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Claims

1. A compound represented by the following structural formula,

X3 A A2

or a pharmaceutically acceptable salt thereof, wherein:

nis 1,2 or 3;

mis 1;

pis1;

tisOor1;

yis 1;

zisOor1;

E is O;

Xlis CR!;

X2%is O;

X3 is -NH, or -NR3;

X*is CR*R;

X3 is a direct bond or O;

R!is H, or (C;-Ce)alkyl;

R3is -H or (C;-Ce)alkyl;

R*and R’ are independently selected from H, (Ci-Cs)alkyl, or taken together with
the carbon to which they are attached to form a spiro (C3-Cio)cycloalkyl ring or spiro (Cs-
Cio)cycloalkoxy ring;

RS is -H or
(C1-Ce)alkyl optionally substituted by one to four halo;

Al is (C2-Ce)alkynyl; (C3-Cio)cycloalkyl, (Ce-Ci2)aryl, (C2-Co)heteroaryl, or (Ca-
Co)heterocycloalkyl wherein Al is optionally substituted with one or more substituents

selected from the group consisting of halo, (Ci-Ce)alkyl optionally substituted by one to
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three halo; (C1-Cs)alkenyl, amino, (Ci-Ce)alkylamino, (Ci-Cs)dialkylamino, (Ci-Ce)alkoxy,
nitro, CN, -OH, (C;-Ce)alkyloxy optionally substituted by one to three halo; (C;-
Cs)alkoxycarbonyl, and (C1-Ce) alkylcarbonyl;

A? is (C3-Cro)cycloalkyl, (Cs-Ciz)aryl, (C2-Co)heteroaryl, or (Ca-
Co)heterocycloalkyl wherein A? is substituted with one or more substituents selected from
the group consisting of (C2-Co)heterocycloalkyl, R¥RN-CO- wherein R® and R® are each
independently selected from the group consisting of hydrogen and (C;-Ce)alkyl or R® and
R? can be taken together with the nitrogen to which they are attached to form a (Co-
Co)heterocycloalkyl group optionally substituted by one to three halo groups, (Ci-
Ce)alkylsulfonyl optionally substituted by one or two groups selected from (Ci-Ce)alkoxy
and (C3-Cio)cycloalkyl;

(C1-Ce)alkyl substituted by one to four substituents selected from the group
consisting of hydroxy, cyano, (Ci-Ce)alkoxy, (Ci-Ce)alkoxy(C1-Cs)alkoxy, (Co-
Co)heterocycloalkyl, (C2-Co)heteroaryl optionally substituted by (Ci-Cg)alkoxy; or (Cs-
Cio)cycloalkoxy optionally substituted by (Ci-Cs)alkoxy; and

(C1-Co)alkyloxy substituted by one to four substituents selected from the group
consisting of hydroxy, cyano, (Ci-Cg)alkoxy, (Ci-Ce)alkoxy(Ci-Ce)alkoxy, (Cz-
Co)heterocycloalkyl, (C2-Co)heteroaryl optionally substituted by (Ci-Cg)alkoxy; or (Cs-
Cio)cycloalkoxy optionally substituted by (Ci-Cs)alkoxy.

2. A compound according to claim 1, whereinnis 1; tis O; yis 1 and z is 1.
3. A compound according to claim 1, wherein mis 1; Eis O; X?is O and X?is NH.
4. A compound according to claim 1, wherein R* and R> are each (Ci-Ce)alkyl or

taken together with the carbon to which they are attached to form a spiro (C3-Cig)cyclo-

alkyl ring or a spiro (C3-Cio)cycloalkoxy ring.

5. A compound according to claim 1, wherein X* is CR*R> wherein R* and R’ are

each independently methyl.
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X3is-NHorNR3:

X*isa-direct-bond;

X is-a-directbond-orO;

Rtis H.oor (C-Colalkyl:

R e e

R*-and R%-are-independentlyselected from HAC,-Colalkyl-or takentogether-with
the-carbon-to-which-they-are-attached-to-form-a spiro(C3-Cio)eyeloalkyl ring-or spiro(Cs-
Cineyeloatkoxy-ring;
——Ris—Hrer(C1-Coalkyl-optionally substituted-by-one-to-four-hale;
— AN {Ce-Ciodaryl-or(Co-Colheteroaryl selected from-isothiazole, furanoxazele;
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hado+C 1 -Coyathkenvhamno—C 1 -Coaortamine—C1-Codialedamino—C 1 -Coyatkoxy:
Ao e S leens o ionan e e dsted Bes e o e e balee 0O
Colatkoxyearbonyl-and(Ci-Co)altkylcarbonyh-and
—ATHCH-C  arytor (O -Cotheteroaryl- wherein A7 s substituted-with-one-or- more
hale;«C1-CojatkylenyhAC1-Coratkylamine(C1-Cojdiatkylamine-O(CE3-Co
exelonlloel (00 T g eelononne 100 O nenelonlleel 00 O nllieesiensbons L0 -
Co)alkylearboryl(Cao-Cojheteroeyeloatkyl;
B T
gfeﬁp—eeﬁﬁsm%ge#hydfegeﬁﬁé(&@é}aﬂﬂeﬁgaﬁﬂg%b&mka%ge&h&

