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FORMULATIONS OF 3-(6-(1-(2,2-DIFLUOROBENZO[D][1,3]DIOXOL-5-YL)
CYCLOPROPANECARBOXAMIDO)-3-METHYLPYRIDIN-2-YL)BENZOIC ACID

TECHNICAL FIELD OF INVENTION

[0001] The invention relates to pharmaceutical compositions comprising 3-(6-(1-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid
(Compound 1), methods for manufacturing such compositions and methods for administering

pharmaceutical compositions comprising same.

BACKGROUND

[0002] CFTR is a cAMP/ATP-mediated anion channel that is expressed in a variety of cells
types, including absorptive and secretory epithelia cells, where it regulates anion flux across the
membrane, as well as the activity of other ion channels and proteins. In epithelia cells, normal

" functioning of CFTR is critical for the maintenance of electrolyte transport throughout the body,
including respiratory and digestive tissue. CFTR is composed of approximately 1480 amino
acids that encode a protein made up of a tandem repeat of transmembrane domains, each
containing six transmembrane helices and a nucleotide binding domain. The two transmembrane .
domains are linked by a large, polar, regulatory (R)-domain with multiple phosphorylation sites

that regulate channel activity and cellular trafficking.

[0003] The gene encoding CFTR has been identified and sequenced (See Gregory, R. J. et al.
(1990) Nature 347:382-386; Rich, D. P. et al. (1990) Nature 347:358-362), (Riordan, J. R. et al.
(1989) Science 245:1066-1073). A defect in this gene causes mutations in CFTR resulting in
cystic fibrosis ("CF"), the most common fatal genetic disease in humans. Cystic fibrosis affects
approximately one in every 2,500 infants in the United States. Within the general United States
population, up to 10 million people carry a single copy of the defective gene without apparent ill
effects. In contrast, individuals with two copies of the CF associated gene suffer from the

debilitating and fatal effects of CF, including chronic lung disease.

[0004] In patients with cystic fibrosis, mutations in CEFTR endogenously expressed in
respiratory epithelia lead to reduced apical anion secretion causing an imbalance in ion and fluid

transport. The resulting decrease in anion transport contributes to enhance mucus accumulation
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in the lung and the accompanying microbial infections that ultimately cause death in CF patients.
In addition to respiratory disease, CF patients typically suffer from gastrointestinal problems and
pancreatic insufficiency that, if left untreated, results in death. In addition, the majority of males -
with cystic fibrosis are infertile and fertility is decreased among females with cystic fibrosis. In
contrast to the severe effects of two copies of the CF associated gene, individuals with a single
copy of the CF associated gene exhibit increased resistance to cholera and to dehydration
resulting from diarrhea--perhaps explaining the relatively high frequency of the CF gene within

the population.

[0005]  Sequence analysis of the CFTR gene of CF chromosomes has revealed a variety of
disease-causing mutations (Cutting, G. R. et al. (1990) Nature 346:366-369; Dean, M. et al.
(1990) Cell 61:863:870; and Kerem, B-S. et al. (1989) Science 245:1073-1080; Kerem, B-S et al.
(1990) Proc. Natl. Acad. Sci. USA 87:8447-8451). To date, greater than 1000 disease-causing
mutations in the CF gene have been identified as reported by the scientific and medical literature.
The most prevalent mutation is a deletion of phenylalanine at position 508 of the CFTR amino
acid sequence, and is commonly referred to as F508del-CFTR. This mutation occurs in
approximately 70 percent of the cases of cystic fibrosis and is associated with a severe disease.
Other mutations include the R7//7H and G551D.

[0006] The deletion of residue 508 in F508del-CFTR prevents the nascent protein from
folding correctly. This results in the inability of the mutant protein to exit the ER, and traffic to
the plasma membrane. As a result, the number of channels present in the membrane is far less
than observed in cells expressing wild-type CFTR. In addition to impaired trafficking, the
mutation results in defective channel gating. Together, the reduced number of channels in the
membrane and the defective gating lead to reduced anion transport across epithelia leading to
defective ion and fluid transport. (Quinton, P. M. (1990), FASEB J. 4: 2709-2727). Studies have
shown, however, that the reduced numbers of F508del-CFTR in the membrane are functional,
albeit less than wild-type CFTR. (Dalemans et al. (1991), Nature Lond. 354: 526-528; Denning
et al., supra; Pasyk and Foskett (1995), J. Cell. Biochem. 270: 12347-50). In addition to
F508del-CFTR, other disease causing mutations in CFTR that result in defective trafficking,
synthesis, and/or channel gating could be up- or down-regulated to alter anion secretion and

modify disease progression and/or severity.
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[0007]  Although CFTR transports a variety of molecules in addition to anions, it is clear that
this role (the transport of anions) represents one element in an important mechanism of
transporting ions and water across the epithelium. The other elements include the epithelial Na*
channel, ENaC, Na'/2CI/K" co-transporter, Na*-K'-ATPase pump and the basolateral membrane

K" channels, that are responsible for the uptake of chloride into the cell.

[0008] These elements work together to achieve directional transport across the epithelium
via their selective expression and localization within the cell. Chloride absorption takes place by
the coordinated activity of ENaC and CFTR present on the apical membrane and the Na™-K'-
ATPase pump and Cl- channels expressed on the basolateral surface of the cell. Secondary
active transport of chloride from the luminal side leads to the accumulation of intracellular
chloride, which can then passively leave the cell via Cl channels, resulting in a vectorial
transport. Arrangement of Na*/2CI/K" co-transporter, Na™-K"-ATPase pump and the basolateral
membrane K* channels on the basolateral surface and CFTR on the luminal side coordinate the
secretion of chloride via CFTR on the luminal side. Because water is probably never actively
transported itself, its flow across epithelia depends on tiny transepithelial osmotic gradients

generated by the bulk flow of sodium and chloride.

[0009]  As discussed above, it is believed that the deletion of residue 508 in F508del-CFTR
prevents the nascent protein from folding correctly, resulting in the inability of this mutant
protein to exit the ER, and traffic to the plasma membrane. As a result, insufficient amounts of
the mature protein are present at the plasma membrane and chloride transport within epithelial
tissues is significantly reduced. In fact, this cellular phenomenon of defective endoplasmic
reticulum (ER) processing of ATP-binding cassette (ABC) transporters by the ER machinery,
has been shown to be the underlying basis not only for CF disease, but for a wide range of other
isolated and inherited diseases. The two ways that the ER machinery can malfunction is either
by loss of coupling to ER export of the proteins leading to degradation, or by the ER
accumulation of these defective/misfolded proteins [Aridor M, et al., Nature Med., 5(7), pp 745-
751 (1999); Shastry, B.S., et al., Neurochem. International, 43, pp 1-7 (2003); Rutishauser, J., et
al., Swiss Med Wkly, 132, pp 211-222 (2002); Morello, JP et al., TIPS, 21, pp. 466- 469 (2000),
Bross P., et al., Human Mut., 14, pp. 186-198 (1999)].



WO 2013/112804 PCT/US2013/023100
VPI/12-106 WO

[0010] Compound 1 in salt form is disclosed in International PCT Publication WO
2007056341 as a modulator of CFTR activity and thus as a useful treatment for CFTR-mediated
diseases such as cystic fibrosis. Compound 1 Form I, which is substantially crystalline and salt-
free, is disclosed in United States Published Patent Application US20090170905, filed December
4,2008. Compound 1 Form I and Compound 1 HCI salt Form A are disclosed in United States
Published Patent Application US20110263654, filed April 7, 2011. All applications are '

incorporated in their entirety by reference herein,

[0011] Compound 1, as part of a combination with ivacaftor (N-(5-hydroxy-2,4-ditert-butyl-
phenyl)-4-oxo-1H-quinoline-3-carboxamide), has been granted a Breakthrough Therapy
Designation from the Food and Drug Administration (FDA) for the treatment of cystic fibrosis,
one of only two such grants at the time of the filing of this application (the other being for
ivacaftor). This demonstrates a significant unmet need for the effective treatment of the cause of
cystic fibrosis over symptomatic treatments. Additionally, a common challenge for drugs
approved by the FDA is the occasional lack of drug availability for patients in need thereof.
Accordingly, a significant unmet need exists for the presently disclosed Compound 1

formulations and processes for preparing them in a continuous and controlled manner.
SUMMARY

[0012] The invention relates to pharmaceutical compositions, pharmaceutical preparations,
and solid dosage forms comprising 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid (Compound 1) which has the

structure below:

H
o NN OH

[0013] In one aspect, the invention provides a pharmaceutical composition comprising:
a. Compound 1;

b. a filler;
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C. a disintegrant;

d. a surfactant;

e. a lubricant; and

f. a glidant or a binder.

[0014]  In other embodiments, Compound 1 is in substantially one of its crystalline solid
forms. In one embodiment, Compound 1 is in substantially crystalline Form I (Compound 1
Form I). In one embodiment, Compound 1 is in substantially crystalline Form 1l (Compound 1
Form 1I). In one embodiment, Compound 1 is in substantially crystalline HCI salt form
(Compound 1 HCI Salt Form A). It is understood that the term “Compound 1,” as used
throughout, ihcludes, amongst other forms, including non-crystalline forms, the following solid

state forms: Compound 1 Form I, Compound 1 Form 1II, and/or Compound 1 HCI Salt Form A.

[0015] In some embodiments, the pharmaceutical composition comprises 25 mg to 400 mg.
In some embodiments, the pharmaceutical composition comprises 25 mg of Compound 1. In
some embodiments, the pharmaceutical composition comprises 50 mg of Compound 1. In some
embodiments, the pharmaceutical composition comprises 100 mg of Compound 1. In some
embodiments, the pharmaceutical composition comprises 125 mg of Compound 1. In some
embodiments, the pharmaceutical composition comprises 150 mg of Compound 1. In some
embodiments, the pharmaceutical composition comprises 200 mg of Compound 1. In some
embodiments, the pharmaceutical composition comprises 250 mg-of Compound 1. In some
embodiments, the pharmaceutical composition comprises 300 mg of Compound 1. In some

embodiments, the pharmaceutical composition comprises 400 mg of Compound 1.

[0016] In one aspect, the invention provides a pharmaceutical composition comprising the

following components:

Compound 1 20-40
Microcrystalline cellulose 30-50
Mannitol 10-30




WO 2013/112804

[0017]

PCT/US2013/023100
VPI/12-106 WO

Roller Compaction Granule Blend

Magnesium Stearate

Croscarmellose Sodium 1-5
Sodium Lauryl Sulfate 0.1-2
Colloidal Silica 0.1-1
Magnesium Stearate 1-3

99-99.9
0.1-1

In one aspect, the invention provides a pharmaceutical composition comprising the

following components:

[0018]

ompoun

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Microcrystalline cellulose 5-15
Croscarmellose Sodium 1-5
Sodium Lauryl Sulfate 0.1-2
Polyvinylpyrrolidone 1-5

75-89
10-15

1-5

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:



[0019]

comprising the following components:

WO 2013/112804

High Shear Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Compound 1 Form I 60-70
Microcrystalline cellulose 5-15
Croscarmellose Sodium 1-5
Polyvinylpyrrolidone 1-5
Sodium Lauryl Sulfate 0.1-2

78-89

10-15

"Core Tablet Composition
Film Coat

Wax

1-5

Trace

Compound 1 Form I 30
Microcrystalline cellulose 42.3
Mannitol 212
Croscarmellose Sodium 3

Sodium Lauryl Sulfate

PCT/US2013/023100
VP1/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition
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[0020]

Colloidal Silica

0.5

Magnesium Stearate

Roller Compaction Granule Blend

Magnesium Stearate

99.5
0.5

PCT/US2013/023100
VPI/12-106 WO

In another aspect, the invention provides a pharmaceutical composition comprising the

following components:

[0021]

Compound | Form I

I“ng Shear Granule Blen:

Croscarmellose Sodium

Magnesium Stearate

Microcrystalline cellulose 20-40
Mannitol 10-15
Croscarmellose Sodium 1-5
Polyvinylpyrrolidone 1-10
Sodium Lauryl Sulfate 0.1-2

95-99
1-4
0.1-1

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:
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[0022]

Microcrystalline cellulose 30
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

High Shear Granule Blend

Croscarmellose Sodium

Magnesium Stearate

97.5
2.0
0.5

PCT/US2013/023100

VP1/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

High Shear Granule Blend

Croscarmellose Sodium

Magnesium Stearate

Compound 1 Form I 60
Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

97.5
2.0
0.5
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[0023]  In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

.\ngh Shear Granule Blend 83
Microcrystalline cellulose 14
Croscarmellose Sodium 2
Magnesium Stearate 1

[0024] In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Compound 1 Form I 60
Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

10



[0025]

WO 2013/112804

Twin Screw Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

83

14

PCT/US2013/023100

VPI/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

[0026]

Compound 1 Form I

Twin Screw Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Microcrystalline cellulose 13.6
Croscarmellose Sodium 2.5
Polyvinylpyrrolidone | 3.1
Sodium Lauryl Sulfate 0.7

83

12

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Compound 1 Form 1

80.0

11
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[0027]

Twin Screw Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition
Film Coat

Wax

Microcrystalline cellulose 13.6
Croscarmellose Sodium 2.5
Polyvinylpyrrolidone 3.1
Sodium Lauryl Sulfate 0.7

83

12

97

Trace

PCT/US2013/023100
VPI/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

12

ompoun orm 200
Microcrystalline cellulose 66
Mannitol 43
Croscarmellose Sodium 7
Polyvinylpyrrolidone 13
Sodium Lauryl Sulfate 3
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High Shear Granule Blend

Microcrystalline cellulose 56
Croscarmellose Sodium 8
Magnesium Stearate 4

Core Tablet Composition 400
Film Coat 12
Wax trace

[0028] In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Compound 1 Form I 200
Microcrystalline cellulose 66
Mannitol 43
Croscarmellose Sodium 7
Polyvinylpyrrolidone 13
Sodium Lauryl Sulfate 3

Twin Screw Granule Blend 332

Microcrystalline cellulose 56

13
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[0029]

Croscarmellose Sodium

Magnesium Stearate

PCT/US2013/023100

VPI/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

High Shear Granule Blend
Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Film Coat

Wax

Compound 1 Form I 200
Microcrystalline cellulose 67
Mannitol 45
Croscarmellose Sodium 7
Polyvinylpyrrolidone 104
Sodium Lauryl Sulfate 2.6

332

56

12

trace

14
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In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

[0031]

Compound 1 Form 1 300
Microcrystalline cellulose 99

Mannitol 64.5
Croscarmellose Sodium 10.5
Polyvinylpyrrolidone 19.5
Sodium Laury! Sulfate 4.5

High Shear Granule Blend
Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

498

84

12

Core Tablet Composition

Film Coat

Wax

600

18

trace

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

15
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[0032]

Compound 1 Form | 300
Microcrystalline cellulose 100.5
Mannitol 67.5
Croscarmellose Sodium 10.5
Polyvinylpyrrolidone 15.6
Sodium Lauryl Sulfate 39

High Shear Granule Blend
Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition

Film Coat

Wax

600

18

trace

PCT/US2013/023100
VPI/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Compound 1 Form I 70
Microcrystalline cellulose 12
Mannitol 11

16
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High Shear Granule Blend

Croscarmellose Sodium

Magnesium Stearate

Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

97.5
2.0
0.5

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

High Shear Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Compound 1 Form I or Form II 61
Microcrystalline cellulose 203
Mannitol 13.2
Croscarmellose Sodium 2
Polyvinylpyrrolidone 2.7
Sodium Lauryl Sulfate 0.7

&3

14

[0034]  In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

17
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[0035]

Compound 1 Form I or Form II 100
Microcrystalline cellulose 333
Mannitol 21.7
Croscarmellose Sodium 33
Polyvinylpyrrolidone. 4.4
Sodium Lauryl Sulfate 1.1

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

163.9

27.6

39

2.0

PCT/US2013/023100
VPI/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

18

Compound 1 Form I 200
Microcrystalline cellulose 34.0
Croscarmellose Sodium 6.3
Polyvinylpyrrolidone 7.8
Sodium Lauryl Sulfate 1.8
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Twin Screw Granule Blend 249.9
Microcrystallinve cellulose 36.1
Croscarmellose Sodium 12.0
Magnesium Stearate 3.0

[0036]  In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

:.‘Compoun orm

Microcrystalline cellulose 68.0
Croscarmellose Sodium 12.6
Polyvinylpyrrolidone 15.6
Sodium Lauryl Sulfate 3.6

Twin Screw Granule Blend 499.8
Microcrystalline cellulose 72.2
Croscarmellose Sodium 24.0
Magnesium Stearate 6.0

[0037] Inanother embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Compound 1 Form I 200

19
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[0038]

Twin Screw Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition

Film Coat

Wax

Microcrystalline cellulose 34.0
Croscarmellose Sodium 6.3
Polyvinylpyrrolidone 7.8
Sodium Lauryl Sulfate 1.8

249.9
36.1
12.0

3.0

301

9.0

trace

PCT/US2013/023100

VPI/12-106 WO

In another embodiment, the invention provides a pharmaceutical composition

comprising the following components:

Compound 1 Form I 400
Microcrystalline cellulose 68.0
Croscarmellose Sodium 12.6
Polyvinylpyrrolidone 15.6
Sodium Lauryl Sulfate 3.6

20
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Twin Screw Granule Blend

Microcrystalline cellulose 72.2
Croscarmellose Sodium 24.0
Magnesium Stearate 6.0

Core Tablet Composition 602
Film Coat 18.0
Wax trace

[0039]  In another aspect, the invention provides a pharmaceutical composition in the form of
a tablet that comprises Compound 1, and one or more pharmaceutically acceptable excipients,
for example, a filler, a disintegrant, a surfactant, a diluent, a binder, a glidant, and a lubricant and
any combination thereof, where the tablet has a dissolution of at least about 50% in about 30
minutes. In another embodiment, the dissolution rate is at least about 75% in about 30 minutes.

In another embodiment, the dissolution rate is at least about 90% in about 30 minutes.

[0040] In another aspect, the invention provides a pharmaceutical composition consisting of a
tablet that comprises a powder blend or granules comprising Compound 1; and, one or more
pharmaceutically acceptable excipients, for example, a filler, a disintegrant, a surfactant, a
diluent, a binder, a glidant, and a lubricant, wherein the tablet has a hardness of at least about 5
kP (kP = kilo Ponds; 1 kP = ~9.8 N). In another embodiment, the tablet has a target friability of
less than 1.0% after 400 revolutions. In another aspect, the invention provides a pharmaceutical
composition consisting of a tablet that comprises a powder blend or granules comprising
Compound 1 Form I1, Compound 1; and, one or more pharmaceutically acceptable excipients,

for example, a filler, a disintegrant, a surfactant, a diluent, a binder, a glidant, and a lubricant,

21
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wherein the tablet has a hardness of at least about 5 kP (kP = kilo Ponds; 1 kP =~9.8 N). In

another embodiment, the tablet has a target friability of less than 1.0% after 400 revolutions.

[0041] In another aspect, the invention provides a pharmaceutical composition as described
herein further comprising an additional therapeutic agent. In some embodiments, the additional

therapeutic agent is N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo-1H-quinoline-3-carboxamide.

[0042]  In another aspect, the invention provides a method of treating a CFTR mediated
disease in a mammal comprising administering to the mammal an effective amount of a
pharmaceutical composition as described herein. In some embodiments, the CFTR mediated
disease is cystic fibrosis, emphysema, COPD, or osteoporosis. In other embodiments, the CFTR
mediated disease is cystic fibrosis. This method may further comprise administering an
additional therapeutic agent, wherein in some embodiments, the additional therapéutic agent is
selected from a mucolytic agent, bronchodilator, an anti-biotic, an anti-infective agent, an anti-
inflammatory agent, a CFTR potentiator, or a nutritional agent. In another embodiment, the
additional therapeutic agent is N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo-1H-quinoline-3-
carboxamide. In another embodiment, the patient has a F508de/-CFTR mutation. In another
embodiment, the patient is homozygous for F508del. In another embodiment, the patient is

heterozygous for F508del.

[0043] In another éspect, the invention features a kit comprising a tablet of the present
invention, and a separate therapeutic agent or pharmaceutical composition thereof. In another
embodiment, the Compound 1 in the tablet is in Form I. In another embodiment, the therapeutic
agent is a cystic fibrosis corrector other than Compound 1. In another embodiment, the
therapeutic agent is a cystic fibrosis potentiator. In another embodiment, the therapeutic agent is
N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo0-1H-quinoline-3-carboxamide. In another
embodiment, the tablet and the therapeutic agent are in separate containers. In another
embodiment, the separate containers are bottles. In another embodiment, the separate containers

are vials. In another embodiment, the separate containers are blister packs.

[0044]  In another aspect, the invention provides a process for making the pharmaceutical
compositions described herein by a roller compaction process comprising the steps of screening
and weighing Compound 1 and excipients; blending Compound 1 and excipients for a suitable

amount of time; roller compacting the blend into ribbons and milling the ribbons into granules;
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blending the granules with extra-granular excipients for a suitable amount of time; compressing
the blend into tablets; coating the tablets; and, optionally, printing a monogram on one or both

‘tablet faces.

[0045]  In another aspect, the invention provides a process for making the pharmaceutical
compositions described herein by a high shear granulation process comprising the steps of
screening and weighing Compound 1 and excipients; mixing Compound 1 and excipients while
adding a granulation fluid comprising surfactant and a binder at a suitable mixing speed for a
suitable amount of time and chopping the mixture into granules; drying the granules; blending
the granules with extra-granular excipients for a suitable amount of time; compressing the blend

into tablets; coating the tablets; and, optionally, printing a monogram on one or both tablet faces.

[0046] In another aspect, the invention provides a continuous or semi-continuous process for
making the pharmaceutical compositions described herein by a twin screw wet granulation
process comprising the steps of screening and weighing Compound 1 and excipients; mixing
Compound 1 and excipients in a blender and feeding the blend into a continuous granulator
while adding a granulation fluid comprising surfactant and a binder at a suitable rate for a
suitable amount of time and chopping the mixture into granules; drying the granules; blending
the granules with extra-granular excipients for a suitable amount of time; compressing the blend

into tablets; coating the tablets; and, optionally, printing a monogram on one or both tablet faces.

BRIEF DESCRIPTION OF DRAWINGS

[0047]  Figure 1 is an X-ray diffraction pattern calculated from a single crystal structure of

Compound 1 Form I.
[0048]  Figure 2 is an actual X-ray powder diffraction pattern of Compound 1 Form 1.
[0049]  Figure 3 is an X-ray powder diffraction pattern of Compound 1 Form II.

[0050] Figui‘e 4 provides X-ray diffraction patterns of Compound 1 Form II’s selected from:
1) Compound 1 Form II, Methanol Solvate;
2) Compound 1 Form II, Ethanol Solvate;
3) Compound 1 Form 11, Acetone Solvate;
4) Compound 1 Form 11, 2-Propanol Solvate;

5) Compound 1 Form II, Acetonitrile Solvate;
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6) Compound 1 Form II, Tetrahydrofuran Solvate;

7) Compound 1 Form II, Methy!l Acetate Solvate;

8) Compound 1 Form II, 2-Butanone Solvate;

9) Compound 1 Form II, Ethyl Formate Solvate; and

10) Compound 1 Form II, 2-Methyltetrahydrofuran Solvate.

[0051]  Figure 5 provides an X-ray diffraction pattern of Compound 1 Form II, Methanol

Solvate.

[0052]  Figure 6 provides an X-ray diffraction pattern of Compound 1 Form II, Ethanol

Solvate.

[0053]  Figure 7 provides an X-ray diffraction pattern of Compound 1 Form II, Acetone

Solvate.

[0054]  Figure 8 provides an X-ray diffraction pattern of Compound 1 Form II, 2-Propanol

Solvate.

[0055]  Figure 9 provides an X-ray diffraction pattern of Compound 1 Form II, Acetonitrile

Solvate.

[0056]  Figure 10 provides an X-ray diffraction pattern of Compound 1 Form II,

Tetrahydrofuran Solvate.

[0057]  Figure 11 provides an X-ray diffraction pattern of Compound 1 Form II, Methyl

Acetate Solvate.

[0058]  Figure 12 provides an X-ray diffraction pattern of Compound 1 Form II, 2-Butanone

Solvate.

[0059]  Figure 13 provides an X-ray diffraction pattern of Compound 1 Form II, Ethyl

Formate Solvate.

[0060] Figure 14 provides an X-ray diffraction pattern of Compound 1 Form II, 2-
Methyltetrahydrofuran Solvate.

[0061]  Figure 15 is a differential scanning calorimetry (DSC) trace of Compound 1 Form II,

Acetone Solvate.
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[0062]  Figure 16 is a Thermogravimetric analysis (TGA) plot of Compound 1 Form I,

Acetone Solvate.

[0063] Figure 17 is a conformational image of Compound 1 Form II, Acetone Solvate based

on single crystal X-ray analysis.
[0064] Figure 18 is a conformational image of the dimer of Compound 1 HCI Salt Form A.

[0065]  Figure 19 is an X-ray diffraction pattern of Compound 1 HCl Salt Form A calculated

from the crystal structure.

[0066]  Figure 20 is an 'HNMR spectrum of Compound 1.

[0067]  Figure 21 is an "HNMR spectrum of Compound 1 HCI salt.

[0068] Figure 22 is a differential scanning calorimetry (DSC) trace of Compound 1 Form 1.

[0069] Figure 23 is a conformational picture of Compound 1 Form I based on single crystal
X-ray analysis.
[0070] Figure 24 is a conformational image of Compound 1 Form II, Acetone Solvate, based

on single crystal X-ray analysis.

[0071]  Figure 25 is a solid state >C NMR spectrum (15.0 kHz spinning) of Compound 1

Form I1, Acetone Solvate.

[0072]  Figure 26 is a solid state "’F NMR spectrum (12.5 kHz spinning) of Compound 1

Form 11, Acetone Solvate.

[0073]  Figure 27 is an X-ray diffraction pattern of Compound 1 HCI Salt Form A calculated

from the crystal structure.

[0074]  Figure 28 is a graph depicting Compound 1 pH gradient dissolution profiles for a
tablet made by a high shear granulation (HSG) process and a twin screw wet granulation
(TSWG) process (LOD stands for loss on drying, a measure to define the amount of water in a

powder/granule).
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DETAILED DESCRIPTION

DEFINITIONS

[0075]  Asused herein, “CFTR?” stands for cystic fibrosis transmembrane conductance

regulator.

[0076]  As used herein, a “4F508” or “F508del” is a specific mutation within the CFTR
protein. The mutation is a deletion of the three nucleotides that comprise the codon for amino
acid phenylalanine at position 508, resulting in CFTR protein that lacks this particular

phenylalanine.

[0077]  As used herein, a patient who is “homozygous” for a particular mutation, e.g. F508del,

has the same mutation on both alleles.

[0078]  As used herein, a patient who is “heterozygous” for a particular mutation, e.g.

F508del, has this mutation on one allele, and a different mutation on the other allele.

[0079]  As used herein, the term “CFTR corrector” refers to a compound that augments or
induces the amount of functional CFTR protein to the cell surface, resulting in increased

functional activity.

[0080]  As used herein, the term “CFTR potentiator” refers to a compound that augments or
induces the channel activity of CFTR protein located at the cell surface, resulting in increased

functional activity.

[0081]  As used herein, the term “active pharmaceutical ingredient” or "API" refers to a
biologically active compound. Exemplary APIs include 3-(6-(1-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid
(Compound 1).

[0082]  The terms “solid form”, “solid forms” and related terms, when used herein to refer to
3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)
benzoic acid (Compound 1), refer to a solid form e.g. crystals and the like, comprising

Compound 1 which is not predominantly in a liquid or a gaseous state.

[0083]  As used herein, the term "substantially amorphous" refers to a solid material having

little or no long range order in the position of its molecules. For example, substantially
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amorphous materials have less than about 15% crystallinity (e.g., less than about 10%
crystallinity or less than about 5% crystallinity). It is also noted that the term 'substantially
amorphous' includes the descriptor, 'amorphous', which refers to materials having no (0%)

crystallinity.

[0084]  As used herein, the term "substantially crystalline” (as in the phrase substantially
crystalline Compound 1 Form I, Compound 1 Form 11, or Compound 1 HCI Salt Form A) refers
to a solid material having predominantly long range order in the position of its molecules. For
example, substantially crystalline materials have more than about 85% crystallinity (e.g., more
than about 90% crystallinity or more than about 95% crystallinity). It is also noted that the term
'substantially crystalline' includes the descriptor, ‘crystalline’, which refers to materials having

100% crystallinity.

[0085]  The term “crystalline” and related terms used herein, when used to describea
substance, component, product, or form, means that the substance, component or product is
substantially crystalline as determined by X-ray diffraction. (See, e.g., Remington: The Science
and Practice of Pharmacy, 21st Ed., Lippincott Williams & Wilkins, Baltimore, Md. (2003); The
United States Pharmacopeia, 23™ ed., 1843-1844 (1995)).

[0086]  As used herein, the term “composition” generally refers to a composition of two or
more components, usually one or more drugs (e.g., one drug (e.g., Compound 1 Form I,
Compound 1 Form II, or Compound 1 HCI Salt Form A)) and one or more pharmaceutical

excipients.

[0087]  As used herein, the term “solid dosage form” generally refers to a pharmaceutical
composition, which when used in an oral mode of administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is mixed with at least

one inert, pharmaceutically acceptable excipient or carrier.

[0088]  As used herein, an “excipient” includes functional and non-functional ingredients in a

pharmaceutical composition.

[0089]  As used herein, a “disintegrant” is an excipient that hydrates a pharmaceutical
composition and aids in tablet dispersion. As used herein, a “diluent” or “filler” is an excipient

that adds bulkiness to a pharmaceutical composition.
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[0090]  Asused herein, a “surfactant” is an excipient that imparts pharmaceutical

compositions with enhanced solubility and/or wetability.

[0091]  Asused herein, a “binder” is an excipient that imparts a pharmaceutical composition

with enhanced cohesion or tensile strength (e.g., hardness).

[0092]  As used herein, a “glidant” is an excipient that imparts a pharmaceutical compositions

with enhanced flow properties.

[0093]  As used herein, a “colorant” is an excipient that imparts a pharmaceutical composition
with a desired color. Examples of colorants include commercially available pigments such as
FD&C Blue # 1 Aluminum Lake, FD&C Blue #2, other FD&C Blue colors, titanium dioxide,
iron oxide, and/or combinations thereof. In one embodiment, the pharmaceutical composition

provided by the invention is purple.

[0094]  Asused herein, a “lubricant” is an excipient that is added to pharmaceutical
compositions that are pressed into tablets. The lubricant aids in compaction of granules into

tablets and ejection of a tablet of a pharmaceutical composition from a die press.

[0095]  Asused herein, “cubic centimeter” and “cc” are used interchangeably to represent a

unit of volume. Note that 1 cc =1 mL.

[0096]  As used herein, “kiloPond” and “kP” are used interchangeably and refer to the

measure of force where a kP = approximately 9.8 Newtons.

[0097]  As used herein, “friability” refers to the property of a tablet to remain intact and
withhold its form despite an external force of pressure. Friability can be quantified using the

mathematical expression presented in equation 1:
(W ")
% friabiliy =100 x =——=< ey

wherein W, is the original weight of the tablet and Wis the final weight of the tablet after it is
put through the friabilator. Friability is measured using a standard USP testing apparatus that
tumbles experimental tablets for 100 or 400 revolutions. Some tablets of the invention have a
friability of less than 5.0%. In another embodiment, the friability is less than 2.0%. In another

embodiment, the target friability is less than 1.0% after 400 revolutions.
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[0098] As used herein, “mean particle diameter” is the average particle diameter as measured
using techniques such as laser light scattering, image analysis, or sieve analysis. In one
embodiment, the granules used to prepare the pharmaceutical compositions provided by the

invention have a mean particle diameter of less than 1.0 mm.

[0099]  As used herein, “bulk density” is the mass of particles of material divided by the total
volume the particles occupy. The total volume includes particle volume, inter-particle void
volume and internal pore volume. Bulk density is not an intrinsic property of a material; it can
change depending on how the material is processed. In one embodiment, the granules used to
prepare the pharmaceutical compositions provided by the invention have a bulk density of about

0.5-0.7 g/cc.

[00100] An effective amount or “therapeutically effective amount” of a drug compound of the
invention may vary according to factors such as the disease state, age, and weight of the subject,
and the ability of the compound of the invention to elicit a desired response in the subject.
Dosage regimens may be adjusted to provide the optimum therapeutic response. An effective
amount is also one in which any toxic or detrimental effects (e.g., side effects) of the compound

of the invention are outweighed by the therapeutically beneficial effects.

[00101] As used herein, and unless otherwise specified, the terms “therapeutically effective
amount” and “‘effective amount” of a compound mean an amount sufficient to provide a
therapeutic benefit in the treatment or management of a disease or disorder, or to delay or
minimize one or more symptoms associated with the disease or disorder. A “therapeutically
effective amount” and “effective amount” of a compound mean an amount of therapeutic agent,
alone or in combination with one or more other agent(s), which provides a therapeutic benefit in
the treatment or management of the disease or disorder. The terms “therapeutically effective
amount” and “effective amount” can encompass an amount that improves overall therapy,
reduces or avoids symptoms or causes of disease or disorder, or enhances the therapeutic

efficacy of another therapeutic agent.

[00102] “Substantially pure” as used in the phrase “substantially pure Compound 1 Form 1,
Compound 1 Form II, or Compound 1 HCI Salt Form A,” means greater than about 90% purity.

In another embodiment, substantially pure refers to greater than about 95% purity. In another
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embodiment, substantially pure refers to greater than about 98% purity. In another embodiment,

substantially pure refers to greater than about 99% purity.

[00103] With respect to Compound ! (e.g., Compound 1 Form I, Compound 1 Form I,
Compound 1 HCI Salt Form A), the terms “about” and “approximately”, when used in
connection with doses, amounts, or weight percent of ingredients of a composition or a dosage
form, mean a dose, amount, or weight percent that is recognized by one of ordinary skill in the
art to provide a pharmacological effect equivalent to that obtained from the specified dose,
amount, or weight percent. Specifically the term “about” or “approximately” means an
acceptable error for a particular value as determined by one of ordinary skill in the art, which
depends in part on how the value is measured or determined. In certain embodiments, the term
“about” or “approximately” means within 1, 2, 3, or 4 standard deviations. In certain
embodiments, the term “about” or “approximately” means within 30%, 25%, 20%, 15%, 10%,
9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, or 0.05% of a given value or range.

[00104] Unless otherwise specified, the term “Compound 1” includes, but is not limited to, the
solid forms of Compound 1 as described herein, e.g. Compound 1 Form I; Compound 1 Form II,

or Compound 1 HCI Salt Form A, as well as combinations thereof.
PHARMACEUTICAL COMPOSITIONS

[00105] The invention provides pharmaceutical compositions, pharmaceutical formulations
and solid dosage forms comprising Compound 1 which may be in substantially crystalline form.
In some embodiments, Compound 1 is in crystalline Form I (Compound 1 Form I). In some
embodiments, Compound 1 is in crystalline Form II (Compound 1 Form II). In some
embodiments, Compound 1 is in crystalline HCI salt form (Compound 1 HCI Salt Form A). In
some embodiments of this aspect, the amount of Compound 1 that is present in the
pharmaceutical composition is 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg, 200 mg, 250 mg,
or 400 mg. In some embodiments of this aspect, weight/weight relative percent of Compound 1
that is present in the pharmaceutical composition is from 10 to 75 percent. In these and other
embodiments, 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-
methylpyridin-2-yl)benzoic acid is present as substantially pure Compound 1. “Substantially

pure” means greater than ninety percent pure; preferably greater than 95 percent pure; more
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preferably greater than 99.5 percent pure (i.e., not mixed with other crystalline forms of

Compound 1).

[00106] Thus in one aspect, the invention provides a pharmaceutical composition comprising:

a. Compound 1;

b. a filler;

c. a disintegrant;

d. a surfactant;

€. a diluent;

f. a lubricant; and

g. a glidant or a binder.

[00107] In one embodiment of this aspect, the pharmaceutical composition comprises 25 mg of
Compound 1. In another embodiment of this aspect, the pharmaceutical composition comprises
50 mg of Compound 1. In another embodiment of this aspect, the pharmaceutical composition
comprises 100 mg of Compound 1. In another embodiment of this aspect, the pharmaceutical
composition comprises 125 mg of Compound 1. In another embodiment of this aspect, the
pharmaceutical composition comprises 150 mg of Compound 1. In another embodiment of this
aspect, the pharmaceutical composition comprises 200 mg of Compound 1. In another
embodiment of this aspect, the pharmaceutical composition comprises 250 mg of Compound 1.
In another embodiment of this aspect, the pharmaceutical composition comprises 300 mg of
Compound 1. In another embodiment of this aspect, the pharmaceutical composition comprises

400 mg of Compound 1.

[00108] In some embodiments, the pharmaceutical compositions comprises Compound 1,
wherein Compound 1 is present in an amount of at least 15 wt% (e.g., at least 20 wt%, at least 30
wt%, at least 40 wt%, at least 50 wt%, at least 60 wt%, or at least 70 wt%) by weight of the

composition.

[00109] In some embodiments, the pharmaceutical composition comprises Compound 1, a
filler, a diluent, a disintegrant, a surfactant, a glidant, and a lubricant. In this embodiment, the

composition comprises from about 20 wt% to about 50 Wit% (e.g., about 25-35 wt%) of
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Compound 1 by weight of the composition, and more typically, from 25 wt% to about 45 wt%
(e.g., about 28-32 wt%) of Compound 1 by weight of the composition.

[00110] In some embodiments, the pharmaceutical composition comprises Compound 1, a
filler, a diluent, a disintegrant, a surfactant, a binder, and a lubricant. In this embodirhent, the
composition comprises from about 30 wt% to about 60 wt% (e.g., about 40-55 wt%) of
Compound 1 by weight of the composition, and more typically from 35 wt% to about 70 wt%
(e.g., about 45-55 wt%) of Compound 1 by weight of the composition.

[00111] The concentration of Compound 1 in the composition depends on several factors such
as the amount of pharmaceutical composition needed to provide a desired amount of Compound

1 and the desired dissolution profile of the pharmaceutical composition.

[00112] In another embodiment, the pharmaceutical composition comprises Compound 1, in
which Compound 1 in its solid form has a mean particle diameter, measured by light scattering
(e.g., using a Malvern Mastersizer available from Malvern Instruments in England) of 0.1
microns to 10 microns. In another embodiment, the particle size of Compound 1 is 1 micron to 5

microns. In another embodiment, Compound 1 has a particle size D50 of 2.0 microns.

[00113] As indicated, in addition to Compound 1, in some embodiments of the invention, the
pharmaceutical compositions which are oral formulations also comprise one or more excipients
such as fillers, disintegrants, surfactants, diluents, binders, glidants, lubricants, colorants, or

fragrances and any combination thereof.

[00114] Fillers suitable for the invention are compatible with the ingredients of the
pharmaceutical composition, i.c., they do not substantially reduce the solubility, the hardness, the
chemical stability, the physical stability, or the biological activity of the pharmaceutical
composition. Exemplary fillers include: celluloses, modified celluloses, (e.g. sodium
carboxymethyl cellulose, ethyl cellulose hydroxymethyl cellulose, hydroxypropylcellulose),
cellulose acetate, microcrystalline cellulose, caléium phosphates, dibasic calcium phosphate,
starches (e.g. corn starch, potato starch), sugars (e.g., sorbitol) lactose, sucrose, or the like), or

any combination thereof.

[00115] Thus, in one embodiment, the pharmaceutical composition compriSes at least one filler

in an amount of at least 5 wt% (e.g., at least about 20 wt%, at least about 30 wt%, or at least
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about 40 wt%) by weight of the composition. For example, the pharmaceutical composition
comprises from about 10 wt% to about 60 wt% (e.g., from about 20 wt% to about 55 wt%, from
about 25 wt% to about 50 wt%, or from about 27 wt% to about 45 wt%) of filler, by weight of
the composition. In another example, the pharmaceutical composition comprises at least about
20 wt% (e.g., at least 30 wt% or at least 40 wt%) of microcrystalline cellulose, for example MCC
Avicel PH102, by weight of the composition. In yet another example, the pharmaceutical
composition comprises from about 10 wt% to about 60 wt% (e.g., from about 20 wt% to about
55 wt% or from about 25 wt% to about 45 wt%) of microcellulose, by weight of the

composition.

[00116] Disintegrants suitable for the invention enhance the dispersal of the pharmaceutical
composition and are compatible with the ingredients of the pharmaceutical composition, i.¢.,
they do not substantially reduce the chemical stability, the physical stability, the hardness, or the
biological activity of the pharmaceutical composition. Exemplary disintegrants include

croscarmellose sodium, sodium starch glycolate, or a combination thereof.

[00117] Thus, in one embodiment, the pharmaceutical composition comprises disintegrant in
an amount of about 10 wt% or less (e.g., about 7 wt% or less, about 6 wt% or less, or about 5
wt% or less) by weight of the composition. For example, the pharmaceutical composition
comprises from about 1 wt% to about 10 wt% (e.g., from about 1.5 wt% to about 7.5 wt% or
from about 2.5 wt% to about 6 wt%) of disintegrant, by weight of the composition. In another
example, the pharmaceutical composition comprises about 10 wt% or less (¢.g., 7 wt% or less, 6
wt% or less, or 5 wt% or less) of croscarmellose sodium, by weight of the composition. In yet
another example, the pharmaceutical composition comprises from about 1 wt% to about 10 wt%
(e.g., from about 1.5 wt% to about 7.5 wt% or from about 2.5 wt% to about 6 wt%) of
croscarmellose sodium, by weight of the composition. In some examples, the pharmaceutical
composition comprises from about 0.1% to about 10 wt% (e.g., from about 0.5 wt% to about 7.5
wt% or from about 1.5 wt% to about 6 wt%) of disintegrant, by weight of the composition. In
still other examples, the pharmaceutical composition comprises from about 0.5% to about 10
wt% (e.g., from about 1.5 wt% to about 7.5 wt% or from about 2.5 wt% to about 6 wt%) of

disintegrant, by weight of the composition.
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[00118] Surfactants suitable for the invention enhance the wettability of the pharmaceutical
composition and are compatible with the ingredients of the pharmaceutical composition, i.e.,
they do not substantially reduce the chemical stability, the physical stability, the hardness, or the
biological activity of the pharmaceutical composition. Exemplary surfactants include sodium
lauryl sulfate (SLS), sodium stearyl fumarate (SSF), polyoxyethylene 20 sorbitan mono-oleate

(e.g., Tween'™), any combination thereof, or the like.

[00119] Thus, in one embodiment, the pharmaceutical composition comprises a surfactant in
an amount of about 10 wt% or less (e.g., about 5 wt% or less, about 2 wt% or less, about 1 wt%
or less, about 0.8 wt% or less, or about 0.6 wt% or less) by weight of the composition. For
example, the pharmaceutical composition includes from about 10 wt% to about 0.1 wt% (e.g.,
from about 5 wt% to about 0.2 wt% or from about 2 wt% to about 0.3 wt%) of surfactant, by
weight of the composition. In another example, the pharmaceutical composition comprises 10
wt% or less (e.g:, about 5 wt% or less, about 2 wt% or less, about 1 wt% or less, about 0.8 wt%
or less, or about 0.6 wt% or less) of sodium lauryl sulfate, by weight of the composition. In yet
another example, the pharmaceutical composition comprises from about 10 wt% to about 0.1
wt% (e.g., from about 5 wt% to about 0.2 wt% or from about 2 wt% to about 0.3 wt%) of sodium

lauryl sulfate, by weight of the composition.

[00120] Binders suitable for the invention enhance the tablet strength of the pharmaceutical
composition and are compatible with the ingredients of the pharmaceutical composition, i.e.,
they do not substantially reduce the chemical stability, the physical stability, or the biological
activity of the pharmaceutical composition. Exemplary binders include polyvinylpyrrolidone,
dibasic calcium phosphate, sucrose, corn (maize) starch, modified cellulose (e.g., hydroxymethyl

cellulose), or any combination thereof.

[00121] Thus, in one embodiment, the pharmaceutical composition comprises a binder in an
amount of at least about 0.1 wt% (e.g., at least about 1 wt%, at least about 3 wt%, at least about 4
wt%, or at least about 5 wt%) by weight of the composition.  For example, the pharmaceutical
composition comprises from about 0.1 wt% to about 10 wt% (e.g., from about 1 wt% to about 10
wt% or from about 2 wt% to about 7 wt%) of binder, by weight of the composition. In another
example, the pharmaceutical composition comprises at least about 0.1 wt% (e.g., at least about 1

wt%, at least about 2 wt%, at least about 3 wt%, or at least about 4 wt%) of
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polyvinylpyrrolidone, by weight of the composition. In yet another example, the pharmaceutical
composition comprises a glidant in an amount ranging from about 0.1 wt% to about 10 wt%
(e.g., from about 1 wt% to about 8 wt% or from about 2 wt% to about 5 wt%) of

polyvinylpyrrolidone, by weight of the composition.

[00122] Diluents suitable for the invention may add necessary bulk to a formulation to prepare
tablets of the desired size and are generally compatible with the ingredients of the
pharmaceutical composition, i.e., they do not substantially reduce the solubility, the hardness, the
chemical stability, the physical stability, or the biological activity of the pharmaceutical
composition. Exemplary diluents include: sugars, for example, confectioner's sugar,
compressible sugar, dextrates, dextrin, dextrose, lactose, mannitol, sorbitol, cellulose, and
modified celluloses, for example, powdered cellulose, talc, calcium phosphate, starch, or any

combination thereof.

[00123] Thus, in one embodiment, the pharmaceutical composition comprises a diluent in an
amount of 40 wt% or less (e.g., 35 wt% or less, 30 wt% or less, or 25 wt% or less, or 20 wt% or
less, or 15 wt% or less, or 10 wt% or less) by weight of the composition. For example, the
pharmaceutical composition comprises from about 40 wt% to about 1 wt% (e.g., from about 35
wt% to about 5 wt% or from about 30 wt% to about 7 wt%, from about 25 wt% to about 10 wt%,
from about 20 wt% to about 15 wt%) of diluent, by weight of the composition. In another
example, the pharmaceutical composition comprises 40 wt% or less (e.g., 35 wt% or less, 25
wt% or less, or 15 wt% or less) of mannitol, by weight of the composition. In yet another
example, the pharmaceutical composition comprises from about 35 wt% to about 1 wt% (e.g.,
from about 30 wt% to about 5 wt% or from about 25 wt% to about 10 wt%) of mannitol, by

weight of the composition.

[00124] Glidants suitable for the invention enhance the flow properties of the pharmaceutical
composition and are compatible with the ingredients of the pharmaceutical composition, i.e.,
they do not substantially reduce the solubility, the hardness, the chemical stability, the physical
stability, or the biological activity of the pharmaceutical composition. Exemplary glidants

include colloidal silicon dioxide, talc, or a combination thereof.

[00125] Thus, in one embodiment, the pharmaceutical composition comprises a glidant in an

amount of 2 wt% or less (e.g., 1.75 wt%, 1.25 wt% or less, or 1.00 wt% or less) by weight of the
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composition. For example, the pharmaceutical composition comprises from about 2 wt% to
about 0.05 wt% (e.g., from about 1.5 wt% to about 0.07 wt% or from about 1.0 wt% to about
0.09 wt%) of glidant, by weight of the composition. In another example, the pharmaceutical
composition comprises 2 wt% or less (e.g., 1.75 wt%, 1.25 wt% or less, or 1.00 wt% or less) of
colloidal silicon dioxide, by weight of the composition. In yet another example, the
pharmaceutical composition comprises from about 2 wt% to about 0.05 wt% (e.g., from about
1.5 wt% to about 0.07 wt% or from about 1.0 wt% to about 0.09 wt%) of colloidal silicon

dioxide, by weight of the composition.

[00126] In some embodiments, the pharmaceutical composition can include an oral solid
pharmaceutical dosage form which can comprise a lubricant that can prevent adhesion of a
granulate-bead admixture to a surface (e.g., a surface of a mixing bowl, a compression die and/or
punch). A lubricant can also reduce interparticle friction within the granulate and improve the

- compression and ejection of compressed pharmaceutical compositions from a die press. The
lubricant is also compatible with the ingredients of the pharmaceutical composition, i.e., they do
not substantially reduce the solubility, the hardness, or the biological activity of the
pharmaceutical composition. Exemplary lubricants include magnesium stearate, calcium
stearate, zinc stearate, sodium stearate, stearic acid, aluminum stearate, leucine, glyceryl
behenate, hydrogenated vegetable oil or any combination thereof. In one embodiment, the
pharmaceutical composition comprises a lubricant in an amount of 5§ wt% or less (e.g., 4.75 wt%,
4.0 wt% or less, or 3.00 wt% or less, or 2.0 wt% or less) by weight of the composition. For
example, the pharmaceutical composition comprises from about 5 wt% to about 0.10 wt% (e.g.,
from about 4.5 wt% to about 0.5 wt% or from about 3 wt% to about 1 wt%) of lubricant, by
weight of the composition. In another example, the pharmaceutical composition comprises 5
wt% or less (e.g., 4.0 wt% or less, 3.0 wt% or less, or 2.0 wt% or less, or 1.0 wt% or less) of
magnesium stearate, by weight of the composition. In yet another example, the pharmaceutical
composition comprises from about 5 wt% to about 0.10 wt% (e.g., from about 4.5 wt% to about
0.15 wt% or from about 3.0 wt% to about 0.50 wt%) of magnesium- stearate, by weight of the

composition.

[00127] Pharmaceutical compositions of the invention can optionally comprise one or more
colorants, flavors, and/or fragrances to enhance the visual appeal, taste, and/or scent of the

composition. Suitable colorants, flavors, or fragrances are compatible with the ingredients of the
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pharmaceutical composition, i.e., they do not substantially reduce the solubility, the chemical
stability, the physical stability, the hardness, or the biological activity of the pharmaceutical
composition. In one embodiment, the pharmaceutical composition comprises a colorant, a
flavor, and/or a fragrance. In one embodiment, the pharmaceutical compositions provided by the

invention are purple.

[00128] In some embodiments, the pharmaceutical composition includes or can be made into
tablets and the tablets can be coated with a colorant and optionally labeled with a logo, other
image and/or text using a suitable ink. In still other embodiments, the pharmaceutical
composition includes or can be made into tablets and the tablets can be coated with a colorant,
waxed, and optionally labeled with a logo, other image and/or text using a suitable ink. Suitable
colorants and inks are compatible with the ingredients of the pharmaceutical composition, i.c.,
they do not substantially reduce the solubility, the chemical stability, the physical stability, the
hardness, or the biological activity of the pharmaceutical composition. The suitable colorants
and inks can be any color and are water based or solvent based. In one embodiment, tablets
made from the pharmaceutical composition are coated with a colorant and then labeled with a
logo, other image, and/or text using a suitable ink. For example, tablets comprising
pharmaceutical composition as described herein can be coated with about 3 wt% (e.g., less than
about 6 wt% or less than about 4 wt%) of film coating comprising a colorant. The colored
tablets can be labeled with a logo and text indicating the strength of the active ingredient in the
tablet using a suitable ink. In another example, tablets comprising pharmaceutical composition
as described herein can be coated with about 3 wt% (e.g., less than about 6 wt% or less than

about 4 wt%) of a film coating comprising a colorant.

[00129] In another embodiment, tablets made from the pharmaceutical composition are coated
with a colorant, waxed, and then labeled with a logo, other image, and/or text using a suitable
ink. For example, tablets comprising pharmaceutical composition as described herein can be
coated with about 3 wt% (e.g., less than about 6 wt% or less than about 4 wt%) of film coating
comprising a colorant. The colored tablets can be waxed with Carnauba wax powder weighed
out in the amount of about 0.01% w/w of the starting tablet core weight. The waxed tablets can
be labeled with a logo and text indicating the strength of the active ingredient in the tablet using
a suitable ink. In another example, tablets comprising pharmaceutical composition as described

herein can be coated with about 3 wt% (e.g., less than about 6 wt% or less than about 4 wt%) of
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“a film coating comprising a colorant The colored tablets can be waxed with Carnauba wax
powder weighed out in the amount of about 0.01% w/w of the starting tablet core weight. The
waxed tablets can be labeled with a logo and text indicating the strength of the active ingredient
in the tablet using a pharmaceutical grade ink such as a black ink (e.g., Opacode® S-1-17823, a

solvent based ink, commercially available from Colorcon, Inc. of West Point, PA.).

