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Additionally, PDE2 inhibitors have been shown to be beneficial in the reduction of 

oxidative stress-induced anxiety, supporting their use in the treatment of anxiety in 

neuropsychiatric and neurodegenerative disorders that involve oxidative stress, such as 

Alzheimer’s disease, Parkinson’s disease and multiple sclerosis.  

PDE2 inhibitors have been shown to enhance long term potentiation of synaptic 5 

transmission and to improve memory acquisition and consolidation in the object 

recognition and in the social recognition tests in rats.  Furthermore, PDE2 inhibitors 

have been shown to reverse the MK-801 induced working memory deficit in the  

T-maze in mice.  PDE2 inhibitors have also been shown to display activity in forced 

swim test and light/dark box models; and to show anxiolytic-like effects in elevated 10 

plus-maze, hole-board and open-field tests and to prevent stress-induced changes in 

apoptosis and behaviour. 

Thus, PDE2 inhibitors may be useful in the treatment of memory deficiency, cognitive 

disorders, anxiety, bipolar disorder and depression. 

WO2015/164508 (Dart Neuroscience, LLC) discloses substituted [1,2,4]triazolo[1,5-15 

a]pyrimidin-yl compounds as PDE2 inhibitors.  

There is still a need for PDE2 inhibitor compounds with an advantageous balance of 

properties, such as for example selectivity for PDE2, good chemical stability and target 

engagement by occupying PDE2 and increasing cyclic nucleotides levels in relevant 

brain regions. 20 

 

SUMMARY It is the object of the present disclosure to provide a novel inhibitor of 

PDE2 that may be potentially useful in the treatment of diseases related to PDE2 

enzyme activity.   

 25 

Thus, in one aspect, the present disclosure is directed to compound 1 

   (1) 
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or a pharmaceutically acceptable salt or a solvate thereof. 

In a particular example, the pharmaceutically acceptable salt is a hydrochloride 

salt, more in particular, the .2HCl salt. In another aspect, the present disclosure is 

directed to the hydrochloride salt of the compound of formula (1) as defined herein. 

Illustrative of the disclosure is a pharmaceutical composition comprising a 5 

pharmaceutically acceptable carrier and compound 1 above, or a pharmaceutically 

acceptable salt or a solvate thereof. In another aspect, the present disclosure is directed 

to a pharmaceutical composition comprising a therapeutically effective amount of a 

compound as defined herein and a pharmaceutically acceptable carrier. An illustration 

of the disclosure is a pharmaceutical composition made by mixing compound 1 above, 10 

or a pharmaceutically acceptable salt or a solvate thereof,  and a pharmaceutically 

acceptable carrier. Illustrating the disclosure is a process for making a pharmaceutical 

composition comprising mixing compound 1 above, or a pharmaceutically acceptable 

salt or a solvate thereof, and a pharmaceutically acceptable carrier. In another aspect, 

the present disclosure is directed to a process for preparing a pharmaceutical 15 

composition as defined herein, characterized in that a pharmaceutically acceptable 

carrier is intimately mixed with a therapeutically effective amount of a compound as 

defined herein. 

Further illustrative of the disclosure are methods to enhance neuronal plasticity 

comprising administering to a subject in need thereof a therapeutically effective amount 20 

of compound 1, or a pharmaceutically acceptable salt or a solvate thereof, or 

pharmaceutical compositions described above.  

Exemplifying the disclosure are methods of treating a disorder mediated by the 

PDE2 enzyme, comprising administering to a subject in need thereof a therapeutically 

effective amount of compound 1, or a pharmaceutically acceptable salt or a solvate 25 

thereof, or pharmaceutical compositions described above.  

Further exemplifying the disclosure are methods of inhibiting the PDE2 

enzyme, comprising administering to a subject in need thereof a therapeutically 

effective amount of compound 1, or a pharmaceutically acceptable salt or a solvate 

thereof, or pharmaceutical compositions described above. 30 

An example of the disclosure is a method of treating a disorder selected from 

the group consisting of neurological and psychiatric disorders, comprising 

administering to a subject in need thereof, a therapeutically effective 
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amount of compound 1, or a pharmaceutically acceptable salt or a solvate thereof, or 

pharmaceutical compositions described above. 