Ho e nd O Oy e Lo
(C-Cearatkvl substituted by one to four substituents selected from the

s B e R e
(C2-Corheteroeyeloaltkyl-and(Co-Coheteroaryl-optionally-substitated-by(Ci-
CoyathoxyardC-Crojeyeloatkoxy-optionatysubstitntedbyC 1 -Codkoxyand

Fo Dbt e b pne Lo Do sn b il s oot Lo e
group-consisting-of-halo-hydroxy-eyane{(C)-Colatkoxy:—(C-Coatkoxy(Ci-
Eoratkoxy~(Cr-Cojheteroeycloatkyl-and(Co-Corheteroaryl-optionatly substituted
byL(C-Cojatkoxy-or(Cs-Cipleyeloatkoxy-optionally-substitated-by(Cy-
Eoratkoxy:

330



10

15

20

25

30

H6. A compound according to claim 1-erelaim-6, wherein R is H.

127. A compound according to claim 1-erelaim-6, where R! is hydrogen or methyl.
138. A compound according to claim 1-erelaim-6, wherein X is a direct bond.
149. A compound according to claim 1-er¢laim-6, wherein A? is (Ce-C2)aryl.

14510. A compound represented by the formula
]
SR
H
O O/\/O\

or a pharmaceutically acceptable salt thereof.

1+611. A pharmaceutical composition comprising a compound according to any one of

claims 1 to +5-10 and at least one pharmaceutically acceptable carrier.

+712. A compound according to any one of claims 1 to 4+5-10 or a pharmaceutical

composition according to claim +6-11 for use in therapy.

4813. A compound according to any one of claims 1 to 4+5-10 or a pharmaceutical
composition according to claim +6-11 for use in the treatment of a disease or disorder
mediated by glucosylceramide synthase (GCS) or a disease or disorder in which GCS is
implicated, wherein the disease or disorder is cancer, a metabolic disorder, or a
neuropathic disease, or a disease in which excessive glycolipid synthesis occurs selected

from atherosclerosis, polycystic kidney disease, and renal hypertrophy.
1914. A compound or pharmaceutical composition for use according to claim +813,

wherein the disease or disorder is a neuropathic disease selected from Alzheimer’s

disease and Parkinson’s disease.
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2015. A compound or pharmaceutical composition for use according to claim +813,

wherein the compound is represented by the following structural formula,

N
SRR

or a pharmaceutically acceptable salt thereof.

O O/\/O\

2+16. A compound according to any one of claims 1 to 4+5-10 or a pharmaceutical
composition according to claim +6-11 for use in the treatment of a lysosomal storage

disease.

2217. The compound or pharmaceutical composition for use of claim 2416, wherein the
lysosomal storage disease is selected from the group consisting of Gaucher, Fabry, Gwmi-

gangliosidosis, Gm2 Activator deficiency, Tay-Sachs and Sandhoff.

2318. The compound or pharmaceutical composition for use of claim 2217, wherein the

lysosomal storage disease is Fabry.

2419. The compound or pharmaceutical composition for use of claim 2217, wherein the

lysosomal storage disease is Gaucher type 2 or Gaucher type 3.

2520. The compound or pharmaceutical composition for use of claim 2416, wherein the
treatment comprises the step of administering to the subject a therapeutically effective

amount of a lysosomal enzyme.

2621. The compound or pharmaceutical composition for use of claim 2520, wherein the
lysosomal enzyme is selected from the group consisting of glucocerebrosidase, alpha-
galactosidase A, Hexosaminidase A, Hexosaminidase B and Gwi-ganglioside-f-

galactosidase.

2722. The compound or pharmaceutical composition for use of claim 2520, wherein the

lysosomal enzyme is alpha-galactosidase A.
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2823. The compound or pharmaceutical composition for use of claim 2520, wherein the

lysosomal enzyme is glucocerebrosidase.

2924. The compound or pharmaceutical composition for use of claim 2416, wherein the

compound is represented by the following structural formula,
ON
A
H

or a pharmaceutically acceptable salt thereof.

3025. A compound for use in the treatment, amelioration or prevention of a renal cystic
disease selected from acquired renal cystic disease (ARCD), dialysis-associated cystic
disease, autosomal dominant polycystic kidney disease (ADPKD), autosomal recessive
polycystic kidney disease (ARPKD), congenital multi cystic kidney (CMK), multi cystic
dysplastic kidney, end-stage renal disease (ESRD), medullary sponge kidney (MSK),
nephronophthisis-medullary cystic kidney disease complex (NMCD), nephronophthisis-
uremic medullary cystic disease complex, juvenile nephronophthisis, medullary cystic
disease, renal cell carcinoma (RCC), tuberous sclerosis (TS), and von Hippel-Lindau
syndrome (VHLS), wherein said compound is (S)-Quinuclidin-3-yl (2-(2-(4-
fluorophenyl)thiazol-4-yl)propan-2-yl)carbamate, or Quinuclidin-3-yl (2-(4'-fluoro-[1,1'-
biphenyl]-3-yl)propan-2-yl)carbamate, or wherein said compound is a compound as

claimed in any one of claims 1 to 4+510.
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