[00130] One exemplary pharmaceutical composition comprises from about 15 wt% to about 70
wt% (e.g., from about 15 wt% to about 60 wt%, from about 15 wt% to about 50 wt%, or from
about 15 wt% to about 40 wt%, or from about 20 wt% to about 70 wt%, or from about 30 wt% to
about 70 wt%, or from about 40 wt% to about 70 wt%, or from about 50 wt% to about 70 wt%)
of Compound 1, by weight of the composition. The aforementioned compositions can also
include one or more pharmaceutically acceptable excipients, for example, from about 20 wt% to
about 50 wt% of a filler; from about 1 wt% to about 5 wt% of a disintegrant; from about 2 wt%
to about 0.3 wt% of a surfactant; from about 0.1 wt% to about 5 wt% of a binder; from about 1
wt% to about 30 wt% of a diluent; from about 2 wt% to about 0.05 wt% of a glidant; and from
about 5 wt% to about 0.1 wt% of a lubricant. Or, the pharmaceutical composition comprises a
composition containing from about 15 wt% to about 70 wt% (e.g., from about 20 wt% to about
40 wt%, from about 25 wt% to about 60 wt%, or from about 30 wt% to about 55 wt%) of
Compound 1, by weight of the composition; and one or more excipients, for example, from about
20 wt% to about 50 wt% of a filler; from about 1 wt% to about 5 wt% of a disintegrant; from
about 2 wt% to about 0.3 wt% of a surfactant; from about 0.1 wt% to about 5 wt% of a binder;
from about 1 wt% to about 30 wt% of a diluent; from about 2 wt% to about 0.05 wt% of a
glidant; and from about 5 wt% to about 0.1 wt% of a lubricant.

[00131] Another exemplary pharmaceutical composition comprises from about 15 wt% to
about 70 wt% (e.g., from about 15 wt% to about 60 wt%, from about 15 wt% to about 50 wt%,
or from about 15 wt% to about 40 wt% or from about 20 wt% to about 70 wt%, or from about 30
wt% to about 70 wt%, or from about 40 wt% to about 70 wt%, or from about 50 wt% to about 70
wt%) of Compound 1 by weight of the composition, and one or more excipients, for example,
from about 20 wt% to about 50 wt% of a filler; from about 1 wt% to about 5 wt% of a
disintegrant; from about 2 wt% to about 0.3 wt% of a surfactant; from about 0.1 wt% to about 5
wt% of a binder; from about 1 wt% to about 30 wt% of a diluent; from about 2 wt% to about
0.05 wt% of a glidant; and from about 2 wt% to about 0.1 wt% of a lubricant,
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[00132] Another exemplary pharmaceutical composition comprises from about 15 wt% to
about 70 wt% (e.g., from about 15 wt% to about 60 wt%, from about 15 wt% to about 50 wt%,
or from about 15 wt% to about 40 wt% or from about 20 wt% to about 70 wt%, or from about 30
wt% to about 70 wt%, or from about 40 wt% to about 70 wt%, or from about 50 wt% to about 70
wt%) of Compound 1 by weight of the composition, and one or more excipients, for example,
from about 20 wt% to about 50 wt% of a filler; from about 1 wt% to about 5 wt% of a
disintegrant; from about 2 wt% to about 0.3 wt% of a surfactant; from about 0.1 wt% to about 5
wt% of a binder; from about 1 wt% to about 30 wt% of a diluent; from about 2 wt% to about
0.05 wt% of a glidant; and from about 2 wt% to about 0.1 wt% of a lubricant.

[00133] Another exemplary pharmaceutical composition comprises from about 15 wt% to
about 70 wt% (e.g., from about 15 wt% to about 60 wt%, from about 15 wt% to about 50 wt%,
or from about 15 wt% to about 40 wt% or from about 20 wt% to about 70 wt%, or from about 30
wt% to about 70 wt%, or from about 40 wt% to about 70 wt%, or from about 50 wt% to about 70
wt%) of Compound 1 and one or more excipients, for example, from about 20 wt% to about 50
wt% of a filler; from about 1 wt% to about 5 wt% of a disintegrant; from about 2 wt% to about
0.3 wt% of a surfactant; from about 0.1 wt% to about 5 wt% of a binder; from about 1 wt% to
about 30 wt% of a diluent; from about 2 wt% to about 0.05 wt% of a glidant; and from about 2
wt% to about 0.1 wt% of a lubricant. |

[00134] In one embodiment, the invention is a granular pharmaceutical composition

comprising:
a. about 30 wt% of Compound 1 by weight of the composition;
b. about 42 wt% of microcrystalline cellulose by weight of the composition;
C. about 21 wt% of mannitol by weight of the composition;
d. about 3 wt% of sodium croscarmellose sodium by weight of the composition;
e. about 1 wt% of sodiurﬁ lauryl sulfate by weight of the composition;
f. about 2 wt% of magnesium stearate by weight of the composition; and
g. about 0.5 wt% of colloidal silica by weight of the composition.
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[00135] Another granular composition formulated into an oral formulation of the invention

comprises:
a. about 50 wt% of Compound 1;
b. about 30 wt% of microcrystalline cellulose by weight of the composition;
c. about 13 wt% of mannitol by weight of the composition;
d. about 2 wt% of sodium croscarmellose sodium by weight of the composition;
e. about 4 wt% of polyvinylpyrrolidone by weight of the composition; and
f about 1 wt% of sodium lauryl sulfate by weight of the composition.

[00136] In one embodiment, a pharmaceutical oral formulation of the invention comprises:

a. about 30 wt% of a Compound 1 by weight of the composition;

b. about 42 wt% of microcrystalline cellulose by weight of the composition;

C. about 21 wt% of mannitol by weight of the composition;

d. about 3 wt% of sodium croscarmellose sodium by weight of the composition;
e. about 1 wt% of sodium lauryl sulfate by weight of the composition;

f. about 2.5 wt% of magnesium stearate by weight of the composition; and

g. about 0.5 wt% of colloidal silica by weight of the composition.

[00137] Another pharmaceutical oral formulation of the invention comprises:

a. about 50 wt% of a Compound 1 by weight of the composition;

b. about 30 wt% of microcrystalline cellulose by weight of the composition;

c. about 13 wt% of mannitol by weight of the composition; |

d. about 4 wt% of sodium croscarmellose sodium by weight of the composition;
c. about 4 wt% of polyvinylpyrrolidone by weight of the composition

f. about 1 wt% of sodium lauryl sulfate by weight of the composition; and

g. about 0.5 wt% of magnesium stearate by weight of the composition.
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[00138] Another pharmaceutical oral formulation of the invention comprises:

a. about 60 wt% of a Compound 1 by weight of the composition;

b. about 20 wt% of microcrystalline cellulose by weight of the composition;

c. about 13 wt% of mannitol by weight of the composition;

d. about 4 wt% of sodium croscarmellose sodium by weight of the composition;
€. about 4 wt% of polyvinylpyrrolidone by weight of the composition

f. about 1 wt% of sodium lauryl sulfate by weight of the composition; and

g. about 0.5 wt% of magnesium stearate by weight of the composition.

[00139] Another pharmaceutical oral formulation of the invention comprises:
a. about 150 to 250 mg of Compound 1;
b. about 40 to 50 mg of mannitol;
c. about 120 to 130 mg of microcrystalline cellulose;
d. about 10 to 20 mg of croscarmellose sodium;
e. about 10 to 20 mg of polyvinylpyrrolidone;
f. about 1 to 5 mg of sodium lauryl sulfate; and
g. about 1 to 5 mg of magnesium stearate.
[00140] Another pharmaceutical oral formulation of the invention comprises:
a. about 200 mg of Compound 1;
b. about 43 mg of mannitol;
c. about 123 mg of microcrystalline cellulose;
d. about 15 mg of croscarmellose sodium; .
e. about 13 mg of polyvinylpyrrolidone;
f. about 3 mg of sodium 1aury1 sulfate; and

g. about 4 mg of magnesium stearate.
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[00141] Another pharmaceutical oral formulation of the invention comprises:
a. about 200 mg of Compound 1;
b. about 45 mg of mannitol;
c. about 123 mg of microcrystalline cellulose;
d. about 15 mg of croscarmellose sodium;
¢. about 10.4 mg of polyvinylpyrrolidone;
f. about 2.6 mg of sodium lauryl sulfate; and
g. about 4 mg of magnesium stearate.

[00142] Another pharmaceutical oral formulation of the invention comprises:

a. about 70 wt% of a Compound 1 by weight of the composition;

b. about 12 wt% of microcrystalline cellulose by weight of the composition;

C. about 11 wt% of mannitol by weight of the composition;

d. about 4 wt% of sodium croscarmellose sodium by weight of the composition;
€. about 4 wt% of polyvinylpyrrolidone by weight of the composition

f. about 1 wt% of sodium lauryl sulfate by weight of the composition; and

g. about 0.5 wt% of magnesium stearate by weight of the composition.

[00143] The pharmaceutical compositions of the invention can be processed into a tablet form,
capsule form, pouch form, lozenge form, or other solid form that is suited for oral administration.

Thus in some embodiments, the pharmaceutical compositions are in tablet form.

[00144] In still another pharmaceutical oral formulation of the invention, a shaped
pharmaceutical tablet composition having an initial hardness of 5-21 kP £ 20 percent comprises:
about 30 wt% of Compound 1, about 42 wt% of microcrystalline cellulose by weight of the
composition; about 21 wt% of mannitol by weight of the composition; about 3 wt% of sodium
croscarmellose sodium by weight of the composition; about 1 wt% of sodium lauryl sulfate by
weight of the composition; about 2.5 wt% of magnesium stearate by weight of the composition;

and about 0.5 wt% of colloidal silica by weight of the composition. Wherein the amount of
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Compound 1 in the shaped pharmaceutical tablet ranges from about 25 mg to about 250 mg, for

example, 50 mg, or 75 mg, or 100 mg, or 150 mg, 200 mg, or 250 mg Compound 1 per tablet.

[00145] In still another pharmaceutical oral formulation of the invention, a shaped
pharmaceutical tablet composition having an initial hardness of 5-21 kP £ 20 percent comprises:
about 49 wt% of a Compound 1; about 29 wt% of microcrystalline cellulose by weight of the
composition; about 12.6 wt% of mannitol by weight of the composition; about 4 wt% of sodium
croscarmellose sodium by weight of the composition; about 4 wt% of polyvinylpyrrolidone by
weight of the composition; about 1 wt% of sodium lauryl sulfate by weight of the composition;
and about 0.5 wt% of magnesium stearate by weight of the composition. The amount of
Compound 1 in the shaped pharmaceutical tablet ranges from about 25 mg to about 250 mg, for

example, 50 mg, or 75 mg, or 100 mg, or 150 mg, 200 mg, or 250 mg Compound 1 per tablet.

[00146] In certain embodiments, the shaped pharmaceutical tablet contains about 100 mg of
Compound 1. In certain embodiments, the shaped pharmaceutical tablet contains about 200 mg

of Compound 1.

[00147] Another aspect of the invention provides a pharmaceutical formulation consisting of a
tablet or capsule that includes a Compound 1 and other excipients (e.g., a filler, a disintegrant, a
surfactant, a binder, a glidant, a colorant, a lubricant, or any combination thereof), each of which
is described above and in the Examples below, wherein the tablet has a dissolution of at least
about 50% (e.g., at least about 60%, at least about 70%, at least about 80%, at least about 90%,
or at least about 99%) in about 30 minutes. In one example, the pharmaceutical composition
consists of a tablet that includes Compound 1 in an amount ranging from 25 mg to 250 mg, for
example, 25 mg, or 50 mg, or 75 mg, or 100 mg, or 150 mg, 200 mg, or 250 mg and one or more
excipients (e.g., a filler, a disintegrant, a surfactant, a binder, a glidant, a colorant, a lubricant, or
any combination thereof), each of which is described above and in the Examples below, wherein
the tablet has a dissolution of from about 50% to about 100% (e.g., from about 55% to about
95% or from about 60% to about 90%) in about 30 minutes. In another example, the
pharmaceutical composition consists of a tablet that comprises a composition comprising
Compound 1; and one or more excipients from: a filler, a diluent, a disintegrant, a surfactant, a

binder, a glidant, and a lubricant, wherein the tablet has a dissolution of at least about 50% (e.g.,
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at least about 60%, at least about 70%, at least about 80%, at least about 90%, or at least about

99%) in about 30 minutes.

[00148] Inone embodiment, the tablet comprises a composition comprising at least about 25
mg (e.g., at least about 30 mg, at least about 40 mg, or at least about 50 mg) of Compound 1; and
one or more excipients from: a filler, a diluent, a disintegrant, a surfactant, a binder, a glidant,
and a lubricant. In another embodiment, the tablet comprises a composition comprising at least
about 25 mg (e.g., at least about 30 mg, at least about 40 mg, at least about 50 mg, at least about
100 mg, or at least 150 mg) of Compound ! and one or more excipients from: a filler, a diluent, a

disintegrant, a surfactant, a binder, a glidant, and a lubricant.

[00149] Dissolution can be measured with a standard USP Type Il apparatus that employs a
dissolution media of 0.1% CTAB dissolved in 900 mL of DI water, buffered at pH 6.8 with 50
mM potassium phosphate monoasic, stirring at about 50-75 rpm at a temperature of about 37 °C.
A single experimental tablet is tested in each test vessel of the apparatus. Dissolution can also be
measured with a standard USP Type II apparatus that employs a dissolution media of 0.7%
sodium laury! sulfate dissolved in 900 mL of 50 mM sodium phosphate buffer (pH 6.8), stirring
at about 65 rpm at a temperature of about 37 °C. A single experimental tablet is tested in each
test vessel of the apparatus. Dissolution can also be measured with a standard USP Type 11
apparatus that employs a dissolution media of 0.5% sodium lauryl sulfate dissolved in 900 mL of
50 mM sodium phosphate buffer (pH 6.8), stirring at about 65 rpm at a temperature of about 37

°C. A single experimental tablet is tested in each test vessel of the apparatus.

METHODS FOR MAKING COMPOUND 1, COMPOUND 1 FORM I, COMPOUND 1
FORM II, COMPOUND 1 HC1 SALT FORM A

Compound 1

[00150] Compound 1 is used as the starting point for the other solid state forms and can be

prepared by coupling an acid chloride moiety with an amine moiety according to Schemes 1-4.
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Scheme 1. Synthesis of the acid chloride moiety.
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[00151] Scheme 1 depicts the preparation of 1-(2,2-difluorobenzo{d][1,3]dioxol-5-
yDcyclopropanecarbonyl chloride, which is used in Scheme 3 to make the amide linkage of

Compound 1.

[00152] The starting material, 2,2-difluorobenzo[d][1,3]dioxole-5-carboxylic acid, is
commercially available from Saltigo (an affiliate of the Lanxess Corporation). Reduction of the
carboxylc acid moiety in 2,2-difluorobenzo[d][1,3]dioxole-5-carboxylic acid to the primary
alcohol, followed by conversion to the corresponding chloride using thionyl chloride (SOCl,),
provides 5-(chloromethyl)-2,2-difluorobenzo[d][1,3]dioxole, which is subsequently converted to
2-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)acetonitrile using sodium cyanide. Treatment of 2-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl)acetonitrile with base and 1-bromo-2-chlorocthane provides 1-
(2,2-difluorobenzo[d][1,3]dioxol-5-yl)cyclopropanecarbonitrile. The nitrile moiety in 1-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl)cyclopropanecarbonitrile is converted to a carboxylic acid
using base to give 1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)cyclopropanecarboxylic acid, which

is converted to the desired acid chloride using thionyl chloride.
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Scheme 2. Alternative synthesis of the acid chloride moiety.
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[00153] Scheme 2 depicts an alternative synthesis of the requisite acid chloride. 5-
bromomethyl-2,2-difluoro-1,3-benzodioxole is coupled with ethyl cyanoacetate in the presence
of a palladium catalyst to form the corresponding alpha cyano cthyl ester. Saponification of the
ester moiety to the carboxylic acid gives the cyanoethyl compound. Alkylation of the cyanoethyl
compound with 1-bromo-2-chloro ethane in the presence of base gives the cyanocyclopropyl
compound. Treatment of the cyanocyclopropyl compound with base gives the carboxylate salt,
which is converted to the carboxylic acid by treatment with acid. Conversion of the carboxylic
acid to the acid chloride is then accomplished using a chlorinating agent such as thionyl chloride

or the like.
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Scheme 3. Synthesis of the amine moiety.
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[00154] Scheme 3 depicts the preparation of the requisite tert-butyl 3-(6-amino-3-
methylpyridin-2-yl)benzoate, which is coupled with 1-(2,2-difluorobenzo[d][1,3]dioxol-5-
yl)cyclopropanecarbonyl chloride in Scheme 3 to give Compound 1. Palladium-catalyzed
coupling of 2-bromo-3-methylpyridine with 3-(tert-butoxycarbonyl)phenylboronic acid gives
tert-butyl 3-(3-methylpyridin-2-yl)benzoate, which is subsequently converted to the desired

compound.

Scheme 4. Formation of an acid salt of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yI)

cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid.
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[00155] Scheme 4 depicts the coupling of 1-(2,2-difluorobenzo[d][1,3]dioxol-5-
yl)cyclopropanecarbonyl chloride with tert-butyl 3-(6-amino-3-methylpyridin-2-yl)benzoate
using triethyl amine and 4-dimethylaminopyridine to initially provide the tert-butyl ester of

Compound 1.

Compound ] Form I

[00156] Compound 1 Form I is prepared by dispersing or dissolving a salt form, such as the
HCl salt, of Compound 1 in an appropriate solvent for an effective amount of time. Treatment of
the tert-butyl ester with an acid such as HCI, gives the HCL salt of Compound 1, which is
typically a crystalline solid. Compound 1 Form I may also be prepared directly from the t-butyl

ester precursor by treatment with an appropriate acid, such as formic acid.

[00157] The HCl salt of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid can be used to make Form I by
dispersing or dissolving the HCI salt of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-y)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid in an appropriate solvent for an
effective amount of time. Other salts of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-y1)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid may be used, such as, for
example, salts derived from other mineral or organic acids. The other salts result from acid-
mediated hydrolysis of the t-butyl ester moiety. Salts derived from other acids may include, for
example, nitric, sulfuric, phosphoric, boric, acetic, benzoic and malonic. These salt forms of 3-
(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-
yl)benzoic acid may or may not be soluble, depending upon the solvent used, but lack of
solubility does not hinder formation of Form I. For example, in one embodiment, the appropriate
solvent may be water or an alcohol/water mixture such as 50% methanol/water mixture, even
though the HCI salt form of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid is only sparingly soluble in water.
In one embodiment, the appropriate solvent is water.

[00158] The effective amount of time for formation of Form I from the salt of 3-(6-(1-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid
can be any time between 2 to 24 hours or greater. It is recognized that the amount of time

needed is inversely proportional to the temperature. That is, the higher the temperature the less
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time needed to affect dissociation of acid to form Form I. When the solvent is water, stirring the
dispersion for approximately 24 hours at room temperature provides Form 1 in an approximately
98% yield. If a solution of the salt of 3-(6-(1-(2,2-difluorobenzo[d][ 1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid is desired for process purposes,
an elevated temperature may be used. After stirring the solution for an effective amount of time
at the elevated temperature, recrystallization upon cooling provides substantially pure Form L. In
one embodiment, substantially pure refers to greater than about 90% purity. In another
embodiment, substantially pure refers to greater than about 95% purity. In another embodiment,
substantially pure refers to greater than about 98% purity. In another embodiment, substantially
pure refers to greater than about 99% purity. The temperature selected depends in part on the
solvent used and is well within the determination capabilities of one of ordinary skill in the art.
In one embodiment, the temperature is between room temperature and about 80 °C. In another
embodiment, the temperature is between room temperature and about 40 °C. In another
embodiment, the temperature is between about 40 °C and about 60 °C. In another embodiment,

the temperature is between about 60 °C and about 80 °C.

[00159] Compound 1 Form I may also be formed directly from 3-(6-(1-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-
butylbenzoate (cf. Scheme 3), which is a precursor to the salt of Compound 1. Thus, 3-(6-(1-
(2,2-difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-
butylbenzoate is allowed to undergo reaction with an appropriate acid, such as, for example,

formic acid under appropriate reaction conditions to give Compound 1 Form 1.

[00160] Compound 1 Form I may be further purified by recrystallization from an organic
solvent. Examples of organic solvents include, but are not limited to, toluene, cumene, anisol, 1-
butanol, isopropyl acetate, butyl acetate, isobuty! acetate, methyl t-butyl ether, methyl isobutyl
ketone and 1-propanol-water mixtures. The temperature may be as described above. For
example, Form I is dissolved in 1-butanol at 75 °C until 1t is completely dissolved. Cooling
down the solution to 10 °C at a rate of 0.2 °C/min yields crystals of Form I which may be

isolated by filtration.

[00161] In one embodiment, Compound 1 Form I is characterized by one or more peaks at 15.2

to 15.6 degrees, 16.1 to 16.5 degrees, and 14.3 to 14.7 degrees in an X-ray powder diffraction
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obtained using Cu K alpha radiation. In another embodiment, Compound 1 Form I is
characterized by one or more peaks at 15.4, 16.3, and 14.5 degrees. In another embodiment,
Compound 1 Form I is further characterized by a peak at 14.6 to 15.0 degrees. In another
embodiment, Compound 1 Form I is further characterized by a peak at 14.8 degrees. In another
embodiment, Compound 1 Form I is further characterized by a peak at 17.6 to 18.0 degrees. In
another embodiment, Compound 1 Form I is further characterized by a peak at 17.8 degrees. In
another embodiment, Compound 1 Form 1 is further characterized by a peak at 16.4 to 16.8
degrees. In another embodiment, Compound 1 Form I is further characterized by a peak at 16.4
to 16.8 degrees. In another embodiment, Compound 1 Form 1 is further characterized by a peak
at 16.6 degrees. In another embodiment, Compound 1 Form 1 is further characterized by a peak
at 7.6 to 8.0 degrees. In another embodiment, Compound 1 Form I is further characterized by a
peak at 7.8 degrees. In another embodiment, Compound 1 Form I is further characterized by a
peak at 25.8 to 26.2 degrees. In another embodiment, Compound 1 Form I is further
characterized by a peak at 26.0 degrees. In another embodiment, Compound 1 Form I is further
characterized by a peak at 21.4 to 21.8 degrees. In another embodiment, Compound 1 Form I is
further characterized by a peak at 21.6 degrees. In another embodiment, Compound 1 Form I is
further characterized by a peak at 23.1 to 23.5 degrees. In another embodiment, Compound 1
Form I is further characterized by a peak at 23.3 degrees. In some embodiments, Compound 1
Form I is characterized by a diffraction pattern substantially similar to that of Figure 1. In some
embodiments, Compound 1 Form I is characterized by a diffraction pattern substantially similar

to that of Figure 2.

[00162] In some embodiments, the particle size distribution of D90 is about 82 pm or less for
Compound 1 Form I. In some embodiments, the particle size distribution of D50 is about 30 pm

or less for Compound 1 Form 1.

Compound 1 Form II

[00163] Compound 1 Form II is prepared by slurrying Compound 1 Form I in an appropriate
solvent at a sufficient concentration for a sufficient time. The slurry is then filtered centrifugally
or under vacuum and dried at ambient conditions for sufficient time to yield Compound 1 Form

IL.

[00164] In some embodiments, about 20 to 40 mg of Compound 1 Form I is slurried in about
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400 to 600 pL of an appropriate solvent. In another embodiment, about 25 to 35 mg of
Compound 1 Form I is slurried in about 450 to 550 pL of an appropriate solvent. In another
embodiment, about 30 mg of Compound 1 Form 1 is slurried in about 500 uL of an appropriate

solvent.

[00165] In some embodiments, the time that Compound 1 Form I is allowed to slurry with the
solvent is from1 hour to four days. More particularly, the time that Compound 1 Form I is

allowed to slurry with the solvent is from1 to 3 days. More particularly, the time is 2 days.

[00166] In some embodiments, the appropriate solvent is selected from an organic solvent of
sufficient size to fit the voids in the crystalline lattice of Compound 1 Form II. In other

embodiments, the solvate is of sufficient size to fit in voids measuring about 100 A,

[00167] In other embodiments, the solvent is selected from the group consisting of methanol,
ethanol, acetone, 2-propanol, acetonitrile, tetrahydrofuran, methyl acetate, 2-butanone, ethyl

formate, and 2-methyl tetrahydrofuran.

[00168] In other embodiments, a mixture of two or more of these solvents may be used to
obtain Compound 1 Form II. Alternatively, Compound 1 Form II may be obtained from a

mixture comprising one or more of these solvents and water.

[00169] In some embodiments, the effective amount of time for drying Compound 1 Form I is
1 to 24 hours. More particularly, the time is 6 to 18 hours. More particularly, the time is about

12 hours.

[00170] In another embodiment, Compound 1 Form II is prepared by dispersing or dissolving a
salt form of Compound 1, such as an HCI salt of Compound 1 in an appropriate solvent for an

effective amount of time.

[00171] Compound 1 Form II as disclosed herein comprises a crystalline lattice of Compound
1 in which voids in the crystalline lattice are empty, or occupied, or partially occupied by one or
more molecules of a suitable solvent. Suitable solvents include, but are not limited to, methanol,
ethanol, acetone, 2-propanol, acetonitrile, tetrahydrofuran, methyl acetate, 2-butanone, ethyl
formate, and 2-methyl tetrahydrofuran. Certain physical characterisics of Compound 1
isostructural solvate forms, such as X-ray powder diffraction, melting point and DSC, are not

substantially affected by the particular solvent molecule in question.
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[00172] Inone embodiment, Compound 1 Form II is characterized by one or more peaks at
21.50 to 21.90 degrees, 8.80 to 9.20 degrees, and 10.80 to 11.20 degrees in an X-ray powder
diffraction obtained using Cu K alpha radiation. In another embodiment, Compound 1 Form II is
characterized by one or more peaks at 21.50 to 21.90 degrees, 8.80 to 9.20 degrees, 10.80 to
11.20 degrees, 18.00 to 18.40 degrees, and 22.90 to 23.30 degrees in an X-ray powder diffraction
obtained using Cu K alpha radiation. In another embodiment, Compound 1 Form II is
characterized by one or more peaks at 21.70, 8.98, and 11.04 degrees. In another embodiment,
Compound 1 Form II is characterized by one or more peaks at 21.70, 8.98, 11.04, 18.16, and
23.06 degrees. In another embodiment, Compound 1 Form II is characterized by a peak at 21.50
to 21.90 degrees. In another embodiment, Compound 1 Form Il is further characterized by a
peak at 21.70 degrees. In another embodiment, Compound 1 Form II is further characterized by
a peak at 8.80 to 9.20 degrees. In another embodiment, Compound 1 Form I is further
characterized by a peak at 8.98 degrees. In another embodiment, Compound 1 Form II is further
characterized by a peak at 10.80 to 11.20 degrees. In another embodiment, Compound 1 Form II
is further characterized by a peak at 11.04. In another embodiment, Compound 1 Form II is
further characterized by a peak at 18.00 to 18.40 degrees. In another embodiment, Compound 1
Form Il is further characterized by a peak at 18.16 degrees. In another embodiment, Compound
1 Form 11 is further characterized by a peak at 22.90 to 23.30 degrees. In another embodiment,
Compound 1 Form II is further characterized by a peak at 23.06 degrees. In another
embodiment, Compound 1 Form II is further characterized by a peak at 20.40 to 20.80 degrees.
In another embodiment, Compound 1 Form II is further characterized by a peak at 20.63 degrees.
In another embodiment, Compound 1 Form II is further characterized by a peak at 22.00 to 22.40
degrees. In another embodiment, Compound 1 Form II is further characterized by a peak at
22.22 degrees. In another embodiment, Compound 1 Form II is further characterized by a peak
at 18.40 to 18.80 degrees. In another embodiment, Compound 1 Form I is further characterized
by a peak at 18.57 degrees. In another embodiment, Compound 1 Form II is further
characterized by a peak at 16.50 to 16.90 degrees. In another embodiment, Compound 1 Form II
is further characterized by a peak at 16.66 degrees. In another embodiment, Compound 1 Form
IT is further characterized by a peak at 19.70 to 20.10 degrees. In another embodiment,
Compound 1 Form II is further characterized by a peak at 19.86 degrees. |

[00173] In some embodiments, Compound 1 Form II is characterized by a diffraction pattern

52



WO 2013/112804 PCT/US2013/023100
VP1/12-106 WO

substantially similar to that of Figure 3. In some embodiments, Compound 1 Form II is

characterized by diffraction patterns substantially similar to those provided in Figure 4.

[00174] In another embodiment, the solvate that forms Compound 1 Form II is selected from
the group consisting of methanol, ethanol, acetone, 2-propanol, acetonitrile, tetrahydrofuran,
methyl acetate, 2-butanone, ethyl formate, and 2-methyl tetrahydrofuran. Diffraction patterns
are provided for the following Compound 1 Form II: methanol (Figure 5), ethanol (Figure 6),
acetone (Figure 7), 2-propanol (Figure 8), acetonitrile (Figure 9), tetrahydrofuran (Figure 10),
methyl acetate (Figure 11), 2-butanone (Figure 12), ethyl formate (Figure 13), and 2-
methytetrahydrofuran (Figure 14).

[00175] In another embodiment, the invention provides Compound 1 Form II which exhibits
two or more phase transitions as determined by DSC or a similar analytic method known to the
skilled artisan. In some embodiments, the DSC of Compound 1 Form 11 is substantially similar
to the DSC trace depicted in Figure 15. In another embodiment of this aspect, the DSC gives
two phase transitions. In another embodiment, the DSC gives three phase transitions. In another
embodiment, one of the phase transitions occurs between 200 and 207 °C. In another
embodiment, one of the phase transitions occurs between 204 and 206 °C. In another
embodiment, one of the phase transitions occurs between 183 and 190 °C. In another
embodiment, one of the phase transitions occurs between 185 and 187 °C. In another
embodiment, the melting point of Compound 1, Solvate Form A is between 183 °C to 190 °C. In
another embodiment, the melting point of Compound 1, Solvate Form A is between 185 °C to
187 °C.

[00176] In another embodiment, Compound 1 Form II comprises 1 to 10 weight percent (wt.
%) solvate as determined by TGA. In some embodiments, the TGA of Compound 1 Form II is
substantially similar to the TGA trace depicted in Figure 16. In another embodiment, Compound
1 Form II comprises 2 to 5 wt. % solvate as determined by TGA or a similar analytic method

known to the skilled artisan.

[00177] In another embodiment, the conformation of Compound 1 Form II acetone solvate is

substantially similar to that depicted in Figure 17, which is based on single X-ray analysis.

[00178] In another embodiment, Compound 1 Form II acetone solvate has a P2;/n space group,

and the following unit cell dimensions:
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a=16.5235(10)A o =90°
b=12.7425(8)A B =103.736 (4
c=20.5512 (1) A  y=90°.

Compound 1 HCI Salt Form A

[00179] Compound 1 HCI Salt Form A can be prepared from the HCl salt of Compound 1, by
dissolving the HCIl salt of Compound 1 in a minimum of solvent and removing the solvent by
“slow evaporation. In another embodiment, the solvent is an alcohol. In another embodiment, the
solvent is ethanol. Slow evaporation is generally carried out by impeding the evaporation of the
solvent. For example, in one embodiment, slow evaporation involves dissolving the HCI salt of

Compound 1 in a vial and covering the vial with parafilm that contains a hole poked in it.

[00180] In one embodiment, Compound 1 HCI Salt Form A is characterized by one or more
peaks at 8.80 to 9.20 degrees, 17.30 to 17.70 degrees, and 18.20 to 18.60 degrees in an X-ray
powder diffraction obtained using Cu K alpha radiation. In another embodiment, Compound 1
HCIl Salt Form A is characterized by one or more peaks at 8.80 to 9.20 degrees, 17.30 to 17.70
degrees, 18.20 to 18.60 degrees, 10.10 to 10.50, and 15.80 to 16.20 degrees in an X-ray powder
diffraction obtained using Cu K alpha radiation. In another embodiment, Compound 1 HCI Salt
Form A is characterized by one or more peaks at 8.96, 17.51, and 18.45 degrees. In another
embodiment, Compound | HCI Salt Form A is characterized by one or more peaks at 8.96,
17.51, 18.45. 10.33, and 16.01 degrees. In another embodiment, Compound 1 HCI Salt Form A
is characterized by a peak at 8.80 to 9.20 degrees. In another embodiment, Compound 1 HCI
Salt Form A is characterized by a peak at 8.96 degrees. In another embodiment, Compound 1°
HCI Salt Form A is further characterized by a peak at 17.30 to 17.70 degrees. In another
embodiment, Compound 1 HCI Salt Form A is characterized by a peak at 17.51 degrees. In
another embodiment, Compound 1 HCI1 Salt Form A is further characterized by a peak at 18.20
to 18.60 degrees. In another embodiment, Compound 1 HC1 Salt Form A is further characterized
by a peak at 18.45degrees. In another embodiment, Compound 1 HCI Salt Form A is further
characterized by a peak at 10.10 to 10.50 degrees. In another embodiment, Compound 1 HCI
Salt Form A is further characterized by a peak at 10.33 degrees. In another embodiment,
Compound 1 HCI Salt Form A is further characterized by a peak at 15.80 to 16.20 degrees. In
another embodiment, Compound 1 HCI Salt Form A is further characterized by a peak at 16.01
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degrees. In another embodiment, Compound 1 HCI Salt Form A is further characterized by a
peak at 11.70 to 12.10 degrees. In another embodiment, Compound 1 HCI Salt Form A is further
characterized by a peak at 11.94 degrees. In another embodiment, Compound 1 HCI Salt Form
A is further characterized by a peak at 7.90 to 8.30 degrees. In another embodiment, Compound
1 HCI Salt Form A is further characterized by a peak at 8.14 degrees. In another embodiment,
Compound 1 HCI Salt Form A is further characterized by a peak at 9.90 to 10.30 degrees. In
another embodiment, Compound 1 HCI Salt Form A is further characterized by a peak at 10.10
degrees. In another embodiment, Compound 1 HCI Salt Form A is further characterized by a
peak at 16.40 to 16.80 degrees. In another embodiment, Compound 1 HCI Salt Form A is further
characterized by a peak at 16.55 degrees. In another embodiment, Compound 1 HCI Salt Form
A is further characterized by a peak at 9.30 to 9.70 degrees. In another embodiment, Compound
1 HCI Salt Form A is further characterized by a peak at 9.54 degrees. In another embodiment,
Compound 1 HCI Salt Form A is further characterized by a peak at 16.40 to 16.80 degrees. In
another embodiment, Compound 1 HCI Salt Form A is further characterized by a peak at 16.55
degrees. In some embodiments, Compound 1 HCI Salt Form A is characterized as a dimer as

depicted in Figure 18.

[00181] In some embodiments, Compound 1 HCI Salt Form A is characterized by a diffraction

pattern substantially similar to that of Figure 19.

[00182] In another embodiment, the invention features crystalline Compound 1 HCI Salt Form

A having a P"1 space group, and the following unit cell dimensions:
a=102702 () A o =67.0270 (10)°
b=10.8782(2)A B =66.1810(10)°
c=124821(3)A  y=72.4760 (10)°.
METHODS FOR MAKING THE PHARMACEUTICAL COMPOSITIONS

[00183] The dosage unit forms of the invention can be produced by compacting or
compressing an admixture or composition, for example, a powder or granules, under pressure to
form a stable three-dimensional shape (e.g., a tablet). As used herein, "tablet" includes
compressed pharmaceutical dosége unit forms of all shapes and sizes, whether coated or

uncoated.
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[00184] The expression “dosage unit form” as used herein refers to a physically discrete unit of
agent appropriate for the patient to be treated. In general, a compacted mixture has a density
greater than that of the mixture prior to compaction. A dosage unit form of the invention can
have almost any shape including concave and/or convex faces, rounded or angled corners, and a
rounded to rectilinear shape. In some embodiments, the compressed dosage forms of the
invention comprise a rounded tablet having flat faces. The solid pharmaceutical dosage forms of
the invention can be prepared by any compaction and compression method known by persons of
ordinary skill in the art of forming compressed solid pharmaceutical dosage forms. In particular
embodiments, the formulations provided herein may be prepared using conventional methods
known to those skilled in the field of pharmaceutical formulation, as described, e.g., in pertinent
textbooks. See, ¢.g., Remington: The Science and Practice of Pharmacy, 21st Ed., Lippincott
Williams & Wilkins, Baltimore, Md. (2003); Ansel et al., Pharmaceutical Dosage Forms And
Drug Delivery Systems, 7th Edition, Lippincott Williams & Wilkins, (1999); The Handbook of
Pharmaceutical Excipients, 4™ edition, Row'e et al., Eds., American Pharmaceuticals Association
(2003); Gibson, Pharmaceutical Preformulation And Formulation, CRC Press (2001), these

references hereby incorporated herein by reference in their entirety.

Granulation and Compression

[00185] Insome embodiments, solid forms, including powders comprising the active agent
Compound 1 and the included pharmaceutically acceptable excipients (e.g. filler, diluent,
disintegrant, surfactant, glidant, binder, lubricant, or any combination thereof ) can be subjected -
to a dry granulation process. The dry granulation process causes the powder to agglomerate into
larger particles having a size suitable for further processing. Dry granulation can improve the
flowability of a mixture in order to be able to produce tablets that comply with the demand of

mass variation or content uniformity.

[00186] Formulations as described herein may be produced using one or more mixing and dry
granulations steps. The order and the number of the mixing and granulation steps do not seem to
be critical. However, at least one of the excipients and Compound 1 can be been subject to dry
granulation or wet high shear granulation before compression into tablets. Dry granulation of
Compound 1 and the excipients made together prior to tablet compression seem, surprisingly, to

be a simple, inexpensive and efficient way of providing close physical contact between the
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ingredients of the present compositions and formulations and thus results in a tablet formulation
with good stability properties. Dry granulation can be carried out by a mechanical process, which
transfers energy to the mixture without any use of any liquid substances (neither in the form of
aqueous solutions, solutions based on organic solutes, or mixtures thereof) in contrast to wet
granulation processes, also contemplated herein. Generally, the mechanical process requires
compaction such as the one provided by roller compaction. An example of an alternative method

for dry granulation is slugging.

[00187] In some embodiments, roller compaction is a granulation process comprising highly
intensivé mechanical compacting of one or more substances. In some embodiments, a
pharmaceutical composition comprising an admixture of powders is pressed, that is roller
compacted, between 2 counter rotating rollers to make a solid sheet which is subsequently
crushed in a sieve to form a particulate matter. In this particulate matter, a close mechanical
contact between the ingredients can be obtained. An example of roller compaction equipment is

Minipactor® a Gerteis 3W-Polygran from Gerteis Maschinen+Processengineering AG.

[00188] In some embodiments, tablet compression according to the invention can occur
without any use of any liquid substances (neither in the form of aqueous solutions, solutions
based on organic solutes, or mixtures thereof), i.e. a dry granulation process. In a typical
embodiment the resulting core or tablet has a compressive strength in the range of 1 to 15 kP;

such as 1.5 to 12.5 kP, preferably in the range of 2 to 10 kP.

Brief Manufacturing Procedure

[00189] In some embodiments, the ingredients are weighed according to the formula set
herein. Next, all of the intragranular ingredients are sifted and mixed well. The ingredients can
be lubricated with a suitable lubricant, for example, magnesium stearate. The next step can
comprise compaction/slugging of the powder admixture and sized ingredients. Next, the
compacted or slugged blends are milled into granules and sifted to obtain the desired size. Next,
the granules can be further lubricated with, for example, magnesium stearate. Next the granular
composition of the invention can be compressed on suitable punches into various pharmaceutical
formulations in accordance with the invention. Optionally the tablets can be coated with a film,

colorant or other coating.
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[00190] Another aspect of the invention provides a method for producing a pharmaceutical
composition comprising providing an admixture of a composition comprising Compound 1 and
one or more excipients selected from: a filler, a diluent, a binder, a glidant, a surfactant, a
lubricant, a disintegrant, and compressing the composition into a tablet having a dissolution of at

least about 50% in abdut 30 minutes.

[00191] In another embodiment, a wet granulation process is performed to yield the
pharmaceutical formulation of the invention from an admixture of powdered and liquid
ingredients. For example, a pharmaceutical composition comprising an admixture of a
composition comprising Compound 1 and one or more excipients sclected from: a filler, a
diluent, a binder, a glidant, a surfactant, a lubricant, a disintegrant, are weighed as per the
formula set herein. Next, all of the intragranular ingredients are sifted and mixed in a high shear
or low shear granulator or a twin screw granulator using water or water with a surfactant or water
with a binder or water with a surfactant and a binder to granulate the powder blend. A fluid
other than water can also be used with or without surfactant and/or binder to granulate the
powder blend. Next, the wet granules can optionally be milled using a suitable mill. Next, water
may optionally be removed from the admixture by drying the ingredients in any suitable manner.
Next, the dried granules can optionally be milled to the required size. Next, extra granular
excipients can be added by blending (for example a filler, a diluent, and a disintegrant). Next,
the sized granules can be further lubricated with magnesium stearate and a disintegrant, for
example, croscarmellose sodium. Next the granular composition of the invention can be
compressed on suitable punches into various pharmaceutical formulations in accordance with the

invention. Optionally, the tablets can be coated with a film, colorant or other coating.

[00192] In a particularly favored embodiment, the pharmaceutical compositions of the present
invention are prepared by a continuous twin screw wet granulation (TSWG) process.
Continuous manufacturing delivers high quality and highly consistent product with on-line
monitoring and control. Continuous manufacturing also facilitates quality by design
development with a “data rich” design space and an easier to understand impact of upstream
variables on the downstream process and final product quality. In addition, the pharmaceutical
compositions of the present invention can be finalized early on commercial scale equipment
which avoids scale-up risks and formulation changes late in development. Finally, continuous

manufacturing has commercial manufacturing advantages such as improved process control,

58



WO 2013/112804 PCT/US2013/023100
VPI/12-106 WO

reduced product handling, and real time release efficiencies. The overall result is a more robust,
" controllable, and scalable process that has fewer process checks resulting in increased product

quality and therefore greater patient safety.

[00193] Fdr example, high shear granulation (HSG), a common granulation technique is well
known for the risk of over-granulation and poor process control. Scale-up of this process is very
challenging and involves significant risk. Changing from a HSG process to a continuous TSWG
process, allows scale-up using the same equipment to produce different batch sizes, by running
for a longer time. This eliminates the scale-up risk commonly encountered with wet granulation
processes. Additionally, it was found that the TSWG process is more robust, being less sensitive
to over-granulation. As can be seen in Figure 28 for a Compound 1 tablet, the HSG process
showed significant dissolution slow-down with increasing water content, while the TSWG
process did not show a change for a similar range of water addition. Surprisingly, no
performance changes were found with the tablet formulations comprising Compound 1 between
45-55 percent by weight and the tablet formulations comprising Compound 1 between 60-70
percent by weight using the twin screw wet granulation process. This was not the case with the
HSG process. Additionally, this continuous and increased product quality process addresses a
common complaint by the FDA regarding the lack of drug availability for patients in need

thereof.

[00194] In one embodiment the continuous process starts with feeding individual excipients
and Compound 1 into a continuous in-line blender through loss-in-weight feeding. From this
blender, the material is continuously conveyed and processed through twin screw wet
granulation, drying, milling, extra-granular excipient addition, blending, compression and film

coating.

[00195] For example, in one embodiment, a tablet comprising Compound 1 may be prepared

continuously according to the below flow chart.
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Compound 1 Form I
Microcrystalline cellulose .
Croscarmellose sodium »|Blending and
Polyvinylpyrrolidone Twin Screw Wet Granulation
Sodium Lauryl sulfate
Purified Water l

Drying and

Cone Milling

Microcrystalline cellulose
Croscarmellose sodium >
Magnesium stearate

Blending with extra-
granular excipients

Core Compression

Opandry II Pink 85F 140026
Purified water »Film-Coating
Carnauba wax

\
Ink »! Printing

[00196] Each of the ingredients of this exemplary admixture is described above and in the
Examples below. Furthermore, the admixture can comprise optional additives, such as, one or
more colorants, one or more flavors, and/or one or more fragrances as described above and in the
Examples below. In some embodiments, the relative concentrations (e.g., wt%) of each of these
ingredients (and any optional additives) in the admixture are also presented above and in the
Examples below. The ingredients constituting the admixture can be provided sequentially or in
any combination of additions; and, the ingredients or combination of ingredients can be provided

in any order. In one embodiment, the lubricant is the last component added to the admixture.
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[00197] In another embodiment, the admixture comprises a composition of Compound 1, and
any one or more of the excipients; a binder, a glidant, a surfactant, a diluent, a lubricant, a
disintegrant, and a filler, wherein each of these ingredients is provided in a powder form (e.g.,
provided as particles having a mean or average diameter, measured by light scattering, of 250 pm
or less (e.g., 150 um or less, 100 um or less, 50 pm or less, 45 um or less, 40 pum or less, or 35
um or less)). For instance, the admixture comprises a composition of Compound 1, a diluent, a
glidant, a surfactant, a lubricant, a disintegrant, and a filler, wherein each of these ingredients i
provided in a powder form (e.g., provided as particles having a mean diameter, measured by
light scattering, of 250 um or less (e.g., 150 um or less, 100 pm or less, 50 um or less, 45 um or
less, 40 um or less, or 35 um or less)). In another example, the admixture comprises a
composition of Compound 1, a diluent, a binder, a surfactant, a lubricant, a disintegrant, and a
filler, wherein each of these ingredients is provided in a powder form (e.g., provided as particles
having a mean diameter, measured by light scattering, of 250 pum or less (e.g., 150 um or less,

100 pum or less, 50 pm or less, 45 pum or less, 40 pm or less, or 35 pm or less))

[00198] In another embodiment, the admixture comprises a composition of Compound 1, and
any combination of: a binder, a glidant, a diluent, a surfactant, a lubricant, a disintegrant, and a
filler, wherein each of these ingredients is substantially free of water. Each of the ingredients
comprises less than 5 wt% (e.g., less than 2 wt%, less than 1 wt%, less than 0.75 wt%, less than
0.5 wt%, or less than 0.25 wt%) of water by weight of the ingredient. For instance, the
admixture comprises a composition of Compound 1, a diluent, a glidant, a surfactant, a lubricant,
a disintegrant, and a filler, wherein each of these ingredients is substantially free of water. In
some embodiments, each of the ingredients comprises less than 5 wt% (e.g., less than 2 wt%,
less than 1 wt%, less than 0.75 wt%, less than 0.5 wt%, or less than 0.25 wt%) of water by

weight of the ingredient.

[00199] In another embodiment, compressing the admixture into a tablet is accomplished by
filling a form (e.g., a mold) with the admixture and applying pressure to admixture. This can be
accomplished using a die press or other similar apparatus. In some embodiments, the admixture
of Compound 1 and excipients can be first processed into granular form. The granules can then
be sized and compressed into tablets or formulated for encapsulation according to known
methods in the pharmaceutical art. It is also noted that the application of pressure to the

admixture in the form can be repeated using the same pressure during each compression or using
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different pressures during the compressions. In another example, the admixture of powdered
ingredients or granules can be compressed using a die press that applies sufficient pressure to
form a tablet having a dissolution of about 50% or more at about 30 minutes (e.g., about 55% or
more at about 30 minutes or about 60% or more at about 30 minutes). For instance, the
admixture is compressed using a die press to produce a tablet hardness of at least about 5 kP (at
least about 5.5 kP, at least about 6 kP, at least about 7 kP, at least about 10 kP, or at least 15 kP).
In some instances, the admixture is compressed to produce a tablet hardness of between about 5
and 20 kP.

[00200] In some embodiments, tablets comprising a pharmaceutical composition as described
herein can be coated with about 3.0 wt% of a film coating comprising a colorant by weight of the
tablet. In certain instances, the colorant suspension or solution used to coat the tablets comprises
about 20%w/w of solids by weight of the colorant suspension or solution. In still further

instances, the coated tablets can be labeled with a logo, other image or text.

[00201] In another embodiment, the method for producing a pharmaceutical composition
comprises providing an admixture of a solid forms, e.g. an admixture of powdered and/or liquid
ingredients, the admixture comprising Compound 1 and one or more excipients selected from: a
binder, a glidant, a diluent, a surfactant, a lubricant, a disintegrant, and a filler; mixing the
admixture until the admixture is substantially homogenous, and compressing or compacting the
admixture into a granular form. Then the granular composition comprising Compound 1 can be
compressed into tablets or formulated into capsules as described above or in the Examples
below. Alternatively, methods for producing a pharmaceutical composition comprises providing
an admixture of Compound 1, and one or more excipients, e.g. a binder, a glidant, a diluent, a
surfactant, a lubricant, a disintegrant, and a filler; mixing the admixture until the admixture is
substantially homogenous, and compressing/compacting the admixture into a granular form
using a roller compactor using a dry granulation composition as set forth in the Examples below
or alternatively, compressed/compacted into granules using a high shear wet granule compaction
process as set forth in the Examples below. Pharmaceutical formulations, for example a tablet as
described herein, can be made using the granules prepared incorporating Compound 1 in addition

to the selected excipients described herein.
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[00202] In some embodiments, the admixture is mixed by stirring, blending, shaking, or the
like using hand mixing, a mixer, a blender, any combination thereof, or the like. When
ingredients or combinations of ingredients are added sequentially, mixing can occur between
successive additions, continuously throughout the ingredient addition, after the addition of all of
the ingredients or combinations of ingredients, or any combination thereof. The admixture is

mixed until it has a substantially homogenous composition.

[00203] 1In another embodiment, the present invention comprises jet milling Compound 1,
Compound 1 Form I, Compound 1 Form II, Compound 1 HCI Salt Form A in a suitable,
conventional milling apparatus using air pressure suitable to produce particles having a
significant particle size fraction between 0.1 microns and 50 microns. In another embodiment,
the particle size is between 0.1 microns and 20 microns. In another embodiment, the particles
size is between 0.1 microns and 10 microns. In another embodiment, the particle size is between
1.0 microns and 5 microns. In still another embodiment, Compound 1, Compound 1 Form I,

Compound 1 Form 11, Compound 1 HCI Salt Form A has a particle size D50 of 2.0 microns.

[00204] In various embodiments, a second therapeutic agent can be formulated together with

Compound 1 to form a unitary or single dose form, for example, a tablet or capsule.

[00205] Dosage forms prepared as above can be subjected to in vitro dissolution evaluations
according to Test 711 "Dissolution" in United States Pharmacopoeia 29, United States
Pharmacopeial Convention, Inc., Rockville, Md., 2005 ("USP"), to determine the rate at which
the active substance is released from the dosage forms. The content of active substance and the
impurity levels are conveniently measured by techniques such as high performance liquid

chromatography (HPLC).

[00206] In some embodiments, the invention includes use of packaging materials such as
containers and closures of high-density polyethylene (HDPE), low-density polyethylene (LDPE)
and or polypropylene and/or glass, glassine foil, aluminum pouches, and blisters or strips
composed of aluminum or high-density polyviny! chloride (PVC), optionally including a
desiccant, polyethylene (PE), polyvinylidene diéhloride (PVDC), PVC/PE/PVDC, and the like.
These package materials can be used to store the various pharmaceutical compositions and

formulations in a sterile fashion after appropriate sterilization of the package and its contents

63



WO 2013/112804 PCT/US2013/023100
VPI/12-106 WO

using chemical or physical sterilization techniques commonly employed in the pharmaceutical

arts.
METHODS FOR ADMINISTERING THE PHARMACEUTICAL COMPOSITIONS

[00207] In one aspect, the pharmaceutical compositions of the invention can be administered to
a patient once daily or about every twenty four hours. Alternatively, the pharmaceutical
compositions of the invention can be administered to a patient twice daily or about every twelve
hours. These pharmaceutical compositions are administered as oral formulations containing
about 25 mg, 50 mg, 100 mg, 125 mg, 150 mg, 200 mg, 250 mg, or 400 mg of Compound 1. In
this aspect, in addition to Compound 1, the pharmaceutical compositions comprise a filler; a
diluent; a disintegrant; a surfactant; at least one of a binder and a glidant; and a lubricant. For
instance, a dose of 400 mg of Compound 1, may comprise two tablets of the invention each
containing 200 mg of Compound 1, or four tablets of the invention each containing 100 mg of

Compound 1.

