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We claim:

1. A compound having the structure of Formula |, or a pharmaceutically
5 acceptable salt thereof:

R7 0 R2a R2b
R® RS
P
X N y A
R N R4b
\X
Z R4a
o R5a R5b
|
wherein:
10 Xis a 5- to 14-membered heteoaryl containing 1-3 heteroatoms;

R is hydrogen, halogen, C4-Csalkyl, Ca-Cscycloalkyl, or Co-Csalkenyl; wherein
said alkyl, cycloalkyl or alkenyl is optionall\substituted with one to three substituents
each independently selected from the group agnsisting of flucro, hydroxyl and Cq-
Cealkoxy;

15 A is a C3-Cscycloalkyl or a 4- to 10-memberad heterocycloalkyl; wherein said
cycloalkyl or heterocycloalkyl is optionally substitutedyith one to three substituents
each independently selected from the group consisting o halogen and C4-Cgalkyl;

R?® and R? for each occurrence is independently hyrogen, fluoro, cyano, -CFs,
C1-Cealkyl, C2-Cgalkenyl, Cs-Cseycloalkyl, Cs-Cgbicycloalkyl, Cx-Cealkynyl or phenyl;

20  wherein said alkyl, alkenyl, cyclioalkyl, bicycloalkyl, alkynyl or pheqyl is optionally

substituted with one to three substituents each independently selecked from the group

consisting of cyano, C1.Caalkyl and fluoro; or R*and R? together with\he carbon to
which they are bonded form a 3- to 5-membered cycloalkyi optionally subgtituted with

one to three of R?;
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R® is hydrogen, halogen, Ci-Csalkyl, Co-Csalkenyl, -(C(R'%)2)-(Cs-Cscycloalkyl),
~(C(R™)2)-(4- to 10-membered heterocycloalkyl), -(C(R™)2)-(Cs-Croaryl), (C(R™))-(5-
to 10-membered heteroaryl) or -(C(R™)2)-OR'%; wherein said alkyl, alkenyl, cycloalkyl,

terocycloalkyl, aryl or heteroaryl is optionally substituted with one to five of R'";

R* and R* are each independently hydrogen, -CFs, or C1.Csalkyl, wherein said
alkyl idoptionally substituted with one to three substituents each independently
selectedXgom the group consisting of -CF3, cyano and fluoro; or R* and R* together
with the carpn to which they are bonded form a 3- to 5-membered cycloalkyl, wherein
said cycloalkyNs optionally substituted with one to three substituents each
independently selgcted from the group consisting of -CF3, cyano, fluoro and C+.Cesalkyl;

R*® and R®fd¢ each occurrence are each independently hydragen, -CFs, or C.
Cealkyl, wherein said aNgy! is optionally substituted with one to three substituents each
independently selected frdm the group consisting of -CF3, cyano and fluoro; or R% and
R together with the carbonXp which they are bonded form a 3- to 5-membered
cycloalkyl, wherein said cycloalkyl is optionally substituted with one to three
substituents each independently sglected from the group consisting of -CF3, cyano,
fluoro and Cy.Cealkyl;

R®, R’ and R® are each independgntly hydrogen, -CFs, cyano, halogen, C1.
Csalkyl, or -OR?; provided that R® and R’ ¢gnnot both be -OH;

R® is hydrogen, C1.Cealkyl or -CF3; whgein said alkyl is optionally substituted
with one to three substituents each independenty selected from the group consisting
of cyano and fluoro;

each R"is independently hydrogen, halogen, ®yano, -CF3;, C,.Csalkyl, or -SFs;
wherein said alkyl is opticnally substituted with one to thkge fluoro;

each R' is independently hydrogen, halogen, -CF3,\SFs, -Si(CHa)s . -OR"?, C1.
Csalkyl, C2.Csalkenyl, Co.Csalkynyl, -(C(R)2)-(C3.Cecycloalkyl, -(C(R™)2)~(Cs.Croaryl)
or {(C(R™),)-(5- to 10-membered heteroaryl) wherein said -Si(CNg)s, alkyl, alkenyl,
alkynyl, cycloalkyl, aryl or heteroaryl is optionally substituted with ode to five
substituents each independently selected from the group consisting oNqalogen and
-CF3;

