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or preventing spasticity which comprises administenng a therapeutically or prophyiactically

N

effective amount of an AAK! mhibitor to a patient in need thereof.

(B,
or a pharmaceutically accepiable salt thereof, wherein:

A 15 selected from

N

N7y | «
N7y o i | X
L pone

) A N . and
wherein wd denotes the point of attachment to B;
B is selected from
. . . : A,

& . & L& !
Ty Oy Dy Ty, f“mi;’”“”

*7 indicates the poind of aftachment {o R and “**7 mdicates the pout of attachment 1o ring A;

; whergin

R is selected from hydrogen, amino, -CO:H. difluoromethyl, ethyl, halo,
hydroxvmethyl, methoxy, methyl, - NHC(OYCH;, -NHCG:CHs, trifluoromethoxy, and
trfluoromethyl;

R? is selected from hvdrogen, cyano, -CHOH, halo, and methyl;

R is selacted from hvdrogen, eyano, cyclopropyl, diftusromethyl, halo, hydroxymethyl,

methoxy, methyl, methylsolfonyl, trifluoromethoxy, trifluoromethyl, ~-CHMN(CH:s ), and 3 five-
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membered aromatic ring contaimng one, two, or three heteroatoms selected from nitrogen,
oxygen, and sulfur;
R* is selected from hvdrogen, halo, and methyl;

R* is selected from

5 ;sjiO‘ -
e o
HN R® ¢ M/H?\R? & .

, and H
R® is selected from hydrogen, ethyl, fuoromethyl, diffucromethyl, methyl, and
trifluoromethyl; and

R’ is methyl.

or a pharmaceutically acceptable salt thereof, wherein:

A i3 selected {rom

N N”\\E .
: L ;{ mNﬁi\éﬁ :

denotes the point of attachment to B;

N7y
Ny ]
i NG
-

Y i i
f AN N Y
== . N7 cand ~F . whersin wd

B is selacted from phenyl and pyridinyi;

R!is selected from hydrogen, diflucromethyl, halo, methoxy,
methyl, -NBC{OYCHs, -NHCO:CH;, and influoromethyl;

R? is selected from hydrogen, -CH2OH, and halo;

R? is selected from hyvdrogen, cvano, cvelopropyl, diflucromethyl, halo, hvdroxymethvl,
methoxy, methyl, rifluoromethoxy, triflucromethyl, and a five-membered aromatic ring
containing one, two, or three heteroatoms selected from nitrogen, oxygen, and sulfur;

R*is selected from hydrogen, halo, and methyl; and

R® is selected from hydrogen, ethyl, fucromethvl, difluoromethyl, methyl, and

trifluoromethyl
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Much work remains to be done before those in the art fully understand how AAK T inlubition

can decrease neuropathic pain

Definitions

In describing and claiming the disclosed subject matter, the following terminology will
be used in accordance with the definitions set forth below.

Unless otherwise indicated, the terms “manage,” “managing” and “management”
encompass preveniing the recurrence of the specified disease or disorder in a patient who has
already suffered from the disease or disorder, and/or lengthening the time that a patient who has
suffered from the disease or disorder remains in remission. The terms encompass modulating the
threshold, development and/or duration of the disease or disorder, or changing the way that a
patient responds to the disease or disorder,

Unless otherwise indicated, the terms “prevent,” “preventing” and “prevention”
contemplate an action that occurs before a patient begins to suffer from the specified disease or
disorder, which inhibits or reduces the severity of the disease or disorder. In other words, the
terms encompass prophyviaxis.

Undess otherwise indicated, a “propbylactically effective amount” of a compound 1s an
amount sufficient to prevent a disease or condition, of one or more symptoms assoctated with
the disease or condition, or prevent ils recarrence. A “prophylactically effective amount”™ of a
compound roeans an amoumt of therapeutic agent, alone or i combination with other agents,
which provides a prophylactic benefit in the prevention of the disease. The term
“prophylactically effective amount™ can encompass an amount that improves overall
prophylaxis or enhances the prophylactic efficacy of another prophylactic agent.

