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the functional properties of modulation. The type | PAMs (e.g. NS1738, see for example,
Timmermann et al. J. Pharmacol. Exp. Ther. (2007) 323:294-307) predominantly affect the peak
current with little or no effect on receptor desensitization, while the type 1l PAMs (e.g.
PNU120596, see for example, Hurst et al. J. Neurosci. (2005) 25:4396-4405) markedly delay
desensitization of the receptor. Additionally, a7 nAChR PAMs may have improved selectivity
over related channel targets, presumably through binding to non-conserved regions of the
receptor.

The present invention is directed to a new class of compounds that exhibit

positive allosteric modulation of the o7 NAChR.

SUMMARY

The present disclosure relates to novel compounds of formula I and Il and
pharmaceutically acceptable salts thereof. These compounds may be useful, either as
compounds or their pharmaceutically acceptable salts (when appropriate), in the modulation of
the a7 nAChR, the prevention, treatment, or amelioration of disease, particularly disorders of the
central nervous system such as cognitive impairments in Alzheimer’s disease, Parkinson’s
disease, and schizophrenia and/or as pharmaceutical composition ingredients. As
pharmaceutical composition ingredients, these compounds and their salts may be the primary
active therapeutic agent, and, when appropriate, may be combined with other therapeutic agents
including but not limited to acetylcholinesterase inhibitors, NMDA receptor antagonists, beta-
secretase inhibitors, M4 mAChR agonists or PAMs, mGIuR2 antagonists or NAMs or PAMs, 5-
HT6 antagonists, histamine H3 receptor antagonists, PDE4 inhibitors, PDE9 inhibitors, HDAC6
inhibitors, antipsychotics, MAO-B inhibitors, and levodopa.

The present disclosure relates to a compound of formula I:

RKX/N\/ ",
or a pharmaceutically acceptable salt thereof, wherein:
nis0, 1or2;
Xis S(O)2 or C(0);
R! is selected from NR®R® and R¢;
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(Cs-Ce)cycloalkyl, O(Cs-Cs)cycloalkyl, C=0(Cs-Cs)cycloalkyl, aryl, O-aryl, heteroaryl, or
heterocyclyl, wherein said alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted with one or more halogen, (C1-Cs)alkyl, (C3-Cs)cycloalkyl, CF3, OCF3, OCHs, CN,
OH and oxo;

R!2is (C1-Ca)alkyl, heterocyclyl, cycloalkyl, heteroaryl, aryl, or (C=0)R®, each
optionally substituted with one or more substituents independently selected from halogen, (C:-
Cas)alkyl, and OH; and

R13is (C1-Ca4)alkyl, heterocyclyl, cycloalkyl, heteroaryl, aryl, or (C=0)R?, each
optionally substituted with one or more substituents independently selected from halogen, (C:-
Cs)alkyl, and OH.

In one aspect, the present disclosure relates to a compound having the formula I:

R3 R*

R5

(RY), A
RKX/N\/ o,
or a pharmaceutically acceptable salt thereof, wherein:

nis0, 1or2;

Xis S(O)z;

R? is selected from NR?R®;

R?is selected from H;

RPis H;

A is a 5-membered heteroaryl ring which is substituted with 1 to 3 R groups each
independently selected from OH, oxo, NR®R’, CN, alkoxy, halogen, aminoalkyl, hydroxyalkyl,
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, wherein said R groups
selected from alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more substituents independently selected from R*?;

R? is independently halogen, (C1-Cs)alkyl, or O(C1-Ca)alkyl, wherein said alkyl is
optionally substituted with one or more halogen;

or, two R? when both are (C1-Cs)alkyl and are attached to the same carbon atom,
optionally can come together to form a cyclopropyl, cyclobutyl, or cyclopentyl ring or, two R?
when both are (C1-Cs)alkyl and are not attached to the same carbon atom, optionally can come
together and form a bridged ring, wherein said cyclopropyl, cyclobutyl, cyclopentyl or bridged
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ring may be optionally substituted with one or more substituents independently selected from
OH, halogen, or (C1-Cas)alkyl;

R%is H, halogen or (C1-Ca)alkyl, wherein said alkyl is optionally substituted with
one or more halogen;

R*is H, halogen or (C1-Cs)alkyl, wherein said alkyl is optionally substituted with
one or more halogen;

or, R® and R* optionally can come together to form a cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl ring wherein said ring may be optionally substituted with one or more
substituents independently selected from OH, halogen, or (C1-Ca)alkyl;
R®is H or (C1-Cs)alkyl;

R®is H or (C1-Cs)alkyl;

R”is H or (C1-Cs)alkyl;

R8is OH, (C1-Ca)alkyl, aryl, heteroaryl, or heterocyclyl;