each R" is hydrogen, C1.Cealkyl, (C({R™)2)a-(Cs.Cscycloalkyl), (C(RS)z)n-(4- to
10-membered heterocycloalkyl), (C{R")2),-(Ce.Croaryl), or «(C(R")2)a-(5- to 1
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membered heteroaryl); wherein said alkyl, cycloalkyl, heterocycloalkyl, aryt or
heteroaryl is optionally substituted with one to five of R';

each R" is independently hydrogen, C1.Csalkyl, C2.Csalkenyl, Co.Cealkynyt,

logen, cyano, -CFj, or -OCFj3;
R™ is independently hydrogen, -CF3, cyano, halogen or Cygalkyl; wherein said
alkyl is\optionally substituted with one to three substituents each independently
selected Xom the group consisting of hydroxyl, -CF3, cyano and fluoro; and

eachX or n is an integer independently selected from 0, 1, 2 or 3;

each z 1§ an integer independently selected from 1 or 2;

each y is ax integer independently selected from 0, 1, 2, 3 or 4.
2. pound according to claim 1, or a pharmaceutically acceptable

3.
pharmaceutically acceptable s thereof, wherein X is imidazolyl; and R is methyl.
4, The compound accoxding to any one of claims 1 to 3, or a
pharmaceutically acceptable salt thedof, wherein z is 1; and R* and R* are each
independently hydrogen or methyl.

5. The compound according to jny one of claims 1t0 4, or a
pharmaceutically acceptable salt thereof, whagein R®, R®, R® and R’ are
independently hydrogen.

6. The compound according to any one\gf claims 110 5, or a
pharmaceutically acceptable salt thereof, wherein y i) or 1; and R and R® are
independently hydrogen or methyl.

7. The compound according to any of the preceying claims, or a
pharmaceutically acceptable salt thereof, wherein A is cyclobXyl, cyclopentyl, or
cyclohexyl.

8. The compound according to any one of claims 1to 6,)ra a
pharmaceutically acceptable salt thereof, wherein A is dihydroisoxazoly],
tetrahydrofuranyl or tetrahydropyranyl.

9. The compound according to claim 8, or a pharmaceutically acdgptable

salt
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thereof, wherein A is tetrahydrofuranyl.

10.  The compound according to claim 8, or a pharmaceutically acceptable
salt
ereof, wherein A is tetrahydropyranyl.

11.  The compound according to any one of ciaims 6 to 10, or a
pharmyceutically acceptable salt thereof, wherein R? is -(C(R")2)-(Cs.C1oaryl) or
-(C(R™NCR™; and tis 0 or 1.

12. \\The compound according to claim 11, or a pharmaceutically acceptable
salt thereof, wherein R? is -(C(R™)2)~(Ce.Croaryl); t is 0; and said aryl is phenyl
optionally substitied with one to three R, wherein R is selected from the group
consisting of fluoro, Xhloro, -CFa, -SFs, -OR"?, C1.Calkyl, and Ca-Cscycloalkyl; wherein
said alkyl or said cycloalkyl is optionally and independently substituted with one to
three substituents selected from the group consisting of halogen and -CFs.

13.  The compoundh\according to claim 11, or a pharmaceutically acceptable
salt thereof, wherein R?is -(C(R%)2)i-(5- to 10-membered heteroaryl) and said
heteroaryl is thiopheny! optionally Substituted with one to three R"", wherein R''is
selected from the group consisting oNluoro, chloro and, -CF3,

14.  The compound accordingXp claim 11, or a pharmaceutically acceptable
salt thereof, wherein R®is -(C(R'%),)-OR'\t is 0; and R*?is selected from phenyl,
naphthyl or dihydroindenyl; wherein said pheNyl, naphthyl or dihydroindenyl is
optionally and independently substituted with ong to three R™ selected from the group
consisting of fluoro, chioro, -CF3, and C4.Caalkyl; wRerein said alkyl may be
independently substituted with one to three substituers selected from the group
consisting of halogen and -CFa.

