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SUMMARY  

[0004a] In one aspect of the present disclosure, there is provided a compound selected from: 
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[0004b] In another aspect of the present disclosure, there is provided a compound represented 
by the following formula: 
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wherein: 
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n is an integer selected from 0 to 3; and each JB is independently halogen, −CN, a C1-6 aliphatic 

or −ORB;   

wherein each JB that is a C1-6 aliphatic is optionally and independently substituted with up to 3 

instances of R3;  

each RB is independently hydrogen or a C1-6 aliphatic; said RB optionally and independently 

substituted with up to 3 instances of R3a;  

each R3 and R3a is, in each instance, independently halogen, −CN, C1-4 alkyl, C1-4 haloalkyl, 

−O(C1-4 alkyl) or −O(C1-4 haloalkyl);  

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

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

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

JD is hydrogen, halogen, methoxy or −CN. 

[0004c] In a further aspect of the present disclosure, there is provided a compound of Formula 

I, or a pharmaceutically acceptable salt thereof, 

; 

Formula I 

wherein: 

Y is independently N or C;  

ring B is a phenyl or a 5 or 6-membered heteroaryl ring, containing 1 or 2 ring heteroatoms 

independently selected from N, O and S;  

n is an integer selected from 0 to 3; and each JB is independently halogen, −CN, a C1-6 aliphatic 

or −ORB;   

wherein each JB that is a C1-6 aliphatic is optionally and independently substituted with up to 3 

instances of R3;  



 
 
 

 2b 
 
 

each RB is independently hydrogen or a C1-6 aliphatic; said RB optionally and independently 

substituted with up to 3 instances of R3a;  

each R3 and R3a is, in each instance, independently halogen, −CN, C1-4 alkyl, C1-4 haloalkyl, 

−O(C1-4 alkyl) or −O(C1-4 haloalkyl);  

Z is selected from the group consisting of hydrogen, –P(O)(OH)2, –P(O)(OH)O- M+, 

–P(O)(O-)2(M+)2, –P(O)(O-)2D2+ and -P(O)(O-Benzyl)2; wherein M+ is a 

pharmaceutically acceptable monovalent cation and D2+ is a pharmaceutically 

acceptable divalent cation; 

m is 0 or 1; 

R1 is C1-4 alkyl, C1-4 fluoroalkyl, ˗C(O)NH2 or hydrogen; and 

R2 is C1-4 alkyl, C1-4 fluoroalkyl or hydrogen;  

both instances of R4 are simultaneously hydrogen or both instances of R4, together with the 

carbon atom to which they are attached form a carbonyl group;  

JD is hydrogen, halogen, methoxy or −CN  

p is 1 or 2; and 

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

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

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

[0004d] In another aspect of the present disclosure, there is provided a pharmaceutical 

composition comprising a compound disclosed herein and at least one pharmaceutically 

acceptable excipient or carrier. 

[0004e] In a further aspect of the present disclosure, there is provided a compound disclosed 

herein or a pharmaceutical composition disclosed herein, for use in treating a disease, health 

condition or disorder in a subject in need of treatment. 

[0004f] In another aspect of the present disclosure, there is provided a use of a compound 

disclosed herein or a pharmaceutical composition disclosed herein, in the manufacture of a 

medicament for treating a disease, health condition or disorder in a subject in need of treatment, 

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

abetalipoproteinemia, achalasia, esophageal achalasia, acute respiratory distress 

syndrome (ARDS), adhesive capsulitis, age-related learning and memory disturbances, 
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age-related memory loss, alcoholism, alopecia or hair loss, altitute sickness, 

Alzheimer's disease, pre-Alzheimer's disease, mild to moderate Alzheimer's disease 

and moderate to severe Alzheimer's disease, amyotrophic lateral sclerosis (ALS or Lou 

Gehrig's disease), anal fissures, aneurysm, angina, stable or unstable angina pectoris, 

variant angina, Prinzmetal’s angina, microvascular angina, anxiety or anxiety 

disorders, arginosuccinic aciduria, arterial and venous thromboses, arthritis, Asperger's 

syndrome, asthma and asthmatic diseases, ataxia, telangliectasia, atherosclerosis, 

atherosclerosis associated with endothelial injury, platelet and monocyte adhesion and 

aggregation, smooth muscle proliferation or migration, atrophic vaginitis, attention 

deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD), autism 

and disorders in the autism spectrum, benign prostatic hyperplasia (BPH) or 

hypertrophy or enlargement, bipolar disorder, bladder outlet obstruction, bladder pain 

syndrome (BPS), blepharitis, bone and carbohydrate metabolism disturbances, bone 

healing, bone healing following osteoclastic bone remodeling, osteoclastic bone 

resorption, new bone formation, brain aneurism, brain hypoxia, cancer metastasis, 

cerebral amyloid angiopathy (CAA) or congophilic angiopathy, cerebral 

autosomal-dominant arteriopathy with subcortical infarcts and leukoencephalopathy 

(CADASIL or CADASIL syndrome), cerebral perfusion, cerebral small vessel disease, 

cerebral vasospasm, chemo-brain, childhood disintegrative disorder, chronic 

bronchitis, chronic fatigue, chronic traumatic encephalopathy (CTE), cirrhosis, liver 

cirrhosis, liver cirrhosis associated with chronic liver disease, primary biliary cirrhosis, 

CNS-disease related sexual dysfunction, CNS-disease related sleep disturbances, 

cognitive defect associated with Huntington's Disease, cognitive dysfunction, cognitive 

impairment, vascular cognitive impairment, mild cognitive impairment, cognitive 

impairment associated with diabetes, cognitive impairment associated with Multiple 

Sclerosis, cognitive impairment associated with obstructive sleep apnea, cognitive 

impairment associated with schizophrenia (CIAS), cognitive impairment associated 

with sickle cell disease, concussion, congenital myasthenic syndrome, connective 

tissue disease, consequences of cerebral infarction (apoplexia cerebri), conservation of 

blood substituents in trauma patients, CREST syndrome, Crohn's disease, cystic 

fibrosis (CF), delusional disorder, dementi, vascular dementia, post-stroke dementia, 

Lewy body dementia, dementia with frontal lobe degeneration,  dementia with 

frontotemporal lobar degeneration, dementia with corticobasal degeneration, 

Creutzfeldt-Jakob dementia, HIV-dementia, multi-infarct dementia, post-operative 
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dementia, strategic single-infarct dementia, HIV-associated dementia, asymptomatic 

neurocognitive impairment (ANI), minor neurocognitive disorder (MND), 

HIV-associated dementia (HAD, also called AIDS dementia complex [ADC] or HIV 

encephalopathy, pre-senile dementia (mild cognitive impairment, MCI), mixed 

dementia,  Binswanger's dementia (subcortical arteriosclerotic encephalopathy), 

Parkinson's Dementia, demyelination, depression, depressive disorder, 

dermatomyositis, diabetic angiopathy, diabetic macular edema, diabetic 

microangiopathies, diabetic ulcers or wounds, diabetic food ulcer, diseases associated 

with or related to metabolic syndrome, obesity, diabetes, insulin resistance, elevated 

fasting glucose, elevated fasting insulin, elevated lipids, diseases involing 

downregulated neurotransmitters, diseases involving impaired cerebral blood flow, 

diseases involving impaired neurodegeneration, diseases involving impaired synaptic 

function, diseases involving neuroinflammation, diseases involving neurotoxicity, 

diseases of the organs of the male and female urogenital system (benign and 

malignant), disturbances of concentration in children with learning and memory 

problems, Down syndrome, drug addiction, drug-induced psychosis, dry eye syndrome, 