RY is aryl, heteroaryl, or heterocyclyl;

R0 is methyl or hydroxyl;

R is halogen, OH, oxo, CFs, OCF3, CN, (C1-Cg)alkyl, O(C1-Ce)alkyl, S(Ci-
Ca)alkyl, C=0(C1-Ca)alkyl, NR¥?R, (C=0)NR®R’, (C=0)OR®, (C.-Cas)alkenyl, (Co-Cs)alkynyl,
(Cs-Ce)cycloalkyl, O(Cs-Cs)cycloalkyl, C=0(Cs-Cs)cycloalkyl, aryl, O-aryl, heteroaryl, or
heterocyclyl, wherein said alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted with one or more halogen, (C1-Ca)alkyl, (C3-Cs)cycloalkyl, CF3, OCF3, OCHs, CN,
OH and oxo;

R!2is (C1-Ca)alkyl, heterocyclyl, cycloalkyl, heteroaryl, aryl, or (C=0)R®, each
optionally substituted with one or more substituents independently selected from halogen, (C:-
Cs)alkyl, and OH; and

R23is (C1-Ca4)alkyl, heterocyclyl, cycloalkyl, heteroaryl, aryl, or (C=0)R®, each
optionally substituted with one or more substituents independently selected from halogen, (C:-
Cs)alkyl, and OH.

In another aspect, the present disclosure relates to a compound which is

F
Fo F 0’<
N _ F
N
H,N_ N [
S8 N~g

o O

or a pharmaceutically acceptable salt thereof.
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In another aspect, the present disclosure relates to a compound which is

=N
\/ / X_O

or a pharmaceutically acceptable salt thereof.

In another aspect, the present disclosure relates to a compound which is

FoF
F3C
N
F
HZN\S/N \ @
(e
o’ o

or a pharmaceutically acceptable salt thereof.

In another aspect, the present disclosure relates to a compound which is

N
% \\ —0
or a pharmaceutically acceptable salt thereof.

10 In another aspect, the present disclosure relates to a compound which is

//\\ —0

or a pharmaceutically acceptable salt thereof.

In another aspect, the present disclosure relates to a compound which is

o%%

15  orapharmaceutically acceptable salt thereof.

o—Z

\/
0 Q
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In another aspect, the present disclosure relates to a compound which is

F. F
Me
N
H,N_ N |
-0
//\\O Me

or a pharmaceutically acceptable salt thereof.

The present disclosure also includes pharmaceutical compositions containing a
compound of the present disclosure and methods of preparing such pharmaceutical
compositions. In another aspect, the present disclosure relates to a pharmaceutical composition
comprising (i) a pharmaceutically acceptable carrier and (ii) a compound as defined herein or a
pharmaceutically acceptable salt thereof. In another aspect, the present disclosure relates to a
pharmaceutical composition comprising (i) a pharmaceutically acceptable carrier and (ii) the
compound as defined herein. In another aspect, the present disclosure relates to a pharmaceutical
composition comprising (i) a pharmaceutically acceptable carrier and (ii) the pharmaceutically
acceptable salt as defined herein.

The present disclosure further includes methods of preventing, treating, or
ameliorating the cognitive impairments associated with Alzheimer’s disease, Parkinson’s
disease, and schizophrenia.

In another aspect, the present disclosure relates to a compound as defined herein,
or a pharmaceutically acceptable salt thereof, for use in therapy.

In another aspect, the present disclosure relates to a compound as defined herein,
or a pharmaceutically acceptable salt thereof, for use in treating a patient with cognitive
impairments associated with Alzheimer’s disease, Parkinson’s disease, and schizophrenia. In
another aspect, the present disclosure relates to a compound as defined herein, or a
pharmaceutically acceptable salt thereof for use in treating a patient with mild to moderate
dementia of the Alzheimer's type.

In another aspect, the present disclosure relates to use of the compound as defined
herein, or a pharmaceutically acceptable salt thereof, in the preparation of a medicament for
modulating o7 NAChR activity or treating cognitive impairments associated with Alzheimer’s
disease, Parkinson’s disease, and schizophrenia in a patient in need thereof. In another aspect,
the present disclosure relates to use of the compound as defined herein, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate

dementia of the Alzheimer's type.

-5¢-
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Other examples, aspects and features of the present disclosure are either further
described in or will be apparent from the ensuing description, examples and appended claims.

DETAILED DESCRIPTION OF THE INVENTION
The present invention includes compounds of formula | above, and
pharmaceutically acceptable salts thereof. The compounds of formula I and Il are positive

allosteric modulators of a7 nAChR.

In a first embodiment of the invention, -X-R! is 0 , and the other
groups are as provided in the general formula above.

