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Moreover, mGluR4 was shown to be expressed in prostate cancer cell-line (Anticancer
Res. 29(1), 371-7, 2009) or colorectal carcinoma (Cli. Cancer Research, 11(9)3288-95, 2005).

mGluR4 modulators may therefore have also potential role for the treatment of cancers.

In addition, in British Journal of Pharmacology (2013), 169, 1824-1839 agonists of
mGluR4 may further be used in the treatment of positive, negative and cognitive symptoms of

schizophrenia.

Other proposed effects of mGluR4 PAM’s can be expected for the treatment of emesis,

obsessive compulsive disorder and autism.

Compounds of formula I are distinguished by having valuable therapeutic properties. They
can be used in the treatment or prevention of disorders, relating to allosteric modulators for the

mGluR4 receptor.

The most preferred indications for compounds which are allosteric modulators for the mGluR4
receptor are Parkinson’s disease, anxiety, emesis, obsessive compulsive disorder, autism,

neuroprotection, cancer, depression, schizophrenia and type 2 diabetes.

The present inverntien-disclosure relates to compounds of formula I and to their
pharmaceutically acceptable salts, to these compounds as pharmaceutically active substances, to
the processes for their production as well as to the use in the treatment or prevention of
disorders, relating to allosteric modulators for the mGluR4 receptor, such as Parkinson’s disease,
anxiety, emesis, obsessive compulsive disorder, anorexia, autism, neuroprotection, cancer,
depression, schizophrenia and diabetes type 2 and to pharmaceutical compositions containing the
compounds of formula .-

A further object of the presentinventionembodiments disclosed herein is a method for the

treatment or prophylaxis of Parkinson’s disease, anxiety, emesis, obsessive compulsive disorder,
autism, neuroprotection, cancer, depression, schizophrenia and type 2 diabetes , which method
comprises administering an effective amount of a compound.of formula I to a mammal in need.

Furthermore, the ivention-disclosure includes all racemic mixtures, all their corresponding
enantiomers and/or optical isomers.

In one aspect, there is provided the compounds

3-[2.6-difluoro-4-(2-phenviethvavphenvl]-1-isopropyl-imidazolidine-2.4-dione

(5R8)-3-12.6-dithuoro-4-(2-vhenviethvavhinhenvll-1-isopropvi-5-methvl-imidazohidine-2.4-

dione

3-12.6-difluoro-4-(Z-phenviethynviphenyli-1-isopropvl-5.5-dimethvl-imidazolidine-2 4-dione
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3-12.6-difluoro-4-(2-phenviethvnvlphenvl]-5.5-dimethvyl- 1 -phenvl-imidazolidine-2.4-dione

1-tert-butvyl-3-[2.6-difluoro-4-(2-phenviethvnvhphenvl limidazolidine-2 .4-dione

1-cyclopropvi-3-[2.6-difluoro-4-{2-nhenviethvnvlphenvliimidazolidine-2.4-dione

7-12.6-difluoro-4-(2-phenviethvavhivhenvli-5-1sopropyl-2-oxa-5.7-diazaspiro] 3.4 loctane-6.8-

dione

(5RS.8aR8)-2-[2.6-difluoro-4-(2-phenviethvonyvDphenvl]-5-methyl-5.6.8.8a-

tefrahvdroimidazo[5.1-cY 1. 4loxazine-1.3-dione

{3aR8)-2-[2.6-difluoro-4-(2-nhenvlethvnvDphenvll-3a.4-dihvdroimidazol 1.5-alindole-1.3-dione

(3aR8)-2-[2.6-difluoro-4-(2-phenvlethvnvlphenvl]-4.5-dihvdro-3aH-imidazol 1. 5-alguinoline-

1.3-dione

{10aR8)Y-2-[2.6-difluoro-4-(2-phenviethvnyvlphenvl]-10,10a-dihvdro-5H-imidazol 1.5-

blisoguinoline-1.3-dione
(5RS.8aR8)-2-[2-chloro-4-(2-phenviethynyhiphenvil-5-methvl-6.7.8.8a-tetrah vdro-5H-

imidazol 1.5-alpvridine-1.3-dione and

(5RS.8aRS)-2-[2-chlore-6-fluoro-4-{ 2-(3-pyridvhethynyllphenvl]-5-methyi-6.7.8.8a-tetrahvdro-

