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CLAIMS

What is claimed is:

i The hemitartrate salt of a compound represented by the following

structural formula:

oull|Q
X

wherein the salt is

an amorphous salt.

2. The hemitartrate salt of a compound represented by the following

structural formula:

][]
X

=z
Ul e
XL

o wherein at least

70% by weight of the salt is in a single crystalline form.
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The hemitartrate salt of a compound represented by the following

structural formmula:

N oH

0 whHerein at least

by weight of the salt is crystalline,

The hemitartrate salt of a compound represented by the following

()

N

structural formula:

anid
X

IH3atee

0 wherein at least

by weight of the salt is/in a single crystalline form.

The hemitartrate sdit of any one of Claims 1-5, wherein the hemitartrate
salt is selected from D-hemitartrate, L- hemitartrate,

hemipiesotartaric acid or racemic D,L-hemitartrate.
The hemigartrate salt hemitartrate salt of any one of Claims 1-3, wherein
the heditartrate salt is L-hemitartrate.
TheAalt of Claims 3 or 5, wherein at least 70 % by weight of the salt is

the single crystalline form Form A.

The salt of Claims 3 or 5, wherein the single crystalline form is characterized
by at least one major x-ray powder diffraction peak at 28 angles of 5.1°, 6.6°,
10.7°,11.0°,15.9°, and 21.7°.
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10.  The salt of Claims 3 or 5, wherein the single crystalline form is characterized
by at least two major x-ray powder diffraction peaks at 20 angles of 5.1°,
6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

i1.  Thesalt of Claims 3 or 5, wherein the single crystalline form is charagterized
5 by at least three major x-ray powder diffraction peaks at 26 angles/6f 5.1°,
6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

12. The salt of Claims 3 or 5, wherein the single crystalline forin is characterized
by at least four major x-ray powder diffraction peaks ay20 angles of 5.1°,
6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

10 13,  Thesalt of Claims 3 or 5, wherein the single ¢rystalline form is characterized
by major x-ray powder diffraction peaks at 20 angles of 5.1°, 6.6°, 10.7°,
11.0° 15.9° and 21.7°,

14.  The salt of Claims 3 or 5, wherein the single crystalline form is characterized

by x-ray powder diffraction peaks at 26 angles of 5.1°, 6.6°, 10.7°, 11.0°,

15 13.3°, 15.1°, 15.9°, 16.5°, 17,6°, 18.6°, 18.7°, 19.0°, 20.2°, 21.7° and 23.5°,
15.  The salt of Claims 3 or 3{'wherein the single crystalline form is characterized

by x-ray powder diffydction pattern of FIG. 1.

16. A pharmaceuticdl composition comprising the hemitartrate salt of a

compound represented by the following structural formula:

N QH

o] and a




WO 2011/066352 PCT/US2010/057952

10

15

20

17.

18.
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20.

21.

23.

24

25.

26.

The pharmaceutical composition of Claim 16, wherein the salt is an

amorphous salt.

The pharmaceutical composition of Claim 16, wherein at least 70% b,

weight of the salt is crystalline.

The pharmaceutical composition of Claim 16, wherein at leasy70% by

weight of the salt is in a single crystalline form.

The pharmaceutical composition: of Claim 16, wherein/t least 99% by

weight of the salt is crystalline.

The pharmaceutical composition of Claim 16, wherein at least 99% by

weight of the salt is in a single crystalline fofm.

The pharmaceutical composition of Clayn 16, wherein the hemitartrate
salt is selected from D-hemitartrate, ¥.- hemitartrate, hemimesotartaric

acid or racemic D,L-hemitartrate.

The pharmaceutical composigion of Claim 16, wherein the hemitartrate

salt is L-hemitartrate.

The pharmaceutical cgfnposition of Claim 19 or 21, wherein at least 70

% by weight of theAalt is the single crystalline form Form A.

The pharmaceytical composition of Claim 19 or 21, wherein the single
crystalline foftn is characterized by at least one major x-ray powder
diffractiof peak at 26 angles of 5.1°, 6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

The gharmaceutical composition of Claim 19 or 21, wherein the single
sstalline form is characterized by at least two major x-ray powder

diffraction peaks at 28 angles of 5.1°, 6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

The pharmaceutical composition of Claim 19 or 21, wherein the single
crystalline form is characterized by at least three major x-ray powder

diffraction peaks at 20 angles of 5.1°, 6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.
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The pharmaceutical composition of Claim 19 or 21, wherein the single
crystalline form is characterized by at least four major x-ray powder

diffraction peaks at 20 angles of 5.1°, 6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

The pharmaceutical composition of Claim 19 or 21, wherein the singl
crystalline form is characterized by major x-ray powder diffraction peaks at

20 angles 0f 5.1, 6.6°, 10.7°, 11.0°, 15.9°, and 21.7°.