Unless otherwise indicated, a “therapeutically effective amount” of a compound is an
amount sefficient to provide a therapeautic benefit in the treatment or management of a disease or
condition, or to delay or minimize one or more symptoms assoctated with the disease or
condition. A “therapeutically effective amount” of a compound means an amount of therapeutic
agent, alone or in combination with other therapies, that provides a therapeutic benefit in the
treatment or management of the disease or condition. The term “therapeutically effective
amount” can encompass an amount that iroproves overall therapy, reduces or avoids sympioms
or causes of a disease or condition, or enhances the therapeutic efficacy of another therapeutic

agent.
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Undess otherwise indicated, the terms “ireat,” “treating” and “treatment” contemplate an
action that occurs while a patient is suffering from the specified disease or disorder, which
reduces the severity of the disease or disorder, or retards or slows the progression of the disease
or disorder. As used herein, the term encompasses the management of a disease or disorder.

5 As used herein, the singular forms “a”, “an”, and “the” include plural reference unless
the context clearly dictates otherwise.

Unless otherwise indicaled, the term “about” is used herein to mean within the typical
ranges of tolerances in the art. For example, “about” can be understood as about 2 standard
deviations from the mean. In certain embodiments, about means =10%. In certain embodiments,

10 about means +5%. When about 15 present before a serigs of numbers or a range, 1l is understood

that “about” can modify each of the numbers m the series or range.

AAKR]Y Inhibitors

This invention encompasses methods of using and compositions comprising ada

mase 1 {

i) inhibitors disclosed in U8, Patent No. 9,902,722, Particular
15 compounds include those of formula (I}

R‘i

f

R2- R
R4
4.

and pharmaceuiically acceptable sahlts thereof, wherein:

A is selected from
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; wherein wd v denotes the point of attachment to B;

B is selected from
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wherein “*” indicates the point of attachroent to R and “**” indicates the point of attachment to
ring A,

R1is selected from hydrogen. amino, -C(O:H. diflucromethyl, sthyl, halo.

R

hydroxvmethyl, methoxy, methyl, ~NHC{(O)Y Hs, -NHCO2CH;, triflucromethoxy, and
trflyoromethyl;

R? is selected from hyvdrogen, cyano, -CH:OH, halo, and methyi;

R’ is selected from hydrogen, cyano, cyclopropyl, diftusromethyl, halo, hvdroxymethyl,
methoxy, methyl, methylsalfonyl, trifluoromethoxy, trifluoromethyl, -CH2MN(CH: ), and a five-
10 membered aromatic ring containing one, two, or three heteroatoms selected from nitrogen,
oxygen, and sulfur;

R' is selected from hvdrogen, halo, and methvi;

‘ é‘io/\)ﬁ/’
AT NS

s55 \JLg ?\( 6 \3{(_)' }(R;\]/ &N

i , H Cand H

15 R is selected from hydrogen, ethyl, flucromethvl, diflucromethyi, methyi, and

R is selected from

trifluoromethy i and
R is methyl,

In some embodiments of formula (1), A is selected from

20 In some embodiments of formuda (I}, B is selected from

gii* N
N and E\\“%"{

in some embodiments of formula (1), B is:

.\N’;}\ff
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Tn some embodiments of formula (1), R7 is

(j:ﬁ\gf‘
HN R

Particular AAK] mhibitors include those of formula (H):

qt

(v

4y
and pharmaceutically acceptable salts thereof, wherein:

A 1s selected from

: wherein wd
denotes the point of attachment to B;
10 B is selecied from phenyl and pyridinyd;
R! is selected from hvdrogen, diftuoromethvl, hato. methoxy,
methvl, -NHC(OMW Hs, -NHCO:CH;, and triflucromethyl;
R? is selacted from hydrogen, -CH»OH, and halo;
RY is selected from hydrogen, cyane, cyclopropyl, diflucromethyl, halo, hydroxymethyl,

1

A

methoxy, methyl, triflucromethoxy, trifluoromethyl, and a five-membered aromatic ring
containing one, two, of three heteroatoms selected from nitrogen, oxygen, and suifur;
RY is selected from hydrogen, halo, and methyl; and
RS is selected from hvdrogen, ethyl, flucromethvl, diffuoromethyl, methyl, and
trifluoromethyl.

