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BACKGROUND

Sodium ion (Na+) channels primarily open in a transient manner and are quickly
inactivated, thereby generating a fast Na+ current to initiate the action potential. The late or
persistent sodium current (INaL) is a sustained component of the fast Na+ current of cardiac
myocytes and neurons. Many common neurological and cardiac conditions are associated
with abnormal INaL enhancement, which contributes to the pathogenesis of both electrical
and contractile dysfunction in mammals (see, e.g., Pharmacol Ther (2008) 119:326-339).
Accordingly, pharmaceutical compositions or dosage forms comprising compounds that
selectively modulate sodium channel activity, e.g., abnormal INaL, are useful in treating such
disease states.

SUMMARY

In one aspect of the present disclosure, there is provided a composition comprising:

from about 0.1 mqg to about 500 mg (e.q., from about 0.5 mqg to about 200 mg,

from about 1 mq to about 150 mg, from about 10 mg to about 120 mqg, from about 10 mqg to

about 150 mg, from about 20 mq to about 150 mg, from about 70 mg to about 120 mq, from

about 30 mg to about 60 mg, about 100 mg, or about 50 mg) of Compound 1; and

a pharmaceutically acceptable excipient.

In another aspect of the present disclosure, there is provided a composition

comprising:

a plurality of particles of Compound 1; and




a pharmaceutically acceptable excipient,

wherein the amount of the plurality of particles of Compound 1 in the composition is from

about 0.1 mg to about 500 mqg (e.q., from about 0.5 mg to about 200 mg, from about 1 mq to

about 150 mg, from about 10 mqg to about 120 mqg, from about 10 mg to about 150 mq, from

about 20 mg to about 150 mg, from about 70 mg to about 120 mg, from about 30 mqg to about

60 mg, about 100 mq, or about 50 mq).

In a further aspect of the present disclosure, there is provided a use of the composition

disclosed herein or use of a composition comprising from about 2.5 mq to about 90 mqg of

Compound 1 in the manufacture of a medicament for treating a condition relating to aberrant

function of a sodium ion channel in a subject in need thereof.

In another aspect of the present disclosure, there is provided a use of the composition

disclosed herein in the manufacture of a medicament for treating a neurological disorder, a

psychiatric disorder, pain or cancer in a subject in need thereof.

In a further aspect of the present disclosure, there is provided a use of the composition

disclosed herein or use of a therapeutically effective amount of Compound 1, e.q., from 2.5

mg to 90 mg of Compound 1 in the manufacture of a medicament for treating or preventing a

trigeminal autonomic cephalalgia (TAC) in a subject in need thereof.

In another aspect of the present disclosure, there is provided a use of the composition

disclosed herein or use of a therapeutically effective amount of Compound 1, e.g., from about

2.5 mg to about 90 mg of Compound 1 in the manufacture of a medicament for treating or

preventing a migraine in a subject in need thereof.

In a further aspect of the present disclosure, there is provided a use of the composition

disclosed herein or use of a therapeutically effective amount of Compound 1, e.qg., from about

2.5 mq to about 90 mg of Compound 1 in the manufacture of a medicament for treating or

preventing cortical spreading depression (CSD) in a subject in need thereof.

In another aspect of the present disclosure, there is provided a use of the composition

disclosed herein or use of an effective amount of Compound 1, e.g., from about 2.5 mqg to

about 90 mg of Compound 1 in the manufacture of a medicament for treating or preventing a

cranial neuropathy or multiple cranial neuropathy in a subject in need thereof.

In a further aspect of the present disclosure, there is provided a method of making

Compound 1:
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or a pharmaceutically acceptable salt thereof, the method comprising the steps of:

(i) contacting a solution of 2,2,2-trifluoroethanol with 5-bromo-2,3-difluoro-pyridine

thereby providing a compound of formula (11):

F
KL
F O/|

Br(11);

N

(ii) contacting the compound of formula (I1) with a palladium catalyst and

bis(pinacolato)diboron thereby providing a compound of formula (111):

E\’/O
075
(;

(iii) contacting the compound of formula (111) with a palladium catalyst and 2-bromo-

5-chloro-pyrazine thereby providing a compound of formula (IV):
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(iv) contacting the compound of formula (1) with hydrazine thereby providing a

Cl(IV);

compound of formula (V):




(V) contacting the compound of formula (V) with 2-bromo-2,2-difluoro-acetyl

chloride thereby providing a compound of formula (VI):

o (VI);

(vi) contacting the compound of formula (V1) with an acid thereby providing a

compound of formula (VII):
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N (VII): and

(vii) contacting the compound of formula (\V11) with a silver catalyst and ethanol

thereby providing Compound 1 or a pharmaceutically acceptable salt thereof.