Duchenne muscular dystrophy, Dupuytren’s contracture, dyskinesia, acute dyskinesia, 

chronic or tardive dyskinesia, non-motor dyskinesia, levo-dopa induced dyskinesia 

(LID), dysmenhorrea, primary dysmenhorrea, secondary dysmenhorrea, dyspaneuria, 

dysphagia, dystonia, generalized dystonia, focal dystonia, segmental dystonia, sexual 

dystonia, intermediate dystonia, acute dystonic reaction, genetic or primary dystonia, 

edema, elecrolyte disturbances,  herkalemia, hyponatremia, emphysema, 

endometriosis, endothelial dysfunction or injury and diseases associated with 

endothelial dysfunction, erectile dysfunction, esophageal achalasia, Fabry Disease, 

female sexual dysfunction, female sexual arousal dysfunction, fibromyalgia, fibrosis, 

endomyocardial fibrosis, atrial fibrosis, cardiac interstitial fibrosis, cardiac fibrosis, 

pulmonary fibrosis, eye fibrosis, skin fibrosis, intestinal fibrosis, renal or kidney 

fibrosis, interstitial renal fibrosis, pulmonary fibrosis, idiopathic pulmonary fibrosis, 

progressive massive fibrosis of the lungs, liver fibrosis, mediastinal fibrosis, 

retroperitoneal fibrosis, arthrofibrosis, bone marrow fibrosis, myelofibrosis, 

osteomyelofibrosis, radiation-induced fibrosis, pancreatic fibrosis, Fragile X, 

functional dyspepsia, gastroparesis, Gaucher Disease, general disturbances of 

concentration, general psychosis, glaucoma, glioblastoma, glomerulopathies, 

glomerulonephritis, acute glomerulonephritis, glomerulosclerosis, focal segmental 
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glomerulosclerosis, granulomas, head injury, hearing impairment, partial hearing loss, 

total hearing loss, partial deafness, total deafness, noise-induced hearing loss, heart 

disease, left ventricular myocardial remodeling, left ventricular systolic dysfunction, 

ischemic cardiomyopathy, dilatated cardiomyopathy, alcoholic cardiomyopathy, 

storage cardiomyopathies, congenital heart deffects, decreased coronary blood flow, 

diastolic or systolic dysfunction, coronary insufficiency, acute coronary syndrome, 

coronary artery disease, arrhythmias, reduction of ventricular preload, cardiac 

hypertrophy, right heart hypertrophy, disturbances of atrial and ventricular rhythm and 

heart conduction disturbances, atrioventricular blocks of degree I-III (AVB I-III), 

supraventricular tachyarrhythmia, premature ventricular contraction, atrial fibrillation, 

atrial flutter, ventricular fibrillation, ventricular flutter, ventricular tachyarrhythmia, 

torsade-de-pointes tachycardia, atrial and ventricular extrasystoles, AV-junction 

extrasystoles, sick-sinus syndrome, AV-node reentry tachycardia, 

Wolff-Parkinson-White syndrome, myocardial insufficiency, chronic, acute or viral 

myocarditis, cardiogenic shock, cardiac remodeling, heart failure (HF), Heart failure 

with preserved ejection fraction (HFpEF), Heart failure with reduced ejection fraction 

(HFrEF), acute heart failure, chronic heart failure, acute phases of an existing chronic 

heart failure (worsening HF), transient heart failure, post-acute heart failure, systolic 

heart failure, diastolic heart failure, congestive heart failure, acute decompensated heart 

failure, right ventricular failure, total heart failure, high output heart failure, heart 

failure with valvular defects, diabetic heart failure, heart failure/cardiorenal syndrome, 

right heart failure, high concentration of plasminogen activator inhibitor 1 (PA-1), high 

levels of fibrinogen and low density DLD, histiocytosis X, Huntington’s disease or 

chorea (HD), hyperammonemia and related, hypertension, arterial hypertension, 

resistant hypertension, diabetic hypertension, idiopathic hypertension, essential 

hypertension, secondary hypertension, gestational hypertension, portal hypertension, 

systemic hypertension, pre-eclampsia, increased acute and chronic coronary blood 

pressure, hypertonia, hypertrophic scars, hypoactive sexual arousal disorder, 

hypoperfusion, impotence, Inflammaroty bowel disease, Crohn's disease, Ulcerative 

Colitis, inflammation caused by cerebral malaria, inflammation caused by infectious 

disease, inflammatory response in perioprative care, platelet aggregation, intellectual 

disability, intermittent claudication, interstitial cystitis (IC), intradialytic hypotension, 

ischemia, cerebral ischemia, myocardial ischemia, thromboembolic ischemia, critical 

limb ischemia, keloids, kidney disease, chronic kidney disease, acute and chronic renal 
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failure, acute and chronic renal insufficiency, sequelae of renal insufficiency, 

renal-insufficiency related to pulmonary enema, renal-insufficiency related to HF, 

renal-insufficiency related to uremia or anemia, primary kidney disease, congenital 

kidney disease, polycystic kidney disease progression, kidney transplant rejection, 

immune complex-induced kidney disease, abnormally reduced creatinine and/or water 

excretion, abnormally increased blood concentrations of urea, nitrogen, potassium 

and/or creatinine, altered activity of renal enzymes, altered activity of glutamyl 

synthetase, altered urine osmolarity or urine volume, increased microalbuminuria, 

macroalbuminuria, lesions of glomeruli and arterioles, tubular dilatation, 

hyperphosphatemia, vascular kidney disease, renal cysts, renal edema due to HF, 

Korsakoff psychosis, leukocyte activation, levo-dopa induced addictive behavior, 

lichen sclerosus, lipid related disorders, excessive adiposity, excessive subcutaneous 

fat, hyperlipidemias, dyslipidemia, hypercholesterolemias, decreased high-density 

lipoprotein cholesterol (HDL-cholesterol, moderately elevated low-density lipoprotein 

cholesterol (LDL-cholesterol) levels, hypertriglyceridemias, hyperglyceridemia, 

hypolipoproteinanemias, sitosterolemia, fatty liver disease, liver steatosis or abnormal 

lipid accumulation in the liver, steatosis of the heart, kidney or muscle, sitosterolemia, 

xanthomatosis, Tangier disease), liver diseases, vascular liver disease, hepatic stellate 

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

of necro-inflammatory and/or of immunological, cholestatic liver disease associated 

with granulomatous liver diseases, cholestatic liver disease associated with liver 

malignancies, cholestatic liver disease associated with intrahepatic cholestasis of 

pregnancy, cholestatic liver disease associated with hepatitis, cholestatic liver disease 

associated with sepsis, cholestatic liver disease associated with drugs or toxins, 

cholestatic liver disease associated with graft-versus-host disease, cholestatic liver 

disease associated with post-liver transplantation, cholestatic liver disease associated 

with choledocholithiasis, cholestatic liver disease associated with bile duct tumors, 

cholestatic liver disease associated with pancreatic carcinoma, cholestatic liver disease 

associated with Mirizzi’s syndrome, cholestatic liver disease associated with AIDS, 

cholangiopathy, cholestatic liver disease associated with parasites, cholestatic liver 

disease associated with schistosomiasis, hepatitis, non-alcoholic steatohepatitis 

