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Clabms
221 Use of a GABA A a5 negative allosteric modulator selected from a compound of formula M
or a compound of formula (II)
N N/O 3
(/ R2 ) l / R
N R
R ?
e
} N\ N \
N N T
3 6
R . R m,
wherein
R is hydrogen, halo, alkyl, haloalkyl, or cyano;
R’ is hydrogen, halo, alkyl, haloalkyl, or cyano;
R’ is hydrogen, alkyl, or heterocycloalkylalkyl, wherein heterocycloalkylalkyl is optionally

substituted with one or more hydroxy, oxo, alkyl, alkoxy, haloalkyl, hydroxyalkyl, halo, or cyano;

R* is aryl or heteroaryl, each optionally substituted by one, two or three halo;
R’ is hydrogen, alkyl, haloalkyl or hydroxyalky};

R® is -C(0)-NR'R®

R’ is hydrogen;

R* is alkyl;

or R” and R® together with the nitrogen to which they are bound to form & heterocycloalkyl, or a
heteroaryl, each optionally substituted with one or more hydroxy, oxo, alkyl, alkoxy, haloailyt,

hydroxyalkyl, halo, or eyano;
or a pharmaceutically acceptable salt thereof;

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

conditions related to excessive GABAergic inhibition in the cortex and hippocampus.

232, Use according to claim 221, wherein the excessive GABAergic inhibition in the cortex and

hippocampus is caused by neurodevelopmental defects.
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243, Use according to claim 222, wherein the CNS conditions are caused by neurodevelopmental

defects which result in excessive GABAergic inhibition in the cortex and hippocampus.

254, Use according to any of claims 221 to 243, wherein said CNB condition is selected from

cognitive deficits in Down Syndrome, in autism or in neurofibromatosis type 1.

265, Use according to any of claims 22-1 to 254, wherein said CNS condition is cognitive deficits

in Down Syndrome.

26, Use according to any of claims 22| to 284, wherein said CNS condition is cognitive deficits
in autism.
287, Use according to any of claims 22-1 to 254, wherein said CNS condition is cognitive deficits

in neurofibromatosis type L

208, Use according to claim 221, wherein said CNS condition is characterized by disabilities after
stroke.
309, Use according to any of claims 22-] to 208, wherein said GABA A u5 negative allosteric

modulator is binding to human GABA A a5B3v2 receptor subtype with a binding selectivity of a factor
of 10 or more as compared to binding affinities to human GABA A a1p2/3y2, u2p3y2 and u3p3y2

i

receptor subtypes,

2410, Use according to any of claims 22-1 to 389, wherein said GABA A o5 negative allosteric
modulator exhibits a functional selectivity by acting as inverse agonist at human GABA A a5p3y2
receptor subtype by reducing the effect of GABA by more than 30% and in addition affecting the effect
of GABA at human GABA A alB2/3v2, 02p3v2 and a3p3y2 receptor subtypes by less than 15%.

3211, Use according to any of claims 22-1 to 3410, wherein said GABA A a5 negative aliosteric
modulator is selected from a compound of fornala (1) as defined in claim 22, or a pharmaceutically

acceptable salt thereof.

2313, Use according to any of claims 22-1 to 321 1, wherein said GABA A a5 negative allosteric
modulator is selected from a compound of formula (I), wherein R' is hydrogen, halo, haloalkyl, or
cyano; R? is halo, or haloalkyl; R* is hydrogen, alkyl, or heterocycloalkylalkyl substituted with one

oxo; or a pharmaceutically acceptable salt thereof.