20 In some embodiments of formuda (11}, A 1s selected from

NSy N p &
s LA, T
r‘i’ NTE and

Tn some embodiments of formula (1), B 18 pyridinvl.

10
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20.86, 21.65, 23.96, 24.48, or 24.73 degrees 2-theta {2.g., as measured using a Bruker X-ray
diffractoroeter with a LYNXEYE detector (copper Ko radiation)). When used herein to refer to
XPRD peaks, the term “about” means + 0.2 degrees 2-theta. Crystalline Form T has a melting

point of about 184 °C as deternmned by differential scanming calorimetry (DSC) (melting

endotharm). When referring to a temperature, the terms “substantially”™ and “about” mean =2 °C.

Luo G, et al, I Med Chem. 2022 Mar

24:65(6).4534-4564; and Luo G, ef ¢/, ] Med Chem. 2022 Mar 24,65(6):4457-4480.

Pharmaceutical Compositions

Pharmaceutical formulations may be adapted for administration by any appropriate
raute, for example by the oral (including buccal or sublingual), rectal, nasal, topical {including
buccal, sublingual, or transdermal), vaginal, or parenteral (including subcutaneous,
intracutaneous, inframuscular, intra-articular, intrasynovial, intrasternal, intrathecal,
ntralesional, intravenous, or intradermal injections or miusions) route. Such fornmudations may
be prepared by any method known in the art of pharmacy, for example by bringing mto
association the active ingredient with the carrigr{s) or excipient{s). Oral administration or
administration by injection are preferred.

Pharmaceutical formulations adapted for oral adounistration may be presented as
discrete urits such as capsules or tablets; powders or granules: solutions or suspensions in
agueous of non-agueous Hquids; edible foarns or whips; or oil-in-water Hguid emulsions or
water-in~oil emulsions.

For mstance, for oral administration in the form of a tablet or capsule, the active drug
component can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glvcerol, water, and the like. Powders are prepared by comminuting the
compound to a suitable fine size and mixing with a similarly comnunited pharmaceutical carrier
such as an edible carbohydrate, as, for example, starch or mannitol. Flavoring, preservative,
dispersing, and ¢olonng agent can also be present.

Capsules are made by preparing a powder mixture, as described above, and filling
formed gelatin sheaths. Glidants and lubricants such as colloidal silica, tale, magnesium stearate,
calcium stearate, or solid polvethylene glveol can be added to the powder nuxture before the

filling operation. A disintegrating or solubtlizing agent such as agar-agar, calcium carbonate, or