[00208] It will also be appreciated that the compound and pharmaceutically acceptable
compositions and formulations of the invention can be employed in combination therapies; that
is, Compound 1 and pharmaceutically acceptable compositions thereof can be administered
concurrently with, prior to, or subsequent to, one or more other desired therapeutics or medical
procedures. The particular combination of therapies (therapeutics or procedures) to employ in a
combination regimen will take into account compatibility of the desired therapeutics and/or
procedures and the desired therapeutic effect to be achieved. It will also be appreciated that the
therapies employed may achieve a desired effect for the same disorder (for example, an inventive
compound may be administered concurrently with another agent used to treat the same disorder),
or they may achieve different effects (e.g., control of any adverse effects). As used herein,
additional therapeutic agents that are normally administered to treat or prevent a particular
disease, for example, a CFTR mediated disease, or condition, are known as "appropriate for the

disease or condition being treated.”

[00209] In one embodiment, the additional therapeutic agent is selected from a mucolytic
agent, bronchodialator, an antibiotic, an anti-infective agent, an anti-inflammatory agent, a CFTR

modulator other than Compound 1 of the invention, or a nutritional agent.
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In one embodiment, the additional agent is (R)-1-(2,2-difluorobenzo[d][1,3]dioxol-5-

y1)-N-(1-(2,3-dihydroxypropyl)-6-fluoro-2-(1-hydroxy-2-methylpropan-2-yl)-1H-indol-5-

yl)cyclopropanecarboxamide. In another embodiment, the additional agent is N-(5-hydroxy-2,4-

ditert-butyl-phenyl)-4-oxo-1H-quinoline-3-carboxamide. In another embodiment, the additional

agent is selected from Table 1:

. Table 1.
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[00211] In another embodiment, the additional agent is any combination of the above agents.

For example, the composition may comprise Compound 1, (R)-1-(2,2-
difluorobenzo[d][1,3]dioxol-5-y1)-N-(1-(2,3-dihydroxypropyl)-6-fluoro-2-(1-hydroxy-2-
methylpropan-2-yl)-1H-indol-5-yl)cyclopropanecarboxamide, and N-(5-hydroxy-2,4-ditert-
butyl-phenyl)-4-oxo0-1H-quinoline-3-carboxamide. In another example, the composition may
comprise Compound 1, N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo-1H-quinoline-3-
carboxamide, and any one of the compounds from Table 1, i.e. compounds 1 through 14 of Table

1, or any combination thereof.

[00212] In one embodiment, the additional therapeutic agent is an antibiotic. Exemplary
antibiotics useful herein include tobramycin, including tobramycin inhaled powder (TIP),
azithromycin, aztreonam, including the aerosolized form of aztreonam, amikacin, including
liposomal formulations thereof, ciprofloxacin, including formulations thereof suitable for
administration by inhalation, levoflaxacin, including aerosolized formulations thereof, and

combinations of two antibiotics, e.g., fosfomycin and tobramycin.
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[00213] In another embodiment, the additional agent is a mucolyte. Exemplary mucolytes

useful herein includes Pulmozyme®.

[00214] In another embodiment, the additional agent is a bronchodialator. Exemplary
bronchodialtors include albuterol, metaprotenerol sulfate, pirbuterol acetate, salmeterol, or

tetrabuline sulfate.

[00215] In another embodiment, the additional agent is effective in restoring lung airway
surface liquid. Such agents improve the movement of salt in and out of cells, allowing mucus in
the lung airway to be more hydrated and, therefore, cleared more easily. Exemplary such agents
include hypertonic saline, denufosol tetrasodium ([[(3S,5R)-5-(4-amino-2-oxopyrimidin-1-yl)-3-
hydroxyoxolan-2-ylJmethoxy-hydroxyphosphoryl] [[[(2R,3S,4R,5R)-5-(2,4-dioxopyrimidin-1-
yD-3, 4-dihydroxyoxolan-2-yl]rﬁethoxy-hydroxyphosphoryl]oxy-hydroxyphosphoryl]

hydrogen phosphate), or bronchitol (inhaled formulation of mannitol).

[00216] In another embodiment, the additional agent is an anti-inflammatory agent, i.e., an
agent that can reduce the inflammation in the lungs. Exemplary such agents useful herein
include ibuprofen, docosahexanoic acid (DHA), sildenafil, inhaled glutathione, pioglitazone,

hydroxychloroquine, or simavastatin.

[00217] In another embodiment, the additional agent is a CFTR modulator other than
Compound 1, i.e., an agent that has the effect of modulating CFTR activity. Exemplary such
agents include ataluren (“PTC124®”; 3-[5-(2-fluorophenyl)-1,2,4-oxadiazol-3-yl]benzoic acid),
sinapultide, lancovutide, depelestat (a human recombinant neutrophil elastase inhibitor), and
cobiprostone (7-{(2R, 4aR, 5R, 7aR)-2-[(3S)-1,1-difluoro-3-methylpentyl]-2-hydroxy-6-
oxooctahydrocyclopenta[b]pyran-5-yl}heptanoic acid).

[00218] In another embodiment, the additional agent is a nutritional agent. Exemplary
nutritional agents include pancrelipase (pancreating enzyme replacement), including
Pancrease®, Pancreacarb®, Ultrase®, or Creon®, Liprotomase® (formerly Trizytek®),
Aquadeks®, or glutathione inhalation. In one embodiment, the additional nutritional agent is

pancrelipase.

[00219] In another embodiment, the additional agent is a compound selected from gentamicin,

curcumin, cyclophosphamide, 4-phenylbutyrate, miglustat, felodipine, nimodipine, Philoxin B,
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geniestein, Apigenin, cAMP/cGMP modulators such as rolipram, sildenafil, milrinone, tadalafil,
amrinone, isoproterenol, albuterol, and almeterol, deoxyspergualin, HSP 90 inhibitors, HSP 70

inhibitors, proteosome inhibitors such as epoxomicin, lactacystin, etc.

[00220] In another embodiment, the additional agent is a compound selected from 3-amino-6-
(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-hydroxy -2-
methyl-propyl)-amide; 5-amino-6'-methyl-3-trifluoromethyl-{2,3]bipyridinyl-6-carboxylic acid
(3,3,3-trifluoro-2-hydroxy -2-methyl-propyl)-amide; 3-amino-6-cyclopropyl-N-(3,3,3-trifluoro-
2-hydroxy-2-methylpropyl)-5-(trifluoromethyl)picolinamide; 3-amino-6-methoxy-N-(3,3,3-
trifluoro-2-hydroxy-2-(trifluoromethyl)propyl)-5-(trifiuoro methyl)picolinamide; 3-amino-6-(4-
fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-2-hydroxy -2-
methyl-propyl)-amide; 3-amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid((S-
3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide; 3-amino-6-methoxy-5-trifluoromethyl-
pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide; 3-amino-6-
(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide; 3-amino-6-(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-
2-carboxylic acid ((R)-3,3,3-trifluoro -2-hydroxy-2-methyl-propyl)-amide; 3-amino-6-(4-fluoro-
phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid (2-hydroxy-2-methyl-propyl)-amide; 3-
amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-2-hydroxy-2-
methyl-propyl)-amide; 3-amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide; (S)-3-amino-6-ethoxy-N-(3,3,3-trifluoro-2-
hydroxy-2-methylpropyl)-5-(trifluoro methyl)picolinamide; 3-amino-6-methoxy-5-
trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro -2-hydroxy-2-methyl-propyl)-
amide; 3-amino-6-methoxy-3-trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro -2-
hydroxy-2-methyl-propyl)-amide; 3-amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-
carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide; 3-amino-5,6-bis-
trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro -2-hydroxy-2-methyl-propyl)-
amide; 3-amino-5,6-Bis-triﬂuoromethyl-pyrid'i‘ne-2-carboxylic acid ((R)-3,3,3-trifluoro -2-
hydroxy-2-methyl-propyl)-amide, or pharmaceutically acceptable salts thereof. In another
embodiment, the additional agent is a compound disclosed in United States Patent No. 8,247,436
and International PCT Publication WO 2011113894, each incorporated herein in their entirety by

reference. .
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[00221] Inone embodiment, the additional agent is trimethylangelicin. In another
embodiment, the additional agent is a compound disclosed in WO 2012171954, incorporated

herein in its entirety by reference.

[00222] In other embodiments, the additional agent is a compound disclosed in WO
2004028480, WO 2004110352, WO 2005094374, WO 2005120497, or WO 2006101740.

In another embodiment, the additional agent is a benzo[c]quinolizinium derivative that exhibits
CFTR modulation activity or a benzopyran derivative that exhibits CFTR modulation activity.

In another embodiment, the additional agent is a compound disclosed in U.S. Pat. No. 7,202,262,
U.S. Pat. No. 6,992,096, US20060148864, US20060148863, US20060035943, US20050164973,
W02006110483, W02006044456, W02006044682, W0O2006044505, W02006044503,
W02006044502, or WO2004091502. In another embodiment, the additional agent is a
compound disclosed in W02004080972, W02004111014, W02005035514, W02005049018,
W02006099256, W0O2006127588, or W02007044560. In another embodiment, the additional
agent is N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo-1H-quinoline-3-carboxamide.

[00223] In one embodiment, 600 mg of Compound 1 may be administered to a subject in need
thereof followed by co-administration of 250 mg of N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-
oxo-1H-quinoline-3-carboxamide (Compound 2). In these embodiments, the dosage amounts
may be achieved by administration of one or more tablets of the invention. For example,
administration of 600 mg of Compound 1 may be achieved by administering three tablets each
containing 200 mg of Compound 1, four tablets each containing 150 mg of Compound 1, or one
table of 400 mg Compound 1 and one tablet of 200 mg Compound 1. Compound 2 may be
administered as a pharmaceutical compbsition comprising Compound 2 and a pharmaceutically
acceptable carrier. The duration of administration may continue until amelioration of the discase
is achieved or until a subject’s physician advises, e.g. duration of administration may be less than
a week, 1 week, 2 weeks, 3 weeks, or a month or longer. The co-administration period may be
preceded by an administration period of just Compound 1 alone. For example, there could be
administration of 600 mg of Compound 1 for 2 weeks followed by co-administration of 250 mg
of Compound 2 for 1 additional week. In another embodiment, 600 mg of Compound 1 may be
administered bid (twice daily) for 28 days followed by 250 mg of Compound 2 administered bid
(twice daily) for 28 days. In another embodiment, 600 mg of Compound 1 may be administered

qd (once a day) for 28 days followed by 250 mg of Compound 2 administered qd (once a day)

69



WO 2013/112804 PCT/US2013/023100
VPI/12-106 WO

for 28 days. In another embodiment, 600 mg of Compound 1 may be administered qd (once a
day) for 28 days followed by co-administration of 600 mg of Compound 1 qd (once a day) and
250 mg of Compound 2 q12h (once every 12 hours) for 28 days. In another embodiment, 600
mg of Compound 1 may be administered qd (once a day) and 250 mg of Compound 2

administered qd (once a day).

[00224] In one embodiment, 600 mg of Compound 1 may be administered to a subject in need
thereof followed by co-administration of 450 mg of N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-
oxo-1H-quinoline-3-carboxamide (Compound 2). In these embodiments, the dosage amounts
may be achieved by administration of one or more tablets of the invention. For example,
administration of 600 mg of Compound 1 may be achieved by administering three tablets each
containing 200 mg of Compound 1, or four tablets cach containing 150 mg of Compound 1.
Compound 2 may be administered as a pharmaceutical composition comprising Compound 2 and
a pharmaceutically acceptable carrier. The duration of administration may continue until
amelioration of the disease is achieved or until a subject’s physician advises, e.g. duration of
administration may be less than a week, 1 week, 2 weeks, 3 weeks, or a month or longer. The
co-administration period may be preceded by an administration period of just Compound 1
alone. For example, there could be administration of 600 mg of Compound 1 for 2 weeks
followed by co-administration of 450 mg of Compound 2 for 1 additional week. In another
embodiment, 600 mg of Compound 1 may be administered bid (twice daily) for 28 days
followed by 450 mg of Compound 2 administered bid (twice daily) for 28 days.

[00225] In one embodiment, 400 mg of Compound 1 may be administered to a subject in need
thereof followed by co-administration of 350 mg of N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-
0x0-1H-quinoline-3-carboxamide (Compound 2). In these embodiments, the dosage amounts
may be achieved by administration of one or more tablets of the invention. For example,
administration of 400 mg of Compound 1 may be achieved by administering two tablets each
containing 200 mg of Compound 1, or four tablets each containing 100 mg of Compound 1.
Compound 2 may be administered as a pharmaceutical composition comprising Compound 2 and
a pharmaceutically acceptable carrier. The duration of administration may continue until
amelioration of the disease is achieved or until a subject’s physician advises, e.g. duration of
administration may be less than a week, 1 week, 2 weeks, 3 weeks, or a month or longer. The

co-administration period may be preceded by an administration period of just Compound 1
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alone. For example, there could be administration of 400 mg of Compound 1 for 2 weeks
followed by co-administration of 350 mg of Compound 2 for 1 additional week. In another
embodiment, 400 mg of Compound 1 may be administered q8h (every 8 hours) for 28 days
followed by 350 mg of Compound 2 administered q8h (every 8 hours) for 28 days.

[00226] In one embodiment, 400 mg of Compound 1 may be administered to a subject in need
thereof followed by co-administration of 250 mg of N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-
oxo-1H-quinoline-3-carboxamide (Compound 2). In these embodiments, the dosage amounts
may be achieved by administration of one or more tablets of the invention. For example,
administration of 400 mg of Compound 1 may be achieved by administering two tablets each
containing 200 mg of Compound 1, or four tablets each containing 100 mg of Compound 1.
Compound 2 may be administered as a pharmaceutical composition comprising Compound 2 and
a pharmaceutically acceptable carrier. The duration of administration may continue until
amelioration of the disease is achieved or until a subject’s physician advises, e.g. duration of
administration may be less than a week, 1 week, 2 weeks, 3 weeks, or a month or longer. The
co-administration period may be preceded by an administration period of just Compound 1
alone. For example, there could be administration of 400 mg of Compound 1 for 2 weeks
followed by co-administration of 150 mg or 250 mg of Compound 2 for 1 additional week. In
another embodiment, 400 mg of Compound 1 may be administered bid (twice daily) for 28 days
followed by 250 mg of Compound 2 administered bid (twice daily) for 28 days. In another
embodiment, 400 mg of Compound 1 may be administered bid (twice daily) for 28 days
followed by 250 mg of Compound 2 administered qd (once daily) for 28 days. In another
embodiment, 400 mg of Compound 1 may be administered qd (once a day) for 28 days followed
by co-administration of 400 mg of Compound 1 qd (once a day) and 250 mg of Compound 2
q12h (once every 12 hours) for 28 days. In another embodiment, 400 mg of Compound 1 may
be administered bid (twice daily) and 250 mg of Compound 2 admiﬁistered qd (once daily).

[00227] In one embodiment, 400 mg of Compound 1 may be administered once a day to a
subject in need thereof followed by co-administration of 150 mg of Compound 2 once a day. In
these embodiments, the dosage amounts may be achieved by administration of one or more
tablets of the invention. For example, administration of 400 mg of Compound 1 may be
achieved by administering two tablets each containing 200 mg of Compound 1, or four tablets

each containing 100 mg of Compound 1. Compound 2 may be administered as a pharmaceutical
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composition comprising Compound 2 and a pharmaceutically acceptable carrier. The duration of
administration may continue until amelioration of the disease is achieved or until a subject’s
physician advises, e.g. duration of administration may be less than a week, 1 week, 2 weeks, 3
weeks, or a month or longer. The co-administration period may be preceded by an
administration period of just Compound 1 alone. For example, there could be administration of
400 mg of Compound 1 for 2 weeks followed by co-administration of 150 mg or 250 mg of

Compound 2 for 1 additional week.

[00228] In one embodiment, 400 mg of Compound | may be administered once a day to a
subject in need thereof followed by co-administration of 150 mg of Compound 2 every 12 hours.
In another embodiment, 400 mg of Compound 1 may be administered once a day to a subject in
need thereof followed by co-administration of 250 mg of Compound 2 every 12 hours, In these
embodiments, the dosage amounts may be achieved by administration of one or more tablets of

" the invention. For example, administration of 400 mg of Compound 1 may be achieved by
administering two tablets each cdntaining 200 mg of Compound 1, or four tablets each
containing 100 mg of Compound 1. Compound 2 may be administered as a pharmaceutical
composition comprising Compound 2 and a pharmaceutically acceptable carrier. The duration of
administration may continue until amelioration of the disease is achieved or until a subject’s
physician advises, e.g. duration of administration may be less than a week, 1 week, 2 weeks, 3
weeks, or a month or longer. The co-administration period may be preceded by an
administration period of just Compound 1 alone. For example, there could be administration of
400 mg of Compound 1 for 2 weeks followed by co-administration of 150 mg or 250 mg of

Compound 2 for 1 additional week.

[00229] In another embodiment, 200 mg of Compound 1 may be administered qd (once a day)
for 28 days followed by co-administration of 200 mg of Compound 1 qd (once a day) and 250
mg of Compound 2 q12h (once every 12 hours) for 28 days.

[00230] In one embodiment, the 100 mg, 200 mg, and 300 mg of Compound 1 tablets may be
combined to form a number of different dosage amounts. For example, dosage amounts of 100
mg, 200 mg, 300 mg, 400 mg, S00 mg, 600 mg, 700 mg, 800 mg, 900 mg, 1000 mg, 1100 mg, or
1200 mg of Compound 1 may be administered by using the 100 mg, 200 mg, and 300 mg tablet

formulations and multiples thereof, For example, a dosage amount of 900 mg of Compound 1
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may be administered using 3 300 mg tablets of Compound 1. A dosage amount of 600 mg of
Compound 1 may be administered using 3 200 mg tablets of Compound 1 or 2 300 mg tablets of
Compound 1. Any of the preceding dosage amounts of this paragraph my be administered with

the amounts of Compound 2 and/or dosage schedules of the preceding 3 paragraphs.

[00231] These combinations are useful for treating the diseases described herein including

cystic fibrosis. These combinations are also useful in the kits described herein.

[00232] The amount of additional therapeutic agent present in the compositions of this
invention will be no more than the amount that would normally be administered in a composition
comprising that therapeutic agent as the only active agent. Preferably the amount of additional
therapeutic agent in the presently disclosed compositions will range from about 50% to 100% of
the amount normally present in a composition comprising that agent as the only therapeutically

active agent.

[00233] In another aspect, the invention features a kit comprising a tablet of the present
invention, and a separate therapeutic agent or pharmaceutical composition thereof. In another
embodiment, the Compound 1 in the tablet is in Form I. In another embodiment, the therapeutic
agent is a cystic fibrosis corrector other than Compound 1. In another embodiment, the
therapeutic agent is a cystic fibrosis potentiator. In another embodiment, the therapeutic agent is
N-(5-hydroxy-2,4-ditert-butyl-phenyl)-4-oxo-1H-quinoline-3-carboxamide. In another
embodiment, the tablet and the therapeutic agent are in separate containers. In another
embodiment, the separate containers are bottles. In another embodiment, the separate containers

are vials. In another embodiment, the separate containers are blister packs.
THERAPEUTIC USES OF THE COMPOSITION

[00234] 1In one aspect, the invention also provides a method of treating, lessening the severity
of, or symptomatically treating a disease in a patient, the method comprising administering an
effective amount of the pharmaceutical composition of the invention to the patient, wherein the
disease is selected from cystic fibrosis, asthma, smoke induced COPD, chronic bronchitis,
rhinosinusitis, constipation, pancreatitis, pancreatic insufficiency, male infertility caused by
congenital bilateral absence of the vas deferens (CBAVD), mild pulmonary disease, idiopathic
pancreatitis, allergic bronchopulmonary aspergillosis (ABPA), liver disease, hereditary

emphysema, hereditary hemochromatosis, coagulation-fibrinolysis deficiencies, such as protein
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C deficiency, Type 1 hereditary angioedema, lipid processing deficiencies, such as familial
hypercholesterolemia, Type 1 chylomicronemia, abetalipoproteinemia, lysosomal storage
diseases, such as I-cell disease/pseudo-Hurler, mucopolysaccharidoses, Sandhof/Tay-Sachs,
Crigler-Najjar type 11, polyendocrinopathy/hyperinsulemia, Diabetes mellitus, Laron dwarfism,
myleoperoxidase deficiency, primary hypoparathyroidism, melanoma, glycanosis CDG type 1,
congenital hyperthyroidism, osteogenesis imperfecta, hereditary hypofibrinogenemia, ACT
deficiency, Diabetes insipidus (DI), neurophyseal DI, neprogenic DI, Charcot-Marie Tooth
syndrome, Perlizacus-Merzbacher disease, neurodegenerative diseases such as Alzheimer’s
disease, Parkinson’s disease, amyotrophic lateral sclerosis, progressive supranuclear plasy,
Pick’s disease, several polyglutamine neurological disorders such as Huntington’s,
spinocerebullar ataxia type I, spinal and bulbar muscular atrophy, dentatorubal pallidoluysian,
and myotonic dystrophy, as well as spongiform encephalopathies, such as hereditary Creutzfeldt-
Jakob disease (due to prion protein processing defect), Fabry disease, Straussler-Scheinker
syndrome, COPD, dry-eye disease, or Sjogren’s disease, osteoporosis, osteopenia, bone healing
and bone growth (including bone repair, bone regeneration, reducing bone resorption and
increasing bone deposition), Gorham's Syndrome, chloride channelopathies such as myotonia
congenita (Thomson and Becker forms), Bartter's syndrome type 111, Dent's disease,
hyperekplexia, epilepsy, lysosomal storage disease, Angelman syndrome, and Primary Ciliary
Dyskinesia (PCD), a term for inherited disorders of the structure and/or function of cilia,
including PCD with situs inversus (also known as Kartagener syndrome), PCD without situs

inversus and ciliary aplasia.

[00235] Compound 1, as part of a combination with ivacaftor (N-(5-hydroxy-2,4-ditert-butyl-
phenyl)-4-oxo- 1 H-quinoline-3-carboxamide), has been granted a Breakthrough Therapy
Designation from the Food and Drug Administration (FDA) for the treatment of cystic fibrosis,
one of only two such grants at the time of the filing of this application (the other being for
ivacaftor). This demonstrates a significant unmet need for the effective treatment of the cause of
cystic fibrosis over symptomatic treatments. Additionally, a common challenge for drugs
approved by the FDA is the occasional lack of drug availability for patients in need thereof.
Accordingly, a significant unmet need exists for the presently disclosed Compound |

formulations and processes for preparing them in a continuous and controlled manner.
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[00236] In one aspect, the invention also provides a method of treating, lessening the severity
of, or symptomatically treating a disease in a patient comprising administering an effective
amount of the pharmaceutical composition of the invention to the patient, wherein the disease is
selected from generalized epilepsy with ferbrile seizures plus (GEFS+), general epilepsy with
ferbile and aferbrile seizures, myotonia, paramyotonia congenital, potassium-aggravated
myotonia, hyperkalemic periodic paralysis, LQTS, LQTS/Brugada syndrome, autosomal-
dominant LQTS with deafness, autosomal-recessive LQTS, LQTS with dysmorphic features,
congenital and acquired LQTS, Timothy syndrome, persistent hyperinsulinemic hypolglycemia
of infancy, dilated cardiomyopathy, autosomal-dominant LQTS, Dent disease, Osteopetrosis,
Bartter syndrome type II1, central core disease, malignant hyperthermia, and catecholaminergic

polymorphic tachycardia.

[00237] In one aspect, the present invention is directed to a method of treating, lessening the
severity of, or symptomatically treating cystic fibrosis in a patient comprising administering an
effective amount of the pharmaceutical composition of the invention to the patient, wherein the

patient possesses the CFTR genetic mutation N/303K, 41507, or R560T.

[00238] In one aspect, the present invention is directed to a method of treating, lessening the
severity of, or symptomatically treating cystic fibrosis in a patient comprising administering an
effective amount of the pharmaceutical composition of the invention to the patient, wherein the
patient possesses the CFTR genetic mutation G55/D. In another embodiment, the patient is
homozygous for G551/D. In another embodiment, the patient is heterozygous for G55/D
wherein the other CFTR genetic mutation is any one of F508del, G542X, N1303K, W1282X,
RI117H,R553X, 1717-1G->A, 621+1G->T, 2789+5G->A4, 3849+ 10kbC->T, R1162X, GSSE,
3120+1G->A, A1507, 1898+1G->A, 3659delC, R347P, R560T, R334W, A455E, 2184delA, or
711+1G->T. |

[00239] In one aspect, the present invention is directed to a method of treating, lessening the
severity of, or symptomatically treating cystic fibrosis in a patient comprising administering an
effective amount of the pharmaceutical composition of the invention to the patient, wherein the
patient possesses the CFTR genetic mutation F508del. In another embodiment, the patient is
homozygous for F508del. In another embodiment, the patient is heterozygous for F508del
wherein the other CFTR genetic mutation is any one of G551D, G542X, N1303K, W1282X,
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RII7H, R553X, 1717-1G->A, 621+1G->T, 2789+5G->A4, 3849+10kbC->T, R1162X, G85E,
3120+1G->4, 41507, 1898+1G->A, 3659delC, R347P, R560T, R334W, A435E, 2184delA, or
711+1G->T.

[00240] In certain embodiments, the pharmaceutically acceptable compositions of the present
invention comprising Compound 1 are useful for treating, lessening the severity of, or
symptomatically treating cystic fibrosis in patients who exhibit residual CFTR activity in the
apical membrane of respiratory and non-respiratory epithelia. The presence of residual CFTR
activity at the epithelial surface can be readily detected using methods known in the art, e.g.,
standard electrophysiological, biochemical, or histochemical techniques. Such methods identify
CFTR activity using in vivo or ex vivo electrophysiological techniques, measurement of sweat or
salivary Cl” concentrations, or ex vivo biochemical or histochemical techniques to monitor cell
surface density. Using such methods, residual CFTR activity can be readily detected in patients
heterozygous or homozygous for a variety of different mutations, including patients homozygous
or heterozygous for the most common mutation, F508del, as well as other mutations such as the
G551D mutation, or the R//7H mutation. In certain embodiments, the pharmaceutical
compositions comprising Compound 1 are useful for treating, lessening the severity of, or
symptomatically treating cystic fibrosis in patients who exhibit little to no residual CFTR
activity. In certain embodiments, the pharmaceutical compositions comprising Compound 1 are
useful for treating, lessening the severity of, or symptomatically treating cystic fibrosis in
patients who exhibit little to no residual CFTR activity in the apical membrane of respiratory

epithelia.

[00241] In another embodiment, the compounds and compositions of the present invention are
useful for treating or lessening the severity of cystic fibrosis in patients who have residual CFTR
activity induced or augmented. Such a residual CFTR inducer or augmenter can be done using
pharmacological methods. In another embodiment, the compounds and compositions of the
present invention are useful for treating or lessening the severity of cystic fibrosis in patients
who have residual CFTR activity induced or augmented using or gene therapy. Such methods
increase the amount of CFTR present at the cell surface, thereby inducing a hitherto absent
CFTR activity in a patient or augmenting the existing level of residual CFTR activity in a

patient.
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[00242] 1In one embodiment, pharmaceutical compositions of the present invention comprising
Compound 1, as described herein, are useful for treating or lessening the severity of cystic
fibrosis in patients within certain genotypes exhibiting residual CFTR activity, e.g., Class I
mutations (not synthesized), class Il mutation (misfolding), class III mutations (impaired
regulation or gating), class IV mutations (altered conductance), or class V mutations (reduced

synthesis).

[00243] In one embodiment, pharmaceutical compositions of the present invention comprising
Compound 1, as described herein, are useful for treating, lessening the severity of, or
symptomatically treating cystic fibrosis in patients within certain clinical phenotypes, ¢.g., a
moderate to mild clinical phenotype that typically correlates with the amount of residual CFTR
activity in the apical membrane of epithelia. Such phenotypes include patients exhibiting

pancreatic sufficiency.

[00244] In one embodiment, pharmaceutical compositions of the present invention comprising
Compound 1, as described herein, are useful for treating, lessening the severity of, or
symptomatically treating patients diagnosed with pancreatic sufficiency, idiopathic pancreatitis
and congenital bilateral absence of the vas deferens, or mild lung disease wherein the patient

exhibits residual CFTR activity.

[00245] In one embodiment, pharmaceutical compositions of the present invention comprising
Compound 1, as described herein, are useful for treating, lessening the severity of, or
symptomatically treating patients diagnosed with pancreatic sufficiency, idiopathic pancreatitis
and congenital bilateral absence of the vas deferens, or mild lung disease wherein the patient has

wild type CFTR.

[00246] In addition to cystic fibrosis, modulation of CFTR activity may be beneficial for other
diseases not directly caused by mutations in CFTR, such as secretory diseases and other protein
folding diseases mediated by CFTR. These include, but are not limited to, chronic obstructive
pulmonary' disease (COPD), dry eye disease, and Sjogren’s Syndrome. COPD is characterized
by airflow limitation that is progressive and not fully reversible. The airflow limitation is due to
mucus hypersecretion, emphysema, and bronchiolitis. Activators of mutant or wild-type CFTR
offer a potential treatment of mucus hypersecretion and impaired mucociliary clearance that is

common in COPD. Specifically, increasing anion secretion across CFTR may facilitate fluid
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trangport into the airway surface liquid to hydrate the mucus and optimized periciliary fluid
viscosity. This would lead to enhanced mucociliary clearance and a reduction in the symptoms
associated with COPD. Dry eye disease is characterized by a decrease in tear aqueous
production and abnormal tear film lipid, protein and mucin profiles. There are many causes of
dry eye, some of which include age, Lasik eye surgery, arthritis, medications, chemical/thermal
burns, allergies, and diseases, such as cystic fibrosis and Sjogrens's syndrome. Increasing anion
secretion via CFTR would enhance fluid transport from the corneal endothelial cells and
secretory glands surrounding the eye to increase corneal hydration. This would help to alleviate
the symptoms associated with dry eye disease. Sjogrens's syndrome is an autoimmune disease in
which the immune system attacks moisture-producing glands throughout the body, including the
eye, mouth, skin, respiratory tissue, liver, vagina, and gut. Symptoms, include, dry eye, mouth,
and vagina, as well as lung disease. The disease is also associated with rheumatoid arthritis,
systemic lupus, systemic sclerosis, and polymypositis/dermatomyositis. Defective protein
trafficking is believed to cause the disease, for which treatment options are limited. Augmenters
or inducers of CFTR activity may hydrate the various organs afflicted by the disease and help to

elevate the associated symptoms.

[00247] Inone embodiment, the invention relates to a method of augmenting or inducing
anion channel activity in vitro or in vivo, comprising contacting the channel with a
pharmaceutical composition of the present invention. In another embodiment, the anion channel
is a chloride channel or a bicarbonate channel. In another embodiment, the anion channel is a

chloride channel.

[00248] The exact amount required will vary from subject to Subject, depending on the species,
age, and general condition of the subject, the severity of the infection, the particular agent, its
mode of administration, and the like. The compounds of the invention are preferably formulated
in dosage unit form for ease of administration and uniformity of dosage. The expression "dosage
unit form" as used herein refers to a physically discrete unit of agent appropriate for the patient
to be treated. It will be understood, however, that the total daily usage of the compounds and
compositions of the invention will be decided by the attending physician within the scope of
sound medical judgment. The specific effective dose level for any particular patient or organism
will depend upon a variety of factors including the disorder being treated and the severity of the

disorder; the activity of the specific compound employed; the speéiﬁc'composition employed;
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the age, body weight, general health, sex and diet of the patient; the time of administration, route
of administration, and rate of excretion of the specific compound employed; the duration of the
treatment; drugs used in combination or coincidental with the specific compound employed, and
like factors well known in the medical arts. The term “patient”, as used herein, means an animal,

preferably a mammal, and most preferably a human.

[00249] Anywhere in the present application where a name of a compound may not correctly

describe the structure of the compound, the structure supersedes the name and governs.
EXAMPLES

[00250] XRPD (X-ray Powder Diffraction)

[00251] The X-Ray diffraction (XRD) data of Compound 1, Compound 1 Form I, Compound

1 Form II, or Compound 1 HCI Salt Form A were collected on a Bruker D8 DISCOVER powder
diffractometer with HI-STAR 2-dimensional detector and a flat graphite monochromator. Cu
sealed tube with Ko radiation was used at 40 kV, 35mA. The samples were placed on zero-
background silicon wafers at 25°C. For each sample, two data frames were collected at 120
seconds each at 2 different 0, angles: 8° and 26°. The data were integrated with GADDS software
and merged with DIFFRACTP™EVA software. Uncertainties for the reported peak positions are

+ 0.2 degrees.

[00252] Jet Milling Description

[00253] Unmicronized Compound 1, Compound 1 Form I, Compound 1 Form II, or
Compound 1 HCI Salt Form A is sieved to de-lump it prior to placing it into the jet mill hopper.
All sieves are disposable and received a wipe prior to use. Unmicronized Compound 1,
Compound 1 Form I, Compound 1 Form II, or Compound 1 HCI Salt Form A is added to the jet
mill hopper at a controlled feeding rate using compressed nitrogen gas. The gas pressure range is
40-45/45-70 (Venturi/Mill) PSI and the feeding rate range is 0.5-1.6 Kg/Hour. The Compound
1, Compound 1 Form I, Compound 1 Form II, or Compound 1 HCI Salt Form A is micronized in
the mill through particle-particle and particle-wall collisions and the processed Compound 1,
Compound 1 Form I, Compound 1 Form II, or Compound 1 HCI Salt Form A is emptied into the
micronized product containers. It is believed that one of ordinary skill in the art may also

achieve Compound 1, Compound 1 Form I, Compound 1 Form II, or Compound 1 HCI Salt
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Form A with a favorable particle size through pin milling based in part on the conditions

described above.

[00254] Differential Scanning Calorimetry (DSC)

[00255] The Differential scanning calorimetry (DSC) data of Compound 1, Compound 1 Form
I, Compound 1 Form II, or Compound 1 HCI Salt Form A were collected using a DSC Q100
V9.6 Build 290 (TA Instruments, New Castle, DE). Temperature was calibrated with indium and
heat capacity was calibrated with sapphire. Samples of 3-6 mg were weighed into aluminum
pans that were crimped using lids with 1 pin hole. The samples were scanned from 25°C to
350°C at a heating rate of 1.0°C/min and with a nitrogen gas purge of 50 ml/min. Data were
collected by Thermal Advantage Q SeriesTM version 2.2.0.248 software and analyzed by
Universal Analysis software version 4.1D (TA Instruments, New Castle, DE). The reported

numbers represent single analyses.

[00256] Compound 1 Form I, Compound 1 Form II, and Compound 1 HCI Salt Form A Single

Crystal Structure Determination

[00257] Diffraction data were acquired on Bruker Apex II diffractometer equipped with sealed
tube Cu K-alpha source and an Apex II CCD detector. The structure was solved and refined
using SHELX program (Sheldrick, G.M., Acta Cryst., (2008) A64, 112-122). Based on
systematic absences and intensities statistics the structure was solved and refined in P2;/n space

group.

[00258] Vitride® (sodium bis(2-methoxyethoxy)aluminum hydride [or
NaAlH,(OCH,CH,0CHz);], 65 wgt% solution in toluene) was purchased from Aldrich

Chemicals.

[00259] 2,2-Difluoro-1,3-benzodioxole-5-carboxylic acid was purchased from Saltigo (an

affiliate of the Lanxess Corporation).
[00260] Preparation of (2,2-difluoro-1,3-benzodioxol-5-yl)-methanol.

1. Vitride (2 equiv)
PhCH; (10 vol)

FXO 2. 10% aq (w/w) NaOH (4 equlv) FXO :©\/
F 0] : F (@) OH
CcoO

oH 86-92% yield
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[00261] Commercially available 2,2-difluoro-1,3-benzodioxole-5-carboxylic acid (1.0 eq) was
slurried in toluene (10 vol). Vitride® (2 eq) was added via addition funnel at a rate to maintain
the temperature at 15-25 °C. At the end of the addition, the temperature was increased to 40 °C
for 2 hours (h), then 10% (w/w) aqueous (aq) NaOH (4.0 eq) was carefully added via addition
funnel, maintaining the temperature at 40-50 °C. After stirring for an additional 30 minutes
(min), the layers were allowed to separate at 40 °C. The organic phase was cooled to 20 °C, then
washed with water (2 x 1.5 vol), dried (Na;SO,), filtered, and concentrated to afford crude (2,2-

difluoro-1,3-benzodioxol-5-yl)-methanol that was used directly in the next step.
[00262] Preparation of 5-chloromethyl-2,2-difluoro-1,3-benzodioxole.

1. SOCI, (1.5 equiv)
DMAP (0.01 equiv)
MTBE (5 vol)

2. water (4 vol)

F P FXO
FX OH . o % Ci
0 82-100 % yield

[00263] (2,2-difluoro-1,3-benzodioxol-5-yl)-methanol (1.0 eq) was dissolved in MTBE (5 vol).
A catalytic amount of 4-(N,N-dimethyl)aminopyridine (DMAP) (1 mol %) was added and SOCl,

Y

(1.2 eq) was added via addition funnel. The SOCI, was added at a rate to maintain the
temperature in the reactor at 15-25 °C. The temperature was increased to 30 °C for 1 h, and then
was cooled to 20 °C. Water (4 vol) was added via addition funnel while maintaining the
temperature at less than 30 °C. After stirring for an additional 30 min, the layers were allowed to
separate. The organic layer was stirred and 10% (w/v) aq NaOH (4.4 vol) was added. After
stirring for 15 to 20 min, the layers were allowed to separate. The organic phase was then dried
(NayS0y), filtered, and concentrated to afford crude 5-chloromethyl-2,2-difluoro-1,3-

benzodioxole that was used diréctly in the next step.
[00264] Preparation of (2,2-difluoro-1,3-benzodioxol-5-yl)-acetonitrile.

1. NaCN (1.4 equiv)
DMSO (3 vol)
30-40 degrees C

2. water (6 vol)

F.XO MTBE (4 vol) FXO:©\/

95-100% yield
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[00265] A solution of 5-chloromethyl-2,2-difluoro-1,3-benzodioxole (1 eq) in DMSO (1.25
vol) was added to a slurry of NaCN (1.4 eq) in DMSO (3 vol), while maintaining the temperature
between 30-40 °C. The mixture was stirred for 1 h, and then water (6 vol) was added, followed
by methyl tert-butyl ether (MTBE) (4 vol). After stirring for 30 min, the layers were separated.
The aqueous layer was extracted with MTBE (1.8 vol). The combined organic layers were
washed with water (1.8 vol), dried (Na,SQOy), filtered, and concentrated to afford crude (2,2-

difluoro-1,3-benzodioxol-5-yl)-acetonitrile (95%) that was used directly in the next step.

[00266] Synthesis of (2,2-difluoro-1,3-benzodioxol-5-yl)-1-ethylacetate-acetonitrile

FXO:©\ N 0 Pd(dba),, t-Bu3£ FXO o
F O Br EtO)l\/CN Na;PO,, F O OEt
CN

Touene, H,0, 70 °C

[00267] A reactor was purged with nitrogen and charged with 900 mL of toluene. The solvent
was degassed via nitrogen sparge for no less than 16 h. To the reactor was then charged Na;PO4
(155.7 g, 949.5 mmol), followed by bis(dibenzylidencacetone) palladium (0) (7.28 g, 12.66
mmol). A 10% w/w solution of tert-butylphosphine in hexanes (51.23 g, 25.32 mmol) was
charged over 10 min at 23 °C from a nitrogen purged addition funnel. The mixture was allowed
to stir for S0 min, at which time 5-bromo-2,2-difluoro-1,3-benzodioxole (75 g, 316.5 mmol) was
added over 1 min. After stirring for an additional 50 min, the mixture was charged with ethyl
cyanoacetate (71.6 g, 633.0 mmol) over 5 min followed by water (4.5 mL) in one portion. The
mixture was heated to 70 °C over 40 min and analyzed by HPLC every 1 —2 h for the percent
conversion of the reactant to the product. After complete conversion was observed (typically
100% con.version after 5 — 8 h), the mixture was cooled to 20 — 25 °C and filtered through a
celite pad. The celite pad was rinsed with toluene (2 X 450 mL) and the combined organics were
concentrated to 300 mL under vacuum at 60 — 65 °C. The concentrate was charged with 225mL
DMSO and concentrated under vacuum at 70 — 80 °C until active distillation of the solvent
ceased. The solution was cooled to 20 — 25 °C and diluted to 900 mL with DMSO in preparation
for Step 2. 'H NMR (500 MHz, CDCl;) § 7.16 - 7.10 (m, 2H), 7.03 (d, /= 8.2 Hz, 1H), 4.63 (s,
1H), 4.19 (m, 2H), 1.23 (t,J= 7.1 Hz, 3H).

[00268] Synthesis of Z2,2-diﬂuoro-l,3-benzodioxol-5-yl)—acetonitrile.
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O
F 0 3N HCI 0
X . > FX D\/
F O OEt DMSO, 75 °C F o CN

CN

[00269] The DMSO solution of (2,2-difluoro-1,3-benzodioxol-5-yl)-1-ethylacetate-acetonitrile
from above was charged with 3 N HCI (617.3 mL, 1.85 mol) over 20 min while maintaining an
internal temperature < 40 °C. The mixture was then heated to 75°C over 1 h and analyzed by
HPLC every 1 -2 h for % conversion. When a conversion of > 99% was observed (typically
after 5 — 6 h), the reaction was cooled to 20 — 25 °C and extracted with MTBE (2 X 525 mL),
with sufficient time to allow for complete phase separation during the extractions. The
combined organic extracts were washed with 5% NaCl (2 X 375 mL). The solution was then
transferred to equipment appropriate for a 1.5 — 2.5 Torr vacuum distillation that was equipped
with a cooled receiver flask. The solution was concentrated under vacuum at < 60°C to remove
the solvents. (2,2-Difluoro-1,3-benzodioxol-5-yl)-acetonitrile was then distilled from the
resulting oil at 125 — 130 °C (oven temperature) and 1.5 — 2.0 Torr. (2,2-Difluoro-1,3-
benzodioxol-5-yl)-acetonitrile was isolated as a clear oil in 66% yield from 5-bromo-2,2-
difluoro-1,3-benzodioxole (2 steps) and with an HPLC purity of 91.5% AUC (corresponds to a
w/w assay of 95%). "H NMR (500 MHz, DMSO) & 7.44 (br s, 1H), 7.43 (d, J = 8.4 Hz, 1H),
7.22 (dd, J= 8.2, 1.8 Hz, 1H), 4.07 (s, 2H).
[00270] Preparation of (2,2-difluoro-1,3-benzodioxol-5-yl)-cyclopropanecarbonitrile.
1-bromo-2-chloroethane (1.5 equiv)

50% KOH (5.0 equiv)
Oct,NBr (0.02 equiv)

O 70 degrees C FXO
X :©\/CN ~ o CN
F O

88-100% yield

[00271] A mixture of (2,2-difluoro-1,3-benzodioxol-5-yl)-acetonitrile (1.0 eq), 50 wt %
aqueous KOH (5.0 eq) 1-bromo-2-chloroethane (1.5 eq), and OctsNBr (0.02 eq) was heated at 70
°C for 1 h. The reaction mixture was cooled, then worked up with MTBE and water. The organic
phase was washed with water and brine. The solvent was removed to afford (2,2-diﬂuoro-‘.l',3-

benzodioxol-5-yl)-cyclopropanecarbonitrile.
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[00272] Preparation of 1-(2,2-difluoro-1,3-benzodioxol-5-yl)-cyclopropanecarboxylic acid.

1. 6 M NaOH (8 equiv)
EtOH (5 vol), 80 degrees C

' 2. MTBE (10 vol)

FXO dicyclohexylamine (1 equiv) FXO 1

% CN T F Do OH
3. MTBE (10 vol)

10% aq citric acid (8 vol)

69% yield

[00273] (2,2-difluoro-1,3-benzodioxol-5-yl)-cyclopropanecarbonitrile was hydrolyzed using 6
M NaOH (8 equiv) in ethanol (5 vol) at 80 °C overnight. The mixture was cooled to room
temperature and the ethanol was evaporated under vacuum. The residue was taken up in water
and MTBE, 1 M HCI was added, and the layers were separated. The MTBE layer was then
treated with dicyclohexylamine (DCHA) (0.97 equiv). The slurry was cooled to 0 °C, filtered
and washed with heptane to give the corresponding DCHA salt. The salt was taken into MTBE
and 10% citric acid and stirred until all the solids had dissolved. The layers were separated and
the MTBE layer was washed with water and brine. A solvent swap to heptane followed by
filtration gave 1-(2,2-difluoro-1,3-benzodioxol-5-yl)-cyclopropanecarboxylic acid after drying in

a vacuum oven at 50 °C overnight.

[00274] Preparation of 1-(2,2-difluoro-1,3-benzodioxol-5-yl)-cyclopropanecarbonyl

chloride.
SOCL,
0 PhCH3,
FX Q 60 degrees C P 0
F o OH - F o ci

[00275] 1-(2,2-difluoro-1,3-benzodioxol-5-yl)-cyclopropanccarboxylic acid (1.2 eq) is slurried
in toluene (2.5 vol) and the mixture was heated to 60 °C. SOCl; (1.4 eq) was added via addition
funnel. The toluene and SOCI; were distilled from the reaction mixture after 30 minutes.

Additional toluene (2.5 vol) was added and the resulting mixture was distilled again, leaving the

product acid chloride as an oil, which was used without further purification.
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[00276] Preparation of ter-butyl-3-(3-methylpyridin-2-yl)benzoate.

1. toluene, 2M K,CO;,
Pd(dppf)Cl,, 80 degrees C |

N (HO),B 2. aq. MsOH
I Z + 3. aq.NaOH
N Br

COztBU CO2tBU

N
Z
N

Y

[00277] 2-Bromo-3-methylpyridine (1.0 eq) was dissolved in toluene (12 vol). K,COs (4.8 eq)
was added, followed by water (3.5 vol). The resulting mixture was heated to 65 °C under a
stream of N, for 1 hour. 3-(z-Butoxycarbonyl)phenylboronic acid (1.05 eq) and
Pd(dppf)Cly-CH,Cl, (0.015 eq) were then added and the mixture was heated to 80 °C. After 2
hours, the heat was turned off, water was added (3.5 vol), and the layers were allowed to
separate. The organic phase was then washed with water (3.5 vol) and extracted with 10%
aqueous methanesulfonic acid (2 eq MsOH, 7.7 vol). The aqueous phase was made basic with
50% aqueous NaOH (2 eq) and extracted with EtOAc (8 vol). The organic layer was
concentrated to afford crude zert-butyl-3-(3-methylpyridin-2-yl)benzoate (82%) that was used

directly in the next step.

[00278] Preparation of 2-(3-(fert-butoxycarbonyl)phenyl)-3-methylpyridine-1-oxide.

= urea-hydrogen peroxide a
o phthalic anhydride |
N EtOAc, water _ h rxll
O -
CO,tBu CO,tBu

[00279] tert-Butyl-3-(3-methylpyridin-2-yl)benzoate (1.0 eq) was dissolved in EtOAc (6 vol).
Water (0. 3 vol) was added, followed by urea-hydrogen peroxide (3 eq). Phthalic anhydride (3
eq) was then added portionwise to the mixture as a solid at a rate to maintain the temperature in
the reactor below 45 °C. After completion of the phthalic anhydride addition, the mixture was
heated to 45 °C. After stirring for an additional 4 hours, the heat was turned off. 10% w/w
aqueous Na,SOs (1.5 eq) was added via addition funnel. After completion of Na,SOj3 addition,
the mixture was stirred for an additional 30 min and the layers separated. The organic layer was
stirred and 10% wt/wt aqueous. Na,COs (2 eq) was added. After stirring for 30 minutes, the

layers were allowed to separate. The organic phase was washed 13% w/v aq NaCl. The organic

85



WO 2013/112804 PCT/U0S2013/023100
VP1/12-106 WO

phase was then filtered and concentrated to afford crude 2-(3-(tert-butoxycarbonyl)phenyl)-3-
methylpyridine-1-oxide (95%) that was used directly in the next step.

[00280] Preparation of tert-butyl-3-(6-amino-3-methylpyridin-2-yl)benzoate.

-

N

N
!
0

| 1. Ms,0, py, MeCN, 70 degrees C
2. ethanolamine H.NT N
2

Y

CO,tBu CO,Bu

[00281] A solution of 2-(3-(tert-butoxycarbonyl)phenyl)-3-methylpyridine-1-oxide (1 eq) and
pyridine (4 eq) in acetonitrile (8 vol) was heated to 70 °C. A solution of methanesulfonic
anhydride (1.5 eq) in MeCN (2 vol) was added over 50 min via addition funnel while
maintaining the temperature at less than 75 °C. The mixture was stirred for an additional 0.5
hours after complete addition. The mixture was then allowed to cool to ambient. Ethanolamine
(10 eq) was added via addition funnel. After stirring for 2 hours, water (6 vol) was added and
the mixture was cooled to 10 °C. After stirring for 3 hours, the solid was collected by filtration
and washed with water (3 vol), 2:1 acetonitrile/water (3 vol), and acetonitrile (2 x 1.5 vol). The
solid was dried to constant weight (<1% difference) in a vacuum oven at 50 °C with a slight N»
bleed to afford tert-butyl-3-(6-amino-3-methylpyridin-2-yl)benzoate as a red-yellow solid (53%
yield).

[00282] Preparation of 3-(6-(1-(2,2-difluorobenzo{d][1,3]dioxol-5-yl)-
cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-butylbenzoate.

FXO 0
_ F o cl '
S - F><) 0 Z
HoN N X CO,tBu
2 TEA, cat DMAP F o N" "N 2

PhCH,

COQtBU

[00283] The crude acid chloride described above was dissolved in toluene (2.5 vol based on
acid chloride) and added via addition funnel to a mixture of tert-butyl-3-(6-amino-3-
methylpyridin-2-yl)benzoate (1 eq), DMAP, (0.02 eq), and triethylamine (3.0 eq) in toluene (4
vol based on tert-butyl-3-(6-amino-3-methylpyridin-2-yl)benzoate). After 2 hours, water (4 vol
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based on tert-butyl-3-(6-amino-3-methylpyridin-2-yl)benzoate) was added to the reaction
mixture. After stirring for 30 minutes, the layers were separated. The organic phase was then
filtered and concentrated to afford a thick oil of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-y1)
cyclopropanecarboxamido)-3-methylpyridin-2-y!)-t-butylbenzoate (quantitative crude yield).
Acetonitrile (3 vol based on crude product) was added and distilled until crystallization occurs.
Water (2 vol based on crude product) was added and the mixture stirred for 2 h. The solid was
collected by filtration, washed with 1:1 (by volume) acetonitrile/water (2 x 1 volumes based on
crude product), and partially dried on the filter under vacuum. The solid was dried to a constant
weight (<1% difference) in a vacuum oven at 60 °C with a slight N, bleed to afford 3-(6-(1-(2,2-
difluorobenzo[d]{1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-

butylbenzoate as a brown solid.

[00284] Preparation of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid « HCL salt.