(NASH), non-alcoholic fatty liver disease (NAFLD), hepatic vaso-occlusive disease 

(VOD), hepatic encephalopathy), localized thrombosis, lower urinary tract syndromes 

(LUTS), lumbar spinal canal stenosis, lupus nephritis, lupus or Systemic Lupus 
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Erythematosus, microalbuminuria, microcirculation abnormalities, migraines, minor 

neurocognitive disorder (MND), morphea, moyamoya, multiple lacunar infarction, 

multiple organ dysfunction syndrome (MODS), multiple organ failure (MOF), multiple 

sclerosis (MS, including clinically isolated syndrome (CIS), relapsing-remitting MS 

(RRMS), primary progressive MS (PPMS), secondary progressive MS (SPMS), 

multiple system atrophy (MSA), myocardial infarction or heart attack, ST-segment 

elevation myocardial infarction, Non-ST-segment elevation myocardial infarction, old 

myocardial infarction, myopic choroidal neovascularization, naevi, narcotic 

dependence, nephropathies, diabetic nephropathy, non-diabetic nephropathy, nephritis, 

nephropathy induced by toxins, contrast medium induced nephropathy, diabetic or 

non-diabetic nephrosclerosis, nephrotic syndrome, pyelonephritis, nephrogenic 

fibrosis, neurodegenerative diseases, neurogenic bladder and incontinence, 

neuroinflammation, neurologic disorders associated with decreased nitric oxide 

production, neuromuscular diseases, Duchenne muscular dystrophy (DMD), Becker 

muscular dystrophy (BMD), limb girdle muscular dystrophies, distal myopathies, type 

I and type II myotonic dystrophies, facio-scapulo-peroneal muscular dystrophy, 

autosomal and X-linked Emery-Dreifuss muscular dystrophy, oculopharyngeal 

muscular dystrophy, amyotrophic lateral sclerosis, spinal muscle atrophy (SMA), 

neuromyelitis optica, neuropathies, peripheral neuropathy, autonomic neuropathy, 

central nervous system neuropathy, chemotherapy induced neuropathy, diabetic 

neuropathy, painful neuropathies, neuropathic pain, non-painful neuropathies, painful 

diabetic neuropathy, non-painful diabetic neuropathy, neuropathies associated to a 

CNS disease, Multiple sclerosis (MS), neuropathic pain associated with shingles, 

neuropathic pain associated with spine surgery, obsessive compulsive disorder (OCD), 

obstructive thromboanginitis, obstructive uropathy, oesinophilic fasciitis, osteoporosis, 

overactive bladder, pain, acute pain, central pain syndrome, inflammatory pain, 

post-operative pain, tonic pain, visceral pain, claudication pain, orphan pain 

indications, Acetazolamide-responsive myotonia, Autoerythrocyte sensitization 

syndrome, Autosomal dominant Charcot-Marie-Tooth disease type 2V, Autosomal 

dominant intermediate Charcot-Marie-Tooth disease with neuropathic pain, Autosomal 

recessive limb-girdle muscular dystrophy type 2A, Channelopathy-associated 

congenital insensitivity to pain, Chronic pain requiring intraspinal analgesia, Complex 

regional pain syndrome, Complex regional pain syndrome type 1, Complex regional 

pain syndrome type 2, Congenital insensitivity to pain with hyperhidrosis, Congenital 
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insensitivity to pain with severe intellectual disability, Congenital insensitivity to 

pain-hypohidrosis syndrome, Diffuse palmoplantar keratoderma with painful fissures, 

Familial episodic pain syndrome, Familial episodic pain syndrome with predominantly 

lower limb involvement, Familial episodic pain syndrome with predominantly upper 

body involvement, Hereditary painful callosities, Hereditary sensory and autonomic 

neuropathy type 4, Hereditary sensory and autonomic neuropathy type 5, Hereditary 

sensory and autonomic neuropathy type 7, Interstitial cystitis, Painful orbital and 

systemic neurofibromas-marfanoid habitus syndrome, Paroxysmal extreme pain 

disorder, Persistent idiopathic facial pain, qualitative or quantitative defects of calpain, 

Tolosa-Hunt syndrome, pancreatitis, panic disorder, Parkinson’s disease, Parkinsonism 

Plus, Parkinson's Dysphagia, pathological eating disorders, pelvic pain, peripheral 

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

peripheral embolism, peripheral perfusion disturbances, peritonitis, pervasive 

development disorder, Peyronie’s disease, Picks syndrome, polychondritis, 

polymyositis, post herpetic neuralgia, post-traumatic head injury, post-traumatic stress 

disorder (PTSD), premature ejaculation, progressive nuclear palsy, prostate 

hypertrophy, pulmonary disease, plexogenic pulmonary arteriopathy, 

bronchoconstriction or pulmonary bronchoconstriction, vascular disease of the lung, 

chronic obstructive pulmonary disease (COPD), pulmonary capillary 

hemangiomatosis, lymphangiomatosis and compressed pulmonary vessels, due to 

adenopathy, tumor or fibrosing mediastinitis, pulmonary vascular remodeling, 

pulmonary hypertonia, pulmonary hypertension (PH), pulmonary arterial hypertension 

(PAH), primary PH, secondary PH, sporatid PH, pre-capically PH, idiopathic PH, PH 

associated with left ventricular disease, PH associated with HIV, PH associated with 

SCD, PH associated with thromoboembolism (chronic thromboembolic PH or 

CTEPH), PH associated with sarcoidosis, PH associated with chronic obstructive 

pulmonary disease, PH associated with acute respiratory distress syndrome (ARDS), 

PH associated with acute lung injury, PH associated with alpha-1-antitrypsin 

deficiency (AATD), PH associated with pulmonary emphysema, smoking induced 

emphysema, PH associated with lung disease, PH associated with hypoxemia, PH 

associated with scleroderma, PH associated with cystic fibrosis (CF), PH associated 

with left ventricular dysfunction, PH associated with hypoxemia, PH (WHO groups I, 

II, III, IV and V), PH associated with mitral valve disease, PH associated with 

pericarditis, PH associated with constrictive pericarditis, PH associated with aortic 
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stenosis, PH associated with dilated cardiomyopathy, PH associated with 

hyperthrophic cardiomyopathy, PH associated with restrictive cardiomyopathy, PH 

associated with mediastinal fibrosis, PH associated with pulmonary fibrosis, PH 

associated with anomalous pulmonary venous drainage, PH associated with pulmonary 

veno-occlusive disease, PH associated with pulmonary vasculitis, PH associated with 

collagen vascular disease, PH associated with congenital heart disease, PH associated 

with pulmonary venous hypertension, PH associated with interstitial lung disease, PH 

associated with sleep-disordered breathing, PH associated with chronic airflow 

obstruction, PH associated with obstructive sleep apnea, PH associated with central 

sleep apnea, PH associated with mixed sleep apnea, PH associated with alveolar 

hypoventilation disorders, PH associated with chronic exposure to high altitude, PH 

associated with neonatal lung disease, PH associated with alveolar-capillary dysplasia, 

PH associated with sickle cell disease, PH associated with other coagulation disorders, 

PH associated with chronic thromboembolism, radiculopathy, Raynaud’s disease, 

Raynaud’s syndrome (primary or secondary), refractory epilepsy, Renpennings's 

syndrome, reperfusion injury, ischemia-reperfusion damage, ischemia-reperfusion 

associated with organ transplant, restenosis, restenosis developed after thrombolysis 