2413, Use according to any of claims 22-1 to 3312, wherein said GABA A a5 negative atlosteric
modulator is selected from

3-Fluoro- 10-flucromethyl-9H-imidazo[1,5-a}{ 1,2, 4Jtriazolo[1,5-d][ 1,4]benzodiazepine;
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3-Bromo-10-diftucromethyl-9H-imidazo| 1,5-a]{1,2.4 Jiriazolo[ 1,5-d}{ 1,4 Tbenzodiazepine;
3-Cyano-10-difluoromethyi-9H-imidazo[ 1,5-a][1,2,4]triazolo[ 1,5-d][ 1,4 benzodiazepine;
10-Difluoromethyl-9H-imidazo[ 1,5-a][1,2,4 triazolo[ 1,5-d][ 1,4 ]benzodiazepine;
3-Chloro~10-flucromethyl-6-methyl-9H-imidazo[1,5-a][ 1.2,4]iv1azolo] 1,5-d][ 1,4 ]benzodiazepine;
10-Chloro-9H-imidazo[ 1,5-a][1,2.4]triazolo[ 1,5-d][1,4]benzodiazepine;
3,10-Dichloro-9H-imidazo[1,5-a]j 1,2,4 triazolof 1,5-d][ 1,4 Ihenzodiazepine;
10-Chloro-3-cyano-6-methyl-9H-imidazo[ 1,5-a]{1,2,4]triazolo[ 1,5-d][ 1,4 ]benzodiazepine;
10-Chloro-3-diflucromethyl-9H-imidazof 1,5-a]{1,2,4]tr1azolo[ 1,5-d][ 1,4 Jhenzodiazepine;
3-Bromo-10-chloro-6-methyl-9H-imidazo] 1,5-a][1,2.4]triazolo[ 1,3-d} 1 ,4]benzodiazepine;
10-Bromo-3-fluoro-9H-imidazo[1,5-a][ 1,2,4]triazolo[ 1,5-d][ 1,4 [benzodiazepine;
3-Bromo~-1G-methyl-6-(2-oxo-pyrrolidin- t-ylmethyl)-9H-imidazo{ 1,5-a}{ 1,2, 4 {nazolof 1, 5-
d][1,4]benzodiazepine; or & pharmaceutically acceptable salt thereof.

3514, Use according to any of claims 22-1 to 2410, wherein saild GABA A a5 negative allosteric
modulator is selected from a compound of formula (1) as defined in claim 221, or a pharmaceutically

acceptable salt thereol,

2615, Useaccording to any of claims 221 to 310 or 2514, wherein said GABA A o5 negative
allosteric modulator is selected from a compound of formula (II) wherein R* is aryl or heteroaryl, each
optionally substituted by one halo; R is alkvl; R® is C(O)-NR7RE; R" is hydrogen and R® is alkyl; or R
and R* together with the nitrogen to which they are bound to form a heterocycloalkyl optionaily

substituted with one or two oxo, or form a heteroaryl; or a pharmaceutically acceptable salt thereof.

o

FF16, Use according to any of claims 221 to 3410, 35-14 or 361 5, wherein said GABA A a5
negative allosteric modulator is selected from:
N-Isopropyl-6-(5-methyl-3-phenyl-isoxazol-4-ylmethoxy)-nicotinamide;

(5,6-Dihydro-8H-{1,2,4 triazolo{4,3-ajpyrazin-7-yl3-[6-(5-methyl-3-phenyl-isoxazol-4-yimethoxy)-
pyridin-3-yli-methanone;

{6-{5-Methyl-3-phenyl-isexazol-4-yvimethox y}-pyridin-3-yi}j-(2-oxa-6-aza-spirof 3.3 Thept-6-y1)-
methanone;

(1,1-Dioxo-1,6-thiomorpholin-4-yl}- {6-[ 3-(4-flucro-phenyl)-5-methyl-isoxazol-4-yhmethox y]-pyridin-
3-yli-methanone;

{61 3-(4-Chioro-phenyl)-5-methyl-isoxazol-4-ylmethoxy]-pyridin-3-vl } -morpholin-4-yl-methanone;
[6-(5-Methyl-3-pyridin-2-yl-isoxazol-4-yimethoxy)-pyridin-3-yl]-morpholin-4-yi-methanone;
6-[3-(5-Fluoro-pyridin-2-yl)-5-methyl-isoxazol-4-yimethox y]-isopropyl-nicotinamide;
(1,1-Dioxo~1,6-thiomorpholin-d-yl)- {6-[ 3-(5-fluoro-pyridin-2-yi)-5-methyl-isoxazol-4-
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yimethoxyi-pyridin-3-yi}-methanone;
{6-[3-(5-Chloro-pyridin-2-yD)-5-methyl-isoxazol-4-ylmethoxy]-pyridin-3-yl} -thiomorpholin-4-yl-

methanone; or a pharmaceutically acceptable salt thereof.