o)
o
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sodium carbonate can also be added to improve the availability of the medicament when the
capsule is ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents,
and coloring ageunts can also be mcorporated into the nuxture. Suitable binders include starch,
gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth or sodium alginate, carboxymethylcellulose, polyethylene
glyveol, and the like, Lubricanis used 1 these dosage lorms include sodium oleate, sodium
chloride, and the like. Disintegrators include, without limitation, starch, methyi cellulose, agar,
hetonite, xanthan gum, and the like Tablets are formulated, for example, by preparing a powder
mixture, granulating or stugging, adding a lubricant and disintegrant, and pressing into tablets. A
powder mixture 15 prepared by muxing the compound, suitable comminuted, with a dituent or
base as described above, and optionally, with a binder such as carboxymethylcelivlose, an
aliginate, gelating, or polyvinvl pvrrolidone, a solution retardant such as paraffin, a resorption
accelerator such as a quaternary salt and/or and absorption agent such as betonite, kaolin, or
dicalcium phosphate. The powder nuxture can be granulated by wetting with a binder such as
syrup, starch paste, acadia mucilage, or sohwtions of cellulosic or polvmeric materials and
foremg through a screen. As an altemative o granulating, the powder ruixture can be run
through the tablet machine and the result is imperfectly formed slugs broken into granules. The
gramtes can be lubricated to prevent sticking to the tablet forming dies by means of the addition
of stearic acid, a stearate salt, tale, or mineral oil. The lubricated mixture is then compressed inio
tablets. The compounds of the present disclosure can also be combined with a free-flowing inert
carrier and compressad into iablets directly without going through the granulating or slugging
steps. A clear or opague protective coating consisting of a sealing coat of shellac, 2 coating of
sugar or polvmeric material, and a polish coating of wax can be provided. Dvestuffs can be
added to these coatings to distinguish different unit dosages.

Oral fluids such as solution, syrups, and elixirs can be prepared in dosage unit form so
that a given quantity contains a predeternuned amount of the compound. Syrups can be prepared
by dissolving the compound in a suitably flavored agueous solution, while elixirs are prepared
through the use of a non-toxic vehicle. Solubilizers and emulsifiers such as ethoxyvlated
1sostearvi alcohols and polyoxyethylene sorbitol ethers, preservatives, flavor additive such as
peppermint oil or natural sweeteners, or saccharin or other artificial sweeteners, and the like can

also be added.

26
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Where appropriate, dosage unit formulations for oral adnunistration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the release as for
example by coating or embedding particulate material in polymers, wax, or the like.

The compounds of Formula (1), and pharmaceutically acceptable salts thereof, can also
be admunistered in the form of liposome delivery systems, such as small unifamellar vesicles,
large unilamellar vesicles, and mudtilamellar vesicles. Liposomes can be formed from a variety
of phopholipids, such as cholesterol, stearviamine, or phophatidyicholines.

The compounds of Formula (1) and pharmaceutically acceptable salts thereof may also
he delivered by the use of monoclonal antibodies as individual carriers to which the compound
molecules are coupled. The compounds may also be coupled with soluble polymers as targetable
drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolvmer,
polyhydroxvpropyimethacrylamidephenol, polyhydroxyethvlaspartamidephenol, or
polvethvieneoxidepolylysine substituted with palitoy! residues. Furthermore, the compounds
may be coupled to a class of biodegradable polymers useful i achieving controlied release of a
drug, for example, polylactic acid. polepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polvdihydropyrans, polycvanocacrylates, and cross-linked or
amphipathic block copolvmers of hydrogels,

Pharmaceutical formulations adapted for transdermal administration may be presented as
discrete patches intended to remain in intimate contact with the epidermis of the recipient for a
prolonged period of time. For example, the active ingredient may be delivered from the patch by
iontophoresis as generally described 1o Pharmaceutical Research 1986, 3(6), 318,

Pharmaceutical formulations adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solations, pastes, gels, sprays, asrosols, or
oils.

Pharmaceutical formulations adapted for rectal adminisiration may be presented as
SUppOosItories of 45 enermas.

Pharmaceutical formulations adapted for nasal adnunistration wheremn the carrieris a
solid include a course powder having a particle size for example m the range 20 to 500 microns
which is administered in the manner in which smif¥ is taken, i.e., by rapid inhalation through the
nasal passage from a contamner of the powder held close up to the nose. Suitable formudations
wherein the carrier is a liguid, for administration as a nasal spray or nasal drops, include

aguaous or oif solutions of the active ingredient.
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Pharmaceutical formulations adapted for admiustration by inhalation include fine
particle dusts or nusts, which may be generated by means of various types of metered, dose
pressurized aerosols, nebulizers, or insufflators.