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

coronary angioplasties (PTCAs), after heart transplant or after bypass operations, 

retinopathies, diabetic retinopathy, non-diabetic retinopathy, non-proliferative diabetic 

retinopathy, proliferative vitroretinopathy, peripheral retinal degeneration, retinal vein 

occlusion, Rhett's disorder, rheumatoid or rheumatic disease, arthritis, rheumatoid 

arthritis, sarcoidosis, sarcoids, schistosomiasis, schizoaffective disorder, 

schizophrenia, schizophrenia with dementia, scleroderma, localized scleroderma or 

circumscribed scleroderma, systemic scleroderma, sclerosis, renal sclerosis,  

progressive sclerosis, liver sclerosis, primary sclerosing cholanginitis, sclerosis of the 

gastro-intestinal tract,  hippocampal sclerosis, focal sclerosis, primary lateral sclerosis, 

osteosclerosis, otosclerosis, atherosclerosis, tuberous sclerosis, systemic sclerosis, 

sepsis or septic shock or anaphylactic shock, Sickle Cell Anemia, Sickle Cell Disease, 

Sjogren’s syndrome, sleep-wake disorders, Sneddon's syndrome, spasms, coronary 

spasms, vascular spasms, spasms of the peripheral arteries, spinal cord injury, spinal 

muscular atrophy, spinal subluxations, spinocerebellar ataxias, 

Steel-Richardson-Olszewski disease (progressive supranuclear palsy), stroke, 

subarachnoid hemorrhage, subcortical arteriosclerotic encephalopathy, syncopes, 
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tauopathies, tension, thalamic degeneration, thromboembolic or thrombogenic 

disorders, transient ischemic attacks (TIAs), traumatic brain injury, tubulointerstitial 

diseases, ulcers, uterine fibroids, vaginal atrophy, valve deffects, mitral valve stenosis, 

mitral valve regurgitation, insufficiency or incompetence, aortic valve stenosis, aortic 

valve insufficiency, tricuspic valve insufficiency, pulmonary valve stenosis, pulmonar 

valve insufficiency, combined valcular deffects, vascular disease of the brain, vascular 

disorder resulting from cardiac and renal complications, vascular leakage or 

permeability, vasculitis, thrombotic vasculitis, occlusive thrombotic vasculitis, 

Kawasaki disease, arteritis, aortitis, vaso-occlusive crisis, venus graft failure, wet 

age-related macular degeneration and Williams syndrome. 

[0005]  The present disclosure is directed to compounds of  Formula I, and pharmaceutically 

acceptable salts thereof, 

N
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Formula I 

wherein: 

Y is independently N or C;  

ring B is a phenyl or a 5 or 6-membered heteroaryl ring, containing 1 or 2 ring heteroatoms 

independently selected from N, O or S;  

n is an integer selected from 0 to 3; and each JB is independently halogen, −CN, a C1-6 aliphatic, 

−ORB or a C3-8 cycloaliphatic ring;  

wherein each JB that is a C1-6 aliphatic and each JB that is a C3-8 cycloaliphatic ring is optionally 

and independently substituted with up to 3 instances of R3;  

each RB is independently hydrogen, a C1-6 aliphatic or a C3-8 cycloaliphatic ring; said RB 

optionally and independently substituted with up to 3 instances of R3a;  

each R3 and R3a is, in each instance, independently halogen, −CN, C1-4 alkyl, C1-4 haloalkyl, 

−O(C1-4 alkyl) or −O(C1-4 haloalkyl);  
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Z is selected from the group consisting of hydrogen, –P(O)(OH)2, –P(O)(OH)O- M+, 

–P(O)(O-)2(M+)2,  –P(O)(O-)2D2+ and -P(O)(O-Benzyl)2; wherein M+ is a 

pharmaceutically acceptable monovalent cation and D2+ is a pharmaceutically 

acceptable divalent cation; 

m is 0 or 1; 

R1 is C1-4 alkyl, C1-4 fluoroalkyl, ˗C(O)NH2 or hydrogen; and 

R2 is C1-4 alkyl, C1-4 fluoroalkyl or hydrogen;  
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both instances of R4 are simultaneously hydrogen or both instances of R4, together with the carbon 

atom to which they are attached form a carbonyl group;  

JD is hydrogen, halogen, methoxy or −CN  

p is 1, 2 or 3; and 

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

C1-4 aliphatic and each said C1-4 alkoxy is optionally and independently substituted by up to 

3 instances of C1-4 alkoxy, C1-4 haloalkoxy, −OH or halogen.  

[0006]  In another example, the present disclosure relates to pharmaceutical compositions 

comprising a compound of Formula I, or a pharmaceutically acceptable salt thereof and at least one 

pharmaceutically acceptable excipient or carrier. In another example, the present disclosure relates 

to pharmaceutical dosage forms comprising said pharmaceutical compositions. 

[0007]  In another example, the present disclosure relates to a method of treating a disease 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, or pharmaceutical composition thereof, to the subject; wherein the disease is one that 

would benefit from sGC stimulation or from an increase in the concentration of NO and/or cGMP.  

The present disclosure also provides a compound of Formula I, or a pharmaceutically acceptable 

salt thereof, for use in a method of treating a disease in a subject in need thereof, alone or in 

combination therapy, wherein the disease is one that would benefit from sGC stimulation or from 

an increase in the concentration of NO and/or cGMP.  Also provided is a use of  a compound of 

Formula I, or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for 

treating a disease in a subject in need thereof, alone or in combination therapy, wherein the disease 

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

and/or cGMP.   

DETAILED DESCRIPTION OF THE INVENTION 

[0008]  Reference will now be made in detail to certain embodiments of the invention, examples of 

which are illustrated in the accompanying structures and formulae.  While the invention will be 

described in conjunction with the enumerated embodiments, it will be understood that they are not 

intended to limit the invention to those embodiments.  Rather, the invention is intended to cover all 

alternatives, modifications and equivalents that may be included within the scope of the present 

invention as defined by the claims.  The present  
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CLAIMS 

1. A compound selected from: 
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2.  A compound represented by the following formula: 

, 
wherein: 
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n is an integer selected from 0 to 3; and each JB is independently halogen, −CN, a C1-6 aliphatic 

or −ORB;   

wherein each JB that is a C1-6 aliphatic is optionally and independently substituted with up to 3 

instances of R3;  

each RB is independently hydrogen or a C1-6 aliphatic; said RB optionally and independently 

substituted with up to 3 instances of R3a;  

each R3 and R3a is, in each instance, independently halogen, −CN, C1-4 alkyl, C1-4 haloalkyl, 

−O(C1-4 alkyl) or −O(C1-4 haloalkyl);  

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

aliphatic and each said C1-4 alkoxy is optionally and independently substituted by up to 3 

instances of C1-4 alkoxy, C1-4 haloalkoxy, −OH or halogen; and 

JD is hydrogen, halogen, methoxy or −CN. 

3. The compound of claim 2, wherein (i) JD is hydrogen, chloro, fluoro, methoxy or ˗CN; or (ii) 

JD is fluoro.  