6 N HCI
DXL COtBu 40 degreesC
FXO o “ |
% Sy COH
H

* HCI

[00285] To a slurry of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-butylbenzoate (1.0 eq) in MeCN (3.0 vol)
was added water (0.83 vol) followed by concentrated aqueous HCI (0.83 vol). The mixture was
heated to 45 + 5 °C. After stirring for 24 to 48 h, the reaction was complete, and the mixture was
allowed to cool to ambient. Water (1.33 vol) was added and the mixture stirred. The solid was
collected by filtration, washed with water (2 x 0.3 vol), and partially dried on the filter under
vacuum. The solid was dried to a constant weight (<1% difference) in a vacuum oven at 60 °C
with a slight N bleed to afford 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-y1)

cyclopropanecarboxamido)-3-methylpyridin-2-yl)benzoic acid « HCI as an off-white solid.
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[00286] An 'HNMR spectrum of Compound 1 is shown in Figure 20 and Figure 21 depicts an
'HNMR spectrum of Compound 1 as an HCl salt.

[00287] Table 2 below recites the "THNMR data for Compound 1.

Table 2.

HNMR (400 MHz, DMSO-d6) 9.14 (s, 1H), 7.99-
7.93 (m, 3H), 7.80-7.78 (m, 1H), 7.74-7.72 (m,1H),
7.60-7.55 (m,2H), 7.41-7.33 (m,2H), 2.24 (s, 3H),
1.53-1.51 (m, 2H), 1.19-1.17 (m, 2H).

1 453.3 1.93

[00288] Preparation of Compound 1 Form I, Method A.

FXO 0 & |
H »

98%

FXO o “ |
H

Form1

* HCI

[00289] A slurry of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-
3-methylpyridin-2-yl)benzoic acid « HCI (1 eq) in water (10 vol) was stirred at ambient
temperature. A sample was taken after stirring for 24 h. The sample was filtered and the solid
was washed with water (2 times). The solid sample was submitted for DSC analysis. When
DSC analysis indicated complete conversion to Form I, the solid was collected by filtration,
washed with water (2 x 1.0 vol), and partially dried on a filter under vacuum. The solid was then

dried to a constant weight (<1% difference) in a vacuum oven at 60 °C with a slight N, bleed to
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afford Compound 1 Form I as an off-white solid (98% yield). 'H NMR (400 MHz, DMSO-d6)
9.14 (s, 1H), 7.99-7.93 (m, 3H), 7.80-7.78 (m, 1H), 7.74-7.72 (m, 1H), 7.60-7.55 (m, 2H), 7.41-
7.33 (m, 2H), 2.24 (s, 3H), 1.53-1.51 (m, 2H), 1.19-1.17 (m, 2H).

[00290] Preparation of Compound 1 Form I, Method B.

1. formic acid,
COztBu 70 o

2. water

F><o o “
N>
0 ” N COzH

Form]1

[00291] A solution of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yI)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-butylbenzoate (1.0 eq) in formic acid (3.0
vol) was heated with stirring to 70 + 10 °C, for 8 h. The reaction was deemed complete when
no more than 1.0% AUC by chromatographic methods of 3-(6-(1-(2,2-
difluorobenzo[d][1,3]dioxol-5-yl) cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-
butylbenzoate) remained. The mixture was allowed to cool to ambient. The solution was added
to water (6 vol), heated at 50 °C, and the mixture was stirred. The mixture was then heated to 70
+ 10 °C until the level of 3-(6-(1-(2,2-difluorobenzo[d][1,3]dioxol-5-yl)
cyclopropanecarboxamido)-3-methylpyridin-2-yl)-t-butylbenzoate was no more than 0.8%
(AUC). The solid was collected by filtration, washed with water (2 x 3 vol), and partially dried
on the filter under vacuum. The solid was dried to a constant weight (<1% difference) in a

vacuum oven at 60 °C with a slight N, bleed to afford Compound 1 Form I as an off-white solid.

[00292] The DSC trace of Compound 1 Form I is shown in Figure 22. Melting for Compound

1 Form I occurs at about 204 °C.
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[00293] An X-ray diffraction pattern was calculated from a single crystal structure of

Compound 1 Form I and is shown in Figure 1. Table 3 lists the calculated peaks for Figure 1.

Table 3.

48.2
8 14.64 58.8
1 15.23 100.0
2 16.11 94.7
3 17.67 81.9
7 19.32 61.3
4 21.67 76.5
5 23.40 68.7
9 23.99 50.8
6 26.10 67.4
10 28.54 50.1

[00294] An actual X-ray powder diffraction pattern of Compound 1 Form I is shown in Figure
2. Table 4 lists the actual peaks for Figure 2.

Table 4.

7 7.83 37.7

3 - 1451 74.9
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2 1278 735
1 1539 100.0
2 1626 756
6 16.62 226
5 1781 709
5 2159 36.6
0| 2332 3438
T 7493 264
g 2599 36.9

[00295] Colorless crystals of Compound 1 Form I were obtained by cooling a concentrated 1-
butanol solution from 75°C to 10 °C at a rate of 0.2 °C/min. A crystal with dimensions of 0.50 x
0.08 x 0.03 mm was selected, cleaned with mineral oil, mounted on a MicroMount and centered
on a Bruker APEX 11 system. Three batches of 40 frames separated in reciprocal space were
obtained to provide an orientation matrix and initial cell parameters. Final cell parameters were

obtained and refined based on the full data set.

[00296] A diffraction data set of reciprocal space was obtained to a resolution of 0.82 A using
0.5° steps using 30 s exposure for each frame. Data were collected at 100 (2) K. Integration of
intensities and refinement of cell parameters were accomplished using APEXII software.

Observation of the crystal after data collection showed no signs of decomposition.

[00297] A conformational picture of Compound 1 Form I based on single crystal X-ray
analysis is shown in Figure 23. Compound 1 Form I is monoclinic, P,1/n, with the following
unit cell dimensions: a=4.9626(7) A, b=12.299(2) A, ¢=33.075 (4) A, p=93.938(9)°, V=2014.0
A3, Z=4. Density of Compbund 1 Form I calculated from structural data is 1.492 g/cm® at 100
K.

[00298] Preparation of Compound 1 Form II from Compound 1 Form L
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[00299] Compound 1 Form I (approximately 30 mg) was slurried in 500 puL of an appropriate
solvent (for example, methanol, ethanol, acetone, 2-propanol, acetonitrile, tetrahydrofuran,
methyl acetate, 2-butanone, ethyl formate, and -methyl tetrahydrofuran for two days. The slurry
was then filitered centrifugally or under vacuum and was left to dry at ambient temperature

overnight to yield Compound 1 Form II.

[00300] The DSC trace of Compound 1 Form II Acetone Solvate is shown in Figure 15,
showing two phase transitions. The melting point for Compound 1 Form II Acetone Solvate
occurs at about 188 °C and 205 °C.

[00301] An actual X-ray powder diffraction pattern of Compound 1 Form II is shown in Figure

3. Table S lists the actual peaks for Figure 3 in descending order of relative intensity.

Table 5.

20 Angle Relative Intensity

[degrees] [Y6]
2170 100.0
8.98 65.5
11.04 57.4
18.16 55.9
23.06 55.4
20.63 53.1
2222 50.2
18.57 49.1
16.66 , 472
19.86 35.0

[00302] Conformational depictions of Compound 1 Form II Acetone Solvate based on single

crystal X-ray analysis are shown in Figure 24. The stoichiometry between Compound 1 Form Il
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and acetone is approximately 4.4:1 (4.48:1 calculated from 'H NMR; 4.38:1 from X-ray). The
crystal structure reveals a packing of the molecules where there are two voids or pockets per unit
cell, or 1 void per host molecule. In the acetone solvate, approximately 92 percent of voids are
occupied by acetone molecules. Compound 1 Form 1I is a monoclinic P2,/n space group with
the following unit cell dimensions: a = 16.5235(10) A, b = 12.7425(8) A, ¢ = 20.5512 (13) Ao
=90°, B = 103.736(4)°, v = 90°, V = 4203.3(5) A?, = 4. The density of Compound ! in

Compound 1 Form II calculated from structural data is 1.430/cm’ at 100 K.

[00303] A solid state °C NMR spectrum of Compound 1 Form II Acetone Solvate is shown in

Figure 25. Table 6 provides chemical shifts of the relevant peaks.

Table 6.
Compound 1 Form II, Acetone Solvate
3C Chem. Shifts
Peak

# F1 [ppm] Intensity
1 202.8 6.05
2 173.3 62.66
3 171.9 20.53
4 153.5 28.41
5 150.9 21.68
6 150.1 19.49
7 143.2 45.74
8 142.3 42.68
9 140.1 37.16
10 136.6 26.82
11 135.9 30.1
12 134.6 39.39
13 133.2 23.18
14 131.0 60.92
15 128.5 84.58
16 116.0 34.64
17 114.2 23.85
18 112.4 25.3
19 110.9 2412
20 107.8 18.21
21 32.0 54.41
22 222 20.78
23 18.8 100
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[00304] A solid state "°F NMR spectrum of Compound 1 Form II Acetone Solvate is shown in

Figure 26. Peaks with an asterisk denote spinning side bands. Table 7 provides chemical shifts

of the relevant peaks.

Table 7.
Compound 1 Form Ii, Acetone Solvate
"“F Chem. Shifts
Peak
# F1 [ppm] Intensity
1 -41.6 12.5
2 -46.4 6.77
3 -51.4 9.05

[00305] Preparation of Compound 1 HCI Salt Form A,

[00306] Colorless crystals of Compound 1 HCI Salt Form A were obtained by slow
evaporation from a concentrated solution of the HCI salt of Compound 1 in ethanol. A crystal
with dimensions of 0.30 x 1/5x 0.15 mm was selected, cleaned using mineral oil, mounted on a
MicroMount and centered on a Bruker APEXII diffractometer. Three batches of 40 frames
separated in reciprocal space were obtained to provide an orientation matrix and initial cell

parameters. Final cell parameters were obtained and refined based on the full data set.

[00307] Figure 18 provides a conformational image of Compound. 1 HCI Salt Form A as a
dimer, based on single crystal analysis. An X-ray diffraction pattern of Compound 1 HCI Salt
Form A calculated from the crystal structure is shown in Figure 27. Table 8 contains the

calculated peaks for Figure 27 in descending order of relative intensity.

Table 8.
20 Relative Intensity
[degrees] [%o]
8.96 100.00
17.51 48.20
18.45 34.60
10.33 32.10
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16.01 18.90
11.94 18.40
8.14 16.20
10.10 13.90
16.55 13.30
9.54 10.10
16.55 13.30

Exemplary Oral Pharmaceutical Formulations Comprising Compound 1

[00308] A tablet was prepared with the components and amounts listed in Table 9 for
Exemplary Tablet 1A comprising 100mg of AP, i.e. Compound 1 Form I. Exemplary Tablet 1A
(formulated to have 100 mg of Compound 1) is prepared using a dry roller compaction device
formulation process. In Table 9, grades/brands were microcrystalline cellulose: Avicel PH102;

mannitol: Pearlitol SD 100; croscarmellose sodium: Acdisol; and colloidal silica: Cabosil.

Table 9.

Compound 1 Form I 30
Microcrystalline cellulose 423
Mannitol 212
Croscarmellose Sodium 3
Sodium Lauryl Sulfate 1
Colloidal Silica 0.5
Magnesium Stearate 2
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Roller Compaction Granule Blend 99.5

Magnesium Stearate 0.5

[00309] A tablet was prepared with the components and amounts listed in Table 10 for
Exemplary Tablet 1B comprising 100mg of API, i.e. Compound 1 Form [. Exemplary Tablet 1B
(formulated to have 100 mg of Compound 1 Form 1) is prepared using a wet high shear granule
formulation process. In Table 10, grades/brands were as follows. High Shear Granule Blend -
microcrystalline cellulose: Avicel PH101; mannitol: Pearlitol C50; croscarmellose sodium:
Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Tablet Composition —

croscarmellose sodium: Acdisol.

Table 10.
Compound 1 Form 1 50
Microcrystalline cellulose 30
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

High Shear Granule Blend 97.5
Croscarmellose Sodium 2.0
Magnesium Stearate 0.5

[00310] A tablet was prepared with the components and amounts listed in Table 11 for
Exemplary Tablet 1C comprising 100mg of API, i.e. crystalline Compound 1 Form I.
Exemplary Tablet 1C (formulated to have 100 mg of crystalline Compound 1 Form I) is prepared
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using a wet high shear granule formulation process. In Table 11, grades/brands were as follows.
High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol: Pearlitol C50;
croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Tablet

Composition — croscarmellose sodium: Acdisol.

Table 11.
Compound 1 Form I 60
Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

High Shear Granule Blend 97.5
Croscarmellose Sodium 20
Magnesium Stearate 0.5

[00311] A tablet was prepared with the components and amounts listed in Table 12 for
Exemplary Tablet 1D comprising 200mg of AP], i.e. crystalline Compound 1 Form I.
Exemplary Tablet 1D (formulated to have 200 mg of crystalline Compound 1 Form I) is
prepared using a wet high shear granule formulation process. In Table 12, grades/brands were as
follows. High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol:
Pearlitol C50; croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in
the Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose sodium:

Acdisol; and magnesium stearate: 5712.

Table 12.
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Compound 1 Form I 60
Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

High Shear Granule Blend 83
Microcrystalline cellulose 14
Croscarmellose Sodium 2
Magnesium Stearate 1

[00312] A tablet was prepared with the components and amounts listed in Table 13 for
Exemplary Tablet 1E comprising 200 mg of API, i.e. crystalline Compound 1 Form I.
Exemplary Tablet 1E (formulated to have 200 mg of crystalline Compound 1 Form I) is prepared
using a wet high shear granule formulation process. In Table 13, grades/brands were as follows.
High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol: Pearlitol C50;
croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Core
Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose sodium:
Acdisol; and magnesium stearate: 5712; and in the film coat — film coat: Opadry 1I; wax:

Carnauba.

Table 13.

Compound 1 Form I 200
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Microcrystalline cellulose 66
Mannitol 43
Croscarmellose Sodium 7
Polyvinylpyrrolidone 13
Sodium Lauryl Sulfate 3

High Shear Granule Blend 332
Microcrystalline cellulose 56
Croscarmellose Sodium 8
Magnesium Stearate 4

Core Tablet Composition 400
Film Coat 12
Wax trace

[00313] A tablet was prepared with the components and amounts listed in Table 14 for
Exemplary Tablet 1F comprising 200 mg of API, i.e. crystalline Compound 1 Form I.
Exemplary Tablet 1F (formulated to have 200 mg of crystalline Compound 1 Form 1) is prepared
using a wet high shear granule formulation process. In Table 14, grades/brands were as follows.
High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol: Pearlitol C50;
croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Core
Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose sodium:
Acdisol; and magnesium stearate: 5712; and in the film coat — film coat: Opadry II; wax:

Carnauba.
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Table 14.

[00314]

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition
Film Coat

Wax

Compound 1 Form I 200
Microcrystalline cellulose 67
Mannitol 45
Croscarmellose Sodium 7
Polyvinylpyrrolidone 10.4
Sodium Laury!l Sulfate 2.6

332

56

400

12

0.04
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A tablet was prepared with the components and amounts listed in Table 15 for

Exemplary Tablet 1G comprising 100 mg of API, i.e. crystalline Compound 1 Form 1.

Exemplary Tablet 1G (formulated to have 100 mg of crystalline Compound 1 Form I) is

prepared using a wet high shear granule formulation process. In Table 15, grades/brands were as

follows. High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol:



WO 2013/112804 PCT/US2013/023100
VP1/12-106 WO

Pearlitol C50; croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in

the Tablet Composition — croscarmellose sodium: Acdisol.

Table 15.
ipound 1 Form I 70
Microcrystalline cellulose 12
Mannitol 11
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

High Shear Granule Blend 975
Croscarmellose Sodium 2.0
Magnesium Stearate 0.5

[00315] A tablet was prepared with the components and amounts listed in Table 16 for
Exemplary Tablet 1H comprising 100 mg of AP], i.e. crystalline Compound 1 Form I or Form II.
Exemplary Tablet 1H (formulated to have 100 mg of crystalline Compound 1 Form I or Form 1I)
is prepared using a wet high shear granule formulation process. In Table 16, grades/brands were
as follows. High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol:
Pearlitol C50; croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in
the Core Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose

sodium: Acdisol; and magnesium stearate: 5712.

Table 16.
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Compound 1 Form I or Form II 61
Microcrystalline cellulose 20.3
Mannitol 13.2
Croscarmellose Sodium 2
Polyvinylpyrrolidone 2.7
Sodium Lauryl Sulfate 0.7

High Shear Granule Blend 83
Microcrystalline cellulose 14
Croscarmellose Sodium 2
Magnesium Stearate 1

[00316] A tablet was prepared with the components and amounts listed in Table 17 for
Exemplary Tablet 11 comprising 100 mg of API, i.e. crystalline Compound 1 Form I or Form II.
Exemplary Tablet 11 (formulated to have 100 mg of crystalline Compound 1 Form I or Form II)
is prepared using a wet high shear granule formulation process. In Table 17, grades/brands were
as follows. High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol:
Pearlitol C50; croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in
the Core Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose

sodium: Acdisol; and magnesium stearate: 5712.

Table 17.

Compound 1 Form I or Form II

100

Microcrystalline cellulose

333
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Mannitol 21.7
Croscarmellose Sodium 33
Polyvinylpyrrolidone 4.4
Sodium Laury! Sulfate 1.1

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

163.9

27.6

39

2.0
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[00317] A tablet was prepared with the components and amounts listed in Table 18 for

Exemplary Tablet 1J comprising 300 mg of API, i.c. crystalline Compound 1 Form I.

Exemplary Tablet 1J (formulated to have 300 mg of crystalline Compound 1 Form I) is prepared

using a wet high shear granule formulation process. In Table 18, grades/brands were as follows.

High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol: Pearlitol C50;

croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Core

Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose sodium:

Acdisol; and magnesium stearate: 5712; and in the film coat — film coat: Opadry 11; wax:

Carnauba.

Table 18.

Compound 1 Form 1 300
Microcrystalline cellulose 99
Mannitol 64.5
Croscarmellose Sodium 10.5
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Polyvinylpyrrolidone 19.5

Sodium Lauryl Sulfate 4.5

High Shear Granule Blend 498
Microcrystalline cellulose 84
Croscarmellose Sodium 12
Magnesium Stearate 6

Corc Tablet Cgmposition 600
Film Coat 18
Wax 0.06

[00318] A tablet was prepared with the components and amounts listed in Table 19 for
Exemplary Tablet 1K comprising 300 mg of API, i.e. crystalline Compound 1 Form I.
Exemplary Tvablet 1K (formulated to have 300 mg of crystalline Compound 1 Form I) is
prepared using a wet high shear granule formulation process. In Table 19, grades/brands were as
follows. High Shear Granule Blend - microcrystalline cellulose: Avicel PH101; mannitol:
Pearlitol C50; croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in
the Core Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose
sodium: Acdisol; and magnesium stearate: 5712; and in the film coat — film coat: Opadry II;

wax: Carnauba.

Table 19.

Compound 1 Form I
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ig ear Granule
Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Microcrystalline cellulose 100.5
Mannitol 67.5
Croscarmellose Sodium 10.5
Polyvinylpyrrolidone 15.6
Sodium Lauryl Sulfate 39

84

12

Core Tablet Composition

Film Coat

Wax

600
18

0.06
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[00319] A tablet was prepared with the components and amounts listed in Table 20 for
Exemplary Tablet 1L comprising 200 mg of API, i.e. crystalline Compound 1 Form I.
Exemplary Tablet 1L (formulated to have 200 mg of crystalline Compound 1 Form I) is prepared
using a twin screw wet granulation formulation process. In Table 20, grades/brands were as
follows. Twin Screw Granule Blend - microcrystalline cellulose: Avicel PH101; croscarmellose
sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Core Tablet Composition
— microcrystalline celfulose: Avicel PH200; croscarmellose sodium: Acdisol; and magnesium

stearate: 5712; and in the film coat — film coat: Opadry II; wax: Carnauba.

Table 20.

Compound 1 Form I 200
Microcrystalline cellulose 34.0
Croscarmellose Sodium 6.3
Polyvinylpyrrolidone 7.8
Sodium Lauryl Sulfate 1.8

Twin Screw Granule Blend 249.9
Microcrystalline cellulose 36.1
Croscarmellose Sodium 12.0
Magnesium Stearate 3.0

Core Tablet Composition 301

106



WO 2013/112804 PCT/US2013/023100
VPI/12-106 WO

Film Coat 9.0

Wax trace

[00320] A tablet was prepared with the components and amounts listed in Table 21 for
Exemplary Tablet 1M comprising 400 mg of API, i.e. crystalline Compound 1 Form I.
Exemplary Tablet 1M (formulated to have 400 mg of crystalline Compound 1 Form 1) is
prepared using a twin screw wet granule formulation process. In Table 21, grades/brands were
as follows. Twin Screw Granule Blend - microcrystalline cellulose: Avicel PH101;
croscarmellose sodium: Acdisol; polyvinylpyrrolidone: Kollidon PVP K30; and in the Core
Tablet Composition — microcrystalline cellulose: Avicel PH200; croscarmellose sodium:
Acdisol; and magnesium stearate: 5712; and in the film coat — film coat: Opadry II; wax:

Carnauba.

Table 21.

Compound 1 Form I 400
Microcrystalline cellulose 68.0
Croscarmellose Sodium 12.6
Polyvinylpyrrolidone 1 5.6
Sodium Lauryl Sulfate 3.6

Twin Screw Granule Blend 499.8
Microcrystalline cellulose 72.2
Croscarmellose Sodium 24.0
Magnesium Stearate 6.0
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Core Tablet Composition 602
Film Coat 18.0
Wax trace

[00321] Tablet Formation from Roller Compaction Granule Composition

[00322] Equipment/Process

[00323] Eguipment
Roller Compactors: Alexanderwerk WP 120, Vector TF-Mini, or Vector TF-Labo.

[00324] Screening/Weighing

[00325] Compound 1 and excipients may be screened prior to or after weigh-out. Appropriate
screen sizes are mesh 20, mesh 40, or mesh 60. Compound 1 may be pre-blended with one or

more of the excipients to simplify screening.
[00326] Blending

[00327] Compound 1 and excipients may be added to the blender in different order. The
blending may be performed in a Turbula blender or a v-shell blender. The components may be
blended for 10 minutes without lubricant followed by additional blending with lubricant for 3

minutes.

[00328] Roller Compaction

[00329] The blend may be roller compacted in ribbons and milled into granules using an
Alexanderwerk WP 120. The rolls used may be the 25 mm rolls using a compaction pressure of
18 to 50 bar, a roller speed of 3 to 12 RPM, and a screw feeder speed of 20 to 80 RPM. The
screen sizes of the integrated mill may be 2 mm for the top screen and 0.8 mm for the bottom

screen.

[00330] Blending
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[00331] The roller compacted granules may be blended with extra-granular excipients such as

fillers and lubricant using a V-shell blender. The blending time may be 5, 3 or 1 minute(s).

[00332] Compression

[00333] The compression blend has been compressed into tablets using a single station Riva
MiniPress with 10 mm tooling. The weight of the tablets for a 100 mg dose may be about 200,
250, or 300 mg.

[00334] Film Coating

[00335] Tablets may be film coated using a pan coater, such as, for example an O’Hara

Labcoat.
[00336] Printing

[00337] Film coated tablets may be printed with a monogram on one or both tablet faces with,

for example, a Hartnett Delta printer.

[00338] Tablet Formation from High Shear Granule Composition

[00339] Equipment/Process
[00340] Egquipment

Granulator: Procept MiPro with a 250 mlor 1 L granuiation bowl.

[00341]) Screening/Weighing

[00342] Compound 1 and excipients may be screened prior to or after weigh-out. Possible
screen sizes are mesh 20, mesh 40, or mesh 60. Compound 1 may be pre-blended with one or

more of the excipients to simplify screening.

[00343] Granulation Operation

Granulation Fluid — SLS and binder are added to purified water and mixed until
dissolved. A suitable ratio is 2.5% w/w SLS and 10.0% w/w PVP K30 in water.

Granulation — The excipients and compound 1 are added to the granulation bowl. The
order of addition may be Compound 1, disintegrant, diluent, and filler. The componenté may be
mixed in the 250 ml bowl for 1 minute at impeller speed 1000 RPM and chopper speed 1000
RPM. Granulation may be performed at an impeller speed of 2000 RPM with a chopper speed of
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4000 RPM while adding the granulation fluid with a syringe pump at 1.5 to 4.5 g/min. The fluid
addition time may be 4 to 12 minutes. After the required binder fluid is added, the granules may
be wet-massed for about 10 seconds to about 1 minute. One notable advantage of the present
high shear granulation process is using a granulation fluid that comprises both a surfactant and
the binder for better granulation through increased wettability. In one embodiment, the

surfactant is SLS.
[00344) Milling
[00345] The granules may be reduced in size using a screen mill or a cone mill.
[00346] Drying

[00347] The granules may be dried using a vacuum oven, tray dryer, bi-conical dryer, or fluid

bed drier. The granules have been dried using a vacuum oven with a nitrogen purge.
[00348] Blending

[00349] The granules may be blended with extra-granular excipients. The granules have been
blended with extra-granular disintegrant, diluent, filler, and lubricant. The granules have been
blended using the Turbula blender for 3 minutes pre-lubricant and 1 minute with lubricant. A

larger scale blender such as a 4-quart V-shell blender may be used.
[00350] Compression

[00351] The compression blend has been compressed into tablets using a single station Riva
MiniPress with 8 mm, or 10 mm tooling. The weight of the tablets for a 100 mg dose may be
about 160, 200, or 250 mg.

[00352] Film Coating

[00353] Tablets may be film coated using a pan coater, such as, for example an O’Hara

Labcoat.
[00354] Printing

[00355] Film coated tablets may be printed with a monogram on one or both tablet faces with,

for example, a Hartnett Delta printer.

[00356] Tablet Formation from Continuous Twin Screw Wet Granulation Process
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[00357] Equipment/Process

[00358] Equipment

Granulator: ConsiGma or Leistritz or Thermo Fisher twin screw granulator.

[00359] Screening/Weighing

[00360] Compound 1 and excipients may be screened prior to or after weigh-out. Possible
screen sizes are mesh 20, mesh 40, or mesh 60. Compound 1 may be pre-blended with one or

more of the excipients to simplify screening.
[00361] Blending

[00362] Compound 1 and excipients may be added to the blender in different order. The
blending may be performed in a Turbula blender, a v-shell blender, a bin blender, or a
continuous blender. The components may be blended for 10 minutes for batch blenders or

continuously for a continuous blender.

[00363] Granulation Operation

Granulation Fluid — SLS and binder are added to purified water and mixed until

dissolved. A suitable ratio is 2.5% w/w SLS and 10.0% w/w PVP K30 in water.

Granulation — The blend containing Compound 1 and excipients may be dosed into the
twin screw granulator using a Loss in Weight feeder at a rate of 10 kg/hr. The granulation fluid
may be added using a peristaltic pump at a rate of 3.5 kg/hr. The granulator may be run at a
speed of 400 RPM. A notable advantage of the present twin screw wet granulation process 1s
using a granulation fluid that comprises both a surfactant and the binder for better granulation
through increased wettability. In one embodiment, the surfactant is SLS. Another notable
advantage is that because the process is continuous and at any moment in time only a limited
amount of material is processed, the process can be well controlled and results in a high quality

product.
[00364] Milling
[00365] The granules may be reduced in size using a screen mill or a cone mill

[00366] Drying
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[00367] The granules may be dried using a vacuum oven, tray dryer, bi-conical dryer, or fluid

bed drier.
[00368] Blending

[00369] The granules may be blended with extra-granular excipients. The granules have been

blended using a 300 liter bin bleﬁder for 60 revolutions.

[00370] Compression

[00371] The compression blend has been compressed into tablets using a Courtoy Modul P

rotary press

[00372] Film Coating

[00373] Tablets may be film coated using a pan coater, such as, for example an O’Hara

Labcoat.
[00374] Printing

[00375] Film coated tablets may be printed with a monogram on one or both tablet faces with,

for example, a Hartnett Delta printer.
[00376] Dosing Administration Schedule

[00377] In another aspect, the invention relates to a method of treating a CFTR mediated
disease in a subject comprising administering to a subject in need thereof an effective amount of
the pharmaceutical composition provided by the invention. In another embodiment, the
pharmaceutical composition is administered to the subject once every two weeks. In another
embodiment, the pharmaceutical composition is administered to the subject once a week. In
another embodiment, the pharmaceutical composition is administered to the subject once every
three days. In another embodiment, the pharmaceutical composition is administered to the
subject once a day. In one embodiment, when the pharmaceutical composition is a tablet

according to Table 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, or 19 dosing is once a day.
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ASSAYS

[00378] Assays for Detecting and Measuring F508del-CFTR Correction Properties of

Compounds

[00379] Membrane potential optical methods for assaying F508del-CFTR modulation

properties of compounds.

[00380] The optical membrane potential assay utilized voltage-sensitive FRET sensors
described by Gonzalez and Tsien (See Gonzalez, J. E. and R. Y. Tsien (1995) “Voltage sensing
by fluorescence resonance energy transfer in single cells” Biophys J 69(4): 1272-80, and
Gonzalez, J. E. and R, Y. Tsien (1997) “Improved indicators of cell membrane potential that use
fluorescence resonance energy transfer” Chem Biol 4(4): 269-77) in combination with
instrumentation for measuring fluorescence changes such as the Voltage/lon Probe Reader
(VIPR) (See, Gonzalez, J. E., K. Oades, et al. (1999) “Cell-based assays and instrumentation for
screening ion-channel targets” Drug Discov Today 4(9): 431-439).

[00381] These voltage sensitive assays are based on the change in fluorescence resonant
energy transfer (FRET) between the membrane-soluble, voltage-sensitive dye, DiISBAC,(3), and
a fluorescent phospholipid, CC2-DMPE, which is attached to the outer leaflet of the plasma
membrane and acts as a FRET donor. Changes in membrane potential (V) cause the negatively
charged DiSBAC,(3) to redistribute across the plasma membrane and the amount of energy
transfer from CC2-DMPE changes accordingly. The changes in fluorescence emission were
monitored using VIPR™ II, which is an integrated liquid handler and fluorescent detector

designed to conduct cell-based screens in 96- or 384-well microtiter plates.

1. Identification of Correction Compounds

[00382] To identify small molecules that correct the trafficking defect associated with
F508del-CFTR,; a single-addition HTS assay format was developed. The cells were incubated in
serum-freec medium for 16 hrs at 37 °C in the presence or absence (negative control) of test
compound. As a positive control, cells plated in 384-well plates were incubated for 16 hrs at 27
°C to “temperature-correct” F508del-CFTR. The cells were subsequently rinsed 3X with Krebs
Ringers solution and loaded with the voltage-sensitive dyes. To activate F508del-CFTR, 10 uM

forskolin and the CFTR potentiator, genistein (20 uM), were added along with Cl'-free medium
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to each well. The addition of Cl'-free medium promoted Cl efflux in response to F508del-CFTR
activation and the resulting membrane depolarization was optically monitored using the FRET-

based voltage-sensor dyes.

2. Identification of Potentiator Compounds

[00383] To identify potentiators of F508del~-CFTR, a double-addition HTS assay format was
developed. During the first addition, a Cl'-free medium with or without test compound was
added to each well. After 22 sec, a second addition of Cl'-free medium containing 2 - 10 uM
forskolin was added to activate F508del-CFTR. The extracellular CI” concentration following
both additions was 28 mM, which promoted CI’ efﬂux in response to F508del-CFTR activation
and the resulting membrane depolarization was optically monitored using the FRET-based

voltage-sensor dyes.

3. Solutions

[00384] Bath Solution #1: (in mM) NaCl 160, KCl 4.5, CaCl, 2, MgCl, 1, HEPES 10, pH 7.4
with NaOH.

[00385]) Chloride-free bath solution: Chloride salts in Bath Solution #1 are substituted with

gluconate salts.
[00386] CC2-DMPE: Prepared as a 10 mM stock solution in DMSO and stored at -20°C.
DiSBAC,(3): Prepared as a 10 mM stock in DMSO and stored at -20°C.

4. Cell Culture

[00387] NIH3T3 mouse fibroblasts stably expréssing F508del-CFTR are used for optical
measurements of membrane potential. The cells are maintained at 37 °C in 5% CO, and 90 %
humidity in Dulbecco’s modified Eagle’s medium supplemented with 2 mM glutamine, 10 %
fetal bovine serum, 1 X NEAA, B-ME, 1 X pen/strep, and 25 mM HEPES in 175 cm? culture
flasks. For all optical assays, the cells were seeded at 30,000/well in 384-well matrigel-coated
plates and cultured for 2 hrs at 37 °C before culturing at 27 °C for 24 hrs for the potentiator
assay. For the correction assays, the cells are cultured at 27 °C or 37 °C with and without

compounds for 16 - 24 hours.
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[00388] Electrophysiological Assays for assaying F508del-CFTR modulation properties of

compounds

1. Ussing Chamber Assay

[00389] Using chamber experiments were performed on polarized epithelial cells expressing
F508del-CFTR to further characterize the F508de/-CFTR modulators identified in the optical

RTAP%®-CFTR onithelial cells grown on Costar Snapwell cell culture inserts were

assays. F
mounted in an Ussing chamber (Physiologic Instruments, Inc., San Diego, CA), and the
monolayers were continuously short-circuited using a Voltage-clamp System (Department of
Bioengineering, University of lowa, 1A, and, Physiologic Instruments, Inc., San Diego, CA).
Transepithelial resistance was measured by applying a 2-mV pulse. Under these conditions, the
FRT epithelia demonstrated resistances of 4 K€/ cm® or more. The solutions were maintained at
27 °C and bubbled with air. The electrode offset potential and fluid resistance were corrected
using a cell-free insert. Under these conditions, the current reflects the flow of CI” through
F508del-CFTR expressed in the apical membrane. The Igc was digitally acquired using an
MP100A-CE interface and AcqgKnowledge software (v3.2.6; BIOPAC Systems, Santa Barbara,

CA).

2. Identification of Correction Compounds

[00390] Typical protocol utilized a basolateral to apical membrane Cl” concentration gradient.
To set up this gradient, normal ringer was used on the basolateral membrane, whereas apical
NaCl was replaced by equimolar sodium gluconate (titrated to pH 7.4 with NaOH) to give a
large CI” concentration gradient across the epithelium. All experiments were performed with
intact monolayers. To fully activate F508del-CFTR, forskolin (10 uM) and the PDE inhibitor,
IBMX (100 uM), were applied followed by the addition of the CFTR potentiator, genistein (50
uM).

[00391] As observed in other cell types, incubation at low temperatures of FRT cells stably
expressing F508del-CFTR increases the functional density of CFTR in the plasma membrane.
To determine the activity of correction compounds, the cells were incubated with 10 uM of the
test compound for 24 hours at 37°C and were subsequently washed 3X prior to recording. The

CAMP- and genistein-mediated Igc in compound-treated cells was normalized td the 27°C and
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37°C controls and expressed as percentage activity. Preincubation of the cells with the
correction compound significantly increased the cAMP- and genistein-mediated Isc compared to

the 37°C controls.

3. Identification of Potentiator Compounds

[00392] Typical protocol utilized a basolateral to apical membrane Cl” concentration gradient.
To set up this gradient, normal ringers was used on the basolateral membrane and was
permeabilized with nystatin (360 pg/ml), whereas apical NaCl was replaced by equimolar
sodium gluconate (titrated to pH 7.4 with NaOH) to give a large Cl” concentration gradient
across the epithelium. All experiments were performed 30 min after nystatin permeabilization.
Forskolin (10 uM) and all test compounds were added to both sides of the cell culture inserts.
The efficacy of the putative F508de/-CFTR potentiators was compared to that of the known

potentiator, genistein.
4. Solutions

[00393] Basolateral solution (in mM): NaCl (135), CaCl; (1.2), MgCl, (1.2), K;HPO4(2.4),
KHPO, (0.6), N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic acid (HEPES) (10), and dextrose
(10). The solution was titrated to pH 7.4 with NaOH.

[00394] Apical solution (in mM): Same as basolateral solution with NaCl replaced with Na
Gluconate (135).

5. Cell Culture

[00395] Fisher rat epithelial (FRT) cells expressing F508del-CFTR (FRT* %1y were used
for Ussing chamber experiments for the putative £508del-CFTR modulators identified from our
optical assays. The cells were cultured on Costar Snapwell cell culture inserts and cultured for
five days at 37 °C and 5% CO;in Coon’s modified Ham’s F-12 medium supplemented with 5%
fetal calf serum, 100 U/ml penicillin, and 100 ug/ml streptomycin. Prior to use for
characterizing the potentiator activity of compounds, the cells were incubated at 27 °C for 16 -
48 hrs to correct for the F. 508del-CFTR. To determine the activity of corrections compounds,

the cells were incubated at 27 °C or 37 °C with and without the compounds for 24 hours.
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6. Whole-cell recordings

[00396] The macroscopic F508del-CFTR current (Iarsos) in temperature- and test compound-
corrected NIH3T3 cells stably expressing F508del-CFTR were monitored using the perforated-
patch, whole-cell recording. Briefly, voltage-clamp recordings of Iarsos were performed at room
temperature using an Axopatch 200B patch-clamp amplifier (Axon Instruments Inc., Foster City,
CA). All recordings were acquired at a sampling frequency of 10 kHz and low-pass filtered at 1
kHz. Pipettes had a resistance of 5 — 6 MQ when filled with the intracellular solution. Under
these recording conditions, the calculated reversal potential for CI” (Ecy) at room temperature was
-28 mV. All recordings had a seal resistance > 20 GQ and a series resistance < 15 MQ. Pulse
generation, data acquisition, and analysis were performed using a PC equipped with a Digidata
1320 A/D interface in conjunction with Clampex 8 (Axon Instruments Inc.). The bath contained
<250 pl of saline and was continuously perifused at a rate of 2 ml/min using a gravity-driven

perfusion system,

7. Identification of Correction Compounds

[00397] To determine the activity of correction compounds for increasing the density of
functional F508del-CFTR in the plasma membrane, we used the above-described perforated-
patch-recording techniques to measure the current density following 24-hr treatment with the
correction compounds. To fully activate F508del-CFTR, 10 uM forskolin and 20 uM genistein
were added to the cells. Under our recording conditions, the current density following 24-hr
incubation at 27°C was higher than that observed following 24-hr incubation at 37 °C. These
results are consistent with the known effects of low-temperature incubation on the density of
F508del-CFTR in the plasma membrane. To determine the effects of correction compounds on
CFTR current density, the cells were incubated with 10 uM of the test compound for 24 hours at
37°C and the current density was compared to the 27°C and 37°C controls (% activity). Prior to
recording, the cells were washed 3X with extracellular recording medium to remove any
remaining test compound. Preincubation with 10 uM of correction compounds significantly

increased the cAMP- and genistein-dependent current compared to the 37°C controls.
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8. Identification of Potentiator Compounds

[00398] The ability of F508del-CFTR potentiators to increase the macroscopic F508del-CFTR
CI” current (Iapsos) in NIH3T3 cells stably expressing F508del-CFTR was also investigated using
perforated-patch-recording techniques. The potentiators identified from the optical assays
evoked a dose-dependent increase in Ixrsps with similar potency and efficacy observed in the
optical assays. In all cells examined, the reversal potential before and during potentiator

application was around -30 mV, which is the calculated E¢y (-28 mV).
9. Solutions

[00399] Intracellular solution (in mM): Cs-aspartate (90), CsCl (50), MgCl, (1), HEPES (10),
and 240 pg/ml amphotericin-B (pH adjusted to 7.35 with CsOH).

[00400] Extracellular solution (in mM): N-methyl-D-glucamine (NMDG)-Cl (150), MgCl, (2),
CaCl; (2), HEPES (10) (pH adjusted to 7.35 with HCI).

10. Cell Culture

[00401] NIH3T3 mouse fibroblasts stably expressing F508del/-CFTR are used for whole-cell
recordings. The cells are maintained at 37 °C in 5% CO; and 90 % humidity in Dulbecco’s
modified Eagle’s medium supplemented with 2 mM glutamine, 10 % fetal bovine serum, 1 X
NEAA, B-ME, 1 X pen/strep, and 25 mM HEPES in 175 cm’ culture flasks. For whole-cell
recordings, 2,500 - 5,000 cells were seeded on poly-L-lysine-coated glass coverslips and cultured
for 24 - 48 hrs at 27 °C before use to test the activity of potentiators; and incubated with or

without the correction compound at 37 °C for measuring the activity of correctors.

11. Single-channel recordings

[00402] The single-channel activities of temperature-corrected F508del-CFTR stably
expressed in NIH3T3 cells and activities of potentiator compounds were observed using excised
inside-out membrane patch. Briefly, voltage-clamp recordings of single-channel activity were
performed at room temperature with an Axopatch 200B patch-clamp amplifier (Axon
Instruments Inc.). All recordings were acquired at a sampling frequency of 10 kHz and low-pass
filtered at 400 Hz. Patch pipettes were fabricated from Corning Kovar Sealing #7052 glass

(World Precision Instruments, Inc., Sarasota, FL) and had a resistance of 5 - 8 MQ when filled
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with the extracellular solution. The F508del-CFTR was activated after excision, by adding 1
mM Mg-ATP, and 75 nM of the cAMP-dependent protein kinase, catalytic subunit (PKA;
Promega Corp. Madison, WI). After channel activity stabilized, the patch was perifused using a
gravity-driven microperfusion system. The inflow was placed adjacent to the patch, resulting in
complete solution exchange within 1 - 2 sec. To maintain F508del-CFTR activity during the
rapid perifusion, the nonspecific phosphatase inhibitor F~ (10 mM NaF) was added to the bath
solution. Under these recording conditions, channel activity remained constant throughout the
duration of the patch recording (up to 60 min). Currents produced by positive charge moving
from the intra- to extracellular solutions (anions moving in the opposite direction) are shown as

positive currents. The pipette potential (V,) was maintained at 80 mV.

[00403] Channel activity was analyzed from membrane patches containing < 2 active channels.
The maximum number of simultaneous openings determined the number of active channels
during the course of an experiment. To determine the single-channel current amplitude, the data
recorded from 120 sec of F508del-CFTR activity was filtered “off-line” at 100 Hz and then used
to construct all-point amplitude histograms that were fitted with multigaussian functions using
Bio-Patch Analysis software (Bio-Logic Comp. France). The total microscopic current and open
probability (P,) were determined from 120 sec of channel activity. The P, was determined using
the Bio-Patch software or from the relationship P, = I/i(N), where I = mean current, i = single-

channel current amplitude, and N = number of active channels in patch.
12. Solutions

[00404] Extracellular solution (in mM): NMDG (150), aspartic acid (150), CaCl; (5), MgCl,
(2), and HEPES (10) (pH adjusted to 7.35 with Tris base).

[00405] Intracellular solution (in mM): NMDG-CI (150), MgCl; (2), EGTA (5), TES (10), and
Tris base (14) (pH adjusted to 7.35 with HCI).

13. Cell Culture

[00406] NIH3T3 mouse fibroblasts stably expressing F508del-CFTR are used for excised-
membrane patch-clamp recordings. The cells are maintained at 37 °C in 5% CO; and 90 %
humidity in Dulbecco’s modified Eagle’s medium supplemented with 2 mM glutamine, 10 %

fetal bovine serum, 1 X NEAA, B-ME, 1 X pen/strep, and 25 mM HEPES in 175 cm? culture
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flasks. For single channel recordings, 2,500 - 5,000 cells were seeded on poly-L-lysine-coated

glass coverslips and cultured for 24 - 48 hrs at 27 °C before use.

[00407] Using the procedures described above, the activity, i.e., EC50s, of Compound 1 has

been measured and is shown in Table 20,

Table 20.

1 +++ +++

"OTHER EMBODIMENTS

[00408] All publications and patents referred to in this disclosure are incorporated herein by
reference to the same extent as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Should the meaning of
the terms in any of the patents or publications incorporated by reference conflict with the
meaning of the terms used in this disclosure, the meaning of the terms in this disclosure are
intended to be controlling. Furthermore, the foregoing discussion discloses and describes merely
exemplary embodiments of the invention. One skilled in the art will readily recognize from such
discussion and from the accompanying drawings and claims, that various changes, modifications
and variations can be made therein without departing from the spirit and scope of the invention

as defined in the following claims.
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CLAIMS

1. A tablet for oral administration comprising:

a.

€.

f.

PCT/US2013/023100
VPI/12-106 WO

Compound 1, Compound 1 Form I, Compound 1 Form I, and/or Compound 1

HCI Salt Form A,
a filler;

a disintegrant;

a surfactant;

a lubricant; and

at least one of a binder or a glidant.

2. The tablet of claim 1, wherein Compound 1, Compound 1 Form I, Compound 1 Form II,

and/or Compound 1 HCI Salt Form A is present in the tablet in an amount ranging from about 25 .

mg to about 500 mg.

3. The tablet of claim 1, wherein the amount of Compound 1, Compound 1 Form I, Compound 1

Form 11, and/or Compound 1 HCI Salt Form A in the tablet ranges from about 15 wt% to about
75 wt% by weight of the tablet.

4. The tablet of claim 1, wherein the amount of Compound 1, Compound 1 Form I, Compound 1

Form 11, and/or Compound 1 HCI Salt Form A in the tablet ranges from about 40 wt% to about
70 wt% by weight of the tablet.

5. The tablet of claim 1 having the following formulation:

Compound 1 [ 20-40 |
Microcrystalline cellulose 30-50
Mannitol 10-30
Croscarmellose Sodium 1-5
Sodium Lauryl Sulfate 0.1-2

121



WO 2013/112804 PCT/US2013/023100
VPI/12-106 WO

Colloidal Silica 0.1-1

Magnesium Stearate 1-3

Roller Compaction Granule Blend 99-99.9

Magnesium Stearate 0.1-1

6. The tablet of claim 1 having the following formulation:

Compound 1

Microcrystalline cellulose 5-15
Croscarmellose Sodium 1-5

Sodium Lauryl Sulfate 0.1-2
Polyvinylpyrrolidone : 1-5

High Shear Granule Blend 75-89
Microcrystalline cellulose 10-15
Croscarmellose Sodium 1-5

Magnesium Stearate 0.1-5

7. The tablet of claim 1 having the following formulation:

Compound 1 Form I 60-70
Microcrystalline cellulose 5-15
Croscarmellose Sodium 1-5
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Polyvinylpyrrolidone

Sodium Laury] Sulfate

High Shear Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition

Film Coat

Wax

95-99
1-5

Trace

8. The tablet of claim 1 having the following formulation:

ompoun orm

Roller Compaction Granule Blend

Magnesium Stearate

Microcrystalline cellulose 42.3
Mannitol 21.2
Croscarmellose Sodium 3
Sodium Laury! Sulfate 1
Colloidal Silica 0.5
Magnesium Stearate 2

99.5
0.5

123

PCT/US2013/023100
VPI/12-106 WO



WO 2013/112804

'éCompou

9. The tablet of claim 1 having the following formulation:

High Shear Granule Blend

Croscarmellose Sodium

Magnesium Stearate

1 Form I 40-80
Microcrystalline cellulose 20-40
Mannitol 10-15
Croscarmellose Sodium 1-5
Polyvinylpyrrolidone 1-10
Sodium Lauryl Sulfate 0.1-2

10. The tablet of claim 1 having the following formulation:

mHigh Shear Granule Blend

Compound 1 Form I 50
Microcrystalline cellulose 30
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate

97.5
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Croscarmellose Sodium 2.0

Magnesium Stearate 0.5

11. The tablet of claim 1 having the following formulation:

Compound 1 Form 1

Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2

Polyvinylpyrrolidone 4

Sodium Lauryl Sulfate 1

High Shear Granule Blend 975
Croscarmellose Sodium 2.0
Magnesium Stearate 0.5

12. The tablet of claim 1 having the following formulation:

Compound 1 Form I 60
Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate - - 1
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High Shear Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

83

14

13. The tablet of claim 1 having the following formulation:

crew QGr. nule 'l'lBIend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Compound 1 Form I 60
Microcrystalline cellulose 20
Mannitol 13
Croscarmellose Sodium 2
Polyvinylpyrrolidone 4
Sodium Lauryl Sulfate 1

&3

14

14. The tablet of claim 1 having the following formulation:

Compound 1 Form I

80.0

Microcrystalline cellulose

13.6
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Twin Screw Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Croscarmellose Sodium 2.5
Polyvinylpyrrolidone 3.1
Sodium Lauryl Sulfate 0.7

&3

12

15. The tablet of claim 1 having the following formulation:

Compound 1 Form 1 80.0
Microcrystalline cellulose 13.6
Croscarmellose Sodium 2.5
Polyvinylpyrrolidone 3.1
Sodium Lauryl Sulfate 0.7

Twin Screw Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition
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Film Coat

Wax

Trace

16. The tablet of claim 1 having the following formulation;

Compound 1 Form I 200
Microcrystalline cellulose 66
Mannitol 13
Croscarmellose Sodium 7
Polyvinylpyrrolidone 13
Sodium Lauryl Sulfate 3

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition
Film Coat

Wax

332

56

400

12

trace
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Compound 1 Form I 200
Microcrystalline cellulose 66
Mannitol 43
Croscarmellose Sodium 7
Polyvinylpyrrolidone 13
Sodium Lauryl Sulfate 3

Twin Screw Granule Blend 332
Microcrystalline cellulose 56
Croscarmellose Sodium 8
Magnesium Stearate 4

18. The tablet of claim 1 having the following formulation:

Compound 1 Form 1 200
Microcrystalline cellulose 67
Mannitol 45
Croscarmellose Sodium 7
Polyvinylpyrrolidone 10.4
Sodium Laury] Sulfate 2.6
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High Shear Granule Blend
Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Core Tablet Composition

Film Coat

Wax

332

56

400

12

trace

19. The tablet of claim | having the following formulation:

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Compound 1 Form [ 300
Microcrystalline cellulose 99
Mannitol 64.5
Croscarmellose Sodium 10.5
Polyvinylpyrrolidone 19.5
Sodium Lauryl Sulfate 4.5

498

84

12
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Film Coat

Wax

600

18

trace

20. The tablet of claim 1 having the following formulation:

High Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Compound 1 Form 1 300
Microcrystalline cellulose 100.5
Mannitol 67.5
Croscarmellose Sodium 10.5
Polyvinylpyrrolidone 15.6
Sodium Laury! Sulfate 39

Core Tablet Composition

Film Coat

498

84

12

600

18
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Wax trace

21. The tablet of claim 1 having the following formulation:

ompoun

Microcrystalline cellulose 12
Mannitol 11
Croscarmellose Sodium 2

Polyvinylpyrrolidone 4

Sodium Lauryl Sulfate 1

High Shear Granule Blend 97.5
Croscarmellose Sodium 2.0
Magnesium Stearate 0.5

22. The tablet of claim 1 having the following formulation:

..'Compound 1 Form I or Form
Microcrystalline cellulose 20.3
Mannitol 13.2
Croscarmellose Sodium ‘ 2
Polyvinylpyrrolidone ' 2.7
Sodium Lauryl Sulfate 0.7
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High Shear Granule Blend

Microcrystalline cellulose

Croscarmellose Sodium

Magnesium Stearate

83

14

23. The tablet of claim 1 having the following formulation:

Compound 1 Form I or Form 11

100

Microcrystalline cellulose

333

Mannitol

21.7

Croscarmellose Sodium

33

Polyvinylpyrrolidone

4.4

Sodium Lauryl Sulfate

| ngh Shear Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

1.1

163.9

27.6

3.9

2.0

24. The tablet of claim 1 having the following formulation:

Compound 1 Form I

Microcrystalline cellulose

34.0
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Croscarmellose Sodium 6.3
Polyvinylpyrrolidone 7.8
Sodium Lauryl Sulfate 1.8

Twin Screw Granule Blend
Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

249.9

36.1
12.0

3.0

25. The tablet of claim 1 having the following formulation:

ompoun orm
Microcrystalline cellulose 68.0
Croscarmellose Sodium 12.6
Polyvinylpyrrolidone 15.6
Sodium Laury! Sulfate 3.6

Twin Screw Granule Blend

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

499.8

722

24.0

6.0
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26. The tablet of claim 1 having the following formulation:

Microcrystalline cellulose
Croscarmellose Sodium

Magnesium Stearate

Film Coat

Wax

Core Tablet Composition |

Compound 1 Form I 200
Microcrystalline cellulose 34.0
Croscarmellose Sodium 6.3
Polyvinylpyrrolidone 7.8
Sodium Lauryl Sulfate 1.8

9.0

trace

27. The tablet of claim 1 having the following formulation:

Compound 1 Form I 400
Microcrystalline cellulose 68.0
Croscarmellose Sodium 12.6
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Polyvinylpyrrolidone 15.6

Sodium Lauryl Sulfate 3.6

Twin Screw Granule Blend 499.8
Microcrystalline cellulose 72.2
Croscarmellose Sodium 24.0
Magnesium Stearate 6.0

Core Tablet Composition 602
Film Coat 18.0
Wax trace

28. The tablet of claim 1, wherein the tablet further comprises at least one additional therapeutic

agent.
29. The tablet of claim 28, wherein the additional therapeutic agent is a CFTR modulator.
30. The tablet of claim 29, wherein the CFTR modulator is a CFTR potentiator.

