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CRYSTALLINE FORMS OF N-(5-(53-({(1R.28}-2-FLUDROCYCLOPROPYL)}-1,2,4-
QXADAZOL-G-YL2-METHYLPHENYLIMIDAZOU 2-AJPYRIDINE-3-CARBOXAMIDE

FIELD OF THE INVENTION

The present invention relates to crystalline forms of N-(5-(5-({(1R,28)-2-fluorocyclopropyl)-
1,2, 4-oxadiazol-3-yii-2-methyiphenyhlimidazof 1, 2-alpyridine-3-carboxamide. The present
invention further relates {0 the process for the preparation of the crystaliine forms of N-(5-(5-
{{(1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-methyiphenyhimidazol 1, 2-ajpyridine-3-
carboxamide. Furthermore, the invention relates 1o a pharmaceutical composition comprising
said crystalline forms of N-{(5-(5-{{1R,28}-2-8uorocyclopropyl}-1,2,4-oxadiazol-3-yi)-2-
methyiphenylimidazo{t Z-ajpyridine-3-carboxamide and at least one pharmaceutically
acceptable excipient. The pharmaceutical composition of the present invention can be used
as a medicament, in particular for the treatment a mast-cell associated disease, a respiratory
disease, an inflammatory disorder, irritable bowel syndrome (IBS), inflammatory bowel
disease {(IBD), an autcimmune disorder, a metabolic disease, a fibrosis diseass, a
dermatological disease, pulmonary arterial hypertension (PAH) and primary puimonary
hypertension {PPH). In particular, the pharmaceutical compositions of the present invention
can be used as a medicament for the treatment andf/or prophylaxds of asthma, allergic rhinitis,
pulmonary arterial hypertension (FAH), pulmonary fibrosis, hepatic fibrosis, cardiac fibrosis,
scieroderma, irritable bowel syndrome (1BS), inflammatory bowel disease (1BD), urticaris,
dermatosis, atopic dermatitis, allergic contact dermatitis, rheumatoid arthritis, mulliple
sclerosis, melanoma, a gastrointestinal stromal tumor, a mast cell umeor, mastocviosis,

anaphylactic syndrome, type | diabetes or type H diabsetes.

BACKGROUND OF THE INVENTION

N-{5-(5-({"1R 28})-2-fluorocyclopropyi}-1,2 4-oxadiazol-3-yh-2-methylphenyllimidazol1,2-
ajpyridine-3-carboxamide is a selective inhibitor of ¢-kif kinase, useful for the depletion of
mast calls and thus is useful for treating a mast-cell associated disease including asthma,
allergic rhinitis, pulmonary arterial hyperiension (PAH), pulmonary fibrosis, hepatic fibrosis,
cardiac fibrosis, scleroderma, irritable bowel syndrome (IBS), inflammatory bowel disease
(IBD), urticaria, dermatosis, atopic dermatilis, allergic contact dermatitis, rheumatoid arthritis,
muiiiple sclerosis, melanoma, a gastrointestinal stromal tumor, a mast cell tumor,

mastocylosis, anaphylactic syndrome, type | diabeles or type |l diabstes.

N-{8-{&-~{{1R,28}-2-Hucrocyclopropyil-1,2, 4-oxadiazol-3-yh-2-methyiphenvhimidazol1 2~
alpyridine-3-carboxamide can be reprasented by the chemical structure as depicled in

Formula (&)
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Formula (A).
N~{5-(5-({1R,28})-2-fluorocyclopropyi}- 1,2 4-oxadiazol-3-yh-2-methyiphenylhimidazo[1,2-
glpyridine-3-carboxarmide is disclosed in WO 2013/033070 A1 as the free form compound.

WO 2013/033070 A1 generically discloses several acid addition salts of N-(5-5-((1R,25)-2~
fluorccyclopropyi)-1,2 4-oxadiazal-3-yii-2-methyiphenyhimidaze[1, 2-ajpyridine-3-
carboxamide, such as salls with hydrobromic acid, hydrochlioric acid, sulfuric acid, nitric acid,
phosphoric acid, succinic acid, maleic acid, malonic acid, mandelic acid, acetic acid,
propicnic acid, glycolic acid, oxalic acid, fumaric acid, citric acid, tartaric acid, lactic acid,
benzoic acid, salicylic acid, glutamic acid, aspartic acid, tolusnesulfonic acid, sulfosalicylic
acid, henzenesulfonic acid, methanesulfonic acid, ethanesulfonic acid, naphihalenesulfonic
acid, such as 2-naphthalenasulfonic acid, or hexanoic acid, although the fumaric acid salt is

not specifically disclosed.

Co-crystals are structurally readily distinguishable from salts because unlike salts, their
componsnis are in a neutral state and interact nonionically. In addition, co-crystals
structurally differ from polymorphs, which are defined as including only single-component
crystalline forms that have different arrangements or conformations of the molecuies in the
crystal lattice Instead, co-crystals are structurally more similar to sclvates and hydrates, in
that both contain more than one component in the crystal fatlice and the interaction between
these components is nonionic. From a physical chemistry perspective, co-crystals can be
viewad as a special case of solvates and hydraies, wherein the second component, the ¢o-
crystal former, is nonvolatiie. (see also "Reguiatory Classification of Pharmaceutical Co-

Crystals”, Guidance for Industry, FDA, Revision 1, August 2016},

Different solid-state forms of an aclive pharmaceutical ingredient (APl ofien possess
different physical and chemical properties such as but not limited {o dissolution rate, solubility,
chemical stability, physical stability, hygroscopicity, melting point, morphology, fowability,
bulk density and compressibility. Apart from conventiona! solid-state forms of an AP, such as
polymorphs, pseudopolyvmorphs (hydrates and solvates) and salis, pharmaceutical co-
crystals open up further opportunities for customizing the physicochemical properties of APls
with a process or clinical need. For example, they can be tailored fo enhance drug product
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bicavailability and stability and to enhance the processability of APls during drug product

manufacture.

The tendency of a drug substance {0 absorb water from the environment can negatively
affect the pharmacsutical behavior and quality of a drug product. Water absorption for
example can lead {o chemical degradation {g.g. via hydrolysis}, trigger changes of the
physical form {e.g. via hydrate formation), lead {o changes in dissolution behavior and
influence powder properties such as flowability, compactability, tableting and compression

behavior elc.

Furthermore, the sudden appearance or disappearance of a metlastable polymorph can
prasent & problem in procass development. Similarly, serious pharmaceutical conseguences

arise if solid state transformations cccur in a dosage form.

Thers is thus a nesd to provide a solid state form of N-(5-(5-(( 1R 23})-2-flucrocyclopropyi}-

1.2, 4-oxadiazol-3-yi)-2-methyiphenyblimidazol 1, 2-alpyridine-3-carboxamide, which possess
physicochemical properties allowing for the reliable produciion of a safe and efficacious drug
product comprising N-{5-(5-{(1R,28}-2-fluorocyclopropyi}-1,2 4-oxadiazol-3-y)-2-
methyiphenyliimidazof1, 2-alpyridine-3-carboxamide. it is also an objective of the present
invention to provide a fumaric acid salt or co-crystal of N-(&-(5-(('1R,28)-2-fiucrocyclopropyl)-

1,2 d-oxadiazol-3-yh)-2-methyiphenyhimidazol 1, 2-alpyridine-3-carboxamide.

SUMMARY OF THE INVENTION

The present invention solves one or more of the above mentioned problems by providing a
crystalline form of N-{&8-(5-((1R,28)-2-fluorocyclopropyh)- 1,2, 4-oxadiazol-3-yi}-2-
methylphenyllimidazol 1, 2-alpyridine-3-carboxamide, which is hersinafter also referred to
“Form A7, "Form A7 of N-(5-(5-(('1R 28}-2-fluorocyclopropyl)- 1,2, 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide of the present invention possesses
favorable physicochemical properties for a drug substance infended for use in an oral solid
dosage form. Said properties include chemical stability, physical stability, hygroscopicity,

solubility, dissolution, morphology, orystallinity, flowability, compactibiiity and wettability.

In particular, the crystalline Form A of N-{&-{5-({1R 28)-2-flucrocyciopropyh)-1,2 4-oxadiazol-
3-yi-2-methyiphenylimidazo[1,2-alpyridine-3-carboxamide of the present invention
presarvas its crystal structure even when subjecied o severe {femperature and/or humidity
stress conditions or when slurried for prolonged time in various solvents. The usage of the
thermodynamically stable form of a compound is highly appreciated as polymorphic

conversions, which may occur during manufacturing process and storage of a drug
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substance can be excluded, when the stable form is used. This ensures reliable

bipavailability and therefore consistent efficacy of a drug product,

The invention also provides a pharmaceutical co-crystal of N-(5-(5-((1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide, in particular, the invention provides a pharmaceutical co-crystal of N-(5-(5-
{{1R,28-2-fiuorocyclopropyil-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazol1, 2-glpyridine-3-

carboxamide with fumaric acid.

Abbreviations

PFXRD powder X-ray diffractogram

Dsc differential scanning calorimetry
TGA thermogravimetric analysis
NMR nuclear magnetic resonance

RT room temperature

RH relative humidity

AP active pharmaceutical ingredient

Definitions

The terms "N-(5-{5-((1R, 25}-2-fluorocyciopropyh-1,2, 4-oxadiazob-3-yi)-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide form A” or "Form A of N-{8-(&-{{('1R 28}~
2-flucrocyclopropyh)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[ 1, 2-alpyridine-3-
carboxamide” as used herein, refers o the crystalline form of N-(&-(5-((1R,25)-2-
fluorocyclopropyl-1,2 d-oxadiazol-3-yii-2-methyiphenyhimidazol 1, 2-alpyridine-3-
carboxamide. Form A of N-(5-(5-((1R,25}-2-fluorocyciopropyl}- 1,2, 4-oxadiazob-3-yi)-2-
methylphenyhimidazol1,2-alpyridine-3-carboxamide can be characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of (5.0 £ 0.2)° and (12.2
+ (0.2)°, when measured at a temperature in the range of from 20 to 30 °C with Cu-Kalpha

radiation having a wavelength of 0.15406 nm.

The terms “N-{5-(5-(('1R 28}-2-fluorocyciopropyl)-1,2,4-oxadiazob-3-yi}-2-
methylphenvllimidazol1 Z-ajpyridine-3-carboxamide form HA” or “Form HA of N-(5-(5-
{1R,28)-2-fluorocyclopropy)-1,2 4-oxadiazol-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide” as used herein, refers to the crystalling form of N-(&-(5-((1R,23)-2-
fluorccyclopropyi)-1,2 4-oxadiazol-3-vii-2-methyiphenyhimidaze]1, 2-ajpyridine-3-
carboxamide. Form A of N-(5-(5-((1R 28)-2-fluorocyciopropyl)-1,2 4-oxadiazol-3-y-2-
methylphenyhimidazol1,2-alpyridine-3-carboxamide can be characterized by having a

powder X-ray diffractogram comprising reflections ai 2-Theta angles of 8.7 £ 0.2)° and (18.0



10

20

30

(¥ 1]
1

WO 2020/228746 - PCT/CN2020/090060

+ 0.2)°, when measured at a temperature in the range of from 20 1o 30 °C with Cu-Kalpha
radiation having a wavelength of 0.15406 nm.

The terms “N-{5-(5-({1R,28)-2-flucrocyciopropyly-1,2,4-oxadiazol-3-yi)-2-
methylphenylimidazolt, 2-alpyridine-3-carboxamide form HE” or “Form HE of N-(5-(5-
{{1R,28)-2-Buorocycloprapyi}-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide” as used herein, refers 1o the crystailine form of N-(5-{5-(("1R 28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide. Form A of N-{§-(5-{(1R 28)-2-flucrocycliopropyli-1,2 4-oxadiazol-3-yi}-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide can be characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of (8.7 £0.2)° and {(18.0
+ 0.2)°, when measured at a tempersture in the range of from 20 {o 30 °C with Cu-Kalpha

radiation having a wavelength of 0.154086 nm.

The term “co-crystal” as used herein refers o crystaliing materials composed of two or more
different molecular and/or ionic compounds in the same crystal lattice that are associated by
nonionic and noncovalent bonds, wherain at isast two of the individual molecular and/or ionic

compounds are solids at room temperature.

The terms "N-(5-(5-({1R,28}-2-flucrocydiopropyli-1,2, 4-oxadiazol-3-yi)-2-
methylphenyhimidazol1,2-alpyridine-3-carboxamide co-crystal with fumaric acid” or “co-
crystal of N-(5-(8-(('1R 28)-2-fluorocyclopropyi)- 1,2, 4-oxadiazol-3-yl)-2-
methylphenyllimidazol1 2-alpyridine-3-carboxamide with fumaric acid” or “N-{5-(5-{{'1R 28}~
2-8uorocyclopropyl)-1,2 4-oxadiazol-3-yi)-Z-methyiphenyliimidazo1, 2-ajpyridine-3-
carboxamide fumaric acid co-crysial” as used interchangeably herein refer {0 a crystaliine
compound comprising N-(5-(5-((1R,28}-2-flucrocyclopropyl}-1,2, 4-oxadiazol-3-yh-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide as aclive pharmacsutical ingredient and
fumaric acid as co-crystal former in the same orystal latlice, wherein the interaction between
N-{5-(5-{{1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yi)-2-methyiphenylimidazo[ 1,2~

alpyridine-3-carboxamide and fumaric acid is of nonionic and noncovalent nalure,

The term "N-(5-{5-((1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-y-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide form A” as used herein, refers (o the
crystalling form of N-{(5-(5-{(1R,28)-2-fluoroccyclopropy)-1,2, 4-oxadiazol-3-yi}-2-
methylphenyllimidazol1 2-alpyridine-3-carboxamide. Form A of N-{&-(5-((1R,28}-2-
fluorocyclopropyh-1,2 d-oxadiazol-3-y[-2-methyiphenyhimidazol1,2-ajpyridine-3-
carboxamide can be characterized by having a powder X-ray diffractogram (PXRD)

comprising reflections at 2-Theta angles of (13.2 £ 0.2)° and (19.7 £ 0.2)°, when msasured at
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a temperature in the range of from 20 to 30 °C with Cu-Kalpha radiation having a wavelength
of 0.15406 nm.

As used herein the term “room temperature” refers to a temperature in the range of from 20
to 30 °C.

As used herein, the term "measured at a femperature in the range of from 20 to 30 °C7 refers
o a measurement under standard conditions. Typically, standard conditions mean a
temperature in the range of from 20 to 30 °C, i.e. at room temperature. Standard conditions
can mean a temperature of about 22 °C. Typically, standard conditions can additionaily mean

a measurement under 20-50% relative humidity.

The term "reflection” with regard to powder X-ray diffraction as used hersin, means peaks in
an X-ray diffractogram, which are caused at certain diffraction angles {(Bragg angles) by
constructive interference from X-rays scattered by paralls! planes of atoms in solid material,
which are distributed in an ordered and repstitive pattern in & long-range positional order.
Such a solid material is classified as crystaliine material, whereas amorphous material is
defined as solid material, which lacks long-range order and only displays shori-range order,
thus resulting in broad scatiering. According to literature, long-range order .g. extends ovsr
approximately 100 to 1000 atoms, whereas short-range order is over a few atoms only {(see
Fundameniale of Powder Diffraction and Structural Characterization of Maiernials” by Vitalij K.
Fecharsky and Peter Y. Zavalij, Kiuwer Academic Publishers, 2003, page 3).

The term "essentially the same” with reference {0 powder X-ray diffraction means that
variabilities in reflection positions and relative intensifies of the reflections are {o be taken into
account. For example, a typical precision of the 2-Theta values is intherange of £ 0.2° 2-
Theta, preferably in the range of £ 0.1° 2-Theta. Thus, a reflection that usually appears at 3.8°
2-Theta for example can appear between 3.4° and 3.8° 2-Thela, preferably between 3.5 and
3.7° 2-Theta on most Xeray diffractometers under standard conditions. Furthermors, one
skilled in the art will appreciate that relative reflection intensities will show inter-apparatus
variability as well as variabilily due {0 degree of crystaliinily, preferred orientation, sample
preparation and other factors known to those skilled in the art and should be taken as

gualitative measure only.

The terms “solid form” or “solid-state form” as used herein refers to any crystalline and/or
amorphous phase of a compound. Crystalline phases include anhydrous/non-solvated forms
of a compound and their polymorphs, hydrates and solvates of a compound and their

polymorphs, salts and co-crystals of a compound and any mixtures thereof.
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As used herein, the term "amorphous” refers 0 a solid form of a compound that is not
crystalling. An amorphous compound possesseas no long-range order and does not display a

definitive X-ray diffraction pattern with reflections.

As used herein the term “polymorph” refers to crystalling forms having the same chemical
compaosition but different spatial arrangements of the molecules, atoms, and/or ions forming

the crystal.

The terms “anhydrous” or “anhydrate” as used herein refer to a crystalline solid where no
water is cooperated in or accommodated by the crystal structure. Anhydrous forms may still
contain residual water, which is not part of the orystal structure but may be adsorbed on the
surface or absorbed in disordered regions of the crystal. Typically, an anhydrous form does
not contain more than 2.0 weight%%, preferably not more than 1.0 weight% based on the
weight of the crystalline form. The water content can be determined by Karl-Fischer
Coulometry and/or by thermogravimetric analysis (TGA), e.g. by determining the mass loss
in the range of from 25 to 180 °C, 180 °C or 200 °C at a heating rate of 10 °C/min.

The term “hydrate” as used hersin, refers o a crystalline solid where either water is
cooperated in or accommodated by the orystal structure e.g. is part of the orystal structure or
entrapped into the crystal (waler inclusions). Thereby, waler can be present in a
stoichiometric or non-stoichiometric amount. When water is present in stoichiometric amount,
the hydrate may be referred to by adding greek numeral prefixes. For sxample, a hydrate
may be referred to as a hemihydrate or as a monohydrate depending on the
watsr/compound stoichiometry. The water content can be measured, for example, by Karl-

Fischer-Coulometry.

The terms “dehydrating” or “dehydration” as used herein, describe the at lsast partial removal

of water from the crystal structure of the host molecule.

The term “solvate” as used herein, refers o a crystaliine solid were either one or more
organic solvent(s) is/are cooperated in or accommodated by the crystal structure e.q. isfare
part of the crystal structure or entrapped inio the corystal (water inclusions). Thereby, the one
or more organic solvent(s) can be present in a stoichiometiic or non-stoichiometric amount,
When the one or more organic solvent(s} is/are present in stoichiometric amouni(s}, the
solvate may be referred o by adding gresk numeral prefixes. For example, a sclvate may be
referred to as a hemisolvate or as a monosolvate depending on the solvent{s)/compound
stoichiometry. The solvent content can be measured, for example, by GC, NMR, SXRD
andlor TGAMS.
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The term “non-solvated” as used herein, when talking about a crystalline solid indicates that
ne organic solvant is cooperated in or accommodatad by the orystal structure. Non-solvated
forms may stilt contain residual organic solvents, which are not part of the crystal structure
but may be adsorbed on the surface or absorbed in disordered regions of the crystal.
Typically, a non-solvated form does not contain more than 2.0 weight%, preferably not more
than 1.0 weight%, and most preferably not more than 0.5 weight% of organic solvents, based
on the weight of the crystalline form. The organic solvent content can be determined by
thermogravimetric analysis (TGA), e.q. by determining the mass loss in the range of from 25
fo 180 °C, 180 °C or 200 °C at a heating rate of 10 °C/min or by TH-NMR.

The term “isostructural solvate” as used herein, refers to solvates having the same space
group with only smail distortions of the unit cell dimensions and the same type of molecular
network of the host melscule. [sostructural solvates as defined herein, differ in the type of

grganic sclvent{s} present as gusst moleculs(s).

The terms “desolvating” or “desolvation” as used harein, describe the at least partial removal

of organic solvent from the crystal structure of the host molecule.

The N-(5-(5-({1R,28}-2-flucrocyclopropyi)-1,2 d-oxadiazol-3-yi}-2-methyiphenyhimidazol1,2-
alpyridine-3-carboxamide Form A may be referred {o herein as being characterized by a
powder X-ray diffractogram "as shown in® a figure. The person skilled in the art understands
that factors such as variations in instrument type, response and variations in sample
directionality, sample concentration, sample purity, sample history and sample preparation
may lead o variations, for exampie relating to the exact reflection or peak positions and
intensities. However, a comparison of the graphical data in the figures herein with the
graphical data generated for an unknown physical form and the confirmation that two sets of
graphical data relate to the same crystal form is well within the knowiledge of a person skilled
in the art.

The N-(5-(5-({1R,28}-2-flucrocyclopropyi)-1,2 d-oxadiazol-3-yi}-2-methyiphenyhimidazol1,2-
alpyridine-3-carboxamide Form HA may be referred to hersin as being characterized by a
powder X-ray diffractogram "as shown in" a figure. The person skilled in the art understands
that factors such as variations in instrument type, response and variations in sample
directionatity, sample concentration, sample purity, sample history and sample preparation
may lead o variations, for exampie relating to the exact reflection or peak positions and
intensities. However, a comparison of the graphical data in the figures herein with the

graphical data generated for an unknown physical form and the confirmation that two sets of
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graphical data relale to the same crystal form is well within the knowledge of a person skilled
in the art,

The N-(5-(5-((1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpyridine-3-carboxamide Form HE may be referred to herein as being characterized by a
powder X-ray diffractogram "as shown in® a figurs. The person skilled in the art understands
that factors such as variations in instrument type, response and variations in sample
directionality, sample concentration, sample purity, sample history and sample preparation
may lead o variations, for exampie relating o the exact reflection or peak positions and
intensities. However, a comparison of the graphical data in the figures herein with the
graphical data generated for an unknown physical form and the confirmation that two sets of
graphical data relale to the same crystal form is well within the knowladge of a person skilled
in the art,

The N-(5-(5-((1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpyridine-3-carboxamide fumaric acid co-crystal may be referred {0 hersin as being
characterized by a powder X-ray diffractogram (FXRD) "as shown in" a figure. The person
skilled in the art understands that factors such as variations in instrument type, response and
variations in sample directionality, sample conceniration, sample purity, sample history and
sample preparation may lead (o variations, for example relating to the exact reflection or
peak positions and intensities. However, a comparison of the graphical data in the figures
herein with the graphical data generated for an unknown physical form and the confirmation
that two sets of graphical data relate to the same crystal form is well within the knowledge of
a person skilled in the art.

As used herein, the term "mother Hquor” refers {o the solution remaining after crystallization

of a solid from said solution.