Pharmaceutical formoulations adapted for vaginal admunisiration may be presented as
pessaries, tampons, creams, gels, pastes, foams, or spray formulations.

Pharmaceutical formulations adapted for parenteral admunistration include aqueous and
non-agueous sterile injection solutions which may contain antioxidants, buffers, bacteriosiais,
and soutes which render the formulation isotonic with the blood of the intended recipient; and
aqueous and non-arqueous sterile suspensions which may include suspending agents and
thickening agents. The formulations may be presented i unii-dose or multi-dose containers, for
exaraple sealed ampoules and vials, and may be stored in a freeze~-dried (yophilized) condition
requiring only the addition of the sterile Hquid carrier, for example water for injections,
immediately prior to use. Extemporaneous injection solutions and suspensions may be prepared
from sterile powders, granules, and tablets.

It should be understood that in addition to the ingredients particularly mentioned above,
the formulations may include other agents conventional in the art having regard to the type of
formulation 1 question, for example those suitable for oral admmustration may mclude flavoring

agents.

Methods of Treatment

This invention is directed, in part, to methods of treating, managing, and preventing
spasticity in a patient. Spasticity is defined as a velocity-dependent increase in tonic stretch
reflexes with exaggerated movemenis due to the hyperexcitability of stretch reflexes.
Characteristics and qualities of spasticity include: increased tone, which is an enhanced response
to musele stretch as well as a decreased modulation of stretch reflexes; spasms, which are
involuntary, repetitive, and sustained movements usually involving multiple muscle groups and
joints; and clonus, which are involuntary contractions in a thythmic pattern in response o
sudden stretch of a muscle. Chang, supra. Most cases of spasticity can be subdivided into spinal
or cerebral spasticity. Spinal spasticity results from the removal or destruction of sapraspinal
control and leads to increased excitability of motor neurons, whereas cerebral spasticity stems
from a loss of descending inhibition.

Particular embodiments of the invention comprise methods of treating, managing, or

preventing spasticity 1o g patient, which comprise ihibiting AAKL in the paticnt. In preferred

28
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embodiments, the AAKT mlubition 1s achieved by admirustering fo the patient an effective
amount of an AAKT mhibitor. Preferred AAK] inhibitors penetrate the central nervous system,
and are disclosed herein. A particdlarly preferred AAKL! inhibitor is (8)-1-((2,6-
bis{difluoromethy}-[2.4-bipyridini-5-vDoxy -2 4-dimethyvipentan-2-anune or a
pharmaceutically acceptable salt thereof

Particudar embodiments of the invention comprise methods of preventing spasticity in a
patient in need thereof, which comprise adminisiering a prophyvlactically effective amount of an
AAK inhubitor to the patient. Patients in need of such prevention include those suffering from
spinal cord injury (SCI), cerebral palsy, stroke, amyotrophic lateral selerosis, or multiple
sclerosts {(MS).

Pariicular embodiments of the imvention comprise methods of treating spasticity in a
patient in need thereof, which comprise administering a therapeutic effective amount of an
AAKT mnhibitor 1o the patient. Patients in need of such treatment include those suffering from
SCI, cerebral palsy, stroke, amovotrophic lateral sclerosis, or MS.

In certain embodiments. the AAK! inhibitor 15 administered in combination—albeit not
necessarily at the same time or in the same pharmaceutical fornmdation—with another
therapeutic commonly used o treat spasiicity. Examples of such therapeutics include centrally
acting agents such as baclofen, clonidine, and tizanidine, anticonvulsants such as
benzodiazepines and gabapentin, and peripherally acting agents such as dantrolene.