31. The tablet of claim 29, wherein the CFTR modulator is N-(5-Hydroxy-Z,4—ditert-butyl-

phenyl)-4-oxo-1H-quinoline-3-carboxamide.

32. The tablet of claim I, wherein Compound 1 is in Form I characterized by one or more peaks
at 15.2 to 15.6 degrees, 16.1 to 16.5 degrees, and 14.3 to 14.7 degrees in an X-ray powder

diffraction obtained using Cu K alpha radiation.

33. The tablet of claim 32, wherein Compound 1 Form I is characterized by one or more peaks

at 15.4,16.3, and 14.5 degrees.
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34. The tablet of claim 1, wherein Compound 1 is in Form I characterized by a diffraction

pattern substantially similar to that of Figure 1.

35. The tablet of claim 1, wherein Compound 1 is in Form I characterized by a diffraction

pattern substantially similar to that of Figure 2.

36. A method of treating or lessening the severity of a disease in a patient comprising
administering to the patient the tablet of claim 1, wherein the disease is selected from cystic
fibrosis, asthma, smoke induced COPD, chronic bronchitis, rhinosinusitis, constipation,
pancreatitis, pancreatic insufficiency, male infertility, mild pulmonary disease, idiopathic
pancreatitis, allergic bronchopulmonary aspergillosis (ABPA), liver disease, hereditary
emphysema, hereditary hemochromatosis, coagulation-fibrinolysis deficiencies, protein C
deficiency, Type 1 hereditary angioedema, lipid processing deficiencies, familial
hypercholesterolemia, Type 1 chylomicronemia, abetalipoproteinemia, lysosomal storage
diseases, I-cell disease/pseudo-Hurler, mucopolysaccharidoses, Sandhof/Tay-Sachs, Crigler-
Najjar type 11, polyendocrinopathy/hyperinsulemia, Diabetes mellitus, Laron dwarfism,
myleoperoxidase deficiency, primary hypoparathyroidism, melanoma, glycanosis CDG type 1,
congenital hyperthyroidism, osteogenesis imperfecta, hereditary hypofibrinogenemia, ACT
deficiency, Diabetes insipidus (D1), neurophyseal D1, neprogenic DI, Charcot-Marie Tooth
syndrome, Perlizacus-Merzbacher disease, neurodegenerative diseases, Alzheimer’s disease,
Parkinson’s disease, amyotrophic lateral sclerosis, progressive supranuclear plasy, Pick’s
disease, several polyglutamine neurological disorders, Huntington’s, spinocerebullar ataxia type
I, spinal and bulbar muscular atrophy, dentatorubal pallidoluysian, myotonic dystrophy,
spongiform encephalopathies, hereditary Creutzfeldt-Jakob disease, Fabry disease, Straussler-
Scheinker syndrome, COPD, dry-eye disease, Sjogren’s disease, Osteoporosis, Osteopenia,
Gorham's Syndrome, chloride channelopathies, myotonia congenita, Bartter's syndrome type II1,
Dent's disease, hyperekplexia, epilepsy, hyperekplexia, lysosomal storage disease, Angelman
syndrome, Primary Ciliary Dyskinesia (PCD), inherited disorders of the structure and/or function

of cilia, PCD with situs inversus, PCD without situs inversus, or ciliary aplasia.

37. The method of claim 36, wherein the disease is cystic fibrosis, emphysema, COPD, or dry-

eye disease.
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38. The method of claim 36, wherein the disease is cystic fibrosis wherein the patient has a
F508del CFTR mutation.

39. The method of claim 38, wherein the patient is homozygous for F508del.
40. The method of claim 38, wherein the patient is heterozygous for F508del.

41. The method of claim 36, wherein the method comprises administering an additional

therapeutic agent.

42. The method of claim 41, wherein the therapeutic agent is selected from a mucolytic agent,
bronchodilator, an anti-biotic, an anti-infective agent, an anti-inflammatory agent, a CFTR

potentiator, or a nutritional agent.

43. The method of claim 41, wherein the additional therapeutic agent is N-(5-hydroxy-2,4-ditert-

butyl-phenyl)-4-oxo-1H-quinoline-3-carboxamide.

44. A kit comprising the tablet of claim 1, and a separate therapeutic agent or pharmaceutical

composition thereof.
45. The kit of claim 44, wherein the Compound 1 is in Form I.

46. The kit of claim 44, wherein the therapeutic agent is a cystic fibrosis corrector other than

Compound 1.
47. The kit of claim 44, wherein the therapeutic agent is a cystic fibrosis potentiator.

48. The kit of claim 44, wherein the therapeutic agent is N-(5-hydroxy-2,4-ditert-butyl-phenyl)-

4-0x0-1H-quinoline-3-carboxamide.

49. The kit of claim 44, wherein the tablet of claim 1 and the therapeutic agent are in separate

containers.

50. The kit of claim 49, wherein the separate containers are bottles.

51. The kit of claim 49, wherein the separate containers are vials.

52. The kit of claim 49, wherein the separate containers are blister packs.

53. A continuous process for preparing a tablet comprising Compound 1 comprising the steps
of:

a) mixing Compound 1, a filler, and a disintegrant in a blender to form a blend,
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b) preparing a granulation solution with water, a binder, and a surfactant;

c) feeding the blend from step a) into a continuous twin screw granulator while

adding the granulation solution from step b) to produce granules;
d) drying the granules from step ¢) and milling them;

€) blending the milled granules from step d) with a filler, disintegrant, and lubricant

to form a blend;
1) compressing the blend from step d) into a tablet; and
g) coating the tablet from step ¢).

54. The process of claim 53, wherein Compound 1 is in Form 1.
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— A RA B

HFEH 5

AR

KEFEHF

TEHEF A0

R B TS BRI B 2= D — i

N'.‘*‘SD a0 vopo=

a1 MWEY 1 R T AW 1 R 11/ Sib&9 IHCL B A

C RBRFIESR L TR AR, P e 1L e 1 X T 4E60 1
BiAk&4 HCL 2/ A L4 25mg 4 500mg Y& B WK BIFE T @ A+

R II 0/

3. MEWMAER | FIRMAF, HPLeD 1 UaW 1R T HEW 1R T/
AP IHCL R AEFTRAF T EZFIERFINERBHELA S EEX R 5 ERE%

HITE R Y

4. RIERRER 1 Frikmg A7, ey 1. 4ba® 1 B T ALEY 1B TR/

444 1HCL th R A Eﬁ?ﬁﬁ%ﬂ*ﬂﬁg#ﬁﬁ%ﬁ?‘ﬂﬂﬁiyﬂﬁ% 40 BE

BE%HEREN.
5. MIEBRAEK | TR A7), RHUTET -

(Yow/w)

20-40

10-30

| KBEATEAR TS 1-5

A ﬂﬁﬁéﬁ%ﬁ 0.1-2

RAe—fans 0.1-1

AR | 13
Balmedh | (Yowiw)
BRI LY 99-99.9

ARG B4k 0.1-1

6. MENFER 1 frdet /v, RALUTHET -

%ZEL 70 HE
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7. RIEAVER | ey AR, B LT ETT

8. MRIEMAER 1 Frdi A7, BT ET

A T

(Y%owiw)

60-70

oL i

FIRBATAABEH

5-15
15

A AR BLEA

0.1-2

R LIpueshim

A s

Bk
EEERF VT 2

AR B4

75-89
10-15
1-5
0.1-5

BB E Ry

e I BRI

(%wiw)

60-70

At gE

5-15

THEATAL g IS

B ek ek b B

1-5

FAR RN

0.1-2

AR EEY

(Yow/w)

HY B RS
RBRRFREHEH
NG

78-8%
1015
15
0.1-2

FRRAEH

(Yowiw)

B AR A
HRER

e

9599

#E
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(Yowlw)
30
212

0.5

J (Yow/w)
ﬁ&%b%&% 99.5

ARRE B4E 0.5

9. MIWHFER 1 Fri’ke 7, BAELUTES -

owiw)
40-80
20-40
10-15
B F4h 15
%L%%ﬁ%m 1-10
| AR RH 0.12
ke (Yowiw)
B PR 95-99
RERFTRAALER 1-4
HRAE Bk | 0l1-1
10. RITWACFER 1| Fridp 7w, RFEUTET -
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L1 ARFELHER

12. MRIEAFE

13. RFWFE

(Gowiw) |

mA%IN&iH

50

BRTRE

30

%@%

13

B

BYwBEL RS

RBEBTFRERETH
RIRERE

KBTI A, RE TR

EWiHEE RS

(Yow/w)

wAH 1 BRI

60

'fﬁ E}aa é’f‘ éﬁ'ﬁ:

13

'%a%%%&m

EF LT

(%‘W/w)

83
14

K 1R A, REU TR -
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(Yowiw)
60
20
13
2
4

1
-/} (Yowlw)
SIRAT B 3 Rl 83
14
A R4 1
14, MWAFEK 1 i’ 7], HF LT -

o T HAT 20,0

13.6
Rt sE | 31
h #laodh (Yow/w)
Mg RE 12
XBRB T AL LM 4
AR s 1
15. MIBERAER 1 Prid iy /i), B LUFET -
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16. HRIEBAIE

17. REERAER 1 Fri’ e 7, RAUTECR -

(Yowiw)

mA%i%kl

13.6

ﬁ%ﬁ?ﬁ%&%ﬁ

25

R LHAART

3.1

)"] }fiﬁ%&m

(Yow/w)

HaHHRE
KRG PR R T4
AR B4R

HRAR A

RS R Fme-
R

R 1FTREI A, BE TR

B LR

w%%&W&I

ﬁﬁﬁ

RBARTEAGREH

B T Mook B8R

AAEIARER

B R R
 (200mg #1 %)

mg

%&%ﬁ%
ﬁ@?a %’%ﬁ

332
56

mg

400
12
HE
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18. *EBEFFWFUEXI}%&F(J}#?U HEAUTET

19. MEBAER 1 PFrik sy 7 m, BT

me

200

66

43

13

mg

?ﬁﬁo?f?fi’? | |
ARG B4R

332
56

mg

200

67

45

'10 4-

‘ﬁﬁﬁﬁﬁ%ﬁ?%
58 B AE

56

AR K A
| (200mg #& )

mg

| RSk f‘ 20554
A

400
12
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20. MRIEAFIER 1 FriR A, BT R -

21 MREWFER 1R 7, RA U TR -

BRI

mg

300

%A%IWKI

99

ﬁﬁﬁ?&%ﬁ%%

10.5

B LR b ER

ws

ﬂ&ﬂﬂ&%m

HEANE
FBRRTRLDEM
S8R AL

4%

BERRAR
(300mg #1¥ )

RR&AMNESH
BRA
#

FH W rEE R

Tot IBAL

WAHBE

HEH

W%ﬁ?ﬁ%%i%

tsoomg #E )'

ﬁ%%ﬁ&&%
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22. MIBBCRER 1 ik 57, BE LT B -

23. MIEBCHER 1 Frid A7), B UTET -

(Yow/w)

%A%I/AI

70

gt

12

g

11

KBRTRAREN

2

R L Hrotteb B

4

bik:s 205

1

h #leey

(Yow/w)

& Ry
XRRTRAREHA
AR AE Bk

97.5
20
03

R R

Gowiw)

fott) | HRTRH X I

61

MRS ST

20.3

HER

13.2

2.7

%C%%%%m

0.7

H%@A%

(Yowiw)

B InFitrg Ry
WA RE
RBATRAA BTN
RS BRAE

83
14
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24. MFEBUMER 1 Frid iy A, R UF R -

25. MRAERAER 1 Fri’df /7, R TR

100

2.7

A &?E%@&P‘]

kAR Rlisesdh

mg

( IOOmg ik )

/ﬁ'iﬁ% gmE

XBRBEFRGARAN
HRAR B4k

163.9

27:6
39
20

mg

200

63

. 3& ool B8

7.8

Fl A R s h

B R REaY

 (200mg ME)

IR A
| Bt sk

LB T RS REH
3410

2499
12:0
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26. RIEHFIE

27. MEFEAER 1 Frid 77, RAUTERT

mg

| tMm sk.l

400

wmAH T

68.0

XBATAHREH

12.6

B T kA B

15.:6

36

KRR e
( 400mg #) ﬁ )

mg

%&%%%
BRARERAE

499.8

72.2

24.0
6.0

X1 franl, RELTECT -

h S }? %J.ﬂ/\%
( 200mg #1& )

A8 ﬁﬁéi

ARSI
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s
400
68.0
12:6
15.6
3.6
mg
499.8
1 72
ﬁ%&?&%%?% 24.0
K Re B4k 6.0
HRER KR mg
(400mg ?‘Jﬁ 620mg BE)
R R A e 602
R 18.0
£ ¥

28. AREAHFER 1 Brik i Fr 71, Hp ATk 7 FIEEE 2> —Fh R IME T 7.

29. MREIFIE R 28 BT B 71, FoAp Brid 5 4MEVATT A CRTR B 51

30. ARIBERAER 29 Frid i H 7, Z Bk CRTR W54 CFTR MERGH.

31. ARIEALRIE SR 29 Frak B A 7, HirR BT iR CRTR AT 0 N-(5- 32k -2, 4- — T &
FHE ) -4- FAC ~1H- ERk -3- BRI

32. MMIWAFNER | Fridgy 5570 e 1 2R T, EFEE TEMA Cu Ka 48
SR B X S R 4TS5 B IE 15. 28 15.6 BF.16. 1 & 16.5 FH 14. 3 F 14. 7 EH—H
RN,

33, WA EK 32 BTk A7, HPE9 1 R T FIREAE T 78 15. 4.16. 3 H
14. 5 R — BN,

34. MEFEWFNER 1 FTAREF, K& 1 2R 1, KIS EETER L 5E 13
ARIRTH B & .

35. MIEAFIESR | R AR, ey 1 2R L KFEETFEL SR 238
AR AT I .

36. — FhIATT B R IR SR AR BT R P B ) 5 B ) B SR T A AUR EE R
1 Bk i A 3, o BTk e it B Bk 4 4 fb N L TROBES R 1) COPDVIBHE L RE R B S
R ATRSEAR A EIRSIRE A A B HEAE E B B R A M TR R A L B A S i
B (ABPA) \ 9% 2845 1t Bt B L i@ A% pE il 808 LB I - STV BRI BB B CBRZAE . 1 BUigf%
M ot e K Bk L BB D T BR B R ek B AR E B E L 1 R FLBEAORLIMAE W TE B R R B MLE .
VERIRICRURE  I- AR / UM RS S S E  REER/ R - Rl W -4
LEAE 11 8. 2 N WA BRI / 0 R 5% 2 IURE B SR  FLAC AR IRRE B I AL BB B = 0 L R
R AR Z IR TR  E R BB CDG 1 Y SR M R AR T BEFUIE B B
AR AT YE TR A JR MUIE (ACT SR ZE R AAE O HAERKMDIVEMEDIE -5 - @éﬁ%é}
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1E R, — M35 R3S M A BT R IR BRI & 7 B 4 e N RAEAL AT M b
R R E TR MA RS FEGUR. [ BV5H PR RR S ST
BEVAZESE . S RZAZEAREN T HZER VREEE RN R R &%
MR VEAT R MR B A4S 1E  COPD. THR I EFERMAC IR E A1 B RIBRAAIE « B R
W RENIRGAE R B FBERE AERENRE. B S AIE 11T BB R S E R
BehE VEURAE o B R BRE BB A 7 Z R B A IE R R A BIEE)IER (PCD) (A%
LEFFD ) BRINBEEAL RS B AR ALK PCD B AR BN BRAERE A RK PCD,

37. MREBAIE K 36 Frid iy 2, HAP AT IR 9 Fe A 440 i< . COPD BRFHER
I o

38. WIEAFNEK 36 Fribf 7k, KPR RMmABEAHENL, KPP EEASF
F508del CFTR Z87%%.

39. MMIBBRIE R 38 Frik /7%, Hp ik &% 4 F508del 40-&H].

40. MR|RAIE K 38 Frid 777k, KPR B #E h F508del 4+EH].

41. MI|AFNER 36 FrR 7%, HhFrd 7= A 7 IN%RIT .

42. BIESCRIER 41 Fri’f )57, TR G577 B E BN R EY KA i
A2 PURYER B T CRTR 33557 88 75571

43. WIESCRIER 41 Fri’é 7 v, R BAMIET R N-(6- BE -2, 4- ZfT
RIS ) —4- FAR - 1H- Ok -3- BRI

44, —FRFE, GEBCRER 1 Bkl 57, FlEMERTT S H YA S

45. MRPERCFIER 44 fridid &, b rdie a9 1 KT

46. RIEACFIE R 44 Frd AT &, P FrRiar Fe &9 1 Z S B % £ 44k 2Y
EFe

47, BITERFIER 44 Frik (RN &, Fp AR 6 I7 HIA B T 4E 38 300 .

48. MRPEAFIE R 44 Fri’R (RF &, P FTRIEIT R N-(6- 3 -2, 4- Z T &X
3 ) —4- FAX - 1H- sk -3- FBLAL.

49. MRIERFIE K 44 Frik A&, H AR E K 1 Bk 5 7 5780 B vE 77 3778 B2 0
AT

50. ARIERFNE R 49 Frdk FRFI &, HA R 2 A AT

51. FRYERCFIE R 49 Frid BRI &, H BT iR S B A28 0 /Mo

52. MRIENFIE K 49 Frd iAFI &, P rR 2 BREERE,

53, —FATHEESEY 1 HAFIMEST S, BFEUT PR

a) FEIEVIFIREWAY) L IEFSFIF G AR LUE s iR

b) FHZK KA FRFN R TH S M 28 ORI

o) EHRMB BZED) MFTRHEIRE K FRGS 828 a) B9 TR IL VR YR N L XE
FF HIRLATL EL = A R

d) X183 BB, o) KRB AT TR ;

e) H1B AL d) BB S RIFUR S SE 7S ) | A A 0 A HE FSE VR LA LR

£) BB EPT, ) KTREKBY R LR

g) X118 BEL R, e) WFTR FFEHATEA.
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54, RIBWAIER 53 IR LTS, KFdEY 1 EER 1.
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3-(6-(1-(2, 2- Z&ZF I [D] [1, 3] | FIRKUME -5- &)
A ke B AR ) -3 FEMLIE -2- &) FHERAIHFI

ARG

[ooo1] AR REE 3-6-(1-(2, 2- ZHFFKH [d][1, 3] ZERHBE -5- ) BN
B EEIL A ) -3- BEME -2- &) FFER (LEaY D MEYASY AT HERAE
IR UL R TR A & KA &R T Tk

BEERAK

[0002] CFTR 2L P ol Ay, A5 ISCR 0w b B2 41 e R 1A/ cAMP/ATP- /i B
BTEYE, XA ATEENAETEE R B FEENEORAEE. 7€
b RE4p R, CFTR B IE % B {EXT TR FF B RN B4 (BEFRMELALR ) PRE
MR EE, CFTR K4 1480 NEZEBRA A, X LT E RIS i 5 BRE B P B 45 11l
B E A, §MNBREEMREE /NN EBEBRAN - N ZERE SE. BMEBREEEE
K AR AT (R) - SHEER:, frid (R) - S/ AE £ M EEEHE R4 s
BB A AL 7o

[0003] HIBCFIRMERECHLEENMFE (£ W Gregory, R. J. et al. (1990) Nature
347:382-386 (Gregory, R. J. %A, 1990 4, { H4R), 58 347 %, 55 382-386 1) ;Rich,D.P. et
al. (1990)Nature 347:358-362(Rich,D.P. & A, 1990 4E, { B R), 5 347 4, 2 358-362
1)), (Riordan, J. R. et al. (1989)Science 245:1066-1073 (Riordan, J. R. % A, 1989 %,
(RI2EY, 25 245 3%, 28 1066-1073 7T ) ) . ZEFEIMIBRFET S CFTR 28, M-S B FE M AT 4E4L
(“CF”), BM A ML ARFEFE MBS RBEER. ERE, BHETYLFZIE X
214 2, 500 NMEJLFH—D. E—REIKEAOF, BiE 1000 7 NHH S8 T H SR aE R
MEHFHERARREN, L2, 58 W L CF AR EE K MEE S CF 1355 12
B, S M

[0004] ZEBHEMAHEMNEE F, ZEMPIRE 7 H AR ERIZRK CFTR F #YREL
S B A E Fo W, Wi s F R dEim AT frEmRMAEFERE>H
B T 48 5 i 20 (R VR B RO B B U R, IX B A S B CF B R T BR T R IE
LIS, CF B e B8 B il N EFER IR 2, WRANHFITHTH BT 5oh K
EHEEEEAEUNEEIEET A A EEFESRAHE N LELTEETRETH. 5X
¥2 Ul CF MR ZE R K = E R W FE Ao MR, 78 B2 #8 DU CF AH GBI 3/ 4 2 XS 2 FLAIXT |
F V5 3 Al P 5 7K AT 52 1 388, 3K R BT AR AE N O R AR AR A X W I3 1 CF AR R
[0005] Xt CF #efa ki) CFTR R K FF TR T 15 % 51 BEMIIRAE (Cutting, G.
R. et al. (1990)Nature 346:366-369 (Cutting, G.R. Z& A\, 1990 4E, ( HIR), 26 346 %%, 3
366-369 T1 ) ;Dean, M. et al. (1990)Cel161:863:870 (Dean, M. & A\, 1990 <, (4 ), 25 61
2, %8 863-870 71 ) ; LA fz Kerem, B-S. et al. (1989)Science 245:1073-1080 (Kerem, B-S.
S N\, 1989 4, (RI£Y, 3 245 3%, 58 1073-1080 7T ) ;Kerem, B-S et al. (1990)Proc. Natl.
Acad. Sci.USA 87:8447-8451 (Kerem, B~S & A, 1990 4F, (36 H H BT, 58 87 4,

16
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58 8447-8451 TU)) . 184 A1k, BRI AE 2 3CRIR S, C7F CF 2B 455 8t 1000 F4
SRR RAE . B 54T & CFTR R B F 5 HI5E 508 AL A RERRISR %, 7 H—
FEFR 4 F508del-CFTR, X FHZEAN HILAEZ) 70 % HI T itk 47 4 AL 1 3 B 5 ™ E W< AR
Ko HAMZRAEEE RILTH F0 G551D.,

[0006]  F508del-CFTR [ % 508 Ik Er AL BEIEVI A B AR ERTE. XFBREEH
JRANBE B TT ER RS S B R . BRI, 7276 T P B I B Bl 2D TR R B A2 B CRTR R 48
M MEBNEE. RTEHZH, RRCSERE1EEME. EAr@EEgE b
B — R S B T8 L R IS, AT S F AR AR IE Gk FE . (Quinton, P.
M. (1990), FASEB J. 4:2709-2727 (Quinton, P. M. , 1990 £, ( EE LR AW HEHKE X NE),
4%, 5 2709-2727 T )) . ART, R E IR, B ¥ F508de1-CFTR 4% B /b A ThREMEHI
R /b FEFARI CFTR. (Dalemans et al. (1991), Nature Lond. 354:526-528 (Dalemans %§
A, 1991 4B, CE SR () ), 5B 354 %, 58 526-528 7T ) ;Denning % A, W. L ;Pasyk and
Foskett (1995), J. Cell. Biochem. 270:12347-50 (Pasyk F1 Foskett, 1995 4E, (4 fa A= ¥ %
ZR7EY, 5 270 #, 55 12347-12350 L)) . BT F508del-CFTR 4b, i iz % . & AN / BUE E
PRI CRTR P R E AR BUR SRR Al 4 BV ER T 1A, LSS B B 7 o0 W F B i i i R
0/ B EM.

[0007] B4R CFTR BT BB FZiMLEMZF o T, BIRA R, %IEH (HEFHEH)
RETZHEFAGES EXARMESNH P —NER. HBERCHE ERARKN
Na' 38 . ENaC.Na'/2C1 /K" 45632 & (. Na™~K'-ATP B3R, LA K 1 SR ER S0 Tt A\ 40 e
RERAMURE K @18

[0008] X4t It [FAD R LA SN 4 70 40 L N (e B M SR A A % b R 4 L SE [ 2
. W WRCB o 77 7E F TR 3% BE Y ENaC A CFTR LA R 76 40 MR i B A 3R T bR IK )
Na'-K'-ATP BFZR A1 Cl- BIERIHATE MM R E . RMNBMK G &M 34 E R R EEHN
PIFAER, IX LGSR G A2 C17 (BB 4 Bh B FF 40 B, TS R I8 %, Na'/2C17 /K $LHEia R
F. Na'-K"-ATP B AL AMUME K B IR R /MUK E _ERHES), 3+ BRI i CFTR
HIRE LM L CFTR B4 W B A/K B B REMK R30I, A LA EE b 52 4l R i 30
B g TAMAN &R B A B P A N A L R BB BB .

[0009] 41 LAk, 215 F508del-CFTR K2 508 A7k R EHT 4 | B A IEHIT &,
M B BUX FH SR F G RGBT ER S . [k, R LR EHE A R AR
BAR, FEE FEAANNEEEEERL. Fxl, OERHAATP- 455 (ABC) iz
T BT ER HLAEEAT FIE BRIGRI P B M (BR) AbE (I Fh 41 IR R A2 CF 575 B P 7E
R, T B2 2 R E A AL M AR A M R R E R . ER AL FT B R A SR A P Ak 77 2
BBk E S5 REEARK ERHH KBS TS B, 8 Bl X SEH RGN / iR 8K
B AR ERFE [Aridor M, et al.,Nature Med.,5(7), pp745-751(1999) (Aridor M3 A,
(BHREZ)Y, 5 5 %5 7 45, 5 745-751 7T, 1999 4£ ) ;Shastry,B.S., et al.,Neurochem.
International, 43, pp 1-7(2003) (Shastry,B.S. % A, (E Fr # & 4k %), £ 43 %, 8
1-7 71,2003 4 ) ;Rutishauser, J., et al.,Swiss Med Wkly, 132,pp 211-222(2002)
(Rutishauser, J. Z A, GETE2FETIY, 51324, 58 211-222 71, 20024 ) ;Morello, JP et
al., TIPS, 21, pp. 466-469 (2000) (Morello, JP £ A\, (Z5EERI ), 8 21 4%, 55 466-469
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71,2000 %€ ) ;Bross P., et al.,Human Mut., 14, pp. 186-198(1999) (Bross P. % A, (A
245y, 8 14 3%, 5 186-198 T, 1999 4 ) ],

00101 WX A4LEY 1 £ E R PCT 45 WO 2007056341 AT, ZALEYIHEA CFTR &
MR F I AE S CFTR- M+ SRR RIE B A LU E RGBT . BX L4RIFEHA
EIEE 1 I T A 2008 4E 12 A 4 HIRZTHISEE & 270 B & H) #1i% US20090170905
FEFAF. WEW 1R ITALEY L HCL 3R AFE 2011 4 A 7 HIEXHEE
EL A 5 F) B3 US20110263654 A BT A . B R BIELLE 5 A FFALKI,
[0011]  #EK 5 ivacaftor (N-(5- 8%k -2, 4- ZHUT HEFKE ) -4- F A - 1H- BEWE -3- Pk
B ) HEH— 82 HEY | EHEEGRMGYNBEER FIA) B#THETHTEME
TR RBEMITIEAE, ERERT AR MNE IR NEEEZ TR — (J—MH
ivacaftor) . iX R BN F@IE X IE VAT X F 1 A 4 I SR R BAT B 8O TT 1718 B3 1 i
K EHFTER. FHh, 4 FOA MNP EREEXN TETEMNEEM S BN LT
M. B, 3FEAFILEY 1 HIFIURLLEEMZERN T NHEXN T ZEEHE
i) R 2 B 7 3K '

HPARE

[o012]  AREAW KAE 3-(6-(1-2, 2- ZHEH [d1[1, 3] ZH LM -5- &) X
B AR ) -3- FERNLIE -2- &) FFER (WEY D WAMA ST 2995 E 7457
B e? 1 AAUTEM .

[0013]
1
[0014] FE—AFME, XXPRETEESUTHTNGYWASY
[0015] a. L&MW1,
[0016]  b. EFEFH ;
(00171  c. FARAEF ;
[oo18]  d. FHEMEF ;
[0019] e. VEHIEF ;AN
[0020]  f. BHURFISRSEF.

[0021] - ZEHASEHEGF, HEY | W EHEL EERPIBEGER PR —F. £ LHEG
A 1 hEA FEROER TWEW 1 R D . E— DR P, ILEY | hFA
FERPER ITMLED LR ID .. E—ANLHEGF, WED 1 hEX EE &K HCL 3
R (L&Y 1 BHCL 2R A) o NHIERE, TR E“UDEY 178 T HAi K
(AFEFELERER) 2HEHBUTEESER e 1R LW 1 X 1T/ Ss
)1 B HCL %= A,

[0022]  7F—LLsEiEfg T, 2RSS 25mg & 400mg. £F—LSEER , HYEE W
& 25mg &Y 1. EE— LSRR, ZZMAEHES 50mg WAY) 1. E—LLHEdF, 2
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YA B YA E 100mg (A 1. LG, HYHSDEE 125mg bEW 1. &
SEREG R, A SRS 150mg WA 1. TE— SR+, HYHEWEE 200mg th&
W1, LSS, YHEESMEE 250mg thEY 1. fE—ESLEG R, SPA SR
% 300mg (LAY L. E—LLHES P, YA SWESE 400mg L EY) L.

[0023]  FE—ANJ7H, ZRHRE T BEUTASINADAEY -
[0024]

ztw;:‘f'}t% gk
B AR B
KA Rt
RS B4R

R Bk

amas

[0025] ZE—ANATE, ARFRME T LU TFTASNEWAEY -
[0026]

[0027]

SR TR R

g EE | 0.1-5

[0028] £S5 —ASEHEGIH, AR PR T BEUTHINLEDAEY -
[0029]
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[0030]  7E5—ASEHMEBIT, A KRG T EEUTATNAYAEY -

[0031]

B 05

[0032] FEH—ANHM, ARFRBETEEUTASINEAYAEEY
[0033]

ES %ﬁ?}i%*ﬁ?éﬁ: 14
EdLE 0.1-1
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[0034]  FEH—DLHEFIF, AR PRE T EEUTHSNADLEEY

(0035]

u"ﬁWﬁ%%%%
ARAE L

(0036] fEFH—SEHESIF, ARWRBE T REUTATHNAVAEY

[0037]

05

(0038]  {F 55— ANSEHEGH, AR IRE T BEUTASNGWEED
[0039]

iFh B )RR SR A (% w/w)

wEY 1 KT 60

MR HER 20

HER 13

ATRIR F RS T R 2

B ZIE s 5 4

AREERRM 1
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HVAEY) (% w/w)
& BT U] Wk L IR 83
MR YR 14

R PR R 2

T R BR Bk 1

[0040]  ZEZF—ANSERERI, AR BRA T EEUTHINEMAEY -
[0041]

[0042]  FE—SEHEGIT, AR BRE T EEUTHTNEDAEED -
[0043]

[0044]

[0045]  ZEZ—ANSEREGIF, AR AR T EEUTATNAGDAEY -
[0046]
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[0047]  ZEA—ASKHEGIH, ARARM TREUTAIHLYWAEY) -

[0048]

[0049] {—E%—*/l\%"ﬁwqﬂ ARFRETEEUTAHSNADAESY)
[0050]
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x,_;%w;vf*ﬁﬂm s
ARG BRAR 4

(0051]  FEFH—ASLf+, KA RARB T EEUTHATWADEEY
[0052]

[0053] E%“’l‘%‘@ﬁ%ﬂ*,ﬁﬁ%%fﬁT@é\uTéﬂﬁﬂﬁéﬁ%éﬂé%:
[0054]
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[0055] RS —ANSEHEGI, ARG T BEUTANNANAEN |
[0056]

[0057] FEH— MG, AKRPRGETEESUTASNADAESY)
[0058] '
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[0059]  7EFH—ANSERER S, ARFRMB T EFUTAI LYWL EY) -

(0060]

[0061]  fEFH—ANLHEFT, &R HRME T EEUTANWHDAEEY -

[0062]

Etf%éi 7 Eﬁf‘f‘ *fi 7?‘ #
HEARERAE

e BY D) Uk LR (% w/w)
ey 1 R 18R 1T 61
AL 4R 20. 3
H &R 13.2
THIR PR R 2

B ZJak s e 2.7
REEEEGRER N 0.7
BRI EY) (% w/w)
F Y U1 BRI R Y 83

TR LT YR 14
THEIR R4 R 2

T IR R % 1
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T Ea | 217
ESS N S 33

[0063]

‘x&ﬁ@ﬁ%%ﬁm Yy
B REBR4R 2.0

[0064] £ 57— SKHESIF, AR MR T BEUTHRNAYHAED
[0065]

loos6)  7E5—SEHEGIH, AR HARMTAEUTAINLDAEY) -
[0067]
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[ooes] £ — DL, AR BRAE T BEUTHTNAYAEY)

[0069]

Wbt g 34.0

fo070]

RRAR T AL AN 6.3

00711 25— A, AR TR T B LR A A A

[0072]
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[0073) ZEFH—HE, KRHRET AFIERNADAEY, Frid AFIEEHED L, UL
—FRER 2 R 255 LW 2 MR, B AR TR AR AT SR TEVE MER R R S R B
RHFIFEE T L EMNERAE, EPAFIEL 0 78 ERFER DA 0% HKIEHE. /£
F— AL P, IR REL 30 A ANEDA 75% .. FEH—ADEHER T, B HE R
2130 SR R4 90% .

[0074) HEFH—ANFE, ARFRETEHAFEARKEDEEY, FTARAEEEFLE
Y1 KR R SR BB s AR — R B B P2 & BRI S IR T A, 6 W SR R 5 A AR
2T V5 MEF R S A 0 B A RN IR A, o A B0 RE B D 22D 4 BkP (kP =T
1kP =~ 9.8N) , ZEF— MBI, HHIZE 400 % /50 BRI/ T 1. 0%, EH—A
FH, ARFRME T BAFARNEMAEY, iR FEEEFLEY 1 X ITALEY
1 F RSB s EUs:  UA R —FhE B Fh 25 LT B2 IR ), B i 78 50 i #7103
T TR R ) A A ) Bh I AN R A, o A R A O 202 5kP (kP =T5% ;1kP
=~ 0.8N) . TEH—ALHEFIF, AFITE 400 ¥ /58 BARNEHER /N T 1. 0%,

[0075] HEH—NHE, ZRBERMETECE FBIMNIET RO AN YHA S
M) 1E— ST G, BAMRIATT N N-(5- B -2, 4- T HEHE ) -4- §MR -1H- ¥
Wbk -3 B WA .

[0076) ZEH—ANHTH, & K BHIRME T BT IALNY T CFTR A SRR I T7 i, ELFE AT
LA A MBI A TR A S Y. fE—2seHEf &, CFTR A SRR R A TN
LFYEAL, A COPD BB R FiAA . #EEALSEHER] =, CFTR N FHIRA D B A 4L . %77
VR EERE A B AN VAT, H P AR — ST R, FIAMRVRIT I B R E AR R
IR F U R VUG BU AR L CRTR BRI B 5750 727 — AN SEs ., 7o ia
Fr#H N-(5- B -2, 4- AT ZFEH ) -4- A -1H- MWk -3- BBk, &5 — L)
h, 8 B F508del -CFTR 3835, 7E5 — /MLl , BEXS T F508del RAIGH. E57
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— AL, BT F508del BAEH.

[0077] ZEH—ANJTTH, &K HERHFIEE T RS AR H B A IR BRI E G T S H YA
EYWRRFE. FEH—ADLHEP, AFIFRINED 1 EERK . 5 —AERFS, 1877
FIREY 1 ZINITEME AT AL TEF o 725 — AN SEHEBIF , 877 714 T 4 AL I8 35T
B — AN ST, BIT Rk N-(5- B3 -2, 4- T EFE ) -4- EAL ~1H- &k -3~ B
WehE . 265 — AN SERERI P, B FIFIIRTFIA TR A A28 . 5 — AL iEe F, B A
BHITF. D —ALHEGF, BRI AN E5— LR T, B AR LR
%5,

[0078] FEH—NHEH, ZEHRETELTEE T EREELFROAYAEDHTE,
AFEUTHRE R FREMLEY | MR B HEY 1 FIRTE R IR E 22 B
W SLVR YR T R R A H 2 TR A0 B RUURL 48 R 5 Uk A AU L IR 1E L = Rt
6] R SLIBY R B T 5 B R AT B  LLRAE G A — D BB A ISR T BN R <= £}
S

[0079)  FEH—ANJTTH, 4K IR T8 i BBy VISR T Z 81 & AUk K2 ¥ - Y )
T, BFEUTER JHEIFRELEY | MRER] RIS R &M FR A 5 86
KRR Rl LA E IR E &Y | FUREFHR S E L BRI ISR S YU
R TR IR 5 BURL 5 Uk AT B R TE R L VRS MR A SR R R ) X
FIHATEAK ; UL RAREIAE — DB A IR E LA = & B 2R

[0080]  FEH —ANJFT I, A K R ALE ik BT VA IR T 2 41 & A TR 25 A &)
FEELLEREELET 2, B UT IR MG FRERLEY | FRER B9 1 Fu )
HEIRNFIRE, 3 BAETR NS 76 RIS MR A 77 8 F R 44 1 7 B L& 38 AT 24
IR HER B AL R FRAE DB REE, IS IR A Y TR TR TR IR 5 4 B
o 5 kL A TR SRR IE H B TR o JLIRYE A X R FRIIAT A DR AT
HUZE—DNEFE A IR I _E BRI B .

Mt =158 FA :
[oo81] K1 REILEY 1 R I HAENREEHRTER X STERATHE.
[0082] 2 BRUWEY 1 R T LR X S8 RATH B

loos3] W3 BUEY 1 R 11 5 X LM ARATH B

[o084] P 4 4Lk B THIMLEY | xR 11 B X HEEATHE -

[o085] 1) 4b&W 1 R 11, FEEHEFMLY ;

[oose] 2) th&W 1 K 11, ZEEHEFMLD 5

[0087]  3) 4b&W | R 11, REIEFINY)

[o088]  4) tb&W | R 11, 2- NEREFULY

[0089] 5) thE&W 1 K 11, ZREHEFMLY ;

[0090] 6) &Y 1 TER 11, INERREEFIIY

[o091]  7) 4b&4 1 FERX 11, ZER FESHEFILY) 5

[0092] 8) tb&W 1 B 1T, 2- T EEHINA ;

[0093] 9) tb&W 1 JES 11, FER ZBeva ALY (LA R
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(00904]  10) tk&4p 1 TR 11, 2- FFEPIERRE BT .

[0095] S5IRMETIEY 1 X 11 FEBEFUCHIR X 5TEAT 5 B

loo96] P 6 A TG 1 R 11 ZEHEFULDIH X STEATH E.

[0097] TRET A 1K 1T AT X S AT B

[0098] SR TIAY 1 R 112- REBFIMI X &7 B

[o099] 9 RATILEY 1 R 11 ZEBEFULPHI X HHERATH B

[o100] P 10 3R THAY 1 R 11 WERKRE TN X TS ATH B

[0101] 11 #BETHAED L B 11 ZBRFEENNDE X STEATHE.

[0102] 12 SR8t THED 1 R 112- TEIEFILE X A5 8.

0103] M I3IRETHEY 1 ER 11 FRRZEBEFUDH X HEATHE.

[o104] [ 14 R THEY 1 B 112- FENEARRRBE T X FEATH B .
[0105] [ 15 2UEY 1 R 11 AEEFMDRHERFRHEN (DSC) Hizk.

[0106] 16 RUEY 1 X 11 RERBEFINYRIHRESHT (TCA) BlZ%.

lo107] B 17 BETFTRRE XHFHEITHLEY 1 BX I RERBEFRLYERE.
[0108] & 18 24k&4) 1 B HCL 2R A M _BIBHMRE.

[0109] 19 R RAELEHEERALEY 1 HCL 2R A B X STEATHE .

fo110] P 20 24LE4 1 B9 "HNMR Yei,

01111 21 EAL-S4) 1 [ HCL 519 'HNMR J%3E.

[0112] 22 BUEY L B T MESRHFEEN (DSC) L.

[0113] K23 RETFHE X FEMTHLEY 1 BR T IARE.

[0114] [ 24 BRETHE X FHEIIHLEY | ER 11 AEEFCYRERE.
lo115] [ 25 B4b&4 1 B 11 AEBFILIMEZ °C MR J6i (15. 0kHz HBE) .
lo116] [ 26 BALAW | R 11 HERBEHIUDHMEZ °F NMR Y63 (12. 5kHz BHE) .
[o117] K27 BRESBEEHTERALEY L 0 HCL 37K A B X STEATS B

[0118] & 28 R EHZR B, /R 4 T B L E BT YIAIRL (HSG) T RSB IEHIAL (TSWG) T
SIS B RIS IpH B 4k (LOD BoRTRKAE, XEB e R / BikihrE
KERNE)

BIRLHEAR

[o119] EX

[0120]  GnASCATHH, “CRTR” RRE M AT HABE R L FHTE T

[0121] WA SCAT A, “ AF508” BL “F508del” & CFTR BEA RN A A RE., ZRTRE
SRERFERNERNFBTFHEASEFRAENME 508 LG KA, NTT=EAE ZFEEN
Z Y CFTR B E R

[0122)  tnASCHTAE, St TR B 54T (440 F508del) 2 “Ai&H” BEEWANEMNER L
AHHRMRE.

[0123]  WNASCETH, W FAR o248 (4t F508del) & “Zu&i” BEFE— NS ER L
BHIZRT, MER—NEMERE L RFTIRBRE.

[0124]  40ASCHET A, R¥E “CRTR &4 IEF” B ¥ ek S 4 MR E Thee % CFTR R H R
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BT SEThEeE I m ey,

[0125] WA SCHTA, RTE “CFTR BGRB8 3 insid SAL T4 R #Y CFTR & B K
BIEEM AT SEChREE S M S

[0126]  WNASCETA, RIE “VEMMRLS” 5 “APT” BISEWEHN Y. ~EIHET APT
£3E 3-(6-(1-(2, 2- ZHFKFF [d] [1, 3] ZE LI JM%E -5- ) AL FHAZE ) -3- B
e -2- &) XER (e Do

[0127] KRB “EHER” AR RELEE LA FRMA3-6-(1-(2, 2- ZHFH [d]
[1,3] ZE MM -5- &) IR FELRE ) -3- FHEME -2- &) FFR (e )
NREBEEE TEZTELTRESHEASHILEY | FEAEER, FlinetEs.

[0128] WNACETH, RIE“EELTLERN BEEXS FUEPRFIROIARFKIE
MRS E AR B, AR EREEMMEREFIRTA 15%NERE (FlaKT4A
10% M4 RETIKRTA%MERE ), BNER, RE“EEX LR BFEMAE L
B, HREIEARE (0% ) &RENME .

[0120]  WANHTH, RE“EALERHM” (MEREELX LEEMLED 1 LT ME
1R I BEY 1B HCL R A ) BIEBER S FAUEF EFERAG KEKFHES
HIE A L. B, A LRI RBRTA 8NN EE (HlanK T4 90% K45 &
B AKTA BRHERE ). ENER, KB “BA LR BEHARE ‘4807, L2
REF 100% 4 R E MR

0130 A XHAMAREGRI MHARBELE FHAY R A4, ™YK
RN R ZY R AR ETXFETHMENEERX EERHB. (& 14
1 Remington:The Science and Practice of Pharmacy,2lst Ed., Lippincott
Williams&Wilkins, Baltimore, Md. (2003) ( EFBH I : 257 F Rl 2= 5L B, 5 21 fR, FIF
Flo o BiBEET » BUREHTHRAT, 5 H 22 N E /KRR E, 2003 4F ) ;The United States
Pharmacopeia, 23" ed., 1843-1844(1995) ( (3% [E 4 #1), 5 23 fR, 55 1843-1844 7T, 1995
F))o

[0131] WA H, RiE“HEY” EFRIBPMBEZSHASWAED, FiRH T EF
H—FEEZRY (Fla, —FY (Bl &Y 1 R T B 1B ITSHED 1 1)
HCL 3 A)) FI—Fh i & Fh 2GR T o

[0132]  WIASCETA, A& “EAFIE” 8% SR AMAEY, SH T2 05 e
FEREE . 77 AU BRIk T o 7 SRR AR B P, B E AL 5 20— e .
7% E A2 B TER SR E .

[0133] A SCHTA, “BRIEF]” BFEAYH S+ HITheeERIETIRE MBS .

[0134]  SNAICHTH, “ BEF” RAKEHMAEGYHE BT HFIEEIRAS . WA HT
F, “RERERN” 8k “SEFHN” 2 A 2 AH G YE I IE A B IR TE ] o

[0135] A SCHTH, “RENGHER B T4 G P8R EREM R/ SUER TR E
Fllo

[0136]  WZASCATH, “KiaH” BT AYHE YR N R B MR E (FlaiEE)
FITRTE S o

[0137]  WZASCHTA, “BhiiA)” B T AW A &P &K Hmsn R
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[0138]  WIAICETA, “EaF” ZWTAMASWIENHENBRER. HEHNETFE
¥E 7] K48 B U}, G FD&C Blue#l 48 83E . FD&C Blue#2.3Lfh FD&C Blue EiA . — 4
WK EALEBRT / SRR A . FE—DLHER P, R RARBEHAVASYAREH.

[0139]  HASCATHE, “WaEH” RIMABIERA TN AYE-EY P RIBER . EETIHER
Tl kL B A I FEAE 2540 & i 70 A FRATL A JBE A

[0140]  GOASCHT A, “SE 7 K FN“cc "] E#HH A FR A EIRBRAL . FE, lec = 1mL,
[0141)  NASCHTA, “FHE”F“kP Rl I AF RS IHER, P 1kP =4 9. 8 4 #l.
[0142]  WOASCHTH, “HERERE” 248 A FIANE S8R 0 AR e so B - i LB R B MR
M B {FEAAR | FinfiEREKRERE

[0143]

W% =100 x L

¢ ey,

[0144] AP W, B A FIKVIGRES, i W, B FIEBANBIRBEENENRAER. ik
A8 PR AT <206 A 7RI 100 BY 400 #AIATRHE USP MR R ST E . AR BB — &8 I
MW /N T 5. 0% o FE7—NEHEGIF, R E /DT 2.0% . 15— DSEHEF F,400 B2 Ja
BB PRERE R /N T 1. 0%

[0145]  fNASCETA, “ PR 248 A i dnisos U L BR S A a4 4 BT B BOR 15
MR R . F— DL H, AT H &R R\RENDHSHHFAES /DT L Omn
[ IR AR

[0146]  fnASCHTE, “HERREEE” RAMBHOR FRRERUN FHER SR S6ERE
FERL T PR TR L 1) 25 B AR AR AT A 3R FLAR AR o ERR R R A B A ) [ 14 3 s & mT ARR SR A1 R
W T AR MA . E—ASEHEBI, BT % 2 R HIR LI 2090 20 & ) O FURL F) HE
MBRE R 0.5 % 0.7g/cco

[0147]  AEBIRZWALE WA LEDR VAT B R E " AREE I UL T ERMERAN KR
REZRERERIEEUEEREHAOUNEMEZRET I EIFRNEGES . iR
FIB T RUIRERERGBITHN, §RELEFTA RS EET A K ARGV RS
MEEEEA (FIWEHER) NE.

(0148]  tnACHTH, 3 BRRAER SMEH, FERUIAREL GV VT HUE" M GRE”

& 7E 5978 B AE VAT BUE B P R LR AT B 2 A R B LA JE 48 BRUAE 5 95 v B E A
EH—FEEZHERE/MUE. LEVHBITERE” M “AHE” RIEEEMMESE
—FhER % PP B 2 30 45 B HIIA T I B 2, EL7E SO BURTIE VR T BB B PRI IA T B 3
B, REVRITHERE” T HME” W35 5E BRI TT Tk 508k 5 8 BUR IE BAER
B AR B B3 58 5 — R VR IT IEIR T R 2

[0149] fNEFMEIE “EALARLEY 1 R L 4EY 1 X 1 BHb-&84 1 1) HCL EE
XA PR A A RIS KT 0% AR . E5 —ASLif &, EA L4
e RTL 95 %A . B — M SEHEf P, A LAKRIERT L 8% MAE. EH—1
SCHER) . FEA AR TR T4 9% AE.

01501  XIF4&4 1 (Blantb 59 1 R I ALEY 1 R IL 459 1 B HCL KA,
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RIE“L” T RN EGEEHAMBF B RS OHE ERNERE /7 RN 18 B4
G P T BREANZANREESYTRENTE. EREE T 7 LIRS 253 /E H 7R
BE.EBEEEA. B, RE A7 5 KRA” £ AR H S B AN RTEE
HITT 2 H0 EE AR E, BBk T ZEM N ESRNE F R, EFLSLHF, RiE
“UIPERC KL BAGTE 1.2.3 Bk 4 MRVERE N . FERLSLHER b, RiE“L 78RN 27
ZEA E BTG 30%6.25%.20%.15%.10%.9% 8% .7%.6%.5%4%.3% 2% 1%
0.5%.0. 1% 0.05% W,

01511  BRIERBAMEH, BNIARE “4b&9 17 AFENRF AR ELEY 1 B9 457
K, e 1 R 1 4E5W 1 R ITS3LEY 1 B HC] #FER A REAS.

lo152] ZiWIHEY

[0153] AERBHIREETEEIEY | RAYHEEY) . P EIF R E AFIEY, Fridih&9) 1 7]
UUAEES FERMER. E—LEfP, e L AEgR&ERT(WEW 1 XD . £—
S B, e 1 RERER IT(WE 1 R 1D . F—EsL@fh, e 1 g
gmfft HCL 3R (4h&4 1 B HCL 2R/ A) o FFiZF IR — LD, TE TAMA S
YW 4LEY) 1 B8 A 25mg.50mg. 75mg. 100mg - 125mg. 150mg + 200mg . 250mg 5 400mg. 1Fi%
FHHER— s P, FETAYAEYHRIUEY | MEE / EEMHNESLHN 10%E
75% . TEXECFIHADSZ R F, 3-(6-(1-(2, 2- —FIKEIFF [d][1, 3] &I MG —5- 2 )
IR b FWERR S, ) -3~ BEEAMLNE -2~ 3 ) KRRIENELR LA EY) 1 740, “EA L4
" RIe KT 90 % 4 Rk KT 95 % M4 fE s BEARIEHE R T 99. 6% 4 (Bl A G
e 1 MHAMERERRE) .

[0154] M, ZE—ANAHE, ARBARETEEUTASNAYASY

[0155] a. 4b&¥1;

[0156] b. EFEFH ;
(01571  c. HRFEF ;
lo158]  d. FRMWEIHEHR
[0159]  e. RS ;
lo160]  f. JEMEF ;F0

[o161] g BOULFIBURE & . :

[0162] FEiZ A —NLHEFF, WA EYEE 2omg &Y 1. FiZFTEB T —
LR, A SRS Somg (LAY 1. FEZFEK S — LR+, DA E s
100mg L&Y 1. T IZFT KA —ANLHEGF, AHAEMESE 125mg WEY) 1. EZTHE
)53 — AN LR, A A EE 150mg (EY) 1. FEZFEEI R — N ELe+, 299 4A
EWEE 200mg thEY 1. EEAEN S — DL, WA EE 250mg LLEY) 1.
EZAERS— AL, YA S YEE 300mg tbBY) L. FEZ T S — LR
B, YA ESYEE 400mg LEW 1.