A “‘predetermined amount” as used herein with regard to N-{&-(5-{(1R,258})-2-
fluorocyclopropyli- 1,2 4-oxadiazol-3-yii-2-msthyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form A or co-orystal of the present invention refers o the initial amount of the
N-{5-(5-{{1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyimidazo[ 1,2~
alpyridine-3-carboxamide Form A or co-crystal used for the preparation of a pharmaceutical
composition having a desired dosage strength of N-{&-(5-{{'1R,2&})-2-fluoracyclopropyl}-1,2,4-

oxadiazol-3-yh-2-methyiphenylimidazo[1 2-alpyridine-3-carboxamide.

As used herein, the term “sffective amount” in conjunction with the N-{(5-{5-({"IR,28)-2~

fluorocyclopropyi)-1,2 4-oxadiazol-3-y}-2-methyiphenyhimidazol1,2-alpyridine-3-
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carboxamide Form A of the present invention encompasses an amount of the the N-(5-(5-
{{1R,28)-2-flucrocyciopropyi)-1,2 4-oxadiazol-3-y)-2-methyiphenyllimidszo[1, 2-ajpyridine-3-
carboxamide Form A or co-crystal which causes the desired therapsutic or prophylactic
effect.

As usad herein, the term “about” means within a statistically meaningful range of a value.
Such a range can be within an order of magnitude, typically within 10%, more typically within
5%, even more typically within 1% and most typically within 0.1% of the indicated valug or
range. Sometimes, such a range can lie within the experimental error, typical of standard

methods used for the measurement and/or determination of a given value or range.

As used herein, the term “essentially free of any other solid-state form” with reference to the
composition comprising the N-{&-(5-({1R,28)-2-flucrocyclopropyl)- 1,2, 4-oxadiazol-3-yi}-2-
methyiphenvhimidazol1 2-alpyridine-3-carboxamide Form A of the present invention, means
that the N-(5-(5-{(1R,28)-2-fluorocyclopropyli-1,2 4-oxadiazol-3-vi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide Form A contains at most 20 weight%,
preferably at most 10 weight%, more preferably at most § weight¥e, 4 weight%, 3 weight%, 2
weight% or 1 weight% of any other solid-state form of N-(5-(5-((1R,28})-2-fluorocyciopropyl)-
1,2 d4-oxadiazol-3-yh-2-methylphenybimidazol 1, 2-alpyridine-3-carboxamide, in particular N-
(5-(5-({1R,28}-2-flucrocydlopropyi}-1, 2, 4-oxadiazol-3-yii-2-methyiphenyhimidazol 1,2~

alpyridine-3-carboxamide form HA or Form HB, based on the weight of the composition.

The term “phammaceutically acceptable excipient” as used herain refers to substances, which
do not show a significant pharmacological activity at the given dose and that are added o a
pharmaceutical composition in addition {o the active pharmaceutical ingredient. Excipients
may take the funclion of vehicle, diluent, release agent, disintegrating agent, dissolution
modifving agent, absorption enhancer, stabilizer or a manufacturing aid among othaers.

Excipients may include fillers (diluents), binders, disinfegrants, lubricants and glidants.

The terms “filler” or “diluent” as used herein refer to subsiances that are used to dilute the
active pharmaceutical ingredient prior to delivery. Diluents and fillers can also serve as
stabilizers.

As used herein the term "binder” refers to substances which bind the active pharmaceutical
ingredient and pharmaceutically accepiable excipient together 1o maintain cohesive and

discrete portions.

The terms "disintegrant” or “disintegrating agent” as used herein refers to substances which,

upon addition to a solid pharmaceutical composition, facilitate its break-up or disintegration
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after administration and permits the release of the active pharmacsutical ingredient as

efficiently as possible to allow for its rapid dissolution.

The term “lubricant” as used herein refers {© substances which are added {0 a powder blend
o prevent the compacted powder mass from sticking to the eguipment during tableting or
encapsulation process. They aid the sjection of the tablet from the dies and can improve

powder flow.

The term "glidant” as used herein refers o substances which are used for tablet and capsule
formulations in order {0 improve flow properties during tablet compression and to produce an
anti-caking effect.

The term "photostabiiizing agent” as used herain refers {o substances which prevent or
reduce the photodegradation or photodecomposition of the active pharmaceutical ingredient
upaon fight exposure. In other words, the photostabilizing agent functions to prevent or reducs
the formation of pholodegradation products. Typically, the photostabilizing agent prevents or
reduces the photodegradation of the light sensitive active pharmaceutical ingredient by

blocking or reducing the exposure of the moleculs to light within a wavelength range.

As used herein, the term “effgctive amount” in conjunclion with a photostabilizing agent
encompasses an amount of the photostabilizing agent which is sufficient to prevent or reduce
the photodegradation of the active pharmacsutical ingredient, such that the amount of
photedegradation products that is produced is limited to a desired maximum level under
specific Hght conditions.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1: illusitrates a representative powder X-ray diffractogram (PXRD) curve of Form A of
N-(5-(5-((1R,28)-2-flucrocyclopropyi)- 1,2, 4-oxadiazol-3-yh)-2-methyiphenyllimidazo[ 1,2-
alpyridine-3-carboxamide according o the present invention. The x-axis shows the scattering
angle in "2-Theta, the y-axds shows the intensily of the scattered X-ray beam in counts of
detectad photons.

Figure 2: illustrates a representative differential scanning calorimetry (DSC) curve of Form A
of N-{5-(5-{{1R,28})-2-flucracyclopropyl}- 1,2, 4-oxadigzol-3-vi-2-methyiphenylimidazof 1,2~
alpyridine-3-carboxamide according to the present invention. The x-axis shows the
temperature in degree Celsius (°C), the v-axis shows the heat flow rate in Watlt per gram
{(Wig) with endothermic peaks going up.

Figurs 3: illustrates a representative thermogravimetric analysis {TGA) curve of Form A of N-
(5-{5-((1R,28)-2-flucrocyclopropyil- 1,2, 4-oxadiazol-3-yi)-2-methviphenyhimidazol1 2-
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alpyridine-3-carboxamide according to the present invention. The x-axis shows the
temperature in degree Celsius (°C), the y-axis shows the mass (oss) of the sampie in weight
percent (weight%).

Figure 4: illustrates a representative powder X-ray diffractogram (PARD) curve Form HA of
N-(5-(5-((1R,28})-2-flucrocyclopropyly- 1,2, 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-
alpyridine-3-carboxamide according to the present invention. The x-axis shows the scattering
angle in “2-Theta, the y-axis shows the intensity of the scattered X-ray beam in counts of
detected photons.

Figure 5: illustrates a representative differential scanning calorimetry (DSC) curve of Form
HA N-(5-(5-(("1R,25)-2-flucrocyclopropyi}-1, 2 4-oxadiazob-3-yi)-2-methyiphenyilimidazof 1, 2-
alpyridine-3-carboxamide according to the present invention. The x-axis shows the
temperature in degree Celsius (°C), the y-axis shows the heat flow rate in Walt per gram
(Wig) with endothermic peaks going up.

Figure §: illustrates a representative thermogravimetric analysis (TGA) curve of Form HA of
N-{5-(5-((1R,23)-2-flucrocyclopropyi}- 1,2, 4-oxadiazol-3-yi)-2-methyiphenyllimidazo[ 1,2~
alpyridine-3-carboxamide according to the present invention. The x-axis shows the
femperature in degree Celsiug (°C), the y-axis shows the mass (loss) of the sample in weight
parcent {(weight%).

Figure 7: illustrates a representative powder X-ray diffractogram (PXRD) curve Form HB of
N-{5-(5-{(1R,28}-2-flucrocyclopropyi)-1.2 4-oxadiazol-3-yi)-2-methyiphenylimidazo[1,2-
ajpyridine-3-carboxamide according 1o the present invention. The x-axis shows the scattering
angle in “2-Theta, the y-axis shows the intensity of the scattered X-ray beam in counts of
detected photons.

Figure 8: illustrates a representative differential scanning calorimetry (DSC) curve of Form
HB of N-(5-(5-((1R,28)-2-fluorocyclopropyh)- 1,2 4-oxadiazol-3-yl)-2-

methylphenyliimidazol1, 2-alpyridine-3-carboxamide according to the present invention. The
x-axis shows the temperaturs in degree Celsius {°0), the v-ais shows the heat flow rate in
Watt per gram (W/g) with endothermic peaks going up.

Figure 9: illusirates a representative thermogravimetric analysis (TGA) curve of Form HB of
N-(5-(5-((1R,25}-2-flucrocyclopropyi}- 1,2, 4-oxadiazol-3-yii-2-methyiphenyl)imidazol 1,2~
alpyridine-3-carboxamide according to the present invention. The x-axis shows the
femperature in degree Celsius (°C), the y-axis shows the mass (loss) of the sampie in weight
percent (weight%).

Figure 10: Hustrates a representative powder X-ray diffractogram {(PXRD) of the N-(&-{5-
{{'1R,28}-2-Buorocycloprapyi}-1,2 4-oxadiazol-3-y)-2-methyiphenyhimidazol[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal according to the present invention. The x-axis shows the
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scattering angle in “2-Theta, the y-axis shows the intensily of the scaltered X-ray beam in
counts of detected photons.

Figure 11 illustrates a representative differential scanning calorimetry (DSC) curve of the N-
{5-{5-({'1R,28}-2-fluorocyclopropyi)-1,2,4-oxadiazol-3-yl)-2-methyiphenylimidazo1,2-
ajpyridine-3-carboxamide fumaric acid co-crystal according to the present invention. The x-
axis shows the temperature in degree Celsius (°C), the y-axis shows the heat flow rate in
Watt per gram (Wig).

Figure 12: Hlustrates a representative thermogravimetric analysis (TGA) curve of the the N-
(5-(5-{{1R,28)-2-fluorocyclopropyh)- 1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazol 1, 2-
ajpyridine-3-carboxamide fumaric acid co-crystal according to the present invention. The x-
axis shows the temperature in degree Celsius (°C), the y-axis shows the mass (loss) of the
sample in weight percent {weight%).

Figure 13: lllustrates the NMR of N-(5-(5-((1R 23)-2-fluorocyclopropy}-1,2 4-oxadiazol-3-vi)-
Z-methyiphenyllimidazo[1,2-alpyridine-3-carboxamide Form A obtained in d8-DMSO.

Figure 14 lliustrates the NMR of N-{5-(5-(("1R,28}-2-flucrocyclopropyl}-1,2 4-oxadiazol-3-yh-
Z-methylphenyllimidazol1,2-ajpyridine-3-carboxamide fumaric acid co-crystal.

DETAILED DESCRIPTION OF THE INVENTION

Crystalline form

The present invention provides crystaliine forms of N-(53-(5-((1R,23}-2-fluorocyciopropyl)-
1.2, 4-oxadiazol-3-yh-2-methyiphenybimidazo[ 1, 2-ajpyridine-3-carboxamide as the aclive
pharmaceutical ingrediant, in particular crystaliine Form A of N-(5-(5-((1R 25)-2-
fluosrocyclopropyl)- 1,2 4-oxadiagzol-3-yhi-2-methyiphenyhimidazoe] 1, 2-ajpyridine-3-
carboxamide and two hydrate forms of N-(5-(5-({("1R,28}-2-fluorocyclopropyi}-1,2 4-oxadiazol-

3-yii-2-methyiphenyhimidazoe[1,2-alpyridine-3-carboxamide; Form HA and Form HB.

The N-(5-(5-((1R 28)-2-fluorocyclopropyll-1,2 4-oxadiazol-3-yl}-2-methviphenyhimidazo1,2-
ajpyridine-3-carboxamide Form A of the present invention is physically stable toward
temperature stress e.g. it shows no thermal events in a DSC experiment until if starts to melt
atabout 178 °C (Figure 2). Moreover, a TGA experiment performed with the Form A of the
present invention revealed no significant mass loss until melting (Figure 3), which indicates
the presence of an anhydrous and non-solvated solid-state form. In addition, the N-(5-(&-
{{1R,28)-2-flucrocyclopropyi)- 1,2, 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide Form A of the present invention shows advantageous dissolution behavioiur,
good chemical stability e.g. against photodegradation and is characterized by excelient
powder properties such as good flowability, high bulk density and good compressibility. All in
all, these favorable altributes allow for a robust formulation and ensure a reliable safety and
afficacy profile of a drug product containing Form A of N-(8-{8-{(1R, 28} 2-Huorocyclopropyli-
1,2, 4-oxadiazol-3-yh)-2-methylphenyhimidazol1, 2-alpyridine-3-carboxamide of the present

invention during the whole shelif-life of the product.
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The N-(5-(5-((1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenylhimidazo[1,2-
ajpyridine-3-carboxamide Form A of the prasent invention may be characterized by analylical
methods well known in the field of the pharmaceutical industry for characterizing crystaliine
solids. Such methods comprise but are not limited to powder and single X-ray diffraction,
Fourier transform and Raman spectroscopy, DSC, TGA and GMS. The N-(&-(5-((1R,28})-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yl}-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide Form HA of the present invention may be characterized by one of the

aforementioned analytical methods or by combining two or more of them.

Both N-{&-(5-({1R,28-2-Huorocyclopropyi}- 1,2, 4-oxadiazol-3-vl)-2-methylphenyliimidazo[ 1, 2-
alpyridine-3-carboxamide Form HA and N-(5-{(5-((1R,28}-2-fluorocyclopropyiy-1,2,4-
oxadiazol-3-yl)-2-methviphenyhimidazol1, 2-ajpyridine-3-carboxamide Form HB of the
present invention exhibit multiple thermal events under {emperature stress. For example in a
DEC experiment Form HA shows melting at about 87 °C, meiting at about 125 °C followed by
recrystallization, melting at about 165 °C followed by recrystallization, and melting again with
a final melting point of about 175 “C. Similarly, a DSC experiment Form HB shows melling at
about 110 °C, feliowed by recrystallisation, melting at about 125 °C followed by
recrystallization, melling at about 185 °C followsd by recrysialiization, and melting again with
a final melting point of about 175 °C. Moreover, a TGA experiment performed with the Form
HA of the present invention revealed about 8 % mass loss until melling, and Form HB

revealed about a 4.5 % mass loss until melting.

The N-(5-(5-({1R,28}-2-flucrocyclopropyi)-1,2 d-oxadiazol-3-yl)-2-methyiphenyhimidazol1,2-
alpyridine-3-carboxamide Form HA and Form HEB of the present invention may be
characlerized by analylical metheds well known in the field of the pharmaceutical industry for
characterizing crystalline solids. Such methods comprise but are not iimited to powder and
single Xeray diffraction, Fourier transform and Raman speciroscopy, DSC, TGA and GMS.
The crystalline forms HA and HB of the present invention may be characterized by one of the

aforementioned analytical methods or by combining two or more of them.

The crystalline forms of the present invention may be characterized by any one of the

following embodiments or by combining two or more of the following embodiments.
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Embodiment 1. A crystalling form of N-(5-(5-((1R,28}-2-fuorocyclopropyl}-1,2 4-oxadiazol-3-
vii-2-methylphenyhimidazol1, 2-alpyridine-3-carboxamids, herein refered o as "Form A7,
where N-(5-{5-({1R,28)-2-flucrocyclopropyly- 1,2, 4-oxadiazol-3-yi -2+
methylphenyliimidazolt,2-alpyridine-3-carboxamide can be represented by the chemical

structure as depicted in Formula A:

PN
) i
NH
o
@XN“W{‘\
. K

NG Formula A.

Embodiment 2; A crystaline form of N-(&-(5-((1R,25)-2-flucroccyclopropyl}- 1,2 4-oxadiazol-3-

yi}-Z-methylphenyiiimidazol1, 2-ajpyridine-3-carboxamide, herein refered o as "Form HA"

Embodiment 3. A crystalling form of N-(5-(5-((1R,25)-2-flucrocyclopropyi}-1,2 4-oxadiazol-3-

yii-Z-methylphenyliimidazol1, 2-a)pyridine-3-carboxamide, herein refered {0 as “Form HE"

Embodiment 4. A crystalline form of N-(5-(5-((1R 23})-2-flucrocyclopropyi)}-1,2 4-oxadiazoh-3-
yii-Z-methylphenyliimidazo{1,2-alpyridine-3-carboxamide, characterized by having a powder
X-ray diffractogram comprising refiections at 2-Theta angles of:

B.L0x02) and (22.120.2)°; or

5.0x02)°, (884202, (174:02)°, (178x02), 221202 and (2452 0.2, or
(5.0202)°, (8820.2)° (152£02)°, (171x0.2)°, (174 £0.2)°, (178 £0.2)°, (221 £ 0.2)°
(22802 and (245 0.2)°; or

(5.0£02)° (88202 and (88202 or

B.0+02)°, (88202, (08202 and (101£0.2)° or

B5.0+£02)°, 88:02)° (8802, (101202 and {114 +02)%; or

(B.O0x02) (88x0.2)°,(88x02)°, (101202, (114202 and (13.2 £ 0.2)° or
B5.0x02)° (B8x02), (88302, (10.1£0.2)°, {(114x02), (132202 and (152
0.2 or

L0202, (B8202)° (88202, (10.1£02)°, (114£02)°, (182102, (1562 0.2)°
and (171 202y or

5.0202)°, (8820.2)° 8802y, (10.1x02)°, (11.4x02), (13.2£0.2)°, (1582 £ 0.2)",
(174202 and (174 2 0.2)° or

(B0£02)°,(88x02)° (88102, (10.1202)°, (114202y, (13.220.2)°, (1522 02)°,
(171202, (174202 and (178 £0.2)°; or



10

[y
¥4}

]
(¥

30

WO 2020/228746 - 16 - PCT/CN2020/090060

50202y, 88102, (88+£0.2)°, (101202) ¢
(171202, (174202, (176202 and (185 £ 0.2)%; or
BO202)°, 8802, (982027, (101202, (114202, {(132+£02)°,(152+:02)°,
(1741£02)°, (1742020, (17802, (18502 and (18.7 £ 0.2}, or

(B.0x02° (88102, (88202, 101202y, (114202)°, (132202, (152102,
(1712020, (174202)°, (178202, (185202)°, (187202 and (2032 0.2)"; or
BO020.2)°, 88202, 88202, (101202, (114£02)°, (13.22 02y, (152 £ 0.2)°,
(171202, (174202, (178 £02)°, (1852 02)°, (1972 02)°, G003+ 0.2)" and (221 &
3.2y or

(B0202), (B8x02)°, (08202, (01202 (1142020, (132+£0.2), (152x202)°
(171202, (174202, (178202, (185202, (10.7£0.2), (20,3202, (2214
02y and (22812 0.2)°; or

B.0x02)°, (8802, (88202, (10.1£02)°, (114202)°, (132£0.2)°, (152+0.2)°,
(171202, (174202, (1768202, (185x02)°, (18.720.2)°, (203202, 2212
0.2, 228202y and 245+ 0.2)°; or

5.0x02)°, 88102, 88x02°, (101202, (114£02)°, (13202, (152+£0.2),
(171202, (174202, (1786 £0.2)°, (185202, (19.7£0.2)°, (2032 0.2y, 221 %
0.2y, (228202, (245202 and 25892 0.2); or

50202y, (88x02)°, 898202y, (101202 (114202, 132202y, (15212 02)°,
(171202, (174202, (178202, 185+ 0.2, (18.7+0.2)°, (2032 0.2y, (221 %
0.2)°, (2282 0.2)°, (2452 0.2, (25,82 0.2)° and (26.7 £ 0.2)°,

when measured at RT with Cu-Kaipha radiation having a wavelength of 0.15406 nm.

s

Embodiment 5. A crystalline form of N-(5-{5-({(1R,25}-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-
yii-2-methylphenyliimidazol1, 2-alpyridine-3-carboxamide, characterized by having a powder
X-ray diffractogram comprising reflections at 2-Theta angles of (502 0.2)° and 22.1 £ 0.2)°,
when measured at a temperature in the rangse of from 20 to 30 °C with Cu-Kalpha radiation

having a wavelength of 0.15408 nm.

Embodiment 8: The crystalline form Embodiment 5 characterized by having a powder X-ray
diffractogram comprising additional reflections at 2-Theta angles of (88 £ 0.2)°, (174 £ 0.2)°,
(17.6 £ 0.2)°, and (24.5 £ 0.2}°, when measurad at a femperature in the range of rom 20 to
30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 7. A crystalline form of N-{(5-(5-({(1R,28}-2-fuorocyclopropyi}-1,2 4-oxadiazol-3-
vii-2-methylphenyhimidazol1, 2-alpyridine-3-carboxamide, characterized by having a powder

X-ray diffractogram comprising reflections at 2-Theta angles of:
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Ho20 N and (221201 or

BoOL0NH, @820, (174200, (178201, 221201 and (245 £ 0.1)°; or
BO+0N, B8, (182200, (1712007, (174201, (1762 0.1)°, (2212 0.1y
(22801 and (245 0.1, or

(BOL0N, 88201 and {(88x0.1); or

Boz01Y, 882010, 8820V and (101201 or

GBox01Y, 882005, 88201, {10120 and (114201, or

Box01Y, 8820405, 8.8201°, (101201, (114201 and (13.2£0.1)% or
(50201, (88201, 88201, (101201, (11420.1)°,(13.22 01 and (152 %
0.1 or

BO20NH, @820, 082010, (101201, (114201, (132201, (1522 0.1°
and (1712 0.1 or

BOox01°, 8801, (88201, (101201, (1142 0.1)°, (132£0.1)°, (152 £ 0.1)°,
(1741201 and (174201, or

GO0, B804, (88201, (101201, 14201, (13220.1°, (15212 0.1)°,
(171201, (174201 and (178 20.1)°; or

GoOx0NH, 88201, 838201, {(10120.1)°, (114201, (132201, (1522 0.1)°,
{(171201)°, (174201, (178201 and (185 £ 0.1)°; or

50201, 88201, 88201, (101201, (114201, (13.22 0.1, (152 £ 0.1)°,
(174201, (17400, (178201, (185201 and (18.7 2 0.1)"; or

BO020NH, 8201, 082010, (1012010, (114201, (132201, (1522 0.1)°,
(171200, (17401, (176820.1°, (18501, (187201 and (203 £ 0.1)°; or
BOox01°, 8801, (883201, (101201, (11420.1)°, (132£0.1)°, (152 £ 0.1)°,
(171201, (174201, (178 £0.1)°, (185201, (187201, (203201 and 221 %
o1y or

BoOx01, 88201, 838201, (101201, (114201)°, (132201, (152 £0.1)°,
(74201, (174201, (178 20.1)°, (1852 0.1)°, (19.7 2 0.1)°, (2032 0.1, (221 %
0.1 and (228 £ 0.1} or

BOL01, 8201, 08201, (101201, (114201, (1322 0.1, (1522 0.1)°,
(74201, (17400, (17.820.1)°, (1852 0.1)°, (127 £ 0.1)°, (20.3 2 0.1)°, (221
0N, 228201y and (2452 0.1) or

Bo0x01°, 88201, (88201, (101201, (114201, (132£0.1)°, (152 £ 0.1)°,
(74201, (174201, (178 £0.1)°, (185201, (1872 0.1°, 203 £ 0.1)°, 2821z
01, 228+0.1, (245201 and 259+ 0.1); or

*



10

rD
N

WO 2020/228746 - 18- PCT/CN2020/090060

(o201, @820, 882010, (1012010, (114201, (132201, (1522 0.1)°,
(171201, (1742017, (17820 1)°, (1852 0.1)°, (187 £ 0.1)°, (20.3 2 0. 1)°, (221
01)°, (2282 0.19)°, (245 £0.D°, (2583 0.1)° and (287 £ 0.1)°,

when measured at RT with Cu-Kalpha radiation having a wavelength of 015406 nm.

s

Embodiment 8: A crystalline form of N-(5-(5-((1R 23)-2-flucrocyclopropyl}- 1,2, 4-oxadiazol-3-
yvii-Z-methylphenyliimidazo1, 2-alpyridine-3-carboxamide, characterized by having a powder
X-ray diffractogram comprising reflections at 2-Theta angles of .02 0.1 and 221 £ 0.1)°,
when measured at @ temperature in the rangs of from 20 to 20 °C with Cu-Kaipha radiation

having a wavelength of 0.15408 nm.