4. The compound of claim 2 or 3, wherein (i) JC is hydrogen, C1-2 alkyl, C1-2 alkoxy, C1-2 

fluoroalkyl, C1-2 fluoroalkoxy, halogen or ˗CN, wherein each said C1-2 alkyl and C1-2 alkoxy is 

optionally and independently substituted by up to 3 instances of C1-4 alkoxy, C1-4 haloalkoxy, 

−OH or halogen; (ii) JC is hydrogen or halogen; or (iii) JC is hydrogen.  

5. The compound of any one of claims 2-4, wherein (i) n is 1, 2 or 3, and each JB is 

independently halogen or C1-6 aliphatic; (ii) n is 1 or 2 and each JB is independently halogen or 

C1-6 aliphatic; (iii) n is 1 or 2 and each JB is fluoro; or (iv) n is 1 and JB is fluoro. 

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

Formula I 

wherein: 

Y is independently N or C;  

ring B is a phenyl or a 5 or 6-membered heteroaryl ring, containing 1 or 2 ring heteroatoms 

independently selected from N, O and S;  

n is an integer selected from 0 to 3; and each JB is independently halogen, −CN, a C1-6 aliphatic 

or −ORB;   

wherein each JB that is a C1-6 aliphatic is optionally and independently substituted with up to 3 

instances of R3;  

each RB is independently hydrogen or a C1-6 aliphatic; said RB optionally and independently 

substituted with up to 3 instances of R3a;  

each R3 and R3a is, in each instance, independently halogen, −CN, C1-4 alkyl, C1-4 haloalkyl, 

−O(C1-4 alkyl) or −O(C1-4 haloalkyl);  

Z is selected from the group consisting of hydrogen, –P(O)(OH)2, –P(O)(OH)O- M+, –P(O)(O-

)2(M+)2, –P(O)(O-)2D2+ and -P(O)(O-Benzyl)2; wherein M+ is a pharmaceutically 

acceptable monovalent cation and D2+ is a pharmaceutically acceptable divalent cation; 

m is 0 or 1; 

R1 is C1-4 alkyl, C1-4 fluoroalkyl, ˗C(O)NH2 or hydrogen; and 

R2 is C1-4 alkyl, C1-4 fluoroalkyl or hydrogen;  

both instances of R4 are simultaneously hydrogen or both instances of R4, together with the 

carbon atom to which they are attached form a carbonyl group;  
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JD is hydrogen, halogen, methoxy or −CN  

p is 1 or 2; and 

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

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

to 3 instances of C1-4 alkoxy, C1-4 haloalkoxy, −OH or halogen.  

7.  The compound according to claim 6, wherein the compound is of Formula IA, Formula IB, 

Formula II, Formula IIA or Formula IIB:  

, ,   

Formula IA     Formula IB 

N
N

Y
N

NN

N
H

(JB)n

JD

E
(Jc)p

D

A

OH

R4

R4

B

R1

R2 , , or , 

Formula II   Formula IIA   Formula IIB 

or a pharmaceutically acceptable salt thereof. 
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8.  The compound according to claim 7, wherein (i) JD is hydrogen, chloro, fluoro, methoxy or 

˗CN; (ii) JD is methoxy; (iii) JD is hydrogen, chloro, fluoro or ˗CN; (iv) JD is hydrogen, chloro or 

fluoro; (v) JD is fluoro or hydrogen; (vi) JD is hydrogen; (vii) JD is fluoro; (viii) JD is –CN; or (ix) 

JD is chloro.  

9.   The compound according to any one of claims 6-8, wherein (i) each JC is independently 

hydrogen, C1-2 alkyl, C1-2 alkoxy, C1-2 fluoroalkyl, C1-2 fluoroalkoxy, halogen or ˗CN, wherein 

each said C1-2 alkyl and C1-2 alkoxy is optionally and independently substituted by up to 3 

instances of C1-4 alkoxy, C1-4 haloalkoxy, −OH or halogen; (ii) each JC is independently 

hydrogen, C1-2 alkyl, C1-2 alkoxy, C1-2 fluoroalkyl, C1-2 fluoroalkoxy, halogen or ˗CN; (iii) each JC 

is independently hydrogen or halogen; (iv) each JC is hydrogen; or (v) each JC is independently 

flouro or chloro.  

10.  The compound according to any one of claims 6-9, wherein the compound is of Formula 

IIIA, Formula IIIB, Formula IVA, Formula IVB, Formula VA, Formula VIA, Formula VB or 

Formula VIB: 

, ,  

Formula IIIA   Formula IIIB 
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,  , 

Formula IVA   Formula IVB 

,   , 

Formula VA   Formula VIA 

, or , 

Formula VB    Formula VIB 

or a pharmaceutically acceptable salt thereof. 

 

11.  The compound according to any one of claims 6 to 10, wherein (i) ring B is phenyl; (ii) ring 

B is a 5 or 6-membered heteroaryl ring, containing 1 or 2 ring heteroatoms independently 
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selected form N, O and S; or (iii) ring B is a 6-membered heteroaryl ring, containing 1 to 2 ring 

nitrogen atoms. 

12.   The compound according to any one of claims 6-11, wherein (i) n is 1, 2 or 3, and each JB is 

independently halogen or C1-6 aliphatic; (ii) n is 1 or 2 and each JB is independently halogen or 

C1-6 aliphatic; (iii) n is 1 or 2 and each JB is fluoro; (iv) n is 1 and JB is fluoro. 

13.   The compound according to claim 11, wherein the compound is of Formula VIIA, Formula 

VIIIA, Formula VIIB or Formula VIIIB: 

, ,  

Formula VIIA   Formula VIIIA  

, or   

Formula VIIB  Formula VIIIB 

or a pharmaceutically acceptable salt thereof. 

14.   The compound according to any one of claims 6-13, wherein (i) R1 is C1-2alkyl, C1-

2fluoroalkyl, hydrogen or –C(O)NH2; or (ii) R1 is C1-2 fluoroalkyl or -C(O)NH2. 

15.   The compound according to any one of claims 6-14, wherein (i) R2 is C1-2 fluoroalkyl, C1-

2alkyl or hydrogen; or (ii) R2 is C1-2 fluoroalkyl. 
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16.   The compound of claim 14 or claim 15, wherein (i) R1 is trifluoromethyl or  -C(O)NH2 and 

R2 is trifluoromethyl; (ii) R1 and R2 are both hydrogen or C1-2alkyl; or one of R1 and R2 is 

hydrogen and the other is C1-2fluoroalkyl; (iii) R1 and R2 are both hydrogen; (iv) R1 and R2 are 

both methyl; or (v) one of R1 and R2 is hydrogen and the other is trifluoromethyl. 

17.   The compound of claim 6 or claim 16 selected from: 
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wherein JD is selected from hydrogen or fluoro. 

18.  The compound according to claim 17, wherein JD is fluoro. 

19.   The compound according to any one of claims 6 to 18, wherein (i) Z is –P(O)(OH)2; (ii) Z is 

–P(O)(OH)O- M+ or –P(O)(O-)2(M+)2; and M+ is Na+, K+, Cs+, or the monovalent cation of an 

organic amine; or (iii) Z is –P(O)(O-)2D2+; and D2+ is Ca2+, Zn2+, Mg2+ or the divalent cation of 

an organic amine. 

20.   The compound according to claim 6 selected from those depicted in Table I. 

21.  A pharmaceutical composition comprising a compound according to any one of claim 6 to 

20 and at least one pharmaceutically acceptable excipient or carrier.  