3817, Use according to any of claims 22-1 to 3114, 3514 to 3714, wherein said GABA A b
negative allosteric modulator is (1,1-Dioxo-1,6-thiomerpholin-4-v1)- {6-[3-(4-fluoro-phenyl)-5-methyl-

isoxazol-4-yimethoxvl-pyridin-3-yi}-methanone or a pharmaceutically acceptable salt thereof.

3818, Use according to any of claims 221 to 3817, wherein said GABA A o3 negative allosteric
modulator is used separately, sequentially or simultaneously in combination with a second active

pharmaceutical compound,

o
i
c
H
5
b
s
4
0

£
b
1
k
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4319, A pharmaceutical composition comprising a GABA A o3 negative allosteric modulator
according to any one of claims 22-1 to 381§ in a pharmaceutically acceptable form for the treatment,
prevention and/or delay of progression of cognitive deficits in Down Syndrome, in autism, in

neurofibromatosis type 1, or for recovery after stroke.

4220, A GABA A a5 negative allosteric modulator according to any one of claims 22-] to 28-1% for

the treatment, prevention and/or delay of progression of cognitive deficits in Down Syndrome, in

sutism, in neurofibromatosis type I, or for recovery after stroke.

43731, A GABA A o5 negative allosteric modulator according to any one of claims 22-} to 2418 for
the preparation of medicaments for the treatment, prevention and/or delay of progression of cognitive

deficits in Down Syndrome, in autism, in neurofibromatosis type I, or for recovery after stroke.

4477 The use of a GABA A ¢35 negative allosieric modulator according to any one of claims 22-1
1o 3418 for the preparation of medicaments for the treaiment, prevention and/or delay of progression of
cognitive deficits in Down Syndrome, in autism, in neurofibromatosis type I, or for recovery after

stroke.



10

15

4_-_64..._._ _60‘

4523, A GABA A a5 negative allosteric modulator selected from a compound of formula (I) or a

compound of formula (11}

N N/O 5
ﬁ RZ ) [ / R
N~/ R
R Q
-
I N\ N \
N
N T
3 6
K ), R,
wherein
R! is hydrogen, halo, alkyl, haloalkyl, or cyano;
R’ is hydrogen, halo, alkyl, haloalkyl, or cyano;
R’ is hydrogen, alkyl, or heterocycloalkylalkyl, wherein heterocycloalkylalkyl is optionalty

substituted with one or more hydroxy, oxo, alkyl, alkoxy, haloatkyl, hydroxyalkyl, hale, or cyano;

R? is aryl or heteroaryl, each optionally substituted by one, two or three halo;
R’ is hydrogen, alkyl, hatoalkyl or hydroxyalkyl;

RS is -C{0)-NR7RS

R’ is hydrogen;

R® is alkyl;

or R” and R* together with the nitrogen to which they are bound to form a heterocycloalkyl, or a
heteroaryl, each optionally substituted with one or more hydroxy, oxo, alkyl, alkoxy, haloalkyl,

hydroxyalky!, halo, or cyano;
or a pharmaceutically acceptable salt thereof]

for the treatment, prevention and/or delay of progression of CNS conditions related to excessive

GABAergic inhibition in the cortex and hippocampus.
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4624, A GABA A o5 negative allosteric modulator according to claim 4523, wherein the excessive

GABAergic inhibition in the cortex and hippocampus is caused by neurodevelopmental defects.

4725 A GABA A ¢S5 negative allosteric modulator according to claim 4523, wherein the CNS
condition is caused by neurodevelopmental defects which result in excessive GABAergic inhibition in

the cortex and hippocampus.