An example of the disclosure is a method of treating a disorder selected from 

the group of neurological and psychiatric disorders selected from psychotic disorders 

and conditions; anxiety disorders; movement disorders; drug abuse; mood disorders; 5 

neurodegenerative disorders; disorders or conditions comprising as a symptom a 

deficiency in attention and/or cognition; stroke; and autistic disorders, comprising 

administering to a subject in need thereof, a therapeutically effective amount of 

compound 1, or a pharmaceutically acceptable salt or a solvate thereof,  or a 
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pharmaceutically acceptable salt or a solvate thereof or pharmaceutical compositions 

described above. 

An example of the disclosure is a method of treating a disorder selected from 

the group consisting of neurological and psychiatric disorders comprising administering 

to a subject in need thereof, a therapeutically effective amount of compound 1 or a 5 

pharmaceutically acceptable salt or a solvate thereof, or pharmaceutical compositions 

described above. 

An example of the disclosure is a method of treating a disorder selected from 

the group of neurological and psychiatric disorders selected from psychotic disorders 

and conditions; anxiety disorders; movement disorders; drug abuse; mood disorders; 10 

neurodegenerative disorders; disorders or conditions comprising as a symptom a 

deficiency in attention and/or cognition; stroke; and autistic disorders, comprising 

administering to a subject in need thereof, a therapeutically effective amount of 

compound 1 or a salt or a solvate thereof, or pharmaceutical compositions described 

above. 15 

Also exemplifying the disclosure is compound 1 or a salt or a solvate thereof, or 

a pharmaceutical composition described above, for use as a medicament. In another 

aspect, the present disclosure is directed to a compound as defined herein, of a 

pharmaceutical composition as defined herein, for use as a medicament. 

In another aspect, the present disclosure is directed to a compound as defined 20 

herein or a pharmaceutical composition as defined herein for use in treating or 

preventing a central nervous system disorder selected from the group of psychotic 

disorders and conditions; anxiety disorders; movement disorders; drug abuse; mood 

disorders; neurodegenerative disorders; disorders or conditions comprising as a 

symptom a deficiency in attention and/or cognition; disorders related to memory 25 

acquisition and consolidation; stroke; and autistic disorder. 

In another aspect, the present disclosure is directed to a compound as defined 

herein in combination with an additional pharmaceutical agent for use in the treatment 

or prevention of a condition as defined herein. 

Further exemplifying the disclosure is compound 1 or a salt or a solvate thereof, 30 

or a pharmaceutical composition according to the disclosure for use in the treatment, 

prevention, amelioration, control or reduction of the risk of various neurological and 

psychiatric disorders associated with phosphodiesterase 2 dysfunction in a mammal, 

including a human, the treatment or prevention of which is affected or facilitated by the 

inhibition of phosphodiesterase 2.35 



 

- 5a - 

An example of the disclosure is compound 1 or a pharmaceutically acceptable 

salt or a solvate thereof according to the present disclosure or a pharmaceutical 

composition according to the disclosure for use in the treatment, prevention, 

amelioration, control or reduction of the risk of various disorders selected from 

psychotic disorders and conditions; anxiety disorders; movement disorders; drug abuse; 5 

mood disorders; neurodegenerative disorders; disorders or conditions comprising as a 

symptom a deficiency in attention and/or cognition; stroke; and autistic disorder. 

In another aspect, the present disclosure is directed to use of a compound as 

defined herein or a pharmaceutical composition as defined herein in the manufacture of 

a medicament for the treatment of a disorder selected from the group of psychotic 10 

disorders and conditions; anxiety disorders; movement disorders; drug abuse; mood 

disorders; neurodegenerative disorders; disorders or conditions comprising as a 

symptom a deficiency in attention and/or cognition; disorders related to memory 

acquisition and consolidation; stroke; and autistic disorder. 

