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channels (ryanodine receptors or RYRs) of sarcoplasmic 

reticulum to release Ca2+ ions from the sarcoplasmic 

reticulum to cytoplasm; and the stage where Ca2+ ions 

released into cells bind to troponin C to induce 

contraction of cardiomyocytes.  Furthermore, the 

relaxation of cardiomyocytes is generated by 

incorporation of Ca2+ ions into sarcoplasmic reticulum 

through sarco/endoplasmic reticulum Ca2+-ATPase (SERCA) 

which decrease cytoplasmic Ca2+ ions and deviate Ca2+ ions 

from troponin C.  If an abnormality occurs in any of the 

stage above and Ca2+ ions are not released into the 

cytoplasm, cardiomyocytes cause dysfunction to develop 

heart failure. 

[0003] 

 As the therapeutics for heart failure, for 

example, beta blockers, anti-aldosterone drugs, 

diuretics, digitalis, and cardiotonics are used in 

clinical settings to improve short-term symptoms and 

stabilize hemodynamics.  However, these therapeutics are 

insufficient to improve the readmission rates or long-

term prognosis.  Thus, in recent years, new heart failure 

therapeutics which improve the readmission rates and 

long-term prognosis has been desired. 

[0004] 

 Pulmonary hypertension is a disease having a very 

poor prognosis, in which pulmonary arterial pressure 

increases due to abnormal proliferation, remodeling, and 
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R2 is a C1-6 alkyl group (e.g., methyl); 

R3 is a C1-6 alkyl group (e.g., methyl); 

R4 is a phenyl group which is substituted with one or two 

substituents selected from the group consisting of (a) a 

halogen atom (e.g., a chlorine atom),and (b) a C1-6 alkyl 

group (e.g., methyl) which is optionally substituted with 

one to three halogen atoms (e.g., a fluorine atom); and 

R5 and R6 each are a hydrogen atom. 

[0060] 

 Specific examples of compound (I) include 

compounds of Examples 1 to 52 described below. 

 Preferred examples of compound (I) specifically 

include 

((1S,5R)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hex-3-

yl)((5R)-7,7-dimethyl-5-phenyl-4,5,6,7-

tetrahydropyrazolo[1,5-a]pyrimidin-3-yl)methanone 

(Example 1) or a salt thereof; 

(1-(3,5-dichlorophenyl)-3-azabicyclo[3.1.0]hex-3-

yl)((5R)-7,7-dimethyl-5-phenyl-4,5,6,7-

tetrahydropyrazolo[1,5-a]pyrimidin-3-yl)methanone 

(Example 4) or a salt thereof; 

(1-(4-chloro-3-(trifluoromethyl)phenyl)-3-

azabicyclo[3.1.0]hex-3-yl)((5R)-7,7-dimethyl-5-phenyl-

4,5,6,7-tetrahydropyrazolo[1,5-a]pyrimidin-3-yl)methanone 

(Example 13) or a salt thereof. 

[0061] 
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only improve patients' QOL but also provide socioeconomic 

effects.  Examples of hereditary arrhythmias include 

congenital long QT syndrome, short QT syndrome, burgata 

syndrome, catecholaminergic polymorphic ventricular 

tachycardia, progressive cardiac conduction defects 

(familial cardiac block), congenital sick sinus syndrome, 

familial atrial fibrillation, arrhythmogenic right 

ventricular cardiomyopathy, acquired long QT syndrome, 

and early repolarization syndrome. 

[0177] 

 In a certain aspect of the present invention, the 

medicament of the present invention can be used to 

prevent and treat pulmonary hypertension selected from 

pulmonary hypertension: pulmonary arterial pulmonary 

hypertension; pulmonary hypertension due to pulmonary 

venous embolic disease; pulmonary hypertension due to 

pulmonary capillary hemangiomatosis; persistent neonatal 

pulmonary hypertension; left ventricular systolic 

failure, left ventricular dysplasia, valve disease, or 

pulmonary hypertension with congenital/acquired left 

cardiac inflow/outflow channel occlusion; chronic 

obstructive pulmonary disease, interstitial pulmonary 

disease, other pulmonary disease with restrictive and 

occlusive mixed disorders, sleep breathing disorder, 

pulmonary hypoventilation disorder, chronic exposure at 

height, or pulmonary hypertension due to developmental 

disorder; chronic thromboembolic pulmonary hypertension; 













































































































































- 167 - 

defined as the heart weight.  The obtained heart weight 

was shown in Table 11, and the weight of each fraction 

was shown in Table 12. 

