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CLAIMS

1. A nicotinic acetylcholine receptor alpha 7 agonist or a nicotinic acetylcholine recept
alpha 7 positive allosteric modulator for use in the treatment, prevention or delay o
progression of dyskinesia associated with dopamine agonist therapy in Parkinsgri’s Disease.
2. A nicotinic acetylcholine receptor alpha 7 agonist for use in the treatmenf, prevention or

delay of progression of dyskinesia associated with dopamine agonist therapy in Parkinson’s

Disease.

3. A compound according to any of claims 1 or 2, wherein the tierapy comprises the
administration of levodopa.

4. A method for the treatment, prevention or delay of progression of dyskinesia associated
with dopamine agonist therapy in Parkinson's Disegse in a subject in need of such
treatment, which comprises administering to saig/subject a therapeutically effective amount
of a nicotinic acetylcholine receptor alpha 7 agbnist or a nicotinic acetylcholine receptor
alpha 7 positive allosteric modulator.
5. A method for the treatment, prevention or delay of progression of dyskinesia associated
with dopamine agonist therapy in Parkinson’s Disease in a subject in need of such

treatment, which comprises administering to said subject a therapeutically effective amount

erein the daily dosage of the dopamine agonist is reduced compared to the daily dosage
of said dopamine agonist needed to reach an equal control of Parkinson’s Disease in the
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subject without co-administration of the a7-nAChR agonist or the a7-nAChR positive
allosteric modulator.

8. A method according to claim 7, wherein the dopamine agenist comprises levogdépa.

9. A pharmaceutical composition comprising a nicotinic acetylcholine receptdr aipha 7
agonist or a nicotinic acetylcholine receptor alpha 7 positive allosteric modulator for the
treatment, prevention or delay of progression of dyskinesia associate¢/with dopamine
agonist therapy in Parkinson's Disease.

10. A pharmaceutical composition comprising a nicctinic acetyicholine receptor alpha 7
agonist for the treatment, prevention or delay of progressign of dyskinesia associated with

dopamine agonist therapy in Parkinson's Disease.

11. A composition according to claims 9 or 10, whefein the therapy comprises the
administration of levodopa.

12. A combination comprising (A) a nicotipic acetylcholine receptor alpha 7 agonist or
nicotinic acetylcholine receptor alpha 7 positive aliosteric modulator; and

(B) at ieast one of levodopa, a levodgpa decarboxylase inhibitor, a catechol-O-methyl
transferase inhibitor, a monoaming oxidase B-inhibitor or a dopamine receptor agonist.
13. A combination comprising (A) a nicotinic acetylcholine receptor alpha 7 agonist; and (B)
at least one of levodopa, A levodopa decarboxylase inhibitor, a catechol-O-methyl
transferase inhibitor, onoamine oxidase B-inhibitor or a dopamine receptor agenist.

14, A pharmaceytical composition comprising (A) a nicotinic acetylcholine receptor alpha 7
agonist or a ni€otinic acetylcholine receptor aipha 7 positive allosteric modulator; and
(B) at leas}/one of levodopa, a levodopa decarboxylase inhibitor, a catechol-O-methyi

transfergse inhibitor, a monoamine oxidase B-inhibitor or a dopamine receptor agonist.

15/ A pharmaceutical composition comprising (A) a nicotinic acetylcholine receptor alpha 7
gonist; and (B) at least one of levodopa, a levodopa decarboxylase inhibitor, a catechoi-O-




WO 2011/036167 PCT/EP2010/063946

-46 -

methyi transferase inhibitor, 2 monocamine oxidase B-inhibitor or a dopamine regéptor

agonist,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Use of a compound of formula (I)
L
L
L1‘\2‘- L
H m,
wherein

L, is —CHz-; L, is ~CHj,- or —-CH,-CH>-; and L; is ~CHj- or -CH{CHj3;)-; or
L1 is —CHz-CHz-; Lz is —CHz-; and L3 is —CHz—CHz-;
L4 is the group L4b

1\/
<A

L4b
wherein the bond marked with the asterisk is attached to the azabicycloalkyl moiety;
X, is —O- or —NH-;

Aj 15 selected from

N ) : -
N_. = ' , an
Mf H. = H ““N’;

wherein the bond marked with the asterisk is attached to X;;