An example of the disclosure is a method of treating a disorder selected from 15 

the group consisting of Alzheimer's disease, mild cognitive impairment, senility, 

dementia, dementia with Lewy bodies, Down's syndrome, dementia associated with 

stroke, dementia associated with Parkinson's disease and dementia associated with beta-

amyloid, preferably Alzheimer's disease, comprising administering to a subject in need 
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thereof, a therapeutically effective amount of compound 1 or  a pharmaceutically 

acceptable salt of a solvate thereof, or pharmaceutical compositions described above. 

Another example of the disclosure is compound 1 or a pharmaceutically 

acceptable salt or a solvate thereof described above for use in treating: (a) Alzheimer's 

Disease, (b) mild cognitive impairment, (c) senility,  5 

(d) dementia, (e) dementia with Lewy bodies, (f) Down's syndrome, (g) dementia 

associated with stroke, (h) dementia associated with Parkinson's disease, (i) dementia 

associated with beta-amyloid, (j) depressive disorders and (k) anxiety disorders, in a 

subject in need thereof. 

In another aspect, the present disclosure is directed to a product comprising (a) 10 

a compound as defined herein; and (b) an additional pharmaceutical agent, as a 

combined preparation for simultaneous, separate or sequential use in the treatment or 

prevention of a condition. 

 

DESCRIPTION OF THE FIGURES 15 

Figure 1 shows the effect of compound 1 on pGlu1 levels in the hippocampus of 

Sprague Dawley rats (10 mg/kg and 40 mg/kg Compound 1).  Western blots from 

individual rats are shown (n = 5 per treatment) (Fig 1a).  Quantification (pGlu1 

normalized against total Glu1 levels) is shown in Fig 1b.  

Figure 2 shows occupancy of PDE2 by compound 1. 20 

Figure 3 shows the effect of compound 1 on basal synaptic transmission at the mossy 

fiber synapse. 

Figure 4 shows the dose response effect of compound 1 on basal synaptic transmission 

at the mossy fiber synapse. 

Figures 5a and 5b show the effect of compound 1 on weak HFS-induction of long term 25 

potentiation (LTP) at the mossy fiber synapse. 

Figure 6 shows the effect of [CAS 1394033-54-5] 1 on basal synaptic transmission at 

the mossy fiber synapse. 

Figure 7 shows measurement of cGMP levels in CSF in Marshall Beagle dogs. 

Figure 8a shows Input–output curve for the slope of the field excitatory postsynaptic 30 

potential (fEPSP) recorded in the dentate gyrus; sample recordings showing mean 

population spike slope (PSA) responses at 30 min intervals; figure 8b shows LTP 

induced by high frequency stimulation (HFS) was enhanced by compound 1 at 

perforant path synapses as compared to vehicle condition; mean normalized PSA slope 

before and after HFS is plotted as a function of time; inset bar graphs show mean data 35 

over 30 min intervals before and after tetanization procedure; figure 8c shows lasting 

increases in the fEPSP slope. * p<0.05 compound 1 versus vehicle at each 30 min time 

intervals. 
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Claims 

 

1.  A compound having the formula (1) 

   (1) 

or a pharmaceutically acceptable salt or a solvate thereof. 5 

 

2. The hydrochloride salt of the compound of formula (1) according to claim 1. 

 

3. A pharmaceutical composition comprising a therapeutically effective amount of a 

compound according to claim 1 or 2 and a pharmaceutically acceptable carrier. 10 

 

4. A compound according to claim 1 or 2, of a pharmaceutical composition 

according to claim 3, for use as a medicament.  

 

5. A compound according to claim 1 or 2 or a pharmaceutical composition 15 

according to claim 3 for use in treating or preventing a central nervous system disorder 

selected from the group of psychotic disorders and conditions; anxiety disorders; 

movement disorders; drug abuse; mood disorders; neurodegenerative disorders; 

disorders or conditions comprising as a symptom a deficiency in attention and/or 

cognition; disorders related to memory acquisition and consolidation; stroke; and 20 

autistic disorder. 