Embodiment 81 The crystalline form Embodiment 8 characterized by having a powder X-ray
diffractogram comprising additional reflections at 2-Theta angles of (88 £ 0.1)°, (17.4 £ 0. 1)°,
(17.6 £ 0. 1) and (24.5 £ 0.1)°, when measured at a temperaturs in the range of from 20 {o

30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 10 A crystalline form of N-(5-(5-((1R,28)-2-fluorocyclopropyl}-1,2 4-oxadiazol-
3-yl-2-methyiphenyhimidazo[1, 2-ajpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram essentially the same as shown in figure 1 of the present
invention, when measwred at room {emperature with Cu-Kalpha radiation having a

wavelsngth of 0.15408 nm.

Embodiment 11 A crystailine form of N-{(&-(6-{{(1R,28})-2-flucrccyclopropyli-1,2 4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1,2-ajpyridine-3-carboxamide, characterized in that the

crystalline form is anhydrous.

Embodiment 12: A crystalline form of N-(5-(5-({1R,28)-2-flucrocyclopropyli-1,2,4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide, characterized in that the

crystalline form is non-solvated.

Embodiment 13 A crystaliine form of N-{&-(5-({1R,28)-2-fluorocyciopropyl)- 1,2, 4-oxadiazol-
3-yli-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide, characterized by having a
differential scanning calorimetry curve comprising an endothermic peak having an onset

femperature of (175.0 £ 0.5) °C, when measured af a heating rate of 10 Kimin.

Embodiment 14: A crystailine form of N~(5-(5-({(1R,25)-2-fluorocyclopropyl}-1,2,4-oxadiazol-
3-yl-2-methyiphenyhimidazo[1, 2-alpyridine-3-carboxamide, characterized by having a
differential scanning calorimetry curve comprising an endothermic peak having a psak

temperature of (175.2 £ 0.5) °C, when measured at g healing rate of 10 Kimin.
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Embodiment 15 A crystailine form of N-{(5-(5-({1R,28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-
3-yi-2-methyiphenylhimidazo[1, 2-ajpyridine-3-carboxamide, characterized by having a
thermogravimetric analysis curve showing a mass loss of (.01 weightSs or less, preferably of
(.007 weight% or less based on the weight of the crystaliine form, when heated from room

temperature to 180 °C at a rate of 10 Kimin.

Embodiment 16: A crystalline form of of N-(5-(5-((1R 28)-2-flucrocyclopropyi)-1,2 4-
oxadiazol-3-yh-2-methyiphenyhimidazo[1, 2-alpyridine-3-carboxamide, characterized by
having a thermogravimetric analysis curve showing a mass loss of not more than 0.01
weight%, based on the weight of the crystaliine form, when heated from 30 °C to 180 °C ata

rate of 10 Kimin.

Embodiment 17: A crystalline form of N-{&-(5-({1R,28)-2-flucracyciopropyly- 1,2 4-oxadiazol-
3-yi-2-methyiphenyhimidazol1,2-alpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of.

(8002 and(328x£0.2)"; or

6.4 2020, 8.0£02)° and (101 202y or

42020 (80202, (101202 and (10.7 £ 0.2)° or

6.4x02)° (80202, (101202, (107 £02)°and (128 £0.2)°; or

842020 B0202)° (101202, (107 £02)°, (128202 and (136 £0.2)
8.4x02)° B0202)°, (101202, (107£0.2)°, (1282 02), (1382 02y and (168.3 ¢
3.2 or

B4x02)°, B.0£02), (101£02), (1072020, (128 £0.2)°, (138 0.2y, {16.3£0.2)°
and (16.8x0.2)° or

$4£02)° 80x02)° (101£02)°, (107 £0.2)°, (128202)°, (1386 £0.2)°, (16.3 £ 0.2)°,
{168+ 0.2)° and (184 £ 0.2)%;

64+£02)° B0x02° (101£02)°, 107 £0.2)°, (128202)°, (138 £0.2)°, (163 0.2y,
(168 x0.2)°, (184202 and (183 +0.2)°; or

64 202)° (80x02)° (10.1202)° (10.7202)°, (128202, (138 £0.2Y, (183 £0.2)°,
(168202, (1842020, (193202 and (1892 0.2)°; or

B4£02)° B0202)° (10.1202)°, (10.7£0.2)°, (12802, (1386 £0.2)°, (183 £0.2),
(18.810.2)°, (184 £0.2)°, (183 0.2)°, (188202 and 216 £ 0.2)°; or

B42£02)° 80x02)° (10.1202)° (107 £0.2)°, (128 £0.2)°, (136 £0.2)°, (16.3 £ 0.2)°,
(16802, {184 £02)°, (183202, (18.9202)°, (216202 and 259+ 0.2)°; or
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B84+02)° 80202, (101202)°, {(107+£0.2)°, (128202)°, (1362 0.2), (163 x0.2)°,
(16.8202)°, (184 +£02)°, (18.320.2)°, (198+02)°, 216202)°, 258202 and (3698 ¢
4.2y or

4202 80202, (101£02°, 107202)°, (128202, (136+£02)°, (183 £0.2)°,
{(18.820.2)°, (184 x0.2)°,(19.3£0.2)°, (1982 02), (2182 02)°, (259 0.2)°, (2689«
0.2)° and (32.8 £ 0.2)°,

when measured at RT with Cu-Kalpha radiation having a waveiength of 0.15408 nm.

Embodiment 18 A crystalline form of N-{&-(5-({1R,28)-2-flucrocyclopropyli-1,2 4-oxadiazol
3-yi-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of (8.0 £ 0.2y and (32.8

* 0.2)°; when measured at RT with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 19 The crystaliine form Embodiment 18 characterized by having a powder X-
ray diffractogram comprising additional reflections at 2-Thela angles of (128 £ 0.2)°, (216 x
0.2)" and (25.9 £ 0.2)°, when measured at a temperature in the range of from 2010 30 °C

with Cu-Kalpha radiation having a wavelength of 0.15406 nm.

Embodiment 20: A crystailine form of N-{(8-(5-{(1R,28)-2-flucrocyclopropyl- 1,2, 4-oxadiazol-
3-yii-Z-methyiphenybimidazo[1,2-ajpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of:

8O0 and (32801 or

84201, Box0 Y and (101201 or

B4201°, BO201T, (101201 and (10.7 2 0.1)° or

BA4201° B0, (01201, (107201 and (128201 or

BAx0ON°, B0, (101201, (107 20.1)°, (128 £ 0.1)° and (13.8 £ 0. 1),
BA£01, BOL0N, (101 200°, (107 20.1)°, (1282 0.1)°, (136201 and (183 £
.0 or

B4201°, BO£0D°, (101201, (107201, (128200, (1382 0.1)°, (183 0.0)°
and (1682 0.1)" or

B4x01° 80201, (10120D°, (107 20.0°, (128201, (138 £ 0.1)°, (183 £ 0.1)°,
(168 0.1)° and (184 £ 0. 1)

©4201°, B0201° (10120D° (107201, (128201, (138 £0.1)°, (183 £0.1)°,
(188 0.1)°, (1842 0.1 and (1832 0.1)%; or

BA4201)°, 80201)°, (1012015 (107 20.1)°, (1282 0.1)°, (186 £ 0.1)°, (18.3 £ 0.1)°,
(188x0.1)°, {184 £ 0.4}, (183201 and (198 £ 0. 1" or
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B4+01° GO0, (01200°, (107 £0.13°, (282 0.1), (1362017, (163 x0.1)°,

(188+£0.1)°, (184 +0.1)°, (1832 0.1)°, (18923 £ 0.1y and (218 £ 0.1)°;

©.4+010° @BO0201, (101200, (107 20.0)°, (1282 0.1)°, (1382 01", (18.3 2 0. 1),

(880 10°, (184 x01)°, (1832 0.1)°, (188201, 18201V and 258 0.1 or

©4201° 80201, (101200, (107 20.1)°, (1282 0.1, (138 £ 0.1)°, (18.3 £ 0.1)°,

(188201, (184201, (183201, (198201, 218201, 2808201 and (268 &

o4y or

(6.4 +0H°, 0x0.D°, (10120 1°, (107201, (128 x0.1)°, (138 £0.1)°, (183
{1880, (184201, (1932 0.1)°, (188201, 2182 0.1)°, (259 0.1)°

(2%; 9x0.1)° and (326 2 0.1)°,

when measured at RT with Cu-Kalpha radiation having a wavelength of 0.15406 nm.

Embodiment 21: A crystalline form of N-{5-(&-{{"1R,28)-2-fluorocyclopropyl)-1.2 4-oxadiazol-
3-yl-2-methyiphenyhimidazo[1,2-ajpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of (8.0 £ 0.1)" and (32.6

1 0.1)°; when measwed at RT with Cu-Kalpha radiation having a wavelength of 0.154086 nm.

Embodiment 22; The crystaliine form Embodiment 21 characlerized by having a powder X-
ray diffractogram comprising additional reflections at 2-Theta angles of (1282 0.1)°, 2186 %
0.1)° and (25.8 2 0.1)°, when measured at a temperature in the range of from 200 30 °C

with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 23: A crystailine form of N-(5-(5-{{1R,28)-2-flucrocyclopropyli-1,2, 4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram essentially the same as shown in figure 4 of the present
invention, when measured at room temperaturs with Cu-Kalpha radiation having a
wavealength of 0.15408 nm.

Embodiment 24: A crystalline form of N-(5-(5-((1R,28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1, 2-ajpyridine-3-carboxamide, characterized by having a
differential scanning calorimetry curve essentially the same as shown in figure 5 when

measured with a DSC at a heating rate of 10 Kimin.

Embodiment 25: A crystailine form of N-(&-(5-{({1R,28}-2-flucrccyclopropyli-1,2,4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1, 2-alpyridine-3-carboxamide, characterized by having a
thermogravimetric analysis curve essentially the same as shown in figure § when heated

from room temperature to 112 °C at a rate of 10 Ki/min.
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Embodiment 28: A crystailine form of N-{(5-(5-({1R,28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-
3-yi-2-methyiphenylhimidazo[1, 2-ajpyridine-3-carboxamide, characterized by having a
thermogravimetric analysis curve showing a mass loss of 5.5 weight% or less, preferably of
£.3 weight% or less based on the weight of the crystalline form, when heated from roeom

temperature to 112 °C at a rate of 10 Kimin.

Embodiment 27: A crystailine form of N-(5-(5-{{1R,28}-2-flucrocyclopropyli-1,2,4-oxadiazol-
3-yii-2-methyiphenyhimidazo[ 1, 2-alpyridine-3-carboxamide, characterized by having a
thermogravimetric analysis curve showing a mass loss of 5.5 weight% or less, preferably of
5.3 weight% or less based on the weight of the crystalline form, when heated from 30 °C {o
112 °C at g rate of 10 K/min.

Embodiment 28: A crystailine form of N-(53-(5-((1R,23)-2-fluorocyclopropyl}-1,2,4-oxadiazol-
3-yi-2-methyiphenyhimidazol1,2-alpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflections at 2-Theta angles of.

(23802 and (297202 or

B.72020° (101202)°,(107202), (112202 and (136 £0.2)%; or

B.7202)° (10120.2)°,(107202)°, (1122032, (138202 and (18.5 2 0.2)"; or
B.7+0.2)°, (101202, (1072 0.2)°, (11.2202)°, (138 +£0.2)°, {1652 02)  and (180 %
3.2 or

B7£02)°, 101202, (107 202)°, (1M12202), (136 02y, (185 0.2y, (180 02y
and (18.1+£0.2)°, or

B.7+02)°, (101202, (107202, (112202, (13602, (16.5:0.2)°, (180«
0.2)°, (181202 and (202 0.2)%; or

B.7x02)°, (101202, (107202, (1M12£0.2)°, (138£02)°, (185 02)°, (180 %
027, (1912 02)°, (202 202" and (2352 0.2)°; or

B.7202°, (101202)°, (107 202)°, (112202, (18802, (16.520.2)°, (180
0.2)°, (1912 0.2)°, (202 £ 0.2)°, (2352 0.2 and (23.8: 0.2)°; or

8.7202)°, (101x£02)°, (10.7202)°, (1122 02)°, (1381 0.2), (16.520.2)°, (180 ¢
0.2y, (1812 0.2)°, (202 £ 0.2)°, (235 £ 0.2)°, (283.8 £ 0.2)° and (5.0 £ 0.2)%;

B8.7£02)°, (101202, (107202, (112202)°, (1386x02)°, (16.5x02)°, (180
0.2)°, (181202, {202+ 0.2)°, (23.5+02)°, (23.8x0.2)°, (25.0+£0.2)° and (26.4 x 0.2)";

or
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B.7+0.2)° (10.1£0.2° (1072020, (11.2+£02)°, (136£02)° (16502, (180 %
0.2)°, (191 £0.2)°, (202 £0.2)°, (225 £ 0.2)°, (23.8 £ 0.2)°, (25.0 £ 0.2)°, (26.4 £ 0.2)° and
(28.7 £ 0.2)°; or

6.7 £0.2)°, (101 £0.2)°, {107 £0.2)°, (11.2 £ 0.2)°, (136 £ 02)°, (1652 0.2)°, (16.0 %
0.2)°, (19.1£0.2)°, (202 £0.2)°, (235 £ 0.2)°, (23.8+£0.2)°, (2502 02)°, (264 02)°,
(28.7 £ 0.2)° and (29.7 £ 0.2)°,

when measured at RT with Cu-Kalpha radiation having a wavelength of 015408 nm.

Embodiment 29; A crystalline form of N-{&-(5-({1R,28)-2-flucrocyclopropyly-1,2 4-oxadiazol
3-yi-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflsclions at 2-Theta angles of (22.8 £ 0.2)° and
(29.7 £ 0.2)°, when measured at RT with Cu-Kaipha radiation having a wavelength of
018408 nm.

Embodiment 30. The crystaliine form Embodiment 18 characlerized by having a powder X-
ray diffractogram comprising additional reflections at 2-Theta angles of 235+ 0.2)°, (238 ¢
0.2)° and (28.7 £ 0.2)°, when measured at a temperature in the rangs of from 20 to 30 °C

with Cu-Kalpha radiation having a wavelengih of 015408 nm.

Embodiment 31 A crystaliine form of N-(5-(5-((1R, 25}-2-fluorocyciopropyl)- 1,2, 4-oxadiazol-
S-yi)-Z-methyiphenyhimidazoe[1,2-glpyridine-3-carboxamide, Form HB, characterized by
having a powder X-ray diffractogram comprising reflections at 2-Theta angles of:
(238201 and 207 £ 0.1)% or

(2352 0.1)°, (2382 0.1 and (2B.7 £ 0. 1), or

B.7£0.1, (101201 and (10.7 £ 0.1)°, or

B.7£0.1°, (101201, (107 201 and (11.2 2 0.1)%; or

B.7£04°, (101201, (107201, (112201 and (138 2 0.1)°; or

B7+0H°, (101200, (107201, (M220.1)°, (138201  and (1852 0.1)% or
B.7+00° (101201, (107201, (112201, (138201, (185x 0.1 and (180 £
a1y or

B7x010°, (101 201°, (107 20.0°, (1122 0.1°, (1382 0.1)°, (1852 0.1)°, (1802 01y
and (1812 0.1)° or

@701, (101200, (107201, (112201, (1882 0.1)°, (1852 0.1)°, (180 ¢
0.0)°, (181201 and (201 £ 0.1)°; or

B.7x00° (10120.)°, (107 201)°, (112200, (1882 0.1)°, (1652 0.1)°, (180 ¢
0.1, (181201, 201201 and 2352 0.1)°; or
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B.7+0.9° (1012007 (107 £ 0.1, (11.2£0.1)°, (1362 0.D°, (165 0.1)°, (180 %
0.1)°, (19.1 £ 0.1°, (201 £ 0.1)°, (225 £ 0.1)° and (23.8 £ 0.1)% or

@7 +0.9° (101 £0.1° (107 £ 0.1, (11.2£0.1)°, (138 £0.1)°, (185 0.1)°, (18.0 %
0.1)°, (19.1 £ 0.1)°, (201 £0.1)°, (23.5 £ 0.1)°, (23.8 £ 0.1)° and (25.0 £ 0.1)°;

6.7 0.1, (101£0.10°, (107 20.0°, (112201, (1386 £ 0.1)°, (1852 0.1)°, (18.0 %
0.4, (191 £0.1)°, (201 £0.1)°, (2352 0.1), (238 £0.1)°, (250 £0.1)° and (26.4 £ 0.1)°;
or

(6.7 +0.1)° (101 £0.1)°, (10.7 £ 0.1)°, (11.2 £ 0.1, (136 £ 0.1)°, (165 £ 0.1)°, (18.0 ¢
0.1)°, (191 £0.1)°, (201 £ 0.1)°, (235 £ 0.9)°, (23.8 £ 0.1)°, (25.0 £ 0.1)°, (26.4 £ 0.1)° and
(28.7 £ 0.1)° or

B.7+0.9° (1012007, (107 £ 0.1, (11.2£0.1)°, (1362 0.D°, (165 0.1)°, (180 %
0.1)°, (191 £0.1)°, (202 £0.1)°, (235 £ 0.1)°, (23.8 £ 0.1)°, (25.0 £ 0.1)°, (26.4 £ 0.1)°,
(26.7 £ 0.1)° and (29.7 + 0.1)°,

when measured at RT with Cu-Kalpha radiation having a wavelength of 015406 nm.

Embodiment 32: A crystailine form of N-(&-(6-{(1R,28})-2-flucrceyclopropyli-1,2 4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1,2-ajpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram comprising reflections ai 2-Theta angles of (22.8 £ 0.1)° and
{29.7 £ 0. 1)°, when measured at RT with Cu-Kalpha radiation having a wavelength of
0.15408 nm.

Embodiment 33: The crysialiine form Embodiment 18 characterized by having a powder X-
ray diffractogram comprising additional reflections at 2-Theta angles of 2352 0.1)°, (23.8 x
0.1)° and (28.7 £ 0.1}, when measured at a temperature in the range of rom 200 30 °C

with Cu-Kalpha radiation having a wavelength of 8.15406 nm.

Embodiment 34: A crystalline form of N-(5-(5-{(1R,28)-2-flucrocyclopropyl}- 1,2 4-oxadiazol-
3-yl-2-methyiphenyhimidazo[1,2-ajpyridine-3-carboxamide, characterized by having a
powder X-ray diffractogram essentially the same as shown in figure 7 of the present
invention, when measwred at room {emperature with Cu-Kalpha radiation having a

waveiength of 0.15400 nm.

Embodiment 35 A crystailing form of N-(5-(5-({1R,28}-2-Aucrocyclopropyly-1,2,4-oxadiazol-
3-yi-2-methyiphenyhimidazo[ 1, 2-ajpyridine-3-carboxamide, characterized by having a
differential scanning calorimetry curve essentially the same as shown in figure 8 when

measurad with DSC at a heating rate of 10 K/min.
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Embodiment 38: A crystailine form of N-{(5-(5-({1R,28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1, 2-ajpyridine-3-carboxamide, characterized by having a
thermogravimetric analysis curve essentially the same as shown in figure 8 when heated

from room temperature to 100 °C at a rate of 10 Kimin.

Embodiment 37: A crystailine form of N-(&-(5-{({1R,28}-2-flucrccyclopropyli-1,2,4-oxadiazol-
S-yii-Z-methyiphenyhimidazel1,2-glpyridine-3-carboxamide, characterized by having &
thermogravimetric analysis curve showing a mass loss of 5.0 weight% or less, preferably of
4.5 weight% or less based on the weight of the crystalline form, when heatad from room

temperaturs to 100 °C at a rate of 10 K/min.

Embodiment 38: A crystailine form of N-(5-(5-({(1R,28)-2-flucrocyclopropyl}-1,2,4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide, characterized by having a
thermogravimetric analysis curve showing a mass loss of 5.0 weight% or less, preferably of
4.5 weight% or less based on the weight of the crystallineg form, when heated from 30 °C lo
100 °C at a rate of 10 Kéimin.

Thermal analyses such as DSC and TGA reveasled that the N-(5-(5-((1R,28)-2-
fluorocyclopropyly-1,2 d-oxadiazol-3-yii-2-methyiphenylimidazof 1, 2-ajpyridine-3-
carboxamide Form A of the present invention is thermally highly stable e.g. does not undergo

phase transformations or decomposition until it melts at about 175 °C.

This is in conirast to the Form HA and Form HB of fres form N-(5-{8-((1R,28}-2-
fluorocyclopropyl)-1,2 4-oxadigzol-3-vii-2-methyiphenyhimidaze]1 2-ajpyridine-3-
carboxamide, which show thermal events such as dehydration/desolvation and
recrystallization events during DSC experiments, indicating solvent/water losses and phase
fransformations. it is worth mentioning that Form A and Form B of N-{(&-{&-{(1R,28}-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-vi}-Z-methyiphenyhimidazol 1, 2-ajpyridine-3-
carboxamide appear 1o at least partislly transform to N-(5-(5-((1R,28)-2-flucrocyclopropyl}-
1.2, 4-oxadiazol-3-yh)-2-methyiphenyllimidazof1, 2-alpyridine-3-carboxamide Form A during
DEC experiments, which is indicatad by the final melting endotherm having a peak
temperature of about 175 °C, which can be assigned to the melting of N-(&-{5-({1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-yvI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-

carboxamide Form A.