22. A compound of any one of claims 6 to 20 or a pharmaceutical composition of claim 21, for 

use in treating a disease, health condition or disorder in a subject in need of treatment. 
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23.   Use of a compound of any one of claims 6 to 20 or a pharmaceutical composition of claim 

21, in the manufacture of a medicament for treating a disease, health condition or disorder in a 

subject in need of treatment, wherein the disease, health condition or disorder is selected from:  

abetalipoproteinemia, achalasia, esophageal achalasia, acute respiratory distress 

syndrome (ARDS), adhesive capsulitis, age-related learning and memory disturbances, 

age-related memory loss, alcoholism, alopecia or hair loss, altitute sickness, Alzheimer's 

disease, pre-Alzheimer's disease, mild to moderate Alzheimer's disease and moderate to 

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

anal fissures, aneurysm, angina, stable or unstable angina pectoris, variant angina, 

Prinzmetal’s angina, microvascular angina, anxiety or anxiety disorders, arginosuccinic 

aciduria, arterial and venous thromboses, arthritis, Asperger's syndrome, asthma and 

asthmatic diseases, ataxia, telangliectasia, atherosclerosis, atherosclerosis associated with 

endothelial injury, platelet and monocyte adhesion and aggregation, smooth muscle 

proliferation or migration, atrophic vaginitis, attention deficit disorder (ADD) and 

attention deficit hyperactivity disorder (ADHD), autism and disorders in the autism 

spectrum, benign prostatic hyperplasia (BPH) or hypertrophy or enlargement, bipolar 

disorder, bladder outlet obstruction, bladder pain syndrome (BPS), blepharitis, bone and 

carbohydrate metabolism disturbances, bone healing, bone healing following osteoclastic 

bone remodeling, osteoclastic bone resorption, new bone formation, brain aneurism, brain 

hypoxia, cancer metastasis, cerebral amyloid angiopathy (CAA) or congophilic 

angiopathy, cerebral autosomal-dominant arteriopathy with subcortical infarcts and 

leukoencephalopathy (CADASIL or CADASIL syndrome), cerebral perfusion, cerebral 

small vessel disease, cerebral vasospasm, chemo-brain, childhood disintegrative disorder, 

chronic bronchitis, chronic fatigue, chronic traumatic encephalopathy (CTE), cirrhosis, 

liver cirrhosis, liver cirrhosis associated with chronic liver disease, primary biliary 

cirrhosis, CNS-disease related sexual dysfunction, CNS-disease related sleep 

disturbances, cognitive defect associated with Huntington's Disease, cognitive 

dysfunction, cognitive impairment, vascular cognitive impairment, mild cognitive 

impairment, cognitive impairment associated with diabetes, cognitive impairment 

associated with Multiple Sclerosis, cognitive impairment associated with obstructive 

sleep apnea, cognitive impairment associated with schizophrenia (CIAS), cognitive 
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impairment associated with sickle cell disease, concussion, congenital myasthenic 

syndrome, connective tissue disease, consequences of cerebral infarction (apoplexia 

cerebri), conservation of blood substituents in trauma patients, CREST syndrome, 

Crohn's disease, cystic fibrosis (CF), delusional disorder, dementi, vascular dementia, 

post-stroke dementia, Lewy body dementia, dementia with frontal lobe degeneration,  

dementia with frontotemporal lobar degeneration, dementia with corticobasal 

degeneration, Creutzfeldt-Jakob dementia, HIV-dementia, multi-infarct dementia, post-

operative dementia, strategic single-infarct dementia, HIV-associated dementia, 

asymptomatic neurocognitive impairment (ANI), minor neurocognitive disorder (MND), 

HIV-associated dementia (HAD, also called AIDS dementia complex [ADC] or HIV 

encephalopathy, pre-senile dementia (mild cognitive impairment, MCI), mixed dementia,  

Binswanger's dementia (subcortical arteriosclerotic encephalopathy), Parkinson's 

Dementia, demyelination, depression, depressive disorder, dermatomyositis, diabetic 

angiopathy, diabetic macular edema, diabetic microangiopathies, diabetic ulcers or 

wounds, diabetic food ulcer, diseases associated with or related to metabolic syndrome, 

obesity, diabetes, insulin resistance, elevated fasting glucose, elevated fasting insulin, 

elevated lipids, diseases involing downregulated neurotransmitters, diseases involving 

impaired cerebral blood flow, diseases involving impaired neurodegeneration, diseases 

involving impaired synaptic function, diseases involving neuroinflammation, diseases 

involving neurotoxicity, diseases of the organs of the male and female urogenital system 

(benign and malignant), disturbances of concentration in children with learning and 

memory problems, Down syndrome, drug addiction, drug-induced psychosis, dry eye 

syndrome, Duchenne muscular dystrophy, Dupuytren’s contracture, dyskinesia, acute 

dyskinesia, chronic or tardive dyskinesia, non-motor dyskinesia, levo-dopa induced 

dyskinesia (LID), dysmenhorrea, primary dysmenhorrea, secondary dysmenhorrea, 

dyspaneuria, dysphagia, dystonia, generalized dystonia, focal dystonia, segmental 

dystonia, sexual dystonia, intermediate dystonia, acute dystonic reaction, genetic or 

primary dystonia, edema, elecrolyte disturbances,  herkalemia, hyponatremia, 

emphysema, endometriosis, endothelial dysfunction or injury and diseases associated 

with endothelial dysfunction, erectile dysfunction, esophageal achalasia, Fabry Disease, 

female sexual dysfunction, female sexual arousal dysfunction, fibromyalgia, fibrosis, 
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endomyocardial fibrosis, atrial fibrosis, cardiac interstitial fibrosis, cardiac fibrosis, 

pulmonary fibrosis, eye fibrosis, skin fibrosis, intestinal fibrosis, renal or kidney fibrosis, 

interstitial renal fibrosis, pulmonary fibrosis, idiopathic pulmonary fibrosis, progressive 

massive fibrosis of the lungs, liver fibrosis, mediastinal fibrosis, retroperitoneal fibrosis, 

arthrofibrosis, bone marrow fibrosis, myelofibrosis, osteomyelofibrosis, radiation-

induced fibrosis, pancreatic fibrosis, Fragile X, functional dyspepsia, gastroparesis, 

Gaucher Disease, general disturbances of concentration, general psychosis, glaucoma, 

glioblastoma, glomerulopathies, glomerulonephritis, acute glomerulonephritis, 

glomerulosclerosis, focal segmental glomerulosclerosis, granulomas, head injury, hearing 

impairment, partial hearing loss, total hearing loss, partial deafness, total deafness, noise-

induced hearing loss, heart disease, left ventricular myocardial remodeling, left 

ventricular systolic dysfunction, ischemic cardiomyopathy, dilatated cardiomyopathy, 

alcoholic cardiomyopathy, storage cardiomyopathies, congenital heart deffects, decreased 

coronary blood flow, diastolic or systolic dysfunction, coronary insufficiency, acute 

coronary syndrome, coronary artery disease, arrhythmias, reduction of ventricular 

preload, cardiac hypertrophy, right heart hypertrophy, disturbances of atrial and 

ventricular rhythm and heart conduction disturbances, atrioventricular blocks of degree I-