In another aspect of the present disclosure, there is provided a method of making

Compound 1:
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F
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or a pharmaceutically acceptable salt thereof, wherein Compound 1 or a pharmaceutically

acceptable salt thereof is provided by contacting the compound of formula (V11):
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with a silver catalyst and ethanol; optionally:

wherein the compound of formula (\I1) is provided by contacting the compound of formula

(Vi):
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with an acid; further optionally wherein the compound of formula (V1) is provided by

contacting the compound of formula (V):

with 2-bromo-2.2-difluoro-acetyl chloride; further optionally

wherein the compound of formula (V) is provided by contacting the compound of formula

IV):

with hydrazine; further optionally




wherein the compound of formula (IV) is provided by contacting the compound of formula

(III):
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with a palladium catalyst and 2-bromo-5-chloro-pyrazine; further optionally wherein the

compound of formula (III) is provided by contacting the compound of formula (II):

F
P
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Br(||)

with a palladium catalyst and bis(pinacolato)diboron.

In a further aspect of the present disclosure, there is provided a composition disclosed

herein, or a composition comprising from about 2.5 mg to about 90 mg of Compound 1, for

use in therapy.

Described herein are compositions or dosage forms useful for preventing and/or
treating a disease, disorder, or condition, e.g., a disease, disorder, or condition relating to
aberrant function of a sodium ion channel, e.g., abnormal late sodium current (INaL). The
present disclosure also comprises methods for modulating the sodium channel activity using a
compound, composition, or dosage form described herein. Also provided herein is a method
of preparing ion channel modulators.

In one aspectexample, the present disclosure provides a dosage form comprising:
from about 0.1 mg to about 500 mg (e.g., from about 0.5 mg to about 200 mg, from about 1
mg to about 150 mg, from about 10 mg to about 120 mg) of Compound 1; and a
pharmaceutically acceptable excipient.



In another aspectexample, the present disclosure provides a dosage form comprising: a plurality
of particles of Compound 1; and a pharmaceutically acceptable excipient, wherein the amount of
the plurality of particles of Compound 1 in the dosage form is from about 0.1 mg to about 500 mg
(e.g., from about 0.5 mg to about 200 mg, from about 1 mg to about 150 mg, from about 10 mg to
about 120 mg).

In one aspectexample, the present disclosure provides a composition in a dosage form
comprising: from about 0.1 mg to about 500 mg (e.g., from about 0.5 mg to about 200 mg, from
about 1 mg to about 150 mg, from about 10 mg to about 120 mg) of Compound 1; and a
pharmaceutically acceptable excipient.