15. A compound of Formula Id, or a pharmaceutidally acceptable salt thereof:
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R? is hydrogeX or methyl; R?is -(C(R")2)-(Cs-Croaryl) or (C(R™)2)-(5- to 10-

membered heteroaryl),
one to three R independ
-CF3, -SFs, -OCH3, -OCF3, a
cyano, -CF3, C1.Cealkyl, or -SFs)
three fluoro; and tis 0 or 1.

16.  The compound accordi

herein said aryl or heteroaryl is optionally substituted with

tly selected from the group consisting of fluoro, chloro,
-OCHF,; R" is independently hydrogen, halogen,
wherein said alkyl is optionally substituted with one to

to claim 15, or a pharmaceutically acceptable

salt thereof, wherein t is 0; and R’ is ph&qyl optionally substituted with one to three

R™,

17.  The compound according to cla

15, or a pharmaceutically acceptable

salt thereof, wherein R? is thiophenyl optionally 3ybstituted with one to three R™.

18.  The compound according to claim 1

salt thereof, wherein said compound is:

7-(4-methyl-1H-imidazol-1-y1)-2-[(18)-1-{(2S,5R)-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yliethyl]-3,4-dihy
1,6-dione;

or a pharmaceutically acceptable

-2H-pyrido[1,2-a]pyrazine-

2-[(18)-1-{(25,5R)-5-[4-chloro-2-(trifluoromethyl )phenyl]tedahydrofuran-2-

yliethyl]-7-(4-methyl-1 H-imidazol-1-y1)-3,4-dihydro-2H-pyrido[1,2-a]

razine-1,6-dione;

2-[(18)-1-{(2S,5R)-5-[3,5-difluoro-4-(triflucromethyl)phenylltetrarydrofuran-2-
yl}ethyl]-7-(4-methyl-1 H-imidazol-1-yl)-3,4-dihydro-2 H-pyrido[1,2-alpyraziRe-1,6-dione;

2-{(18)-1-[(2S,5R)-5-(4-chloro-3,5-difluorophenyi)tetrahydrofuran-2-y
methyl-1H-imidazol-1-yl)-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-dione;
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2-[(18)-1-{(2S,5RK)-5-[4,5-difluoro-2-(trifluoromethyl)phenyljtetrahydrofuran-2-
ylhethyl]-7-(4-methyl-1H-imidazol-1-yi)-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-dione;
2-[{18)-1-{(28,5R)-5-[4-fluoro-2-(triflucromethyl )phenyl]tetrahydrofuran-2-
ethyl]-7-(4-methyl-1H-imidazol-1-y1}-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-dione;
2-[(18)-1-{(2S,5R)-5-[4-chloro-5-fluoro-2-(triflucromethyl)phenyl]tetrahydrofuran-
|-7-(4-methyl-1 H-imidazol-1-y1)-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-

a pharmaceutically accgptable salt thereof, in the preparation of a medicament for the

treatment of neurodegenesation and psychiatric disorders, including Alzheimer's
Disease or Niemann-Pick type C disease.
20. A pharmaceuticaNgomposition comprising a compound of any one of

claims 1 to 18, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable excipient.



CLAIMS

1. A compound having the structure of Formula |, or a pharmaceutically
acceptabie salt thereof:

wherein:

X is a 5- to 14-membered heteroaryl containing 1-3 hetercatoms;

R’ is hydrogen, halogen, C-Csalkyl, Cs-Cseycloalkkyl, or Cs-Cgalkenyl; wherein said
alkyl, cycloalkyl or alkenyl is optionally substituted with one to three substituents each
independently selected from the group consisting of fluoro, hydroxy and C,-Csalkoxy;

A is a C;-Cgoycloalkyl or a 4- to 10-membered heterocycloalkyl; wherein said
cycloalkyl or heterocycloalkyl is optionally substituted with one to three substituents each
independently selected from the group consisting of halogen and C;-Cgalkyl;