[0163] #E—LLsEiEflF, WA APEELEY L, HPZHASYNER T LEW 1 U
EHIEEY (FIMEL20EEXY. L INEEU.ZLWEER.ZEP0EEY.E
L0 EEUYBELT0EEY ) HMEEAE.

[o164]  FE—LESLHEGIF, VAW B EHEY) L IHFT TR 3 #RFR) R IETE P
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BYARFIFIEIEF. i EHEs T, HASYHNERT  AaWESA 0 EEXEALNNE
B% (Flinsh 25 B35 ERY% ) WAEY 1, FHEARM, HAAYNERT,. B8 25 E
 B%EHNHERY (FIIABERERY ) FULEY 1.

[0165]  fE— LG, Z9MASYEENEY L EFRF BRI AT RS T
i EFIFEEF. A% T, RASYNERT ASVESANERKEAGOE
B% (Flanh40 55 BB Y% ) KA Y 1, FFHEMAM, HAGYNEET,. B8 B E
BEUZAT0ERY (FlNA 5 ES5EREY% ) FHED 1.

[o166] (k& | EFAEYWFHRERRTETRE, BWREHRTFENILEY L IFHE
MZMA SRR LT BRI ASYRE H k.

0167 HH—ANELHHF, ZAYWAEVEEHED L EPHAHABHEANMLE
YWIREBBET RS E (Flw, FHATBERED/RXXZFER AT Malvern
Instruments, England) ) Malvern Mastersizer) MIEH 0. 1 K E 10 HUKKERIZ
FERB—ANEHG P, AEY L RLE R LHCKRE 5 K. R — A Sl -, (a9 1 KR
FE D50 4 2.0 84K,

[0168]  WIATHEHAIIREE, B TALEY 1 LN, R AR B i — LSBT ) =, 2 D AR HIFIRI 25
YA GRS —FhER 2 IR FZF, i B 7R 50 B AR R VE M) AR RS RG-S ) B
WHEER)E AT FER UL ENRERAE

lo169] EHTAKHAKERT S HYWASYHIRSHEE, B, BMNEER EASRBRIRAY
HEWMMBREE EE EREE YEREYSREDFEE. ROERIERAREE G4
B MMAER (HInRTPERALRN.CEAHER BFEAUR BREBAEER) R
EPYER AT R CBRERSS BEER EUAS VB (Bl EOKIER DR EEN ) B (BlanlH
B FLBEEERESESE ) BLENIREITASE

[o170] [, fE—ANLHER P, HASYNEET, APWAEYWEETENZLIEEY
(BIINELA 20 EE% ELANEBYHELA 0 ERY ) MED—FIHTTH . B4,
AN EET . SYASYBESHI0ERYELA 60 ERE% (FINY 20 EEXK EL 55
EEU HWBEBUETANEEXYRATEEXYZA L EEY ) MIEAN . X, %4
AV EE, AYEESYEETELA 20 ERY (FIBRDI0ERBXRED 40 EER)
HITH AR ET 4 25, BB MCC Avicel PH102. B, HASYHNERE T, APWAEVREAI0E
BEURTA0ERY (HlNA20 EEUZEAS EEXYTA B EERZABLEEY) B
MEmTHR.

(0171 ERTARPHBEBIRETHYMASYN B SHYE SRS HEE,
B, EMNEA R ABEAMA-SY LR E S WERR e EESAEYENE. R
KB R E B BRR FRAE RN RECRIENMEEAS

[0172]  [Rk, ZE—SEHEF P, A GV ER T, AVASYWEERE AN 10 EE %L
B (WA T ERBYHEDS AN EERHFELXAS EEXRE D) KIAHER. B,
RASYHERL, HYWAHAYBESA I EEYZA0EERY (HlNAN 1.5 BEEXEY
T ERYRALSEEBUEA6EEY ) KFMER. X, RAGYNERST, AVHEE
YREL 10 EBWEED (Hlin 7 EE%HKFD .6 ERUHE LR 5 EEXHELD) K
TERFREAGEM. B, RASYNEET, ZWASHESHN I EEXEANI0ERY
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(BN 1.5 BERUYEA TS EBUYBY 2L BEEUYZAERY ) NXBRFEAHER
W, E—%HF P, HASYNEET, ZYUHEVESA0. 1% Z2A 0 EEY% (HlW4
0.6 EBUBATSEBYBA L. EEXZTH6EREYR) MHMESR . 7RI HAME 75,
BASYINERT, ZWASYEEA0.5% A 10 EEBY% (FIMA L. EEXEAT.5
EEUSA2BEEXEAN6ERY ) AN,

[0173] FEHATAAKBPRNREEEFIRS TADHASYERE FS5AMASPRI RS
A, B, ENER EALRRAYAE YR T e e RS EYEN . R
151) P ) 22 T 95 ME D38 B AR LA ER AN (SLS) (AR R E B ERHY (SSF) (A LM 20 MK LLZHE
s B v ER S (140 Tween™) VEAIHFITAHE %%,

[0174] R, ZE— DL, HASYNER T, HYAESYBEBEENLN 10 EE X
B (A s BEESHEDL L2EBUYAEL A I EEURFELS H0.8EEXHE
DEZ0.6 BE%HKED) FREIEESN . B, HASHHNERT, HYHEVE S 10
BERBUYEA0.1EEBY% (A EE%ZA02EBYRNA2EEXZA0.3EEY)
HREEMER . X, RASYNEERT, ZPWHEDES 10 EEXHFED (Flay s E
BUYRFEL A 2EBUYREL HIBEBYHEL L 0SEEUYHFTLHA0.6 EEY
BE/D) W AEERRY . B0, A YNERT, APHEVES A 0 EEXEA0. 1
BEEY% (A ERB%EN02ERBYBA2EEXZA0.3EEY% ) HAEEMERW.
[0175] FHETAKHKMEFER T WA W R FEEF SHYAADIN 54
7, B, BAEAR L AERREAMA SV ETRE T Y ERRE HBUEDE S . R
HEFEIER LS I R AL R B (B8R B M FER (FlnEgF
EAHRE) UENIMEmMas.

lo176] Ak, E—DEHER P, IZAEYNEE T, HGYHEYEEENZELA0. 1 E
BY% (FELA 1 BEEBY . EVASEEBS  EOALEBYRELASEEY ) KIS
o Bltn, HAESYMHNEERL, AYVAEVESN0 1 EEYZA I0EREY (flnyy 1 E
BUZEAHI0EBRYBRY 2EBUZATERY) FIREH. X, HASGYHNEET, 259
HEMAEELA01EEY (FINMELA I BEBY . ZEPA2EES . EPAIERX.
WEDALERY) WRZHEWMET. Fa, HASYUNEET, ZYWASYULA0. 1 E
BUBAIVEEY (FIMA 1 EBUZASEBUYRA 2EBUYEASEEY ) BENW
[ BR 2 A i s e I ) 28L& B

0177 &R F AR W1 B3 B 0 mT A w5038 v 0 BB RA LU 26 B & KNI R il F @ &
S5ME SRS A, B, ENEEX EASRBEAYH SRR EE AL ETR e
Y R E M B YTE M R B M IR RS EE FE, Bl anBER; (confectioner’ s sugar) .
R E4EE (compressible sugar) FIZRHE . WIKG G HERE U0 H B2 L BLEE ST 4E RN
MR, FIU AR YR, AN RS e ENRNEREAE.

(o178] (M, E—DLHER P, HASYNER T, AYVEEYEEEN 0 EEYHE
D (N3 ERERED SOEEXHE D H 26 EEXWHFE D B 20 EE WEFE DL 15
EEYRFED W I0EBYHFED) MHEBEN. 6, AN ERI, AYAEYES
HWBEBUYZBEANLIEEY (FIMABEEXEASEEBEXYDRANEEXEANTERY.
K26 EBUYENIVERY K20 EEXZAILEEY%) MHREN. X0, REAEWNE
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Eit, AEYEE 0 EBXKTED (Bl 35 EEYRE D 25 EEXNKELR IS E
BEYHED) WHER. B, Z4A6YNERT ANEENEEN B ERKEHLE
BE% (AN EBKEANSERUFA B EBREN I0EREY ) KNHERH.

[o179] EATAEHBRFRE T HYA YRI5 WA S W R HE,
B, EIEAR AL RRIR YA SR TR iR E M YR E M s
MR BRI B ERS SN B AR EETINAS .

[o180] R, ZE— A LHEPH, HAAYNEER I, APASYETEN 2EEBXHED
(Fln 1. 75 EEY%. 1. 25 EEYEFEDI 1.00 EENHED) WEBIRA. Hlw, ZAEY
MEET ZYMASYESA2EBEXEN0.00EEY (FINA 1.6 ER%EA0.07TE
BYHA LOERE%EL0.09 EEY% ) MBAN. X, RASYNERL, WA SY

AEIBEYRED (FlN 1.5 EE%. 1.2 EEYEEDE 1.00 EEYERED) KK -

BEMEE, B RASYNERT, WASVERL 2 BERB%EH 0.0 BE% (4
WAL EEUZA0.0TEEYHALIOEEXYEL0.09 EEY% ) KRS &R
[0181]  £E-—465CHE IR, 254040 & WY AT A5 01 AR B AR 25 4 37) 20, T LA T By ab
MRS SRS BIRT (B0, R AR / SRR ) (IS, NN R AT 4
ERSBUIRL P B R 1] PR B, 3 B35 25 W) 4 & WD 0 PR 445 UL J A58 I 400 5 PRI 200 40 0 S FR AL PP
L IR S A AR, B, BT RS MRS S W R B
BB AEIIE T . R R VR S T AR B TR R4S T IR MR e AR 4 TE R R L TE
AEMR4B . 2 A H I E T+ B B R ST & . TE— DL,
HEYHNERT, WA SYWASENSERYBED (FlN4 5 ER% L 0EBXYRE
b 300 ERYHEDS B 2.0 EBYHED) KIHER. flm, ZAENNEET. S
YRS MEEAEERY TN I0ERY (NN 45 EBXEL 0.5 ERBUBNIE
BY%EA L EEY%) MIEN. X, RASYNER, WESYES s ERXHED
(Pl 4. 0 BERYHFED .3 0ERYRF K2 0 EEYHELH 1L OEBRRED) I
Whsme, B, RASYNER BYASYEEAs EB%EA0.10 EEY% (W
Ya s BEBUEN0. 15 EBYRAL0ERYEL0.50 BEEY% ) MERERE.

[0182] AR BHMIZIYA AW A HA S —Fh el FhE G IR / 3% 5L
BRI AW AL DRI / BRE bR . A& EEF) F%AIE S &R 5 A& Y
AT FEZS, B, B TR A F B2 A D RV AR AL 22 R0 8 T AR M R R B
WGP . ZE— N SEHEG] R, 2RI A R A B TR / BOS R AN SERBIT
AR BRI MA SR,

[0183] £ — 465z HE ] R, 2504 S WAL FE B 30 S RT 0 AR 70, T 0T B R AR 3
A1 15 2 335 B BT O LA BB AT / BRSO . 7R B AN A ST R, 25 A
EL4E P FUBTT 50 A 3, T A RT FE 3 DK « 3T 08 430 A58 R 438 e BB AR _E B
HMEGA / RFE. SENEEHFNRSHYASYRERSEE, I, BI1EES LR
RZ5MA SRR W ETa Y B e B BEYE . SENECRmE
T LUk 6 3 0 B T K B BRI TR . E—ANSEHEG , 4 B 294 2E &0 1 4% 0
311 FF 7 0 /6 A% SR B0 P -6 10 e BB AR _E RO oA BN / BT . il LA AR ST
RBASMEFAT AL S EREY (PIETLH6 ERYRETLH4ERY ) NS
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EEFNHEREK. BRI -G E B ERPRRISCF, TR 995 s
TERFIFRBE . X, A4 A RN ZGMA W AR EL 3 ERB% (FIIET
Y16 ER%BRTA 4 EREY ) HASEOFINBEREK.

[0184] £ 55— SEHEM) ot 4 B 25 WA A W R £ B R B B ELR  IT R ARG {8 A
& 5E B AR BRGSO F . B, BE mMA SR MASWE A
FINTAL 3 BERE% (SIETFLH6ERYRETHIEEY) MEEE ORI BEK
A, B H A FIT HREE S G ERL 0.01% w/w BB FRH 59 BTG H 0 K 4T
T 6 R T R A3 A i B AR BB R ST, AT i 0 R 42 A R R
S, A A A TR A S MK AR s ER Y% (BIAE T4 6 R %k
RFAIERYS) NETEANNERERAK. BANARNTHEEHEN CERNY
0. 01% w/w BB HH B0 E2L P AR R A A T 0 T 8 B0 P 30 T 8 B 0 B 1 2 2 4 0
2 (fltnOpacode® S-1-17823, —Fdk FAA R B, 7T A & 128 T 4R SRR H)

(Colorcon, Inc., West Point, PA.) TIAIRTE ) w5 _LBbRFISCE, T8 BAE T Rl 73 75 A5
R .
[0185] —FRGIMLGYAENZAEYNEETREALEEXZANTOER Y (Hl1
AL EEYZTANEEN A HLBEBRYZANEEY BABLEEXZAI0EEY. B
L0 EBUYZEATNEEREUY RANEEUR2ATNEESL JANVNEEUZATOEE Y-
BASOBEEXZATNEEY ) MULEY L. TRASYETUEE —MEZMAE LT
B IR, Bl 20 EE% EA 50 EERHERF A1 EBXEL 5 EE % KRR
F ;42 EEXEA0.3EEXHEIMENR A0 1 EEXELA 5 EEXHEM 41
HEE%YZA0EEREYHHREN A2EE%240.05 EE XA UAASEEX R
250.1 EE%HIEER . &, GYHAAYEE RASYNEETBEEA L EEXEY
TNEERY (HlA 0 BEBUYEZANIEEU A 2B EESZANEEY BHANEEY
EASHERY ) KILEY L RAEY ;LR —Fa MR, #lingy 20 EE % 24 50
EEBUHEAR A 1 BEEBYZASEEXNHEN Y 2EE%2A0.3EE X IREE
MR A0 1 ERBXZEASBEXYMMEN LW I EEXZANEEXMHEN L2 FE
E%ZEA0.05 EEXHBGH ;UKL S EEXZRZA 0.1 EE %HIEEN.
[0186] H—FMBIMAYHAEGYESTHASYNEETA L EEXZATOEEY (4
M 15 BEEBEUZANEEY HISEEYEANEES KA ILEBUYZHNIEEY
HRAWEBUYEATNEBY% BANEEXZATNEEX RKAVEEXEANT0E
E% BHANEEXZNT0ERY) FMLE 1, UR—FMEESHBERL N 20 EEY
BAS0 BEERGKIERF ;A1 EBEUEA 5 EEXHFMEN A 2EE%2A0.3EEY
FIREEMNER Q0. 1 EBEUYZEASEEXIIMET A1 EEX R 30 EE X RE
Z2EE%EX0.00 EEXHBINAUAA2EEXELA 0.1 EEXHENEN.
[0187] H—HMRpIUADEEDESHAGYNEETA LEEXZAT0EEY (4
WA EBYEANNEES B IS EEUZHANEEL BN ILEEXRZHNIEEY
HAW0EBUYEATNEEX HANEEXZ2ATVEEREY RNV EEBUEAT0E
BU% BANEBXZAT0EEY ) WALEY 1, L E—FralZ MR, 411, 49 20 B
B%EASNEEXHERN N1 EBXYZASEEXNABN N 2EEBEX%EA0.3E
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BE%HREEER L0 1 EBE%EL S ERXIHET W 1 EBXEA 30 EEXHMH
BH A 2EBYEL0.05 ERXHIIFEH URA2ER%EL0. 1 EEXKEER.
[0188] H—FhRBIMAYAHAEVEEA L EEUEZATOERY (A 5 EEXE
A0 EEU R ISEEUYZEANEES RY L EEYZHA W EEUBAN20EESE
ATNEEY BANEEUYZEANEES BAVEEXEATVERY . HLA0EEY
EATOERY% ) KWWEW 1, LE—FESFBRIER], Flin, 45 20 EE % 450 EE %K
BERF A1 EBXZEAS ERXABMEN N2 ERXEN 0.3 EE X KREEMN 4
0. | EBRUFAL EEXHMET N1 EEXZAIEEUNREBEN N 2EEXEY
0.05 EE%FBIAR ;UARA 2 ER%EL 0. 1 EE XHIEE.

[0189]  ZE—NSLHEBIH, AR B AFRRAYAEY, HEE .

[0190) a HAEYWEETLAINEEXHNLED 1;

[0191]) b, HAEYVHNEE A 42 EESIMRTHE ;

[0192] c. IMAAGYHEEY 21 ERE Y HERE ;

[0193] d. HAAYNEETA I EEXMTEHKRFRETHER
[0194] e WMAAVNEER A 1 EE %A ERERERY ;

[0195] f. HRAAWMWERIHN 2 EEXNEEERE LLK

[0196] g HAEVHEEH 0.5 EE % KRS ZFALEE.

[o197] A HH B4 B 1 A AR BUSFU B 3 — MR RA S MRS -

[0198] a. Y50 EEXHKMLEY1;

[0199] b. MAEWHEER T 0 ERUWMBALE

[0200] c. BMAEYHEER T 13 ERKIHER ;

[0201] d. MASYKERTA 2 EEUHNTEBRFEAH R ;
[0202] e WAAVINEE Y 4 EE %R LU LEET ; LLK
[0203] f. MAEVNERITH | EE %K AEERERY.

[0204]  ZE—ANSEHEB P, AR BAH ORGP HIFIEE -

[0205] o HMAEYHEBITHI0OEREXNHILED L,

[0206] b. HMAEGHHNERTA 122 EEXHMBTYER

[0207]  c. MAEVNERLA 21 EEXIHER ;

[0208] d. HAEGYHEETHNIEEXNNLERFESHERY ;
[0209] e. HAEWMERITY | EE %W AEERERD

[0210] f. MAEWINERITH 2.5 EEXHEIRRS LUK
[0211] g FHAEVWHEERITH0.5 EEXHRES _EMHE.

[0212] AEKHHHE—FHORADHFIEE .
[0213] HASYHNER A 50 EEXHILEY 1

a.
[0214] b, HAEYHNEE I 30 EEXHIHMAHER ;
[0215] c. MASYNEETHN 3 EEXHIHERE .
[0216] d. HAESYHNERTA 4 EEXPITEAR FEALERY ;
[0217] . RASYNEERITH 4 EE YR LHUEIRER ;
[0218] f. HAEYHMEERWLA | EE %G EERERN LLKL
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[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
(0241]
[0242]
[0243]
[0244]
[0245]
[0246]
(0247]
[0248]
[0249]
[0250]
[0251]
[0252]
[0253]
[0254]
[0255]
[0256]
[0257]

g.

HAEMHNERTL 0.6 EE X WERRE.

KRBT~ ORADHFIEE

a.

I R S S S

HAEMNERTA 60 EEXHUEY 1 ;
BHEYNERTA 20 EENIMMBTHEE
RASYNERTH I3SEBXWHER
HASYRNERTA 4 EERXKK
HASYNERTYN 4 BB YR LGS ;
HASYNER A | EBXHARERRM HE
BHEYHERTL 0.6 EE%NERRE.

R EE T —F ORGP HIFIEE

‘Zq’.‘bEDP-PP"P’

%1150 & 250mg 4b & 1 5

#5 40 £ 50mg H & ;

#9120 2 130mg THMEHE ;

29 10 & 20mg AR PR 4R ;
29 10 & 20mg R ZIRALIE HE AT

25 1 & bmg AEERY ;LA
291 2 5mg B JEEREE .

IR T —F ORGP HIFIEE -

an-b.m.msv.cr@

2y 200mg 1L 5 1 5

2y 43mg H H&EE ;

29 123mg AR HE

Y] 15mg AR FRELT YR ;
2] 13mg B LI ML LT

2 3mg E&E JILE&%{}‘] LA K

. 4 dmg TEAGEREE .

AR —F O RGYHIFIEE

'.'*’EDP-S‘P“?’

8-

2y 200mg WEW 1 5

2] 45mg HEEEY ;

%) 123mg THER AT HEE ;

2 15mg KR PELT 4R
29 10. 4mg & LIS SRR

Q/] 2. 6mg E&% th@z% U\&
2 4mg TEAREREE .

AR AR 55— F O ARG HIFIR S

a.
BRASYNEERTA 2 EBYHMBTHEE ;
 BHAEYRNERTY 11 ERXHNH R

EHAEYHERTA4EBXNTBRRFETHEERY
AV ERTY 4 EEXHR ZAILE AT ;

o

[¢]

d.

D

HHEAYINERTA 10 EEXNHLED 1 ;

40
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[0258] f. IHASYWEETA | EEXK A EERERYE ;UK

[0259] ¢ HHAGYMEEITA 0.5 EE SRR .

[0260] ARBAKZEMASY T MIHRAFIER RERNX . DEEXEFEREET A
MR AhE AR B, £ — L, 9WASP A A RER.

[0261]  ZEA K B N —Fl O ARZGWHIF P, WILAHE B 2 5-21kP + 20 % HI L 294 F 74
EYEE A0 EERHNEY | ERAGYNERTA L2 ERSNMBTHR RAE
YIKEEITA 2 EEYHNHER  BRAAYNER A 3 EE WAL TRFELTYHERM ;
BREEYNERITY | EBX N AEERRG ZASYNERTY 2.5 ER XKNEER
S URBAGYNERITA 0.5 ERWHREZSWE. ETWEY | FERTE Y
B 74 25mg B4 250mg FITE [ A, 45140 50mg  BX 75mg B 100mg . B 150mg.200mg .
8% 250mg KL &9 1.

[0262)  7EA KRB N —FF O RRZGMHIFIF, WILHTE RN 5-21kP +20% B TE 2 A
EYEE NV ERXILED ERASYNERETA 9 EBXNIBETHR HAS
YHEETHN 12.6 EBYNHER  ZHAAYNERTA4IEEXNTBARFEAHER
WL AESYNEEBT A4 EEUNRZEGUSER AN ERTA 1 EEXNH
BB ULRASYREERTYN 0.5 EE % NERRE. (LY 1 ERIEHEY AT
HH B R 4 25mg B4 250mg FVEE P, il 4 50mg . B 75mg . BX 100mg . BX 150mg . 200mg
By 250mg KIHLE9) 1.

[0263]  7ERLLLSEHERI P, RILZW A FIEE L 100mg (&) 1. ERESLHER +, BEE
YA FVEE 4 200mg L&) 1.

[0264] A% BAM S — N7 T $2 4 B A 5 SR B AL I 25 il ), LS E9 1 AL
AR AT (BInE TR B AR R E M R A B B AR EE RS EHARA
G, e LSO T SO SEGI R ATIR, P A FIEY 30 AN E AR DY
50% (HIINZE /DL 60% BDL T0%  FHH 80% BV 0% KEDL 9% ). FE—H
BlF R, A S W A AR, 1% TR 25mg 2 250mg Y6 IE A (40 25mg .\ B 50mg . B
75mg. B 100mg. 8% 150mg.200mg. 5% 250mg) HIRMILEY | LA R—FEEZ MR (4140
SBFEF B RS REE MR R A F B B AR EERSEARLAES ), K&l
b SCEN R SR SEB R ETIR, oA A FITEL 30 e VA R B AL 50% B4 100% (440
Y1 55% L 5% ERA 60% EL 90% ) o XU, AYA SR A FAMR, R FEEEHL
EY) 1 UK —FEZFE B LT FIREFI A A SBEFRFFREEST B AR RS MR
R 5 BYEFIFE W ), P iZ A FIEL 30 e NHIE R EAZE DA 50% (FlnEby
60% E /DY T0% B /H#180% E/DH 90% ERELL 99% ) .

[0265] fE— LRI, ZA T EER £/ 26mg (Flan 2D 4 30mg., /D4 40mg.
BE /DY 50mg) &Y | LR —FEE FiE B LT RBERMAEY JERH) RBER 5
FRF R EVE R S-S F) . B RFAIAEE . BB DL, ZAREEEFELY
25mg ()40 2 /D% 30mg . B /D4 40mg & /D) 50mg . & /D4 100mg 8L 2 /D 150mg) 454 1 LA
F—FhEi £ ik 8 UL T KRR AEY SERF TR AR RIS M A&7
BT R 1 75 o

[0266]  WIiEERA LT & HbRHESE EZ5 8 1T RS RN B 8 HAETE 900mL £ B
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FiK (A 50mM B — S HRE S| pH 6.8) HHY 0. 1% CTAB fE A AN T, TE4) 3T CHIR

JE T LA 50-75rpm $i3E . TE(XASHIEMNIRA R FNREA LR FF. Er LLETRA

AT &b pAnvESE E 25 8 11 BUAS R BYE HE EAEEE 900mL  50mM BEEREMZE 1HK (pH

6.8) ¥ 0. 7% HREFRERENE NS B, 74 37 CHIRE T LAY 65rpm 4. 7143
(AN IR A28 R IR BN SIS LA SR BUT Sk BIbRvESE E 25 # 11 RU4Y

S8l P B U VA ARAE 900mL  50mM BEERANZZ I (pH 6. 8) 1 0. 5% B EEEMERINE

RV, T4 STCHIIRE T LAY 65rpm k. EMNEEHIENIRAE LS IR LA LK

F#ile

[0267] a1 MEY 1 AT AEY 1 X ITWEY 1HCL 2 A 7715

[0268] ﬂ,g@l

[0260] 4tb&4 1 AERMESE R AR A TEDB BRI S RIE T R 1-4 14

BT & o

[0270] HZE 1. BEASSHE

[0271]

[0272] HFE IT&T 1-(2, 2- ZH 3 [(d][1, 3] M -6- ) RN PR
K%, YR AT 5 R 3 UEMRAEY | KBRS

[0273] JE ¥l 2,2- ZH A H [dI[1,3] Z 5 2 4 -5- R M FE4A (Saltigo) (B
B (Lanxess Corporation) F2A# ) WMIRE. ¥ 2,2- ZHAEH [dI[1,3] ZHHH
A% -5— B R TR IR ER &R 40 1 JR R AH B AR S5 1 F AR Bt & (SOC1,) %% 4K uAR M. B /AL
B4t 5-(EHFEE) -2, 2- ZFFH [d][1, 3] & &I M, B J5 A8 A S AL H B ALK
2-(2, 2- ZHFIFF [d1[1, 3] ZHFH M —5-F ) LHE. 1§22, 2- —F >3 [d][1,3] =
IR UM 55 LE%)%@HZ%HI VR -0~ S Z AR TEIR G 1- (2, 2- ZHR IR [(d] (1, 3] =&
TIN5 2 ) MRS IE. % 1-(2, 2—_/%?%3? (d] [1, 3] Z&H%¥F 0t —5- %) HT’A?
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5% B P B BE R 4 FR AR AL AR BR 1B B 1-(2, 2- &3 [d) [, 3] &AM ik 5 &)
AL IR, # 3 A AR B SR Ak R B 75 B &

[0274] 2. BrE A &

[0275]

Pd(dba)y, #-Bu,P

TE. HOs T0C

-
NaOH
Bu;NB.r
1. NaOH
2. HCl

[0276] FE 2 - T BFHHBEAKBREK. K 5-RFE -2, 2- ZH -1, 3- FH &
IR URBEAF R RIE L T 588 C B BRI AT AR o BB, KB
SRUBARBRBITEZENEY . BRELENEGYA 1- R -2- RLIRAEFEWRIE
NFREABRRERRELEY . BEEXARELEYARLERI AR, BHLEL
FIRAC T 5 AL AR IR . K5 18 PR 1 0 TRt P SR S5 AL T Sk DR IR [ BRI e 4o

[0277] = 3. O HE ‘

[0278]
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(HO)B A 2 MiOHKER, N
+ . 3. NaOHRis % '
COytBuU —_— COtBu

AA A RENET

2. TEE ©. CogBu

[0279] R 3RHTLFHR 3-(6- &FE -3~ FEAME -2- &) FFRBNT BERH &, H
HBEHAFERIPE 1-(2,2- ZHFHF [(d][1,3] ZEFHF M -5 &) FRGFHEEBE R
a1, 2- 1R -3- BEME S 3- (T EkE ) FEMBR R EENBKER 3-(G- T
mkmE -2- & ) FEFERAT B, KSR R RLEY.

[0280] & 4.3-(6-(1-(2,2- — &I [d1[1,3] — S W4 -5- K ) AL Bk
) -3- FEbnkme 20— 3 ) FARSAIRREE BT AK .

[0281]

TEA, ﬁ'ﬂﬁDMAP FXO
™ Fo

co 21 Bu

. &ﬁ CQgH
[0282] HE4RHTHERZZEM - ZFREFHEMBEHIT 1-2, 2- ZHFFFHF [d]1[1, 3]
TEIRIRE -5 ) FARFBE S 3-(6- &I -3- FEME -2- 5 ) KFRAMN T EER
BECRAIRML A 1 (AT B
(02831 A a1 AT
[0284] {E# 1 R BB EY | R (EWHCL £ ) 75438 ) 43 BEk
VAR MR KT 14 . G T RSB HCL (IR SBE3aY) 1 B HCL &, HBE R
s REE. AP 1 EX T ETUBSHAENR (B FR) A3 mERENT BEai
&
[0285]  3-(6-(1-(2, 2~ =3 ZK3F [d] [1, 3] “E LI LM —5- 28 ) TR 4L kAR ) -3- F
FEALIE -2- 5 ) FEFERA HC1 BT T @i 3-(6-(1-(2, 2- —F@ I [d][1, 3] =&
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ML -5- 3 ) PR P BERR ) -3- AL -2- & ) FF B HC1 Eh7E & & KIE 7
H A B AR A R K T R & AR T TR A 3-(6-(1-(2, 2- —®FIF [dl[1,3] =
EIRIR R -b- ) A P ERREEE ) -3- BEabeE —2- 2 ) FRBRM M, EnRTE
HHEAMT YREE N . HMthmATET SR, FHRKEMSR. 474 8 HAi
FR R Eh AT AR G0 R PR R L IR TS OB VRPN B 3-(6-(1-(2, 2- ZH/HE
3 [dI(1,3) ZEZE -5- 8 ) HAKPBGE )-3- FEME -2-F) FFENKZ
s 2h AT AR B BT S A AT AN E B, (B AR AR R NSRRI K. 1
o0, 28— SEHE R, A IE RIS FURT LA K SRER / KIBAY), I 50 % R / KBS, B
1§ 3-(6-(1-(2, 2- I [d][1, 3] ZEFFR LM% —5- &5 ) AL B E ) -3- N
IE -2- 2% ) FERBRK HCL R IUME T/K. E—ALHEIT, S&EREFIAK.

[0286] 1 3-(6-(1-(2,2- @ & I [d]1[1,3] —E & RME -5- &) F A& F B
B ) -3- RN -2- ) KFRMEBFARER I BERN KR LY 2 2 24 /DI EET R
ASEK. CLNREL RN KSEERR. REE i, BEME, SEIR W E R
R I TRERSE. JEFKE, EEETH S EUER L 24 /T LIRY 98 % K
FEERBEAER I, REETITEEREE 3-(6-1-(2,2- ZHZRIH [d1[1, 3] ZEHHL
¥ -5- %) TR K P EEE ) -3- FEEtn -2- 3 ) KRR B VAR, I AT LAE AT R 0
B . HEFEREE T EERREE RN KE, 4NN K ELS RIRMEEA AR E R
I, FE—ACif, A A RIERTA 0% HaE., 5 — LRI+, BA HAK
BISK T BURME., fE5 LR P, A AR BT 8% AR, 75—
ANSE M) T, B A bl R e K T4 99 % RIAE RS o BTtk 78, FE 30 40 s B e T P F ROV 771, 3F
EAERRE B AN RN ERNERAN. E— DL, ZEEEERE2480C
ZI8 . R —ANEHEG D, ZEEEERSA 4TI, £ —LHEGF, ZBEEL
40°C 5% 60°CZI8. R —ALHRHIF, ZRETEL 60°C 5L 80CLZIH.

[0287] k&1 R I Al EEGENMLEY 1 KT 3-6-(1-(2,2- ZFE
3 (d1[1, 3) I -5- 5 ) R FBEAREE ) -3- FEENLnE -2- 2 ) RPN T EE
(SEFRI) Bk B, F 3-6-(1-(2, 2- ZHEH [(d1[1, 3] ZEFRHF M -5- &) B
TR PR B R ) -3- AR —2- ) RPN T BESENRNAM T EEENR (&
MPR) RERNLERELEY 1 B L.

[0288] k&1 R I AE S NENEFIFELSE BT — LAt BIERNE B8
ERRTREBREX EEMH. - THE. ERRNEE. BRI BB T 0. FERT
BF T T REER - AE - AKREY. |ET LI EFTRRRE. Fln, K1 E
BCTFHT I- TEEEHTEEME. BHEWLL0.2°C /nin FIEEAHE 10CHEREK I
F a4k, AT DUR i gE T 4 5

[0289]  ZE—ASEREGIF, LAY 1 R T FEFIEA TAEMA Cu Ka 3EETERIR X 58
RATETEFR 15. 28 15.6 B 16. L £ 16. 5 LXK 14.3 F 14. 7T B —NEENE, £ 5
— ASEHEE R, LA 1 TER T S IEAE T4 15. 4.16. 3 F1 14. 5 BRI — M EBANIE. 5
—ANSCHER P, e 1 R 1 EIERAETLE 14.6 £ 15. 0 BRI, F5H— s+,
&Y 1 BR T HEERTE T1E 14. S BHIE, 7EH— NSRBI+, a9 1 B T RIFRIE
WAETFE17.6 £ 18.0 R, EB—ANLHEGIF, 59 1 BRI KFFEEE T 17. 8
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EHE, ER—Eip, e 1 R IS ELSETE 16.4 £ 16. 8 &, #£5
— AR, A 1 B T ISIEIRE 76 16. 4 £ 16. 8 B, 755 —/NEHEs
a1 R T EIRE T4 16. 6 RIS, ER —DLifl+, 4659 1 BR 1 BFRH1E
WETET 6 £8.0 BRI, EH—DLHEAF HEY IR NBIEEETET.8E
(i, EH— LRGP, A 1 R T KR IERE T 25.8 2 26. 2 B, f£57—
ANEHEFI T, S 1 R T BUFIEIRE F 7 26. 0 B, 5 — DL, 1LaY) 1
R I KHEEETE 21.4 & 21.8 BRI, R —DLHsP, ey 1 BR 1 KEHE
BT 21,6 BRI, £S5 — AL 1A% 1 TR T KR IEEAE T 23.1 £ 23,5
BEHE, ZER— NS T, 40aY 1 R 1 B IEERAE T & 23. 3 RIS, 78— K]
P AW 1 BRI BRMIEE TEA R 1 BB ESE. F S, a1
BRI KISIEETEA L E5HE 2 BURTHER.

[0200]  7E—LLSEHERIP, ST 1 R T, DO K E /A hZ 82 um B E />, 7F—ik
LRI, ST A 1 TR T, D50 RIS AT N L 30 um B D,

[0291] Y1 X 11

[0202] k&1 R 1T B M-S 1 BRI ESERER LR KR E R
R T T A& o ARE M RIRAT B O B B T LR, R A TR R 98 Ry
LR EY L TERX 1.

(0293] ZE—ULsLifif, 44 20 2 40mg tLEH 1 BN 1 £E4Y 400 £ 600 u L& 3& K7
hgAl. R NG, BY 25 F 35mg WA 1 LR 1 AL 450 £ 550 u L BiEHIE
FR KA. R —ANLHEEIP, HL 30mg (AP 1 TR 1 7EL 500 v L A 1& KIS AL
[0204]  FE—HESTHEGI P, BAEY | BRI BB FISATRAUKE RN 1 /2R, E
B, B& 1 R T AT TRACBIE R 1 2 3 K. FEEMAHHE, B A 2
Ko

[0205]  7E—ULESEHER]H, AERIEFIE B KPR UREWEY 1 B 1T B &4 2B
I WU o ZE AR STHEG] P, R B B AR A7 R ~H A Z4100A3 M B K/,
[0206]  7EHAbSZHEGI, WHE E PR, L8 TRET . 2- TAEE. 205 . DYSWI | 5 BR FF Bk
2- THi. PR ZEEFN 2~ R IYE K.

[0207)  FEEABSEHEG] H, I XEHEFIP KM BE SRSV H TIRELED 1B
R I MERBIN—FERE, L&Y | B 11 118 B A X L) 1 59— Fh B Fi ORIk VR
5.

[02908]  FE—SLsLhfl S, TR 1 R 1T BT A 1 & 24 /Y. B R,
AT A g 6 2 18 /B, SE R, B8 12 /N

[0209] ZER—ANSEHfh, a1 R 11 BEiaey 1 EER GEibaY 1 &
HC1 3 ) 7 B Sk 70 A8 MO 37 A B BTG T 7 2% o

[0300] WIAXHATFHLEY 1R T EEUEY 1 &K, P &P h =S
W, BB EBBERH— NN FHESHS HE. SERNBRNEEEARTHRE.C
B PR . 2- TREE. 205 DU SNk BEBR B B . 2- Tl FHER 2l 0 2- R ARG . 1b&
Y) 1 FREFI T RSy B 1 (VB0 X ST 20 RATHT & AF1DSC) EA AR
BRI FI T HW
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[0301]  ZE—ASEHEf]D, &Y 1 X 11 KEHEE T ZEM A Cu Ka BHEHK X 5 £
WRATH BRI 21.50 F 21.90 BF.8.80 2 9. 20 FFLL K 10.80 & 11. 20 BRI — /P EHEAN
U, 765 —NEHEF S, AW 1 R 11 FIFEETEFA Cu Ka BB X HLH
KATHTE AR 21,50 F 21. 90 A.8.80 £ 9. 20 AF.10. 80 & 11. 20 & .18. 00 & 18. 40 FFA
22.90 % 23. 30 B —ANKEL M. EH—ANTHERF,4EW 1 BRI BEETE
21.70.8.98 F1 11. 04 ERI— P EREZNE, EH— DLW P, HEY 1 R 1T K EE
FAE 21.70.8.98.11. 04.18. 16 1 23. 06 R — AN B ME., FEH— DL, 159 1
TR 11 FHFHEAE T 76 21. 50 & 21. 90 BRI, 5 —ASLHEF F, 1% 1 B 11 9%
ERAEF4E 21,70 BEHIE ., E5— DL, a9 1 B 1 KR EEETAES. 80 2
9.20 EHIE, 75— NSLHEF T, LAY 1 R 11 FIFIEEE T 8. 98 B, 57—
ANSLHERI, LAY 1 LR 1T MR IEEE T4 10.80 £ 11. 20 HHE., 787 — LS
LAY 1 R I MR IE IR FAE 11. 04 g, 5 —ASKis s, a9 1 B 1T
HIHEIE IR ZE T4 18. 00 & 18. 40 BIE, E57—/NEHEf+, &4 1 B 11 WEHEILAE
F7E 18. 16 BHIE, EH—ANSLHEFF, & 1 EX 11 KIS IELRLE T7E 22. 90 £ 23. 30
R, 55—l s, b 1 BRI TR E T4 23. 06 BRIE. EH—A5E
HEBIP, a5 Y) | B 11 MR MERRTZE T2 20. 40 & 20. 80 BEHIIE, E5H —SLHEf+, 4k
A4 1R 1T KEEEZE T7E 20. 63 . 725 — Sl 4, a4 1 2 11 K%
fEEAE T #E 22. 00 & 22. 40 EHIE, R —DSEHER S, LAY 1 X 11 MEFHELE T
22.22 BRI, R —ADLHERF, HED 1 R 11 WEHMECTE T4 18. 40 £ 18. 80 B K]
e, 7EH—ALHEEI AW 1 R 1T MEFIELAE T4 18. 57 . EE5H— DS
a1 B TT S IEIEFE T4 16. 50 & 16. 90 BHIE . EH —ANSCHERI . L&Y 1
R 11 FHFIEEAE T4E 16. 66 F RIS, 7£5 —NSEHEB &9 1 K 11 BRIEEE
F7E 19. 70 & 20. 10 EHE, R — DL F, LED 1 X 11 BFEEETE 19. 86
FE

[0302] ZE—SLSEiEEIR, LEW 1 R 11 WEHMEETEAL L S5E 3 RUMTHER. &
— S A, LA 1 TR 1T RS IE R FAE AR B 5 4 B4R 5 AR L A7 5 B SR 28 U0
T %R

[0303] ZERB— LGP, BAEY 1 B 11 FEFieyis 8 BEE. 28 A 2- A
W Z 08 USSRk BE MR S 2- T B PER ZBeAN 2- A DUS KA. Rt TUUT4hEY 1
BRI WS EE Bl (B5) .28 (Be) JE (B 7).2- 7\ (B 8) .2 (E9).
TSRk (B 10) BERR A (I 1) .2- THT (B 12) . FFER R (B 13) 1 2- RENE
Wi (B 14) .

[0304] FEH LRGP, ARPRELEY LRI HRINHE I DSCEHEARAR T
SRS ET BN R E L MHEAS . E—EsLiEf+, 1 &4 1 2R 11 i DSC £
& _ERUTE 15 PRI DSC #igk. #Ei%5 EM 5 — AL, DSC 44 MR, 1E
F—AELHEElh, DSC A=A BAE. 5 —NEHP T, AR —RATE 200 5 207C
. 2ER— LRGP, 2 —RAEL 204 5 206°C 216, 5 —ANSEHd, HEZ —
RALE 183 5 190°CZ (8], FER—ASEHERIF, AHRZ —RAETLE 185 5 187 CLIA. fEH—
AL R, (A L IR A M S 7E 183 CAE 190°C . f£ER—ANSEHESI,
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WA 1 BHRINTER A B S TE 185°CZ 187°CLIA,

[0305] ZER—ALHEBIF, AW IR ITEAEE T TANENIZI0EEY (wt. %)
BT . 6 —SesEiif P, L& 1 B 1T B9 TGA A& ERIT &l 16 HAT7REY TGA
BsE . ER—ADLish, ey 1 R 11 8881 T6A BH AR A 57 B A8 53 M7 77
MBH 2 F swe. %HIERILY.

[0306] {EH—ALHEBIH, AW 1 R 11 REEFI RS EAR LR MTFE T3 X
SR TIIE 17 PRI

[0307) TER—ALHEBT, S 1 R 1T AESFIWY B P2,/n &5 (BRI LA T 47
fa R T

[0308]

[0309] b =12.7425(8)A B =103.736(4)°
[03t0] ¢=20.5512(13) A v =90° .

[0311] 4&% 1HCl EF XA

[0312] &4 1HCL Eh = A W] B4 &4 1 R HCL #kl &, HiEk 2B k&4 1 1 HCL
BB TRONENHBSEERRBREBN. ERF—NELHE P, BRI E. 51K
FER P, B R . SRR REE RS EFERNERTMET. Fla, £ SEms+,
ZARIERW KB UEY 1 /9 HCL By T/ MNER /M EHPEA LA,

[0313]  ZE—ASLHEGIH, t&9) HCL TRIER A FIFFIEE TEMA Cu Ko BHEFRIH X
R ARATE BP9 8. 80 £ 9. 20 &, 17. 30 & 17. 70 BEFH 18. 20 & 18. 60 F— Mk E A
g, 5 —ANSEHF T, &4 1HCL 2hER A MIURIELE T Cu Ka B5T8 3 X 5
LRI RATETE F A 8.80 9. 20 AF.17.30 £ 17. 70 BE.18. 20 & 18.60 . 10. 10 & 10. 50
FEFA 15. 80 & 16. 20 BRI —NERE M. 25— LG, &Y LHCL HE R A RI%F1E
T 78 96.17. 51 F118. 45 BHI— N BN, 5 —DNLHH T, a9 1HC1 FHE A A
HI4EEZE 45 8. 96.17. 51.18. 45.10. 33 1 16. 01 R — P EZNME&E. 7 H—PDSLHEG) S,
WA Y 1HCL 20 A BIRREZE T7E 8. 80 £ 9. 20 E R . 7557 —MLHEf -+, 154 1HC]
AR A FRFIEAE T 8. 96 BHIE. 767 — LM+, 4&9) 1HCL 2 A KIFHEE
HETFLE17.30 £ 17.70 FHE, 5 —NEHEH A, 454 1HCL R A MR IEE T
17.51 FEHIE, 285 — A Sciifl . L& 1HCL 3R A BUEHERTE F78 18. 20 & 18. 60
FERUE, 2857 —ANSEHEGI, (LAY 1HCL 33 A IR IEIRTE T7F 18. 45 FRIE. 75—
ASEREGIF, 1 &) THCL B2 30 A BIFIEEAE T7E 10. 10 & 10. 50 . £57— D%
HEFIH, 4L E Y THCL 23K A BIRFIERAE T4 10. 33 g, R — LG+, e
1HC1 R A B EIRTZE T4F 15. 80 & 16, 20 BLRYIE . 785 —ANSEHEf ., L& 4 1HCL 2
R A FISSFIEEAETAE 16. 01 . 7273 —NLHGH, ey IHCL 20 A KIFFIEIE
FETA 1L 70 E 12. 10 BRI, £5—NErfld, a4 HCL 3R A KR IEIRE F1E
11. 94 B, 785 —AN LR T, &4 1HCL 2 A HSFIE IR T4 7. 90 & 8. 30 &
Hl . 7555 — N SEHERIH, tA 4 1HCL 27K A ISR T 18 8. 14 ERE . £ — 13K
FEBI R, AL E4 1HCL 2730 A S IEEAE 76 9. 90 2 10. 30 M. 7857 — ML HER .
1) THCL 3T R A FEREEAE T-78 10. 10 g, E5 — DL+, &4 1HCL 2k
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T A BBHERZE T-7E 16. 40 & 16. 80 &, 785 — AL+, &4 1HCL 2B A
FRHESE 7E T1E 16. 55 BERIE . 7857 —NSEHERI T, A4 LHCL 2T A FHERAE T 7E
9.30 2 9. 70 I, 7EH—NLHFIF, hEY) LHCL # 0 A KEFEILAE T 9. 54 B
I, 755 —ANSTHEF) B, 0S4 1HCL 37E R A B EIEZE T76 16. 40 & 16. 80 &, £
F—ANSEHEGF, LAY LHCL R A FISHEETE T4 16. 655 FERIIE. 7E— LB+,
&Y LHCL 2T A RAEHWE 18 F TR — Rk,

[0314]  FE—LSCifEfI =, 4 &4 1HCL 2h 7R A ORHIEAE TE A £ 5K 19 RUURIATH B
=,

[0315]  FEH—SEHERI, R RAKREE T BHF PTL FRBEA LT S4BT RS
fatb &4 1HC1 2R A

[03t6] a=102702(2) A o« =67.0270(10)°
03171 b=108782 (2)A B = 66.1810(10)°

[o318] c¢=12.4821 (3)A y = 72.4760(10)°

[0319] ﬁ[lé ﬁ&@éﬁﬁ }Q]E:[ i {i
[0320] $k%%ﬂaﬁuWﬁTu@LEEﬁTE%ﬁE%R@%ﬁﬁA%(WW%
REUEk ) UTEMR R ZERR (PR RE1&. WA, “ /AR BFEME Y
AR D EH M ADFELMER, FTREERKNERREAKE.
[0321] tNAFTAKER “FEPMER” BREEE TRATHEENARNNYER
Mg, BE, EENBAYNEEATERZAIMIZBESYNERE. XRKHRFES
R R T LABAE JLPAEA R, BIEMDR A/ SN RR T BT S0 M FL R TS 2 B 2%
o E— LSRRI, A& B EHF B EELA FRENEL AT AEAKEEFZ
W) B TT DA o A AT A AR 52 260 AR TR R s [ 4 2 40 7 B8 A £ s 4 R0 IS 1 7
R % . FERE R RO ST P, A SCERAE A 50 RT LA A 25 R B R A B Y
W R A, Wl AE A KRR E P g, £ W40 Remington: The Science and
Practice of Pharmacy,_21$t Ed., Lippincott Williams&Wilkins, Baltimore, Md. (2003)
(G BT 23Rl 5 Sk ), 88 21 AR, RUTRIE « BRERH « BURGENHRAR), BE
M /R B EE, 20034F ) ;Ansel et al.,Pharmaceutical Dosage Forms And Drug Delivery
Systems, 7th Edition, Lippincott Williams&Wilkins, (1999) (Ansel & A, (Z5457 2L A
ML ARG, B TR, FIPRVEE « BUBRAT « BUREHT A 7], 19994F ) ;The Handbook of
Pharmaceutical Excipients, 4™ edition, Rowe et al.,Eds., American Pharmaceuticals
Association (2003) ((Z5HMRTEFITMY, % 4 f, Rowe % AR, EEE S, 2003 5 ) ;
Gibson, Pharmaceutical Preformulation And Formulation, CRC Press(2001) (Gibson,
(D TEIFIFNHIFY, CRC AR AL, 2001 4F ) , X L6528 SCRRIE LB A LS I R T R A AL
[0322]  fhilH7 F0 R H
[0323]  TE—EESCHEGIA, AT AE AL AR ML A4 | FFEA T2 EATRR R (Hit
KA BT A0 A RS M B R A R R B A S ) MR R
(BERER) BZTEERTE. TEHRNTEZESEM RBREREFTETE—FZMIHX
IR KRLF . FEHRITT LR EIR ARSI, AR S & & RER LR E B
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SIMERKI A

[0324] A CATRRIHIFIET LUE R — N HE MR AT EER S BREE . RER G LD
B PRI B AL T S R R B . SR, PT LAMEIRERIAML &9 1 PR D —FriZ T
IR BRI B B VIR, T 5 R RIS . R 28T, ey | MRERE aE—E
SHAT BT IEFIRALT 4 NIRF B R 18 2R U1 4 & YD RIS 00 1 2 22 1) 488 £ 55 o 2 e
8 28 AR SR A, 3F B A B RAFAS 2 M 7 IR . TR AT LU
HUMGE AT, SR SOEH BABEHK T MR, 23R R ER 2R Y, MAEH
BT (RRKEFRREER ETHEIERAE AT RRREYHEN) . &
WA R R R, W R R AR B R4 . TIRHIRL BRI ERI B T R B R
[0325]  7F — &5 S ) 7, 4R R A L 38 X — B B % B A B AT R 5 B LB 48 KO
RTZ. E—&LippP E2MRARENRZE FESHRERYNADA
EY)EGE, BUER B, LA A2 [ R 0 R, B 5 0 S AE IR ) AR Om E, TR BRI 4. E 3K
FORL Y o, AT AR L Z 1A B MM Al SRS W& K] 7 B 19 B Gerteis

Maschinen+Processengineering AG i) Minjpact()r@" a Gerteis 3W-Polygran,

(0326]  #E—4ESCHER H, AT LLEEAME AR BAY I (N2 KHEEBRPER ZETAH
BRAB B EAREBREDHER) NAHT, $HTRIBAKAN KR, B, FESR T
o N HBLHG A, BB SBURIRE 1 2 15kP Jo B W R
1.5 & 12.5kP, {8k 2 & 10kP JEHE N KB4 RE .
[0327] 1| 24 F5 5 TR AR
[0328]  FE—LLsLHER] , % B A SCHT /R RIEL A FREX & RS o 3T R, 1 BB Ok W i i
%, R, E. ATUASEAEER (FniEfREREE ) HEXE sy, T—HR LIEHE
JE45 / o5 A R ECVR AN 71 5 sy . BT SR, W R 4 sl R S 3L VR R BB Bk, 9T
i, MR BIAT FHIR/AN . BT OR, #F— 0 A an B AR BR BRI Bkl . #E TR, W LIES 18
R3Sk o R ) 24 % BH I SBIORE 21 A ) DA T RURR AR A4S R BA B & AP 25 5. AT ik ih, AT LA &
fEAR  E EF S A AT 5 AR
[0320] AKBHMA—ADHEPRETHZEADAEYMRITE, ZHTEERE RHRAEYH
FEY), R ZAADaEEhEY | F—Fai2 ik B LU T RRIEN H7E 5 R RS
A5 BhIR T RIS EIE AR s LR A A W AR R X R FIFE L 30
SHEPA RS HE A 2041 50% .
[0330] 7B —ASEHEE) R, HEATIBIEER T2, DLl R A B A R o B EC IR Y15 2
AREGHEF B, mEAFRNEAHRREEHEY (ZAEWaaHed 1
F—FpE £ Ak B LA T HIBRE ) SERF BRI ASE 7. BhAtsn RS ) EE R
R FEBYRZMAEY . B TR, 8 HE PR N o T 5, 3578 =8 D1 SR BY U i
HUBC IR AT SR A A5 A 7K B 3R T VA M 57 B 7K B R 6 70 B 7K B2 3R TV P R ARG &
FIRIAKIRA, DM RILBD Bk AT LUE FHIE KA, & B & REEMRIF /
SR A, LA SR AL TRYI T AR » 38T 3R, BT DAt A5 FH -5 4 (9 0R BB AT LR TR BBV Vi 1Y
WML, T3k, v LUEE IR LUEAT & @ 1 7 TR AT BLIRS R =K. T
3R, W] DU 2 48 5 B BURE R B 22 BT 7R K/ o BT 2R, AT AR S IR 1 77 =0 A kL &b
MRFEF (a7 5 R RR AR R ) o BTk, BT LAA AR Me R EE AN AR (49 an AT Bk R
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B4R ) H— B 0E K/ BBk . B Rk, 7T UESERMk EERAR YR
ki 2 &Y CATE AR 3B 2 0k B 0 B FH 25 IR o (R ik M, 7T DA MR LB BRI B A R AR
XF A AR

[0331]  #E—ANJUH A R S P, 2 % B 0 25 90 40 & )8 1 o 46 XUMR AT VR V2 R
(TSWG) T E il % . B4 @it A& M= FHIR A R BN S E B 5. ELHE
EETEAYIFEEEN” T RPNRIFRMERNTRE, 35 THE LR EXN T
TEMBAR RRBREM. I, KREOEVESYT R EERIEN R E L e,
XBER T TERB ARSI KB IARE . 85, ERFIE BT HIEL A, B
B T E ] D 7= S AR B DL R SER BT R . BAEE R 2 AR AE . AT m] UK T
LM T EEFELHNIEREEE, AR~ RRENASHRLELRAEANEE L
Yo

[0332]  fBitn, B EYPIHIRE (HSG) (—FiE WA HIRI A ) BARFELEFIRM T 2%
FIRNRBIRES . 1% T ERRRHRE PR, 0 RERRK . M HSC T2 MIESE TSW6 T
B A FAR R 98 4 34T UK LUBLEAT ER IR R AE AR FIREE . X TERR T W@ %)
BT 2 REBIBARE . B, BRI, TSW TEERB A GHNTE. WENLED
1 AFIRIE 28 FRTLLE 1, HSG T2 B HBEE KA B 38Ny B B e, T TSW6 T
T F R MR K INTEE R ER BT . 2 NRF IR, X T SR B HIR T Z K
14 45-55 ER % MLEY 1 KA FIKIFIFEE 60-70 EE % MILEW 1 K FIHIFHIR K
LM BB AR AL, 1T HSG T2 HIEantt. 54k, XFELLH B.m7 R E R T 2R T FDA
KFWNEEFEREE LA HEERLS.