In another aspectexample, the present disclosure provides a composition in a dosage form
comprising: a plurality of particles of Compound 1; and a pharmaceutically acceptable excipient,
wherein the amount of the plurality of particles of Compound 1 in the composition is from about
0.1 mg to about 500 mg (e.g., from about 0.5 mg to about 200 mg, from about 1 mg to about 150
mg, from about 10 mg to about 120 mg).In another aspectexample, provided herein is a method of
treating a condition relating to aberrant function of a sodium ion channel in a subject in need
thereof, comprising administering to the subject a dosage form disclosed herein. Also provided
herein is a method of treating a condition relating to aberrant function of a sodium ion channel in a
subject in need thereof, comprising administering to the subject from about 2.5 mg to about 90 mg
of Compound 1. In some embedimentexamples, the condition is a neurological or psychiatric
disorder In some embedimentexamples, the condition is epilepsy or an epilepsy syndrome. In
some embodimentexamples, the condition is a genetic epilepsy or a genetic epilepsy syndrome. In
some embeodimentexamples, the condition is a pediatric epilepsy or a pediatric epilepsy syndrome.
In some embedimentexamples, the condition is epileptic encephalopathy. In some
embedimentexamples, the condition is developmental. In some embedimentexamples, the
epileptic encephalopathy is selected from the group consisting of Dravet syndrome, infantile
spasms, or Lennox-Gastaut syndrome. In other embedimentexamples, the condition is selected
from the group consisting of epileptic encephalopathy, epileptic encephalopathy with SCN1A,
SCN2A, SCN8A mutations, early infantile epileptic encephalopathy, Dravet syndrome, Dravet
syndrome with SCN1A mutation, generalized epilepsy with febrile seizures, intractable childhood
epilepsy with generalized tonic-clonic seizures, infantile spasms, benign familial neonatal-infantile
seizures, SCN2A epileptic encephalopathy, focal epilepsy with SCN3A mutation, cryptogenic
pediatric partial epilepsy with SCN3A mutation, SCN8A epileptic encephalopathy, sudden
unexpected death in epilepsy, Rasmussen encephalitis, malignant migrating partial seizures of

infancy, autosomal dominant nocturnal frontal lobe
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epilepsy, sudden expected death in epilepsy (SUDEP), KCNQ?2 epileptic encephalopathy, and
KCNTL epileptic encephalopathy. In some embedimentexamples, the condition is a cancer.

Also provided herein is a method of treating a neurological disorder or a psychiatric
disorder in a subject in need thereof, wherein the method comprises administering to a
subject in need thereof a dosage form disclosed herein.

The disclosure provides, in part, a method of treating a pain in a subject in need
thereof, wherein the method comprises administering to the subject a dosage form disclosed
herein.

Contemplated methods include a method of treating a cancer in a subject in need
thereof, wherein the method comprises administering to the subject a dosage form disclosed
herein.

In another aspeetexample, provided herein is a method of treating or preventing a
trigeminal autonomic cephalalgia (TAC) in a subject in need thereof, comprising
administering to the subject a therapeutically effective amount of a dosage form disclosed
herein.

Also provided herein is a method of treating or preventing a trigeminal autonomic
cephalalgia (TAC) in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of Compound 1, e.g., from about 2.5 mg to about 90 mg of
Compound 1.

In another aspeetexample, provided herein is a method of treating or preventing a
migraine in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of a dosage form disclosed herein.

Provided herein, in part, is a method of treating or preventing a migraine in a subject
in need thereof, comprising administering to the subject a therapeutically effective amount of
Compound 1, e.g., from about 2.5 mg to about 90 mg of Compound 1.

In another aspectexample, a method of treating or preventing cortical spreading
depression (CSD) in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of a dosage form disclosed herein is provided.

A method of treating or preventing cortical spreading depression (CSD) in a subject in
need thereof, comprising administering to the subject a therapeutically effective amount of
Compound 1, e.g., from about 2.5 mg to about 90 mg is also provided.

Also provided herein is a method of treating or preventing a cranial neuropathy or
multiple cranial neuropathies in a subject in need thereof, comprising administering to the

subject a therapeutically effective amount of a dosage form described herein.
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In another aspectexample, a method of treating or preventing a cranial neuropathy or
multiple cranial neuropathies in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of Compound 1, e.g., from 2.5 mg to about 90 mg of Compound 1.

In another aspectexample, the present disclosure provides a method of making Compound 1:
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or a pharmaceutically acceptable salt thereof, the method comprising the steps of:

(1) contacting a solution of 2,2,2-trifluoroethanol with 5-bromo-2,3-difluoro-pyridine

thereby providing a compound of formula (11):
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(ii) contacting the compound of formula (11) with a palladium catalyst and

Br(11);

bis(pinacolato)diboron thereby providing a compound of formula (111):
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(1);

(iii) contacting the compound of formula (I11) with a palladium catalyst and 2-bromo-5-

chloro-pyrazine thereby providing a compound of formula (IV):
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(iv) contacting the compound of formula (1) with hydrazine thereby providing a compound
of formula (V):

Cl(v);
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H (V);

(v) contacting the compound of formula (V) with 2-bromo-2,2-difluoro-acetyl

chloride thereby providing a compound of formula (VI):
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N
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(vi) contacting the compound of formula (V1) with an acid thereby providing a

compound of formula (VII):
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F
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(vii) contacting the compound of formula (V1) with a silver catalyst and ethanol

thereby providing Compound 1 or a pharmaceutically acceptable salt thereof.

