
WO 2011/066352 	 PCT/U52010/057952 

What 

CLAIMS 

is claimed is: 

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

structural formula: 

OH 

O 
 

= 

101  
RN 

• 

5 

an amorphous salt. 

o wherein the salt is 

2.  The hemitartrate salt of a compound r• &resented by the following 

structural formula: 

OH 

NH  O 

0 	 wherein at least 

10 70% by weight of 	e salt is crystalline. 

3.  The hem artrate salt of a compound represented by the following 

struct 	al formula: 

OH 
r 

: 

® 
171H 

O 

o wherein at least 

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

structural formula: 

OH 

= 

IP NH 

0 

O 

w erein at least 

99% by weight of the salt is crystalline. 

5 5.  The hemitartrate salt of a compound represente6 by the following 

structural formula: 

OH 

11101  

• 

O 

wherein at least 

99% by weight of the salt i 	n a single crystalline form. 

6.  The hemitartrate s 	t of any one of Claims 1-5, wherein the hemitartrate 

10 salt is selected 	om D-hemitartrate, L- hemitartrate, 

hemi 	esotartaric acid or racemic D,L-hemitartrate. 

7.  The hemi .rtrate salt hemitartrate salt of any one of Claims 1-5, wherein 

the he 	itartrate salt is L-hemitartrate. 

8.  The alt of Claims 3 or 5, wherein at least 70 % by weight of the salt is 

15 t e single crystalline form Form A. 

9.  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 20 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°. 

11 . The salt of Claims 3 or 5, wherein the single crystalline form is chary terized 

5 by at least three major x-ray powder diffraction peaks at 20 angles .f 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 fo n is characterized 

by at least four major x-ray powder 

6.6°, 10.7°, 11.0°, 15.9°, and 

diffraction peaks a 	0 angles of 5.1°, 

21.7°. 

10 13.  The salt of Claims 3 or 5, wherein the single cr 'stalline form is characterized 

by major x-ray powder diffraction peaks at 	1 angles of 5.1°, 6.6°, 10.7°, 

11.0°, 15.9°, and 21.7°. 

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

by x-ray powder diffraction pea 	at 20 angles of 5.1°, 6.6°, 10.7°, 11.0°, 

15 13.3.5 15.1°,  15.90,  16.5°, 17 	° 	18.6°, 18.7°, 19.0°, 20.2°, 21.7° and 23.5°. 

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

by x-ray powder dif 	ction pattern of FIG. 1. 

16.  A pharmaceuti ,1 composition comprising the hemitartrate salt of a 

compound r- 'resented by the following structural formula: 

0 N 	OH 
ni 

IPNH  
O 

20 0 	 and a 

pharmaceutically acceptable carrier or diluent. 
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17.  The pharmaceutical composition of Claim 16, wherein the salt is an 

amorphous salt. 

18.  The pharmaceutical composition of Claim 16, wherein at least 70%1) 

weight of the salt is crystalline. 

5 19.  The pharmaceutical composition of Claim 16, wherein at leas 	0% by 

weight of the salt is in a single crystalline form. 

20.  The pharmaceutical composition of Claim 16, wherein .t least 99% by 

weight of the salt is crystalline. 

21.  The pharmaceutical composition of Claim 16, 	ierein at least 99% by 

10 weight of the salt is in a single crystalline f. 	1. 

22.  The pharmaceutical composition of Cla n 16, wherein the hemitartrate 

salt is selected from D-hemitartrate, 	- hemitartrate, hemimesotartaric 

acid or racemic D,L-hemitartrate. 

23.  The pharmaceutical composi on of Claim 16, wherein the hemitartrate 

15 salt is L-hemitartrate. 

24.  The pharmaceutical c. nposition of Claim 19 or 21, wherein at least 70 

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

25.  The pharmace 	ical composition of Claim 19 or 21, wherein the single 

crystalline f. in is characterized by at least one major x-ray powder 

20 diffiactio 	peak at 20 angles of 5.1°, 6.6°, 10.7°, 11.0°, 15.9°, and 21.7°. 

26.  The . iarmaceutical composition of Claim 19 or 21, wherein the single 

cr istalline 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°. 

The pharmaceutical composition of Claim 19 or 21, wherein the single 

25 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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28.  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°. 