An AAK!T inhibitor may be administered to a subject in one or more doses. In some
erabodiments, the AAKY inhibitor 15 adnunistered in an amount of about 10 mg fo 1900 mg per
dose, e.g., about 10 mg to 20 mg, about 20 mg {0 25 mg, about 25 mg to 50 mg, about 50 mg o
75 mg, about 75 mg to 100 mg, about 100 mg to 125 mg, about 125 mg to 150 mg, about 150
mg to 175 mg, about 175 mg to 200 mg, about 200 rag to 225 mg, about 225 mg to 250 mg,
about 250 mg to 300 mg, about 300 mg to 350 mg, about 350 mg to 400 mg, about 400 mg to
450 mg, about 450 mg to 500 mg, about 500 mg to 750 mg, or about 750 mg to 1000 mg per
dose. Tu some embodiments, the AAK] mhibitor is adnunistered to the subject in one or more
single dose(s} of about 40 mg. In some embodiments, the AAKT inhibitor is adnunistered to the
subject inh one or more single dose(s) of about 200 mg.

In some embodiments, the amount of the AAK L mbabitor per dose 15 determined on a per
body weight basis. For example, in some embodiments, the AAKT inhibitor is administered in
an amount of about 0.5 mg/kg to 100 mg/kg, c.g., about 0.5 mg/kg to 1 me/kg, about 1 mg/kg to
2 mg/kg, about Z mag/kg to 3 mg/kg, about 3 mg/kg to S mg/kg, about S mg/lkg to 7 melkg, about
7 mg/kg 1o about 10 mg/kg, aboul 10 rog/kg to 13 mg'kg, about 15 mg/ke 1o 20 mg/kg, about 20
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mg/kg to 25 mg/kg, about 25 mg/kg to 30 mg/kg, about 30 mg/kg to 40 mg/ke, about 40 mg/kg
to 50 mg/kg, about 50 mg/kg to 60 mg/kg, about 60 mg/kg to 70 mg/kg, about 70 mg/kg to 80

mg/kg, about 80 me/ke to 90 mg/kg

=2

or about 90 mg/kg to 100 mg/kg, or more than about 100
mgkg.

Those of skill will readily appreciate that dose levels can vary as a function of several
severily of the symploms, the age and/or physical sive of the subject, and the susceptibility of
the subject to side effects. Preferred dosages for a given compound are readily determinable by
those of skill in the art by a variety of means.

In some embodiments, multiple doses of the AAK ] inhibitor are administered. The
frequency of admimistration of the AAK inhubttor can vary depending on any of a variety of
factors, e.g , severity of the symptoms, and the like. For example, in some embodiments, the
AAKYT inhibitor is administered once per month, twice per month, three fimes per month, every
other week {qow), once per week (qw), twice per week {biw), three times per week (tiw), four
times per week, five times per week, six times per week, every other day (qod), daily {gd)}, twice
a day (gid), or three times a day (1id). As discussed above, in some embodiments, the AAK1
wthibiior 15 adminisiered continuously.

The duration of administration may vary depending on anv of a variety of factors known
by those skilled in the art (e.g., patient response, route of adnunistration, dosage form). For
example, the AAK! inhibitor may be administered over a period of time of about one day to one
week, about two weeks 1o four weeks, about one month to two months, about two months to
four months, about four months to six months, about six months to eight months, about eight
months to 1 vear, about I vear to 2 years, or more,

Ersbodirents of the present invention provide methods and compostiions for the
administration of the AAK1 inhibitor 1o a patient {e.g, & human) using any available method
and route suitable for drug delivery, including /1 vive and ex vive methods, as well as svstemic
and localized routes of admimstration.

Routes of administration include oral, infranasal, intramuscular, intratracheal,
subcutaneous, intradermal, topical application, intravenous, rectal, nasal, and other enteral and
parenteral routes ol adminstration. Routes of adnunistration may be combined, if desired, or
adjusted depending upon the agent and/or the desired effect. An active agent may be
administered in a single dose or i muitiple doses using conventional methods and routes

suitable for delivery of conventional drugs, including systemic or localized routes. In general,
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routes of administration contemplated by the disclosure include, but are not himited {o, enteral,
parenteral, or inhalational routes.