In another aspectexample, the present disclosure provides a method of making
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or a pharmaceutically acceptable salt thereof, wherein Compound 1 or a pharmaceutically

Compound 1:

acceptable salt thereof is provided by contacting the compound of formula (VI1):
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441. A composition in-a-desage-form-comprising:

from about 0.1 mg to about 500 mg (e.g., from about 0.5 mg to about 200 mg,
from about 1 mg to about 150 mg, from about 10 mg to about 120 mg, from about 10 mg to

about 150 mq, from about 20 mg to about 150 mg, from about 70 mg to about 120 mg, from

about 30 mq to about 60 mg, about 100 mg, or about 50 mg) of Compound 1; and
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a pharmaceutically acceptable excipient.

462. A composition in-a-desage-form-comprising:

a plurality of particles of Compound 1; and
a pharmaceutically acceptable excipient,

wherein the amount of the plurality of particles of Compound 1 in the composition is from
about 0.1 mg to about 500 mg (e.g., from about 0.5 mg to about 200 mg, from about 1 mg to
about 150 mg, from about 10 mg to about 120 mg, from about 10 mg to about 150 mg, from

about 20 mg to about 150 mg, from about 70 mg to about 120 mg, from about 30 mqg to about

60 mg, about 100 mq, or about 50 mq).

483. The composition of claim 146 or 247, wherein 10% of the plurality of particles of

Compound 1 have a particle size of less than about 1 um; or-

49— The-compesition-of any-one-of-claims46-48; wherein 50% of the plurality of particles

of Compound 1 have a particle size of less than about 4 um;_or-

50— Thecompesition-ofclatm-49; wherein 50% of the plurality of particles of Compound

1 have a particle size of less than about 2 um; or-

51— The-compesition-of-any-one-of-claims46-50; wherein 90% of the plurality of particles

of Compound 1 have a particle size of less than about 30 pum (e.qg., less than about 15 pM);

or-
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52— The-compesition-ofclaim-51 wherein 90% of the plurality of particles of Compound 1

have a particle size of less than about 5 um;_or-

53— The-compesition-of-claim-52; wherein 10% of the plurality of particles of Compound

1 have a particle size of less than about 1 um, 50% of the plurality of particles of Compound
1 have a particle size of less than about 4 um and 90% of the plurality of particles of

Compound 1 have a particle size of less than about 30 pum.

544. The composition of any one of claims 44-531-3, wherein the composition is for oral
administration; optionally-

55— The-compesition-of-any-one-of-claims44-54. wherein the dosage-fermcomposition is

in a solid form.

565.  The composition of any one of claims 44-551-4, wherein Compound 1 is in a

crystalline form.

576. The composition of any-ene-efelaims44-56claim 5, wherein the crystalline form
exhibits an X-ray powder diffraction pattern comprising peaks at the following diffraction
angles (20): 12.6+0.2, 15.8+0.2, and 18.6+0.2; or -

58— Fhe-compesition-ofany-ene-of-clatims-44-57-wherein the crystalline form exhibits an

X-ray powder diffraction pattern comprising peaks at the following diffraction angles (20):

10.7£0.2, 12.3+0.2, 12.6+0.2, 15.840.2, 18.6+0.2, and 22.6+0.2; or-

59— Fhe-compesition-of-any-one-of-claims-44-58; wherein the crystalline form exhibits an

X-ray powder diffraction pattern comprising peaks at the following diffraction angles (20):
10.7£0.2, 12.34£0.2, 12.6+0.2, 14.9+0.2, 15.8+0.2, 16.6+0.2, 16.8+0.2, 18.6+0.2, 21.0+0.2
and 22.6+0.2; or-

60—TFhe-compesition-of-any-one-of-claims44-59-wherein the crystalline form exhibits an

X-ray powder diffraction pattern substantially the same as depicted in FIG. 1.

