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Summary of the Invention
The objective of the present invertisndisclosure is to provide compounds that are

selective PDE10A enzyme inhibitors.

A further objective of the present invertiondisclosure is to provide compounds which
have such activity, and which have improved solubility, metabolic stability and/or

bioavailability compared to prior art compounds.

Another objective of the inventiondisclosure is to provide an effective treatment, in
particular long-term treatment, of a human patient, without causing the side effects

typically associated with current therapies for neurological and psychiatric disorders.

Further objectives-of-the-invertien will become apparent upon reading the present

specification.

Accordingly, in one aspect the present invention relates to compounds of formula I:

N HET2
HET1—L— j(

N

j

H
R1 I

wherein HET1 is a heteroaromatic group of formuia il containing from 2 to 4 nitrogen

atoms:

Y z
KA
H

i

wherein Y iscan-be N or CH, Z issan-be N or C, and wherein HET1 ismay optionally
be-substituted with up fo three substituents R2, R3 and R4 individually selected from
H; C4-Cs alkyl such as Me; halogen such as chlorine and bromine; cyano; halo(Cs-
Celalkyl such as trifluoromethyl; aryl such as phenyl; alkoxy, such as methoxy,

dimethoxy, ethoxy, methoxy-ethoxy and ethoxy-methoxy, and C4-Cg hydroxyatkyl
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such as CH,CH20H, and wherein * denotes the attachment point,

wherein HET2 is a heterocaromatic group of formula Iit or formula IV:

I v

wherein Y can be N, S, O or CH, X can be N or CH and wherein HET2 may
optionally be substituted with up fo three substituents R5, R6 and R7 individually
selected from H; Cs-C; alkyl such as Me; halogen such as chlorine and bromine:
cyano; halo(C4-Cglalkyl such as frifluoromethyl; aryl such as phenyl; alkoxy, such
as methoxy, dimethoxy, ethoxy, methoxy-ethoxy and ethoxy-methoxy, and C;-Cg
hydroxyalkyl such as CH,CH2OH, and wherein * denotes the attachment point,

-L- is a linker selected from -S-CHy-, -CHp-S-, -CHy-CHy- , -CH=CH- and ~C=C-

R1 is selected from H; C4-Cg alkyl such as methyl, ethyl, 1-propyl, 2-propyl, isobutyl;
C1-Cs alkyl(Cs-Cg)cycloalkyl such as cyclopropylmethyl; C;-Cg hydroxyalky! such as
hydroxyethyl; CH2CN; CH:C(O)NH,; C4-Cg arylalkyl such as benzyl and 4-
chlorobenzyl; halo(C4-Cglalkyil such as ftrifluoromethyl and C4-Cg alkyl-
heterocycloalkyl such as tetrahydropyran-4-yl-methyl and 2-morpholin-4-yi-ethyl;

and fautomers and pharmaceutically acceptable acid addition salts thereof, and

polymorphic forms thereof,_provided that the compound is not 2-(5-phenyi-1H-imida-

zol-Z-vimethvisulfanvil-1H-benzoimidazale or 2-(5-phenvl-1H-imidazol-2-vi-sulfanyl-

methvl)-1H-benzoimidazole,

In separate embodiments-ef-the-invertion, the compound of formula | is selected

among the specific compounds disclosed in the Experimental Section herein.

The invention further provides a compound of formula |, or a pharmaceutically

acceptable acid addition salt thereof, for use as a medicament.
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In another aspect, the present invention provides a pharmaceutical composition
comprising a therapeutically effective amount of a compound of formula | and a

pharmaceutically acceptable carrier, diluent or excipient.

The inventieondisclosure further provides the use of a compound of formula |, or a
pharmaceutically acceptable acid addition salt thereof, for the preparation of a

medicament for the treatment of a neurodegenerative or psychiatric disorder.

Furthermore, in yet another aspactembodiment, the present ipvestiondisclosure
provides a method of treating a subject suffering from a neurodegenerative disorder,
comprising administering to the subject a therapeutically effective amount of a

compound of formula 1. In a still further aspestembodiment, the present

inventiondisclosure provides a method of freating a subject suffering from a
psychiatric disorder, comprising administering to the subject a therapeutically
effective amount of a compound of formula [. In another embodiment, the present
imventondisclosure provides a method of treating a subject suffering from a drug

addiction, such as an alcohol, amphetamine, cocaine, or opiate addiction.

in_ancther aspect, there is provided the use of 3 compound as defined above, in the

manvfaciure of g medicament for the reatment of a neurodeasnerative or psvchiatric disorder

gione or in combinalion with one or more naurcleptic agenis, wharein the

neurcdegenerative disorder is selected from the aroup consisting of Alzheimer's

disease, mulli-infarct  dementia, slcoholic dementis or  other drug-related

dementia, dementia associated  with _intracranial tumors or cerebral trauma,

dementia associated with Hurdington's disease or Parkinson's disesse, or AIDS-

related dementia: delirium: amnestic disorder: post-lraumatic siress disorder:

mental relardation; z learning disorder, or a disorder of writlten expression:

attention-deficit/hvpsractivity disorder; and age-related cognitive decline, and the

sychialtric disorder is sslected from the oroup consisting of schizophrenia

schizophreniform disorder: schizoaffective disorder, for example of the delusional

type or the depressive tvpe: delysions! disorder; substance-induced psychotic

disorder, for example psvchosis: personality disorder of the paranoid tvpe and

parsonality disorder of the schizoid type,
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Detailed Description of the Invention

Definition of Substitutents
As used in the context of the present invention, the terms “halo” and “halogen” are

used interchangeably and refer to fluorine, chlorine, bromine or iodine.

The term "C4-Cs alkyl” refers to a straight-chain or branched saturated hydrocarbon
having from one to six carbon atoms, inclusive. Examples of such groups include,
but are not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-
propyl, 2-methyl-1-butyl, and n-hexyl. The expression “C4-Cg hydroxyalkyl” refers to
a C4-Cs alkyl group as defined above which is substituted with one hydroxy group.
The term “halo(C+-Cg)alkyl” refers to a C4-Cg alkyl group as defined above which is

substituted with up to three halogen atoms, such as trifluoromethyi.
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The use according to claim 24, wherein the neuroleptic agent is selected from the
group consisting of sertindoie, olanzapine, risperidone, quetiapine, aripiprazole,

haloperidol, clozapine, ziprasidone and osanetant.

The use according to claim 24, wherein the learning disorder is reading disorder

or mathematics disorder.

The use according to claim 24, wherein schizophrenia is of the paranoid,

disorganized, catatonic, undifferentiated, or residual type.

The use according to claim 24, wherein the psychosis is induced by alcohol,
amphetamine, cannabis, cocaine, hallucinogens, inhalants, opioids, or

phencyclidine.

Use of a compound of any one of claims 1 to 22, in the manufacture of a
medicament for the treatment of a drug addiction in a mammal, including a
humans.

The use according to claim 29, wherein the drug addiction is an alcohol,
amphetamine, cocaine, or opiate addiction.

. A pharmaceutical composifion comprising a therapeutically effective amount of a

compound of anv one of claims 1 to 22, and one or more pharmaceuticall

acceptable carriers, diluents and excinients.
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31. A pharmaceutical composition comprising a therapeutically effective am? tof a

compound of any one of claims 1 to 22, and one or more pharmateutically

acceptable carriers, diluents and excipients.




