arterial hypertension, associated pulmonary 

vascular remodeling, localized thrombosis, right heart hypertrophy, pulmonary hypertonia, 

primary pulmonary hypertension, secondary pulmonary hypertension, familial pulmonary 

hypertension, sporadic pulmonary hypertension, pre-capillary pulmonary hypertension, 

idiopathic pulmonary hypertension, thrombotic pulmonary arteriopathy, plexogenic 

pulmonary arteriopathy, cystic fibrosis, bronchoconstriction or pulmonary 

bronchoconstriction, acute respiratory distress syndrome, lung fibrosis, lung transplant; 

� pulmonary hypertension associated with or related to: left ventricular dysfunction, 

hypoxemia, WHO groups I, II, III, IV and V hypertensions, mitral valve disease, constrictive 

pericarditis, aortic stenosis, cardiomyopathy, mediastinal fibrosis, pulmonary fibrosis, 

anomalous pulmonary venous drainage, pulmonary venooclusive disease, pulmonary 

vasculitis, collagen vascular disease, congenital heart disease, pulmonary venous 

hypertension, interstitial lung disease, sleep-disordered breathing, sleep apnea, alveolar 

hypoventilation disorders, chronic exposure to high altitude, neonatal lung disease, alveolar-
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capillary dysplasia, sickle cell disease, other coagulation disorders, chronic 

thromboembolism, pulmonary embolism (due to tumor, parasites or foreign material), 

connective tissue disease, lupus, schistosomiasis, sarcoidosis, chronic obstructive pulmonary 

disease, asthma, emphysema, chronic bronchitis, pulmonary capillary hemangiomatosis, 

histiocytosis X, lymphangiomatosis and compressed pulmonary vessels (such as due to 

adenopathy, tumor or fibrosing mediastinitis); 

�  atherosclerosis (e.g., associated with endothelial injury, platelet and monocyte 

adhesion and aggregation, smooth muscle proliferation and migration), restenosis (e.g., 

developed after thrombolysis therapies, percutaneous transluminal angioplasties (PTAs), 

percutaneous transluminal coronary angioplasties (PTCAs) and bypass), inflammation;  

� cardiovascular disease associated with metabolic syndrome (e.g., obesity, 

dyslipidemia, diabetes, high blood pressure), dyslipidemia, hypercholesterolemia, 

hypertriglyceridemia, sitosterolemia, fatty liver disease, hepatitis, preeclampsia, polycystic 

kidney disease progression, subcutaneous fat, obesity;  

� liver cirrhosis associated with chronic liver disease, hepatic fibrosis, hepatic stellate 

cell activation, hepatic fibrous collagen and total collagen accumulation; liver disease of 

necro-inflammatory and/or of immunological origin; renal fibrosis and renal failure resulting 

from chronic kidney diseases or insufficiency (e.g. due to accumulation/ deposition and tissue 

injury, progressive sclerosis, glomerulonephritis); prostate hypertrophy systemic sclerosis; 

cardiac interstitial fibrosis; cardiac remodeling and fibrosis; cardiac hypertrophy; non-

alcoholic steatohepatitis or NASH; 

� ischemia, reperfusion damage; ischemia/reperfusion associated with organ 

transplant, lung transplant, pulmonary transplant, cardiac transplant; conserving blood 

substituents in trauma patients;  

� erectile dysfunction; impotence; premature ejaculation; female sexual dysfunction, 

vaginal atrophy, dyspaneuria, atrophic vaginitis; benign prostatic hyperplasia (BPH) or 

hypertrophy or enlargement; bladder outlet obstruction; bladder pain syndrome (BPS), 

interstitial cystitis (IC), overactive bladder, neurogenic bladder and incontinence; diabetic 

nephropathy; 

� glaucoma, retinopathy, diabetic retinopathy, blepharitis, dry eye syndrome, 

Sjögren's Syndrome;  
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� hearing impairment, partial or total hearing loss; partial or total deafness; tinnitus; 

noise-induced hearing loss; 

� dermal fibrosis, scleroderma, skin fibrosis;  

� microvascular perfusion improvement (e.g., following injury, to counteract the 

inflammatory response in perioperative care), anal fissures, diabetic ulcers; and 

cancer metastasis, osteoporosis, gastroparesis; functional dyspepsia; diabetic complications, 

diseases associated with endothelial dysfunction, neurologic disorders associated with 

decreased nitric oxide production, achalasia or esophageal achalasia. 