617. The composition of any one of claims 44-661-6, wherein the dosage-fermcomposition

is in the form of a capsule or -

ofa blend.
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638. The composition of claim 61-6+627, wherein the pharmaceutical excipient is a filler

(e.g., microcrystalline cellulose or starch) or a lubricant; optionally -

64— The-compesition-of any-one-ef-claims61-63,-wherein the ratio of Compound 1 to the
filler is about 1:1 or about 1:10.

669.  The composition of any-ene-ef-claims-61-63claim 7 or 8, wherein the pharmaceutical
excipient is a filler-era-lubricant.

6710. The composition of any one of claims 7-961-66, wherein the composition ferm

comprises:
from about 50% to 90% by weight filler and

from 0% to about 5% by weight lubricant; or -

from about 1% to about 50% by weight Compound 1,

from about 50% to about 90% by weight filler; and
from 0% to about 4% by weight lubricant.

6911. The composition of any one of claims 441, 245, or 544, wherein the dosage
fermcomposition is in a liquid form.

#012. The composition of claim 1169, wherein the desage-ferm-composition is in the form

of a solution.

#%13. The composition of claim 1276, wherein the pharmaceutical excipient is selected from
the group consisting of a co-solubilizer/co-solvent (e.g., polymer (e.g., PEG 400)), an
emulsifier (e.g., a castor oil derivative, e.g., Kolliphor RH40), a surfactant (e.g., a glyceride
(e.g., Labrafil M2125 CS), a vitamin derivative (e.g., Vitamin ETPGS)), a solvent (e.g.,
propylene glycol, ethanol, diethylene glycol monoethyl ether (or Transcutol HP)).
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#214. The composition of any one of claims 69-7111-13, wherein the concentration of

Compound 1 is from about 0.1 mg/mL to about 10 mg/mL.

4#315. The composition of any one of claims 69-7111-13, wherein the composition

comprises:
from about 35% to about 45% by weight a filler (e.g., a polymer (e.g., PEG 400));

from about 5% to about 15% by weight an emulsifier (e.g., a castor oil derivative
(e.g., Kolliphor RH40); and

from about 40% to about 60% by weight water;
wherein the concentration of Compound 1 is about 0.5 mg/mL or about 0.25 mg/mL; or-

74 ——The-compesition-of-any-one-of-claims-69-71-wherein the composition comprises:

from about 55% to about 60% by weight an emulsifier (e.g., a castor oil derivative
(e.g., Kolliphor RH40);

from about 15% to about 20% by weight a surfactant (e.g., a glyceride (e.g., Labrafil
M2125 CS);

from about 5% to about 10% by weight propylene glycol; and
from about 15% to about 20% by weight ethanol,

wherein the concentration of Compound 1 is from about 5 mg/mL to about 10 mg/mL, or

from about 2.5 mg/mL to about 5 mg/mL; or-

75— Fhe-compesition-of-any-ene-of-claims-69-71-wherein the composition comprises:

from about 65% to about 70% by weight an emulsifier (e.g., a castor oil derivative
(e.g., Kolliphor RH40);

from about 18% to about 23% by weight a surfactant (e.g., a glyceride (e.g., Labrafil
M2125 CS); and

from about 7% to about 12% by weight propylene glycol;
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wherein the concentration of Compound 1 is from about 1 mg/mL to about 10 mg/mL or

from about 0.5 mg/mL to about 5 mg/mL; or-

+6—The-compesition-of-any-one-of-elaims-69-71-wherein the composition comprises:

from about 35% to about 45% by weight diethylene glycol monoethyl ether
(Transcutol HP);

from about 5% to about 15% by weight a surfactant (e.g., a glyceride (e.g., a vitamin
derivative (e.g., Vitamin ETPGS)); and

from about 40% to about 60% by weight water;

wherein the concentration of Compound 1 is from about 1 mg/mL to about 5 mg/mL or from

about 0.5 mg/mL to about 2.5 mg/mL; or-

F+——TFhe-compesition-of-any-ene-of-claims-69-71-wherein the composition comprises:

from about 30% to about 40% by weight an emulsifier (e.g., a castor oil derivative
(e.g., Kolliphor RH40);

from about 40% to about 50% by weight a surfactant (e.g., a glyceride (e.g., Capmul
MCM C8);

from about 5% to 15% by weight a plasticizer (e.g., triethyl citrate); and
from about 5% to about 15% by weight a solvent (e.g., ethanol); or-