Parenteral routes of administration other than inhalation administration inchide, but are
not lirnited to, topical, transdermal, subcutaneous, intramuscular, mtraorbital, intracapsular,
intraspinal, intrasternal, and mtravenous routes. Parenteral administration can be conducted to
effect systemic or focal delivery of the AAKT inhibitor. Where systemic delivery is desired,
administration typically involves invasive or svstemically absorbed topical or mucosal
admirustration of pharmaceutical preparations.

The AAK] inhibitor may also be delivered to the subject by enteral administration.
Enteral routes of administration include, but are not Himited to, oral and rectal delivery.

Methods of adnunistration through the skin or nucosa include, but are not lmauted to,
topical application of a suitable pharmaceutical preparation, transdermal transmission, injection
and epidermal administration. For transdermal transmission, absorption promoters or
iontophoresis are suitable methods, Tontophoretic transmussion may be accomplished using
commercially available patches that deliver their product continuously via electric pulses
through unbroken skin for periods of several days or more.

in some embodiments, the pharmaceutical coraposition 1s administered orally,
intravenously, subcutaneously, epidurally, intraventricularly, intramuscularly, intraperitoneally,
or via inhalation. In somes embodiments, the pharmaceutical composition is administered orally.

A preferred method of administering Compound 1 is oral, once daily, at a dose of from
about 3 mg/kg to 30 rog/ke. In one method, Coropound |18 first adrmoinistered 1o a human patient
with a 100 mg loading dose, followed by 10 mg maintenance doses thereafter. In another,
Compound 1 1s first administered to a haman patient with a 200 mg loading dose, followed by

20 mg rmoaintenance doses thereafter.

Examples

Aspects of particular embodiments of thus invention are illuminated by the following

examples.

Tablet Dosage Forms

Tablets comprising 10, 20, or 50 mg of Compound 1 as a dihyvdrogen phosphate salt

were prepared 1o a batch of 20,000 vsing the ingredients shown below:
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(e

D

! One mg of Compound 1 is equivalent to 0.7973 mg of the corresponding free base.

2 The guaantity of Compound 1 is adjusted for potency based on the supplier Certificaie of
Analysis, Assay (Weight %, HPLC). A proportionate guantity of Silicified Microcrystaliine
Cellulose and Dibasic Calcium Phosphate, Anhvdrous 15 adjusted accordingly.

3 Opadry 1T White is dispersed in Purified Water at 15% solids to coat the cores. A 50% overage
of the coating is prepared to compensate for losses during film-coating and to guarantee the
amount applied per tablet. Purified Water is removed during production.

The following steps were followed to prepare solid oral dosage forms of Compound ©:

i. The quantity of Compound 1 18 adiusted for potency based on the supplier Certificate
of Analysis, Assay (Weight %, HPLC).

2. Screen Compound 1, Silicified Microcrystatline Cellulose, Dibasic Calcium
Phosphate, Anhydrous, Croscarmellose Sodium into a bin blender and blend. Note: A
proportionate quantity of Silicified Microcrvstalline Cellulose and Dhbasic Calciom Phosphate,
Anhydrous is adjusted according to the Compound 1 potency, as determined in Step 1.

3. Screen Talc and Colloidal Silicon Dioxide into the blend from Step 2 and blend.

4. Sereen Hydrogenated Vegetable Gil into the blend from Step 3 and blend.

¥4

. Compress the blend from Step 4.
6. The tablet cores, from Step 5, are subsequently coated with an aqueous dispersion of

Opadry I White for an approximate weight gain of 4%.
J o &
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CLAIMS

What is claimed 1s:

2. A method of treating or preventing spasticity which comprises administering a
therapeutically or prophylactically effective amount of an AAKY inhibitor to a patient in need
thereof.

3. The method of claim 1 or 2, wherein the patient suffers from spinal cord injury,
cerebral palsy, stroke, amyotrophic ateral sclerosis, or multiple sclerosis.