[0006h] In another aspect, the present disclosure refers to a use of a compound disclosed 

herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition 

disclosed herein, in the manufacture of a medicament for treating or preventing a disease, 

health condition or disorder, wherein the disease or disorder is one that benefits from sGC 

stimulation or from an increase in the concentration of NO or cGMP or both, or the 

upregulation of the NO pathway. 

[0007] The present disclosure is directed to compounds of Formula I, or pharmaceutically 

acceptable salts thereof, 

X

X N

XY
Y

Y

W

(JB)n

E

(Jc)p

J

J

A
Q

ZG
R11

(R10)q

; 

Formula I 

wherein: 

rings E and A form the core of the molecule and are aromatic; each instance of X and Y is 

independently selected from N or C; wherein a maximum of 4 instances of X and Y are 

simultaneously N;  
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R15a is C3-8 cycloalkyl optionally and independently substituted with 0-3 occurrences of R18, 

phenyl optionally and independently substituted with 0-3 occurrences of R18, 5- or 6-

membered heteroaryl optionally and independently substituted with 0-3 occurrences of R18 or 

3-10 membered heterocyclyl optionally and independently substituted with 0-3 occurrences 

of R18; wherein each of said 5- or 6-membered heteroaryl ring and each of said 3-10 

membered heterocyclyl contains up to 3 ring heteroatoms independently selected from N, O 

or S; 

each R18 is independently selected from halo, hydroxyl, C1-6 alkyl, C1-6 alkoxy, C1-6 haloalkyl 

or phenyl; 

Ra2 is hydrogen, -C(O)Rb2, C1-6 alkyl or C1-6 haloalkyl; and 

Rb2 is hydrogen, C1-6 alkyl or C1-6 haloalkyl. 

[0008] The present disclosure is also directed to a pharmaceutical composition comprising a 

compound according to Formula I, or a pharmaceutically acceptable salt thereof, and at least 

one pharmaceutically acceptable excipient or carrier.  The present disclosure is also directed 

to a pharmaceutical formulation or dosage form comprising the pharmaceutical composition. 

[0009] The present disclosure also provides a method of treating or preventing a disease, 

health condition or disorder in a subject in need thereof, comprising administering, alone or 

in combination therapy, a therapeutically effective amount of a compound of Formula I or a 

pharmaceutically acceptable salt thereof to the subject; wherein the disease is one that 

benefits from sGC stimulation or from an increase in the concentration of NO or cGMP or 

both, or from an upregulation of the NO pathway.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a plot of the long-term potentiation of wild type (WT) mice hippocampal 

slices (top curve), R6/2 mice hippocampal slices (bottom curve), and R6/2 mice hippocampal 

slices treated with 7 nM Compound I-1 (middle curve). 

[0011] FIG. 2 is a plot of the long-term potentiation of wild type (WT) mice hippocampal 

slices (top curve, overlaps with middle curve), R6/2 mice hippocampal slices (bottom curve), 

and R6/2 mice hippocampal slices treated with 46 nM Compound I-1 (middle curve, overlaps 

with top curve). 
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CLAIMS 

1. A compound of Formula I, or a pharmaceutically acceptable salt thereof, 

; 

Formula I 

wherein: 

the core formed by rings E and A along with the substituents (JC)p is represented by 

the following formula: 

 

wherein the C atom with a symbol * represents the attachment point to the ring containing G, 

Z, and Q; and the C atom with a symbol ** represents the point of attachment of the 2 

instances of J;  

W is  

a ring B that is a phenyl;  

  wherein each J is independently selected from hydrogen and methyl; n is 1; 

and JB is halogen;  

each JC is independently selected from hydrogen, halogen, C1-4 aliphatic, C1-4 alkoxy or ˗CN; 

wherein each said C1-4 aliphatic and C1-4 alkoxy is optionally and independently substituted 

by up to 3 instances of C1-4 alkoxy, C1-4 haloalkoxy, −OH or halogen; 

Q, G and Z are each independently N, S or O, wherein at least two of Q, G and Z are N; 

q is 0, 1 or 2; 
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R10 is C1-6 alkyl optionally and independently substituted with 0-3 occurrences of R15, phenyl 

optionally and independently substituted with 0-3 occurrences of R15, 5- or 6-membered 

heteroaryl optionally and independently substituted with 0-3 occurrences of R15, C3-8 

cycloalkyl optionally and independently substituted with 0-3 occurrences of R15 or 3-8 

membered heterocyclyl optionally and independently substituted with 0-3 occurrences of R15; 

wherein each of said 5- to 6-membered heteroaryl ring and each of said 3-8 membered 

heterocyclyl contains up to 3 ring heteroatoms independently selected from N, O or S; 