Aj is a five- to ten-membered monocyclic or fused polycyclic aromatic ring system which
may contain from 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur, wherein
the ring system may contain not more than 2 oxygen atoms and not more than 2 sulfur
atoms, and wherein the ring system may be substituted once or more than once by R, and
wherein a substituent on a nitrogen in a heterocyclic ring system may not be halogen;

each R, independently is Ci.salkyl, C,shalogenalkyl, C,galkoxy, C,ghalogenalkoxy,
halogen, cyano or a three- to six-membered monocyclic ring system which may be
aromatic, saturated or partially saturated and which may contain from 1 to 4 hetero atoms

selected from nitrogen, oxygen and sulfur, and wherein each ring system may contain not
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more than 2 oxygen atoms and not more than 2 sulfur atoms, and wherein each ring system
may in turn be substituted once or more than once by Cigalkyl, C;¢halogenalkyl,
Ci.¢alkoxy, Ci¢halogenalkoxy, halogen or cyano, and wherein a substituent on a nitrogen
in a heterocyclic ring system may not be halogen ;

or two R; at adjacent ring atoms form a Cs4alkylene group, wherein 1-2 carbon atoms may
be replaced by X,, and wherein the Cs4alkylene group may be substituted once or more
than once by Rj;

each X, independently is —O- or -N(Ry)-;

each R4 independently is hydrogen or C,_galkyl; and

each Rj independently is halogen or C,_salkyl;

in free base form or in acid addition salt form,

in the manufacture of a medicament for the treatment, prevention or delay of progression

of dyskinesia associated with dopamine agonist therapy in Parkinson’s Disease.

2. A composition comprising a compound of formula (I)
L
L
Ly E’I'l L
(@),
wherein

L, is -CH;-; Ly is —CHj- or —CH,-CHs-; and L3 is —CH>- or -CH{CH3)-; or
L; is -CH»-CHj~-; L, is ~CH»-; and L3 is —CH,-CH»-;
Ly is the group L4b

Ldb
wherein the bond marked with the asterisk is attached to the azabicycloalkyl moiety;
X118 —0O- or—NH-;
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A, 1s selected from

X

N *
O L =T
N N NP~ N #

wherein the bond marked with the asterisk is attached to X;;
A, is a five- to ten-membered monocyclic or fused polycyclic aromatic ring system which
may contain from 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur, wherein
the ring system may contain not more than 2 oxygen atoms and not more than 2 sulfur
atoms, and wherein the ring system may be substituted once or more than once by Rs, and
wherein a substituent on a nitrogen in a heterocyclic ring system may not be halogen;
each R, independently is Cjgalkyl, C;¢halogenalkyl, Ci.salkoxy, C,.shalogenalkoxy,
halogen, cyano or a three- to six-membered monocyclic ring system which may be
aromatic, saturated or partially saturated and which may contain from 1 to 4 hetero atoms
selected from nitrogen, oxygen and sulfur, and wherein each ring system may contain not
more than 2 oxygen atoms and not more than 2 sulfur atoms, and wherein each ring system
may in turn be substituted once or more than once by C,salkyl, Cighalogenalkyl,
Ci.salkoxy, C;ghalogenalkoxy, halogen or cyano, and wherein a substituent on a nitrogen
in a heterocyclic ring system may not be halogen ;
or two R at adjacent ring atoms form a Cs.salkylene group, wherein 1-2 carbon atoms may
be replaced by X, and wherein the C;4alkylene group may be substituted once or more
than once by Rj;
each X; independently is —O- or -N(R4)-;
each R, independently is hydrogen or Cj.¢alkyl; and
each R; independently is halogen or Cj.salkyl;
in free base form or in acid addition salt form,

and levodopa.
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3. A combination comprising a compound of formula (I)
L
LZ
Li‘\ h -~ i—a
@,
wherein

L, is —-CHz~; L is =CHj,- or -CH,-CH>-; and L3 is —-CH;- or -CH({CH3)-; or
L, is —-CH3-CH>-; L, is —CH>-; and Lj is —~CH,-CH;-;
L, is the group L4b

M,

L4b
wherein the bond marked with the asterisk is attached to the azabicycloalkyl moiety;
X118 —O- or —NH-;

A, 1s selected from

. . *

0L

N._ = ’ . | and
' N F

wherein the bond marked with the asterisk is attached to X;

A, is a five- to ten-membered monocyclic or fused polycyclic aromatic ring system which
may contain from 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur, wherein
the ring system may contain not more than 2 oxygen atoms and not more than 2 sulfur
atoms, and wherein the ring system may be substituted once or more than once by Ry, and
wherein a substituent on a nitrogen in a heterocyclic ring system may not be halogen;

each R, independently is Cjsalkyl, C;ghalogenalkyl, C,salkoxy, C,.shalogenalkoxy,
halogen, cyano or a three- to six-membered monocyclic ring system which may be
aromatic, saturated or partially saturated and which may contain from 1 to 4 hetero atoms
selected from nitrogen, oxygen and sulfur, and wherein each ring system may contain not
more than 2 oxygen atoms and not more than 2 sulfur atoms, and wherein each ring system

may in turn be substituted once or more than once by Cjsalkyl, C;shalogenalkyl,
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C).¢alkoxy, Cighalogenalkoxy, halogen or cyano, and wherein a substituent on a nitrogen
in a heterocyclic ring system may not be halogen;

or two R, at adjacent ring atoms form a Cj4alkylene group, wherein 1-2 carbon atoms may
be replaced by X,, and wherein the C;salkylene group may be substituted once or more
than once by Rs;

each X; independently is —O- or -N(Ry)-;

each R4 independently is hydrogen or C,_galkyl; and

each Rz independently is halogen or Cj.salkyl;

in free base form or in acid addition salt form,

and levodopa,

when used simultaneously, separately or sequentially in therapy.