Hence, the thermal stability of the N-(5-{5-((1R 25)-2-fluorocyclopropyi)-1,2 4-oxadiazol-3-yh)-
2-methyiphenvllimidazol1,2-alpyridine-3-carboxamide Form A of the present invention is
superior compared to the hydrated Forms HA and HEB of N-{5-(5-{({'1R,28}-2-
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fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidaze[1,2-alpyridine-3-

carboxamide.

Co-Crysial

The present invention provides a pharmaceutical co-crystal composed of N-{5-(5-({1R,28}-2-
fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazol[1,2-ajpyridine-3-
carboxamide as the active pharmaceutical ingredient and fumaric acid as the co-crystal

former.

The N-{(5-{5-({1R,28}-2-flucrocyclopropyt)-1,2 4-oxadiazol-3-yii-2-mathyiphenyhimidazo|1,2-
alpyridine-3-carboxamide fumaric acid co-crystal of the present invention is physically stable
toward temperature stress e.¢. it shows no thermal events in a DSC experiment until it starts
to melt at about 229 °C. Moreover, a TGA experiment performed with the co-crystal of the
prasent invention revealed no significant mass loss until melting, which indicates the
presence of an anhvdrous and non-solvaled solid-state form. In addition, the N-{(&-(&

{({1R 25)-2-flucrocyclopropyi}-1,2 4-oxadiazol-3-yl}-2-methviphenyhimidazo[1 2-alpyridine-3-
carboxamide fumaric acid co-crysial of the present invention shows advantageous
dissoiution behavioiur, good chemical stabilily e.¢. against photodegradation and is
characterized by excellent powder properties such as good flowability, high bulk density and
good compressibility. All in all, these favorable attributes allow for a robust formulation and
ensure a reliable safely and efficacy profile of a drug product containing the N-{(5-(5-{(1R,28)-
2-8uorocyclopropyh)-1,2 4-oxadiazol-3-yi)-Z2-methyiphenylimidazol 1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal of the present invention during the whole shelf-life of the

product.

The N-{5-{5-({('1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpvridine-3-carhoxamide fumaric acid co-crysial of the present invention may be
characlerized by analylical methods well known in the field of the pharmaceutical industry for
characterizing crystailing solids. Such methods comprise but are not imited to powder and
single X-ray diffraction, Fourier transform and Raman spectroscopy, DSC, TGA and GMS.
The co-crystal of the present invention may be characterized by one of the aforementioned
analylical methods or by combining two or more of them. In particular, the co-crystal of the
present invention may be characterized by any one of the following embodiments or by

combining two or more of the following embodiments.

Embodiment 39 A co-crystal of N-(5-(5-{{'1R,28}-2-flucrocyclopropyl)-1,2, 4-oxadiazol-3-yi)-

2-methyiphenylimidazol1, 2-ajpyridine-3-carboxamide with fumaric acid.
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Embodiment 40: A co-crystal of N-(5-{5-{(1R,28)-2-fluorocyclopropyl}-1,2, 4-oxadiazol-3-yi)-
2~-methylphenybimidazol1, 2-ajpyridine-3-carboxamide with fumaric acid characterized by

having the chemical structure as depicled in Formula B

s
o N i‘j
NM
a . O
“"F’A oA
N_-v
n

= - o Formula B,

wherein n is in the range of from 1.8 10 2.2, preferably of from 1.8 10 2.1, even more

preferably of from 1.85 {0 2.05 and most preferably nis 2.0.

Embodiment 41 A co-crystal of N-{5-{5-{{'1R 28)-2-fluorocyclopropyi}-1,2 4-oxadiazol-3-yi)-
2-methylphenylimidazol1, 2-alpyridine-3-carboxamide with fumaric acid wherein the molar
ratio of N-(5-{5-(('1R 28}-2-fiucrocyclopropyi)-1,2 4-oxadiazol-3-yh)-2-
methyiphenyliimidazof1,2-alpyridine-3-carboxamide to fumaric acid is in the rangs of from
18t 221

Embodiment 42; A co-crystal of N-(5-(5-{(1R 25)-2-fluorocyciopropy}- 1,2, 4-oxadiazol-3-yi)-
Z-methylphenyliimidazol1,2-alpyridine-3-carboxamide with fumaric acid wherein the molar
ratio of N-(5-(5-{{1R,28)-2-flucrocyclopropyiy-1.2 4-oxadiazol-3-yh-2-
methylphenyllimidazol1,2-a]pyridine-3-carboxamide o fumaric acid is in the range of from

preferably of rom 1.810 2.1 1.

Embodiment 43 A co-crystal of N-(5-(5-({'1R,28)-2-flucrocyclopropyly-1,2, 4-oxadigzol-3-yi}-
2-methyiphenyimidaze{1 2-alpyridine-3-carboxamide with furmaric acid wherein the molar
ratio of N-(5-(5-(('1R 28)-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yh-2-
methyiphenyhimidazol1,2-alpyridineg-3-carboxamide o fumaric acid is in the range of from

even more preferably of from 18510 205 1.

Emboediment 44: A co-crystal of N-{(5-(5-((1R 25)-2-fluorocyclopropyl}-1,2, 4-oxadiazolb-2-yi)-
Z-methylphenyliimidazolt, 2-alpyridine-3-carboxamide with fumaric acid wherein the molar
ratio of N-(5-(5-((1R,28}-2-flucrocyclopropyi}-1.2,4-oxadiazol-3-yh-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide to fumaric acid is in the range of from

and most preferably 2.1,
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Embodiment 45 A co-orystal of N-(5-{5-{(1R,28)-2-fluorocyclopropyl}-1,2, 4-oxadiazol-3-yi)-
2~-methylphenybimidazol1, 2-ajpyridine-3-carboxamide with fumaric acid characterized by
having a powder X-ray diffractogram (PXRD) comprising reflections at 2-Theta angles of
(12302 and (27.3x0.2)°; or
5 {48202, (100202 and (11.5202)°; or
49202 (100£02)°, (115202 and (123 £0.2)% or
48202 (100£02)°, {115202)°, (123202 and (1492 02)%; or
49202y (100202, (11.5202)°, (123 20.2°, (149802 and {1582 0.2)°, or
49202y, (100202, (115202, {123 20.2)°, (148x02)°, (186202 and (185 ¢
0 02 or
(48202)°, (100202, (116 202)°, (123x0.2)°, {148202)°, (156 02y, (185x02)°
and (186 £ 0.2)"; or
(49+02)°, (100202, (115202, (123202)°, (148 02)°, (1562 0.2)°, (165
2, {188 £ 0.2 and (201 £ 0.2)°; or
15 (49x02° (100202, (1152 02)°, (123202, (1491202, {1562 02)°, (165 ¢
0.2y, (18602, 201202y and 212+ 0.2)% or
4.9202)°, (100202, (11.5202)°, (123 20.2)°, (148+02)°, (156202)°, (165 %
0.2, (18602, (20.1202)°, (212202 and (228 £ 0.2)°; or
49202y, (100202, (11.5202)°, (123 202)°, (148x02)°, (156202)°, (1865
20 02)°, (188202, (201 202)°,(212x02)°, (226202 and (228 02)°; or
49202y, (100202, {1152 02), (12320.2)°, (148202)°, (156x02)°, (1656
02y, (18802, (201202, 21.2+02)°, (228+ 0.2y, (228 +£0.2) and (254 £ 0.2y,
or
(495202, (100202)°, {(11.5202)°, (123 x02)°, (1482 02)°, (156202)°, (165
0.2, (186 +£02)°, 201202, 212202, (220 +£0.2)°, (2282 0.2)°, (254 2 0.2) and
{28502y or
(4.9202)°, (1002027, (11.5202)°, (123 20.2)°, (148+:02)°, (156202)°, (165 %
0.2, (1886 £0.2)°, (2012 0.2y, (2122 02)°, (226 £0.2)°, (228 £ 0.2)°, (254 £ 0.2)°,
(28.5+£0.2)° and (2731 0.2)°,
30 when measured at RT with Cu-Kalpha radiation having a wavelength of 0.15406 nm.

]
(¥

Embodiment 48 A co-crystal of N-{5-{5-{{'1R,28)-2-fluorocyclopropyi}-1,2 4-oxadigzol-3-vi)-
2-methylphenyhimidazol1,2-alpyridine-3-carhoxamide with fumaric acid characterized by

having a powder X-ray diffractogram (PXRD) comprising reflections at 2-Theta angles of



WO 2020/228746 - 28 - PCT/CN2020/090060

(123 £ 0.2) and (27.3 £ 0.2)°, when measured at a temperature in the range of from 20 fo

30 °C with Cu-Kalpha radiation having a wavelength of 0.15406 nm.

Embodiment 47. The co-crystal of Embodiment 8 characterized by having a powder X-ray
diffractogram {(PXRD) comprising additional reflections at 2-Theta angles of (14.8.0 2 0.2)°,
5 (1865£02), 212+ 02) and (254 £0.2)°, when measured at a temperature in the range

of from 20 to 30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 48. A co-crystal of N-{5-(5-{(1R,28)-2-fluorocyclopropyl)- 1,2, 4-oxadiazol-3-yi)-
2-methyiphenvhimidazol1,2-alpyridine-3-carboxamide with Fumaric acid characterized by
18 having a powdsr X-ray diffractogram (PXRD} comprising reflections at 2-Theta angles of.
(123201 and 27.3 2 0.1)°; or
#9£00° (10020 and (1152 0.1)% or
48+01°, (0001, (M8 201 and (1232 0.1)% or
4.8+00° (10001, (11820.1)°, (12320 and (1422 0.1)° or
15 48x010)°, (10020 1)°, (11.820.0)°, (123 +20.1)°, (148 £ 01)° and (186 2 0. 1), or
4801, (I00£0 N, (ME2 01, (123201, (1492 0.1)°, (158201 and (165
o1y, or
492017100201, (115 201)°, (123201, (149201, (158 x 0.1y, (16.5 2 0.1Y
and (188 0.1); or
20 (A9x0N°, (1000 D°, (115201, (1232010, (14920.1)°, (1562 0.1)°, (1852
0.1, (188 x 0. 1) and (2012 0.1)°; or
9201° (00201, (M52 01)°, (123201, (1482 0.1)°, (1566 x0.1)°, (1656
OH°, (188201, 201 20 and 2122 0.1 or
48+00° (100201, (1M18201)°, (123 £0.1°, (148 0.1)°, (158 0.1)°, (165
25 O (B8 20, 20120, (212201 and 226 £ 0.1)% or
49x0 1 (100201, (115200, (123 201)°, (149£01)°, (1582 0.1)°, (165
0.1, (188201, E01201)°, 212201, (226201 and 2282 0.1)°; or
4.9201°, (100200, (115201, (123201, (142201, (1568 20.1)°, (165 ¢
0.0, (188 x0.1)°, (20120 1%, (2122 0.1, (226 £ 0.1)°, (228 £ 0.1)° and (284 £ 0. 1)°;
36 or
#9201 (100201, (1152 01)°, (123201, (148 0.1)°, (156862 0.1)°, (1865 ¢
OO0, (188201, 201 20.1)°, 212204, (2286 201)°, (2282 0.1)°, 254 £ 0.1)° and
{285+ 0.1)% or
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82040 (100201, (118201, (123 20.1)°, (1482 0.1)°, (1582 0.1)°, {165 %
017 (188201, (201 £0.H°, 2122017, (2282 0.1)°, (228 £ 0.1)°, (3584 £ 0. 1),
(265 0.1)° and (27.3 £ 0.1)°,

when measured at RT with Cu-Kalpha radiation having a wavelength of 015406 nm.

Embodiment 48 A co-crystal of N-(5-(5-((1R,25)-2-fluorocyclopropyi}- 1,2, 4-oxadiazol-3-yi}-
Z2-methylphenyhimidazol1, 2-alpyridine-3-carboxamide with fumaric acid characterized by
having a powder X-ray diffractogram (PXRD} comprising reflections at 2-Theta angles of
{(12.3 2 0. 1) and (27.3 £ 0.1)°, when measured at a temperature in the rangs of from 20 to
30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 50: The co-crystal of Embodiment 11 characlerized by having a powder X-ray
diffractogram (PXRD) comprising additional reflections at 2-Theta angles of (14.9.0 2 0.1)°,
(18.5£0.1)°, (212 2 0.1)° and (25.4 £ 0.1}, when measurad at a temperature in the range
of from 20 to 30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

Embodiment 51 A co-crystal of N-(5-{5-{{'1R,28)-2-flucrocyclopropyl}-1 2 4-oxadiazol-3-yi)-
2-methylphenyhimidazo[1, 2-alpyridine-3-carboxamide with fumaric acid, characierized by
having a powder X-ray diffractogram {(PXRD) essentially the same as shown in figure 1 of the
present invention, when measured at room temperature with Cu-Kalpha radiation having a
wavelength of 0.15408 nm.

Embodiment 52: A co-crystal of N-(5-(5-((1R,25)-2-fluorocyclopropyi}- 1,2, 4-oxadiazol-3-yi}-
2-methylphenyliimidazol1,2-alpyridine-3-carboxamide with fumaric acid characterized in that

the co-crystal is anhydrous.

Embodiment 53. A co-crystal of N-(5-(5-(("1R 28}-2-fluorocyclopropyl}- 1,2, 4-oxadiazol-3-yi)-
2-methylphenyliimidazol1,2-alpyridine-3-carboxamide with fumaric acid characlerized in that

the co-crystal is non-solvated.

Embodiment 34: A co-crysial of N-(5-(5-({("1R 28)-2-flucrocyclopropyl)- 1,2, 4-oxadiazol-3-yi)-
2-methyiphenylimidazol1,2-alpyridine-3-carboxamide with fumaric acid, characterized by
having a diffsrential scanning calorimetry {DSC) curve comprising an endothermic peak,
preferably a single endothermic peak, having an onset temperature of (227 1) °C, when

measured with DSC at a heating rate of 10 K/min.

Embodiment 55 A co-crystal of N-(5-{5-{{'1R,28)-2-flucrocyclopropyl}-1,2 4-oxadiazol-3-yi)-
2-methylphenyhimidazo[1, 2-alpyridine-3-carboxamide with fumaric acid, characierized by

having a differential scanning calorimetry (DSC) curve comprising an endothermic peal,
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preferably a single endothermic peak, having a peak temperature of (229 + 1) °C, when

measured with DSC at a heating rate of 10 K/imin.

Embodiment 58 A co-orystal of N-(5-(5-{(1R,28)-2-fluorocyclopropyl}-1,2, 4-oxadiazol-3-yi)-
2-methylphenybimidazol, 2-ajpyridine-3-carboxamide with fumaric acid, characterized by
having a thermogravimetric analysis {TGA) curve showing a mass loss of 1.5 weight% or
less, preferably of 1.4 weight% or less based on the weight of the co-crystal, when heated
from RT to 150 °C at a rate of 10 Kimin.

Embodiment 87: A co-crystal of N-(5-(5-(("1R 28}-2-fluorocyclopropyl}-1,2, 4-oxadiazol-3-yi)-
2-methylphenyliimidazol1,2-alpyridine-3-carboxamide with fumaric acid, characterized by
having a thermogravimetric analysis (TGA) curve showing a mass loss of 2.5 weight% or
less, preferably of 2.0 weight®h or less based on the weight of the co-crystal, when heated
from RT {0 200 °C at a rate of 10 Kimin.

Thermal analyses such as DBC and TGA revealed that the N-{5-(5-{({1R,28}-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide fumaric acid co-crysial of the present invention is thermally highly stable e g

does not undergo phase transformations or decomposition untit it melis at about 228 °C.

This is in contrast o the Form A and Form B of N-(5-(5-((1R,28)-2-fluorocyclopropyl)-1,2,4-
oxadiazol-3-yh)-2-methyiphenyhimidazol1, 2-alpyridine-3-carboxamide, which show thermal
events such as dehydration/desolvation and recrystailization events during DSC experiments,
indicating solvent/water losses and phase transformations. it is worth mentioning that Form A
and Form B of N-(5-(5-({1R,28}-2-flucrccyciopropyly-1,2,4-oxadiazol-3-yl)-2-
methyiphenyhimidazo{1,2-alpyridine-3-carboxamide appear {o at least partially transform fo
N-{5-(5-((1R,23)-2-flucrocyclopropyi}- 1,2, 4-oxadiazol-3-yi)-2-methyiphenyllimidazo[ 1,2~
alpyridine-3-carboxamide Form A during DSC experiments, which is indicated by the final
melting endotherm having a peak temperature of about 175 °C, which can he assigned fo the
melting of N-(5-(5-({1R 28}-2-flucracyclopropyl)-1,2,4-oxadiazol-3-yi-2-

methylphenvliimidazol1,2-alpyridine-3-carboxamide Form A,

Hence, the thermal stability of the N-(5-(5-({(1R,28)-2-flucrocyclopropyi}-1,2 4-oxadiazol-3-yii-
Z-methylphenyliimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal of the present
invention is superior comparad o the hydrated Forms HA and HB of N-(5-(5-((1R 25)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-

carboxamide.
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Composition

in another aspect, the present invention relates {o a composition comprising a crystalline
form of N-(5-(5-((1R,28}-2-fluorccyclopropyh)- 1,2 4-oxadiazol-3-yi)-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide, where the crystallineg form can be Form
A, Form HA or Form HE or N-(&-{5-({1R,28)-2-flucrocyciopropyh)- 1,2, 4-oxadiazol-3-yi}-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal of the present

invention as defined in any of the embodiments described above.

in ancther aspect, the present invention relates to a compaosition comprising the N-(5-(5-
{{(1R,25)-2-fuorocyclopropyi)-1,2 4-oxadiazol-3-yI)-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A or N-{&-(5-{(1R, 28}-2-Huorocyclopropyl)-1,2 4-oxadiazol-3-vi)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal of the present
invention as defined in any of the embodiments described above, said composition being
essentially free of any other solid-state form of N-{&-(5-{(1R 28)-2-fluorocyclopropyl}-1,2,4-
oxadiazol-3-yii-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide. For exampls, a
composition comprising the N-(5-(5-{(1R,28}-2-fuorocyclopropyh-1,2,4-oxadiazol-3-yi)-2-
methylphenyhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,258)-2-
fluorocyciopropyh-1,2 4-oxadiazol-3-yv[}-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal of the present invention comprises at most 20 weight%,
preferably at most 10 weight%, more preferably at most 5 weight%, 4 weight%, 3 weight%, 2
weight% or 1 weight% of any other solid-state form of N-(5-(5-((1R,28)-2-fluorocyclopropyl)-
1,2, 4-oxadiazol-3-yii-2-methyiphenyhimidazol 1, 2-alpyridine-3-carboxamide, based on the
weight of the compaosition. The any other solid-state form of N-(5-(5-{(1R,25})-2~
fluorccyclopropyl)- 1,2 4-oxadiagzaol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide can be Form HA of N-(5-(5-((1R,25}-2-fluorocyclopropyi}-1,2 4-oxadiazol-3-yi)-
2-methyiphenvlimidazol1, 2-alpyridine-3-carboxamide which has a PXRD comprising
amongst others characteristic reflections at 2-Theta angles of (12.8 £ 0.2)" and (13.8 £ 8.2})°,
when measured at a temperature in the range of from 20 to 30 °C with Cu-Kaipha radiation
having a wavelength of 0.15408 nm. Therefore, the absence of reflections at 2-Theta angles
of {(12.8 £ 0.2)° and (13.8 £ 0.2)° in the PXRD confirms the absence of N-(5-{§-({"1R 28}-2-
fluorocyclopropyli-1,2 4-oxadiazol-3-yii-2-msthyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide form HA in the composition. In addition, the any other scilid-state form of N-(&-
(5-({1R,28})-2-fluorceyclopropyh-1,2 4-oxadiazol-3-yh-2-methylphenyhlimidazol[ 1, 2-alpyridine-
3-carboxamide can be Form HB of N-(5-(6-({1R,28)-2-flucrocyclopropyl)-1,2 4-oxadiazol-3-
vi-2-msathylphenyiiimidazo{1,2-aglpyridine-3-carboxamide which has a PXRD comprising

amongst others characteristic reflections at 2-Theta angles of (8.7 £ 0.2)" and (18.0 £ 0.2)",
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when measured at a temperature in the range of from 20 to 30 °C with Cu-Kalpha radiation
having a wavelength of 0.15408 nm. Therefore, the absence of reflections at 2-Theta angles
of (8.7 £ 0.2} and (18.0 £ 0.2)° in the PXRD confirms the absence of N-{(5-{5-{{1R,28}-2-
fluorocyclopropyh)-1,2 4-oxadigzol-3-vii-2-methyiphenyhimidaze]1, 2-ajpyridine-3-

carboxamide form HB in the compaosition.

If & composition comprising N-(5-(5-((1R,28}-2-fiucrocyclopropyh-1,2 4-oxadiazol-3-y)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, preferably the
any other sclid-state form of N-(5-(5-((1R,28)-2-flucrocyclopropyi}- 1,2, 4-oxadiazol-3-y)-2-

methyiphenyllimidazol1,2-ajpyridine-3-carboxamide is form A,

Hence, in a preferred embodimeant, the present invention relates {0 a compaosition comprising
the N-(&-(5-{{1R,28}-2-fucrocyclopropyl}-1,2,4-oxadiazol-3-yh)-2-methyiphenyllimidazo1,2-
alpyridine-3-carhoxamide Form A of the present invention as defined in any of the
embodiments described above, sald composition having a PXRD comprising no reflections at
2-Theta angles of (12.8 £ 0.2)° and (13.6 £ 0.2)°, when measured at a temperature in the
range of from 20 to 30 °C with Cu-Kaipha radiation having a wavelength of 0.15406 nm, or
said composition having a PXRD comprising no reflections at 2-Theta angles of (8.7 £ 0.2)°
and (18.0 + 0.2)°, when measurad at a temperature in the range of from 20 to 30 °C with Cu-
Kalpha radiation having a wavelength of 0. 15408 nm, or said composition having a PXRD
comprising no reflections at 2-Theta angles of (8.7 2 0.2)°, (12.8 £ 0.2)°, (136 £ 0.2)" and
{(18.0 £ 0.2)°, when measured at a temperature in the range of from 20 to 30 °C with Cu-

Kalpha radiation having a wavelength of 8.15406 nm.

Furthermore, in a preferred embodiment, the present invention relates to a composition
comprising the N-(5-{5-((1R,25})-2-fluorocydopropyl})-1,2,4-oxadiazol-3-yi}-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide Form A of the pressnt invention as
defined in any of the embodiments described above, said composition comprising at most 20
weight%, 10 weighi%, 5 weight%, 2 weight% or 1 weight% of N-(5-{5-{(1R,258})-2~
fluorocyciopropyh-1,2 4-oxadiazol-3-yv[i-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide Form HA based on the weight of the composition, wherein Form HA s
characterized by having a powder X-ray diffractogram comprising reflections at 2-Theta
angles of (12.8 £ 0.2)° and (13.68 £ 0.2)°, when measured at a temperature in the range of
from 20 to 30 "C with Cu-Kaipha radiation having a wavelength of 0.15408 nm.