R11 is H, -NRa2Rb2, -C(O)NRa2Rb2, -C(O)R15a, -SO2R
b2, -SRb2, halo, -OCF3, -CN, hydroxyl, 

C2-6 alkenyl optionally and independently substituted with 0-2 occurrences of Rb2, C2-6 

alkynyl optionally and independently substituted with 0-2 occurrences of Rb2; C1-6 alkyl 

optionally and independently substituted with 0-5 occurrences of R15, C1-6 alkoxy optionally 

and independently substituted with 0-5 occurrences of R15, phenyl optionally and 

independently substituted with 0-3 occurrences of R15, 5- to 6-membered heteroaryl 

optionally and independently substituted with 0-3 occurrences of R15, C3-8 cycloalkyl 

optionally and independently substituted with 0-3 occurrences of R15 or 3-8 membered 

heterocyclyl optionally and independently substituted with 0-3 occurrences of R15; wherein 

each of said 5- to 6-membered heteroaryl and each of said 3-8 membered heterocyclyl 

contains up to 3 ring heteroatoms independently selected from N, O or S; or 

when R10 is a substituent of Z, R10 and R11, taken together with Z and the carbon to which R11 

is attached, form a 3-10 membered heterocyclic ring optionally and independently substituted 

with 0-3 occurrences of R15; wherein each of said 3-10 membered heterocyclyl contains up to 

3 ring heteroatoms independently selected from N, O or S; 

R15 is halo, -ORb2, -SRb2, -NRa2Rb2, -C(O)Rb2, -C(O)NRa2Rb2, -NRb2C(O)ORb2, -

OC(O)NRa2Rb2, C2-4 alkenoxy, C3-8 cycloalkyl optionally and independently substituted with 

0-3 occurrences of R18, phenyl optionally and independently substituted with 0-3 occurrences 

of R18, 5- or 6-membered heteroaryl optionally and independently substituted with 0-3 

occurrences of R18 or 3-10 membered heterocyclyl optionally and independently substituted 

with 0-3 occurrences of R18; wherein each of said 5- or 6-membered heteroaryl ring and each 

of said 3-10 membered heterocyclyl contains up to 3 ring heteroatoms independently selected 

from N, O or S; 
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R15a is C3-8 cycloalkyl optionally and independently substituted with 0-3 occurrences of R18, 

phenyl optionally and independently substituted with 0-3 occurrences of R18, 5- or 6-

membered heteroaryl optionally and independently substituted with 0-3 occurrences of R18 or 

3-10 membered heterocyclyl optionally and independently substituted with 0-3 occurrences 

of R18; wherein each of said 5- or 6-membered heteroaryl ring and each of said 3-10 

membered heterocyclyl contains up to 3 ring heteroatoms independently selected from N, O 

or S; 

each R18 is independently selected from halo, hydroxyl, C1-6 alkyl, C1-6 alkoxy, C1-6 haloalkyl 

or phenyl; 

Ra2 is hydrogen, -C(O)Rb2, C1-6 alkyl or C1-6 haloalkyl; and 

Rb2 is hydrogen, C1-6 alkyl or C1-6 haloalkyl. 

2. A compound according to claim 1, or a pharmaceutically acceptable salt thereof, 

wherein G, Z and Q are each N.  

3. A compound according to claims 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound is represented by Formula III, or a pharmaceutically acceptable salt 

thereof, or any of its tautomers thereof:  

; 

Formula III. 

4. A compound according any one of the above claims, or a pharmaceutically acceptable 

salt thereof, wherein R11 is H, NRa2Rb2, -C(O)NRa2Rb2, -C(O)R15a, -SO2R
b2, -SRb2, halo, -

OCF3, -CN, hydroxyl, C2-6 alkenyl optionally and independently substituted with 0-2 

occurrences of Rb2, C2-6 alkynyl optionally and independently substituted with 0-2 

occurrences of Rb2; C1-6 alkyl optionally and independently substituted with 0-5 occurrences 

of R15, C1-6 alkoxy optionally and independently substituted with 0-3 occurrences of R15, 

phenyl optionally and independently substituted with 0-3 occurrences of R15, 5- or 6-

membered heteroaryl optionally and independently substituted with 0-3 occurrences of R15, 

C3-8 cycloalkyl optionally and independently substituted with 0-3 occurrences of R15 or 3-8 
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membered heterocyclyl optionally and independently substituted with 0-3 occurrences of R15. 