The pharmaceutical composition of Claim 19 or 21, whereig'the single
crystalline form is characterized by x-ray powder diffracion peaks at 26
angles of 5.1°, 6.6°, 10.7°, 11.0°, 13.3°, 15.1°, 15.9°, X¥6.5°, 17.6°, 18.6°,
18.7°, 19.0°, 20.2°, 21.7° and 23.5°.

The pharmaceutical composition of Claim 19 6r 21, wherein the single

crystalline form is characterized by x-ray péwder diffraction pattern of FIG.

A method of treating a subject wilh Gaucher disease, comprising
administering to the subject a/effective amount of the hemitartrate salt

of any one of Claims 1-15.

A method of treating a dubject with Fabry disease, comprising
administering to the/Aubject an effective amount of the hemitartrate salt

of any one of Clgfims 1-15.

A method ofdnhibiting glucosylceramide synthase or lowering
glycosphipfgolipid concentrations in a subject in need thereof by
adminigtering to the subject an effective amount of the hemitartrate salt

of apy one of Claims 1-15.

he method of Claim 32, 33 or 34, comprising administering the
hemitartrate salt at a twice daily dose of from 25 milligrams to 200

milligrams.

The method of Claim 32, 33 or 34, comprising administering the

hemitartrate salt at a twice daily dose of 50 milligrams.
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A method of treating a subject with Gaucher disease, comprising
administering to the subject an effective amount of a first compound

represented by the following structural formula:

-z
Rt e
T

Z Al
T

pharmaceutically acceptable salt thereof in compination with an
effective amount of a second therapeutic agept that is effective for

treating Gaucher disease.

The method of Claim 37 wherein the sécond therapeutic agent is

imiglucerase.

The method of Claim 37 whergin the second therapeutic agent is

isofagomine.

The method of Claim 37 wherein the second therapeutic agent is

miglustat.

A method of tredting a subject with Fabry disease, the method
comprising agministering to the subject an effective amount of a first

agent represented by the following structural formula:

¥
[ e]
T

Z e

X

0 or a pharmaceutically
acceptable salt thereof in combination with an effective amount of a

second therapeutic agent that is effective for treating Fabry disease.
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42.

The method of Claim 41 where the second therapeutic agent is

migalastat.

43.

45.

10 46.

15

47.

20

48.

The method of Claim 41 where the second therapeutic agent is

agalsidase §.

The method of any one of Claims 37-43 wherein the first therdpeutic

agent is administered as the hemitartrate of any one of Clayns 1-15.

The method of any of Claims 37-43, wherein treatmenf with the first
therapeutic agent is begun after treatment over a pefiod of at least ten

weeks with the second therapeutic agent.

The method of any one of Claims 37-43, whtrein treatment with the first
therapeutic agent is begun after treatment with the second therapeutic
agent and wherein treatment with the first therapeutic agent is initiated
after the subject’s platelet count is £qual to or greater than 100,000 mm’
; hemoglobin concentration is eghial to or greater than 11 g/dl (female)
or 12 g/dl (male); and/or the gubject’s spleen volume is less than or
equal to 10 multiples of ngfmal and liver volumes are less than or equal

to 1.5 multiples of noripal.

The method of Claim 45 or 46 wherein treatment with the second
therapeutic agenf is terminated after initiation of treatment with the first

therapeutic agent.

The metifod of any one of Claims 37-47, comprising administering the
first tierapeutic agent at a twice daily dose of from 25 milligrams to 200

miligranis.

The method of any one of Claims 37-47, comprising administering the

first therapeutic agent at a twice daily dose of 50 milligrams.

A pharmaceutical composition comprising:
the hemitartrate salt of a compound represented by the following

structural formula:
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at least one water-soluble filler;
at least one water-insoluble filler;
at least one binder; and

at least one lubricant.

The pharmaceutical composition of claim 50 Avherein the hemitartrate

salt is the hemitartrate salt of any one of Claims 1-15.

The pharimaceutical composition of clgim 50, wherein the water-soluble
filler 1s selected from the group copsisting of anhydrous lactose, lactose
monohydrate, mannitol, sodium £hloride, powdered sugar, sorbitol,

sucrose, inositol and pregelatihized starch.

The pharmaceutical comgosition of claim 50, wherein the water-
insoluble filler is selegted from the group consisting of microcrystalline

cellulose, calcium phosphate and starch.