18— The-compesition-of-any-one-of-claims-69-71-wherein the composition comprises:

from about 35% to about 45% by weight a propylene glycol monocaprylate (e.g.,
Capryol 90);

from about 15% to about 25% by weight a glyceride (e.g., caprylocaproyl

macrogolglycerides (e.g., Labrasol)) and
from about 35% to 45% by weight diethylene glycol monoethyl ether (e.g., Transcutol HP).

1679. The composition of any one of claims 441, 245, 454, and 1169, wherein the
composition desage-ferm-is in the form of a suspension-; optionally
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80— The-compesition-of-claim-79;-wherein the concentration of Compound 1 is about 0.1
mg/mL, about 0.5 mg, about 1 mg/mL, about 5 mg/mL, about 10 mg/mL, or about 15 mg/mL

of Compound 1.

178%. The composition of claim 79-166+86, wherein the pharmaceutical excipient

comprises:
about 0.5% by weight a filler (e.g., methylcellulose, e.g., 400 cP MC); and

about 0.2% by weight an emulsifier (e.g., Tween 80, e.g., Poloxamer 188); optionally

82— The-compesition-ofclaim-81,-wherein the pharmaceutical excipient further comprises

about 1% by weight a preservative solution (e.g., paraben solution).

8318. The composition of any one of claims 144, 245, and 454, wherein Compound 1 is

amorphous.

8419. The composition of any one of claims 441, 245, 454, and18-83, wherein the desage
fermcomposition is in the form of amorphous solid dispersion.

8520. The composition of claim 1984, wherein the pharmaceutical excipient is a polymer
(e.g., soluplus, Eudragit, and HPMC ASMF).

2186. The composition of any one of claims 44-851-20, wherein the composition is stable
(e.g., chemically stable) at 25°C and 60% RH for 7 days, 14 days, 21 days, 28 days, 1 month,
3 months, or 6 months.

2287. Use of the composition of any one of claims 1-21 or use of a composition comprising

from about 2.5 mqg to about 90 mg of Compound 1 in the manufacture of a medicament for A

method-of-treating a condition relating to aberrant function of a sodium ion channel in a

subject in need thereof,-comprising-administering-to-the subjecta-desage form-ora
. :  clai _
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8923. The method-ef-claim-87-0r88use of claim 22, wherein the condition is a neurological
or psychiatric disorder, optionally -

90— The-method-efany-one-of-claims-87-89-wherein the condition is epilepsy or an

epilepsy syndrome; further optionally -

91— The-method-efany-one-of-claims-87-90-wherein the condition is a genetic epilepsy,

or-a genetic epilepsy syndrome-

is-, a pediatric epilepsy

or a pediatric epilepsy syndrome.

2493. The method-efany-one-of-claims-87-92use of claim 22, wherein the condition is
developmental or epileptic encephalopathy, optionally -

94— The-method-ef-claim-93,-wherein the developmental or epileptic encephalopathy is
selected from the group consisting of Dravet syndrome, infantile spasms, or Lennox-Gastaut

syndrome, further optionally -

95— The-method-efany-one-of-claims-87-94-wherein the condition is selected from the
group consisting of epileptic encephalopathy, developmental and epileptic encephalopathy,
epileptic encephalopathy with SCN1A, SCN2A, SCN8A mutations, early infantile epileptic
encephalopathy, Dravet syndrome, Dravet syndrome with SCN1A mutation, generalized
epilepsy with febrile seizures, intractable childhood epilepsy with generalized tonic-clonic
seizures, infantile spasms, benign familial neonatal-infantile seizures, SCN2A epileptic
encephalopathy, focal epilepsy with SCN3A mutation, cryptogenic pediatric partial epilepsy
with SCN3A mutation, SCN8A epileptic encephalopathy, sudden unexpected death in
epilepsy, Rasmussen encephalitis, malignant migrating partial seizures of infancy, autosomal
dominant nocturnal frontal lobe epilepsy, sudden expected death in epilepsy (SUDEP),
KCNQ?2 epileptic encephalopathy, and KCNT1 epileptic encephalopathy.