5. A compound according to claim 1, wherein said compound is of Formula VI, or a 

pharmaceutically acceptable salt thereof: 

  

Formula VI 

wherein: 

 each JB is halo; 

 n is 1; 

  R11 is H, halo, -NRa2Rb2, C1-4alkyl, 5- to 6-membered heteroaryl, or C3-6 cycloalkyl, 

wherein the C1-4alkyl, 5- to 6-membered heteroaryl, and C3-6 cycloalkyl are each optionally 

substituted with 1, 2, or 3 groups independently selected from halo; 

Ra2 is hydrogen or C1-4 alkyl; and 

Rb2 is hydrogen or C1-4 alkyl. 

6. A compound according to claim 1, or a pharmaceutically acceptable salt thereof, 

wherein said compound is selected from those listed below 

 

I-1 

 

I-2 
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I-3 

 

I-4 

 

I-5 

 

I-12 

 

I-14 

 

I-31 

 

I-32 

 

I-38 

 

I-39 

 

I-41 
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I-42 

 

I-47 

 

I-48 

 

I-50 

 

I-51 

 

I-53 

 

I-54 

 

I-56 

 

I-57 

 

I-58 
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I-59 I-60 

 

I-62  

I-63 

 

I-64 

 

I-65 

 

I-66 

 

I-67 

 

I-68 

 

I-70 

 

I-71 
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7. A compound according to claim 1, or a pharmaceutically acceptable salt thereof, 

wherein said compound is:  

. 

8. A pharmaceutical composition comprising a compound according to any one of 

claims 1 to 7, or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically 

acceptable excipient or carrier. 

9. A compound of any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of claim 8, for use in treating a disease, health 

condition or disorder, wherein the disease, health condition or disorder is a central nervous 

system (CNS) disease, health condition or disorder selected from: 

 Alzheimer's disease, amyotrophic lateral sclerosis (ALS or Lou Gehrig's disease), 

Down syndrome, dementia, vascular dementia, vascular cognitive impairment, 

Binswanger's dementia (subcortical arteriosclerotic encephalopathy), Cerebral 

Autosomal-Dominant Arteriopathy with Subcortical Infarcts and 

Leukoencephalopathy (CADASIL or CADASIL syndrome), frontotemporal lobar 

degeneration or dementia, HIV-associated dementia, Lewy body dementia, pre-senile 

dementia (mild cognitive impairment, MCI), glaucoma, Huntington's diseases (or 

chorea, HD), multiple sclerosis (MS), multiple system atrophy (MSA), Parkinson's 

disease, Parkinsonism Plus, spinocerebellar ataxias, Steel-Richardson-Olszewski 

disease (progressive supranuclear palsy), attention deficit disorder (ADD) and 

attention deficit hyperactivity disorder (ADHD); 

 neuropathic pain; 

 a psychiatric, mental, mood or affective disorder selected from a bipolar disorder, 

schizophrenia, general psychosis, drug-induced psychosis, a delusional disorder, 

schizoaffective disorder, obsessive compulsive disorder (OCD), a depressive disorder, 

an anxiety disorder, a panic disorder, or post-traumatic stress disorder (PTSD); 

 traumatic (closed or open, penetrating head injuries) or non-traumatic (stroke, 
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aneurism, hypoxia) injury to the brain or cognitive impairment or dysfunction 

resulting from brain injuries or neurodegenerative disorders;  

 dystonias, including generalized, focal, segmental, sexual, intermediate, acute 

dystonic reaction, and genetic/primary dystonia; and dyskinesias, including acute, 

chronic/tardive, and non-motor and levo-dopa induced dyskinesia (LID); 

 disorders characterized by a relative reduction in synaptic plasticity and synaptic 

processes including, Fragile X, Rhett's disorder, Williams syndrome, Renpenning's 

syndrome, autism spectrum disorders, including autism, Asperger's syndrome, 

pervasive development disorder and childhood disintegrative disorder; 

 chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic dependence 

(including to amphetamine, opiates or other substances) and substance abuse. 