III (AVB I-III), supraventricular tachyarrhythmia, premature ventricular contraction, 

atrial fibrillation, atrial flutter, ventricular fibrillation, ventricular flutter, ventricular 

tachyarrhythmia, torsade-de-pointes tachycardia, atrial and ventricular extrasystoles, AV-

junction extrasystoles, sick-sinus syndrome, AV-node reentry tachycardia, Wolff-

Parkinson-White syndrome, myocardial insufficiency, chronic, acute or viral myocarditis, 

cardiogenic shock, cardiac remodeling, heart failure (HF), Heart failure with preserved 

ejection fraction (HFpEF), Heart failure with reduced ejection fraction (HFrEF), acute 

heart failure, chronic heart failure, acute phases of an existing chronic heart failure 

(worsening HF), transient heart failure, post-acute heart failure, systolic heart failure, 

diastolic heart failure, congestive heart failure, acute decompensated heart failure, right 

ventricular failure, total heart failure, high output heart failure, heart failure with valvular 

defects, diabetic heart failure, heart failure/cardiorenal syndrome, right heart failure, high 

concentration of plasminogen activator inhibitor 1 (PA-1), high levels of fibrinogen and 

low density DLD, histiocytosis X, Huntington’s disease or chorea (HD), 
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hyperammonemia and related, hypertension, arterial hypertension, resistant hypertension, 

diabetic hypertension, idiopathic hypertension, essential hypertension, secondary 

hypertension, gestational hypertension, portal hypertension, systemic hypertension, pre-

eclampsia, increased acute and chronic coronary blood pressure, hypertonia, hypertrophic 

scars, hypoactive sexual arousal disorder, hypoperfusion, impotence, Inflammaroty bowel 

disease, Crohn's disease, Ulcerative Colitis, inflammation caused by cerebral malaria, 

inflammation caused by infectious disease, inflammatory response in perioprative care, 

platelet aggregation, intellectual disability, intermittent claudication, interstitial cystitis 

(IC), intradialytic hypotension, ischemia, cerebral ischemia, myocardial ischemia, 

thromboembolic ischemia, critical limb ischemia, keloids, kidney disease, chronic kidney 

disease, acute and chronic renal failure, acute and chronic renal insufficiency, sequelae of 

renal insufficiency, renal-insufficiency related to pulmonary enema, renal-insufficiency 

related to HF, renal-insufficiency related to uremia or anemia, primary kidney disease, 

congenital kidney disease, polycystic kidney disease progression, kidney transplant 

rejection, immune complex-induced kidney disease, abnormally reduced creatinine 

and/or water excretion, abnormally increased blood concentrations of urea, nitrogen, 

potassium and/or creatinine, altered activity of renal enzymes, altered activity of glutamyl 

synthetase, altered urine osmolarity or urine volume, increased microalbuminuria, 

macroalbuminuria, lesions of glomeruli and arterioles, tubular dilatation, 

hyperphosphatemia, vascular kidney disease, renal cysts, renal edema due to HF, 

Korsakoff psychosis, leukocyte activation, levo-dopa induced addictive behavior, lichen 

sclerosus, lipid related disorders, excessive adiposity, excessive subcutaneous fat, 

hyperlipidemias, dyslipidemia, hypercholesterolemias, decreased high-density lipoprotein 

cholesterol (HDL-cholesterol, moderately elevated low-density lipoprotein cholesterol 

(LDL-cholesterol) levels, hypertriglyceridemias, hyperglyceridemia, 

hypolipoproteinanemias, sitosterolemia, fatty liver disease, liver steatosis or abnormal 

lipid accumulation in the liver, steatosis of the heart, kidney or muscle, sitosterolemia, 

xanthomatosis, Tangier disease), liver diseases, vascular liver disease, hepatic stellate cell 

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

necro-inflammatory and/or of immunological, cholestatic liver disease associated with 

granulomatous liver diseases, cholestatic liver disease associated with liver malignancies, 
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cholestatic liver disease associated with intrahepatic cholestasis of pregnancy, cholestatic 

liver disease associated with hepatitis, cholestatic liver disease associated with sepsis, 

cholestatic liver disease associated with drugs or toxins, cholestatic liver disease 

associated with graft-versus-host disease, cholestatic liver disease associated with post-

liver transplantation, cholestatic liver disease associated with choledocholithiasis, 

cholestatic liver disease associated with bile duct tumors, cholestatic liver disease 

associated with pancreatic carcinoma, cholestatic liver disease associated with Mirizzi’s 

syndrome, cholestatic liver disease associated with AIDS, cholangiopathy, cholestatic 

liver disease associated with parasites, cholestatic liver disease associated with 

schistosomiasis, hepatitis, non-alcoholic steatohepatitis (NASH), non-alcoholic fatty liver 

disease (NAFLD), hepatic vaso-occlusive disease (VOD), hepatic encephalopathy), 

localized thrombosis, lower urinary tract syndromes (LUTS), lumbar spinal canal 

stenosis, lupus nephritis, lupus or Systemic Lupus Erythematosus, microalbuminuria, 

microcirculation abnormalities, migraines, minor neurocognitive disorder (MND), 

morphea, moyamoya, multiple lacunar infarction, multiple organ dysfunction syndrome 

(MODS), multiple organ failure (MOF), multiple sclerosis (MS, including clinically 

isolated syndrome (CIS), relapsing-remitting MS (RRMS), primary progressive MS 

(PPMS), secondary progressive MS (SPMS), multiple system atrophy (MSA), 

myocardial infarction or heart attack, ST-segment elevation myocardial infarction, Non-

ST-segment elevation myocardial infarction, old myocardial infarction, myopic choroidal 

neovascularization, naevi, narcotic dependence, nephropathies, diabetic nephropathy, 

non-diabetic nephropathy, nephritis, nephropathy induced by toxins, contrast medium 

induced nephropathy, diabetic or non-diabetic nephrosclerosis, nephrotic syndrome, 

pyelonephritis, nephrogenic fibrosis, neurodegenerative diseases, neurogenic bladder and 

incontinence, neuroinflammation, neurologic disorders associated with decreased nitric 

oxide production, neuromuscular diseases, Duchenne muscular dystrophy (DMD), 

Becker muscular dystrophy (BMD), limb girdle muscular dystrophies, distal myopathies, 

type I and type II myotonic dystrophies, facio-scapulo-peroneal muscular dystrophy, 

autosomal and X-linked Emery-Dreifuss muscular dystrophy, oculopharyngeal muscular 

dystrophy, amyotrophic lateral sclerosis, spinal muscle atrophy (SMA), neuromyelitis 

optica, neuropathies, peripheral neuropathy, autonomic neuropathy, central nervous 
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system neuropathy, chemotherapy induced neuropathy, diabetic neuropathy, painful 

neuropathies, neuropathic pain, non-painful neuropathies, painful diabetic neuropathy, 

non-painful diabetic neuropathy, neuropathies associated to a CNS disease, Multiple 

sclerosis (MS), neuropathic pain associated with shingles, neuropathic pain associated 

with spine surgery, obsessive compulsive disorder (OCD), obstructive thromboanginitis, 

obstructive uropathy, oesinophilic fasciitis, osteoporosis, overactive bladder, pain, acute 

pain, central pain syndrome, inflammatory pain, post-operative pain, tonic pain, visceral 

pain, claudication pain, orphan pain indications, Acetazolamide-responsive myotonia, 