In a second embodiment of the invention, R? is independently methyl, ethyl or F,
and the other groups are as provided in the general formula above, or as in the first embodiment.

In a third embodiment of the invention, A is a 5-membered heteroaryl ring which
is substituted with 1 R group independently selected from OH, oxo, NR®R’, CN, alkoxy,
halogen, aminoalkyl, hydroxyalkyl, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and
heterocyclyl, wherein said R group selected from alkyl, alkenyl, alkynyl, cycloalkyl, aryl,

-5d-
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WHAT IS CLAIMED IS:

1. A compound having the formula I:

R’ N " 7
NN 0,
or a pharmaceutically acceptable salt thereof, wherein:
nis0, 1or2;
Xis S(0)2;
R! is selected from NR®R®;
R?is selected from H;
R® is H;

A is a 5-membered heteroaryl ring which is substituted with 1 to 3 R groups each

independently selected from OH, oxo, NR®R’, CN, alkoxy, halogen, aminoalkyl, hydroxyalkyl,
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, wherein said R groups
selected from alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more substituents independently selected from R*!;

R? is independently halogen, (Ci1-Ca)alkyl, or O(C1-Ca)alkyl, wherein said alkyl is
optionally substituted with one or more halogen;

or, two R? when both are (C1-Cs)alkyl and are attached to the same carbon atom,
optionally can come together to form a cyclopropyl, cyclobutyl, or cyclopentyl ring or, two R?
when both are (C1-Cs)alkyl and are not attached to the same carbon atom, optionally can come
together and form a bridged ring, wherein said cyclopropyl, cyclobutyl, cyclopentyl or bridged
ring may be optionally substituted with one or more substituents independently selected from
OH, halogen, or (C1-Cs)alkyl;

R3 is H, halogen or (C1-Cs)alkyl, wherein said alkyl is optionally substituted with
one or more halogen;

R*is H, halogen or (C1-Ca)alkyl, wherein said alkyl is optionally substituted with
one or more halogen;

or, R® and R* optionally can come together to form a cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl ring wherein said ring may be optionally substituted with one or more
substituents independently selected from OH, halogen, or (C1-Ca)alkyl;
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R®is H or (C1-Ca)alkyl;

R®is H or (C1-Ca)alkyl;

R’ is H or (C1-Cs)alkyl;

R® is OH, (C1-Cs)alkyl, aryl, heteroaryl, or heterocyclyl;

RY is aryl, heteroaryl, or heterocyclyl;

R is methyl or hydroxyl;

R is halogen, OH, oxo, CF3, OCF3, CN, (C1-Cg)alkyl, O(C1-Ce)alkyl, S(C1-
Caq)alkyl, C=0(C1-Cs)alkyl, NR¥?R*3 (C=0)NR®R’, (C=0)OR®, (C,-Ca)alkenyl, (C2-Cs)alkynyl,
(Cs-Ce)cycloalkyl, O(C3-Cs)cycloalkyl, C=0(Cz-Cs)cycloalkyl, aryl, O-aryl, heteroaryl, or
heterocyclyl, wherein said alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are optionally
substituted with one or more halogen, (C1-Cs)alkyl, (C3-Cg)cycloalkyl, CFs, OCF3;, OCHs, CN,
OH and oxo;

R12is (C1-Ca)alkyl, heterocyclyl, cycloalkyl, heteroaryl, aryl, or (C=0)R®, each
optionally substituted with one or more substituents independently selected from halogen, (C:-
Cs)alkyl, and OH; and

R23is (C1-Ca)alkyl, heterocyclyl, cycloalkyl, heteroaryl, aryl, or (C=0)R®, each
optionally substituted with one or more substituents independently selected from halogen, (C:-
Cs)alkyl, and OH.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof,

wherein R? is independently methyl, ethyl or F.

3. The compound of any one of claims 1 to 2, or a pharmaceutically
acceptable salt thereof, wherein A is a 5-membered heteroaryl ring which is substituted with 1 R
group independently selected from OH, oxo, NR®R’, CN, alkoxy, halogen, aminoalkyl,
hydroxyalkyl, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, wherein said
R group selected from alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, are

further optionally substituted with one or more substituents independently selected from R,
4. The compound of any one of claims 1 to 3, or a pharmaceutically

acceptable salt thereof, wherein R is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl, each

optionally substituted with one or more substituents independently selected from R,
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5. The compound of any one of claims 1 to 4, or a pharmaceutically
acceptable salt thereof, wherein R is cyclohexyl, phenyl, pyrazolyl, pyridinyl or isoxazolyl, each

optionally substituted with one or more substituents independently selected from R,

6. The compound of any one of claims 1 to 5, or a pharmaceutically
acceptable salt thereof, wherein R® and R* are independently selected from H, F, and methyl.