 

6. A compound or a pharmaceutical composition for use according to claim 5, 

wherein  

the psychotic disorders are selected from the group of schizophrenia; 25 

schizophreniform disorder; schizoaffective disorder; delusional disorder; substance-

induced psychotic disorder; personality disorders of the paranoid type; and personality 

disorder of the schizoid type; 
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the anxiety disorders are selected from the group of panic disorder; agoraphobia; 

specific phobia; social phobia; obsessive-compulsive disorder; post-traumatic stress 

disorder; acute stress disorder; and generalized anxiety disorder; 

the movement disorders are selected from the group of Huntington’s disease and 

dyskinesia; Parkinson’s disease; restless leg syndrome and essential tremor; Tourette’s 5 

syndrome and other tic disorders; 

the substance-related disorders are selected from the group of alcohol abuse; 

alcohol dependence; alcohol withdrawal; alcohol withdrawal delirium; alcohol-induced 

psychotic disorder; amphetamine dependence; amphetamine withdrawal; cocaine 

dependence; cocaine withdrawal; nicotine dependence; nicotine withdrawal; opioid 10 

dependence and opioid withdrawal; 

the mood disorders are selected from depression; mania; bipolar I disorder, 

bipolar II disorder; cyclothymic disorder; dysthymic disorder; major depressive 

disorder; treatment-resistant depression; and substance-induced mood disorder;  

the neurodegenerative disorders are selected from the group of Parkinson’s 15 

disease; Huntington’s disease; dementia; Alzheimer’s disease; multi-infarct dementia; 

AIDS-related dementia or frontotemperal dementia; 

the disorders or conditions comprising as a symptom a deficiency in attention 

and/or cognition are selected from the group of dementia associated with Alzheimer’s 

disease; multi-infarct dementia; dementia due to Lewy body disease; alcoholic 20 

dementia or substance-induced persisting dementia; dementia associated with 

intracranial tumours or cerebral trauma; dementia associated with Huntington’s disease; 

dementia associated with Parkinson’s disease; AIDS-related dementia; dementia due to 

Pick’s disease; dementia due to Creutzfeldt-Jakob disease; delirium; amnestic disorder; 

post-traumatic stress disorder; stroke; progressive supranuclear palsy; mental 25 

retardation; a learning disorder; attention-deficit/hyperactivity disorder (ADHD); mild 

cognitive impairment; Asperger’s syndrome; age-related cognitive impairment; and 

cognitive impairment related to perception, concentration, learning or memory; 

the disorders related to memory acquisition and consolidation are selected from 

memory disorders. 30 

 

7. A process for preparing a pharmaceutical composition as defined in claim 3, 

characterized in that a pharmaceutically acceptable carrier is intimately mixed with a 

therapeutically effective amount of a compound as defined in claim 1 or 2. 

 35 
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8. A compound according to claim 1 or 2 in combination with an additional 

pharmaceutical agent for use in the treatment or prevention of a condition as cited in 

any one of claims 5 to 6.   

 

9. A product comprising 5 

(a) a compound as defined in claim 1 or 2; and 

(b) an additional pharmaceutical agent, 

as a combined preparation for simultaneous, separate or sequential use in the treatment 

or prevention of a condition as cited in any one of claims 5 to 6. 

 10 

10. Use of a compound according to claim 1 or 2 or a pharmaceutical composition 

according to claim 3 in the manufacture of a medicament for the treatment of a disorder 

selected from the group of psychotic disorders and conditions; anxiety disorders; 

movement disorders; drug abuse; mood disorders; neurodegenerative disorders; 

disorders or conditions comprising as a symptom a deficiency in attention and/or 15 

cognition; disorders related to memory acquisition and consolidation; stroke; and 

autistic disorder. 
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