Autoerythrocyte sensitization syndrome, Autosomal dominant Charcot-Marie-Tooth 

disease type 2V, Autosomal dominant intermediate Charcot-Marie-Tooth disease with 

neuropathic pain, Autosomal recessive limb-girdle muscular dystrophy type 2A, 

Channelopathy-associated congenital insensitivity to pain, Chronic pain requiring 

intraspinal analgesia, Complex regional pain syndrome, Complex regional pain syndrome 

type 1, Complex regional pain syndrome type 2, Congenital insensitivity to pain with 

hyperhidrosis, Congenital insensitivity to pain with severe intellectual disability, 

Congenital insensitivity to pain-hypohidrosis syndrome, Diffuse palmoplantar 

keratoderma with painful fissures, Familial episodic pain syndrome, Familial episodic 

pain syndrome with predominantly lower limb involvement, Familial episodic pain 

syndrome with predominantly upper body involvement, Hereditary painful callosities, 

Hereditary sensory and autonomic neuropathy type 4, Hereditary sensory and autonomic 

neuropathy type 5, Hereditary sensory and autonomic neuropathy type 7, Interstitial 

cystitis, Painful orbital and systemic neurofibromas-marfanoid habitus syndrome, 

Paroxysmal extreme pain disorder, Persistent idiopathic facial pain, qualitative or 

quantitative defects of calpain, Tolosa-Hunt syndrome, pancreatitis, panic disorder, 

Parkinson’s disease, Parkinsonism Plus, Parkinson's Dysphagia, pathological eating 

disorders, pelvic pain, peripheral vascular disease, peripheral arterial disease, peripheral 

arterial occlusive disease, peripheral embolism, peripheral perfusion disturbances, 

peritonitis, pervasive development disorder, Peyronie’s disease, Picks syndrome, 

polychondritis, polymyositis, post herpetic neuralgia, post-traumatic head injury, post-

traumatic stress disorder (PTSD), premature ejaculation, progressive nuclear palsy, 

prostate hypertrophy, pulmonary disease, plexogenic pulmonary arteriopathy, 
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bronchoconstriction or pulmonary bronchoconstriction, vascular disease of the lung, 

chronic obstructive pulmonary disease (COPD), pulmonary capillary hemangiomatosis, 

lymphangiomatosis and compressed pulmonary vessels, due to adenopathy, tumor or 

fibrosing mediastinitis, pulmonary vascular remodeling, pulmonary hypertonia, 

pulmonary hypertension (PH), pulmonary arterial hypertension (PAH), primary PH, 

secondary PH, sporatid PH, pre-capically PH, idiopathic PH, PH associated with left 

ventricular disease, PH associated with HIV, PH associated with SCD, PH associated 

with thromoboembolism (chronic thromboembolic PH or CTEPH), PH associated with 

sarcoidosis, PH associated with chronic obstructive pulmonary disease, PH associated 

with acute respiratory distress syndrome (ARDS), PH associated with acute lung injury, 

PH associated with alpha-1-antitrypsin deficiency (AATD), PH associated with 

pulmonary emphysema, smoking induced emphysema, PH associated with lung disease, 

PH associated with hypoxemia, PH associated with scleroderma, PH associated with 

cystic fibrosis (CF), PH associated with left ventricular dysfunction, PH associated with 

hypoxemia, PH (WHO groups I, II, III, IV and V), PH associated with mitral valve 

disease, PH associated with pericarditis, PH associated with constrictive pericarditis, PH 

associated with aortic stenosis, PH associated with dilated cardiomyopathy, PH 

associated with hyperthrophic cardiomyopathy, PH associated with restrictive 

cardiomyopathy, PH associated with mediastinal fibrosis, PH associated with pulmonary 

fibrosis, PH associated with anomalous pulmonary venous drainage, PH associated with 

pulmonary veno-occlusive disease, PH associated with pulmonary vasculitis, PH 

associated with collagen vascular disease, PH associated with congenital heart disease, 

PH associated with pulmonary venous hypertension, PH associated with interstitial lung 

disease, PH associated with sleep-disordered breathing, PH associated with chronic 

airflow obstruction, PH associated with obstructive sleep apnea, PH associated with 

central sleep apnea, PH associated with mixed sleep apnea, PH associated with alveolar 

hypoventilation disorders, PH associated with chronic exposure to high altitude, PH 

associated with neonatal lung disease, PH associated with alveolar-capillary dysplasia, 

PH associated with sickle cell disease, PH associated with other coagulation disorders, 

PH associated with chronic thromboembolism, radiculopathy, Raynaud’s disease, 

Raynaud’s syndrome (primary or secondary), refractory epilepsy, Renpennings's 
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syndrome, reperfusion injury, ischemia-reperfusion damage, ischemia-reperfusion 

associated with organ transplant, restenosis, restenosis developed after thrombolysis 

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

coronary angioplasties (PTCAs), after heart transplant or after bypass operations, 

retinopathies, diabetic retinopathy, non-diabetic retinopathy, non-proliferative diabetic 

retinopathy, proliferative vitroretinopathy, peripheral retinal degeneration, retinal vein 

occlusion, Rhett's disorder, rheumatoid or rheumatic disease, arthritis, rheumatoid 

arthritis, sarcoidosis, sarcoids, schistosomiasis, schizoaffective disorder, schizophrenia, 

schizophrenia with dementia, scleroderma, localized scleroderma or circumscribed 

scleroderma, systemic scleroderma, sclerosis, renal sclerosis,  progressive sclerosis, liver 

sclerosis, primary sclerosing cholanginitis, sclerosis of the gastro-intestinal tract,  

hippocampal sclerosis, focal sclerosis, primary lateral sclerosis, osteosclerosis, 

otosclerosis, atherosclerosis, tuberous sclerosis, systemic sclerosis, sepsis or septic shock 

or anaphylactic shock, Sickle Cell Anemia, Sickle Cell Disease, Sjogren’s syndrome, 

sleep-wake disorders, Sneddon's syndrome, spasms, coronary spasms, vascular spasms, 

spasms of the peripheral arteries, spinal cord injury, spinal muscular atrophy, spinal 

subluxations, spinocerebellar ataxias, Steel-Richardson-Olszewski disease (progressive 

supranuclear palsy), stroke, subarachnoid hemorrhage, subcortical arteriosclerotic 

encephalopathy, syncopes, tauopathies, tension, thalamic degeneration, thromboembolic 

or thrombogenic disorders, transient ischemic attacks (TIAs), traumatic brain injury, 

tubulointerstitial diseases, ulcers, uterine fibroids, vaginal atrophy, valve deffects, mitral 

valve stenosis, mitral valve regurgitation, insufficiency or incompetence, aortic valve 

stenosis, aortic valve insufficiency, tricuspic valve insufficiency, pulmonary valve 

stenosis, pulmonar valve insufficiency, combined valcular deffects, vascular disease of 

the brain, vascular disorder resulting from cardiac and renal complications, vascular 

leakage or permeability, vasculitis, thrombotic vasculitis, occlusive thrombotic vasculitis, 

Kawasaki disease, arteritis, aortitis, vaso-occlusive crisis, venus graft failure, wet age-

related macular degeneration and Williams syndrome. 

 

24.   The compound for use or use according to claim 22 or 23, wherein an additional suitable 

therapeutic agent is to be administered to the subject. 
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25.  The compound of claim 17 selected from: 

. 

26.  The compound of claim 25 represented by formula:  

. 

27.  The compound of claim 20 represented by:  

. 
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28.  The compound of claim 20 represented by 

. 

 