The pharmaceptical composition of claim 50, wherein the binder is
selected froph the group consisting of pre-gelatinized starch, sodium
carboxymfethyl cellulose, hydroxypropyl cellulose, hydroxypropyl
methyl cellulose, polyvinyl pyrrolidone, copolyvidone, gelatin, natural
gunds, starch paste, sucrose, corn syrup, polyethylene glycols

1d sodium alginate.

The pharmaceutical composition of claim 50, wherein the lubricant is
selected from the group consisting of hydrogenated vegetable oil,

calcium stearate, and glyceryl behenate.
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The pharmaceutical composition of claim 50, wherein the water-soluble
filler is selected from the group consisting of anhydrous lactose, lactose
monohydrate, manaitol, sodium chioride, powdered sugar, sorbitol,
sucrose, inositol and pregelatinized starch; the water-insoluble filleg/s
selected from the group consisting of microcrystalline celtulose, galcium
phosphate and starch; the binder is selected from the group cogsisting of
pre-gelatinized starch, sodium carboxymethyl cellulose, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose, polyvinyl pypfolidone,
copolyvidone, gelatin, natural gums, starch paste, sugfose, corn syrup,
polyethylene glycols and sodium alginate; and the fubricant is selected
from the group consisting of hydrogenated veggfable oil, calcium

stearate, and glyceryl behenate.

The pharmaceutical composition of claiyt 56, wherein the composition
comprises 26 wt% to 50 wt% of the water-soluble filler on a dry solids

basis.

The pharmaceutical composition of claim 56, wherein the composition
comprises 8 wit% to 32 wt% of the water-insoluble filler on a dry solids

basis.

The pharmaceutical’ composition of claim 56, wherein the composition
comprises 8 wt% to 24 wt% of the water-insoluble filler on a dry solids

basis.

The phapfmaceutical composition of claim 56, wherein the composition

comprises 12 wt% to 20 wi% of the water-insoluble filler on a dry solids

The pharmaceutical composition of claim 56, wherein the composition
comprises 14 wt% to 18 wt% of the water-insoluble filler on a dry solids

basis.

The pharmaceutical composition of claim 56, wherein the composition

comprises 2 wt% to 6 wt% of the binder on a dry solids basis.
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67.

comprising:

The pharmaceutical composition of claim 56, wherein the composition

comprises 0.1 wt% to 2 wt% of a [ubricant on a dry solids basis.

The pharmaceutical composition of claim 56, wherein the compositio
comprises 35 wt% to 40 wt% of the hemitartrate salt, 26 wt% to 5¢/wt%
of the water-soluble filler: 8 wt% to 32 wt% of the water-insolulfle
filler; 2 wt% to 6 wt% of the binder; and 0.1 wt% to 2 wt% of the

lubricant, all on a dry solids basis.

The pharmaceutical composition of claim 56, wherein/the water-soluble
filler 1s lactose monohydrate; the water-insoluble fifler is
microcrystalline cellulose; the binder is hydroxypropyl methylceliulose;

and the lubricant is glyceryl behenate.

The pharmaceutical composition of clainy’65, wherein the composition

comprises 35 wt% to 40 wt% of the hefitartrate salt, 26 wt% to 50 wt%
of the lactose monohydrate; 8 wt% to 32 wt% of the microcrystalline
cellulose; 2 wt% to 6 wt% of the/hydroxypropyl methylcellulose; and

0.1 wt% to 2 wt% of the glycefyl behenate, all on a dry solids basis..

A method of treating a sybject with Fabry disease, the method

a) administering to the subject an effective amount of a compound

()

of Formu

o} ;ora
pharmaceutically acceptable salt thereof;
b) testing the subject to determine whether the subject is a poor,

intermediate or extensive/ultra rapid P450 metabolizer;
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if the subject is an intermediate or extensive/ultra rapid P450
metabolizer,

deternining an adjusted effective amount of the compound; and
administering to the subject an adjusted effective amount of tife
compound of Formula (I) if the subject is an intermediate ¢
extensive/ultra rapid P450 metabolizer and administering to the
subject an effective amount of the compound of Fornrila (I) if the

subject is a poor P450 metabolizer.

A method of treating a subject with Gaucher disease fhe method

comprising:

a)

b)

d)

administering to the subject an effective Amount of a compound

of Formula (1):

a0
-

Z

I

0 ;ora
pharmaceutically/acceptable salt thereof;
testing the subfect to determine whether the subject is a poor,
intermediatg or extensive/ultra rapid P450 metabolizer;
if the subject is an intermediate or extensive/ultra rapid P450
metabolizer, determining an adjusted effective amount of the
comipound; and
gdministering to the subject an adjusted effective amount of the
compound of Formula (1) if the subject is an intermediate or
extensive/ultra rapid P450 metabolizer and adniinistering to the
subject an effective amount of the compound of Formula (1) if the

subject is a poor P450 metabolizer.