R?*® and R® for each occurrence is independently hydrogen, fluoro, cyano,

Cs-Cealkyl, Co-Cgalkenyl, C;-Cocycloalkyl, C,-Csbicycloalkyl, C,-Cealkynyl or phenyl; wherein
said alkyl, alkenyl, cycloalkyl, bicycloalkyl, alkynyl or phenyl is optionally substituted with one
to three substituents each independently selected from the group consisting of cyano, Cs-
Csalkyl and fluoro; or R? and R® together with the carbon to which they are bonded form a
3- to 5-membered cycloalkyl optionally substituted with one to three of RY,;

R’ is hydrogen, halogen, C;-Cgalkyl, C,-Cealkenyl, (C(R'%):)-(Cs-Cecycloalkyl), -
(C(R™)2)~(4- to 10-membered heterocycloalkyl), -(C(R™),1t-(CP-Croaryl), «(C(R™))-(5- to 10-
membered heteroaryl) or -(C(R™),)-OR' wherein said alkyl, alkenyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl is optionally substituted with one to five of R'";

R* and R* are each independently hydrogen, or Ci-Cgalkyl, wherein said alkyl is
optionally substituted with one to three substituents each independently selected from the

group consisting of cyano and fluoro;
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R® and R® for each occurrence are each independently hydrogen, or Cy-Cgalkyl,
wherein said alkyl is optionally substituted with one to three substituents each independently
selected from the group consisting of cyano and fluoro;

R®, R" and R® are each independently hydrogen, -CFs, cyano, halogen, C;-Cgalkyl, or
-OR®; provided that R® and R” cannot both be -OH;

R is hydrogen, or Ci-Cgalkyl; wherein said alkyl is optionally substituted with one to
three substituents each independently selected from the group consisting of cyano and
fluoro;

each R" is independently hydrogen, halogen, cyano, C;-Cealkyl, or -SFs; wherein
said alkyl is optionally substituted with one to three fluoro;

each R" is independently hydrogen, halogen, -SFs, -Si(CHs)s , OR'?, Ci-Cgalkyl, C,-
Cealkenyl, Cx-Cgalkynyl, -(C(R'),)-(Cs-Ceeycloalkyl), (C(R'®),)~(Ce-Croaryl) or -
(C(R™),)-(5- to 10-membered heteroaryl) wherein said -Si(CH,)s, alkyl, alkenyl, or alkynyi,
cycloalkyl, aryl or heteroaryl is optionally substituted with one to five substituents each
independently selected from the group consisting of halogen and -CF;;

each R is hydrogen, Ci-Cgalkyl, -(C(R"®)3).{Cs.Cscycloalkyl), -(C(R™)),~(4- to 10-
membered heterocycloalkyl), (C(R");),-(Cs-Croaryl), or «(C(R™),)-(5- to 10-membered
heteroaryl); wherein said alkyl, cycloalkyl, heterocycloalkyl, aryt or heteroaryl is optionally
substituted with one to five of R';

each R" is independently hydrogen, Ci-Cgalkyl, C,-Cealkenyl, Co-Cealkynyl, halogen,
cyano, -CF;, or -OCF;3;

R is independently hydrogen, -CF,, cyano, halogen or Ci-salkyl; wherein said alkyl
is optionally substituted with one to three substituents each independently selected from the
group consisting of hydroxy, cyano and fluoro; and

each t or n is an integer independently selected from 0, 1, 2 or 3;

each zis 1;

each y is an infeger independently selected from 0, 1, 2, 3 or 4.

2. The compound according to claim 1, or a pharmaceutically acceptable salt
thereof, wherein X is imidazolyl, pyrazolyl, isothiazolyl, thiazolyl, isoxazolyl, oxazolyl or
pyridyl; and R' is C;-Czalkyl.

3. The compound according to claim 1 or a pharmaceutically acceptable salt
thereof, wherein X is imidazolyl; and R' is methyl.

4. The compound according to claim 1 or a pharmaceutically acceptable salt

thereof, wherein R* and R are each independently hydrogen or methyl.
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5. The compound according to claim 1 or a pharmaceutically acceptable salt

thereof, wherein R, R®, R®, and R’ are independently hydrogen.

6. The compound according to claim 1 or a pharmaceutically acceptable sait

thereof, wherein y is 0 or 1; and R*® and R® are independently hydrogen or methy.