4, The method of claim 2, wherein the AAKT inhibiior is a compound of Formula

Iy

or a pharmaceutically acceptable salt thereof, wherein:

A 15 selected from

N
N7 \i’ x o N
@; \'\/;;; K}g

wherein wd denotes the point of attachment to B;

B is selected from

. . A

O j\/\;ﬁd PR O f ,mi’;‘”f

“ . whergin
“*> indicates the point of attachment to R and “** indicates the point of attachment to ring A;

44
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R! is selected from hydrogen, amino, -CO:H, diflucromethyl, ethyl, hale,
hydroxvmethyl, methoxy, methyl, ~-NHC(OYCH;, -NHCO,CH;s, influoromethoxy, and
trifluoromethyi;

R is selected from hydrogen, cyano, -CH>(OH, halo, and methyl;

R is selected fronm hydrogen, cvano, cyclopropyl, diflucromethyl, halo, hydroxymethyl,
methoxy, methyl, methvisulfonyl, trifluoromethoxy, trifluoromethyl, ~-CH:N(CH: ), and a five-
membered aromatic ring contaiming one, bwo, or three heleroatoms selected from nitrogen,
oxyegen, and sulfur;

R* is selected from hvdrogen, halo, and methyl

R is selected from

# Y
3 \O ‘iS\ . -~
TR L 6

R is selected from hydrogen, ethyl, flucromethvl, diftuoromethyl, methyl, and

, and

trifluoromethyl; and
R is methyl.
s, The method of claim 4, wherein the AAK ] mlubitor is a compound of Formula

(i)

an,
or a pharmaceutically acceptable salt thereof, wherein:

A 15 selected {rom

N/§\L N7y
S ~
TR o LS
s TNT S ; wherein “¢ 7

denotes the point of attachment to B;
B is selected from phenyt and pyridinyi;
R is selected from hydrogen, diffuoromethyl, halo, methoxy,
methyl, -NHC(OYCHs, -NHCO:CH;, and triffuoromethyl;
45
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R? is selected from hydrogen, -CH20H, and halo;

R’ is selected from hvdrogen, cyano, cyclopropyl, difluoromethyl, halo, hydroxymethvl,
methoxy, methvl, trifluoromethoxy, trifluoromethyl, and a five-membered aromatic ring
containing one, two, or three heteroatoms selected from nitrogen, oxyvgen, and sulfur;

R is selected from hydrogen, halo, and methvl; and

RO is selected from hydrogen, ethyl, fluoromethyl, diffuoromethyl, methyl, and

trifluoromethyl
o, The method of claim 5, wherein A is
N Ny
A Lt
7. The method of claim 5, wherein B s
2 | Ny . ;\73/\\\\; .
A& E‘!w' /i '
N g S
&. The method of claim 5, wherein R’ is

L -
T
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9, A method of treating or preventing spasticity which comprises administering a

therapeutically or prophylactically effective amount of an ads
irthibitor 10 a patient in need thereof, wherein the AAK1 inhibitor is (8)-1-({2'.6-
bis{difluoromethy - 2.4"-bipyridini-5-vhoxyv -2 4-dimethvipentan-2-amane:

NN F
D

Ay
o
HN
or a pharmaceutically acceptable sali thersof
10, The maethod of claim 9, wherein the AAK Y imhabitor is ((5)-1-((2".6-

bis{difluoromethyl-[2,4-bipyridin}-3-yhoxy 3-2.4-dimethylpentan-2-aminium dilydroge

phosphate.
11 The method of claim 10, wheremn the AAKT inhibitor has a melting point of
184 £2 °C.

12. The method of claim 9, wherein the patient suffers from spinal cord injury,
cerebral palsy, stroke, amyvotrophic lateral sclerosis, or muliiple sclerosis.

13 The method of claim 9, wherein the AAK 1 inhibitor 1s administerad orally.
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