10. A compound of any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of claim 8, for use in treating a disease, health 

condition or disorder, wherein the disease, health condition or disorder is selected from: 

 disorders related to high blood pressure and decreased coronary blood flow, 

increased acute and chronic coronary blood pressure, arterial hypertension, vascular disorder 

resulting from cardiac and renal complications, heart disease, stroke, cerebral ischemia, renal 

failure, resistant hypertension, diabetic hypertension, congestive heart failure, diastolic or 

systolic dysfunction, coronary insufficiency, arrhythmia, reduction of ventricular preload, 

cardiac hypertrophy, heart failure/cardiorenal syndrome, portal hypertension, endothelial 

dysfunction or injury;  

 thromboembolic disorder, ischemia, myocardial infarction, stroke, transient 

ischemic attack (TIA), obstructive thromboanginitis, stable or unstable angina pectoris, 

coronary spasms, variant angina, Prinzmetal’s angina, prevention of restenosis after 

thrombolysis therapies, thrombogenic disorders;  

 a CNS disease, health condition or disorder selected from Alzheimer's disease, 

amyotrophic lateral sclerosis, Down syndrome, dementia, vascular dementia, vascular 

cognitive impairment, Binswanger's dementia, Cerebral Autosomal-Dominant Arteriopathy 

with Subcortical Infarcts and Leukoencephalopathy, frontotemporal lobar degeneration or 

dementia, HIV-associated dementia, Lewy body dementia, pre-senile dementia, glaucoma, 

Huntington's diseases, multiple sclerosis, multiple system atrophy, Parkinson's disease, 
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Parkinsonism Plus, spinocerebellar ataxies, Steel-Richardson-Olszewski disease, attention 

deficit disorder and attention deficit hyperactivity disorder, Alzheimer's disease or pre-

Alzheimer's disease, mild to moderate Alzheimer's disease or moderate to severe Alzheimer's 

disease, traumatic (closed or open, penetrating head injuries) brain injury (TBI), nontraumatic 

(stroke, aneurism, hypoxia) injury to the brain, cognitive impairment or dysfunction resulting 

from brain injuries or neurodegenerative disorder, dystonia, dyskinesia, a disorder 

characterized by a relative reduction in synaptic plasticity and synaptic processes, Fragile X, 

Rhett's disorder, Williams syndrome, Renpenning's syndrome, autism spectrum disorders, 

including autism, Asperger's syndrome, pervasive development disorder, childhood 

disintegrative disorder, neuropathic pain, bipolar disorder, schizophrenia, general psychosis, 

drug-induced psychosis, a delusional disorder, schizoaffective disorder, obsessive compulsive 

disorder, a depressive disorder, an anxiety disorder, a panic disorder, post-traumatic stress 

disorder, chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic 

dependence or substance abuse;  

 peripheral arterial disease, peripheral occlusive arterial disease, peripheral vascular 

disease, hypertonia, Raynaud’s syndrome or phenomenon, critical limb ischemia, vasculitis, 

peripheral embolism, intermittent claudication, vaso-occlusive crisis, Duchenne muscular 

dystrophy, Becker muscular dystrophy, microcirculation abnormalities, control of vascular 

leakage or permeability;  

 shock, sepsis, cardiogenic shock, control of leukocyte activation, inhibition or 

modulation of platelet aggregation; 

 pulmonary hypertension, pulmonary arterial hypertension, associated pulmonary 

vascular remodeling, localized thrombosis, right heart hypertrophy, pulmonary hypertonia, 

primary pulmonary hypertension, secondary pulmonary hypertension, familial pulmonary 

hypertension, sporadic pulmonary hypertension, pre-capillary pulmonary hypertension, 

idiopathic pulmonary hypertension, thrombotic pulmonary arteriopathy, plexogenic 

pulmonary arteriopathy, cystic fibrosis, bronchoconstriction or pulmonary 

bronchoconstriction, acute respiratory distress syndrome, lung fibrosis, lung transplant; 

 pulmonary hypertension associated with or related to: left ventricular dysfunction, 

hypoxemia, WHO groups I, II, III, IV and V hypertensions, mitral valve disease, constrictive 

pericarditis, aortic stenosis, cardiomyopathy, mediastinal fibrosis, pulmonary fibrosis, 

anomalous pulmonary venous drainage, pulmonary venooclusive disease, pulmonary 
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vasculitis, collagen vascular disease, congenital heart disease, pulmonary venous 

hypertension, interstitial lung disease, sleep-disordered breathing, sleep apnea, alveolar 

hypoventilation disorders, chronic exposure to high altitude, neonatal lung disease, alveolar-

capillary dysplasia, sickle cell disease, other coagulation disorders, chronic 

thromboembolism, pulmonary embolism (due to tumor, parasites or foreign material), 

connective tissue disease, lupus, schistosomiasis, sarcoidosis, chronic obstructive pulmonary 

disease, asthma, emphysema, chronic bronchitis, pulmonary capillary hemangiomatosis, 

histiocytosis X, lymphangiomatosis and compressed pulmonary vessels (such as due to 