2596. The method-ofany-one-ofclaims87-89use of claim 22, wherein the condition is a

cancer.

9726. Use of the composition of any one of claims 1-21 in the manufacture of a medicament

for A-methed-of-treating a neurological disorder, -or-a psychiatric disorder, pain or cancer in a
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10027. A-method-efUse of the composition of any one of claims 1-21 or use of a

therapeutically effective amount of Compound 1, e.q., from 2.5 mg to 90 mg of Compound 1

in the manufacture of a medicament for treating or preventing a trigeminal autonomic

cephalalgia (TAC) in a subject in need thereof-cemprising-administering-to-the-subjects

10228. The usemethed of claim 100-0-10127, wherein the TAC is selected from the group
consisting of paroxysmal hemicrania, hemicrania continua, short-lasting unilateral
neuralgiform headache attacks with conjunctival injection and tearing (SUNCT), short-lasting
unilateral neuralgiform headache attacks with cranial autonomic symptoms (SUNA), and

long-lasting autonomic symptoms with hemicrania; optionally:-

103—Fhe-method-of elaim-102; wherein the TAC is a short-lasting unilateral neuralgiform
headache attack; or-

104 —The-method-of-claim-102; wherein the TAC is SUNCT; or-

105—The-method-ofclaim-102. wherein the TAC is SUNA; further optionally—

106—The-method-ef-any-one-of-claims-100-105; wherein the subject has an inadequate

response to at least one medication used for the treatment of a TAC.
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10729. Use of the composition of any one of claims 1-21 or use of a therapeutically effective

amount of Compound 1, e.qg., from about 2.5 mqg to about 90 mg of Compound 1 in the

manufacture of a medicament forA-methed-ef treating or preventing a migraine in a subject

10930. The method-ef-claim-107-er108use of claim 28, wherein the migraine is selected

from the group consisting of migraine without aura, migraine with aura, familial hemiplegic

migraine type 1 (FHM1), familial hemiplegic migraine type 2 (FHMZ2), familial hemiplegic
migraine type 4 (FHM4), and sporadic hemiplegic migraine (SHM), optionally:

110—The-method-ef-claim-109; wherein the migraine is migraine without aura, or-
111 — The-method-ef-claim-109; wherein the migraine is migraine with aura; or-
112 — TFhe-method-of elaim-109; wherein the migraine is FHM1; or-
113—Fhe-method-of elaim-109; wherein the migraine is FHM2; or-

14— The-method-ef-claim-109; wherein the migraine is FHM4; or-

115— The-method-ef-claim-109; wherein the migraine is SHM; further optionally-

116— TFhe-method-ofany-one-of-claims-107-115; wherein the subject has an inadequate

response to at least one medication used for the treatment of a migraine.

11731. Use of the composition of any one of claim 1-21 or use of a therapeutically effective

amount of Compound 1, e.q., from about 2.5 mg to about 90 mg of Compound 1 in the

manufacture of a medicament for A-method-ef-treating or preventing cortical spreading

depression (CSD) in a subject in need thereof;-comprising-administering-to-the-subject
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11932. Use of the composition of any one of claims 1-21 or use of an effective amount of

Compound 1, e.g., from about 2.5 mqg to about 90 mg of Compound 1 in the manufacture of a

medicament forA-method-of treating or preventing a cranial neuropathy or multiple cranial

neuropathy in a subject in need thereof,-comprising-administering-to-the-subj

12133. The method-ef-claim-119-er-120use of claim 32, wherein the cranial neuropathy is

selected from the group consisting of bell palsy, microvascular cranial nerve palsy, third
nerve palsy, fourth nerve palsy, and sixth nerve palsy.

12234. The method-use of any one of claims 87-12122-33, wherein the dosage
fermcomposition is administered orally; optionally -

123— The-method-ef-any-one-of-claims-87-122,-wherein the compositiondesage-ferm is a

capsule; further optionally-

124 — The-method-efany-one-ofclaims-87-123; wherein the subject is 18 to 65 years of age.