7. The compound of claim 1, or a pharmaceutically acceptable salt thereof,

having the formula (11):

S W,
7 X, an,
or a pharmaceutically acceptable salt thereof, wherein;

mis0,1,2or3;

Z is independently selected from F, CI, Br, methyl, methoxy, ethyl, ethoxy,
propyl, -CH20H, -CH2CH20H, -CFs3, -CH2CF3, -OCF3, -OCHF, -OCH.CF3, and cyclopropyl;

Ring A is oxadiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, isothiazolyl, thiazolyl,
pyrazolyl or imidazolyl;

Ring B is cyclohexyl, phenyl, pyrazolyl, pyridinyl or isoxazolyl;

R%is H, F or (C1-Ca)alkyl, wherein said alkyl is optionally substituted with one or
more halogen; and

R*is H, F or (C1-Cs)alkyl, wherein said alkyl is optionally substituted with one or

more halogen.

8. The compound of claim 7, or a pharmaceutically acceptable salt thereof,
having the formula (I1) or a pharmaceutically acceptable salt thereof, wherein;

mis0, 1or2;

Z is independently selected from F, CI, Br, methyl, methoxy, ethyl, ethoxy,
propyl, -CH>0OH, -CH2CH2>0H, -CFs3, -CH2CFs3, -OCFs3, -OCHF», -OCH2CF3, and cyclopropyl,

Ring A is oxadiazolyl, oxazolyl, isoxazolyl, or thiazolyl;

Ring B is phenyl, pyrazolyl, pyridinyl or isoxazolyl; and
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R3 and R* are both H, or R® and R* are both F.

9. The compound of claim 1 which is selected from the group consisting of
(1R)-1-{5-[2-Methyl-5-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2,5-Dimethylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
4,4-Difluoro-1-{3-[3-(2,2,2-trifluoroethoxy)phenyl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide, diastereomer C;
1-{3-[3-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide, diastereomer E;
(1R)-1-{3-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
1-{3-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl }-4-methyl-6-
azaspiro[2.5]octane-6-sulfonamide, diastereomer D;
(1R)-1-{2-[3-(Trifluoromethoxy)phenyl]-1,3-thiazol-4-yl}-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[4-Methyl-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(1,4-Dimethyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[2-(Difluoromethoxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{3-[1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[2-(Difluoromethoxy)-5-methylpyridin-4-yl]-1,2,4-oxadiazol-3-yl}-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{5-[1-methyl-4-(trifluoromethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{1-[3-(Trifluoromethoxy)phenyl]-1H-pyrazol-4-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;

(2R)-2-[5-(1-Cyclopropyl-1H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
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(25)-2-[5-(1-Cyclopropyl-1H-pyrazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(6,7-Dihydro-4H-pyrazolo[5,1-c][1,4]thiazin-3-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-
6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{5-[1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl]-1,2,4-oxadiazol-3-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(2-methyl-2,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)-1,2,4-oxadiazol-
3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(1,3,4-trimethyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[4-(3-Cyclopropylisoxazol-4-yl)-1,3-oxazol-2-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{2-[4-fluoro-2-(trifluoromethyl)phenyl]-1,3-oxazol-4-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(1-Cyclopropyl-4-methyl-1H-pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(1-Ethyl-5-methyl-1H-pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[ 2.5] octane-6-
sulfonamide;
(1R)-1-[5-(3-Cyclopropyl-5-methylisoxazol-4-yl)-1,3-oxazol-2-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-2-{5-[1-Cyclopropyl-3-(trifluoromethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl}-1,1-
difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(2-Cyclopropyl-5-methylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[2-(3-Cyclopropylisoxazol-4-yl)-1,3-oxazol-4-yl]-1,1-difluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2-Methylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(2,5-Dimethylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-azaspiro[2.5]octane-6-
sulfonamide;

(2R)-2-{2-[2-(Difluoromethoxy)pyridin-4-yl]-1,3-oxazol-4-yl}-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
1,1-Difluoro-2-{1-[4-fluoro-2-(trifluoromethyl)phenyl]-1H-pyrazol-3-yl }-6-azaspiro[2.5]octane-
6-sulfonamide;

