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and execute relevant motor and cognitive patterns while suppressing unwanted or irrelevant
patterns (Graybiel, AM. Curr. Biol. 2000, 10, R509-R511 (2000).

Papaverine, a relatively specific PDE10A inhibitor, and PDE10A-knockout mice have
been used to explore the physiology of this enzyme and the possible therapeutic utility of
PDE10A inhibition. Inhibition of this enzyme pharmacologically or through gene disruption
causes a reduction in activity and a reduced response to psychomotor stimulants. Inhibition also
reduces the conditioned avoidance response, a behavioural response that is predictive of clinical
antipsychotic activity (Siuciak, J.A.; et al., Neuropharmacology 2006, 51 (2}, 386-396; Siuciak,
J.A.; et al., Neuropharmacology 2006, 51 (2), 374-385).

In addition PDE1QA inhibition bears the potential to improve the negative and cognitive
symptoms associated to schizophrenia. Indeed papaverine have been shown to attenuate the
deficits in the extra-dimensional shift learning induced in rats by sub-chronic treatment with
PCP, an animal paradigm of NMDA receptor hypofunction (Rodefer, 1,S., et al., Eur. J.
Neuroscience 2003, 2,: 1070-1076).In addition increased social interaction in PDE10A2-
deficient mice have been observed (Sano, H. J. Neurochem. 2008, 105, 546-556).

Diseases that can be treated with PDE10A inhibitors include, but are not limited to,
discases thought to be mediated in part by dysfunction of the basal ganglia, of other parts of the
central nervous system and of other PDE10A expressing tissues. In particular, diseases can be
treated, where inhibition of PDE10A can have therapeutic effects.

These diseases include, but are not limited to, certain psychotic disorders such as
schizophrenia, positive, negative and/or cognitive symptoms associated with schizophrenia,
delusional disorder or substance-induced psychotic disorder, anxiety disorders such as panic
disorder, obsessive-compulsive disorder, acute stress disorder or generalized anxiety disorder,
obsessive/compulsive disorders, drug addictions, movement disorders such as Parkinson’s
disease or restless leg svndrome, cognition deficiency disorders such as Alzheimer’s disease or
multi-infarct dementia, mood disorders such as depression or bipolar disorders, or
neuropsychiatric conditions such as psychosis, attention-deficit/hyperactivity disorder (ADHD)

or related attentional disorders.

The compounds of the present invention-disclosure are also suitable for the treatment of

diabetes and related disorders such as obesity by regulating the cAMP signaling system.

PDEI1OA inhibitors might also be useful in preventing neurons from undergoing
apoptosis by raising cAMP and ¢cGMP levels and, thus, might possess anti-inflammatory

properties. Neurodegenerative disorders treatable with PDE10A inhibitors include, but are not
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limited to, as Alzheimer’s disease, Huntington’s disease, Parkinson’s disease, multiple sclerosis,

stroke or spinal cord injury.

The growth of cancer cells is inhibited by cAMP and ¢cGMP. Thus by raising cAMP and
¢GMP, PDEI0A inhibitors can also be used for the treatment of different solid tumors and

hematological malignancies such as renal cell carcinoma or breast cancer.

According to a first aspect. there is provided g compound of formula (1)

R m N
/ N./
\’_r - \>¥R1
0 N

2

R

wherein

R'ig arvl heteroarvl or NRR®, wherein said arvl and said hetercaryl can be substituted

by 1 to 3 substituents independently selected from the group consisting of hvdroxyl. halogen, C)-

Cralleyl, €-C5 alkoxv and C-Cy haloalkyl;

. .
R is hvdrogen, halogen or C,-Cy alkvl:

R ig arvl or heteroarvl, wherein seid arvl and said heterocaryvl can be substituted by 1 1o 3

atom to which thev are attached, form a heterooveloalkyvl which can be substituted by Lo 3

{ J— . - . . ; . . .
R”and R, are independently C,-Cr alkyl, Co-Cy eveloalkyl, together with the nitrogen

atorn to which they are attached, form a heteroeveloalkyi which can be substituied by Lo 3

substituents independently setected from the group consisting of hydroxyl, halogen, C-Cy alkyl,

O -Cralkoxy and €-C haloalkyl:

R is hvdroeen, €,-Cx alkyl eveloalkyl;

or a pharmaceutically acceptable salt thereof,
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Aceording to a second aspect, there i1s provided a pharmaceutical composition Comprising

a comnound as defined above and a therapeuticallv inert carrier.

According to a third aspect, there is provided a process for the mannfacture of

compounds of formula | as defined above, which process compriscs

a) reacting a compound of formula (1)
3
R
\rOH
2 O

with

1 acompoand of formule (3)