5H-imidazol1.5-alpvridine-1.3-dione

or a pharmaceutically acceptable salt or acid addition salt, a racemic mixture, or its

corresponding enantiomer and/or optical isomer and/or sterecisomer thereof

encompassed by formula |

2
R
1 © /
N R4
= R5
| \
Y 0
=
3 2
R I
wherein
Y isC-R';
R is hydrogen orhalogen:
R! 1s hvdrosen or halogen:
R? is hydrogen, Cy.y-alkyl or phenyl:
R is hvdrogen or €y alkyl;

or B? and R* mav form together with the corresponding atoms, to which they are attached the

following rings
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rR® is hydrogen or Cy4-alkyl: and if R? and R* form a ring as described above, than R’ is

hvdrogen: or

R*and R’ may form together with the C-atom to which thev are attached a heterocveloalkyl

nng:

R’ is phenvl or pyridinyl, wherein the N atom in the pyridinyl group may be in different

positions.

In another aspect, there is provided the preparation of a compound as defined herein

which process comprises

reacting a compound of formula 3

with a compound of formula 4

wherein R 1s methvl, ethvl or hvdroeen, and the other substituents are described above, with

minhosgene or carbonvidiimidazole (CDI). in the presence or absence of a base. selected from

triethvlamine, and in a solvent, selected from toluene or dioxane. to a compound of formula

2
R © N 4
YN _R
(N8
P v ©
Y < E

and, if desired. converting the compounds obtained into pharmaceutically acceptable acid

addition salts.
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In another aspect, there is provided the compounds

3-12.6-difluoro-4-(2-phenviethvnvliphenvil-1-isopropvl-imidazolidine-2 4-dione

(5RS)-3-12.6-difluoro-4-(2-phenvlethvnvDphenvll-1-1sopropyl-5-methvl-imidazolidine-2.4-

dione

3-[2.6-difluoro-4-(2-phenviethynvhphenvil-1-isonropyi-5.5-dimethvl-imidazolidine-2 . 4-dione

3-[2.6-difluoro-4-(2-phenviethynylphenvi}-5.5-dimethvl-1-phenvl-imidazolidine-2 4-dione

1-tert-butyl-3-[2.6-difluoro-4-(2-shenviethynyiphenvl imidazolidine-2 4-dione

1-cvclopropvi-3-[2.6-difluoro-4-{2-vhenviethynvlphenvllimidazolidine-2 . 4-dione

7-[2.6-difluoro-4-(Z-vhenviethvanvhphenvl-5-isopropyl-2-oxa-5,7-diazaspiro[ 3.4 Joctane-6.8-

dione
(5RS.8aRS)-2-[2.6-difluoro-4-{2-phenvlethvnvDiphenyl]-5-methvl-5.6.8.8a-
tetrahvdrommidazo{5.1-¢l[ 1 .4)oxazine-1.3-dione

(3aR8)-2-[2.6-difluoro-4-(2-phenviethvnyliphenvll-3a.4-dihvdroimidazol 1 .5-alindole-1.3-dione

3aR8)-2-[2.6-difluoro-4-(2-phenviethvanvliphenvi]-4.5-dihvdro-3aH-imidazol 1 .5-alguinoline-
1.3-dione
(10aRS)-2-[2.6-difluoro-4-(2-phenviethynvlphenyt]-10.10a-dihvdro-SH-imidazo[ 1.5~

blisoguinoline-1.3-dione

(5RS.8aRS)-2-[2-chloro-4-(2-phenviethvnvhiphenvll-5-methyl-6.7.8.8a-tetrahvdro-5H-

imidazol 1.5-alpyridine-1.3-dione and

(5RS.8aRS)-2-[2-chloro-6-fluore-4-[ 2-(3-pynidvhethvanviiphenvl]-5-methvl-6.7.8 . 8a-tetrahvdro-

SH-imidazol1.5-alpvridine-1,3-dione

as defined above for use as therapeutically active substances.

In another aspect, there is nrovided the compounds

3-[2.6-difluoro-4-(2-vhenvlethvavhiphenvil-1-isopropvl-imidazolidine-2.4-digne

{(5R8)-3-[2.6-diflucro-4-(2-phenviethyvnvhiphenvil-1-isonropyl-5-methvl-imidazolidine-2 4-

dione

3-12.6-difluoro-4-(2-phenviethvnvhphenvll-1-isopropvl-5.5-dimethvi-imidazolidine-2.4-dione

3-[2.6-difluoro-4-(2-phenviethvnvhiphenvl1-5.5-dimethvi-1 -phenvi-imidazolidine-2.4-dione