adenopathy, tumor or fibrosing mediastinitis); 

  atherosclerosis (e.g., associated with endothelial injury, platelet and monocyte 

adhesion and aggregation, smooth muscle proliferation and migration), restenosis (e.g., 

developed after thrombolysis therapies, percutaneous transluminal angioplasties (PTAs), 

percutaneous transluminal coronary angioplasties (PTCAs) and bypass), inflammation;  

 cardiovascular disease associated with metabolic syndrome (e.g., obesity, 

dyslipidemia, diabetes, high blood pressure), dyslipidemia, hypercholesterolemia, 

hypertriglyceridemia, sitosterolemia, fatty liver disease, hepatitis, preeclampsia, polycystic 

kidney disease progression, subcutaneous fat, obesity;  

 liver cirrhosis associated with chronic liver disease, hepatic fibrosis, hepatic stellate 

cell activation, hepatic fibrous collagen and total collagen accumulation; liver disease of 

necro-inflammatory and/or of immunological origin; renal fibrosis and renal failure resulting 

from chronic kidney diseases or insufficiency (e.g. due to accumulation/ deposition and tissue 

injury, progressive sclerosis, glomerulonephritis); prostate hypertrophy systemic sclerosis; 

cardiac interstitial fibrosis; cardiac remodeling and fibrosis; cardiac hypertrophy; non-

alcoholic steatohepatitis or NASH; 

 ischemia, reperfusion damage; ischemia/reperfusion associated with organ 

transplant, lung transplant, pulmonary transplant, cardiac transplant; conserving blood 

substituents in trauma patients;  

 erectile dysfunction; impotence; premature ejaculation; female sexual dysfunction, 

vaginal atrophy, dyspaneuria, atrophic vaginitis; benign prostatic hyperplasia (BPH) or 

hypertrophy or enlargement; bladder outlet obstruction; bladder pain syndrome (BPS), 

interstitial cystitis (IC), overactive bladder, neurogenic bladder and incontinence; diabetic 

nephropathy; 



  

 188 

 glaucoma, retinopathy, diabetic retinopathy, blepharitis, dry eye syndrome, 

Sjögren's Syndrome;  

 hearing impairment, partial or total hearing loss; partial or total deafness; tinnitus; 

noise-induced hearing loss; 

 dermal fibrosis, scleroderma, skin fibrosis;  

 microvascular perfusion improvement (e.g., following injury, to counteract the 

inflammatory response in perioperative care), anal fissures, diabetic ulcers; and 

cancer metastasis, osteoporosis, gastroparesis; functional dyspepsia; diabetic complications, 

diseases associated with endothelial dysfunction, neurologic disorders associated with 

decreased nitric oxide production, achalasia or esophageal achalasia. 

11. A compound of any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of claim 8, for use in treating or preventing a 

disease, health condition or disorder, wherein the disease or disorder is one that benefits from 

sGC stimulation or from an increase in the concentration of NO or cGMP or both, or the 

upregulation of the NO pathway. 

12. Use of a compound of any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of claim 8, in the manufacture of a medicament for 

treating a disease, health condition or disorder, wherein the disease, health condition or 

disorder is a central nervous system (CNS) disease, health condition or disorder selected 

from: 

 Alzheimer's disease, amyotrophic lateral sclerosis (ALS or Lou Gehrig's disease), 

Down syndrome, dementia, vascular dementia, vascular cognitive impairment, 

Binswanger's dementia (subcortical arteriosclerotic encephalopathy), Cerebral 

Autosomal-Dominant Arteriopathy with Subcortical Infarcts and 

Leukoencephalopathy (CADASIL or CADASIL syndrome), frontotemporal lobar 

degeneration or dementia, HIV-associated dementia, Lewy body dementia, pre-senile 

dementia (mild cognitive impairment, MCI), glaucoma, Huntington's diseases (or 

chorea, HD), multiple sclerosis (MS), multiple system atrophy (MSA), Parkinson's 

disease, Parkinsonism Plus, spinocerebellar ataxias, Steel-Richardson-Olszewski 

disease (progressive supranuclear palsy), attention deficit disorder (ADD) and 

attention deficit hyperactivity disorder (ADHD); 
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 neuropathic pain; 

 a psychiatric, mental, mood or affective disorder selected from a bipolar disorder, 

schizophrenia, general psychosis, drug-induced psychosis, a delusional disorder, 

schizoaffective disorder, obsessive compulsive disorder (OCD), a depressive disorder, 

an anxiety disorder, a panic disorder, or post-traumatic stress disorder (PTSD); 