29.  The pharmaceutical composition of Claim 19 or 21, wherein the singl - 

5 crystalline form is characterized by major x-ray powder diffraction .eaks at 

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

10 

30.  The pharmaceutical composition of Claim 19 or 21, where , the single 

crystalline form is characterized by x-ray powder diffrac on peaks at 20 

angles of 5.1°, 6.6°, 10.7°, 11.0°, 13.3°, 15.1°, 15.9°, 	6.5°, 17.6°, 18.6°, 

18.7°, 19.0°, 20.2°, 21.7° and 23.5°. 

31.  The pharmaceutical composition of Claim 19 d r 21, wherein the single 

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

1. 

32.  A method of treating a subject w' i Gaucher disease, comprising 

15 administering to the subject a 	effective amount of the hemitartrate salt 

of any one of Claims 1-15. 

33.  A method of treating a ubject with Fabry disease, comprising 

administering to the ubject an effective amount of the hemitartrate salt 

of any one of Cl 	us 1-15. 

20 34.  A method of nhibiting glucosylceramide synthase or lowering 

glycosphi golipid concentrations in a subject in need thereof by 

admini 	ering to the subject an effective amount of the hemitartrate salt 

of a y one of Claims 1-15. 

35.  he method of Claim 32, 33 or 34, comprising administering the 

25 hemitartrate salt at a twice daily dose of from 25 milligrams to 200 

milligrams. 

36.  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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37.  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: 

OH 

PH 
110 O 

0 	 , Or a 

5 pharmaceutically acceptable salt thereof in combination with an 

effective amount of a second therapeutic age 	that is effective for 

treating Gaucher disease. 

38.  The method of Claim 37 wherein the •-cond therapeutic agent is 

imiglucerase. 

10 	39. The method of Claim 37 when n the second therapeutic agent is 

isofagomine. 

40.  The method of Claim 3 	wherein the second therapeutic agent is 

miglustat. 

41.  A method of tre, ting a subject with Fabry disease, the method 

15 comprising aommistering to the subject an effective amount of a first 

therapeutic agent represented by the following structural formula: 

OH 

NH 	
110 O 

o 	 or a pharmaceutically 

acceptable salt thereof in combination with an effective amount of a 

second therapeutic agent that is effective for treating Fabry disease. 

- 62 - 



WO 2011/066352 	 PCT/US2010/057952 

42.  The method of Claim 41 where the second therapeutic agent is 

migalastat. 

43.  The method of Claim 41 where the second therapeutic agent is 

agalsidase 13. 

5 44.  The method of any one of Claims 37-43 wherein the first the :peutic 

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

45.  The method of any of Claims 37-43, wherein treatme 	with the first 

therapeutic agent is begun after treatment over a p- iod of at least ten 

weeks with the second therapeutic agent. 

10 46.  The method of any one of Claims 37-43, w ferein treatment with the first 

therapeutic agent is begun after treatmei with the second therapeutic 

agent and wherein treatment with the 	rst therapeutic agent is initiated 

after the subject's platelet count is 	qual to or greater than 100,000 nuns  

; hemoglobin concentration is e. a1 to or greater than 11 g/d1 (female) 

15 or 12 g/dl (male); and/or thesubject's spleen volume is less than or 

equal to 10 multiples of n. mal and liver volumes are less than or equal 

to 1.5 multiples of non , al. 

47.  The method of Cla n 45 or 46 wherein treatment with the second 

therapeutic age. 	is terminated after initiation of treatment with the first 

10 therapeutic a • ent. 

48.  The met od of any one of Claims 37-47, comprising administering the 

first t erapeutic agent at a twice daily dose of from 25 milligrams to 200 

nii Trams. 

49.  The method of ally one of Claims 37-47, comprising administering the 

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

50.  A pharmaceutical composition comprising: 

the hemitartrate salt of a compound represented by the following 

structural formula: 
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OH 

NH 
IP O 

0 

at least one water-soluble filler; 

at least one water-insoluble filler; 

at least one binder; and 

5 	 at least one lubricant. 

51. The pharmaceutical composition of claim 50 	herein the hemitartrate 

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

52. The pharmaceutical composition of ci im 50, wherein the water-soluble 

filler is selected from the group co sisting of anhydrous lactose, lactose 

10 	monohydrate, mannitol, sodium 	hloride, powdered sugar, sorbitol, 

sucrose, inositol and pregelat 	ized starch. 

53. The pharmaceutical composition of claim 50, wherein the water- 

insoluble filler is sele. ed from the group consisting of microcrystalline 

cellulose, calcium 	osphate and starch. 