Furthermore, in a preferred embodiment, the present invention relaies to a composition
comprising the N-(5-{5-((1R,25})-2-fluorocydopropyl}-1,2,4-oxadiazol-3-yi)-2-

methylphenyliimidazolt,2-alpyridine-3-carboxamide Form HE of the present invention as
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defined in any of the embodiments described above, said composition comprising at most 20
weight%, 10 weight%, 5 weight%, 2 weight% or 1 weight% of N-(&-(8-(("1R 28)-2-
fluorccyclopropyl)- 1,2 4-oxadiagzal-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide Form HA based on the weight of the composition, whersin Form HA is
characterized by having a powder X-ray diffractogram comprising reflections at 2-Theta
angles of (8.7 £ 0.2)° and (18.0 £ 80.2)°, when measured at a temperaturs in the range of
frarm 26 to 30 °C with Cu-Kaipha radiation having a wavelength of 0.15408 nm.

Hence, in a preferred embodiment, the present invention relates {o a compaosition comprising
the N-(&-{5-{{1R,28}-2-fucrocyclopropyl}-1,2,4-oxadiazol-3-yh)-2-methyiphenyllimidazo1,2-
alpyridine-3-carboxamide fumaric acid co-crystal of the present invention as defined in any of
the embodiments described above, sald composition having a powder X-ray diffractogram
{(FXRD) comprising no reflections at 2-Theta angles of (12.2 £ 0.2)° and {(18.7 £ 0.2)°, when
measured at a temperature in the range of from 20 to 30 °C with Cu-Kaipha radiation having

a wavelength of 0.15406 nm.

Furthermore, in a preferred embodiment, the present invention relates {o a composition
comprising the N-(5-(5-{{1R,28)-2-flucrocyclopropyh-1,2 4-oxadiazol-3-yi)-2-
methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal of the present
invention as defined in any of the embodiments described above, said composition
comprising at most 20 weight%, 10 weightSs, 5 weight%, 2 weight% or 1 weight% of N-{&-(&-
{({1R,28)-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl}-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide Form A |based on the weight of the composition, whersin Form A is
characterized by having a powder Xeray diffractogram (PXRD) comprising reflections at 2-
Theta angles of ({(13.2 £ 0.2)° and (19.7 £ 0.2)°, when measured al a temperature in the
range of from 20 {o 30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

in ancther embodiment, the invention relates {0 a composition comprising at least 90 w-%,
including at least 80, 81, 92, 93, 94, 85, 96, 97, 98 and 98 w-%, and also including equal to
about 100 w-% of the N-{5-(§-{{'1R 28}-2-flucrocyclopropyl)- 1,2 4-oxadiazol-3-yl)-2-
methyiphenvhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({(1R,28)-2~
fluorocyclopropyi}-1,2 4-oxadiazol-3-y[)-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide fumaric acid co-crysital as defined in any ong of the embodiments described
above, based on the tolal weight of the composition. The remaining material may comprise
other solid form{s} of N-{5-(5-({'1R,28}-2-flucrocycliopropyli-1,2 4-oxadiazol-3-yl)-2~
methylphenyliimidazal1,2-alpyridine-3-carboxarmide, and/or reaction impurities and/or

processing impurities arising from the preparation of the composition.
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PBrocesses

in a further aspect, the present invention relates to a process for the preparation of the N-(5-
(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A of the present invention or the compaosition comprising the N-{(5-(5-
{{'1R,28-2-Buorocycloprapyi}-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A as defined in any one of the aspects and their corresponding
embodiments described above comprising:

{i} providing N-(5-(5~((1R.28)-2-flucrocyclopropyi}-1,2, 4-oxadiazol-3-yl)-2-
methyiphenyhimidazo[1,2-alpyridine-3-carboxamide in solid form;

(ily dissolving N-{5-(5-({(1R,28})-2-fuorccyclopropyl)-1,2 4-oxadiazol-3-y)-2-
methyiphenyhlimidazol1,2-alpyridine-3-carboxamide provided in siep {i) in a sobvent
under mechanical stirring &t elevated temperature;

{ili} cooling the solution from (i) to rcom temperature under mechanical stirring;

{iv) separating atleast a part of the crystals obtained in step (i) from the mother liquor,

(v} optionally washing the isolated crystals obtained in step (iv); and

{vi) drying the crystals obtained in step (i) or {iv).

N-{5-(5-{{1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yi)-2-methyiphenyimidazo[ 1,2~
alpyridine-3-carboxamide can for example be prepared according 1o the procedure provided
in example F110 of WO 2013/033070 A1, N-{(&-(5-({1R 28)-2-flucrocyclopropyh)-1,2 4«
oxadiazol-3-yh-2-methviphenyhimidazo{1, 2-alpyridine-3-carboxamide may be applied as

crystalline and/or amorphous material in step (i) of the above described procedurs,

N-{5-(5-((1R 28)-2-fluorocyclopropyi)- 1,2 4-oxadiazol-3-yi)-2-methyiphenyllimidazo{1,2-
alpyridine-3-carboxamide is dissolved in a solvent while stirning, with the resulting N-{(5-(5-
{{(1R,28)-2-flucrocyclopropyl)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide being in a concentration in the range of from about 20 o 60 g/l preferably the
N-{5-(5-((1R,28}-2-flucrccyclopropyi}-1,2 4-oxadiazol-3-yh-2-methylphenyllimidazo[1,2-
alpyridine-3-carboxamide concentration in the solution provided in (i) is a conceniration in
the range of from about 30 to 60 /L, more preferably the N-{5-{(5-{{(1R 28}-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-y-2-methyiphenylimidazo1,2-ajpyridine-3-
carboxamide concentration in the solution provided in (i} is a concentration in the range of
from about 40 to 80 g/L., and most preferably the N-(5-(5-((1R . 28)-2-fluorocyclopropyi)-1,2 4-
oxadiazol-3-yh-2-methyiphenylimidazo[1, 2-alpyridine-3-carboxamide concentration i in the

solution provided in (i) is about 50 g/L.
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The solvent used in the solution provided In (i) is 2-propancl, acelone, methyl tert-butyl ether
(MTEE}, 85% ethanc! or dichioromethane (DCM). Preferably the solvent used in the solution

provided in (i) is Z2-propancl.

Aside from mechanical stirring, the dissolution step (i) can involve any kind of movement of
N-{&-{5-{{1R,28})-2-flucrccyclopropyil- 1,2, 4-oxadiazol-3-yh)-2-methylphenyllimidazo[1,2-
ajpyridine-3-carboxamide suspended in the solvent caused by, but not limited 1o &.g.
agitation, mixing, shaking, vibration, sonication, wet milling and the like. The dissclution step
{(ily is conducted at slevated temperature for example at a temperature in the range of from
about 40 1o 80 °C, and then the resulting solution is aliowed to cool fo room temperature.
Preferably, N-(5-(5-(("1R 28}-2-fluorocyclopropyh)-1,2 4-oxadiazol-3-yi)-2-
methylphenyhimidazol 1, 2-alpyridine-3-carboxamide provided in (i) is dissolved in a solvent at
elavated lemperature for example at a femperature in the range of from about 5010 80 °C
under mechanical stirring, and then continually stirred for 3-24 hours as the soultion cools o
room lemperature. More peferably, N-(5-(5-(("1R, 28)-2-fucrocyclopropyl)-1,2 4-oxadiazol-3-
yi-2-methyiphenyliimidazol1,2-alpyridine-3-carboxamide provided in () is dissolved in a
solvent at elevaled temperature for example at 8 temperature in the range of from about 80
to 80 °C undsr mechanical slirring, and then continually stirred for 3-24 hours as the soultion
cools to room temperature. Most peferably, N-(8-{5-{{1R 28)-2-fluorocyclopropyly-1,2 4-
oxadiazol-3-yl)-2-methviphenyhimidazo[1, 2-ajpyridine-3-carboxamide provided in {) is
dissolved in a solvent at 70 °C under mechanical stirring, and then continually stirred for 3-24

hours as the soultion cools to room femperature..

Steps (i) to (i) may be conducted for a ime sufficient that at least a substantial part,
preferably all of the N-{5-(&5-{{1R,28}-2-flucrocyclopropyli-1,2 4-oxadigzob-3-yi}-2-
methylphenyliimidazolt,2-alpyridine-3-carboxamide starling material has converted o the N-
(5-(5-({1R,28}-2-fluorocyclopropyi)-1,2,4-oxadiazol-3-yl)-2-methylphenyhimidazo[1,2-
alpyridine-3-carboxamide Form A of the present invention. Preferably step (i) is performed
for a periad in the range of from several hours to several days. Step (i) may for example be
performed for a period in the range of from 2 hours to 7 days. More preferably step (i) is
performed for a period in the range of from 2 hours 1o 40 hours. Most preferably step (i) is
performed for a period in the range of from 3 hours to 30 hours. Preferably step (i) is
performed for a period in the range of from several hours to several days. Step (i) may for

example he performed for a period in the range of from 2 hours o 7 days. More preferably

may monitor the conversion of N-{(5-(5-{(1R,25}-2-fluorocyciopropyl)- 1,2, 4-oxadiazol-3-yi)-2-



10

()
~3
[

WO 2020/228746 - PCT/CN2020/090060

methyiphenyimidazof 1, 2-alpyridine-3-carboxamide 1o the N-{&-(5-{(1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1, 2-ajpyridine-3-
carboxamide Form A of the present invention by withdrawing samples from the slurry and

analyzing the sampiles by €.9. powder X-ray diffraction.

Cnee the N-{5-(5-{(1R,28}-2-fluorocyciopropyi)-1,2,4-oxadiazol-3-yi)-2-
methyiphenyliimidazol{l, 2-ajpyridine-3-carboxamide Form A of the present invention is
obtained or preferably oblained in essentially pure form, at least a part of the crystals may be
optionally separated from the mother liquor. Preferably, the crystals are separated from their
mother liquor by any conventional method such as filtration, centrifugation, solvent
svaporation or decantation, more preferably by filration or centrifugation and most preferably
by filtration.

in a further step the isclated crystals are washed with at least one solvent selected from the
group consisting of 2-propanal, acstone, methyl tert-butyl ether (MTBE), 85% ethanol or

dichioromethane (DCM). Preferably, 2-propand is used.

The ohtained crystals may then optionally be dried. Drying may be performed at a
temperature in the range of from about 20 to 80 °C, preferably in the range of from about 20
to 70 °C and most preferably drying is performed at 80 °C. Drying may be performed for a
period in the range of from about 1 1o 72 hours, preferably of from about 2 {0 48 hours, more
preferably of from about 4 1o 36 hours and most preferably of from about § {0 24 hours,
Drying may be performead at ambient pressure and/ or under reduced pressure. Preferably,
drying is performed at a pressure of about 100 mbar or less, more preferably of about 50
mbar or less and most preferably of about 30 mbar or less, for example a vacuum of about

25 mbar is applied for drying.

in a further aspect, the present invention relates o a process for the preparation of the N-(&-

(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazo[1, 2-ajpyridine-

3-carboxamide fumaric acid co-crystal of the present invention or the composition comprising

the N-(5-(5-((1R,25)-2-fucrocyclopropyl}-1,2 4-oxadiazol-3-yh)-2-methyiphenyilimidazo{1,2-

ajpyridine-3-carboxamide fumaric acid co-crystal as defined in any one of the aspects and

their corresponding embodiments describad above comprising:

{a) slurrying & powder mixture of N-(5-{5-((1R 28}-2-fluorocyclopropyly-1,2 4-oxadiazob-3-yl)-
Z-methylphenyllimidazol 1, 2-alpyridine-3-carboxamide and fumaric acid in a solvent;

(b) heating the suspension provided in (g} under stirfing;

(¢} cooling the suspension in {b) fo room temperature under stirring,

() separating at {sast a part of the crystals obtainad in (b) or () from the mother liguor,
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(e} washing the isolated crystals obtained in (d); and

{f) optionally, drying the crystals obtained in any one of steps {d) or {g).

N-{5-(5-((1R,28)-2-fluorocyclopropyi)- 1,2 4-oxadiazol-3-yi)-2-methyiphenyljimidazol1,2-
alpyridine-3-carboxamide can for example be prepared according 1o the procedure provided
in example F110 of WO 2013/033070 A1, N-{5-{&6-({(1R,28}-2-fluorocyciopropyi)-1,2,4-
oxadiazol-3-yl)-Z-methyiphenyliimidazol1, 2-alpyridine-3-carboxamide may be applied as
crysialline and/or amorphous material in step (a) of the above described procedure. Suitable
crystalline forms which may be used are for example N-(5-(5-({1R,28}-2-fucrccyclopropyi)-

1,2, 4-oxadiazol-3-yh)-2-methyiphenyhimidazol1, 2-ajpyridine-3-carboxamide form A,

N-(5-(5-((1R, 25)-2-flucrocyclopropyi}- 1,2, 4-oxadiazol-3-yi)-2-meathyiphenyllimidazof1,2-
alpyridine-3-carboxamide and fumaric acid are combinad {o form a powdsr mixture which is
then stirred. The molar ratio of N-(5-(5-((1R,28)-2-fluorocyciopropyl)-1,2. 4-oxadiazol-3-yi}-2-
methylphenylimidazof1,2-alpyridine-3-carboxamide {o fumaric acid in the powder mixture is
in the range of from 1.0:0.4 1o 1.0: 1.2, preferably of from 1.0 0.4 to 1.0:1.1, more preferably
of from 1.0:0.4 {o 1.0:1.05, even more preferably of from 1.0:0.5 10 1.0:1.0. and most
preferably the molar ratio is 1.0:0.5. The powder mixture is then slurried with the addition of a
solvent resulting in N-(5-(5-({1R 2&}-2-flucrocyclopropyi)- 1,2 4-oxadiazol-3-yl)-2-
methylphenyllimidazol1,2-alpyridine-3-carboxamide being in & concentration in the range of
fromn about 20 to 80 g/l preferably the N-(5-(5-({1R,2&}-2-flucrocydopropyh)-1,2 4-oxadiazal-
3-yl-2-methyiphenyhimidazo[1, 2-alpyridine-3-carboxamide concentration in the slurry
provided in (8) is a concentration in the range of from abouwt 30 to 80 g/, more preferably the
N-~{8-(5-((1R,28)-2-flucrocyctopropyi)- 1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazol1,2-
alpyridine-3-carboxamide concentration in the sturry provided in (a) is & conceniration in the
range of from about 40 {o 80 g/L., and most preferably the N-{&-(5-((1R 28)-2-
fluorocyciopropyh- 1,2, 4-oxadiazol-3-y-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide concentration in the slurry provided in (a) is about 50 g/l Additionally, the
fumaric acid concentration in the slurry provided in (8} is in a concentration in the range of
from about 2.5 to 22 ¢/L., preferably the fumaric acid concentration in the slurry provided in (a)
is in a concentration in the range of from about 3.5 o 22 g/, more preferably the fumaric
acid concentration in the slurry provided in (8) is in a concentration in the range of from about
§ 10 22 g/, even more preferably the fumaric acid concentration in the siurry provided in (a)
is in & concentration in the range of from about 5 to 10 ¢/L, and most preferably the fumaric

acid concentration in the slurry provided in (&) is about 7.5 g/l
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The solvent used in the suspension provided in {a) is 2-propanol, acetong, methyl tert-butyl
ether (MTBE), 85% sthano! or dichloromethane (DCM). Preferably the solvent usad in the

suspension provided in {(a) is 2-propanol.

Slurrying encompasses any kind of movement of the powder mixture suspended in solvent
caused by, but not limited {o e.g. agitation, stirring, mixing, shaking, vibration, sonication, wet
milling and the like. The powder mixture provided in () is initially slurried at room
temperature, further slurrving is conducted at elevated femperature for example at a
temperaturs in the range of from about 40 to 80 °C, and then further slurrying is conducted
as the slurry cools to room temperature. Freferably, the powder mixiure provided in (&) is
initially shurried by mechanical stirring at rocom temperature, further slurried at slevated
femperature for exampie at a femperature in the range of from about 50 to 80 °C, and then
further slurying is conducted as the slurry cools o room temperature. More preferably, the
powder mixiure provided in (&) is initially slurried by mechanical stirring at room temperaturs,
further slurried at elevated temperature for example at a temperature in the range of from
about 80 to 80 °C, and then further slurrying is conducted as the slurry cools to room
temperature. Most preferably, the powder midure provided in (a) is inifially siurried by
mechanical stirring at room temperature, further slurried at 70 °C, and then further slurrying

is conducted as the slurry cools to room temperature.

Slurrying may be conducted for a time sufficient that at least a substantial part, preferably all
of the N-(5-(5-((1R,28)}-2-fluorocyclopropyll-1,2 4-oxadiazol-3-yli-2-

methylphenyhimidazo[t 2-alpyridine-3-carboxamide starting material has converted {o the N-
{(5-(5-{{'1R,28}-2-flucrocyclopropyh-1,2, 4-oxadiazol-3-yi)-2-methyiphenyhimidazol1, 2-
alpyridine-3-carboxamide fumaric acid co-crystal of the present invention. Preferably
slurrying is performed for a period in the range of from several hours o several days.
Slurrying may for exampile be performed for g peried in the range of from 2 hours to 7 days.
More preferably slurrying is performed for a period in the range of from 2 hours o 40 hours.
Most preferably slurrying is performed for a pericd in the range of from 3 hours {o 30 hours,
The skilled person may monitor the conversion of N-{5-(5-((1R,28)-2-fluorocyciopropyl)-

1.2, 4-oxadiazol-3-yh-2-methyiphenybimidazol 1, 2-ajpyridine-3-carboxamide {o the N-{(5-(5-
{{1R,28)-2-flucrocyciopropyi)-1,2 4-oxadiazol-3-y)-2-methyiphenyllimidszo[1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal of the present invention by withdrawing samples from

the slurry and analyzing the samples by e.g. powder X-ray diffraction.

Cnee the N-{5-(5-((1R,28}-2-fluorocyciopropyi)-1,2,4-oxadiazol-3-yi}-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal of the present
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invention is obtained or preferably obtained in essentiaily pure form, at least a part of the
crystals may be optionally separated from the mother liquor. Preferably, the crystals are
separated from their mother liquor by any conventional method such as filtration,
centrifugation, solvent evaporation or decantation, more preferably by filtration or

centrifugation and most preferably by filiration,

in a further step the isolated crystals are washed with at [east one solvent selected from the
group consisting of 2-propancd, acetone, methyl tert-butyl ether (MTBE), 85% ethanol or

dichloromethane (DCM). Preferably, 2-propanot is used.

The obtained crystals may then oplionally be dried. Drying may be performed at a
temperaturs in the range of from about 20 to 80 °C, preferably in the range of from about 20
to 70 °C and most preferably drying is performed at 60 °C. Drving may be performed for a
period in the range of from about 1 10 72 hours, preferably of from about 2 10 48 hours, more
preferably of from about 4 {0 38 hours and most preferably of from about 6 to 24 hours.
Drying may be performed at ambient pressure and/ or under reduced pressure. Preferably,
drying is performed at a pressure of about 100 mbar or less, more preferably of about 50

mbar or less and most preferably

Pharmacsutical Compositions and Use

In a further aspect, the present invention relates to the use of the N-(5-(5-({1R,28}-2-
fluorccyclopropyl)- 1,2 4-oxadigzal-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide Form A or N-{5-(5-((1R,28}-2-fluorocyclopropyl-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal of the present
invention or the composition comprising the N-(5-(8-{(1R,28)-2-flucrocyciopropyl)-1,2,4-
oxadigzol-3-yii-2-methyiphenyl)imidazo[ 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-

{({1R 25)-2-flucrocyclopropyi}-1,2 4-oxadiazol-3-yl}-2-methviphenyhimidazo[1 2-alpyridine-3-
carboxamide fumaric acid co-crysial as defined in any one of the aspects and their
corresponding embodiments described ahove for the preparation of a pharmacsutical

compaosition.

In a further aspect, the present invention relates o a pharmacsutical composition comprising
the N-(5-(5-((1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-methyiphenyllimidazo{1,2-
glpyridine-3-carboxarmide Form A of N-{&-(5-({1R 28)-2-flucrocyciopropyli-1,2 4-oxadiazol-3-
yi-2-methylphenyliimidazol1, 2-alpyridine-3-carboxamide fumaric acid co-crystal of the
prasent invention or the composition comprising the N-{5-(5-{(1R,28}-2-fluorocyciopropyly-

1,2, 4-oxadiazol-3-yi}-2-methyiphenyllimidazol1, 2-alpyridine-3-carboxamide Form A or N-(5
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(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-~carboxamide fumaric acid co-crystal as defined in any one of the aspects and their
carresponding embodiments described above, preferably in an effective and/or

predetermined amount, and at least one pharmacsutically acceptable excipient.

Preferably, the predetermined and/or effective amount of the N-(5-(5-((1R 258}-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide Form A or N-{5-(5-((1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal or the
composition comprising of the N-(5-(5-({(1R,25}-2-flucrocyciopropyh)-1,2 . 4-oxadiazol-3-yi}-2-
methylphenyllimidazol1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal as defined in any one of the aspects and their
carresponding embodiments described above is in the range of from about 10 mg to about
500 mg as cailculated as N-{5-{5-{{1R,28)-2-fluorocyciopropyl~-1,2 4-oxadigzol-3-y-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide. For exampie predeiermined and/or
affective amount of the N-{5-(5-((1R,28)-2-fluorocyciopropyi}-1,2, 4-oxadiazol-3-yi)-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide fumaric acid co-crystal or the composition comprising of the N-{(&-(5-({1R,28}-2-
fluorocyclopropyi)-1,2 d-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,2&)-2-fluarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazol1, 2-ajpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the aspects and their corresponding embodiments described above is 10 myg, 20 mg,
50 mg, 100 myg, 150 mg, 200 mq, 250 mg, 300 myg, 350 mg, 400 mg, 450 mg or 500 myg,
preferably 50 mg, 100 myg, 300 mg or §00 mg and most preferably 300 or 500 mg calculated
as N-(5-{5-{{"1R 28)-2-flucrocyclopropyii-1,.2 4-oxadiazol-3-yh-2-methyiphenyimidazo{1,2-
ajpyridine-3-carboxamide. Such doses may bhe for oral administration and may be for daily

administration {e.q. once or twice daily administration).