[0270] 

[Table 11] 

(Mean  standard 
deviation (mg)) 

Vehicle 

administration 

group 

Example 1 

administration 

group 

(10 mg/kg 

bodyweight/day) 

Example 1 

administration 

group 

(30 mg/kg 

bodyweight/day) 

Heart weight 225.7  14.3 221.9  18.2 212.5  21.9 

 

[0271] 

[Table 12] 

(Mean  standard 
deviation (mg)) 

Vehicle 

administration 

group 

Example 1 

administration 

group 

(10 mg/kg 

bodyweight/day) 

Example 1 

administration 

group 

(30 mg/kg 

bodyweight/day) 

Left ventricle 157.5  16.3 160.1  11.9 153.2  12.7 

Right ventricle 49.9  3.1 44.9  5.1 43.9  6.9** 

Left atrium 11.4  1.5 10.7  3.5 9.6  2.6 

Right atrium 6.9  1.4 6.2  3.1 5.8  2.4 

** Williams' multiple comparison test (p < 0.025) 

 

[0272] 

[Test Example 5] Effect of Compound of Example 1 on 

Survival Rate of Heart Failure Animal Model 

 In this Test Example, effect of the compound of 

Example 1 on survival rate was examined using heart 

failure animal models.  The mice reported in Larry R. 

Jones et al., J. Clin. Invest. 101: 1385-1393, 1998 were 

obtained from the Indiana University and bred in- 
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Claims 

 

1. A compound represented by formula (I): 

 

wherein 

 Ring A represents a benzene ring; 

 R1 represents a hydrogen atom; 

 R2 and R3 each independently represent a C1-6 alkyl 

group; 

 R4 represents a C6-14 aryl group, a 5- or 6-membered 

monocyclic aromatic heterocyclic group, or a C1-6 alkyl 

group, each of which is optionally substituted with one 

or two substituents selected from the group consisting of 

  (a) a halogen atom, 

  (b) a C1-6 alkyl group which is optionally 

substituted with one to three halogen atoms, and 

  (c) a C1-6 alkoxy group which is optionally 

substituted with one to three halogen atoms; and 

 R5 and R6 each independently represent a hydrogen 

atom or a fluorine atom, 
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or a salt thereof. 

 

2. The compound or a salt thereof according to claim 

1, wherein 

 Ring A is a benzene ring; 

 R1 is a hydrogen atom; 

 each of R2 and R3 is C1-6 alkyl; 

 R4 is a phenyl group which is substituted with one 

or two substituents selected from the group consisting of 

  (a) a halogen atom, and 

  (b) a C1-6 alkyl group which is optionally 

substituted with one to three halogen atoms; and 

 each of R5 and R6 is a hydrogen atom. 

 

3. ((1S,5R)-1-(3,4-Dichlorophenyl)-3-

azabicyclo[3.1.0]hex-3-yl)((5R)-7,7-dimethyl-5-phenyl-

4,5,6,7-tetrahydropyrazolo[1,5-a]pyrimidin-3-yl)methanone 

or a salt thereof. 

 

4. (1-(3,5-Dichlorophenyl)-3-azabicyclo[3.1.0]hex-3-

yl)((5R)-7,7-dimethyl-5-phenyl-4,5,6,7-

tetrahydropyrazolo[1,5-a]pyrimidin-3-yl)methanone or a 

salt thereof. 

 

5. (1-(4-Chloro-3-(trifluoromethyl)phenyl)-3-

azabicyclo[3.1.0]hex-3-yl)((5R)-7,7-dimethyl-5-phenyl-

4,5,6,7-tetrahydropyrazolo[1,5-a]pyrimidin-3-yl)methanone 

or a salt thereof. 
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6. A medicament comprising the compound or a salt 

thereof according to any one of claims 1 to 5. 

 

7. The medicament according to claim 6, wherein the 

medicament is a calcium-sensing receptor antagonist. 

 

8. The medicament according to claim 6, wherein the 

medicament is an agent for preventing or treating heart 

failure. 

 

9. The medicament according to claim 6, wherein the 

medicament is an agent for preventing or treating 

pulmonary hypertension. 

 

10. Use of the compound or a salt thereof according to 

any one of claims 1 to 5, in the manufacture of a 

medicament for preventing or treating heart failure. 

 

11. Use of the compound or a salt thereof according to 

any one of claims 1 to 5, in the manufacture of a 

medicament for preventing or treating pulmonary 

hypertension. 

 

12. The compound or a salt thereof according to any 

one of claims 1 to 5, for use in medicine. 
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13. The compound or a salt thereof for use according 

to claim 12, wherein the medicine is for use in 

preventing or treating a disease selected from the group 

consisting of heart failure, pulmonary hypertension, 

hyperthyroidism, hypocalcemia, osteoarthropathy and 

central nervous system diseases. 

 

14. The compound or a salt thereof for use according 

to claim 13, wherein the disease is heart failure. 

 

15. The compound or a salt thereof for use according 

to claim 13, wherein the disease is pulmonary 

hypertension. 