4826, A GABA A a5 negative allosteric modulator according to any of claims 4522 to 4723,
wherein said CNS condition is selected from cognitive deficits in Down Syndrome, in autism or in

neurofibromatosis type L

4927, A GABA A o5 negative allosteric modulator according to any of claims 45-23 to 4820,

wherein said CNS condition is cognitive deficits in Down Syndrome.

5008, A GABA A oS negative allosteric modulator according to any of claims 45-23 to 4826,

wherein said CNS condition is cognitive deficits in autism.

5129, A GABA A o5 negative allosteric modulator aceording to any of claims 45-23 to 4826,

wherein said CNS condition is cognitive deficits in neurofibromatosis type L

53340, A GABA A a5 negative allosteric modulator according to claim 4523, wherein said CNS

condition is characterized by disabilities after stroke.

5321, A GABA A o5 negative allosteric modulator according to any of claims 45-23 to 230,
wherein said GABA A o5 negative allosteric modulator is binding to human GABA A a5[3y2 receptor
subtype with 2 binding selectivity of a factor of 10 or more as compared to binding affinities fo human

GABA A al1p2/3v2, 0263y2 and a3p3y2 receptor subtypes.

£437. A GABA A ¢3 negative allosteric modulator according to any of claims 45-23 or 8331,
wherein said GABA A o3 negative allosteric modulator exhibits a functional selectivity by acting as
inverse agonist at human GABA A «5p3+v2 receptor subtype by reducing the effect of GABA by more
than 30% and in addition affecting the effect of GABA at human GABA A al§2/3y2, 0283v2 and

03B372 receptor subtypes by less than 15%.

5533, A GABA A o5 negative allosteric modulator according to any of claims 45-23 to 5432,

wherein said GABA A 5 negative allosteric modulator is selected from a compound of formula (I} as

defined in claim 45, or a pharmaceutically acceptable salt thereof.

5634, A GABA A o5 negative allosteric modulator according to any of claims 45-23 to $533,

wherein said GABA A a5 negative allosteric modulator is selected from a compound of formula (1),

wherein R’ is hydrogen, halo, haloalkyl, or cyano; R’ is halo, or haloalkyl; R® is hydrogen,
g
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alkyl, or heterocycloalkylalkyl substituted with one oxo; or a pharmaceutically acceptable salt thereof,

£735. A GABA A a5 negative allosteric modulator according to any of claims 45-23 to 5634,
wherein said GABA A o3 negative allosteric modulator is selected from
3-Fluore-10-fluoromethyi-9H-imidazo[ 1,5-a}{1,2 4}tr1azola[1 5-dl{1, 4}benzodiazepmc
3-Bromo-10-difluoromethyl-9H-imidazo[ 1,5-a][1,2,4]triazolo 1,5-d][ 1 4]benzodiazepine;
3-Cyano-10-difluoromethyl-9H-imidazof 1,5-2][1,2,4]triazolo[1,5-d]| 1,4 [benzodiazepine;
10-Difluoromethyl-9H-imidazo{ 1,5-a][ 1,2,4]iriazolo{ 1,5-d1{ 1,4 |benzodiazepine;
3-Chioro-10-fleoromethyl-6-methyl-9H-imidazo[ 1,5-a][ 1,2 4ltriazolo[ 1,5-d][ 1,4 Tbenzodiazepine;
10-Chlore-9H-imidazo[1,5-a][1,2,4 ]triazolof 1,5-d][ 1,4 oenzodiazepine;
3,10-Dichloro-9H-imidazo[1,5-a][ 1,2,4]triazolof 1,5-d]{ 1,4 Jbenzodiazepine;
10-Chloro-3-cyano-6-methyl-OH-imidazo[ 1,5-a][ 1.2,4]triazolof 1,5-d][ 1,4Jbenzodiazepine;
10-Chloro-3-difluoromethyl-9H-imidazo[ 1,5-a][1,2,4Jtriazolo[ 1,5-d][ 1,4 Ibenzodiazepine;
3-Bromo-10-chloro-6-methyl-9H-imidazo[1,5-a][1,2 A]triazolo{ 1,5-d][ 1,4 benzodiazepine;
10-Bromo-3-fluoro-9H-imidazo[1,5-a][ 1,2,4}triazolof 1,5-d][ 1.4 ]benzodiazepine;
3-Bromo-10-methyl-6-(2-oxo-pyrrolidin-1-ylmethyl}-9H-imidazo[ 1,5-a][1,2,4Jtriazolo[ 1,5~

d][1,4]benzodiazepine; or a pharmaceutically acceptable salt thereof.