 traumatic (closed or open, penetrating head injuries) or non-traumatic (stroke, 

aneurism, hypoxia) injury to the brain or cognitive impairment or dysfunction 

resulting from brain injuries or neurodegenerative disorders;  

 dystonias, including generalized, focal, segmental, sexual, intermediate, acute 

dystonic reaction, and genetic/primary dystonia; and dyskinesias, including acute, 

chronic/tardive, and non-motor and levo-dopa induced dyskinesia (LID); 

 disorders characterized by a relative reduction in synaptic plasticity and synaptic 

processes including, Fragile X, Rhett's disorder, Williams syndrome, Renpenning's 

syndrome, autism spectrum disorders, including autism, Asperger's syndrome, 

pervasive development disorder and childhood disintegrative disorder; 

chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic dependence 

(including to amphetamine, opiates or other substances) and substance abuse. 

13. Use of a compound of any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of claim 8, in the manufacture of a medicament for 

treating a disease, health condition or disorder, wherein the disease, health condition or 

disorder is selected from: 

 disorders related to high blood pressure and decreased coronary blood flow, 

increased acute and chronic coronary blood pressure, arterial hypertension, vascular disorder 

resulting from cardiac and renal complications, heart disease, stroke, cerebral ischemia, renal 

failure, resistant hypertension, diabetic hypertension, congestive heart failure, diastolic or 

systolic dysfunction, coronary insufficiency, arrhythmia, reduction of ventricular preload, 

cardiac hypertrophy, heart failure/cardiorenal syndrome, portal hypertension, endothelial 

dysfunction or injury;  

 thromboembolic disorder, ischemia, myocardial infarction, stroke, transient 

ischemic attack (TIA), obstructive thromboanginitis, stable or unstable angina pectoris, 
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coronary spasms, variant angina, Prinzmetal’s angina, prevention of restenosis after 

thrombolysis therapies, thrombogenic disorders;  

 a CNS disease, health condition or disorder selected from Alzheimer's disease, 

amyotrophic lateral sclerosis, Down syndrome, dementia, vascular dementia, vascular 

cognitive impairment, Binswanger's dementia, Cerebral Autosomal-Dominant Arteriopathy 

with Subcortical Infarcts and Leukoencephalopathy, frontotemporal lobar degeneration or 

dementia, HIV-associated dementia, Lewy body dementia, pre-senile dementia, glaucoma, 

Huntington's diseases, multiple sclerosis, multiple system atrophy, Parkinson's disease, 

Parkinsonism Plus, spinocerebellar ataxies, Steel-Richardson-Olszewski disease, attention 

deficit disorder and attention deficit hyperactivity disorder, Alzheimer's disease or pre-

Alzheimer's disease, mild to moderate Alzheimer's disease or moderate to severe Alzheimer's 

disease, traumatic (closed or open, penetrating head injuries) brain injury (TBI), nontraumatic 

(stroke, aneurism, hypoxia) injury to the brain, cognitive impairment or dysfunction resulting 

from brain injuries or neurodegenerative disorder, dystonia, dyskinesia, a disorder 

characterized by a relative reduction in synaptic plasticity and synaptic processes, Fragile X, 

Rhett's disorder, Williams syndrome, Renpenning's syndrome, autism spectrum disorders, 

including autism, Asperger's syndrome, pervasive development disorder, childhood 

disintegrative disorder, neuropathic pain, bipolar disorder, schizophrenia, general psychosis, 

drug-induced psychosis, a delusional disorder, schizoaffective disorder, obsessive compulsive 

disorder, a depressive disorder, an anxiety disorder, a panic disorder, post-traumatic stress 

disorder, chemo brain, levo-dopa induced addictive behavior, alcoholism, narcotic 

dependence or substance abuse;  

 peripheral arterial disease, peripheral occlusive arterial disease, peripheral vascular 

disease, hypertonia, Raynaud’s syndrome or phenomenon, critical limb ischemia, vasculitis, 

peripheral embolism, intermittent claudication, vaso-occlusive crisis, Duchenne muscular 

dystrophy, Becker muscular dystrophy, microcirculation abnormalities, control of vascular 

leakage or permeability;  

 shock, sepsis, cardiogenic shock, control of leukocyte activation, inhibition or 

modulation of platelet aggregation; 

 pulmonary hypertension, pulmonary arterial hypertension, associated pulmonary 

vascular remodeling, localized thrombosis, right heart hypertrophy, pulmonary hypertonia, 