H.N
2 o N/N\>_R1
=N

2
3y R

. H T e 3 - o s . ; . -
wherein B'. R°. R are as defined above and, if desired. converting the compounds mio

sharmaceutically acceptable salts thersof,

According to a fourth aspect, there is provided use of a compound as defined above for

the wrenaration of 2 medicament for the treatment or provhviaxis of pevehotic disorders,

schizophrenia, positive, negative and/or cognitive symptoms associated with schizophrenia,

delugional digorder, substance-induced nevehotic disorder. anyietv disorders, panic disorder,

obsersve/compulsive disorders. acute stress disorder, senepalized anxiety disorder, drug

addictions, movement disorders, Parkinson’s disease, restiess leg syndrome, cognition deficiency

disorders, Alzheimer’s disease, multi-infarct dementia, mood disorders, depression. bipolar

disorders. neuropsvehiatric conditions, nevehosis. attention-deficivhyvperactivity disorder,

attentional divorders, disbetes and related disorders, tyvpe 2 dizbetes mellitvy, neyrgdesenoraiive

disorders. Funtinoton’s diseaze, multinle sclerosis, sirole. spinal cord iniury, solid fumors,

hematolowical malignancies, renal cell carcinoma or breast cancer,

According to a fifth aspect, there is provided g compound as defined above for the

treatment or prophvlaxis of psychotic disorders, schizophrenia, positive, negative and/or

coonitive symioms associated with schizophrenia, defusional disorder, substance-mduced

psvehotic disorder, anxiety disorders, panic disorder, obsessive/compulsive disorders, acute

stress disorder. seneralized snxiety disorder. drug addictions, movement disorders, Parkinson’s

disease. restless lew svndrome. coenition deficiency disorders, Alzheimer’s disgase, muiti-infarct
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dementia, mood disorders, depression. bipolar disorders. neuropsyehiatric conditions, psvehosis,

attention-deficithvperactivity disorder. attentional disorders. diabetes and related disorders. tyvpe

? diabetes mellitus, nevrodegenerative disorders, Huntineton’s disease. multiole selerosis, stroke,

spinal cord indwry, solid tumars, bematolopical malignancies, renal cell carcinoms or breast

cancer.
DETAILED DESCRIPTION OF THE INVENTION

Unless otherwise indicated, the following definitions are set forth to illustrate and define

the meaning and scope of the various terms used to describe the invention herein.

non

It must be noted that, as used in the specification and the claims, the singular forms "a",

"an" and "the" include plural referents unless the context clearly dictates otherwise.

When indicating the number of subsituents, the term "one or more”" means from one
substituent to the highest possible number of substitution, i.e. replacement of one hydrogen up to

replacement of all hydrogens by substituents.

The term “optional” or “optionally” denotes that a subsequently described event or
circumstance may but need not occur, and that the description includes instances where the event

or circumstance occurs and instances in which it does not.

The term “halogen” refers to fluorine, chlorine, bromine and iodine, more speficially

fluorine, chlorine and bromine.

The term “alky!” denotes a monovalent linear or branched saturated hydrocarbon group
of 1 to 12 carbon atoms. In particular embodiments, alkyl has 1 to 7 carbon atoms, and in more
particular embodiments 1 to 4 carbon atoms. Examples of alkyl include methyl, ethyl, propyl,
isopropyl, n-butyl, iso-butyl, sec-butyl, or tert-butyl.

The term “aromatic” denotes the conventional idea of aromaticity as defined in the
literature, in particular in {JUPAC - Compendium of Chemical Terminology, 2nd, A. D.
McNaught & A. Wilkinson (Eds). Blackwell Scientific Publications, Oxford (1997).

The term “cycloalkyl” denotes a monovalent saturated monocyelic or bicyclic
hydrocarbon group of 3 to 10 ring carbon atoms. In particular embodiments cycloalkyl denotes a
monovalent saturated monocyclic hydrocarbon group of 3 to & ring carbon atoms. Bicyclic
means consisting of two saturated carbocycles having one or more carbon atoms in common.

Particuiar cycloalkyl groups are monocyclic. Examples for monocyclic cycloalkyl are
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with

b) acompound of formula (3}

HN
2 'l N’—N\>_R1
2 \N

3 R

wherein R', R%, R’ are as defined above and, if desired, converting the compounds into

pharmaceutically acceptable salts thereof.
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1310, The use of a compound according to any one of claims 1 - 7 for the preparation of
a medicament for the treatment or prophylaxis of psychotic disorders, schizophrenia, positive,
negative and/or cognitive symptoms associated with schizophrenia, delusional disorder, sub-
stance-induced psychotic disorder, anxiety disorders, panic disorder, obsessive/compulsive dis-
orders, acute stress disorder, generalized anxiety disorder, drug addictions, movement disorders,
Parkinson’s disease, restless leg syndrome, cognition deficiency disorders, Alzheimer’s disease,
multi-infarct dementia, mood disorders, depression, bipolar disorders, neuropsychiatric condi-
tions, psychosis, attention-deficit/hyperactivity disorder, attentional disorders, diabetes and relat-
ed disorders, type 2 diabetes mellitus, neurodegenerative disorders, Huntingtons disease, multi-
ple sclerosis, stroke, spinal cord injury, solid tumors, hematological malignancies, renal cell car-

cinoma or breast cancer.
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1Z11. A compound according to any one of claims I - 7 for the treatment or prophylaxis
of psychotic disorders, schizophrenia, positive, negative and/or cognitive symptoms associated
with schizophrenia, delusional disorder, substance-induced psychotic disorder, anxiety disorders,
panic disorder, obsessive/compulsive disorders, acute stress disorder, generalized anxiety disor-
der, drug addictions, movement disorders, Parkinson’s disease, restless leg syndrome, cognition
deficiency disorders, Alzheimer’s disease, multi-infarct dementia, mood disorders, depression,
bipolar disorders, neuropsychiatric conditions, psychosis, attention-deficit‘/hyperactivity disorder,
attentional disorders, diabetes and related disorders, type 2 diabetes mellitus, neurodegenerative
disorders, Huntington’s disease, multiple sclerosis, stroke, spinal cord injury, solid tumors, he-

matological malignancies, renal cell carcinoma or breast cancer.
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