1,1-Difluoro-2-{5-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-thiadiazol-3-yl }-6-

azaspiro[2.5]octane-6-sulfonamide;
- 165 -
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(1R)-1-[3-(5-Chloro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-(3-phenyl-1,2,4-oxadiazol-5-yl)-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{3-[5-Fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{3-[3-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-5-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-[3-(3-fluorophenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-2-[3-(2,4-Difluorophenyl)-1,2,4-oxadiazol-5-yl]-1,1-difluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-{3-[4-(2-hydroxypropan-2-yl)phenyl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
1-{3-[2-(Methylamino)pyridin-3-yl]-1,2,4-oxadiazol-5-yl}-6-azaspiro[2.5]octane-6-sulfonamide;
1-{3-[2-(Pyrrolidin-1-yl)pyridin-4-yl]-1,2,4-oxadiazol-5-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
2-[3-(3,5-Dimethylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-difluoro-6-azaspiro[2.5] octane-6-
sulfonamide;
(1R)-1-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-2-[3-(3-Cyclopropyl-5-methylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-(3-Cyclohexyl-1,2,4-oxadiazol-5-yl)-1,1-difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[3-(2-methylpyridin-3-yl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-{3-[2-(trifluoromethyl)pyridin-4-yl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{3-[2-(Difluoromethoxy)pyridin-4-yl]-1,2,4-oxadiazol-5-yl}-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[3-(1-Cyclopropyl-4-methyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-5-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
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(2R)-1,1-Difluoro-2-[3-(imidazo[1,2-a]pyridin-7-yl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{3-[5-Cyclopropyl-3-(trifluoromethyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
1-[3-(5-Chloro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[3-(1-Cyclopropyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-5-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{3-[3-Cyclopropyl-5-(trifluoromethyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-y1}-1,1-difluoro-
6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{3-[5-Cyclopropyl-3-(trifluoromethyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-yl}-1,1-difluoro-
6-azaspiro[2.5]octane-6-sulfonamide;
1,1-Dichloro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[3-(Trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(5-Chloro-2-methoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2-Cyanophenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[2-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[4-(Trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[5-Bromo-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[4-Chloro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-(5-Phenyl-1,2,4-oxadiazol-3-yl)-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[2-(Difluoromethoxy)-4-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[4-Chloro-2-(difluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[3-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-

sulfonamide;
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(1R)-1-{5-[2-Fluoro-6-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(4-Methoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[4-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2,4-Difluorophenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(Trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(2,2,2-Trifluoroethoxy)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5] octane-6-
sulfonamide;
(1R)-1-[5-(2,4-Dimethylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[2-(Trifluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[5-Fluoro-2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[5-Chloro-2-(trifluoromethoxy)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-
6-sulfonamide;

(1R)-1-{5-[4-(2-Hydroxypropan-2-yl)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(Difluoromethoxy)-4-fluorophenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2,4,5-Trimethylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(2-Cyclopropylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(5-Fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(1-Cyclopropyl-3-methyl-1H-indol-5-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-
6-sulfonamide;
(1R)-1-[5-(2-Methylpyridin-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octane-6-sulfonamide;
(1R)-1-{5-[3-(Propan-2-yl)cyclobutyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-

sulfonamide;

- 168 -



10

15

20

25

30

(1R)-1-{5-[2-Fluoro-6-(trifluoromethyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-Fluoro-5-(trifluoromethyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2,6-Dimethylbenzyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(3-Methylcyclohexyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[1-(2-Chlorophenyl)ethyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[5-Fluoro-2-(trifluoromethyl)benzyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[1-(2,5-Difluorophenyl)cyclobutyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(Spiro[2.5]oct-4-yl)-1,2,4-0xadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[4-Fluoro-2-(trifluoromethyl)benzyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(4-Fluoro-2,3-dihydro-1H-inden-1-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octane-6-
sulfonamide;

(1R)-1-(5-{1-[3-(Trifluoromethyl)phenyl]cyclopropyl}-1,2,4-oxadiazol-3-yl)-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(3-Phenylcyclobutyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(3,6-Dimethylpyridin-2-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[6-(Trifluoromethyl)pyridin-2-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[2-(2,2,2-Trifluoroethoxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-
6-sulfonamide;