The at least one pharmaceutically acceptable excipient, which is comprised in the
pharmaceutical composition of the present invention, is preferably selected from the group
consisting of fillers, diluents, binders, disintegrants, lubricants, glidants and combinations

thereof.

In a preferred embodiment, the pharmacesutical composition comprising the N-(5-(5-((1R,25)-

2-fluorocyclopropy)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazo[1, 2-alpyridine-3-
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carboxamide Form A or N-(5-(5-({1R,28})-2-fuorocyclopropyl)-1,2,4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal or the
composition comprising the N-{(5-(5-{{(1R,28}-2-8uorocyclopropyl)- 1,2, 4-oxadiazol-3-yi)-2-
methylphenyliimidazol1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamids fumaric acid co-crystal as defined in any one of the aspects and thair
corresponding embodiments described above is an oral solid dosage form. Preferably the
oral solid dosage form is selected from the group consisting of tablets, capsules, etc. ina
particular preferred embodiment, the oral dosage form is 3 tablet or a capsule, most

preferably a tablet.

The tablet may be prepared by mixing the N-(5-(5-({(1R 28)-2-fluorocyciopropyl)-1,2 4~
oxadiazol-3-yii-2-methyiphenyliimidazol1, 2-alpyridine-3-carboxamide Form A or N-(5-(&-
{{'1R,28-2-Buorocycloprapyi}-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the composition comprising the N-(&-(5-{(1R,28)-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({(1R,28)-2-flucrocyclopropyh-1,2, 4-oxadiazol-3-yi)-2-
methylphenyllimidazo[1,2-ajpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the aspects and their corresponding embodiments described above with at least one
axcipient such as fillers, diluents, binders, disintegrants, lubricants, glidants or combinations
thereof. Optionally, a granulation step such ag a dry or wet granulation siep is performed

before compression.

The capsule may be prepared by mixing the N-(&-(&-{(1R,28)-2-flucrocyclopropyi)-1,2,4-
oxadiazol-3-yh-Z-methyiphenyliimidazol1, 2-alpyridine-3-carboxamide Form A or N-{(§-(&-

{{1R, 28)-2-flucrocyclopropyil-1,2 4-oxadiazol-3-yh)-2-methyiphenyllimidazol[ 1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the composition comprising the N-{(5-(5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form A or N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methylphenvllimidazol 1 2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the aspects and their corresponding embodiments described above with at least one
excipient such as fillers, diluents, binders, disintegrants, lubricants, glidants or combinations
thereof and filling the blend into a capsule. The capsuie shell may be g gelatin sheli or a

hydroxypropyimesthyiceliviose (HPMC) shell.

In a further aspect, the present invention relates to the N-(5-{5-{(1R,25)-2-fluorocyclopropyl)-

1,2, 4-oxadiazol-3-yh)-2-methyiphenyhimidazol 1, 2-alpyridine-3-carboxamide Form A or N-{&-
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(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3~carboxamide fumaric acid co-crystal, the composition comprising the N-(&5-(8-{(1R,28)-2-
fluorocyclopropyl)- 1,2, 4-oxadiazal-3-yii-2-methyiphenyhimidazol 1, 2-alpyridine-3-
carboxamide Form A or N-(5-(5-({1R 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal or the
pharmaceutical composition comprising the N-{(5-(5-((1R, 28}2-fluorocyciopropyl)-1,2,4-
oxadiazol-3-yhi-2-methyiphenyl)imidazo[ 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-

{{1R 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yvi}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide fumaric acid co-crysial as defined in any one of the above described aspects

and their corresponding embodiments for use as a medicameant,

In yet another aspect, the present invention relates fo the N-(5-(5-((1R 25)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28)-2-fluarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-(5-({(1R 28)-2-fluorocyclopropyl)-1,2,4-oxadiazol-3-y)-2-
methyiphenyhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2~
fluorocyclopropyh)-1,2 4-oxadiazol-3-yl}-2-methyiphenylimidazo{1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A or N-(5-(5-({1R,25)-2-flucrccyclopropyi}- 1,2 4-oxadiazol-3-yh-2-
methylphenviiimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the
treatment and/or prophylaxis of a mast-cell associated disease, a respiratory disease, an
inflammatory disorder, Irritable bowsl syndrome (IBS), inflammatory bowel disease (IBD), an
autoimmune disorder, a metabolic disease, a fibrosis diseass, a dermatoiogical dissase,
pulmonary arterial hypertension (FAH) and primary pulmonary hypertension (PPH). In
particular, the treatment and/or prophyiaxis of asthma, allergic rhinitis, pulmonary arterial
hypertension (PAH), pulmonary fibrosis, hepatic fibrosis, cardiac fibrosis, scleroderma,
irritabie bowel syndrome (IBS), inflammatory bowel disease (IBD), urlicaria, dermatosis,
atopic dermatitis, allergic contact dermatitis, rheumatoid arthritis, muitiple sclerosis,
melanoma, a gastrointestinal stromal tumor, a mast cell tumor, mastocytosis, anaphylactic

syndroms, type | diabstes or type Hl diabstes.

In yet another aspect, the present invention relates to the N-(5-(5-(('1R,28}-2-
fluorocyclopropyh)-1,2 4-oxadiazob-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-vi)-2-
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methylphenylimidazof 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-{&-{5-{(1R 28)-2-fluorocyciopropyh-1,2,4-oxadiazob-2-yi}-2-
methylphenyliimidazo{1,2-alpyridine-3-carboxamide Form A or N-{&-{5-({1R,28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
{5-{{1R,28)-2-fucrccyclopropyl-1,2 4-oxadiazol-3-yii-2-methyiphemyllimidazo] 1, 2-alpyridineg-
3-carboxamide Form A or N-{(&-(5-{({1R,28})-2-flucrccyclopropyi}- 1,2, 4-oxadiazol-3-yh)-2-
methylphenvllimidazol 1 2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the

freatment and/or prophylaxis of asthma or allergic rhinitis.

In yet another aspect, the present invention relates fo the N-(5-(5-((1R 25)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28)-2-fluarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazol,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-(5-({1R,28)-2-fluorocyclopropyly-1,2,4-oxadiazol-3-y)-2-
methyiphenyhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2~
fluorocyclopropyh)-1,2 4-oxadiazol-3-y)-2-methyiphenylimidazo{1,2-alpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A or N-(5-(5-({1R,25)-2-flucrocyclopropyi}- 1,2 4-oxadiazol-3-yh-2-
methylphenviiimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the

treatment and/or prophylaxis of pulmonary arterial hypertension (PAH).

In yet ancther aspect, the present invention relates to the N-(&-(&-{{1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-yvI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({(1R,28)-2-flucrocyclopropyh-1,2, 4-oxadiazol-3-yi)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
scomprising the N-{5-(&({1R 28)-2-fluorcevdiapropyhi-1,2 4-oxadiazol-3-yi}-2-
methyiphenyllimidazof 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R 25)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({1R,28})-2-fluorccyclopropyh-1,2 4-oxadiazol-3-yDh-2-methyiphenyhimidazol 1, 2-ajpyridine-
3-carboxamide Form A or N-(5-(5-((1R,25)-2-fluorocydlopropyl)- 1,2 4-oxadiazol-3-yh-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any

one of the above described aspects and their corresponding embodiments for use in the
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freatment and/or prophylaxis of irritable bowel syndrome (IBS) or inflammatory bowel
disease (IBD).

In yst another aspect, the present invention relates to the N-(5-(5-((1R 25)-2-
fluorocyclopropyly-1,2 d-oxadiazol-3-yii-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,2&)-2-fucrocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenylliimidazof1,2-alpyridine-3-carboxarmide fumaric acid co-crystal, the composition
comprising the N-(5-(5-({1R,28)-2-fluorocyclopropyl)-1,2,4-oxadiazol-3-y-2-
methyiphenvhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-yl)-2-methyiphenyliimidazo[1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-{5-
(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol 1, 2-alpyridine-
3-carboxamide Form A or N-(&-(5-({1R,25)-2-flucrccyclopropyl}-1, 2 4-oxadiazob-3-yi)-2-
methylphenvliiimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the
treatment and/or prophylaxis of urlicaria, dermatosis, atopic dermatitis or allergic contact
dermatitis.

In yet another aspect, the present invention relates to the N-(5-(5-(('1R,28}-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yl}-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methyiphenyvhimidazol1 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-{5-({1R 28)-2-fluorocyclopropyly-1,2 4-oxadiazol-3-yi)-2-
methyiphenylimidazol1, 2-alpyridine-3-carboxamide Form A or N-{&-(8-{{(1R,28)-2-
fluorccyclopropyl)- 1,2 4-oxadiazaol-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-{(1R,28)-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-alpyridine-
3-carboxamide Form A or N-{&-(5-({1R,28)-2-flucrocyclopropyl- 1,2, 4-oxadiazol-3-yi)- 2~
methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the

freatment and/or prophylaxis of urticaria.

in yet another aspect, the present invention relates o the use of the N-{5-(5-{{1R,28)-2-
fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-flucrocyciopropyl-1,2,4-oxadiazol-3-yi)-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-{&-(5-((1R 28)-2-fluorocyciopropyh-1, 2 4-oxadiazol-3-yi)-2-
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methylphenyllimidazof 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5~((1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(&-{(1R,28})-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllirmidazol1,2-alpyridine-
3-carboxamide Form A or N-(5-(5-((1R,25)-2-fluorocydlopropyl)- 1,2 4-oxadiazol-3-yh)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the
manufacture of a medicament for the freatment and/or prophylaxis of a mast-cell associated
disease, a respiratory disease, an inflammatory disorder, irritable bowel syndrome (IBS),
inflammatory bowel disease (IBD), an autoimmune disorder, a metabolic disease, a fibrosis
disease, a dermatological disease, pulmonary arterial hypertension (PAH) and primary
puimonary hypertension (PRPH). In particular, the treatment and/or prophylaxis of asthma,
allergic rhinitis, puimonary arterial hypertension (FAH), pulmonary fibrosis, hepatic fibrosis,
cardiac fibrosis, sclerederma, irritable bowst syndrome (IBS), inflammatory bowel disease
(IBDy, urticaria, dermatosis, atopic dermatitis, allergic contact dermatitis, rhesumatoid arthritis,
multiple sclerosis, melanoma, a gastrointestinal stromal tumor, a mast celi tumor,

mastocytosis, anaphylactic syndrome, type | diabetes or type |l diabsetes.

in yet another aspect, the present invention relates o the use of the N-{&-(5-{{1R,28)-2-
fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-flucrocyciopropyl-1,2,4-oxadiazol-3-yi)-2-
methylphenvliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-{&-(5-((1R 28)-2-fluorocyciopropyh-1, 2, 4-oxadiazol-3-yi)-2-
methylphenylimidazo{ 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({1R 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-vh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A or N-{(5-(5-((1R,28})-2-flucrocyclopropyly-1,2,4-oxadiazol-3-yh-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the
manufacture of a2 medicament for the treatment and/or prophylaxis of asthma or allergic

rhinitis.

In yet ancther aspect, the present invention relates to the use of the N-5-(5-{(1R,28})-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-aipyridine-3-
carboxamids Form A or N-(5-(5-((1R,28}-2-fluorocyciopropyl)-1,2,4-oxadiazol-3-yi)-2-

methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
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comprising the N-(5-{5-({1R 28})-2-fluorocyclopropyly-1,2 4-oxadiazol-3-yi)-2-
methyiphenylimidazol1, 2-ajpyridine-3-carboxamide Form A or N-{&-(8-{{(1R,28)-2-
fluorccyclopropyl)- 1,2 4-oxadiagzaol-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-{(1R,28)-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-alpyridine-
3-carboxamide Form A or N-{(5-(5-({1R,28)-2-flucrocyclopropy- 1,2, 4-oxadiazol-3-yi)- 2~
methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the
manufacture of a medicament for the freatment and/or prophylaxis of pulmonary arterial
hypertension (PAH).

In yet another aspect, the present invention relates o the use of the N-(&-{(5-((1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28)-2-fluarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-(5-({1R,28)-2-fluorocyclopropyly-1,2,4-oxadiazol-3-y)-2-
methyiphenyhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2~
fluorocyclopropyh)-1,2 4-oxadiazol-3-yl}-2-methyiphenylimidazo{1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A or N-(5-(5-({1R,25)-2-flucrccyclopropyi}- 1,2 4-oxadiazol-3-yh-2-
methylphenviiimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the
manufacture of a medicament for the treatment and/or prophylaxis of irritable bowel

syndrome (IB3) or inflammatory bowsl disease (IBD).

In yet another aspect, the present invention relates to the use of the N-(5-(5-({1R,28}-2-
fluorocyclopropyh)-1,2 4-oxadiazob-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methyiphenvllimidazol 1 2-alpyridine-3-carboxamide fumaric acid co-crysial, the composition
comprising the N-(5-{5-({1R 28)-2-fluorocydlopropyly-1,2 4-oxadiazol-3-yi)-2-
methyiphenylimidazol1, 2-alpyridine-3-carboxamide Form A or N-{&-(8-{{(1R,28)-2-
fluorccyclopropyl)- 1,2 4-oxadiazaol-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5
(5-((1R,28)-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-alpyridine-
3-carboxamide Form A or N-{(5-(5-({1R,28)-2-flucrocyclopropyl- 1,2, 4-oxadiazol-3-yi)- 2~

methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
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one of the above described aspects and their corresponding embodiments for use in the
manufacture of a meadicament for the treatment and/or prophyiaxis of urticaria, dermatosis,

atopic dermatitis or allergic contact dermatitis.

in yet another aspect, the present invention relates o the use of the N-&-(5-{(1R,28)-2-
fluorccyclopropyl)- 1,2 4-oxadiazal-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide Form A or N-{5-(5-({1R,28}-2-fluorocyclopropy)-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the compaosition
comprising the N-{5-(&-({1R,28})-2-flucrocyclopropyl- 1,2, 4-oxadiazob-3-yi}-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-vi}-Z-methyiphenyhimidazol1,2-gjpyridine-3-
carboxamide fumaric acid co-crysial or the pharmaceutical composition comprising the N-(5-
{(5-{{"1R,28)-2-fluorocyclopropyh- 1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazol1, 2-alpyridine-
S-carboxamide Form A or N-(8-(5-((1R,25)-2-flucrocyclopropyi}- 1,2, 4-oxadiazob-3-yh)-2-
methylphenyliimidazof1, 2-ajpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for use in the

manufacture of @ medicament for the treatment and/or prophylaxs of urticaria.

In yet another aspect, the present invention relates to the use of N-(&-{5-((1R 28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yl}-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methyiphenyhimidazol1 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-{5-({1R 28)-2-fluorocyclopropyly-1,2 4-oxadiazol-3-yi)-2-
methyiphenylimidazol1, 2-alpyridine-3-carboxamide Form A or N-{&-(8-{{(1R,28)-2-
fluorccyclopropyl)- 1,2 4-oxadiazaol-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-{(1R,28)-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-alpyridine-
3-carboxamide Form A or N-{&-(5-({1R,28)-2-flucrocyclopropyl- 1,2, 4-oxadiazol-3-yi)- 2~
methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
oneg of the above described aspects and their corresponding embodiments for the treatment
andfor prophylaxis of a mast-cell associated disease, a respiratory disease, an inflammatlory
disorder, irritable bowel syndrome (IBS), inflammatory bowel disease (1BD), an sutoimmune
disorder, a metabolic disease, a fibrosis dissase, a dermatological disease, pulmonary
arterial hyperiension (FAH) and primary pulmonary hyperiension (PPH). In particular, the
treatment and/or prophylaxis of asthma, allergic rhinitis, pulmonary arterial hyperiension
{(PAH), pulmonary fibrosis, hepatic fibrosis, cardiac fibrosis, scleroderma, irritable bowel

syndrome {(IBS), inflammatory bowel disease (IBD), urticaria, dermatosis, atopic dermatitis,
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allergic contact dermatitis, rheumatoid arthrifis, multiple sclerosis, melanoma, a
gastrointestinal stromal tumor, @ mast cell wumor, mastocylosis, anaphylactic syndrome, fype

| diabetes or type l diabstes.

in yet another aspect, the present invention refates (o the use of N-{5-(5-({1R,28}-2-
fluorocyclopropyl)- 1,2, 4-oxadiazol-3-vi}-2-methyiphenyhimidazol 1, 2-alpyridine-3-
carboxamide Form A or N-{5-(5-({1R,28}-2-fluorocyclopropy)-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the compaosition
comprising the N-{&-(5-({1R,28})-2-flucrocyciopropyhi- 1,2, 4-oxadiazob-3-yi}-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-vi}-Z-methyiphenyhimidazol1,2-gjpyridine-3-
carboxamide fumaric acid co-crysial or the pharmaceutical composition comprising the N-(5-
{(5-{{"1R,28)-2-fluorocyclopropyh- 1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazol1, 2-alpyridine-
S-carboxamide Form A or N-(8-(5-((1R,25)-2-flucrocyclopropyi}- 1,2, 4-oxadiazob-3-yh)-2-
methylphenyliimidazof1,2-ajpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and thelr corresponding embodiments for the treatment

and/or prophylaxis of asthma or allergic rhinitis.

In yet another aspect, the present invention relates to the use of N-(5-{5-({1R,28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yl}-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methyiphenyvhimidazol1 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-{5-({1R 28)-2-fluorocyclopropyly-1,2 4-oxadiazol-3-yi)-2-
methyiphenylimidazol1, 2-alpyridine-3-carboxamide Form A or N-{&-(8-{{(1R,28)-2-
fluorccyclopropyli)- 1,2 4-oxadiagzol-3-yhi-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-{(1R,28)-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-alpyridine-
3-carboxamide Form A or N-(5-(5-({(1R,28)-2-flucrocyclopropyl- 1,2, 4-oxadiazol-3-yi)- 2~
methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
oneg of the above described aspects and their corresponding embodiments for the treatment

andfor prophylaxis of pulmonary arlerial hypertension (PAH).

in yet another aspect, the present invention relates fo the use of N-{(&-(5-((1R,28}-2-
fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-flucrocyciopropyl-1,2,4-oxadiazol-3-yi)-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-{&-(5-((1R 28)-2-fluorocyciopropyh-1, 2 4-oxadiazol-3-yi)-2-
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methylphenyllimidazof 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5~((1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(&-{(1R,28})-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllirmidazol1,2-alpyridine-
3-carboxamide Form A or N-(5-(5-((1R,25)-2-fluorocydlopropyl)- 1,2 4-oxadiazol-3-yh)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for the treatment

and/or prophylaxis of irritable bowel syndrome (1BS) or inflammatory bowel disease (1IBD).

In yet another aspect, the present invention relates o the use of N-(5-(5-((1R,25)-2~
fluorocyclopropyly-1,2 4-oxadiazol-3-vi}-Z-methyiphenyhimidazol1,2-gjpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-fuorocyclopropyl)-1,2,4-oxadiazol-3-yh)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-(5-((1R,25}-2-fluorocyciopropyl)y-1,2, 4-oxadiazol-3-yi)-2-
methylphenyhimidazof1, 2-ajpyridine-3-carboxamide Form A or N-(&-(5-{(1R,28)-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
{5-({1R 28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-3-yii-2-meathyiphenyllimidazof1,2-alpyridine-
3-carboxamide Form A or N-(5-(5-{{(1R,28})-2-fluorocyclopropyil-1,2 4-oxadiazol-3-yh)-2-
methylphenylimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
oneg of the above described aspects and their corresponding embodiments for the treatment

and/or prophyiaxis of urticaria, dermatosis, atopic dermatitis or allergic contact dermatitis.

in yet another aspect, the present invention refates (o the use of N-{5-(5-({1R,28}-2-
fluorccyclopropyl)- 1,2 4-oxadiazaol-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the compaosition
comprising the N-{5-(&-({1R28)-2-flucrocyciopropyhi- 1,2, 4-oxadiazob-3-yi}-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y[-2-methyiphenylimidazol1,2-alpyridine-3-
carboxamide fumaric acid co-crysial or the pharmaceutical composition comprising the N-(5-
(5-((1R, 28)-2-fluorocyclopropyi)y-1,2, 4-oxadiazol-3-yI)-2-methyiphenyllimidazo[1, 2-alpyridine-
S-carboxamide Form A or N-(5-(5-((1R,25)-2-flucrocyclopropyi}- 1,2, 4-oxadiazob-3-yi)-2-
methylphenyliimidazolt,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for the treatment

and/or prophyiaxis of urticaria.
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In yet another aspect, the present invention relates o a N-{(5-(5-((1R,28)-2-
fluorocyclopropyl-1,2 d-oxadiazol-3-yii-2-methyiphenyhimidazol 1, 2-alpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28)-2-fuarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-(5-({1R,28)-2-fluorocyclopropyly-1,2,4-oxadiazol-3-y)-2-
methyiphenyhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-yl}-2-methyiphenylimidazo{1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({'1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A or N-(5-(5-((1R,25}-2-flucroccyclopropyi}- 1,2, 4-oxadiazoh-3-yh)-2-
methylphenyiiimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for the treatment
and/or prophviands of a mast-cell associated disease, a respirgtory disease, an inflammatory
disorder, irritable bowel syndrome (IBS), inflammatory bowel dissase (1BD), an autoimmune
disorder, a metabolic dissase, a fibrosis diseass, a dermatological dissase, pulmonary
arterial hypertension (PAH) and primary pulmonary hypertension (FPH). In particular, the
freatment and/or prophylaxis of asthma, allergic rhinitis, pulmonary arterial hypertension
{(PAH), pulmonary fibrosis, hepatic fibrosis, cardiac fibrosis, scleroderma, irritable bowel
syndrome {(IBS), inflammatory bowel disease (IBDY), urlicaria, dermatosis, atopic dermatilis,
ailergic contact dermatitis, rheumatoid arthritis, muitiple sclerosis, melanoma, a
gastrointestinal stromal tumor, a mast cell fumor, mastocytosis, anaphylactic syndrome, type

{ diabetes or type H disbetss.

In yet another aspect, the present invention relates to a N-{5-(5-{(1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methyiphenvllimidazo[1 Z-alpyridine-3-carboxamide fumaric acid co-crysial, the composition
comprising the N-(5-{5-((1R 28)-2-fluorocyclopropyly-1,2 4-oxadiazol-3-yi)-2-
methyiphenylimidazol1, 2-alpyridine-3-carboxamide Form A or N-{&-(5-{{(1R,28)-2-
fluorccyclopropyl)- 1,2 4-oxadigzal-3-yii-2-methyiphenyhimidaze[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-{(1R,28)-2-fluorceyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo[1,2-alpyridine-
3-carboxamide Form A or N-(5-{5-{{1R,28}-2-Hucrocyclopropyi)-1,2 4-oxadiazol-3-yh-2-
methylphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
oneg of the above described aspects and their corresponding embodiments for the treatment

andfor prophylaxis of asthma or allergic rhinitis.
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In yet another aspect, the present invention relates o a N-{(5-(5-((1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1, 2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28)-2-fuarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methyiphenyliimidazo{l,2-alpyridine-3-carboxarmide fumaric acid co-crystal, the composition
comprising the N-(5-(5-({1R,28)-2-fluorocyclopropyly-1,2,4-oxadiazol-3-y)-2-
methyiphenyhimidazol1,2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-yh-2-methyiphenylimidazo{1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-({'1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyhimidazol1, 2-alpyridine-
3-carboxamide Form A or N-(5-(5-({1R,25}-2-flucrocyclopropyl}-1, 2 4-oxadiazob-3-yi)-2-
methylphenyiiimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for the treatment

and/or prophviads of pulmonary arterial hypertension (PAH).