4, The composition according to claim 2 or combination according to claim 3 when
used simultaneously, separately or sequentially in therapy wherein the compound of
formula (1) is selected from the group consisting of
(R)-3-(5-phenyl-pyrimidin-2-yloxy)-1-aza-bicyclo[2.2.2]octane;
(R)-3-(5-p-tolyl-pyrimidin-2-yloxy)-1-aza-bicyclo[2.2.2]octane;
(R)-3-(5-(2-fluoro-4-methyl-phenyl)-pyrimidin-2-yloxy)-1-aza-bicyclo{2.2.2]octane;
(R)-3-(5-(3,4-dimethyl-phenyl)-pyrimidin-2-yloxy)-1-aza-bicyclo[2.2.2]octane;
(R)-3-(6-p-tolyl-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octanc;
(R)-3-(6-phenyl-pyridin-3-yloxy)-1-aza-bicyclo{2.2.2]octane;
(R)-3-(6-(3,4-dimethyl-phenyl)-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octane;
(R)-3-[6-(2-fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
(R)-3-[6-(4,5-dimethyl-2-fluoro-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
(R)-3-[6-(3,4-dimethyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2 Joctane;
(R)-3-[6-(4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
(R)-3-[6-(2,5-difluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
(28,3R)-3-[6-(1H-indol-5-yl)-pyridazin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane;
(2R,3S)-3-[6-(1H-indol-5-yl)-pyridazin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane;
(28,3R})-3-[5-(1H-indol-5-yl)-pyrimidin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane;
(2R,3S)-3-[5-(1H-indol-5-yl)-pyrimidin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane;
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3-[6-(1H-indol-5-y])-pyridin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane;
(28,3R)-2-methyl-3-[6-(5-methyl-thiophen-2-yl)-pyridazin-3-yloxy]-1-aza-
bicyclo[2.2.2]octane;
3-[6-(2,3-dimethyl-1H-indol-5-yl)-pyridazin-3-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2]octane;
trans-2-methyl-1-aza-bicyclo{2.2.2]oct-3-y1)-(6-phenyl-pyridin-3-yl)-amine; and

trans -[6-(1H-indol-5-yl)-pyridin-3-yl]-(2-methyl-1-aza-bicyclo[2.2.2]oct-3-yl)-amine;

wherein each of said compound is in free base form or in acid addition salt form.

5. The composition according to claim 2 or combination according to claim 3 when
used simultaneously, separately or sequentially in therapy wherein the compound of
formula (I} is selected from the group consisting of
(45,5R)-4-[5-(1H-indol-5-yl)-pyrimidin-2-yloxy]-1-aza-bicyclo[3.3.1]nonane;
5-{2-[(48,5R)~(1-aza-bicyclo[3.3.1]non-4-yl)oxy]-pyrimidin-5-yl }-1,3-dihydro-indol-2-
one;

(4S,5R)-4-[6-(1H-indol-5-yl)-pyridin-3-yloxy]-1-aza-bicyclo[3.3.1 ]nonane;
(4S,5R)-4-[5-(1H-indol-5-yl)-pyridin-2-yloxy]-1-aza-bicyclo[3.3.1nonane;
(4S,5R)-4-[6-(1H-1indol-5-yl)-pyridazin-3-yloxy]-1-aza-bicyclo[3.3.1]nonane;
5-{6-[(48,5R)}-(1-aza-bicyclo[3.3.1]non-4-yl)oxy]-pyridazin-3-yl}-1,3-dihydro-indol-2-
one;

(1-aza-bicyclo[3.3.1]non-4-yl)-[ 5-(1H-indol-5-yl)-pyridin-2-yl]-amine;
(1-aza-bicyclo[3.3.1]non-4-yl)-[5-(1H-indol-5-y1)-pyrimidin-2-yl]-amine;
(1-aza-bicyclo[3.3.1]non-4-yl}-[6-(1H-indol-5-y1)-pyridin-3-yl]-amine;
(1-aza-bicyclo[3.3.1]non-4-yl)-[6-(1H-indol-5-y1)-pyridin-3-yl]-amine;
(1-aza-bicyclo[3.3.1]non-4-yl)-[5-(1H-indol-4-yl)-pyrimidin-2-yl]-amine; and
(1-aza-bicyclo[3.3.1]non-4-y1)-[6-(1H-indol-5-yl)-pyridazin-3-yl]-amine;

wherein each of said compound is in free base form or in acid addition salt form.