(1R)-1-{5-[3-Methyl-6-(trifluoromethyl)pyridin-2-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(Spiro[3.3]hept-2-yI)-1,2,4-0xadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(1-Ethyl-3-methyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[1-(2,2,2-Trifluoroethyl)-1H-pyrazol-4-yl]-1,2,4-oxadiazol-3-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
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(1R)-1-{5-[4-(Trifluoromethyl)-1,3-oxazol-5-yl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(4-Ethyl-1,3-0xazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[1-(2,2,2-Trifluoroethyl)-1H-pyrazol-3-yl]-1,2,4-oxadiazol-3-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(4,5-Dimethylisoxazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[(3,5-Dimethylisoxazol-4-yl)methyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[3-(Trifluoromethyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5] octane-6-
sulfonamide;
(1R)-1-[5-(1-Cyclopropyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(1H-Imidazol-1-yl)-5-(trifluoromethyl)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[1-Methyl-4-(trifluoromethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[2-(Cyclopropyloxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(1-Cyclopropyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(1-tert-Butyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(3-methylimidazo[1,2-a]pyridin-7-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(3-Cyclopropyl-1-ethyl-1H-pyrazol-4-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{5-[1-methyl-5-(trifluoromethyl)-1H-pyrazol-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[1-tert-Butyl-5-(trifluoromethyl)-1H-pyrazol-4-yl]-1,2,4-oxadiazol-3-yl }-1,1-difluoro-
6-azaspiro[2.5]octane-6-sulfonamide;
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(2R)-1,1-Difluoro-2-[5-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(1-Cyclopropyl-4-methyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(5,6-Dihydro-4H-pyrrolo[1,2-b]pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(1-methyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octane-
6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(1-methyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)-1,2,4-oxadiazol-
3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{5-[1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[1-Cyclopropyl-5-(trifluoromethyl)-1H-pyrazol-3-yl]-1,2,4-oxadiazol-3-yl}-1,1-
difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(2-Cyclopropyl-4,5,6,7-tetrahydro-2H-indazol-3-yl)-1,2,4-oxadiazol-3-yl]-1,1-
difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[1-Cyclopropyl-4-(trifluoromethyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl}-1,1-
difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[5-(3-Cyclopropylpyridazin-4-yl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(3-Cyclopropylpyridazin-4-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-{5-[2-(propan-2-yloxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(1,4-Dimethyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-[5-(4H-pyrazolo[1,5-c][1,3]thiazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[1-Cyclopropyl-5-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl]-1,2,4-oxadiazol-3-yl }-
1,1-difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-{5-[3-Cyclopropyl-5-(trifluoromethyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl}-1,1-difluoro-
6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(pyridin-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octane-6-
sulfonamide;
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(1R)-1-{5-[4-(Trifluoromethyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[2-(Trifluoromethyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[2-(2,2,2-Trifluoroethoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-
6-sulfonamide;

(1R)-1-{5-[5-(2,2,2-Trifluoroethoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-
6-sulfonamide;

(1R)-1-{5-[2-Methyl-5-(trifluoromethyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[1-(Propan-2-yl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[6-(2,2,2-Trifluoroethoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-
6-sulfonamide;

(1R)-1-[5-(1-Cyclopropyl-4-methyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(2-Methyl-4,5,6,7-tetrahydro-2H-indazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(2-methyl-4,5,6,7-tetrahydro-2H-indazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-[5-(pyridin-2-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-{5-[3-(trifluoromethyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(2,3-Dihydro-1H-inden-4-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-(5-{3-[5-(Trifluoromethyl)-1H-pyrazol-1-yl]phenyl}-1,2,4-oxadiazol-3-yl)-6-
azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(2-Phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(5,6,7,8-Tetrahydronaphthalen-2-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(1H-Pyrrol-1-yl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-[5-(4'-Fluorobiphenyl-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
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(1R)-1-{5-[2-(1-Cyanocyclopropyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(Pyrimidin-2-yl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(1H-Pyrazol-1-yl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[3-(2,2,2-Trifluoroethoxy)pyridin-2-yl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octane-
6-sulfonamide;

(1R)-1-{5-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,3,4-oxadiazol-2-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[3-(Trifluoromethyl)phenyl]-1,3,4-oxadiazol-2-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[3-(Trifluoromethoxy)phenyl]-1,3,4-oxadiazol-2-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2,5-Difluorophenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[5-(5-Fluoro-2-methylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[2-(2,2,2-Trifluoroethoxy)phenyl]-1,3,4-oxadiazol-2-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-{5-[2-(2,2,2-Trifluoroethoxy)phenyl]-1,3,4-thiadiazol-2-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(2-Methylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-{5-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,3,4-thiadiazol-2-yl}-6-azaspiro[2.5]octane-6-
sulfonamide;

(1R)-1-{5-[3-(Difluoromethoxy)phenyl]-1,3,4-thiadiazol-2-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(3-Cyclopropyl-5-methylisoxazol-4-yl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(1R)-1-[5-(3-Cyclopropyl-5-methylisoxazol-4-yl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-[5-(2-methylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-[5-(2-methylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octane-6-