primary pulmonary hypertension, secondary pulmonary hypertension, familial pulmonary 
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hypertension, sporadic pulmonary hypertension, pre-capillary pulmonary hypertension, 

idiopathic pulmonary hypertension, thrombotic pulmonary arteriopathy, plexogenic 

pulmonary arteriopathy, cystic fibrosis, bronchoconstriction or pulmonary 

bronchoconstriction, acute respiratory distress syndrome, lung fibrosis, lung transplant; 

 pulmonary hypertension associated with or related to: left ventricular dysfunction, 

hypoxemia, WHO groups I, II, III, IV and V hypertensions, mitral valve disease, constrictive 

pericarditis, aortic stenosis, cardiomyopathy, mediastinal fibrosis, pulmonary fibrosis, 

anomalous pulmonary venous drainage, pulmonary venooclusive disease, pulmonary 

vasculitis, collagen vascular disease, congenital heart disease, pulmonary venous 

hypertension, interstitial lung disease, sleep-disordered breathing, sleep apnea, alveolar 

hypoventilation disorders, chronic exposure to high altitude, neonatal lung disease, alveolar-

capillary dysplasia, sickle cell disease, other coagulation disorders, chronic 

thromboembolism, pulmonary embolism (due to tumor, parasites or foreign material), 

connective tissue disease, lupus, schistosomiasis, sarcoidosis, chronic obstructive pulmonary 

disease, asthma, emphysema, chronic bronchitis, pulmonary capillary hemangiomatosis, 

histiocytosis X, lymphangiomatosis and compressed pulmonary vessels (such as due to 

adenopathy, tumor or fibrosing mediastinitis); 

  atherosclerosis (e.g., associated with endothelial injury, platelet and monocyte 

adhesion and aggregation, smooth muscle proliferation and migration), restenosis (e.g., 

developed after thrombolysis therapies, percutaneous transluminal angioplasties (PTAs), 

percutaneous transluminal coronary angioplasties (PTCAs) and bypass), inflammation;  

 cardiovascular disease associated with metabolic syndrome (e.g., obesity, 

dyslipidemia, diabetes, high blood pressure), dyslipidemia, hypercholesterolemia, 

hypertriglyceridemia, sitosterolemia, fatty liver disease, hepatitis, preeclampsia, polycystic 

kidney disease progression, subcutaneous fat, obesity;  

 liver cirrhosis associated with chronic liver disease, hepatic fibrosis, hepatic stellate 

cell activation, hepatic fibrous collagen and total collagen accumulation; liver disease of 

necro-inflammatory and/or of immunological origin; renal fibrosis and renal failure resulting 

from chronic kidney diseases or insufficiency (e.g. due to accumulation/ deposition and tissue 

injury, progressive sclerosis, glomerulonephritis); prostate hypertrophy systemic sclerosis; 

cardiac interstitial fibrosis; cardiac remodeling and fibrosis; cardiac hypertrophy; non-

alcoholic steatohepatitis or NASH; 
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 ischemia, reperfusion damage; ischemia/reperfusion associated with organ 

transplant, lung transplant, pulmonary transplant, cardiac transplant; conserving blood 

substituents in trauma patients;  

 erectile dysfunction; impotence; premature ejaculation; female sexual dysfunction, 

vaginal atrophy, dyspaneuria, atrophic vaginitis; benign prostatic hyperplasia (BPH) or 

hypertrophy or enlargement; bladder outlet obstruction; bladder pain syndrome (BPS), 

interstitial cystitis (IC), overactive bladder, neurogenic bladder and incontinence; diabetic 

nephropathy; 

 glaucoma, retinopathy, diabetic retinopathy, blepharitis, dry eye syndrome, 

Sjögren's Syndrome;  

 hearing impairment, partial or total hearing loss; partial or total deafness; tinnitus; 

noise-induced hearing loss; 

 dermal fibrosis, scleroderma, skin fibrosis;  

 microvascular perfusion improvement (e.g., following injury, to counteract the 

inflammatory response in perioperative care), anal fissures, diabetic ulcers; and 

cancer metastasis, osteoporosis, gastroparesis; functional dyspepsia; diabetic complications, 

diseases associated with endothelial dysfunction, neurologic disorders associated with 

decreased nitric oxide production, achalasia or esophageal achalasia. 

14. Use of a compound of any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of claim 8, in the manufacture of a medicament for 

treating or preventing a disease, health condition or disorder, wherein the disease or disorder 

is one that benefits from sGC stimulation or from an increase in the concentration of NO or 

cGMP or both, or the upregulation of the NO pathway. 