In yet ancther aspect, the present invention relates to a N-{&-(5-({1R 28)-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({(1R,28)-2-flucrocyclopropyh-1,2, 4-oxadiazol-3-yi)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-{5-(&-({1R 28)-2-fluorcevdiapropyhi-1,2 4-oxadiazob-3-yi}-2-
methyiphenyllimidazof 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5~((1R,28)-2-
fluorocyclopropyi)-1,2 d-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
(5-{({1R,28)-2-fluorccyclopropyh-1,2 4-oxadiazol-3-yDh-2-methyiphenyhimidazol 1, 2-ajpyridine-
3-carboxamide Form A or N-(5-(5-((1R,25)-2-fluorocydlopropyl)- 1,2 4-oxadiazol-3-yh-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
one of the above described aspects and their corresponding embodiments for the treatment

and/or prophylaxis of irritable bowel syndrome (1BS) or inflammatory bowel disease (1BD).

In yet another aspect, the present invention relates to a N-(5-(5-{((1R,25}-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y[-2-methyiphenylimidazol1,2-alpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-fuorocyclopropyl)-1,2,4-oxadiazol-3-yi)-2-
methylphenyliimidazol1, 2-alpyridine-3-carboxamide fumaric acid co-crystal, the composition
comprising the N-(5-(5-((1R,25}-2-fluorocyciopropyl)-1,2,4-oxadiazol-3-yi)-2-
methylphenyimidazof 1, 2-ajpyridine-3-carboxamide Form A or N-(&-(&-{(1R,28)-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-vi}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
{5-({1R 28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-3-yii-2-meathyiphenyllimidazof 1,2-alpyridine-
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3-carboxamide Form A or N-{(5-(5-((1R,28})-2-flucrocyclopropyly- 1,2, 4-oxadiazol-3-yh-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any
ane of the above described aspects and their corresponding embodiments for the treaiment

and/or prophylaxis of urticaria, dermatosis, atopic dermatitis or allergic contact dermatitis.

In yet another aspect, the present invention relates to a N-{&-(5-{{'1R,28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide Form A or N-{5-(5-((1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, the compaosition
comprising the N-{(&-{&-{{1R 2&}-2-fluorocydapropyli-1,2,4-oxadiazol-3-yi}-2-
methylphenyllimidazolt 2-alpyridine-3-carboxamide Form A or N-(5-(5-((1R,28)-2-
fluorccyclopropyh-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal or the pharmaceutical composition comprising the N-(5-
{5-{{1R,28}-2-flucrocyclopropyl)-1,2 4-oxadiazol-3-yh-2-methyiphenyllimidazo{1,2-alpyridine-
3-carhoxamide Form A or N-{(5-(5-((1R 28)-2-fluorocyclopropy)- 1,2 4-oxadiazob-3-yi)-2-
methylphenyliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-orystal as defined in any
one of the above described aspects and their corresponding embodiments for the freatment

and/or prophyiaxis of urlicaria.

in yet ancther aspect, the present invention relates to a method of treating a mast-celi
associated disease, a respiratory diseass, an inflammatory disorder, irritable bowel
syndrome {IBS), inflammatory bows! disease (IBD), an autoimmune disorder, a metabolic
disease, a fibrosis disease, a dermatological disease, pulmonary arlerial hypertension (PAH)
and primary pulmonary hypertension {(PPH), comprising administering 1o a subject a
therapeutically effective amount of a N-{&-(5-{{'1R,28}-2-flucrocyclopropyly-1,2 4-oxadiazol-3-
yii-2-methylphenylimidazo{t, 2-ajpyridine-3-carboxamide Form A or N-(5-(5-({("1R,28}-2~
fluorocyclopropyh)-1,2 4-oxadiazol-3-yvI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide fumaric acid co-crystal, a composition comprising the N-(5-(5-{({1R 28)-2~
fluorocyclopropyh)-1,2 4-oxadiazol-3-y)-2-methyiphenylimidazo{1,2-alpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-fluorocyclopropyh-1,2,4-oxadiazol-3-yi)-2-
methylphenyhimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal or a
pharmaceutical composition comprising the N-(5-(5-((1R,28}-2-flucrocyciopropyl}-1,2,4~
oxadiazol-3-yh-Z-methyiphenyllimidazo[1, 2-alpyridine-3-carboxamide Form A or N-{(&-(&-

{{1R, 28)-2-flucrocyclopropyi)-1,.2 4-oxadiazol-3-yh)-2-methyiphenyllimidazo[ 1, 2-ajpyridine-3-
carboxamide fumaric acid co-crystal as defined in any one of the above described aspecis

and their corresponding embodiments.
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In yet another aspect, the present invention relates 1o a method of treating asthma, allergic
rhinitis, pulmonary arterial hypertension (PAH), pulmonary fibrosis, hepatic fibrosis, cardiac
fibrosis, scleroderma, irritable bowel syndrome (IBS), inflammatory bowel disease (IBD),
yrticaria, dermatosis, atopic dermatitis, allergic contact dermaltitis, rheumatoid arthritis,
multiple sclerosis, melanoma, a gasirointestinal stromal tumor, a mast cell tumor,
mastocytosis, anaphylactic syndrome, type | diabetes or type i diabstes, comprising
administering to a subject a therapeutically effective amount of a N-{5-(5-{{'1R,28}-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y[-2-methyiphenyhimidazol1,2-alpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-fuorocyclopropyl)-1,2,4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, @ composition
comprising the N-(5-(5-((1R,25}-2-fluorocyciopropyl)-1,2, 4-oxadiazol-3-yi)-2-
methylphenyhimidazof 1, 2-ajpyridine-3-carboxamide Form A or N-(&-(5-{(1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-vI}-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamids fumaric acid co-crystal or @ pharmacsutical compaosition comprising the N-(5-(5-
{{1R,23)-2-flucrocyclopropyi}- 1,2, 4-oxadiazal-3-yli-2-methviphenyhimidazol1, 2-alpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28}-2-fluorocyclopropyh-1,2,4-oxadiazol-3-yi)-2-
methylphenylimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any

one of the above described aspects and their corresponding embaodiments.

In yet another aspect, the present invention relates 1o a method of irealing asthma or allergic
rhinitis, comprising administering to a subject a therapeutically effective amount of a N-(5-(5-
{{'1R,28}-2-Buorocyclopropyi}-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal, a composition
comprising the N-{5-(&-({1R,28})-2-flucrocyciopropyhi- 1,2, 4-oxadiazob-3-yi}-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y[-2-methyiphenylimidazol1,2-alpyridine-3-
carboxamide fumaric acid co-crysial or a pharmaceutical composition comprising the N-{5-(5-
{{1R,28)-2-flucrocyciopropyil-1,2 4-oxadiazol-3-y)-2-methyiphenyllimidszo[1, 2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,2&)-2-fluarocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazolt,2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any

one of the above described aspects and theilr corresponding embodiments.

In yat ancther aspect, the present invention relates to a method of freating puimonary arterial
hypertension {FAM), comprising administering to a subject a therapeutically effective amount
of a N-(5-(5-({(1R,28)-2-lucrocyciopropyl)-1,2, 4-oxadiazol-3-yi-2-methyiphenyimidazof 1, 2-

alpyridine-3-carboxamide Form A or N-{5-(5-((1R,25)-2-fluorocyciopropyl)-1,2 4-oxadiazol-3-
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vii-2-methylphenyhimidazol1 2-alpyridine-3-carboxamide fumaric acid co-crystal, a
composition comprising the N-{&-{5-((1R,28)}-2-fluorocyciopropyi- 1,2, 4-oxadiazob-3-y)-2-
methylphenyliimidazo{1,2-alpyridine-3-carboxamide Form A or N-{&-{5-({1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadigzol-3-vii-2-methyiphenyhimidazel1 2-aipyridine-3-
carboxamide fumaric acid co-crystal or a pharmaceutical composition comprising the N-(5-(5-
{{1R,25)-2-flucroccyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze[ 1, 2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-fuorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methylphenvllimidazol 1 2-alpyridine-3-carboxamide fumaric acid co-crystal as defined in any

one of the above described aspects and their corresponding embodiments.

in yet another aspect, the present invention relates to a method of reating irritable bowsl
syndrome {IBS) or inflammalory bowel disease (IBD), comprising administering 1o a subject a
therapeutically effective amount of a N-{5-(5-{{1R,28}-2-flucrocyciopropyl}-1,2 4-oxadiazol-3-
yh-2-methyiphenyliimidazo{t, 2-alpyridine-3-carboxamide Form A or N-(8-{8-({(1R,28}-2-
fluorocyclopropyh)-1,2 4-oxadiagzol-3-vii-2-methyiphenyhimidaze]1 2-ajpyridine-3-
carboxamide fumaric acid co-crystal, a composition comprising the N-(5-{5-((1R,28)-2-
fluorocyclopropyh)-1,2 4-oxadiazol-3-y}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form A of N-{5-(5-{{1R,28}-2-Huorocyclopropyh)-1,2,4-oxadiazol-3-yi)-2-
methylphenvllimidazol1 2-alpyridine-3-carboxamide fumaric acid co-crystal or a
pharmaceutical composition comprising the N-(5-(5-({1R,28}-2-fluorocyciopropyl)-1,2,4-
oxadiazol-3-yi)-2-methyiphenyliimidazol1, 2-ajpyridine-3-carboxamide Form A or N-(5-(&-
{{'1R,28}-2-Buorocyclopropyi}-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide fumaric acid co-crystal as defined in any one of the above described aspects

and their corresponding embodiments.,

in yet ancther aspect, the present invention reiates to a method of treating urticaria,
dermatosis, atopic dermatitis or allergic contact dermatitis, comprising adminisiering o a
subject a therapeutically effective amount of a N-{&-(&-({"1R,28)-2-flucrocyciopropyly-1,2,4~
oxadigzol-3-yhi-2-methyiphenvl)imidazo[ 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-

({1R, 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yvi}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide fumaric acid co-crysial, a composition comprising the N-(5-(5-((1R,28)-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidaze]1,2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,2&)-2-fluarocyclopropyl)- 1,2, 4-oxadiazol-3-yi-2-
methylphenyliimidazolt,2-alpyridine-3-carboxamide fumaric acid co-crystal or a
pharmaceutical compaosition comprising the N-(5-(5-({(1R,28)-2-fluorocyciopropyi)-1,2,4-
oxadiazol-3-yii-2-methyiphenvl)imidazo[ 1, 2-alpyridine-3-carboxamide Form A or N-(5-(5-
{{1R,23)-2-flucrocyclopropyi}- 1,2, 4-oxadiazal-3-yli-2-methviphenyhimidazof1, 2-alpyridine-3-
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carboxamide fumaric acid co-crysial as defined in any one of the above described aspects
and their corresponding embodiments.

In yet another aspect, the present invention relates 1o a method of irealing urticarial,
comprising administering fo & subject a therapeutically effective amount of a N-(5-(&-
{{'1R,28}-2-Buorocycloprapyi}-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-ajpyridine-3-
carboxamide Form A or N-{5-(5-({1R,28}-2-fluorocyclopropy)-1,2 4-oxadiazol-3-yi)-2-
methylphenylimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal, a composition
comprising the N-{5-(&-({1R,28}-2-flucrocyciopropyhi- 1,2, 4-oxadiazob-3-yi}-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A or N-(5-(5-({1R,28)-2-
fluorocyclopropyly-1,2 4-oxadiazol-3-vi}-Z-methyiphenyhimidazol1,2-gjpyridine-3-
carboxamide fumaric acid co-crysial or a pharmaceutical composition comprising the N-{5-(5-
{{1R,28)-2-flucrocyciopropyi)-1,2 4-oxadiazol-3-y-2-methyiphenyllimidszo[1, 2-ajpyridine-3-
carboxamide Form A or N-(5-(5-({1R,28)-2-flucrocyclopropyl)- 1,2, 4-oxadigzol-3-yi}-2-
methylphenyliimidazof1,2-ajpyridine-3-carboxamide fumaric acid co-crystal as defined in any

one of the above described aspects and thelr corresponding embodiments.

EXAMPLES

The following non-limiting examples are illustrative for the disclosure and are not to be

construed as o be in any way limiting for the scope of the invention.

Example 1: Preparation of the N-(5-(5-({1R,28})-2-flucrccyclopropyl)- 1,2, 4-oxadiazol-3-yl)-2-
methyiphenyllimidazol1,2-alpyridine-3-carboxamide Form A of the present invention
N-{5-(5-((1R 28)-2-fluorocyclopropyi)- 1,2 4-oxadiazol-3-y-2-methyiphenyllimidazo[1,2-
alpvridine-3-carboxamide (2.0 g, .¢. prepared according to the method disclosed in example
F110 of WO 2013/033070 A1) was dissolved in 40 mL of 2-propancl at 70 °C and
mechanically stirred for 3 hours, resulling in a clear solution was obfained. The solution was
then cocled to room temperature within 3 hours and continually stirred overnight. Precipitates
were filtered and washed with 2-propancl and dried overnight at 60 °C under vacuum {o
obtain 1082 mg of N-{(5-(5-{(1R,28)-2-fluoroccyclopropyh)-1,2 4-oxadiazol-3-yh-2-

methyiphenyllimidazol1,2-ajpyridine-3-carboxamide Form A {vield: 53%]).

The NMR of N-{5-(5-((1R,28}-2-fluorocyclopropyi}-1,2 4-oxadiazol-3-yh)-2-
methylphenyllimidazo[1,2-alpyridine-3-carboxamide Form A obtained in d®-DMSO using a

Bruker Avance il at 400 MHz is shown in figure 13
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Example 2: Powder X-ray diffraction-Form A

The N-(5-(5-({1R,28}-2-flucrocyclopropyi}-1,2 d-oxadiazol-3-yi}-2-methyiphenyhimidazol1,2-
alpyridine-3-carboxamide Form A agccording to the present invention was investigated by
powder X-ray diffraction, which was performed with a Bruker D8 advance, Cu-Kaipha

radiation (wavelength 0.15400 nm) and a Lynxeye (1D} delector.

Diffractograms were recorded at a tube voltage of 40 kV and a current of 40 mA. Siep size
was 0.017° with a dwell time of 0.3s per step. Diffractograms were measured between 2-
45 °2theta.

A typical precision of the 2-Theta values is in the range of £ 0.2° 2-Thela, preferably of x 0.1°
2-Theta. Thus, the diffraction paak of the N-(5-(5~{(1R,28)-2-flucrocyciopropyly-1,2 4~
oxadigzol-3-yhi-2-methyiphenyl)imidazof 1, 2-alpyridine-3-carboxamide Form A of the present
invention at 5.0° 2-Theta can appear in the range of from 4.8 10 5.2° 2-Theia, preferably in
the range of from 4.9 to 5.1° 2-Theta on most X-ray diffractometers under standard

conditions.

A representative diffractogram of the N-(&-(&-{{1R,28})-2-flucrocyciopropyly-1,2, 4-oxadiazol-3-
yi-2-methylphenyliimidazol1, 2-alpyridine-3-carboxamide Form A according o the present
invention is displayed in figure 1 and the corresponding refiection list {peak list) from 3 to 30°

2-Theta and relative peak intensities are provided in table 1 below.

Tabie 1
Heflection .
position Heiatafie
© 2-Thetal intensity
5.0 11.2
8.8 78
9.8 29.3
10.1 17.5
11.4 3.2
13.2 58.7
15.2 100
17.1 17.3
17.4 19.4
17.8 14.4
18.5 9.3
18.7 88.7
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Heflection
o Relative
position .
intensity
{° 2-Theta]
203 33.0
221 38.7
228 a2
245 12.8
259 7.9
287 4.0

Table 1. Reflection (peak) posilions of the N-{5-(5-(("1R,28)-2-fluorocyciopropyli-1,2,4-
oxadiazol-3-yh-2-methviphenyhimidazo{1, 2-alpyridine-3-carboxamide Form A according {o
the present invention in the range of from 3 10 45° 2-Theta; A typical precision of the 2-Theta
values is in the range of £ 0.2° 2-Theta, preferably of £ 0.1° 2-Theta.

Example 3: Differential scanning calorimetry (DSC)-Form A

The N-(5-{5-({(1R,28}-2-flucrocyclepropyl)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpyridine-3-carboxamide Form A according {o the present invention was investigated by
DSC, which was performed on a TA Discovery instrument A sample of approximately 2-4 mg
was heated in an aluminum pan with pierced lid from 25 to 300 °C at a rate of 10 K/min.

Nitrogen (50 ml/min) was used as purge gas.

The DSC curve of Form A (figure 2) shows a single endothermic peak with an onset
temperature of about 175.0 °C and a pealk temperaturs of about 175.2 °C, which is due to
the melting of the sample. The anhydrous and non-solvated natre of Form A and ils
excelient thermal stability are evidenced by the fact that neither phase changes nor

desolvation events are detectable until the sample melts.

Example 4: Thermogravimetric analysis (TGA)-Form A

The N-{5-(5~((1R,28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yl)-2-methyiphenylimidazo[1,2-
alpyridine-3-carboxamide Form A according to the present invention was investigated by
TGA, which was performed on @ TA Discovery instrument. A sample of approximataly 15 mg
was heated in a 100 microliter aluminum pan closed with an aluminum fid. The lid was
automatically pierced at the beginning of the measurement. The sample was heated from 30

fo 300 °C at a rate of 10°C/min. Nitrogen (20 mb/min} was used as purge gas.

The TGA curve (figure 3) shows no significant mass loss until the sample melts. For example
mass losses of only about 8.007 weight% up to a temperature of about 180 °C were

ghserved, which further proves the presence of anhydrous and non-solvated Form A
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Example 5: Preparation of the N-{5-(5-((1R,28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-3-yl}-2-
methylphenyliimidazol1, 2-alpyridine-3-carboxamide Form HA
N-{8-{&-{{1R,28})-2-flucrccyclopropyil- 1,2, 4-oxadiazol-3-yh)-2-methylphenyllimidazo[1,2-
glpyridine-3-carboxarmide Form HA was oblained from Water activily evaluation-Crystal

modification analysis (Example 13-7).

Example §: Powder X-ray diffraction-Form HA

The N-(5-(5-({"1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpyridine-3-carboxamide Form HA according to the present invention was investigated by
powder X-ray diffraction, which was performed with a Bruker D8 advance, Cu-Kaipha
radiation (wavelength 0.15408 nm} and a Lynxeye (1D} detector.

Diffractograms were recorded at a tube voltage of 40 kV and a current of 40 mA. Step size
was 0.017° with a dwell time of 0.3s per step. Diffractograms were measured between 2-
45 °2theta.

A typical precision of the 2-Theta values is in the range of £ 0.2° 2-Thela, preferably of £ 0.1°
2-Theta. Thus, the diffraction peak of the N-{(5-(5-({(1R 28)-2-fluorocyclopropyl)-1,2 .4~
oxadiazol-3-yhi-2-methyiphenylimidazo[ 1, 2-alpyridine-3-carboxamide Form HA of the
present invention at 8.4° 2-Theta can appear in the rangs of from 8.2 1© 8.8° 2-Thsta,
preferably in the range of from 6.3 {0 6.5° 2-Theta on most X-ray diffractometers under
standard conditions.

A representative diffractogram of the N-(5-(5-((1R 25)-2-fluorocyciopropyl)-1,2 4-oxadiazol-3-
vii-2-methyiphenyhimidazol1 2-alpyridine-3-carboxamide Form HA according o the present
invention is displayed in figure 4 and the comresponding reflection list (peak list) from 3 {o 45°

2-Theta and relative peak intensities are provided in table 2 below.

Table 2
Reflection
N Relative
position .
intensity
{* 2-Theta]
8.4 12.4
80 4.0
10.1 2.2
10.7 10.4
12.8 100
13.8 37.0
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Reaflection
N Relative
position
intensity
[ 2-Thetal
18.3 3.3
16.8 8.0
18.4 7.0
19.3 271
19.9 11.3
218 2.9
259 B.7
289 3.5
aze 3.2

Table 2. Reflection (peak) positions of the N-(5-(5-((1R 25)-2-fluorocyciopropyl)-1,2,4-
oxadiazol-3-yh-2-methyiphenyliimidazol1, 2-alpyridine-3-carboxamide Form HA according to
the present invention in the range of from 3 10 45° 2-Theta; A typical precision of the 2-Thela
values is in the range of & 0.2° 2-Theta, preferably of £ 0.1° 2-Theta.

Example T: Differential scanning calorimetry (OSC)-Form HA

The N-{5-{5-({'1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpvridine-3-carboxamide Form HA according to the present invention was investigated by
DSC, which was performed on a TA Discovery instrument. A sample of approximatsly 2-4
mg was heated in an aluminum pan with pierced lid from 25 {o 300 °C at a rate of 10 Kimin.

Nitrogen (50 mbl/min) was used as purge gas.

The D3C curve of Form HA (figure 5) shows multiple thermal events, in particular melting at
ahout 87 °C, followed by melting at about 125 °C, followed by recrystallization, melting at
ahout 165 °C followed by recrystallization, and melting again with a final melting point of
about 175 °C. The firsi endotherm is dehydration followed by a melting and recrysiallization
{exotherm) and another melting/recrystallization event. The final melting at 175 °C is likaly

identical to the meiting of Form A,

Example 8: Thermogravimetric analysis (TGA)-Form HA

The N-(&-(5-({1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenyhimidazo[1,2-
alpyridine-3-carboxamide Form HA according to the present invention was investigated by
TGA, which was performed on a TA Discovery instrument. A sample of approximately 18 mg

was heated in a 100 microliter aluminum pan closed with an aluminum id. The lid was
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automatically plerced at the beginning of the measurement. The sample was heated from 30

0 300 °C at a rate of 10 °C/min. Nitrogen (20 ml/min) was used as purge gas.

The TGA curve (figure 8) revealed about 5% mass loss up to a temperature of about 112 °C

which further corresponds to dehydration before melling.