sulfonamide;
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(1R)-1-(4-Phenyl-1,3-oxazol-2-yl)-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[2-(3-Cyclopropylisoxazol-4-yl)-1,3-thiazol-4-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(1R)-1-[1-(3,5-Dimethylisoxazol-4-yl)-1H-pyrazol-4-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-[2-(3-Cyclopropylisoxazol-4-yl)-1,3-thiazol-4-yl]-1,1-difluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
(2R)-2-{3-[2-(Difluoromethoxy)pyridin-4-yl]isoxazol-5-yl}-1,1-difluoro-6-azaspiro[2.5]octane-
6-sulfonamide;
(2R)-2-[4-(3-Cyclopropylisoxazol-4-yl)-1-methyl-1H-imidazol-2-yl]-1,1-difluoro-6-
azaspiro[2.5]octane-6-sulfonamide;
(2R)-2-(3'-Cyclopropyl-3,4'-biisoxazol-5-yl)-1,1-difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(2R)-1,1-Difluoro-2-{4-[4-fluoro-2-(trifluoromethyl)phenyl]-1,3-oxazol-2-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(1S)-1-[3-(5-Chloro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(25)-1,1-Difluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
(2S)-2-(3-Cyclohexyl-1,2,4-oxadiazol-5-yl)-1,1-difluoro-6-azaspiro[2.5]octane-6-sulfonamide;
(25)-1,1-Difluoro-2-[3-(3-fluorophenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;
(25)-1,1-Difluoro-2-[5-(2-methylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5] octane-6-
sulfonamide;
(2R)-1,1-Difluoro-2-[5-(2-methylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octane-6-
sulfonamide;

1-{3-[3-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-5-yl }-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
1-{3-[3-(Difluoromethoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
4,4-Difluoro-1-(3-phenyl-1,2,4-oxadiazol-5-yl)-6-azaspiro[2.5]octane-6-sulfonamide;
1-[3-(2,5-Dimethylphenyl)-1,2,4-oxadiazol-5-yl]-4,4-difluoro-6-azaspiro[2.5]octane-6-
sulfonamide;

4-Methyl-1-{3-[2-(2,2,2-trifluoroethoxy)pyridin-4-yl]-1,2,4-oxadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
1-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-fluoro-6-azaspiro[2.5] octane-6-

sulfonamide;
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1-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
1-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
1-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
1-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-fluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
2-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-trifluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
2-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-trifluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
2-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-trifluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
2-[3-(3-Cyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-trifluoro-6-azaspiro[2.5]octane-6-
sulfonamide;
1,1,4-Trifluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
1,1,4-Trifluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
1,1,4-Trifluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octane-6-sulfonamide;
1,1-Difluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-thiadiazol-5-yl }-6-
azaspiro[2.5]octane-6-sulfonamide;
1-Fluoro-2-{3-[4-fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-azaspiro[2.5]octane-
6-sulfonamide;
1-{3-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl }-2-methyl-6-
azaspiro[2.5]octane-6-sulfonamide;
2-{3-[4-Fluoro-2-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-yl}-1,1-dimethyl-6-
azaspiro[2.5]octane-6-sulfonamide;
1,1-Difluoro-2-{5-[4-fluoro-2-(trifluoromethyl)phenyl]isothiazol-3-yl }-6-azaspiro[2.5]octane-6-
sulfonamide;
1,1-Difluoro-2-[5-(piperidin-1-yl)-1,2,4-thiadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
1,1-Difluoro-2-[5-(piperidin-1-yl)-1,2,4-thiadiazol-3-yl]-6-azaspiro[2.5]octane-6-sulfonamide;
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3'-[5-(2,5-Dimethylphenyl)-1,2,4-oxadiazol-3-yl]-2',2'-difluoro-3-azaspiro[bicyclo[3.2.1]octane-
8,1'-cyclopropane]-3-sulfonamide; and
2-[5-(2,5-Dimethylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-difluoro-5-methyl-6-azaspiro[2.5]octane-6-
sulfonamide;

or a pharmaceutically acceptable salt thereof.

10. A pharmaceutical composition comprising (i) a pharmaceutically
acceptable carrier and (ii) a compound of any one of claims 1-9 or a pharmaceutically acceptable

salt thereof.

11.  The pharmaceutical composition of claim 10, further comprising a second
therapeutic agent selected from the group consisting of acetylcholinesterase inhibitors; NMDA

receptor antagonists; antipsychotics; MAO-B inhibitors; and levodopa.

12. A compound of any one of claims 1 to 9, or a pharmaceutically acceptable

salt thereof, for use in therapy.

13. A use of the compound of any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, in the preparation of a medicament for modulating o7 nNAChR activity or
treating cognitive impairments associated with Alzheimer’s disease, Parkinson’s disease, and

schizophrenia in a patient in need thereof.

14. A compound according to any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in treating a patient with cognitive impairments associated with

Alzheimer’s disease, Parkinson’s disease, and schizophrenia.

15. A compound which is

F
F_F o—
N __ F
N
HN_ N e
N N-o
O O

or a pharmaceutically acceptable salt thereof.
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16. A compound according to claim 15 which is

F
F. F 0’<
\ _ F
N
H,N_ N | >\
//SQ N
o” o .