15 	54. 	The pharmace 	ical composition of claim 50, wherein the binder is 

selected fro .1 the group consisting of pre-gelatinized starch, sodium 

carboxyl ,  ethyl cellulose, hydroxypropyl cellulose, hydroxypropyl 

methy cellulose, polyvinyl pyrrolidone, copolyvidone, gelatin, natural 

gu 	s, starch paste, sucrose, corn syrup, polyethylene glycols 

20 	4 Id sodium alginate. 

55. 	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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56.  The pharmaceutical composition of claim 50, wherein the water-soluble 

filler is selected from the group consisting of anhydrous lactose, lactose 

monohydrate, mannitol, sodium chloride, powdered sugar, sorbitol, 

sucrose, inositol and pregelatinized starch; the water-insoluble fine 	is 

5 

10 

selected from the group consisting of microcrystalline cellulose, • alcium 

phosphate and starch; the binder is selected from the group co sisting of 

pre-gelatinized starch, sodium carboxymethyl cellulose, hydroxypropyl 

cellulose, hydroxypropyl methyl cellulose, polyvinyl py• olidone, 

copolyvidone, gelatin, natural gums, starch paste, su 	ose, corn syrup, 

polyethylene glycols and sodium alginate; and the ubricant is selected 

from the group consisting of hydrogenated veg 	able oil, calcium 

stearate, and glyceryl behenate. 

57.  The pharmaceutical composition of clai 	56, wherein the composition 

comprises 26 wt% to 50 wt% of the 	ater-soluble filler on a dry solids 

15 basis. 

• 58. The pharmaceutical composi 	n of claim 56, wherein the composition 

comprises 8 wt% to 32 wt°0 of the water-insoluble filler on a dry solids 

basis. 

59.  The pharmaceutica composition of claim 56, wherein the composition 

20 comprises 8 wt°/. to 24 wt% of the water-insoluble filler on a dry solids 

basis. 

60.  The pha 	taceutical composition of claim 56, wherein the composition 

comp • ses 12 wt% to 20 wt% of the water-insoluble filler on a dry solids 

ba 	s. 

25 	61. 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. 

62. 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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63.  The pharmaceutical composition of claim 56, wherein the composition 

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

64.  The pharmaceutical composition of claim 56, wherein the compositio 

comprises 35 wt% to 40 wt% of the hemitartrate salt, 26 wt% to 51 wt% 

5 of the water-soluble filler; 8 wt% to 32 wt% of the water-insol , e 

filler; 2 wt% to 6 wt% of the binder; and 0.1 wt% to 2 wt% o' the 

lubricant, all on a dry solids basis. 

65.  56, wherei 	he water-soluble 

-insoluble 	er is 

The pharmaceutical composition of claim 

filler is lactose monohydrate; the water 

10 microcrystalline cellulose; the binder is hydrox 	eropyl methylcellulose; 

and the lubricant is glyceryl behenate. 

66.  The pharmaceutical composition of claii. 65, wherein the composition 

comprises 35 wt% to 40 wt% of the h 	iitartrate salt, 26 wt% to 50 wt% 

of the lactose monohydrate; 8 wt% o 32 wt% of the microcrystalline 

15 cellulose; 2 wt% to 6 wt% of tl - iydroxypropyl methylcellulose; and 

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

67.  A method of treating a s.jest with Fabry disease, the method 

comprising: 

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

20 of Formu 	(I): 

OH 

O. 

NH 
110 O 

pharmaceutically acceptable salt 

0 	 ; or a 

thereof; 

b) testing the subject to determine whether the subject is a poor, 

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

metabolizer, 

determining an adjusted effective amount of the compound; and 

d)  administering to the subject an adjusted effective amount oft e 

5 compound of Formula (I) if the subject is an intermediate . 

extensive/ultra rapid P450 metabolizer and administern • to the 

subject an effective amount of the compound of Fon. la (I) if the 

subject is a poor P450 metabolizer. 