The method of Claim 67 or 68, wherein the compound is the

hemitartrate salt of any one of Claims 1-15.
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74.
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76.

7.

The method of any one of Claims 67-69, wherein testing comprises
monitoring trough plasma levels of the compound in the subject for a

period of at least one week.

The method of any one of Claims 67-69, wherein testing comprise
monitoring trough plasma levels of the compound in the subjectfor a

period of at least ten weeks.

The method of any one of Claims 67-71, wherein the subfect is an
intermediate or extensive/ultra rapid P450 metabolizef’enzyme if plasma
trough levels of the compound in the subject are befow 5 ng/ml and the
adjusted effective amount of the compound is sefected to result in trough

levels of the compound in the subject of at legst 5 ng/mg.

The method of any one of Claims 67-71, Avherein the subject is a poor
P450 enzyme if plasma trough levels of the compound are at least 5

ng/ml after being administered an effective amount of the compound,

The method of any one of Claimis 67 or 68, wherein testing in step b)

occurs before or after treatryent begins.

The method of any one6f Claims 67-74, wherein the P450 enzyme is
CYP2D6 enzyme and/or CYP3A4 enzyme.

The method of gty one of Claims 67-75, wherein the subject is a poor

P450 metaboMzer as a result of being co-administered an inhibitor of

The method of claim 67 or 69, wherein the testing in step b) is by

genotyping for P450 enzyme.

The method of Claim 78 wherein the P450 enzyme is CYP2D6.
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81.

82,
of:

The method of any one of Claims 67-79, wherein the effective amount
of the compound is a twice daily dose of from 25 milligrams to 200

miilligrams.

The method of any one of Claims 67-79, wherein the effective amgunt

of the compound is a twice daily dose of 50 milligrams.

A method of treating a subject with Fabry disease comprisjag the steps

a) administering to the subject an effectivé amount of a

ng structural

adjdsting the amount of compound administered to the
ubject so that the trough plasma levels of the compound
in the subject are at least 5 ng/ml.

of treating a subject with Gaucher disease comprising the
administering to the subject an effective amount of a

compound represented by the following structural

formula;
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pharmaceutically acceptable salt thereof;

b) assessing trough plasma levels of the compound in the
subject;
5 c) adjusting the amount of compound ddministered to the

subject so that the trough plasmg/levels of the compound
in the subject are at least 5 ng/ml.
84.  The method of Claim 82 or 83, wherein the subject is tested before
treatment with the compound begins tg assess whether the subject is a
10 poor, intermediate or extensive/ultyd rapid P450 metabolizer, and
wherein the effective amount is/fletermined based on whether the

subject is a poor, intermediatg’or extensive/ultra rapid P450 metabolizer.

85. The method of Claim 82 /83 or 84, wherein the compound 1s the

hemitartrate salt of an# one of Claims 1-15.

15 86, The method of Cldim 82 or 83, wherein in step b) the Cyux of the
compound in tie subject is also assessed and wherein in step c¢) the
amount of gompound administered to the subject is adjusted so that the
trough pJasma levels of the compound in the subject are at least 5 ng/ml

and thé Cpax of the compound in the subject are below 100 ng/ml.

20 87. e method of any one of Claims 82-86, wherein the P450 enzyme is

CYP2D6 enzyme and/or CYP3A4 enzyme.

The method of any one of Claims 82-86, wherein the subject is a poor
P450 enzyme metabolizer as a result of co-administration of a P450

enzyme inhibitor.

-70 -



WO 2011/066352 PCT/US2010/057952

th

10

89.

50.

91.

92,

93.

The method of Claim 88, wherein the inhibitor is selected from the

group consisting of paroxetine, fluoxetine, quinidine, and ketoconazole.

The method of any one of Claims 82-86, wherein P450 enzyme
expression in the subject is assessed to determine whether the subjéct is

a poor, intermediate or extensive/ultra rapid P450 metabolizer.

The method of Claim 90 wherein the p450 enzyme is CYP2D6 or
CYP3AA4.

The method of any of Claims 82-90, wherein the effective amount of the
compound is a twice daily dose of from 25 milligrams to 200

milligrams.

The method of any of Claims 82-90, wherein the effective amount of the

compound is a twice daily dose of 50 pilligrams.




Claims:

1. An invention not claimed in any divisional application.
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