[0333] FAE—NSEHERIF, ZES T E LR MNBERFNEY 1 B REASGERFENE
B RILRHLT TSR . MIZIIRHL, Mk DU IR & S5 3 in T - SR AR ks T
R B BE R AR IR A LR R A AL S IR AR

(0334]  fldm, ZE—ASEHERF, ATARYE U T R EEEH Z LB ENEY 1 A .

(0335]
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COMBRL
iR A A% R BB A stk l

FIRAARI

1

W RELHAT i >k

B R
Opandiy 11 Pink 85F140026 p—
B E SRR | ERRR
HE ] FR

[0336]  IXFF7nE M BCVRY) BB R o b SCRA R SCRSE G BTk . BEAh, iZBLIR YD AT LA,
BRI HIESINF, 140 SCRUT ORISR HER B — R R R ) — R B R RS/
B FE S M S ER . SR, bSO SC SRR R T A ELR Y X L
o (RYTATEERIRING ) B8 —F PIAEXIRE (Flawes ) o BT LA BT
20 & AR B SR BECIR DI 5 5 FF BT DUAR A iR AL X 2 a7y S A& e 1E—
ANSEHEG R, S TR BB MA BRI A S .

[0337] #EH—ANsLiEdl b, BERE S EY 1 LR — %M%ﬂuwrm@cﬂ/%uméﬂ/—‘*
Y KEEFBhIR R RIS M AR R T SRR R, KPR e
PR AR R (i, /B0 B E I CBEHENS 6 250 um BUSEAR (5140 150 u m BLEE
K100 1 m BREEAK 50 b m B BEAK 45 um BUEK .40 v m B RS 35 0 m BUEAR ) WIFHE
RERFmRAL ) o B, BRMAESLAY L FREES) B RF R mE R e 5 R
FIFIEFZEFIA Y, KXo e —F DR R E (Flwm, A RFEE TR
SRS B 250 wom BUEAR (140 150 u m BUE K100 1 m BUEAK 50 1 m BUE{K 45 b m B
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{40 um BFE(RER 35 um BUEEAK ) MW ERIR FMRGE). X, RRYEELEY
LR KA ) RS R AR RER R OA S Y, X s s e —F
LA R IR (4, /B0 B B b S AN EH 250 wm BCEAR (H1E0 150 wm BE
100 m B (K .50 um BB 45 um BREAK 40 u m BREREK 35 u m BLEAK ) KFHE
BRI ) .

[0338] FEH—ANLHEGIP, EEDEESHLEY | SUTYRNERASHAEY K&
FBhIRF R RIS MR EER BERFERR, RPXemismE—EEL L
AEK. ZERINGF—HEFTERIPERBITEERT I EEY (FIUET 2EEX.
BKF1IEEXEFOLTHEEX LT 0.5 EEE% . BKT 0.25 EE %) KK, B, KR
YIESHEY L FRF . BT RS M IR B ARSI REA R A S ), Hpix s
G —FE AR EAREK, E—RSER P, LR E—FZTRER N EETE
GIRTSIEE% (KT 2EES KT I EE%. KT O0THEE%. KT 0.5EEX%.
HIKTF 0.25 EE% ) HI/K,

[0339]  fE5 —ANSEHEG] S, B ECIRY R HI R @ T 7 NI R Y EE 7R AR
(Bl R ) , SR BLIRMEIN R 7 o X W] LA A AR R AL B AR R & R B, 7E— 48
SEHERI A, A AR e b &Y 1 TR FERIR BRI TSR E . 285, 7T LIRSS 254
158 AN B 7 Y R 43 ORI U BCR BT RCHICUA T as . IERNE R, AR H R TR
Y HE N JE 3 AT LAE B 0K i 8 18) 458 F AR R 0 B D 34T BB, B7E s d R () A8 AR AN B U R )
BEAT o« 34, AT LA R it on R A% TR 7 FTRR R B R s AR R B 43 SRR B VR A, AT AR 4
30 PRI R 50% BUE S (Flin, L) 30 3 ERET ¥ HIZT 55 % BUEE £, BRAEZY 30 ZrBiR
B 60%HEL ) BAF. Flin, FHAEEVRESIECEY, =g 204 5kP ( 204y
5.5kP. E /b #) 6kP. E /D) ThkP. £ /DL 10kP S E /> 15kP) B FEE . E—2&F0T, &
GEECIRYILAF= L) 5 5 20kP 2 (A I 5 FIBE A o

[0340]  FE—ESHEBI, WA TR ADHEEYH FFIA A AR ERTY
3.0 EE BHEERHITER, HPHEXESECR . EXLHHT, HTX A AR
ECFNBERBAERE S EEONBERBBRER TN 20% w/w FEE. EHMBL
T, AT LA A AR B ARG ECE .

[0341]  FEH—ASLHEG P, H & AYASW T HERE SR E AR BECRY, Fan,
AR/ SRR MERIBY), ZERBMESEY | F—FhEiZ ik 8 LA RIEE .
F5E 3 BOVRF RS R TS M F R IE R AR R SRR S, ERIRIRY)
A WAL, FEBERYER SRS R R, KRG, 0 E3CECT U SEB TR,
LB E LAY 1 Bk AW IR 7, SECHI SR BET . 1B R o —Fhit s, Hl& 2
YEEW T EERE AR AY | F—FElE 7 T 5 R BECIRY B AR5 7). B
FI R RS MR R S SRR R ERYRS, ERIRRYEA LY
1k, 3548 A AR IEMLAE A a0 T ST B TR BT VR IR A IS BCVRY) ) /PR 48 URURL T
2, B, 13 F 0 SCSER BT R 8 B BT VB VE RO IR 48 T 2 IR IR / R824
Y7 (B0, a2 SCATR B A7) AT DL B SR ) &, BT IR BRI T 45 &1 B AR SR iR
IR Z SMEEE THAEY | .

[0342] FF—LesEiifl, FHFTREVREAEN RN EEMAASRITH R SR,
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BB AN EIRYIATIRE . DHRIFUFIIN BUR o B & 0, B A 7T LA RFE I
Z AT VAR IR S B AN i FR OB AT VS I A 7 BUR Y AL & 2 5 34T 5 B
LAHARMH A RAT . WEREDHITIRE, ERHAFER EHSHWARN L.

[0343]  FEH AR, A RAGTEE F=E ARG RmELER 0. 1 3ok 5 50 UK Z (6]
R IR TSR EREN  EIRE R PR BELEY L UEW L BT E
W 1R 1L ALEY IHCL BB R A, 7855 — D SERif) b, R TE 0. 1 K 5 20 ek 2 1Al
TR —NEHEG B, ZRELE 0. 1 K5 10 K2 B B —ANSEHif 3, ZAEE 1.0
MAKS 5 MK . EX— NG e L UHEW IR L EY 1 B TG
#) 1HC1 #h 73 A BIRLE D50 2 2. 0 BK

[0344]  FERRMEHEGI S, T SHEY 1 —REFIE ZRTH, UERE—BRFE
e, B0 A R EUR FE A o

[0345] 1 b BT ik il 4 (71 BY T 82 22 ARYE Test 711 “Dissolution”in United States
Pharmacopoeia 29, United States Pharmacopeial Convention, Inc., Rockville, Md., 200
5(“USP”) ( (EHEZHHMNE 29 it 711 BHERK, DR=MF wigi/REE 2 HE R %, 2005
) BRSNS VR, LI B S A B AR B R R I . I i A0 & AR AE i
(HPLC) HYBLAR 77 (bl 28 3 M B ) & B AN FUKF.

[0346] fE—LLsitf b, A RAGIESE AR, EUEmZER OE (HDPE) RH EX
ZJs (LDPE) 1 / SRR / SN ARNEHN G, ERE H, GEERMHEREE
BERE & PVO (EE#EETER ) Rk PE) Rm_& &4 (PVDC) \PVC/PE/PVDC
G40 AU B BLAAR . T4 A I 25 U0 A AL E BB K AR B R NS idAT
&Y KE G, REAEM B AT UL E 77 A EFEE M AYH SR HIF].

[0347] RRIAMAEYHITIIL

[0348] FE—ANTTH, FTRREKAR 24 /M BEHEAERRARNADAEY —IX. 1EA
FO—FhEE, TSRMXBRAE 12 M — R EEFHAEKBNGWAHEY. O
PR 570 it A X L 25 A -S4, Brak O IR 055040 & 29 25mg . 50mg 100mg | 125mg \ 150mg . 200mg
250mg B, 400mg (&) Lo TEIZITIH, B THEW | 5%, HMAEWEBEEHAR .
R AR RT3 T 7 ARG & AR B IR P B 22 2> — i LS E S o 440, 400mg A& 4 1 557
BRIAFEFR AR FH KR, A E 200mg 4 &9 1, 8UE S5 IR AR AR 7, B
A% 100mg (A9 1.

[0349] TG IARE, AR RINE Y LL R % LR EZRA-S WA HIFE] LIERSTIE
FAER R UL EY 1| REAGE FREZNASYR 5 —MEE M AR F G T
FREFIRFRN EREZATSRER . ATERETRTE (RTFIERESR) 1
RUHEKE BT FIGT A/ BAEFRAEE LR SR BT F a7 3R . 1R AR
2, BT ST EXS T AR BB AS AT ASCERAT R AR (B, AR e LS 55—
FRVA ST AB B RS AT B 2R BN A ), B EATRT ELSEERAS B RIZOGR. (4l an, $8 HiMEAT &l
YER ) . WASCHTH, 8% 5 ARG YT TR R @ e (fltn CFTR A FRIIRAE ) BURIE B
FANEIRTT FRERR R & F BRI R BURE 7

[0350]  FE—NSEHEF P, i 5 AMRIIR ST FE B R E AR SCREY R PUAE R VIR
e PR T AR AL EY) 1 S CRTR 875 1 BUE IR .

54




CN 104168890 A w RR P 40/75 T

[0351)  ZE—ASEHEGIH, & BIMZFIN R -1-(2, 2- ZF I [d][1, 3] ZHRHIKL
i —5-F)-N-(1-(2,3- ZRERE )6~ 2-(1- BE -2- FER K -2- & ) -1H- |
Wk -5- 2 ) AL B . &5 —DEHRD, %7 0EFIA N-6- BE -2,4- /T
FIFREE ) ~4- FAR - 1H- ek -3~ B . E5— s, R A SARIEER 1 -
[0352] % 1,

(0353]

1 | 2 3

o

[0354]

55



CN 104168890 A w B B 41/75 T

[0355]  fES— AL, ZASIAFA LRAFINERAS. il AW Tas
wed 1, R -1-(2, 2- Z&FH [d][1, 3] Z&RH A -5- 2 ) -N-(1-(2, 3- ZBEN
# ) -6- W -2~ (1- 23k -2- FEEAHE -2- &) -1H- 15|10 -5- 2 ) IR b F B N-(5- 32
B -2,4- TRUT EHFE) -4- S -1H- Bk -3- FE R, X, AW 8sey 1.
N- (5~ B2 -2, 4- T EFE ) -4- S -1H- MEmk -3- BB KRR | FHHEY (B
IS 1 2 149 HE—EFEIHEELE.

[0356] FE—DSEHEGIF, ZFSNNEITRIAMER. ATHTAXH RPN RERBREEZ
MERX (BEZAERRARK (TIP) MEHERE. Alm (BFFHEANEHR ) T
KFE (BFEHRRAEER) AR LE (BEEETRASHHEN) EZE28VLE (B
EHEAHN) UARMTERNAS (FINBERNZGER).

[0357]  FE 55 —NSEHEGI ., %R SIS0 RE R AART (mucolyte) o AT A4 SCHI7R

PERE AR 4. Pulmozyme®,
[0358]  FEF —ANSEHEBIF, ZBANY TR N X AT WA RO AT AR Y
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THEEE HEE BTG AR (metaprotenerol sulfate) EEERMLATHRRE ¥ 4 T B BRIF A
PR (tetrabuline sulfate).
(0359]  FEH — LG, % BRI FIR B ERMTMBAE R WRAGHHE
b H 0 B, AT A AR AR AR P RS VRCE UK AL, FF R R S B IR . R R L3S 2y
FIEFERB K AR R ([[(3S, 5R) -5-(4- B -2- EMIE -1- £ ) -3- BEHIAK
Ho-2-5 ) FEE - REBBIE JI[L©R,3S, 4R, 5R)-5-(2, 4- —F Mg ~1- % )-3,4- =
BEARLARF 2-E]FEE-BEBRBE ) AF-RERBE ] BHRA ) X
bronchitol ( H & EERIWAHIF ) o
[0360]  7E5H —ANSEHEBIH, R B IO AFIATAT, B, AT I3 RAE R 2550 ATAT
ARG R LR FNERE RIS TN ER (DHA) (TEHLIREE IR A BB DEH
FR S PECA% 51 5 S AR T
(03611  FEH —ANLHEBIF, Z R INZIFI 4 &Y 1 Z 4 CFTR 755, B, B/ HT
CFTR V& MR B 25 TR 2K 25 )40 9E ataluren ( “PTCI124%” :3-[5-(2- 3K
F)-1,2,4- M -3- K ] EFER) (LA ZHEH R kRN (NEHE TR 4
R 2B I BRI ) RS AT FIER (7-{ (2R, 4aR, 5R, 7aR) ~2-[(3S) -1, 1- % -3- &K
7= ]-2- 7 -6- |ARNEIR L [b] it 5- &} RIER) -
[0362]  #E5 —DELHEGF, % BIMIEFI R E RN REIHEEFRFEERRDBE (BRAR
B %), B4 Pancrease®. Pancreacarb®. Ultrase® 2 Creon®, Liprotomase® ( LL
AR 4 Trizytek® ) . Aquadeks® 804 Bt H AR AF o ZE—ANSEHEG] R, % 5 4B TR
fE g7 B o |
[0363] ZEH—ANLHERIF, ZFIATIAEAUTHNEY RABR . EER
BEB% 4- R BT BRER . 0% B A JEIE P BB F ., Philoxin B HURLAREER. FFEE.
cAMP/cGMP 45 7)1 anng F) 22 (M ARAE K SR A AE B R RIRE ERE VT
FREERNYD RS T RS ATE 2& L HSP 90 3MAIFR]. HSP 70 M5 2% B (RS 570 a3 S B
% (epoxomicin) FLILEL.
[0364] ZER—ADELHHIR, ZBIAFINEE U TR EY 3- T 6-(U- R - &
B)-5- ZHEPE-ateE 2- B (3,3,3- =R 2-BHE -2-FE-HNE)-HK -
B-6' - BE-3- =REPE -[2,3] Btz -6- FER (3,3, 3-=F 2-RE-2-FE-F
B - BERE ;3- S -6- FRE N-(3,3,3- =f 2- BE 2- FEFRE)-S-(=ZRFHE)
MERE EEAE ;- E I -6- FEE -N-(3,3,3- =H 2- BE 2-(=ZHHFE) WE)-5- (=R
L) mEmEBEAL ;3- &I -6-(4- R - FEE ) -5- =R E - it -2- HlR ((5)-3,3,3-=
B-2-RE-2-FE-FE)-BUE -G 6-FERES-ZRTE - 2-FK
((5-3,3,3- =f —2- BH —2- B - RE ) - Bl ;3- 8% 6- FEE - =& PE -t
e —2- B8 ((R)-3,3,3- =/ —2-RE-2-BE-WE)-BE ;3-8&E 6-2,4-—8-K
B -5- =H P E - g -2~ IR ((S)-3,3,3- =f 2- R -2- BE-HNE)-B 3-8
B -6-(2,4- “H - FEH)-5- ZHFHE - Abee -2- FRR (R)-3, 3, 3- =5 —2- BEFE -2- F
3 - TN ) - BE 3- B2 -6-4- | - FE)-5- ZHFE kg -2- R - 7E -2-H
B - FE) - BEiK 3- & E -5, 6- W - ZRFE - kiE -2- FEE ((9-3,3,3- =R 2- &
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B-o-HE-NHE)-BHE 3- 8% 5,6- W - ZFFE - -2- FIR (R)-3,3,3-=
R-2-BE-2-FE-FHE)-BE . Q-3-EFE-6-258%FEN-(3,3,3-=ZF2-8
H-2- BERE)--(ZRFE) MEiihz ;3-8 -6- FEE -5- =/ PFE - -2-§
B ((S)-3,3,3-ZR2-BE -2-FE-NE) -k ;3-A&E 6- FEE S =R FE -t
B -2- FEE (R)-3,3,3-ZR2-BE-2-FE-TE)-BI&3-2E 6-4- % - =
H)-5- ZHFHE-ME -2- Bl 3,3,3- Z/ 2-RBHE - FE-FE)-BE 3-F
H-5,6- X -ZF PR -AE -2- B ((5)-3,3,3-=F 2-FH 2- FE-HHE) - B ;
3-EE 5, 6-W-=ZFHFE -0 -2- FER (R-3,3,3- =R/ 2-FBE -2- FE -HE) -
REER L 25% DAl I EE . 22— AN SEREBIHR, 1% 55 4P I 2558 35 B E ) No. 8, 247, 436 F
[ fr PCT A 77 WO 2011113894 FET A F I EY, & TR LUSIH A RFIFAL I,
[0365] AE—ASEHEBIF, ZAIMIBGHI N =ZFERNFRE. £5 LR H, Z R 50
HIZ55 A A LIS H AR IFFAAICH WO 2012171954 T AFFRILE )

losee]  7F 3 fth S5 5 P, % 3 A B9 25 50 2 7E WO 2004028480, W02004110352, WO
2005094374, WO 2005120497 B; WO 2006101740 A FFHIMLEY). EH—ADLHim +, %
BAMNIZIFIRRILE CPTR VG I [c] MEESAIT AP BRI H CFTR 873 9E 4 1Y
FHMERTED . £S5 — LR, ZHINEFREEXEEF No. 7,202, 262, % H
L F No. 6,992, 096, US20060148864. US20060148863. US20060035943. US20050164973 .
W02006110483.W02006044456 , ¥02006044682, W02006044505 . W02006044503 . W02006044502
B¢ W02004091502 A FHIWEY) . TEFH—ANLHEHI, 1% 55 5 M 2557 2 7F W02004080972,
W02004111014, W02005035514, W02005049018. W02006099256. W02006127588 B
W02007044560 FAFFMIWEY . TEFH—NLHHEI P, ZFHIMIEFIE N-(6- B -2,4- =
T EFRE ) -4- EAC ~1H- MEmk -3~ BB,

[0367]  FE—ASLHEBI, A 600mg (AW 1 AN HEA T ENZRE, REBAHEH
250mg N-(5- 2% -2, 4~ ZHUT EEKE ) -4- FA8 - 1H- Emk -3- FEiiZ (tb&® 2) . FiX
L6 S 5] A, B2 R A A — R B R A R B R R T SE IR 9 4, A 600mg 4b &4 1
LB R =R A (RS 200mg (LAY U IR A (BRAEE 150mg (&9 1) B
— 1 400mg (LAY | IR FIE —HL 200mg (L&Y 1 B R FIMSEI. WEY 2 AENEEL
G2 M LRI B MBS SR . H A B RS 8] W] R4 B B SELR R 1Y
BEESE B Z IR E N E ARV b, Flan A RS R T — A A 1.2 B3 s
—AN BB BESHE A EAT AR SR & L MFER B2 S5 . B0, BT LU 600mg (L&
Y1 B2 AL RGEEEHER 250mg (L&Y 2 BREFEE 1 . R — SRR, 70 600mg
a1 L bid(BRMWIR ) FISERRE 28 K, RGHK 250mg 454 2 UL bid (BRFIX)
FISRER M 28 Ko EH—ANSEHtiflh, A4 600mg L& 1 LL ad (BR—K ) HIE T H
28 K, SRJ5H% 250mg b &4 2 UL qd (FR—IK ) BISRMER 28 K. fFEH— LG H, 7]
% 600mg AW | LA qd(BR—IK) BISZEMMA 28 K, 2854 600mg A& 1 UL qd (R
—K) WIS UL K 250mg ALE4) 2 LL ql2h (5 12 /MiF—IR ) WISERBR S HEFE 28 K. #
FH—ALHEF S, v 600mg 1B 1 UL qd (BR—IK) BISREHEH HH4 250mg LAY 2
PLqd(BR—& ) HISERA. .
[0368]  ZE—NSEHEM A, AT 600mg L&Y | EAAXN EFFENZRE, REHKAHEH
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450mg N-(5- }2%& -2, 4- ZAUT 2EHE ) -4- EAK —1H- ik -3- LR (WEW 2. &R
S s A P, F R AR A — R SR B R R B A A T SRR, B0, B 600meg LA 1
A HEA =R A (REA 200mg WY 1) SRR (FREE 150mg (L&Y 1
M. &M 2 A AEEEY 2 NZ5E LR BN AN EYHEYEMN . HBREK
482 T () A 7 48 B B SEIR 7 0 N0 B B A2 AR B B AR R Uk Ak, 457 2 e P )RR 42 B TR)
EF—Ah 1AL A3 AR NASEK. BEEAHTERMKLSY 1 KR
7 J&. W40, AT LAME AT 600mg L&) | #r4t 2 B, SR BE-S i 450mg (L&) 2 B Rest |
B 25 —ANSEFEFI T, 70K 600mg A& 1 LA bid (B RFIK ) MSMERA 28 K, REH
450mg &4 2 LA bid (FRBIIK ) KSR 28 K.

[0369]  FE—ANSEHERIAH, A 400mg th &4 1 EAAN KA FENZRE RSN
350mg N-(5- J&2& -2, 4- ZAUT HRE ) -4- EX -1H- bk -3- Rl (&P 2) . £X
S e 051 R )RR E I A — R R B R A R B TSR . a0, A 400meg LS 1
LB AR AT (BRAEE 200mg thEY 1) BRI (FRAEE 100mg LED 1
ML &Y 2 ENEEIEY 2 FIZy% L EZNEANAYASYER. A
R AL PR 18] T R 4 B SO B0 o0 B E B A R AR U o, ) 4 e A R SIS (R
METF—A N LA BAIAS— AREK. BEHAETERMILED | KRR
2 Ja. B, aT LA R 400mg 4 &) 1 FELR 2 B RS BR G HEFT 350mg a2 B RREE 1 A
TE5 — A SEHERIF, AT 400mg A4 1 LA q8h (55 8 /MR —1R ) HISRERTEA 28 K, ARG H#
350mg 4b& 4 2 LL o8h (5§ 8 /P —R ) KIS 28 K.

[0370]  ZE—ANSEHERI R, DK 400mg WEY | AL HAFTENZRE, RAEBREHH
250mg N-(5- }53% -2, 4~ Z T HEEE ) -4- £ -1H- rEmk -3- Fhg (a9 2) . X
bS] o, F B R A — R ER B R A R B R R T SE IR A, Bt 400mg A& 1
LB HE AR AT (RS 200mg AW 1) BUER A7 (SRS 100mg L&) 1D
TS &Y 2 Al e B EWEY 2 5% L BZ MBANAYHE YR A
45 BN () ] o 6 L B SE L P 0 B B B2 R B AR R WOk b, 1) 2 PR D R 82 B () )
HTF—HE A 1EA2ASAS—MARFEK. BREHAETERMNLEY | A
JG . Fln, AT LAREFD 400mg t& 4 1 #i4k 2 F, SRS BAA HEAT 150mg B 250mg L& 4 2 F 6
81 . R LGP, 7 400mg 4LE4) 1 LA bid (FRPIIR ) KRR 28 X, A
JE¥ 250mg A& 4 2 LA bid (BFRFIR ) MISREEMEA 28 Ko 155 — LR+, 70K 400mg
WEY 1 UL bid( BRI ) KISMERAH 28 X, RE% 260mg &9 2 U ad(BR—IK)
HISRR A 28 Ko 7S —ANSEHEF] R, A0 400mg 4L&4 1 LA qd (FR—IK) B H
28 K, RJG# 400mg LAY 1 UL qd (BR—IK ) BIAER LR 250mg (L&) 2 LA ql2h (5
12 /NEF—IR ) KISRRBEA M 28 Ro £S5 — AN SLHER S, ATH 400mg (&) 1 B bid (&
KEEIK ) BISME e 60 250mg &4 2 Lh qd (BR—IK) ISR .

[0371]  FE—ANSEHERI R, DK 400mg (&) | B R— KBRS HAFERNR
R, RE USSR —IKKSRRBA R 150mg (&Y 2. TEIXLLSLHER] &, 71 B FEd A
RIS R R BTSSR, B0, M 400mg Ab-A | AT A BRL A A (A
A% 200mg A& 1) BRIUK A7 (BRHAE 100mg (&Y 1) TSEW. WEY 2F1EAER
EWNEY 2 R LA BR RSN AW . R RN ) r R B B KR
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HHREHEZREWEAEZV YL, Bl R ET—A 0 1 E.2 &3
Ag—NHASEK. AT ELREY 1 WA E. Flan, v LU A 400mg
&) | sk 2 AL, REBES T 150mg B 250mg LA 2 BiFst | A,

[0372] ZE— A SEHEGI S, AT 400mg EW L VR —IRPIEBHS N EFFEN
ZRE, RFUE 12 /N —IREAREBAHER 150mg L& 2. &EH— LGS, 7H
400mg &Y | LER—IRMMBHASN EAEFTEMNZIRE, REUE 12 /DB — KK
BB HE A 250mg AL AW 2. FEIXLESEHE  , 1) & W] A 7 A — R B 2 R AR R B B 7 S0
PR, 40, FE A 400mg 4b&4) 1 AIEE A AL (RS 200mg (&4 1) B
Byl (RS 100mg &Y 1) TisEM. (a2 aEAREWEY 2 FIZi% L%
AR A SRR . A NFEN T HREERSEIERN N ERERZRENE
APy Ik, Bl R R R ETF—A o L A2 BB Ag— M ASFEK. B
FHARTE B &9 | WA . B0, AT LLREFH 400mg (L&) 1 #74E 2 F, SR /5 Bk
A iR 150mg B 250mg (LAY 2 L 1 AL

[0373] R —ALHEFI S, 7 200mg AW 1 UL qd (BR—IR) BISIEREH 28 X, R
J64% 200mg A 1 LA ad (BR—IK) KIS UL RO 250mg 4&4 2 B q12h (48 12 /MY
—IR ) HISERBEE M 28 K. _
[0374]  FE— AL H, AT 4 100mg. 200mg M 300mg L&) 1 A )& I LLTE KT 2 A
& i F &. 5 41, 100mg. 200mg. 300mg. 400mg. 500mg .600mg. 700mg . 800mg . 900mg . 1000mg .
1100mg B 1200mg AL-&4) 1 FIE A B id i 100mg.200mg F1 300mg F 75 & H £ Hi A 71
T . 5140, 900mg ALA4 1 FIEFT{EH 3 % 300mg 4L&4 1 FFIT R . 600mg 4L&4
1 AT A 3 ki 200mg L& 1 A #IEL 2 Fi 300mg &4 1 AFITHA . ZEERATA
BRFIEF 5EY 2 MEFERM / SETHE 3 BRNFIE T R —EHEA .

[0375]  IXLELHA A FIETT ASCHTIR B GE , BRI AT 4 ik . X LA A 10T BT A
BT iR KR &

[0376] FFHE F AR BEASYH K53 MR TT TR B3 A 78 B8 %6 77 FIE Jy e —
EMEFINASYTEEEANE. ik, EA4 KA &AW 8558657 FIE
BEAER S ZERENME BT IEEFNAEYHEEFENENLA 0% E 100%KITE
S

[0377]) {5 — A, AR HAMFHEE T3 R K HR M AMRETHSREAYAEE
YRR E. EH— DL P, ZAFPILEDY 1 2R 1. E7— L+, %08
TR AT 1 2 SMOBEM A B ER . 67— SEREE H, R8T A B4 44038
e R —ALREIP, ZIBITH N-G- B -2, 4~ ZRTEFH ) 4- 8 -11- &
Wk -3- EFBEEE . fE5 — NSRBI, ZA FIFVET RIER MO ARSEY . 5 —NEe,
B AL AT 5 —DLHS T, BIMPERS N NME. R AL, BME
BHMERL,

[0378] HE& YEIT >

[0379] FE—NJTIH, AR BICHR M VA TT 2B B HUIR A 1R BT IR 9 9 B 7™ Btk BN R E VR 9T
iR m 77, A A AR B A AERENE RPN AMAEY, P ZEmER
BT A Ak BN ROMEE R B COPD B MR E R EER (FM . RIR R ERIRTIBEA 2.
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FeRMESUM B B Hh sk (CBAVD) SEM B HAEE RE MM R R MERIRK R NMSR
5 i B % (ABPA) | BT 38 A5 R F A0 b L BB M A 8 g LBkt - ST BRBE (AR A CHRE
RE ) <1 B E M a  MEK b BE BN T BRFE (i 0 gk e it e AR R B LR ) L 1 YL BRAOkL I
REVTG B B A LR ABR AT RUE (0 1- AR / BEM/RBGEIE) R HEIE. &
BER /R -FETERR - PIGAE 1T B2 RO W R / BR R E IUE KA. e
BRATIE 6T AL B = A8 B R M SR S5 IR Th Be iR B B8 R CDG 1 B\ e R
FFOIR AR T RE TOHEIE B AN 2 IR AE MR 47 4 8 (9 JBUME « ACT SRZE VR APIE (DI) ML 4E
K DI EM DIE - 5 - EGZEE R - M AT HRA (EWPF/RKERR) HE
R BN R AT B RRE . R E T RAR B 2 MRS (5
B ) 1 BVE BN IS R A S M N E ST SRR E AR T
HZBEHBANBREMEERAR, UL RBHRER, EiEeEwR (BhvmsEERNT
BRF S ) AT B K — 87 - MELESE . COPD. TFHR 75 B AT BRA&AE IR 455 1E B BRALAE |
FRBLO BEEEEEEK (BFEFEREVEHE BRI FEREE ) RS
i EE FREREFAERENEE (GHBEAMIT/RE)  ERGEE 11T B 85K,
R IR BOE R IE IR B A I 15 L AR B R A IE R R M B3RS (PCD) ( I T4F
BLEWF /) BRIhREBERBIIATE ), A BB LG HAL PCD (MR IERFEMEEML)
BEEAEMATERE A RK PCD,

[0380] {EX 5 ivacaftor (N-(5- 23 -2, 4- AU T HER ) -4- EAC —1H- rEmk -3- F L
B%) MAEGH—BARNLEY | CHEERRAARKEEER (FOA) RTHTIETEN
YA IR N E, ERERT A FIEZ WE—HANXMETFHH— (F—1TH
ivacaftor) . IXF W T HXTFXHEEWRTT 08 RIGTT 1R TT T ME £ Ak B i B B o SR i 2 Y
EK. B, B3 FOA FHRAZGDH —HHRKREN TEFENBEMN S AN LA .
R, 5T A% B BT 2 TFRIAL &4 1 %0500 LA R LA S 0 52 3% 1 77 20 2% B &l ) T 247
7 B B 3 R R B 7 Ko

[0381]  ZE—ANTJ5TH, 25 BB R VA 7 BB 3 IR « TR BT i o5 7 B P B I BRORRE VR T
PR R T5 5, % T ER SR B E A NENARR HNGDAEY, P ZERES -
4 TR 00 0 PO B PR B DISEE (GEFS#) & T M UM AR v AN e MR R ISR L SE R M
B LSRR A0 EE JULBE M . B A AU B A M BROE L LQTS. LQTS/ fi & M A1t E Rk B M
LQTS (L H 2 Yotk LQTS, LQTS A4 FRERFE . SE R MIKE M LTS IR E1E .
e e 40 LR R B 20 B A WM I RE 9K AL OO L - G 4k B2 LQTS. Dent 7 VB IR
19k AR A AE TTT B, rp sz 9 B M R LR B R U 2 TR M OBl i .

[0382] ZE—ANH, XK RIGT BEPHIENTHL RERET 4L ™ EM K
SPREVRIT B AL TS, BN BRERAERENRR BN AGDAEY, KPZEE
B CPTR B55¢748 N1303K. A 1507 8 R560T.,

[0383) FE—ANJ5iHEL, AR RIGT BEFREEAEL RBEMEAEUREMS
SPIEVRIT B M AT ALK T i, B R B E AR R EN AR ANGWAEEY), XThizEE
B CFTR B £ 5848 551D, 1B —SEHERI+, BN 551D i & /. 7£5 —NSLhEf =+,
B GH51D ZR AR, HoAh 5 —AN CRTR E R S¥AE 4 F508del \G542X \N1303K ., W1282X . R117H,
R553X. 1717-1G->A\621+1G->T.2789+5G->A.3849+10kbC->T, R1162X, G85E.3120+1G->A.
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A 1507.1898+1G->A.3659de1C.R347P . R560T R334W.A455E.2184de 1A B 711+1G->T *F KI{F
__%o

[0384] FE—ANHE, AKRHE RIGTEEPHEETEL BT TR EN K
SHEBT BT EANTE BEREERAAERENEARBENADAEEY, K+ %8
# B CFTR # /£ 5848 F508del, fEH —ANSLHEf#, BE H Fo08del 4G M. &EH—1
LB R, By F508del %A 1, H A 55—~ CFTR R R AR A G551D. 542X, N1303K,
W1282X.R117H.R553X. 1717-1G->A.621+1G->T2789+5G—>A,3849+10kbC->T,R1162X. G85E
3120+1G->A. A I1507,1898+1G->A.3659delC. R347P. R560T. R334W. A455E.2184delA BX
T11+1G->T FHE—H& .

[0385] FEFELSTHEEIR, BELEY | MARBAMNZ % L EZA YR A TET R
Z PR M A YAk R M A YR BT M SR VR T B A AL, BT R TR IR AT
AENEIR M b R 40 R TR R b BRI B A Y CFTR W& 1. 78 b e 40 R T /7 AR R A Y CFTR
VEMET] LA 5 A A AR AT AN B T VARSI, B G KR ME E AR 3R A AR B A AU
Ao BT iEAE A A Py BB 1A s A B RR VT R B P CL RSN 2, B B E
YAk 2 B AL B BOR SR WA TN 40 fR R T 25 T B CRTR vE M. (K073, AT LR
SHE R PR R RS B A G 1 BE AR KB CRTR iE M, B A & E N R
F508del LAK &0 G551D A5 EY, R117TH R HAWR DA GG EE . LS
F,8EWEY L MAMAESYIV A TRTBETHNEEATEN BEEET LU ™E
MEERSTIE 1R T B A 44k, TR B RV RIR SR IR H LR CETR . EFE L0
B, BEWEY 1 WAWAESYT HTHETBREPRNEYTEML BB T 4L ™
M BTRE VR TT M A 44k, BT B AT IR M b B 4H B Y T I A SRR AR I BN 3R
LR 4 CFTR #E 1.

[0386] FEH—ANSEHEGIH, AR MNEDFEESY R A TRT BEE S BUE R K%
& CFTR{EMM B P BN AL NSRBI R R T AU ™EM. XK CFIRES
F ISR AT ME G B VRS, S — AR, AR SR A -SRI AT
Va7 B F R FT RS SR BUIGIR TR SR CETR W& M i B T A ZE M 4 440 BB T iR
BUAHEUMNEE, WRFEENGEETHARREN CFIRME, NTTERE T HFELS
ATEAER) CPTR V& M BAE B 35 Th 3 R 4R CFTR W& IR KF .

[0387)  TE—DSEHEHIF, MASTRKAFUEY) 1| MARHGYAEY T H TR E
EFHRREEAEASRBEELTENSE, ZEE R LRI KRR CFTR &M AR A, #an I
KR (AR 1T RRAE (BIFE) . II1 2KRE (AT 1ERIR) . IVRRE (/%
SR ) BV ERE (FHEED ).

l0388]  FE—ELHEFIH, WASCETRRBEELEY | MAKRBPMAYASY T THTER
BREERRR (Fln—RE LR TR EPRK CFIR EHRER R E R R E R
RER) WEEPHRTESRAEL ORBENTEU B STER T BE A 4.
RRAVOHERIHRBE T S EE .

[0389]  FE—ELHEFIH, A FIARKBEEWEY 1 B’Jﬂiiﬁ@%“’i%éﬂ%ﬁ"ﬁﬁ?/mr%
ST B LU R R TR TR R BT E M B IEVRIT B IR R R JRAR T RE A &
R R R 4% R 58 R M U 0 S 7 5k Sk BSUR BE  , BE AP i BB R I H &R CRTR & 1%
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[0390]  FE—ANEHEGIF, ARSI EY | KARBAVASHTHTETE
LW B LR B I 2R 2 R IR T R T E M B VAT TR R SRR TR &
2 T FER R 98 T 518 R e SO 4 8 5k 2 B P I 7, L P i B E R B AZY CFTR.

[0391] [T BMLFYEALLISL, CFTR EH AT B E R T HMAE RN CFTIR REH 2
BRI W R R A A B CFTR N S MR AT B KK . XERAFEFREANRTE
MR ZEMEATPE (COPD) T HR 7 AR BB A4S FG 45 & 1E » COPD HIRFETE T REATHAIIF EA T2
AR SE PR o S S2 MR R B TR AT % IS R 4 SR R o RRAREEF A B CFTR
FIVEAL TSR A COPD AR LIRS MR 20 WATT 22 FK IR 4T BB R R VB AE VAT - RARHLUE,
W hnEs CETR #9FA B F 43 Wh vl 5 ) F R iU s 2 i SOE R TR A, UK BT B A
BRI PRV P o 10K 5 R AS IR AT BB IR 1358 1 55 COPD A REAER IR . T HRIW B
B FIRAKRMEERO R EEBERR.EAMEERIT A FTIRARSRE, HH—2&48
FEER Lasik BRF R TR GWIGTT L/ R BB RN FR R, LT 4L
FUERERASAS EC LR 1. HEINE i CETR (19 IR B 43 Wb 3 5 (A v N A R 19 B2 40 R AR ]
SR RRE RIS 1, TS N A IR RKALAE A . X B T2 5 T R AIE R . HR
WAL GRS TE & —Hh B B Sl o, B fu e RA YA A &AL K 77 B BR 1K, RLFEHR
O R PR UR 2E 4R FF BRI AN . R B IEER . CORIBH TR LA RS SR . Rt S
RRBMXRTR REMNE REEELMEBULR / EURF X AREHEQEHER
2 QEGLIRR, R IE B RE R . CRTR IEME R385 83 S 7 R] LUK AL & Fh 52 59 7
We K28 E, A B A AR R .

[0392]  ZE—/MSEHEGIH, A% K BHV KR AE PR A B 3G R EE B T B B VE R TV,
AR IZRESARPNAYAEYEM. £5—ALHEg S, 8 FRE RS TEE
BREREE. £ — L, B FEEARH TRIE.

[0393] B & RIHAY) B2 RE ZI0F AR, KB T 2R 8 A E 5 — R
LB E M BRI R RS R E AR R AL EYBCH R BT R L5
FHEFEMGEFESS . ACHAKRIE SR BIFES TRIBTHEERAFIEN
V) BRI AR, N M EEAR, AR AN EYFAe S s HEM B ERENES
HEEEZAMTCE A RE. B TEEEREBUEY IR AR R EKF R BT 8
P T RN B FER PTG T RRERHZRE K= B T R S5 WrE
Ve PTER RR A &Y B R A E B AR DL SRR BT A R R AR
A ) 0 HE PR I TR) L P 34 4% DA S CHEMIEER 2R YR T R TR s B AT E FE R S Bk & B
[FIB A 254, LA R B S A B AN SRR R o A SCBTRIEIRTE “ B E” Bfash), ik
LB, FE B EN

[0394]  ZEAREIEF R BV BFIRKRGEERIBRL WM, W 5L R, LA
S5 A YE ‘
(03951 3L

[0396]  XRPD (X & £t KT & )

[0397] A& 1 ALEW 1 R T 45 1 FER 11 BHLEY 1HCL 7 A B X SF4&AT
5 (XRD) ##E7E BLE HI-STAR 2 4G 2850 s P2 22 B 45 () Bruker D8DISCOVER #5 R AT
B _EREE. 7F 40kV.35mA FEHHEA Ko B Cu HHE. £ CTHFEMETER
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BEHESA L. WE-HRETE, & 8L 2NREK 0, AT 120 B REH N HHEM :8°
#126° o F GADDS B AEXT $HE AR > 35 A DIFFRACTPEVA & H. ATk & M A B HIA
MaEEN +0.2 F.

[0398]  HESTWEEEHEA

[0399] TEM R EY 1 &Y 1 R T 4hEW 1 R 11 L& 1HCL 78
KA BFHENE S 2 i iR E Ak, et —RER, Airsgd. XH
R4 BRI EIIELE R, F R &Y L e 1 R T 4EaY | BRI BHE
1 1HCL 2R A IOABEBHLRL 2 . S E 778 Bl A 40-45/45-70 (Venturi/Mil1) PST,
BLEZTEE R 0. 5-1. 6Kg/ /Pit. BUEW 1 ALEY 1 R LUEY 1 B 1T 8HLEY)
1HC1 = A ZE BN BUR - BURLRIEURL — B2 2 8] I REREOR AL, 48 L5 -4
1A 1 BRI A4S 1R 1T 844 1HCL EhB R A BIABR LT R AP . #1E,
Bt E T LR SR AT FURTF BB VR, AT 8 B AR A B2t AT 3RA5 B A R A B4
EM1AMED 1 R T ALEY 1 FER 11 8tk &4 1HCL 2B A.

[0400] 718 EHyE (DSC

(04011 &1 MEWIHR I EW1ER I BAEY IHCL HHER A KWERA
B H vk (DSC) HE B DSC QL00V9. 6Build 290 (4 iy #e MM 41 £ 7 /R TA [ 28 A &) (TA
Instruments, New Castle, DE) K£E. I8 & F#ARCVE, T A B 15 A R . FREX 3-6mg £ &4
B4R, G AR EHE 1 ML S . £ 25°CE 350 CHEBMNLL 1.0°C /min B0
FOEZ DL 50m] /min BIE /S WRAAHATR R . 058 id Thermal Advantage Q Series™
WAt 2. 2. 0. 248 B REFF B Universal Analysis {4, 1D AR (Bt M AR HT/R TA
B A E] ) 30T, MEMBERRR RS

[0402] H&a¥ 1 BRI AEY 1R 11 &4 18C] 3R A B 7 Z0E

[0403] 4T 4T $0 4B E BC & A 2 3 & Cu Ka J§ 1 Apex IT CCD 4 Il 28 4 Bruker
Apex II 7 81X L 3K #. 4# A SHELX #2 /5 (Sheldrick, G.M., Acta Cryst., (2008)
A64, 112~122 (Sheldrick, G. M. , (& %3R ), 2008 4E, 5 A64 #A,112-122 7)) Xt M AT
FENTRIRE S . BT RAEENCFRE GV, TS P2,/n A PRILEH.

[0404]  Vitride® ( —&X (2- FEZEIHE) 8% [ 38 NaAll, (OCH,CH,0CH,) ], 65wt %
KR ZEB W) WEEBEFHFSE A (Aldrich Chemicals) .

[0405]  2,2- —H -1, 3~ ZHIF ZEHIF M -5- FIRWB R (BBTFLAF).

[0406] (2,2- — 4 -1,3- FKI —EH LI RE -5- 3 ) - FAERIEHIZ.

[0407]

1. 4148 (24 §)
PhCH; (10848R)

= Oer 2. 10 £% NaOHKE & (434%)

F o COH 86-92%7= %
[0408] FTIE 2,2- "/ -1, 3- EH _ELAHMAE -5- FR (1.0 H¥E) EFF (10 &1k
) AL I Vitride® (2 48 ) S HEMNERE S DUBIE R 457 15-25 CHEERIMA . &
TG R, BB R 2 40°C 4R 2 /M (h), R E¥ 10% (w/w) B NaOH /KW (ag, 4.0
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HE) ZEMEHR O, BIRE YR 40-50°C. FEBEHE 30 208 (min) J5, iLETE
40CT B . HHHMAEE] 20°C, RFFK (2X 1.5 AR ) ik TH (Va,S0,) L8
HIRFRBEEAT TS0 (2, 2- 28 -1, 3- FH AR PUG 5- %) - Pl
[0409]  5- S A -2, 2- — 3R -1, 3- I —F AR RIBAIHIE .

(0410]

MTBE ( S48464%)

2. K (44EhiR)

F o™ 82-100%* %
[0411] 4 (2, 2- =4 -1, 3- FH ZE I DM —5- 2 ) - FEE (1.0 28 ) T MIBE(G 1%
R ) o BB ERY 4- (N, N- Z 3 ) &IEEMLnE (DMAP) (Imol% ) MO 4 i kHR
SOCL, (1.2 38 ) MIA. # SOCL, LA KM 4% P (B B4R 15-25 CHRIEZEMA . RHRE
WZ 30°CIRE 1h, SRIFWEHIF 20°C . 7K (4 ) ZmeHR - N, B iR R R 4R e
30°CLLTF. BH#E 30min f5, LB B . MHEVBEHITHRE, 4% 10% (w/v) B NaOH /K%
W (4. 4 FZETR) . ik 15 & 20min J5, iEE S E . REXTEVAEET TR (NayS0,) |
IR, BRI EERT T 5 - KR E -2, 2- 25/ -1, 3- BRI ZHRH IR,
[0412] (2. 2- & -1, 3- FEH _EIRHRME -5-F ) - LRERIHIE.

[0413]

1, NaCN (145%)
DMSO (3#4k4R)
30-40°C

2. K (6HAAR)

MTBE (448) RO
A S

95-100%* %
[0414] ¥ 5-EFE -2, 2- ZF -1, 3- EH ZE I RE (1 ZE) 78 DMS0 (1. 25 f&4FR
T EIEEE N NaCN (1. 4 248 ) 7E DMSO (3 A1) H R, B ¥R B 4E 7 7 30-40C
ZIE). KRS YIPEE 1h, REEK 6 FER) A, Bl FERT EEB MBE) (4 &4
FR) N . e 30min 5, M ESE. B8 /KEF MTBE (1. 8 f54H ) ZEE. K& IFHH
B K (1.8 fFF1 ) ¥Eik. TH (Na,S0,) il i HIRFEBHERA T T —PHH 2,2- =
B L 3- EH ENANE 5 ) - L (95% ).
[0415]  (2,2- —# -1,3- EH - F IR IIE -5-F )-1- LR LHBE - ZIEWIERK
[0416]

O ‘ Pd(dba),, -BusP
OO - L e
F o7 g gto” " NayPOy,

£, O, 0C &N

[0417] RN FEEASWHE, REIMA 900mL B, BMBFILHAET 16h HESES
BHATBA . RIS RN 250 Na,PO, (155. 7g, 949. 5mmol) , FEINAXL ( Z XL FEEAET ) 48
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(0) (7. 28g, 12. 66mmol) ¥4 10% w/w I T E BRI e (1. 23g, 25. 32mmol) 7 23°C
F £ 10min @i ARSI R MENR I . BB & Y3 50min, LB 5- 1R -2, 2- —
-1, 3- FEIF ZE LI (75g, 316. 5mmol) £ Imin JIN. FHH: 50min J5, MRS
Zomin IMANFEZ B 288 (71. 6g, 633. 0mmol) , FRJE 47K (4. 5mL) —IRMEEMA R EWE
40min fN#EF) 70°C, £ 1-2h i@ i3 HPLC 2 ¥7 R R4 R P O #5640 B 43 BL o ZE SR BN 540 58 A
J& GEBAE5-8h [FHALRIES] 100% ) , IR AV E1F 20-25°C, SR 5l i rd i L 8T g,
Bk L A Z (2 X450mL) RYE, & BB VIYAE R R 60-65°C T K463 300mLo ]
WAEY M 225mL DMSO, 78 E 25 F1 70-80°C FIR4E, B RVE KB FIKIGE 1L, BHEEA
N3 20-25°C, A DMSO B 2] 900mL, LA K38 2 fHE% . 'H NMR(500MHz, CDC1,) 6 7. 16 -
7.10(m, 2H), 7. 03(d, ] = 8. 2Hz, 1H), 4. 63 (s, 1H), 4. 19 (m, 2H), 1. 23(t, J = 7. 1Hz, 3H) .
[0418] (2,2- — % ~1, 3- I R G -5-F ) - ZIFRIE K.