1-tert-butyl-3-[2.6-difluoro-4-(2-phenvlethvavhphenvllimidazolidine-2.4-dione

1-cvclopropvi-3-[2.6-difluoro-4-(2-vhenviethvonvDphenvllimidazolidine-2 .4-dione

7-12.6-difluoro-4-(Z2-phenviethvnvDphenvil-5-isopropvl-2-oxa-5.7-diazaspiro{ 3.4 octane-6.8-

dione

{5RS.8aRS8}-2-12.6-difluoro-4-(2-phenviethvnvliphenvl1-5-methvl-5.6.8.8a-

tetrahvdroimidazo[5.1-¢cl{ 1.4 oxazine-1 3-dione
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(3aR8)-2-[2.6-difluoro-4-(2-phenviethynylphenvl]-3a.4-dihvdroimidazol 1,5-alindole-1.3-dione

(3aRS)-2-12.6-difluoro-4-(2-phenvlethvnylphenyl]-4.5-dihvdro-3aH-imidazol 1 .5-alquinoline-
1.3-dione
(10aRS)-2-12.6-difluoro-4-(2-phenvlethvnvDphenvli-10.10a-dihydro-5H-imidazo{ 1 .5~

blisoguinoline-1.3-dione

(5RS.8aR8)-2-2-chloro-4-(2-vhenvlethvnylinhenvyl]-5-methvl-6.7.8.8a-tetrahydro-5H-

imidazo|1.5-alpvridine-1.3-dione and

(5RS.8aRS)-2-[2-chloro-6-fluoro-4-[2-(3-pyridyliethynviiphenyl]-5-methvl-6.7.8.8a-tetrahvdro-

5H-imidazoll.5-alpyridine-1,3-dione

as defined above for use in the treatment of Parkinson’s disease, anxiety, emesis, obsessive

compulsive disorder. autism. neuroprotection, cancer, depression, schizopnhrenia and diabetes

type 2.

In another aspect, there is provided a pharmaceutical composition comprising a

compound
3-[2.6-difluoro-4-(2-phenviethyvnyhphenvll- 1 -isopropvi-imidazolidine-2.4-dione

(5RS)-3-[2.6-difluoro-4-(2-phenvlethynvDphenvll-1-isopropyl-5-methvi-imidazolidine-2 .4~

dione

3.12 6-difluoro-4-(2-phenviethvanvDphenvll-1-isopropyl-5.5-dimethvi-imidazolidine-2 . 4-dione

3-12.6-difluoro-4-(2-vhenviethvovhphenvll-5.5-dimethvi-1-phenvl-imidazolidine-2,4-dione

1 -tert-butyl-3-12.6-difluoro-4-(2-phenviethvnyhDiphenvi imidazolidine-2.4-dione

1-cyclopropvl-3-12.6-difluoro-4-(2-phenylethvnvliphenvllimidazolidine-2,4-dione

7-[2.6-difluoro-4-(2-phenviethvonvhphenvll-5-isopropvi-2-oxa-5,7-diazaspiro[ 3.4 Joctane-6.8-

dione

(5RS.8aR8)-2-[2.6-difluoro-4-(2-phenviethvnvDiphenvl]-5-methvl-5.6.8.8a-

tetrahvdroimidazol5.1-cll 1.41oxazine-1.3-dione

(3aRS)-2-2.6-difluoro-4-(2-phenylethynyliphenyl]-3a.4-dihvdroimidazo[].5-ajindole-1.3-dione
(3aR8)-2-[2.6-difluoro-4-(2-phenviethynvhphenvil-4,5-dihvdro-3aH-imidazof 1,5-a]guinoline-
1.3-dione

(10aRS)-2-12,6-difluoro-4-{2-phenylethyvnyhphenvl]-10. 1 0a-dihydro-5H-imidazo[ 1,5-

blisgauinoline-1.3-dione

(5RS.8aR8)-2-[2-chloro-4-(2-phenviethvnvliphenvl-5-methvl-6.7,8.8a-tetrah ydro-5H-

imidazol 1.5-alpvridine-1.3-dione and

(5RS.8aRS)-2-[2-chloro-6-flucro-4-[ 2-(3-pyridvhethyvnylphenvl]-5-methvl-6.7.8,8a-tetrahydro-

5H-imidazol 1.5-alpvridine-1.3-dione
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as defined above and pharmaceutically accentable excipients,

The following definitions of the general terms used in the present description apply
irrespective of whether the terms in question appear alone or in combination.
The following definitions of the general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.