—0

17. A compound according to claim 15 which is a pharmaceutically acceptable

F
Fo F 0’<
AN N
Ho,N_ _N |
Z\S/ N— \ /

2PN (0]
5 saltof O O

18. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 16.

10 19. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the pharmaceutically acceptable salt of claim 17.

20. The compound of any one of claims 15 to 17, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the

15  Alzheimer's type.

21. Use of the compound of any one of claims 15 to 17, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate
dementia of the Alzheimer's type.

20

22. A compound which is

F. F

N =N
g \_0O
HoN_ _N /
’ S8 O-N
o” Yo

or a pharmaceutically acceptable salt thereof.
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23. A compound according to claim 22 which is

24. A compound according to claim 22 which is a pharmaceutically acceptable

=N
\/ / X _-O
\
5 saltof 0" o

25. A pharmaceutical composition comprising (i) a pharmaceutically acceptable
carrier and (ii) the compound of claim 23.

10 26. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 24.

27. The compound of any one of claims 22 to 24, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the

15  Alzheimer's type.

28. Use of the compound of any one of claims 22 to 24, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate

dementia of the Alzheimer's type.

20
29. A compound which is
F. F
FsC

N
F
HoN. _N | \f’@'

N )

O O

or a pharmaceutically acceptable salt thereof.

25
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30. A compound according to claim 29 which is

FoF
F3C
N
N F
HoN N \ >’©'
O
o’ ‘o

31. A compound according to claim 29 which is a pharmaceutically acceptable

\o%z@

5 saltof d o

32. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 30.

10 33. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 31.

34. The compound of any one of claims 29 to 31, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the

15  Alzheimer's type.

35.  Use of the compound of any one of claims 29 to 31, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate
dementia of the Alzheimer's type.

20

36. A compound which is

N
\>’§\/\

\/
//\\ —0

or a pharmaceutically acceptable salt thereof.

25
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37. A compound according to claim 36 which is

F_F q
N N—
H,N_ _N | M)\
N N
o’ "o

N
|
-0 CF3

38. A compound according to claim 36 which is a pharmaceutically acceptable

F_ F q
N
HoN < N \ >’<\/K

)
e -0 CF3
5 saltof o O .

39. A pharmaceutical composition comprising (i) a pharmaceutically acceptable
carrier and (ii) the compound of claim 37.

10 40. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 38.

41. The compound of any one of claims 36 to 38, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the

15  Alzheimer's type.

42. Use of the compound of any one of claims 36 to 38, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate
dementia of the Alzheimer's type.

20

43. A compound which is

F_F
N
HZN\S/N '\} D
-0
o o Me

or a pharmaceutically acceptable salt thereof.

25
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44. A compound according to claim 43 which is

F.F
N
H,N___N | Y
s N
o Yo

-

2O\ (@]
7N Me |

45. A compound according to claim 43 which is a pharmaceutically acceptable

F.F
N
H,N___N [
S N~
7 N\

2PN (@)
5 saltof o O Me

46. A pharmaceutical composition comprising (i) a pharmaceutically acceptable
carrier and (ii) the compound of claim 44.

10 47. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 45.

48. The compound of any one of claims 43 to 45, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the

15  Alzheimer's type.

49, Use of the compound of any one of claims 43 to 45, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate
dementia of the Alzheimer's type.

20

50. A compound which is

F. F
N \I\\l
HZN\ /N \ S \\ (@)
e 0]

or a pharmaceutically acceptable salt thereof.

25
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51. A compound according to claim 50 which is

77N\
5 saltof O O

53. A pharmaceutical composition comprising (i) a pharmaceutically acceptable
carrier and (ii) the compound of claim 51.

10 54. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 52.

55. The compound of any one of claims 50 to 52, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the

15  Alzheimer's type.

56. Use of the compound of any one of claims 50 to 52, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate
dementia of the Alzheimer's type.

20
57. A compound which is
F. F

N
HoN N N3
-0
o’ o
or a pharmaceutically acceptable salt thereof.

25
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58. A compound according to claim 57 which is

F. F
Me
N
N |
S N
O Me |

HZN\ -
S -0
O/ A\

59. A compound according to claim 57 which is a pharmaceutically acceptable

F.F
M
N
H,N_ N |
SN N~

e
o
5 wsaltof O O Me

60. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 58.

10 61. A pharmaceutical composition comprising (i) a pharmaceutically acceptable

carrier and (ii) the compound of claim 59.

62. The compound of any one of claims 57 to 59, or a pharmaceutically
acceptable salt thereof for use in treating a patient with mild to moderate dementia of the
15  Alzheimer's type.

63.  Use of the compound of any one of claims 57 to 59, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of mild to moderate
dementia of the Alzheimer's type.

20
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