7. The compound according to claim 1 or a pharmaceutically acceptable salt

thereof, wherein A is cyclobutyl, cyclopentyl, or cyclohexyl.

8. The compound according to claim 1 or a pharmaceutically acceptable salt

thereof, wherein A is dihydroisoxazolyl, tetrahydrofuranyl cr tetrahydropyranyl.

9. The compound according to claim 8, or a pharmaceutically acceptable salt
thereof, wherein A is tetrahydrofuranyl.

10.  The compound according to claim 9, or a pharmaceutically acceptable salt
thereof, wherein R® is <(C{R"*),)-(Ce-Croaryl) or -(C(R™),)-OR'%; and tis 0 or 1.

11. The compound according to claim 10, or a pharmaceutically acceptable salt
thereof, wherein R® is —(C(Rm)z)r(Ca-Cmaryl); t is 0; and said aryl is phenyl optionally
substituted with one to three R'?, wherein R"' is selected from the group consisting of fluoro,
chloro, -SFs, OR' Ci-Caalkyl, and C;-Cgeycloalkyl; wherein said alkyl or said cycloalkyl is
optionally and independently substituted with one to three substituents selected from the
group consisting of halogen and -CFa.

12. The compound according fo claim 10, or a pharmaceutically acceptable salt
thereof, wherein R® is -(C(R'%),)-(5- to 10-membered heteroaryl); t is 0; and said heteroaryl
is thiophenyl optionally substituted with one to three R"', wherein R'" is selected from the
group consisting of fluoro, chloro and, -CFs.

13. The compound according to claim 10, or a pharmaceutically acceptable salt
thereof, wherein R? is -(C(R"%),)-OR"; t is 0; and R" is selected from phenyl, naphthyl or
dihydroindenyl; wherein said phenyl, naphthyl or dihydroindenyl is optionally and
independently substituted with one to three R selected from the group consisting of fluoro,
chloro, and C4-Cjalkyl; wherein said alkyl may be independently substituted with one to three
halogen.

141 -



14. The compound according to claim 8, or a pharmaceutically acceptable salt
thereof, wherein A is tetrahydropyranyl,

15. A pharmaceutical composition comprising a compound of claim 1, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

186. A compound of Formula Id, or a pharmaceutically acceptable salt thereof:

Id

wherein:

R? is hydrogen or methyl; R® is -(C(R™),)H(Cs-Croaryl) or ~(C(R™))r(5- to 10-
membered heteroaryl), wherein said aryl or heteroaryl is optionally substituted with one to
three R"* independently selected from the group consisting of fluoro, chloro, methyl, -CFj, -
SFs, -OCH;, -OCF3, -CF»(CHz) and -OCHF,; R is independently hydrogen, halogen, cyano,
C4-Cgalkyl, or -SFs; wherein said alkyl is optionally substituted with one to three fluoro; and t
isOor1.

17. The compound according to claim 16, or a pharmaceutically acceptable salt
thereof, wherein t is 0; and R® is phenyl optionally substituted with one to three R
independently selected from the group consisting of fluoro, chloro, -CFj, -SF5, -OCHj, -
OCF3;, -CF5(CHj) and -OCHF..

18. The compound according to claim 16, or a pharmaceutically acceptable salt
thereof, wherein R® is thiophenyl optionally substituted with one to three R'" independently
selected from the group consisting of fluoro, chloro, -CF3, ~SFs, -OCHs, -OCF3, -CF,(CHa)
and -OCHF,.
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19. The compound according to claim 16, or a pharmaceutically acceptable salt
thereof, wherein said compound is:

7-(4-methyl-1H-imidazol-1-yl)-2-[(1S)-1-{(28,5R)-5-[4-
(trifluoromethyl)phenyljtetrahydrofuran-2-yiethyl]-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-
dione;

2-[(18)-1-{(2S,5R)-5-[4-chloro-2-(trifluoromethyl)phenylitetrahydrofuran-2-yl}ethyl}-7-
(4-methyl-1H-imidazol-1-yl)-3,4-dihydro-2 H-pyrido[1,2-a]pyrazine-1,6-dione;