68. A method of treating a subject with Gaucher disease, he method 

10 comprising: 

a)  administering to the subject an effective .mount of a compound 

of Formula (I): 

OH 
.T: 

Rai II 
O 

pharmaceutical! 	acceptable salt 

0 	 ; or a 

thereof; 

15 b)  testing the su'ect to determine whether the subject is a poor, 

intermedia 	or extensive/ultra rapid P450 metabolizer; 

c)  if the su 	ect is an intermediate or extensive/ultra rapid P450 

meta bo lizer, determining an adjusted effective amount of the 

co 	pound; and 

20 d)  dministering to the subject an adjusted effective amount of the 

compound of Formula (I) if the subject is an intermediate or 

extensive/ultra rapid P450 metabolizer and administering to the 

subject an effective amount of the compound of Formula (I) if the 

subject is a poor P450 metabolizer. 

25 	69. 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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70.  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. 

71.  The method of any one of Claims 67-69, wherein testing comprise 

5 monitoring trough plasma levels of the compound in the subject or a 

period of at least ten weeks. 

72.  The method of any one of Claims 67-71, wherein the sus 	ct is an 

intermediate or extensive/ultra rapid P450 metabolize• enzyme if plasma 

trough levels of the compound in the subject are b- ow 5 ng/m1 and the 

10 adjusted effective amount of the compound is s- ected to result in trough 

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

73.  The method of any one of Claims 67-71, 	herein the subject is a poor 

P450 enzyme if plasma trough levels 	the compound are at least 5 

ng/ml after being administered an - fective amount of the compound. 

15 74.  The method of any one of Clai 	s 67 or 68, wherein testing in step b) 

occurs before or after treat ent begins. 

75.  The method of any one of Claims 67-74, wherein the P450 enzyme is 

CYP2D6 enzyme an o or CYP3A4 enzyme. 

76.  The method of . iy one of Claims 67-75, wherein the subject is a poor 

20 P450 metabo zer as a result of being co-administered an inhibitor of 

CYP2D6 o izyme or CYP3A4 enzyme. 

77.  The i - hod of claim 76, wherein the inhibitor is selected from the group 

co. isting of paroxetine, fluoxetine, quinidine, and ketoconazole. 

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

25 genotyping for P450 enzyme. 

79.  The method of Claim 78 wherein the P450 enzyme is CYP2D6. 
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80. 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 

milligrams. 

81. The method of any one of Claims 67-79, wherein the effective am unt 

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

82. A method of treating a subject with Fabry disease compris ig the steps 

of: 

a)  administering to the subject an effectiv- amount of a 

compound represented by the folio 	ng structural 

10 formula: 

NH 
O 

0 	 ; or a 

pharmaceuf ally acceptable salt thereof; 

b)  assessing trough plasma levels of the compound in the 

subje 	; 

15 c)  ad' sting the amount of compound administered to the 

subject so that the trough plasma levels of the compound 

in the subject are at least 5 ng/ml. 

83. A meth.. 

steps of: 

of treating a subject with Gaudier disease comprising the 

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

compound represented by the following structural 

formula: 
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OH 

•.. 

171H 
III  V 

0 	 ; Or . 

pharmaceutically acceptable salt thereof; 

b) assessing trough plasma levels of the in the co . •ound 

subject; 

5 	 c) adjusting the amount of compound dministered to the 

subject so that the trough plasm, 	evels of the compound 

in the subject are at least 5 nn nil. 

84. The method of Claim 82 or 83, wherein 	e subject is tested before 

treatment with the compound begins t,. assess whether the subject is a 

10 	poor, intermediate or extensive/ult 	rapid P450 metabolizer, and 

wherein the effective amount is . etermined based on whether the 

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

85. The method of Claim 82 :3 or 84, wherein the compound is the 

hemitartrate salt of al 	one of Claims 1-15. 

15 	86. 	The method of C 	im 82 or 83, wherein in step b) the Cmax of the 

compound in t e subject is also assessed and wherein in step c) the 

amount of impound administered to the subject is adjusted so that the 

trough p 	sma levels of the compound in the subject are at least 5 ng/ml 

and tl 	Cmax 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. 
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89.  The method of Claim 88, wherein the inhibitor is selected from the 

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

90.  The method of any one of Claims 82-86, wherein P450 enzyme 

expression in the subject is assessed to determine whether the sub.- ct is 

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

91.  The method of Claim 90 wherein the p450 enzyme is CYP 16 or 

CYP3A4. 

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

compound is a twice daily dose of from 25 milli _rams to 200 

10 milligrams. 

93.  The method of any of Claims 82-90, wh- mil the effective amount of the 

compound is a twice daily dose of 50 	milligrams. 
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Claims: 

1. An invention not claimed in any divisional application. 

-57- 