12535. A method of making Compound 1:

or a pharmaceutically acceptable salt thereof, the method comprising the steps of:

108



(i) contacting a solution of 2,2,2-trifluoroethanol with 5-bromo-2,3-difluoro-pyridine

thereby providing a compound of formula (11):

F F

KL

F O/|
NS

Br(I);

(i) contacting the compound of formula (11) with a palladium catalyst and

bis(pinacolato)diboron thereby providing a compound of formula (111):

B/O
575
(1);

(iii) contacting the compound of formula (I11) with a palladium catalyst and 2-bromo-

5-chloro-pyrazine thereby providing a compound of formula (IV):
. F F
F>I\/o / |
N s Ay

N

(iv) contacting the compound of formula (1) with hydrazine thereby providing a

Cl(Iv);

compound of formula (V):

(v) contacting the compound of formula (V) with 2-bromo-2,2-difluoro-acetyl

chloride thereby providing a compound of formula (VI):
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F F
F>|\/
F O/|

N
~Z >N
N\)\HFF
AN Br
H

o (V);

(vi) contacting the compound of formula (V1) with an acid thereby providing a

compound of formula (VII):

. F F
o) F_F
Fx\@\hj&

N
~ "N
\N

NSSN (Vi and

(vii) contacting the compound of formula (VI1) with a silver catalyst and ethanol
thereby providing Compound 1 or a pharmaceutically acceptable salt thereof.

12636. The method of claim 12535, wherein the palladium catalyst in step (ii) or (iii) is [1,1'-
bis(diphenylphosphino)ferrocene]palladium(Il) dichloride; and/or -

127—The-method-ef-claim-125-er-126,-wherein the silver catalyst in step (vii) is silver

tetrafluoroborate; and/or -

128— The-method-efany-one-of-claims125-127-wherein the acid in step (vi) is p-

toluenesulfonic acid.

12937. A method of making Compound 1:

F F

F

F>I\/O = | FjF/o//
A",

or a pharmaceutically acceptable salt thereof, wherein Compound 1 or a pharmaceutically

acceptable salt thereof is provided by contacting the compound of formula (VI11):
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F F
F
F
F>I\/O /| iZLBr
N & N N
N
N A=y (V1)

with a silver catalyst and ethanol; optionally:-

~wherein the compound of formula (V1) is provided by

contacting the compound of formula (V1):

F F
F>I\/o
F = |
N
ZN
XN Br
H
0 2]

with an acid; further optionally -

131—The-method-ef-claim-130-wherein the compound of formula (V1) is provided by

contacting the compound of formula (V):

with 2-bromo-2,2-difluoro-acetyl chloride; further optionally-

~wherein the compound of formula (V) is provided by

contacting the compound of formula (I'V):

F F
F>I\/o
F = |

N A~

NS

cl(1V)
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with hydrazine; further optionally-

133—The-method-ef-claim-132-wherein the compound of formula (IV) is provided by

contacting the compound of formula (III):

F F
F
o |
Nx _0

B
57{<
()

with a palladium catalyst and 2-bromo-5-chloro-pyrazine; further optionally -

134—TFhe-methed-of claim-133,-wherein the compound of formula (III) is provided by

contacting the compound of formula (II):

F F

<L

F O~
N\|

with a palladium catalyst and bis(pinacolato)diboron.

Br (||)

13538. The method of claim 43437, wherein the compound of formula (I1) is provided by

contacting a solution of 2,2,2-trifluoroethanol with 5-bromo-2,3-difluoro-pyridine.

13639. The method of any one of claims £25-13535-38, wherein the silver catalyst is silver

tetrafluoroborate; and/or -

137—The-method-efany-one-ofclaims125-136,-wherein the acid is p-toluenesulfonic acid;

and /or -

138—The-method-ef-any-one-of-claims125-137-wherein the palladium catalyst is [1,1'-
bis(diphenylphosphino)ferrocene]palladium(Il) dichloride.

40. The composition of any one of claims 1-21, or a composition comprising from about

2.5 mq to about 90 mg of Compound 1, for use in therapy.
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