2-[(15)-1-{(2S,5R)-5-[3,5-difluoro-4-(trifluoromethyl)phenyljtetrahydrofuran-2-yl}ethyl]-
7-(4-methyl-1H-imidazol-1-y1)-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-dione;

2-{(18)-1-{(28,5R)-5-(4-chloro-3,5-diflucrophenyltetrahydrofuran-2-yllethyl}-7-(4-
methyl-1H-imidazol-1-yl)-3,4-dihydro-2H-pyrido[1,2-a)pyrazine-1,6-dione;

2-[(15)-1-{(25,5R)-5-[4,5-difluoro-2-(triflucromethyl)phenyljtetrahydrofuran-2-yl}ethyl]-
7-{4-methyl-1H-imidazol-1-yl}-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-dione;

2-[(1S)-1-{(28,5R)-5-[4-fluoro-2-(trifluoromethyl)phenyljtetrahydrofuran-2-yl}ethyl]-7-
(4-methyl-1H-imidazol-1-y1)-3,4-dihydro-2 H-pyrido[1,2-a]pyrazine-1,6-dione;

2-[(15)-1-{(28,5R)-5-[4-chloro-5-fluoro-2-(triflucromethyl)phenyl]tetrahydrofuran-2-
yl}ethyl]-7-(4-methyl-1H-imidazol-1-yl}-3,4-dihydro-2H-pyrido[1,2-a]pyrazine-1,6-dione; or

2-[(15)-1-{(2S,5R)-5-[4-chloro-3-fluoro-2-(triflucromethyl)phenyl)tetrahydrofuran-2-
yl}ethyl]-7-(4-methyl-1H-imidazol-1-yl)-3,4-dihydro-2 H-pyrido[1,2-a]pyrazine-1,6-dione.

20 A compound 2-[(18)-1-{(2S,5R)-5-[4-chloro-5-fluoro-2-
(trifluoromethyl)phenyl]-tetrahydrofuran-2-yljethyl]-7-(4-methyl-1H-imidazol-1-y1)-3,4-dihydro-
2H-pyrido[1,2-a]pyrazine-1,6-dione, or a pharmaceutically acceptable salt thereof.

21, A compound 2-[(18)-1-{(2S,5R)-5-[4-chloro-2-(triflucromethyl)phenyl]
tetrahydro- furan-2-yl}ethyl]-7-(4-methyl-1H-imidazol-1-y1)-3,4-dihydro-2H-pyrido[1,2-

alpyrazine-1,6-dione, or a pharmaceutically acceptable salt thereof.

22. A compound 2-{(1S)-1-[{2S,5R)-5-(4-chloro-3,5-
diflucrophenyl)tetrahydrofuran-2-yllethyl}-7-(4-methyl-1H-imidazol-1-yl)-3,4-dihydro-2H-

pyrido[1,2-a]pyrazine-1,6-dione, or a pharmaceutically acceptable salt thereof.

23. A compound  2-[(18)-1-{(2S,5R)-5-[3,5-difluoro-4-(triflucromethyl)phenyl]-
tetrahydrofuran-2-yljethyl]-7-(4-methyl-1H-imidazol-1-y1)-3,4-dihydro-2 H-pyrido[1,2-

alpyrazine-1,6-dione, or a pharmaceutically acceptable salt thereof.

- 143 -



24, A compound 2-[(1S5)-1-{(2S,5R)-5-[4-fluoro-2-(trifluoromethyl)phenyl}-
tetrahydrofuran-2-yliethyl]-7-(4-methyl-1H-imidazol-1-yl)-3,4-dihydro-2H-pyrido[1,2-

alpyrazine-1,6-dione, or a pharmaceutically acceptable salt thereof.
25. A compound 2-[(15)-1-{(25,5R)-5-[4,5-difluoro-2-(triflucromethyl)phenyl]-

tetrahydrofuran-2-yliethyl]-7-(4-methyl-1H-imidazol-1-yl)-3,4-dihydro-2H-pyrido[1,2-

alpyrazine-1,6-dione, or a pharmaceutically acceptable salt thereof.
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