[0419]
o) \ \

€N
[0420] % 20min [ EEISEIH (2,2- & -1, 3- FH _EHFLHNE -5~ & )-1- 48]
Z. 8 - Z BE (% DMSO ¥ i\ 3N HC1 (617. 3mL, 1. 85mol) , [B] il P #iE. B 4 4 7F <40°C.,
RIGE 1h BIREWIMHNE] 75°C, 348 1-2h @it HPLC AL T 4 tb . BMBR U R
>99% Bt (HEAE S - 6h JF ), B RNV 1% 20 - 25°C, A MTBE (2 X 525mL) REHLAE 4 1 B
8], AR ERBIIEP LM T LM B . HEHIBILERY A 5% NaCl (2X 375mL)
Bk . REBBRBHELIRLAEAHPERFENET 1.5 - 2.5 HATHA BRI RS . ¥
W AE R ZFN <60°C Tk 48 LARR 2 /. SR/EAE 125-130°C (4R ) M 1.5-2.04EF
¥ (2,2- ZF -1, 3- EH ZE IG5 2 ) - ZHEMNTBMMmPAEEHEK. (2,2- =
-1, 3- W TE TP 5- 2 ) - SZIEEABIERHLL 66 %M FM 6- R -2,2- =
Bl 3-FEH E IS QF) FHBE, HPLCAIE 5 91.5% AUC( R F 5% K EE
EbilsE ). 'H NMR(500MHz, DMSO) 8 7. 44 (br s, 1H),7.43(d, J = 8.4Hz, 1H),7.22(dd, J =
8.2,1.8Hz, 1H), 4. 07 (s, 2H) »
[0421]  (2,2- 4 -1, 3- FEFH — S A E -5~ 3 ) - ML RER H % o
[0422]

3N HCL,
OEt DMSO, 75C

70'C

88-100%;* 4
[0423] %% (2,2- 23 -1, 3- EH ZERFBE -5-% )~ 25 (1.0 2 &) \50wt % ] KOH
IR (5.0 48 ) 1- R -2- 2k (1.5 L&) F0ct,NBr (0. 02 2 8) KIEAWAE 70C
Thn# 1he ¥ SRS WIVE £, SR 5 FI MTBE FIK AL EE . A AUAE K AN Bk ek PRk
BREE (2,2- 28 -1, 3- FEFF ZERM M -5-F ) - FRRFE.
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[(0424] 1-(2.2- 8 -1, 3- BH S LW E -5- B ) - HHEEFBRRIGHIE.
[0425]

3, MTBE ( LOR4#f2 ) )
10%ATAR B KB (843 RAR)
69% 7 F

lo426] 3% (2,2~ Z# -1, 3- EH AL A -5- B ) - AL F FEA 6M ) NaOH(8 =
8) K2 GEER) BIRAESVC T KELR . BEEYAHNEIER, K IBERT T
Ko 1FFE LY EIZKFI MTBE A, %% 1M HCL o, REXTEHAT 5. SR/54% MTBE EH
TIRTEERE (DCHA) (0.97 HE ) HATAI . BRBAER 0°C LI BRI bEE:, BRI
I DCHA £ {F WK UCEI MTBE A 10 % B R IF B BRI B BB, X E#HIT 7
B, 4 MTBE |2 FI/KFEh /K pkigk . WA Hepl Bt i v, EE S J e 50 C BRI R E#/
B 1-(2,2- ZH -1, 3- FIFEFIHR G -5- B ) - FARFR.

[0427] 1-(2.2- —® -1.3- EH LG -5-F ) - KA PRSI .
[0428]

SOCL,
PhCH;,
60C

[0420] % 1-(2,2- 4 ~1, 3- I ZE A M -5- 2= ) - MRS . (1 Zé@) 7
% (2.5 BETR) AL, BIRSWINIE] 60°C. #4 SOCL, (1.4 4 & ) 2 BRI
30 S 5d a4 B IEFN SOC1, MR MR &Y F 2B R BRI R ZR (2.5 FER) A, 5t
BB MR &Y B IRFEME, B TE MR, KT —PatbmE .

[0430] 3-(3- FRAZLbiE —2- ) I FRSRUT BRI H% .

[0431]

1. ¥, 2M K,CO,
Pd (dppf)CL, 80C

(HO)B O 2. MsOHRIE %
A + d _3. NaQHARE R -
- . e

CO3Bu . CouBu

[0432] % 2- R -3- FEMNE (1.0 ¥E) BT FXE (12F55F) . HK,C0,(4.8 HE) N
N REWGK (3.5 BERR) . BB RREWAE N, T I E| 65°C4ERE 1 /M. AR
5% 3- (BT EE) ZFEWE (1. 05 X&) F Pd(dppf)CL, * CH,C1,(0. 015 X&) fIA
HEREWMME] 80°C. 2 /G, Fikmk, A MmN 3.5 FER), HLESE. Ra
KA K (3. 5 f5EF ) Yok, 35 10% I RS /K A (2 48 MsOH, 7. 7 /5 1AFR ) %
B, 83T 50% 14 NaOH KV (2 8 ) (/KA 2mM:, 3 A EtOAc (8 fF1AF ) ZHL. XIH
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HEHITREEINEZA T T M 3-(3- FHEME -2-F ) FFBRMNT I 82% ).
[0433] 2-(3-(RW T &) 25 )-3- FRME -1- EHYRIH L.
[0434]

ARE T BB

COs1Bu

[0435] % 3-(3- FRELALNE ~2- 3 ) FHERAUT B (1.0 X&) BT EtOAc (6 AR .
7K 0. 315 A, REBTENEERE G HE) A REHEME_RERE 334
B) fERHEE LS RSB SRR 45 C UL T B RS M IAREY . TE5E AR
B BRERING  BIRESWIMAE] 45°C. BHEE 4 MRS, ELEINH. & 10% w/w i
Na,SO, 7KW (1.5 4 &) ZhmeliRmA. FE5Em Na,S0, BIE NG, B 1R-& V) B #
30min, RGN EFHAT S SHEVZHATHRE, 370 10% w/w ] Na,CO, 7B (2 8 ) hn
No TEDLRE 30 4405, LB B . AR 13% w/v fI NaCl /KB BESR . RIESTH HIAH
BT P IRYE, BREEA T T — DR 2- G- (BT Ekdk) FE) -3- FEME -1- 5
14 (95% ) .

[0436]  3-(6-— &k —3- FFHEMtme —2- 3 ) FEEH AT BSRIHl#.

[0437]

CO,tBuU

1. Ms,0, wheg, MeCN, 70C

4
|
O

CO,tBu COxtBu
[0438]  # 2-(3- (AU T B ) ZRE)-3- FERMLIE -1- 8 4® (1 A8 ) FitE 4 2
B) M 8 HAR) EBImHE| 70°C, KFERE (1.5 28) K MeCN (2 F4R) #
W% 50min 2 HADEHR SN, FIES RS AR AE 75°C LT o SERRINE KR G B 54
0.5 /M. REHREVCHNBEFIRRE. BB (10 28) SleiEHnA. B
2 /MBS K (6 AR ) IIAFRRIREWAHEIE] 10°C. Hide 3 /NS5, B vl 5
&, K GEEIR) . 2:1 ZFF /K GREEHR) FLKE X1 5 GHR) stk KEKE
HAPRESOC THEERMM N, MTHRINEE (1%MEME), BIMEN - REEFH
3-(6- & -3- FEEMLIE -2- 3 ) FPEMT A G3%H=E ),

(0439] 3-(6-(1-(2,2- — M 2 3% [d][1,3] — S 2L 3 WM -5~ 5 ) - PR 74 k¢ F I 1%
X ) -3- ARt -2- & ) - PR T FERH|% .

[0440]
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TEA, H4EDMAP
COxtBu

[0441] & L CFTRMHEBIEUYE T F 5 EEBRAD T8 2. 5 48R, F & dinebz
SN 3-(6- & & -3 FFEEALNE -2- 2 ) FFRMNTEE (1 238 ). DMAP(0.02 1 & ) =
ZHE (3.0 48 ) fERE (% 3-(6- RE -3- FHME —2- &) EFRMTEEvHA 4 F1F
B KIBEYH. 2 /DEE, KK (3 3-(6- 83 -3- FAENE -2- &) FRBMT BRitA
4fERTR) MARBHRA Y. ik 30 8 E, St EHATH B« REXAVARRATILIE, HK
BRI 3-(6-(1-(2, 2- ZHEFH [d][1, 3] ZEIHXIE -5~ 2 ) ALt FHeigE: ) -3- B
Fapne -2- 2 ) - ZERTE (ZEMFR) MIRFEm. B eyt h 3 &4
) N, HFEBEERELE . BK (A~ 2 F5R) A, FEREDH#H
2h, BT PEBCERER, B 1L (BEREE) Mg /K RPN 2 X1 B8R ) Tk,
WRIGHET TS LERSTHA TR, BEAEESPHE 60°CTRTBEMHN, RTER
BE (Q%HEME), BRMENFEREEK 3-6-1-(2, 2- ZFAIF [d][1, 3] —ERHK
i —5- 7% ) MK PRLRE ) -3- M -2- 2 ) - KRBT .

[0442] 3-(6-(1-(2,2- — @ Z&IF [d1[1. 3] —E IR -5-F ) Ak B ) -3
Fenbne -2 FE ) REER « HCL b ATHIR .

[0443]

* HCI
[0444]  [A] 3-(6-(1-(2,2- — @ & [d][1,3] R &M ME 5 &) A5 F Bz
B )-3- EELALnE -2- ) - KRBT S (1.0 28 ) 7E MeCN (3. 0 f5AFR ) KB IIA
7K (0. 83 4K ) , REIMAIREREG KB (0. 83 1546 ) . KB EWMAE| 45+5°C. it
P24 B 48h 5, RV TERG HiLBS WA EBINEERE . BK (L33 FHR) A, XEE
Wi ATk . Bt gk EE A, FK (2X0. 3R SRSk, RS IESS FEES T
ST BEAEESHPEOC TEIEMMN, RTHRIMEE (1%HEME), BEME
HREEE AR 3-(6-(1-(2, 2- ZR3KIF [dI[1, 3] ZFAIF LM -5- 2 ) FAHE P B
B )-3- FENE -2- 2 ) EFE - HCl.
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(0445]  AL&4 1 K 'HNMR SGi e 20 FRoRH, T 21 878 T 464 HCL ik & 1 89
'HNMR it

load6] TR 2FIETHEY I K HMR £dE .

[0447] X 2,
[0448]

[0449] oM R 1 I HYE Ao
[0450]

B

[0451] 4 3-(6-(1-(2,2- ZH Z H [d][1,3] ZH Z 5 L& -5- &) Nkt B B A
) -3- B -2- 3 ) FEFER HCL (1 HE) £/K (10 fF4468R) FRRBETRERE T
PRk, EHHE 24h JEREREM . STRERT IR, B E AR AKBES (2 R) o {F R AR B3 DSC
. B DSC o REEENNIER 1 /5, Bt JERERE 4, K (2X 1.0 FHR) ¥
%, FESES PERT T TR REREBERTP P 60°C T ETEM N, HF
BAEE (I%HERE), BREMRABEAILEY | R TO8%% ). 'H NMR (400
MHz, DMS0~d6) 9. 14 (s, 1H), 7. 99-7. 93 (m, 3H), 7. 80-7. 78 (m, 1H), 7. 74-7. 72 (m, 1H), 7. 607

.55(m, 2H), 7. 41-7. 33 (m, 2H), 2. 24 (s, 3H), 1. 53-1. 51 (m, 2H), 1. 19-1. 17 (m, 2H) .
[0452] =/l |
[0453]

o
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. ¥, 70%C

BRI
[0454] 4% 3-(6-(1-(2,2- 9 2 I [dI[1,3] | 73 M -5- & ) R 5t F BL i
Fe)-3- FEMEE 2- F) - FHRBRMTE (1.0 4E) WER C.0FHR) MBERRET
THE] 70+ 10°CHEFRF 8ho JEILVERAFHIL 1. 0% AUC A7 3-(6-(1-(2, 2- ZFAEIF [d]
[1, 3] ZE A3 04 ~5- 25 ) 4T FlcigaE ) -3- FEMng -2- 2 ) - XHRMTEE) R
R, B RNALASERR . (EIREWAHNBIFRENERE . HEBMAK (6 4R ) =, 7 50°C
T HINR AT IR REBIBREYMAR| 70+ 10°C, HF 3-(6-(1-(2, 2- “F/E
F [d1[1, 3] ZE AR -5- 5 ) AL FEURE ) -3 FRMIE —2- £ ) - FRRT
BERE BB 0. 8% (AUC) o B iTid JEHREERE 14, AR (2X 3 f54RFR ) ¥k, RIGET I8
B EEAFSTEHS TE. BEAEESPHEOCTERLRME N, RTEIEE 1%
M2 ), BEMEA KB B ED 1 2K 1.
[0455) {L&# LR I M DSC M&ER 22 . e 1 X I KB REELA
204°C,
[0456] X BFRATHTRMMALEY 1 3 T (R S EMTHE TS, HAER 1 PRt . & 35
THE BB,

[0457] % 3.
[0458]
WEHERF |26 B IE] [MEXRE (%]
11 14. 41 48. 2
8 14. 64 58. 8
1 15. 23 100. 0
2 16. 11 94,7
3 17. 67 81.9
7 19. 32 61.3
4 21. 67 76.5
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5 23.40 68. 7
9 23.99 50. 8
6 26.10 67. 4
10 28.54 90.1

[0459] LAY 1 T T HISERR X ST ARATS BIER 2 st R4 5 TH 2 K15k
I ,

[0460] £ 4.

[0461]
eHEF 128 AILE] [HXRE (%)
7 7.83 37.7
3 14. 51 74.9
1 14. 78 73.5
1 15. 39 100.0
2 16. 26 75.6
6 16. 62 12.6
5 17. 81 70.9
9 21. 59 36. 6
10 23.32 34. 8
11 24.93 26. 4
8 55. 99 36. 9

[0462]

[0463] EITEIRLEN 1- TEEEWRLL 0. 2°C /min HFIEERZEM 75°CHAEIE| 10CHE R THE
W1ER I HTAERE. BERTH 0.50X0.08X0. 03mm HI &4, AT YmiE S, 235E
MicroMount |t 3F#F Bruker APEX II R4 LJEF . 153 T AE 5 TP 451 =H#t 40 i,
VLR MBI AERE R MIMR S, B T HRASRBSE, HE T TR EH1T TR,

[0464]  LA4Ei 30s RFEAEH 0.5° HiHIKE T 815 = MMFTH IR L, 53 0.824 K4
PR, 7F 100 QK REHE. BE RO ERS IR APEXTT AT . X
SEHHR 5 W G AR B T R R |
l0465] H F 2 BXH L > WAL AED I ERNIN WKW R B EE23F R
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He &M IHRATH B AP0 BHLUT S MR KR T a=49626(7) As

HAETERALEY 1 B T KMEELE 100K B4 1. 492g/cm’s

[0466] £ 1 AT H 41 R 11, :

[0467] #4LAY 1 TR I( 4 30mg) 78 500 v L & LHIER (HlanF R, 28 AlE.2- "
W, B DUEE . 2B Fls.2- T . PR L85 F0 - FFEPUERRMR ) TR R. REXT
FWHATEORE S LI, EFEEE THETRIR, B2e9 1 B 1.

[0468] {h&¥ 1 R 11 WEHISHIALYI R DSC fIZEEE 15 hort, B8 THMEE. b
A1 R 11 AEEFI I S IRES) 188°C AT 205°C. '

l0469] 1h &4 1 3 11 MSERF X &M RATSTEER 3 Rt R 5 LUAEX B R FE
A THE 3 S iRg.

[0470] K 5.

[0471]
20 £ [ B ] |MEXRE (%]
21.70 100.0
8. 98 65.5
11. 04 57. 4
18. 16 55.9
23.06 55. 4
20.63 53.1
22.22 50. 2
18. 57 49.1
16. 66 47.2
19. 86 35.0

[0472]

[0473] HTF B REXHF LS AED I RN IIAEBERLD HRE TR 24
R, WEWIERAINNERHZANAZETENIAN4L41(E'T MRITERN
4.48:1 ;H XS RITHE A 4.38: ). RBEHNBEEH S FHR P8 AM K7
RN ZEHRBE KENESTFHEELINTR. ERBEBERLD T, 2992 % 12K
WA FEHE hED1REXRITAEHP2/n FEE, BAUTEAMAERR AT
a = 16.5235(10) A, b= 12.74258) A. ¢ =20.5512 (13} A. « =90° . B =

73



CN 104168890 A W B P 59/75 T

103.736(4)° . v =90° .V =4203,3(5) A%, = 4. NGHEEAEHONILEY 1
X 11 B9EY 1 FIZEELE 100K B A 1. 430/cm’s

[0474] 4& 1 R 11 WEIBHILWHEZ °C \MR i ZE R 25 FiRd .

[0475] 3 6 RALMHRIERLFENRE .

[0476] X 6.

[0477]

C g 44
g F1 [ppm] %
202.8 6.05
173.3 62.66
171.9 20.53
153.5 28.41
150.9 21.68
50,1 19.49
4574
37.16
26.82
35.9 30.1
12 134.6: 39.39:
13 133.2 23.18
14 131.0 60.92
15 128.5 84,58
16 116.0 ' 34.64
17 114.2 23.85
18 112.4 25.3
19 1109 24,12

[0478]

21 32.0 54.41
22 22.2 20,78
23 18.8 ' 100
[0479] 4L&Y 1 FER 1T AERBEFIUYHIEZS F R EIEER 26 FH. HESHE
RN . R T REAREFLZELRE .

[0480] FE 7,

[0481]

et 1 X I AR LS
SF et
Fl [ppm] BE
-41.6 12.5
-46.4 6.77
-51.4 9.05
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(0482] {h&4 1HCL 2hH A HIHIE.

(0483) BT HI4L&4 1 B HCL BRI GE Z BB IR AT R B R R BB T &Y 1HCL 2
ERAMTLE S A, E8HRTH0.30X1/5X0. 15mn ] & 45, AV Y HMEE LRE
MicroMount I 3£7F Bruker APEXII #TS{X /& . 135 T 7E18 5 2% (8] 4 B i =4k 40 T,
ISR HLER M AEREFIVIA RIS . B T HRARNRSE, FHE T B HUEEHT THL.
[0484] & 18 AL T HT R EANHIENZRIEMILEY LHCL 2R A KMRE . W&
BT ERAAY 1HCL TR A K X S RATH EIER 27 PRl . R 8 B8 LA RE
IR HED BB 27 v,

[0485] £ 8.

[0486]
20 [ FF ] |MSTIRAE (% ]
8. 96 100. 00
17.51  [48.20
18.45  [34.60
10.33  [32.10
16.01  [18.90
11.94  [18.40
8. 14 16. 20
10.10  [13.90
16.55  [13.30
9. 54 10. 10
16.55  [13.30

(0487) HAWEY | BIZRBIME O AR 259 515

[0488] X8 100mg APT( BI4LE4 L TER 1) BBt 7 1A, LAZR 9 Fir 5 A4 70 A
BHIET AR AR A (RFIRES 100mg L&Y 1) FFEEER T TZH
%o ERIOP,LE /) BHER PR YEER Avicel PHI02 ; HFEEE :Pearlitol SD 100 ;%8
PR B R 4T 4 AW :Acdisol ;IR & 4bTE Cabosil.

fo489] % 9.

[0490]
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»&Ba &és% -

[0491]  XFF4U5 100mg APT (BI4LAH 1 XK 1) BI7RBIMHE 57 1B, LIFR 10 BT 53 F0
BHI& T A M A 1B (B GEE 100mg &4 LIER 1) VR = B Bk 5]
TEH&. AR 10 B, 5L/ M. SEIVIRRILIRY) - MaRg 4K Avicel PHIOL;
HEF Pearlitol C50 ;RELRPEAYERM :Acdisol ;R LMt Ll :Kollidon PVP
K30 ;LA AE A FIAEYIF - SSBIR P AT 4 4 :Acdisol,

[0492] £ 10,

(0493]

[0494]

[0495] X TA% 100mg APT(BIZE@LAY 1 R 1) KRFM I 1C, AR 11 BiFH
Ao FERET Al AEIMEA ICCRE MEF 100mg & 8#MEY 1 A D HBES
BIUIER IR L EHE. ER 11 H, 5%/ BT, SEVIBRILRY) - METEER -
Avicel PH101 ;H B :Pearlitol C50 ;ATHAIREFLLT 4 Z4 Acdisol ;38 ZIAEMEI GEER -
Kollidon PVP K30 ;A KRZEERFIAEWF - LR PRELA 4R :Acdisol.

[0496] FE 11,

[0497]
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S

# 503 w
TBAT AL REM
AR RS B
[0498]  %f T4 200mg API( BI&ESAbady 1 B 1) IREIME A 1D, LK 12 il
A FIESIE T FF. AEIMERF D (EHIRER 200mg i &Y 1 TER 1) ARIES
BIPIBUREIR T E A&, R 12 9P, %5/ ST . |BIVIBRCLIRY) - AT 4R
Avicel PHIOL ;HEEEY :Pearlitol C50 ;ATEKIRFFEELYEFEH :Acdisol ;IR ZIFMLAELEER -
Kollidon PVP K30 :LARZEAFIAEYF - MME YR Avicel PH200 ;5K FELYE
FHN :Acdisol ;FITEAREREE (5712,

[0499] X 12,

[0500]

4 “E‘Bﬂgf.‘,
[0501] S FH& 200mg APT( BN @tk &9 1 B 1) BB 5 1E, LA 13 FroH)
EAMEBHET AH. REIMRAF IE(EHMEEHE 200mg & @469 1 X D HBZER
BRI T e 4% . AR 13, %R/ SREOT. SEPISRIREY) - MR ER -
Avicel PH101 ;H B :Pearlitol C50 ;ATHEAR FFILLTYEREN :Acdisol ;5 LImMENELEEN -
Kollidon PVP K30 ;BARAEH GHFIHEYH - MBLFER :Avicel PH200 ;ZTEKR FEE
STYHER Acdisol ;FTEAREREE 5712 ; I REBEA S - #EAK Opadry IT ;4 B
HE e

[0502] 13,
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[0503]

[0504]

[0505]  XFFEA 200mg API(BIZ@iLEY 1 R 1) BIREIME A F 1F, LR 14 Bral i
HAoMERET A ~EMRF IF(ERHBRES 200mg &RUE% 1 B D HBES
BIYIERLEIRI T S, fER 14, %%/ ST SE YRR L EY - ST 4R .
Avicel PHI01 ; H &I :Pearlitol C50 ;ATERFR FHEL 4 REEN :Acdisol ;] LM HEER -
Kollidon PVP K30 ;AKFERHAFIHEY T - HRAUER Avicel PH200 ;ATHOR A
YR Acdisol sFIEAREREE 5712 ;LA REMIER D - MEIEAC Opadry 11 ;% : EFEAR

HE 4 o
[0506] % 14.
[0507]
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)# & h FEse
i 0.04

[0508] Xt F4% 100mg API( RI& &4 1 B 1) BRI ME R 16, AR 16 Frdli)
PAHFMEBHIET AR R~ IC(ERHKRASR 100mg &RLEW 1R D ABES
BIYIEURLEIFI T E W% . R 16 1, %% / REOT. EEVIBHRILRY) - MET4R
Avicel PHIO1 ;HEEEE :Pearlitol C50 ;ZTBAIRFFEL YR HN (Acdisol ;R LMmME LT
Kollidon PVP K30 ;LARZERFIEEY T - WERF TR :Acdisol.

[0509] Z 15,
[0510]

A 0s
(05111 T4 100mg APT (B4 @ib&9 1 R 18R 11) MM ) 1H, BLEE 16
FRB A FEHE T A7 mEH A7 (B H AR 100mg & a9 1 BRI 8ER
11) AR Sk I T E 6% . £k 16 0, %4 / MR F . BEIYIBRSLIEY) -
AU Avicel PHI01 s HEEE :Pearlitol C50 ;ATHER LT YRS (Acdisol (B
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g6l :Kollidon PVP K30 ;LARZER A FIE S - HMSRLT 4R Avicel PH200 ;3¢
BRI R AT 4E 24N (Acdisol ;FIMEASEE & 5712,
[0512] % 16,

(0513]

[0514]  S+-F48E 100mg API (BP& @AY L XX T8 11) M7RBIME A F 1T, LK 17
FRBIRIZE /o FIEH4& T Bl it sl 1T (B IR R B 100mg 5 ik &4 1 R T 8B
11) B ERBIYIBREIF T EH&. £F 179, 5%/ BT .. BETYIERILEY -
T YEE Avicel PHIO1 ;HEBET :Pearlitol C50 ;AFBER HELAT4EEH (Acdisol ;B
nEE R Kollidon PVP K30 ;LARER B AFIHEWH - R HE R Avicel PH200 ;3T
B R4 EY :Acdisol ;FITHEAREREE 5712,

[0515] ﬂo

[0516]

[0517] X T4 300mg API( BI&idtb &4 1 B 1) BIRBIM A7 1], LLE 18 i)
HAMEHET AR AR LT(RERES 300mg & &0E% 1 R 1) FBiBES
BRI T 265, AR 18P, 54/ MMNT. SV ILEY - MRET4EE .
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Avicel PHIOL ; HEEFE :Pearlitol C50 ;ATHAIR FFELLTYEFE 4N :Acdisol ;58 Z MmNtk A& e H
Kollidon PVP K30 ;LARERSAFIAEDT - HEAHE Avicel PH200 )Lﬁﬁﬁﬁﬂ%
LFYE R :Acdisol ;FREAGERSE 5712 ;A RIEMER P - HIEAK Opadry IT ;%% :EEFELR
g

[0518] & 18.

[0519]

TER [ 65
SRR TEFHER 105

[0520] X FH& 300mg API(BR&@ib-&49 1 R 1) BRI R 7 1K, LAk 19 Brole)
AAFEFET A AEIHAF K (REREHE 300mg &&AE4Y 1 X D HiRES
BIYJ BRI ) T2 H%. AR 19F,. 5% / BT, SIS ILRY) - URTHR -
Avicel PH101 ; H FERE :Pearlitol C50 ;ATHAR A 4E 4N :Acdisol ;2R LIGMLME Sl -
Kollidon PVP K30 ;LARFEAGHAFIAEDT - MEAHR Avicel PH200 ;RTBIR F &
R4 :Acdisol ;FEAREREE 5712 ;LARAEFMA S - BIELK Opadry IT 8% BT
e o

fos521] £ 19,

[0522]
-10.5
15.6
39
[0523]
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BEAR | 18
& 0.06
[0524] % T84 200mg API ( BIZ:&ib&4 1 1) BIREIME A FI 1L, LLZE 20 BF5IHY
SAFEEIE T AR REIMEAFIL(EHIRAR 200mg & B4EY 1 K D HSURH
WIEFRLHIF T 26 ER 20 7, %% / BT . SUSFFFRILRY) - BRT4ER
Avicel PHLOL ;3TBAHR FFFEET4ERHY :Acdisol IR LMRMLMEKEHE :Kollidon PVP K30 ;BAK
TER S AFIA ST - MEBFER Avicel PH200 ;3B FILLT 4 24 Acdisol ;FIRE
FRERYE 5712 LIRAEMBAR D - WK Opadry 1T %% : ELFIIRANLE.

[0525] 3 20,

[0526]

FrY T 40
i&ﬁ?&f%%m 63

[0527] XFFEE 400mg API(BU& EALEY 1= 1) BIREIM 55 1M, LR 21 B 51
W FEE & T ARl &~ IMCERH BRERT 400mg @i &9 1 T 1) AR
BIEBREIFI T EH &, R 21, FH/ REOT . SUEFERILREY) - R4 E
Avicel PHI01 ;ATBAFRFHELAT 4 R4 :Acdisol BB ZIEMEIELEER :Kollidon PVP K30 ;LA
LERGHAFEEYP - HREAHER Avicel PH200 ;ATBRER FHEA 4 EH :Acdisol FIiF
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JEEGEE 5712 ;LI R EER T - BEK Opadry IT ;8% B FAERATRS .
[0528] % 21,
[0529]

[0530]
[0531]
[0532]
[(0533] 4R ML :Alexanderwerk WP 120, Vector TF-Mini 8% Vector TF-Labo.

[(0534]  1IfE / FRE

[0535)  FIZEFREXZ ATERZ EXHLEY | FIRERIL . &SS9 20 H.40 HEL 60
H. &Y 1 W 5B H—Fp ek 2 FhI0E LA A i .

[0536] ItiE

[0537]  4b&4) 1 FIRRTEF A 42 R B BB A FEBALF . FLVRZE Turbula FLIBHLECV £
FIBALFHAT . ASA M ETIEE R T AR 10 2450, AR5 SIEEF—REFEILE 3
reh.

[0538] AR/E

[0539]  {# FH Alexanderwerk WP 120 ¥3LiEY4R K R 35 1 5 BE p Uk . BT RO AR A
25mm %8, FoSEH 18 & 50 ELHYESEE .3 & 12RPM HY4RIEFN 20 Z SORPM FI B HE B BIALIE
& o SERCEE NIRRT 2 TR M 2mm, JE AR M 0. Smm.

[0540] LB

[0541] %R EPUR S5 PR AMREF CEUIERFERF) AV ERILRENLR. SR
BRI LA 5.3 8L 1 344

[0542] [JEi] _

[0543] W EFEIBYAEE 10mm HEAK R Riva MiniPress R . 100mg FIEK A

83



CN 104168890 A w B P 69,75 1

T L2 200,250 5% 300mg.

[0544] ALEREAK

[0545] #HFIHBEARS (W 0’ Hara Labcoat) ML

(0546]  EQAI

[0547] @it Hartnett Delta ENRIMLEE ¥ BEAR 76 A I — BRI RTE LED B
BEIZE,

[0548] B B 2 A R R

[0549] 1% 1%

[0550] X%

(05511  #KiAL : B 250mL 8¢ 1L #Ki#H5 Procept MiPro.

loss2] it / HREE

[0553] HIAEMERZTEkZ EXH&a) | BRI, 7RIS 4 20 H .40 B 8L 60
H. AEY 1 8] SBIEH H—Fh s e L A i .

[0554] %7 £

[0555] ki - % SLS FURG S FIMIALWK, HIBEHZBME. SEMILERN 2.5% w/
w ] SLS 7K IS 10. 0% w/w [ PVP K30 7K¥E W .

[0556]  #ilk: - HBRAEFIFILED L A GIRAY . A I0RFR] LA AEY) 1 AR Wk
FUFE R R A A4S 7E 250mL #8577 LA 1000RPM F -4 35 AT 1000RPM IV NI B IR &
1 43%h. HIRIE] LA 2000RPM fTH- %638 5 5 4000RPM B VI BENLE BE 34T, RIRS LA 1.5 & 4. 5¢/
min B9 51 R IR N BRI ORIV DT (R RT LG 4 3 12 4380 BN INET 7% ARl & 57
J& , AT SRR AR Z) 10 B EY) 1 408h. KX KRKHMEEIYISR T 20— MEREENL
= %ﬁ)ﬂ@ﬁi@@fﬁ%fﬁ?ﬂ%ﬂ*ﬁA?‘JWﬁ%E’J%Jﬁ@ DL I 186 55 1 R ViV M SR A b kR . 7
— A SEHEE P, RETE A SLS.

[0557]  HWHEEE _

[0558] i P B AL S HE T B A AL R T U8/ o

[0559] T4

[0560] WG HURL A 2 2547 FERL BT AL XUHETE ST AL B PR BT LT R A B
TIPERSRW T AT T T

fos61] 3LiB |

[0562]  WIWGHIURL 5 BURLAMR LR IL TR o A Uk S5 FIURL M IR A7) W 75 L TR 7S SR A o)
BT T AR SR A Turbula SLEAIELEEF B R TR T 3 72040, A E 5iEER
FLIRT | 8. FILAME A B R RSB, i 4-quart V EFEIIRNL.

fo563] Rl |
[0564] & E453LRY A BT Smm 8 10mm #E A B Riva MiniPress R - 100mg 57)
BRI ETLIAZ 160,200 B 250mg.

[0565] AR
[o566] K A EAS (W 0’ Hara Labcoat) HEERK .
(05671  EQR|

[0568] iU Hartnett Delta ENMINLIGEEAK H 7 FFIFI—ANBHARE LED L=
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BEEZ,
[0569]
[0570]
[0571]
[0572]  #kiAL :ConsiGma BR Leistritz B( Thermo Fisher XUMEFF Rt .

(0573] Iiff / FRE

(0574] WAJEERREXZRTERZ ESHAL&4) | FRFEFTF. AIRERITHES 0 20 B .40 HEL 60
H. 1b&% 1 ] 5BFF A #—F el 2 M HuR LA i .

[0575] ZLig

(0576]  Ab-&4) 1 R A LA R R LR HLF . SLIRFILE Turbula ILVRBHL.V E
FALIRML KA ILIENL (bin blender) BRIELILIBHIHF AT . X Fo#ILBIIM S, 7l KA
S FEIR 10 7350, X TELILBILM 5, AT ESILR.

[0577] ([ 45

[0578]  HIKIWE - ¥ SLS RS EFIMMALALK, FREEEHME. AIENIEER 2.5% w/
w Y SLS KISV AN 10. 0% w/w Y PVP K30 7K.

[0579] ki - FREBEE LAY | RFFIKILEYE A REXEEHLLL 10kg/h HIEZR
SEEIMASUEFF HIRHL. B {8 FIEENZE UL 3. 5ke/h I3 R INHIRLIK - HIRIATLE] LA 400RPM
HIE BT « 2K R SUBFTEVEFIR T2 M — MEBSEE M A2 E A& REE R
FUKE S TP BRI, LU T 8 3% A0 T i V8 M SR A R . B — AN SEHER] 1, SR TS PE A
HSLS. H—MEBEENRAET, B FZLEAELNFBEEAHERMITARER
M EE, B i T 2045 BB G I &35 7= £ R B R .

[0580]  HEE

[0581]  FI 4 P4 B ATLES A T B 56 AL R 98/ o

[0582] &

[0583] RSB A E I AT AL ST B T AL B AR BT BT
[0584] ZLVR

[0585] T4 Bk 5 PR AMREFIILIR . B PRI 300 FHAMEILBNIILIR T 60 ¥,
(0586] Rl

[0587] K EAFILVEYIA Courtoy Modul P HE¥s A HLERA .

[0588]  ALVEEEAK

[0589] ¥4 FIAHAALR (& 0’ Hara Labcoat) EEREAK.

[0590]  E[ _

[0591]  Fit4n Hartnett Delta ENRIATLRG HEREA B 76 Fr 3l B — BN 3R T L ED L
REEZ,

{0592] Q/\a 25\ E %

[0593) TR —75M, KWW KiGTT ZAE TH CFIR N FRERMAN %, B RN HE
EERSREMAERENARAFTRENGVAEY . EH— DT, B AYHEE
PSR AR WRR A2 RE . €7 —NEHE S, BEYMA S ILERA— KK
FHERAZRE . 57— AL P, BAMASYUBZR—IRNFRERAZRE .
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F—ANLHEG P, G AMHEYUER —IRNEBRAS ZRAE . £~ DL T, J259
AW HRER 9.10.11.12.13.14.15.16.17.18 BL 19 KA FIET, B2 A —K—IK.

[0594] i EiE

lo595] AP0l &4k &Y F508del -CETR 24 IF 4P B3 78 v

l0596] A T2 AL &Y F508de]-CFTR ke M A B LAY e 221

[0597]  J¢Z2fE e A7 ) 2 1% A Gonzalez Fl Tsien Bk B BB B BURME FRET [ %88 (&
L Gonzalez, J.E.and R. Y. Tsien(1995) “Voltage sensing by fluorescence resonance
energy transfer in single cells”Biophys 69 (4) :1272-80 (Gonzalez, J.E. H
R. Y. Tsien, 1995 4, “7F S 4 i @ i ROG IR BE B BRI B R 7, (EPPHERE), 5F
69 HY 55 4 3%, & 1272-1280 71 ), L & Gonzalez, J.E.and R.Y.Tsien(1997) “Improved
indicators of cell membrane potential that use fluorescence resonance energy
transfer”Chem Biol4 (4) :269-77 (Gonzalez, J. E. FAR. Y. Tsien, 1997 4, “{¢ FH % LR BE
BRI A0 Mo s A G FR AR, (b 22 548D, B8 4 BASE 4 &, 38 269-277 1)) & R
BRNETAHINES, E B / B FHEEEEs (VIPR) (B Gonzalez, J. E., K. Oades, et
al. (1999) “Cell-based assays and instrumentation for screening ion-channel
targets” Drug Discov Today 4(9):431-439 (Gonzalez, J.E. . K. Oades 2 A\, 1999 4, “ %
T 0 P 40300 R v O O i B F T B REAR AR, (B A 2R IRD, 58 4 HIEE 9 3%, 58 431-439
7))o

[0598]  IX 4t HE i MURE PRI B vk T IRV M e R BRIt Y KL DISBAC, (3) 536 BEAR
CC2-DMPE 2 [AIHI R LR EE B H M (FRET) MIZRAL, BT R E B I B2 2 FE A9 41 88/t
F 783 FRET {44, MEELAL (V) HIZRAL T2 1 BEY) DISBAC, (3) BBFUEEH /744, 3 A
M CC2-DMPE # B (M e B I BAE N HIER 2 » FEOB R ST HIZRAL A VIPR™IT fn ARSI, &2 —Ff
B R AL TR AR AN T G AL I 2% , 4% R v FH SR AE 96 B 384 FLIME W B AR AT E T 41 ML i)
[ ipride

[0599] 1. ¢ & :

[0600] 24T #E4IE S F508del-CFTR A HIIZ M SR P AU/ 7, JF R T B — A5 M HTS 1)
- EBAR. EITCTHRUAMEFESAFE (HETR) &SR T ERE MR
BEFRETHE 16 /BT, ERFEMEXTH, HTE 384 FUIR IR KA MAE 27°CTIRE 16 /NET
E YR - K IE "F508de1-CFTR. #R/5 f Krebs Ringers ¥4 40 fRIH¥E 3 Uk hnak B 4%
MG b T 4L F508del-CFTR, 4% 10 1 M A& =] AT ARF CFTR AL GBI AR EET (20 1 M)
H5AE C1 B pEmB &P . SmIAE CL W FRER#E T WY T F508del-CFTR 1&4L,
[y C1™ 4MAL, FFA8 AT FRET H i FRAB B8 Jut LG 52 77 U I 7= AE IR 2R AL
los01] 2. HEHFUE )

[0602] & T % 5E F508del1-CFTR HYME AR, FF & T XNEHA N HTS JET7 Ko 7E5E —IREIN
TR, AR FERRM S YRS T RSP MAE CU REFRE. 2285, 58
TIREINANE C17 K& 2-10 u MAR R A AR B IR 2 LLIE 4k F508de 1-CFTR. PIIRENINJE HI ML
4 CL™ IRy 28mM, IXAEHE T WS F F508del-CFTR JEALIT C1™ 4, 348 A2 T FRET (9 H
A% B8 Gk LA 2 07 =X I B 7= A B R 22 AR AL o

[0603] 3. Wi
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[0604] ¥V #1 : ( BA47 mM)NaCl 160.KC1 4. 5. CaCl,2. MgCl,1. HEPES10, A NaOH i & pH
7.4,

[0605] AREEAYIRIBIR B #1 PRSI FERR NS

[0606]  CC2-DMPE : %% FX, 10mM f] DMSO fiff & ¥ &7 AE —20°C T -

[0607]1  DiSBAC,(3) :fi% /% 10mM K DMSO fi& &R HiEFF1E -20C T

[0608] 4. ZH A%

[0609] ¥&%&7EFKIL F508del-CFTR [ NIH3T3 /DT 4ESm M A T IE AL L Z T E .
MR YE R 37°C.5% CO, F1 90 %I E T K 175cm” B IR KIS /RIA T Rl B ARG /R 35
FRED, ZREAERENET 2oM BREEAE.10% 454 M7E . 1X NEAA, BME.IX FEER / HER
1 25mM HEPES. XfF BT Y625, $9LA 30, 000 4 / FLAG 40 o3 hirE 384 FLEE R4 4 19
R b3 37°C T H 5% 2h, ARG A 27°C T 8555 24h, LI FHREFFIIE . T FA ERE, 1548
HZE 27°Cak 37T C T SMA S EY—tEEEIF 16-24 /MY,

[o610]1 A TIEALS YN F508de]l -CFTR 5 M i f B AR BRI sE v

[0611] 1. Using Zl

[0612] % 3 i& F508del-CFTR [ 4% 1k L 7 40 M 33 1T Using B LW, LAk — P RIEAE
S 22 58 v % E #Y F508del-CFTR i 5 7. % 4 K 7E Costar Snapwell 4 ffl 3% 57
B b FRTO™C™ | 57 4 Mo [ 52 7F Ussing B W (INFIFE R T2 M K1k X 4 HAX A 2 7
(Physiologic Instruments, Inc.,San Diego, CA)), FH|A EEA ARG ( E I Z 4
K2EAM T FEZ (Department of Bioengineering, University of Iowa, IA) FIINF|+EF)
W FIE R A AT ) B i A RER. BT onv ks b7 B, FiXes
£MF, FRT LR RBLH 4KQ /on® BRE BB, BB AERE 27TCTF, HEATS. H
FH T 40 B HE A5 8 IE BB AR IR A B A R AR FRL PR o ZE X S8 44 F, BRI S Bt C 17 38 1 7 oo B
B3 15 1) F508del-CFTR I3 3h. F A MP100A-CE F1H F1 AcqKnowledge ¥ {4 (v3. 2.6 ;0
FI) 48 JE T M X B 247 BIOPAC 248 /4 ) (BIOPAC Systems, Santa Barbara, CA)) PAE( 77 5\
gj{ﬁx Iscc’

[0613] 2. ¢ & 4

lo614]  BAFYH T RRAEEIMIETURER CLIREME. T B XMEE, FEEES
B b4 FE T 85 (RSB, T TR NaCl 4 SR BE /R B FEBR 41X (K NaOH 8 £ pHT. 4) , LAF&
BB EFREKCU RERE. TG ERIATERERIT. AT 7HEWEN F508del -CFTR,
Fa A& F) BT AR (10w M) FA PDE #1457 IBMX (100 1 M), #R J& 75 N CFTR 384 8050 42 #} R 35 B
(501 M),

[0615]  IF 4n7FEfth 40 B 2K 7Y A B SR ER B i), ZEARIR T % & 88 R & F508del-CFTR [ FRT
Y43 CFTR 20 P I ThEe . A TS EAAYEIEME. B4 MRS 10 u MA4HR
WAL 3TCTISE 24 /MRS, BEJEVES: 3 K, RIFIETR. W cAMP- FIRELAREE - &1
WE Y B MAR A G I JA—4LF 27°CHI 3TCH, F LU A LiEHRR. 5 37TCX A
b, AL EALAS YT E BN T cAMP- FIZLRIAREER - M 81 Tgco

[o616] 3. ¥ FIE %

[0617)  HuAUf 5 R AEEIMUE TR CUIREBEE . b T BIXFB A, AR
MU F{F A EE NERHAHBEE (360 1 g/mL) E4k, T I NaCl 4 55 B /R B R RN
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A% (P NaOH i 72 & pHT. 4) , IS RIEEM LK CU WREHE. A SXRBIEHEEER
FEWE 30min #AT. [EEMEEFEEFMFEMNER AR (10 0 M) FFARIREY . HH
5E I¥] F508de1-CFTR #2551 I Lh 245 B 403305 el AR 35 B 59 Th A AT UL

lo618] 4. YW

lo619]  Z: J&E 4 U ¥& W& (B8 £i7 mM) :NaCl (135) . CaCl,(1.2) . MgCl,(1. 2) . K,HPO,(2. 4)
KHPO, (0. 6) \N-2— 333 Z B URME -N’ -2~ ZF4ER (HEPES) (10) F14 FEwE (10) . FH NaOH #fi%
BREEZ pHT. 4,

[0620]  THismvA sl ( BA47 mM) : SZEERSMUYS AR, {5 NaCl B HIHEER S (135) AR,
[0621] 5. ZHHEE

[0622] ik F508del-CFTR (FRT*™*® ™) ffj Fisher K L& (FRT) 4iM A T AFAIH
P ZE ) R R B O F508de 1l -CFTR 571 Ussing 3L . 7F Costar Snapwell 40
REFEHRE FIESR M M IEAE 37°C M 5% CO, T Coon’ s XK Ham’ s F-12 EFEHFIEFRR
R, GHEFEIAET 5% 54 MIE.100U/nL FEEF 100w g/nL B R, £ THRELS
M 18 BGRITE M BT, K 40 MR TE 27 CHBE 16-48h LA IE F508del-CFTR. K T Ml 4 E4L&
YIRS, B HAE 27 CH 3T CERMA S EY —RIFE 24 /DI,

[0623] 6. £ 4HHAICS

[0624] FHAFAMNBEHA AR ICZFUNEENRRALEDUEMNIRERE
F508del-CFTR [ NIH3T3 41 fig =+ ¥ 22 M F508de1-CFTR B (I ,pa0) - T B 2, ZE B T H
Axopatch 200B & #CARS (InAA&EF) IE M ABH R Axon (X232 F) (Axon Instruments
Inc., Foster City, CA)) BFAT I,ps MRS ICR . 2FIDRIYTE 10kHe RIS T IREL
FAE 1kHz FRBELTIE. HERERWBBAEBREN EA 5-6MQ KHE, fEXL&idR&M4
T, EZBETITER CLU W EA By X -28nV. £EICFHEA >206Q K55 3t & fE A
K15MQ BIEEBREH., {FHE % T Digidata 1320A/D 5i1 5 Clampex 8 (Axon {825 ) M
PC AT Bk R A EOR REF M. WS <250u L MK EHE D WSHAET RS LU
2mL/min 3 2R ST .

[0625] 7. % = %

[0626] 3 T ¥l 5E 44 IEAX. & 40 3% 0 5% i o Th B8 14 F508de1-CFTR 25 BE H9E M, A1)
FRAAUBEFEREANERAMUELEDLE 24 PINEREREE. AT 2EL
F508del~CFTR, [ 40 ML A0\ 10 1 MAE T AT AKHRT 20 u M BRI R BT . ERANTNICRLMH T, &
2T°CTFIEE 24 /M EHEMEE S TAEITCTHE 24 /M EHRMNME. x4 R 5KE
5% 8 X4 UK A F508del-CFTR %5 [ T AN 2 — 2. A T IEAL &% CFTR HiR
TR, GRS 10w MR SWAE 3T CTIEE 24 /M, 5 27°CHI 37°CXTHEELE
HREE (WEH% ). E10FZ a0, B4 M AR IML R TTEEs 3 K, LAR ZAE R 4 5
iR &Y. 5 37TCx AR, F 10 u MY ENEDTRE BEEMT cAMP- gkl R %
e — R HLAL

[0627] 8. MM EINE A

[0628] EFHFFLIE iR RE AT F508de ]l -CFTR M4k 7118 hnfa & %% F508del-CFTR
f) NIH3T3 40 fe 72 WK F508de1-CFTR C17 LT (I 4ps0e) HIREST o MIEZETNEE T 4 B 1G
MANEGIHE T S FEM L R B PR TR T 0 TR IE . EH
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WY B4R B AR, NS 2805 2 BT AN L AR P A 30 % AT A 29 —-30mV, 2 v B B, (-28mV) o
f0620] 9. Wk

[0630]  BEPNVAW (BRAfImM) RSB (90) .CsCl (50) MgCl, (1) JHEPES (10) #1240 1 g/
mL PP E R -B (A CsOH ¥ pHiHZE 7. 35) -

[0631)  RUAMAWR (B4 mM) N- B3 -D~ BHERE (NMDG) -C1 (150) « MgC1,(2) « CaCl,(2) .
HEPES (10) ( A HC1 & pH % 7. 35) .

[0632]  10. ZH A%

[0633]  #F&45E F ik F508de]l-CFTR ] NIH3TS /MR 4E I T2 A ML R . K4 a4t
FFLE 37°C 5% CO, F190% % B T K 175em” 5 FR 58 P A /RIA T KB R RIGFRET,

ZIGFREAN R T 2o BEBRZ . 10% A4 MIE . 1X NEAA, B-ME\IX BER / BB RN 26md

HEPES. St F440fuic3, % 2, 500-5, 000 N FER -L- BIE R AN BT LIFE
27°C 5% 24-48h, R Ja FI TR BAE M s F A SHA5 U B &Y —&E 37TCH
B, LUEE L EFRE .

[(0634]  11. EBIBIEICS

[0635] I FRIME M SME A MBENTB AR PR ERENRERE
i) F508del-CPTR MU SR B B iE M A KR AU AW EE. M2, £ZETH
Axopatch 200B FIE Fr4H i K28 (Axon I 28 A F) ) HATHRBHEHEEMWEEHILR. &
0 T I AE 10kHz R RE S 2 T SR B I 7F 400Hz T K@ L €. BR A 5 8 % i1 Corning
Kovar Sealing#7052 B¥# (#hF BHiA MR RIEH ARG HENEE AT (World Precision
Instruments, Inc., Sarasota, FL)) &I IFE 7R iH AN B N B4 5-8MQ R HPH. ZEY)
FEBETEN ImM Mg-ATP F1 75nM  cAMP 4K &M & B AL 2267 (PKA s BT RRE M 2
1 D IR E K AN F) (Promega Corp. Madison, WI)) V&E4L 7 F508del-CFTR. 7E i # vE Hia
EE,THENREINHEBETREETES . FRREEES, AT REAE 1-2s A%
AR BT 4R v it FE Y F508del-CFTR 35 1, 45 B4 S T 1 R I 10 761 571
F~(10mM NaF) IO AR . FEIX L0 R 44 T, BB E A ENME il R MERFEE (2
% 60min) . MM ERIE SN E AMER (BAE T LUHR T MIZs) ) B IE R AT AR B
BRNERR. HBERBAL (V,) 4RF7E 80mV, .,

[0636] MAIFE<2MEMBENERSSHFBEEEE. FRNFBRARRERETER
R EEEEORE. AT EBBEERIRE 7 100Hz T “BE4” LM 120s
f) F508del-CFTR {E ML R REH FHMEFAANKBEE T E, ZEHTEH
Bio-Patch 2Tkt (ML B E A /A T (Bio-Logic Comp. France)) it % & £ U
&, Bt 120s BOIEEE R E SO BRI BORE (P,) o« i Bio—Patch AR
AR P, = 1/i (N) JEP,, Hrp T ="FH IR, i = SAE1EHRIRNE, BN =0 F7EHEE
HEHHE,

[0637] 12. B

[0638] M #b v W ( # £ mM) :NMDG(150) . K & & B (150) . CaCl,(5) . MgCl,(2) A0
HEPES (10) ( A Tris §:H pHIEZ 7. 35) .

[0639)  FEPNVEW ( BA4A7 mM) :NMDG—CL (150) \MgCl,(2) \EGTA (5) \TES(10) 01 Tris B (14)
( FH HCL ¥4 pHiBZE 7.35) .
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(06401 13. ZHfAmI¥

[0641] 4Fa7E 3% F508del-CFTR 4 NIH3T3 /s R 4T 4E 40 B A T U0 T RERORR 8l d %o
B MR AE 37°C 5% CO, F1 90 % E T HY 175em’ ¥ IR B8IH P BIIA/R1E 7o IR Bl R 4% /R
BrsrEh, S AEA T T 2oM BEBL . 10% M4 751X NEAA. B -ME.IX BEER / #E
ZF1 25mM HEPES. T8 @IEIRFE, 1 2, 500-5, 000 M40 i fh £ B -L- MR R4 1 55
B BFFAE 27T°C T 5E 24-48h [F{EH .

(0642) M EREFNETHEY | B7EHE (BIEC50) FH H WK 20 Fizn.

[0643] £ 20,

[0644]
ICSO/ECS0 Bin: +++<=20<++<=50<+
A WER Bin: +<=25.0 <+ <=100.0 < +++
| #64%%% | BinnedEC50 Bitined % K&
1 +++ 4+
[0645]  H.Ath <L/

(06461 A/ FF 4R R I BT A AR LR LA 77 R0 A, X2 an R & A di )
BB A B B H AR B UG R 7 A RARRRE . BLS IR 77 AN BT 5 ) BX
H AR IARTE & 5 A2 TR RARER S RN, EEUALTFHRIARERN S
SCAHE. BN, BRI 2 TF R R B AR A K B RS I SEE . AU BR A R
W 25 55 NIZ L8 7 LR M B B AR B SRR AR E] A B LR AR B SR F A prE X
A 2 A BH RS ARV R RO 17 D0 T T DU & R A2 AL B SO 3R BE
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