£834. A GABA A o negative aliosteric modulator according to any of claims 45-23 to $437,

wherein said GABA A oS negative allosteric modulator is selected from a compound of formula (1I)

wherein R*, R, and Rﬁ are as defined in claim 4524, or a pharmaceutically acceptable salt thereof,

#2837, A GABA A a5 negative allosteric modulator according to any of claims 45-23 to $4-32 or
8830, wherein said GABA A a5 negative allosteric modulator is selected from a compound of formula
(I1) wherein R* is ary! or heteroaryl, each optionally substituted by one halo; R’ is alkyl; R is C(O)-
NR'R; R7 is hydrogen and R® is alkyl; or R” and R® together with the nitrogen to which they are bound
to form & heterocycloalkyl optionally substituted with one or two oxo,.or form a heteroaryl; or a

pharmaceutically acceptable salt thereof.

&038. A GABA A o5 negative allosteric modulator according to any of claims 45-23 to 5432, 58-36
or 5317, wherein said GABA A ¢5 negative allosteric modulator is selected from:
N-Isopropyl-6-(5-methyl-3-phenyl-isoxazol-4-vimethox y)-nicotinamide;
(5,6-Dihydro-8H-[1,2,4]triazolo[4,3-a]pyrazin-7-y1}-[6-(5-methyl-3-phenyl-isoxazol-4-ylmethoxy)-
pyridin-3-yl]-methanone;
[6~(5-Methyl-3-phenyl-isoxazol-4-ylmethoxy)-pyridin-3-yl]~(2-oxa-6-aza-spiro[ 3.3 thept-6-vi)-
methanone;

(1,1-Dioxe-1,6-thiomorpholin-4-yl}- {6-[ 3-(4-fluoro-phenyl)-5-methyl-isoxazol-4-
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vlmethoxy]-pyridin-3-yl} -methanone;
{6-[3-(4-Chloro-phenyl)-5-methyl-isoxazol-4-ylmethoxy]-pyridin-3-yl f-morpholin-4-yl-methanone;

 [6-(5-Methyl-3-pyridin-2-yl-isoxazol-4-ylmethoxy}-pyridin-3-yl]-morpholin-4-yl-methanone;

] 6240,

6-[3-(5 ~F1uoro-pyridin-2~yl)-5-methyl.~isoxazbl—4—y1methoxy}—isopropyl—nicotinamide;
{1,1-Dioxo-1,6-thiomorpholin-4-yl)- {6-[ 3-( 5-fluoro-pyridin-2-y1)-5-methyl-isoxazoi-4-vlmethox yi-
pyridin-3-v1}-methanone;

16-13-(5-Chloro-pyridin-2-yl)-5-methyl-isoxazol-4-ylmethox y]-pyridin-3-yl} -thiomorpholin-4-yl-

methanone; or a pharmaceutically acceptable salt thereof.

. A GABA A ¢5 negative allosteric modulator according to any of claims 45-23 to 8432, or 5&-36 fo

£03¢8, wherein said GABA. A o5 negative allosteric modulator is(1,1-Dioxo-1,6~thiomorpholin-4-y1)-
{6-[3-(4-fluoro-phenyl)-5-methyl-isoxazol-4-vimethoxy]-pyridin-3-yl}-methanone or a

pharmaceutically acceptable salt thereof.

A GABA A o5 negative allesteric modulator according to any of ¢laims 4523 to 6439, wherein said
GABA A o5 negative allosteric modulator is used separately, sequentially or simultaneously in

combination with a second active pharmaceutical compound.