Example 8: Preparation of the N-{5-(5-((1R,28)-2-fluorocyclopropyl)- 1,2 4-oxadiazol-3-yl}-2-
methyiphenyhimidazo[l, 2-alpyridine-3-carboxamide Form HB
N-{&-{5-{{1R,28})-2-flucrccyclopropyil- 1,2, 4-oxadiazol-3-yh)-2-methylphenyllimidazo[1,2-
glpyridine-3-carboxarmide Form HE was obtained from the Crysial modification affer

equifibration in waler for 2 weeks study Example 13-8).

Example 10: Powder X-ray diffraction-Form HB

The N-(5-(5-({"1R,28}-2-flucrocyclopropyi)-1,2 4-oxadiazol-3-yl)-2-methyiphenybhimidazo[1,2-
alpyridine-3-carboxamide Form HB according to the present invention was investigaied by
powder X-ray diffraction, which was performed with with a Bruker D8 advance, Cu-Kalpha
radiation (wavelength 0.15408 nm} and a Lynxeye (1D} detector.

Diffractograms were recorded at a tube voitage of 40 kV and a current of 40 mA. Step size
was 0.017° with a dwell time of 0.3s per step. Diffractograms were measured between 2-
45 °2theta.

A typical precision of the 2-Theta values is in the range of £ 0.2° 2-Thela, preferably of + 0.1°
2-Theta. Thus, the diffraction peak of the N-{5-(5-{(1R,28)-2-flucrocyciopropyh-1,2,.4-
oxadiazol-3-yli-2-methyiphenyhimidazo[ 1, 2-alpyridine-3-carboxamide Form HB of the
present invention at 8.7° 2-Theta can appear in the rangs of from 8.5 10 8.9° 2-Theta,
preferably in the range of from 6.8 {0 6.8° 2-Theta on most X-ray diffractometers under

standard conditions.

A representative diffractogram of the N-(5-(5-((1R 25)-2-fluorocyciopropyl)-1,2 4-oxadiazol-3-
vi}-2-methylphenyhimidazol1, 2-alpyridineg-3-carboxamide Form HB according to the present
invention is displayed in figure 7 and the comresponding reflection list (peak list) from 3 {o 45°

2-Theta and relative peak intensities are provided in table 3 below.

Table 3
Reflection .
. Relative
position .
intensity
{° 2-Theta}
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Hetlection .
position Relative
intensity
{° 2-Theta]
8.7 32.2
10,1 27.0
10.7 24.1
11.2 13.3
13.8 100
18.5 15.4
18.0 73.3
19.1 56.6
20.2 240
235 35.1
238 458
250 42.4
264 547
287 189.3
297 345

Table 3. Reflection (peak) positions of the N-(5-(5-(('1R,25)-2-fluorocyclopropyh-1,2,4-
oxadiazol-3-yl)-2-methviphenyhimidazo[1, 2-ajpyridine-3-carboxamide Form HB according fo
the present invention in the range of from 3 10 45° 2-Theta; A typical precision of the 2-Theta
values is in the range of £ 0.2° Z2-Thets, preferably of £ 0.1° Z-Theta.

Example 11: Differential scanning calorimetry (DSC)-Form HB

The N-(5-{5-((1R,28}-2-flucrocyclopropyl)-1,2 4-oxadiazol-3-yl)-2-methviphenyhimidazo[1,2-
alpyridine-3-carboxamide Form HB according to the present invention was investigated by
DSC, which was performed on a TA Discovery instrument. A sample of approximately 2-4
mg was heated in an aluminum pan with pierced lid from 25 to 300 °C at a rale of 10 Kimin.

Nitrogen (50 ml/min) was used as purge gas.

The DSC curve of Form HE {figure 8) shows multiple thermal events, in particular melting at
about 110 °C, followed by recrystallisation, melting at about 125 °C followed by
recrystallization, melting at about 188 °C followed by recrystaliization, and melting again with
a final melting point of about 173 °C. The first endotherm is dehydration foliowed
recrysiallization (exotherm) and then multiple conversion. The final melting at 173 °C is likely

identical fo the melting of Form A,
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Example 12: Thermogravimelric analysis (TGA}-Form HB

The N-(5-(5-({1R,28}-2-flucrocyciopropyl}-1,2 4-oxadiazol-3-yii-2-mathyiphenyhimidazo[ 1,2~
alpyridine-3-carboxamide Form HE according to the present invention was investigated by
TGA, which was performed on a TA Discovery instrument. A sample of approximately 15 myg
was heated in a 100 microliter aluminum pan closed with an aluminum lid. The Hid was
automatically plerced at the beginning of the measurement. The sample was heated from 30

{0 300 °C at a rate of 10°C/min. Nitrogen (20 mi/min} was used as purge gas.

The TGA curve {figure 9) revealed about 4.5% mass loss up to a temperature of about

100 °C which further corresponds to dehydration before melting.

Example 13: Siabllity of Form &

Example 13-1; Evaluation of Humidly at efevated temperature

(5-{5-((1R 28)-2-fluorocyciopropyt)-1,2 4-oxadiazol-3-yli-2-methviphenyhimidazo1 2-
alpyridine-3-carboxamide Form A (10 mg) was placed in an open vial in a 75% relative
humidity (RH)} chamber at 50 °C for one week and also in an open vial in a 75% relative
humidity (RH) chamber at at 80 °C for one week. The initial purity of (5-(5-((1R,25)-2~
fluorocyclopropyly-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazo[1 2-ajpyridine-3-
carboxamide Form A was 89.7%.

The samples were examined by XRPD for physical stability determination and by HPLC for
chemical stability determination indicated by the presence of degradation products (DF).
The HFLC method used is

HPLC Mathod

Instrument Waters Aguity UPLC

Column

Particle size (um)
Dimensions {(mn)
Temperature {*C})

Flow rate {ml/min)
injection volume (u)
Sample solvent

Sample concentration {ug/mi)
Detection wavelength (nmy)
Mobils Phase A

Mobile Phase B

Run time {min)

Gradient

Waters Acquity UPLC BEH shield RP18
1.7

2.1 x50

40

.50

1

Acetonitrile/water (50:50)

200

240

0.05% TFA in Acetonitriis/waler (5:85)
0.05% TFA in Acetonitrile/water (85:5)
]

%8 Minuies
0 initial

a5 4.0

100 52

G 5.21

Y 8.0
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The color (CL) of the samples was evaluated by visual observation.
The results oblained are given below and show that (5-(&-({(1R,28)-2-fluorccyciopropyi)-
1,2, 4-oxadiazol-3-yi}-2-methyiphenyhimidazol 1, 2-ajpyridine-3-carboxamide Form A is stable
under the conditions tested.
Solid state, 1 week, 50°C, 75% RH
DP (%) CL
Bulk (HPLE) .08 No change
Bulk (XRPD): No changs

Solid state, 1 week, 80°C, 75% RH
DR (%) CL
Bulk (HPLC) 0.08 No change
Bulk (XRFD): No change

Example 13-2: Evalualion of closed container thermal degradation
5-(5-({"1R,28})-2-fluorccyclopropyi}-1,2,4-oxadigzol-3-yi}-2-methyiphenyhimidazol1,2-
ajpyridine-3-carboxamide Form A {10 mg) was placed in a closed vial at 50 °C and 80 °C
chamber for 1 week. The initial purity of (5-(5-((1R,28)-2-flucroccyclopropyl}-1,2,4-oxadiazol-
3-yi-2-methyiphenyhimidazo[1,2-alpyridine-3-carboxamide Form A was 99.7%.
The samples were examined by XRPD for physical stability determination and by HPLC for
chemical stability determination indicated by the presence of degradation products (DF).
The HPLC method used is described in Example 13-1. The color {(CL) of the samples was
evaluated by visual observation.
The results obtained are given below and show that (5-(5-((1R,28)-2-fluorocyciopropyl)-
1,2, 4-oxadiazol-3-yh-2-methylphenvhimidazol 1, 2-alpyridine-3-carboxamide Form A is stable
under the conditions tesied:

Solid state, 1 week, 50°C, tight container

DR (%) CL
Bulk (HPLC) (.08 No change
Buik (XRPD): No change

Solid state, T week, BU°C, tight container
DR {%} CL
Bulk (HPLC) 0.07 No change
Bulk (XRFD): No change
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Example 13-3: Evaluation of Xenon fight exposure
S-{5-((1R,28)-2-flucrocyclopropyl}- 1,2, 4-oxadiazol-S-yi-2-methviphenyhimidazof 1,2~
alpyridine-3-carboxamide Form A (10 mg) was placed in a container and exposed o
approximately 1200 kLuxh of Xenon light at 25 °C. The sample was examined by XRFD for
physical stability determination and by HPFLC for chemical stability determination indicated by
the presence of degradation products {DF). The HPLC method used is described in
Example 13-1. The color (CL} of the samples was evaluated by visual observation.
The results obtained are given below and show that (5-(5-((1R,28)-2-fluorocyciopropyl)-
1.2, 4-oxadiazol-3-yh-2-methyiphenybimidazo[ 1, 2-ajpyridine-3-carboxamide Form A s stable
under the conditions {ested:
Xenon Habt (approx, 1200 kLuxh, 25°0)
DF (%) CL
Bulk (HPLG) 0.08 No change
Buik (XRPD): No change

Example 13-4: Evaluation of the effecte of grinding and granulation

5-{5-((1R, 28)-2-flucrocyclopropvi}- 1,2, 4-oxadiazol-3-yi-2-methyiphenyhimidazof1,2-
ajpyridine-3-carboxamide Form A (10 mg) was placed in a container and ground with added
water or ethanol. Grinding and granulation with added water or ethano!l showed no change in
solid state, and therefore (5-(8-((1R,28)-2-flucracyclopropyi}-1,2 4-oxadiazol-3-yl)-2-
methyiphenvhimidazof1, 2-alpyridine-3-carboxamide Form A is stable under the conditions

{ested.

a2

Example 13-5: Hygroscopicity

The hygroscopicity of 5-{5-{(1R,28)-2-flucrocyciopropyl)-1,2 4-oxadiazol-3-yi)-2-
methyiphenyhimidazo, 2-alpyridine-3-carboxamide Form A was evaluated by DVS at 25 °C
and various RH values. The samples was examinsd by XRPD for physical stability
determination. The results obtained are given below in Table 4 and show that (5-(6-({'1R,28}-
2-8uorocyclopropyh-1,2 4-oxadiazol-3-yli-2-methyiphenyhimidazo[1, 2-ajpyridine-3-

carboxamide Form A is stable under the conditions {ested.

Table 4
Relative humidity (%RH) Sorption Desorporption.
by DVS at 25°C Weight % change Weight % change
0 0.0000 3.0000
10 0.0187 0.0167
20 0.0234 0.0801
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30 (.0468 0.0768
40 (.0601 (3.0802
50 $.0568 0.0735
&0 $.0868 (.0068
70 0.1189 (.1368
80 (.1438 0.1803
g0 ¢.2104 $.2338

Example 13-8: Crystal modification affer equilibration in waler for 2 weeks
5-(5-({(1R,28)-2-fluorocyclopropyiy-1,2 4-oxadiazol-3-yii-2-methyiphenyimidazol1,2-
ajpyridine-3-carboxamide Form A (10 mg) was placed in a vial containing water for 2 weeks
and the sample was then examinad by XRPD for physical stability determination. It was
ahserved that after 2 weeks in water 5-(5-((1R,23)-2-flugrocyclopropyl)-1,2 4-oxadiazol-3-yi)-
2-methylphenyhimidazol1,2-alpyridine-3-carboxamide Form A converted to 5-(5-({(1R,25})-2-
fluorocyciopropyh-1,2, 4-oxadiazol-3-vi)-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide Form HEB.

Example 13-7: Water activity evaluation-Crystal modification
5-(5-({(1R,28)-2-fluorocyclopropyi}- 1,2, 4-oxadiazol-3-yi}-2-methyiphenyliimidazol1,2-
alpyridine-3-carboxamide Form A (10 mg) was placed in a vials containing various ratios of
water and ethanol and allowed o squilibrate for 2 weeks. The samples were then examined
by XRPD for physical stability defermination. The results are given below in Table 5 which

show convearsion to Form HA and Form HB occurs depending on the water activity.

Table §

Water activity Water/sthanol {v/v) Modification
Q.000 0.000/1.000 No change
0.099 0.013/0.987 No change
0.205 0.030/0.870 Ha
0.288 0.048/0.952 Ha
(.388 0.073/0.927 Ma
0.502 0.104/0.898 Ha
0.808 0.145/0.855 Ha
0.700 0.198/0.802 Ha
0.802 0.2896/0.704 Ha
0.800 0.550/0.450 Hg
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1.000 1.000/0.000 Similar to Ha

Example 14: Solubliity of Form A

5-(5-{{1R,25)-2-flucrocyclopropyi}- 1,2, 4-oxadiazol-3-yi}-2-methyiphenyllimidazof 1,2-
alpyridine-3-carboxamide Form A (10 mg) in various media {1 mL) were mixed in a glass
viai to make a slurry. Each sample was equilibrated at 25 °C for 24 hrs, and centrifuged at
13400 r.p.m. for 3 mins with 8.2 um membrane o separate solids from liguids. The liquid was
used to measure solubility by HPLC. Table 6 provides solubility data of 5-(5-({1R,28)-2-
fluorocyciopropyh)-1,2 4-oxadiazol-3-yl}-2-methyiphenyhimidazol[1, 2-alpyridine-3-

carboxamide Form A af 25 °C after 24 howrs equilibration and the final pH of the sample.

Table &
Media cone. Final pH
mg/mi
pH 1.0 (0.1 N HCH 0.44 1.20
pH 2.0 (0.01 N HCBH 0.21 2.06
pH 4.7, acetate buffer LOG 478
pH 8.8, phosphate buffer LOG 877
pH 10.0, borate buffer LOQ 10.02
Water LOQ 7.91
SGF pH 2.0 0.64 2.10
FaS3iF-vZ, pH 8.5 LOQ §.40
FeSSIF-V2 pH 58 0.015 5863

“LOQ (Limit of Quantitaion +/~ 0.5 ug/mi)

Example 15: Preparation of the N-(5-(8-({1R,25)-2-flucrocyclopropyl)-1, 2, 4-oxadiazol-3-yi)-
2-methylphenyhimidazol1, 2-ajpyridine-3-carboxamide fumaric acid co-crystal of the present
invention

N-(5-(5~{(1R 28)-2-fluorocyclopropyi)-1,2 4-oxadiazol-3-yi)-2~-methyviphenyhimidazo[1,2-
alpyridine-3-carboxamide (2.0 g, e.g. prepared according o the method disclosed in example
FA10 of WO 2013/023070 A1) and fumaric acid (310.7 mg, commercial sample from Sigma
Aldrich) were mixed in a reactor and mechanically stirred while 40 mb of Z-propancl was
added lo the stirred powder mixture. The suspension was then heated to 70 °C or 3 hours
under stirring. No clear solution was obtained. The suspension was then cooled {0 room
temperature within 3 hours and continually stirred overnight. Precipitates were filered and

washed with 2-propano! and dried overnight at 80 "C under vacuum to obtain 2047 mg of N-
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(5-(5-{(1R,28)-2-fluorocyclopropyh)- 1,2, 4-oxadiazol-3-yl)-2-methviphenyhimidazol 1, 2-
ajpyridine-3-carboxamide fumaric acid co-orystal {yield: 89%).

The NMR of N-(&-(5-((1R,28}-2-fluorocyclopropyi)-1,2 4-oxadiazol-3-yh-2-
methylphenylimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal obtained using a

Bruker Avance Hi at 400 MHz is shown in figure 14,

Example 16: Powdsr Xeray diffraction

The N-(5-(5-({1R,2&}-2-flucrocyclopropyi}-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazol1,2-
ajpyridine-3-carboxamide fumaric acid co-crystal according to the present invention was
investigated by powder X-ray diffraction, which was performed with 3 a Bruker D8 advance,
Cu-Kalpha radiation (wavelength 0.15408 nm) and a Lynxeye (1D detseclor.

Diffractograms were recorded at a tube voitage of 40 kY and a current of 40 mA. Siep size
was 0.017° with a dwsil time of 0.3s per step. Diffractograms were measurad between 2-
45 “2theta.

A typical precision of the 2-Theta values is in the range of £ 0.2° 2-Theta, preferably of £ 0.1°
2-Theta. Thus, the diffraction peak of the N-{(5-(5-{((1R,28)-2-flucrocycliopropyl)-1,2 4-
oxadiazol-3-yl)-2-methviphenylimidazo[1, 2-alpyridine-3-carboxamide fumaric acid co-crysial
of the present invention at 14.9° 2-Theta can appear in the range of from 14.7 1o 15.1° 2-
Theta, preferably in the range of from 14.8 {0 15.0° 2-Theta on most X-ray diffractometers

under standard conditions.

A representative diffractogram of the N-(5-(5-{{1R 28)-2-flucrocyciopropyli-1,2, 4-oxadiazol-3-
yh-2-methyiphenyliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal according to
the present invention is displayed in figure 10 and the corresponding reflection list (peak list)

from 3 to 30° 2-Theta and relative peak intensities are provided in table 7 below.

Table 7
Reflection
Relative
position ]
intensity
v 2-Theta]
4.9 7.7
10.0 11.2
11.5 100
12.3 49.7
14.9 98.7
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Reaflection
N Relative
position
intensity
[ 2-Thetal
15.6 82.1
18.5 88
18.8 239
201 189.4
21.2 18.0
228 252
22.8 13.5
254 59
28.5 7.3

Table 1. Reflection (peak) positions of the N-(5-{5-((1R 258)-2-fluorocyclopropyl

Table 7: Reflection (peak) positions of the N-{5-(5-({("1R 28}-2-fluorocyciopropyl)-1,2, 4~
oxadiazol-3-yli-2-methyiphenylimidazo[ 1, 2-alpyridine-3-carboxamide fumaric acid co-crystal
according to the present invention in the range of from 3 to 30° 2-Thela; A typical precision of
the 2-Theta values is in the range of £ 0.2° 2-Theta, preferably of £ 0.1° 2-Theta.

Example 17: Differential scanning calorimetry (DSC)

The N-(5-(5-({1R,28}-2-flucrocyclopropyil-1,2 4-oxadiazol-3-yii-2-methyviphenyhimidazol1,2-
ajpyridine-3-carboxamide fumaric acid co-crystal according to the present invention was
investigated by DSC, which was performed on a TA Discovery instrument. A sample of
approximately 2-4 mg was heated in an aluminum pan with pierced lid from 2510 300 °C at a

rate of 10 K/min. Nitrogen {purge rate 50 mi/min} was used as purge gas.

The differential scanning calorimetry curve (figure 11) shows a single endothermic peak with

an onset temperature of about 227 °C and a peak temperature of about 229 °C, which is dus
e the melting of the sample. The anhydrous and non-solvated nature of the co-crystal and Hs
excellent thermal stability are evidenced by the Tact that neither phase changes nor

desolvation events are delectable uniil the sample meilts.

Example 18: Thermogravimetric analysis (TGA)

The N-(5-(5-({1R,25}-2-flucrocyclopropyi}-1,2 4-oxadiazol-3-yii-2-methyiphenyhimidazol1,2-
ajpyridine-3-carboxamide fumaric acid co-crystal according to the present invention was
investigated by TGA, which was performed on a TA Discovery instrument. A sample of
approximately 15 mg was heated in a 100 microliter aluminum pan closed with an aluminum

fid. The lid was automatically pierced at the beginning of the measurement. The sample was
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heated from 30 to 300 °C at a rate of 10°C/min. Nitrogen (purge rate 20 ml/min) was used

as purge gas.

The TGA curve (figure 12) shows no significant mass loss until the sample melts. For

example mass losses of only about 2 weight% up to a tempsrature of about 200 °C were

ohserved, which further proves the presence of an anhydrous and non-solvated co-crystal.

Example 19: Stability of 5-{5-{{(1R,2S)-2-fluorccyclopropyii-1,2,4-oxadiazob-3-yi}-2~
methyiphenyllimidazo[1,2-alpyridine-3-carboxamide fumaric acld co-crystal

Example 18-1: Evaluation of Humidly at elevated temperature

{5-{5-({'1R,28-2-fluorocyclopropyi)-1,2,4-oxadiazol-3-yi)-2-methyiphenylimidazo1,2-

ajpyridine-3-carboxamide fumaric acid co-crystal {10 mg) was placed in an open vial in a V5%

relative humidity (RH) chamber at 50 °C for one week and also in an open vial in a 75%

refative humidity (RH) chamber at at 80 °C for one wesk. The initial purity of (5-(5-{{(1R,28)-

2-8uorocyclopropyly-1,2 4-oxadiazol-3-yi)-Z2-methyiphenylimidazo{1, 2-alpyridine-3-

carboxamide fumaric acid co-crystal was 88.7%.

The samples were examinad by XRPD for physical stability determination and by HPLC for

chemical stability determination indicated by the presence of degradation products {(DP).

The HPLC method used is

HPLC Method

instrument

Column

Particle size {(um)
Dimensions (mm)
Temperaiurg {°C)

Flow rate (mi/min}
injection volume {ul)
Sample solvent

Sample concentration (ugimi)
Detection wavelength (nm)
Moblie Phase A

Mobile Phase B

Run time (min}

Gradient

Waters Aquity UPLC

Waters Acquity UPLC BEH shield RP18
1.7

2.1 x50

40

0.50

1

Acetonitrile/water (50:50)

200

240

0.05% TFA in Acelonitrile/water (5:85)
0.05% TFA in Acelonitrile/water (85.5)

8

%8B Minutes
G initial

25 4.0

100 52

G 5.21

¢ 8.0

The color (CL} of the samples was evaluated by visual ohservation.
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The results obtained are given below and show that (5-(5-({1R,28)-2-flucrocyclopropyh)-
1.2, 4-oxadiazol-3-yi}-2-methyiphenyhlimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-
crystal is stable under the conditions tested,
Solid state, 1 week, 50°C, 75% BN
DB (%) CL
Builc (HRPLC) 0.11 No change
Buik {(XRPD): No change

(¥

Solid state, 1 week, 80°C, 75% RH
D (9%} CL
Bulk (HPLG) 0.08 No change
Bulk (XRPD): No changs

10 Example 18-2: Evaluation of closed container thermal degradation
{5-{8-{{"1R,28}-2-fluorocyclopropyh-1,2,4-oxadiazol-3-yi)-2-methviphenyhimidazol1,2-
ajpyridine-3-carboxamide fumaric acid co-crystal (10 mg) was placed in a closed vial at
50 °C and 80 °C chamber for 1 week. The initial purity of (5-(5-(("1R 28)-2-filucrocyclopropyl}-
1,2, 4-oxadiazol-3-yh)-2-methyiphenyhiimidazol 1, 2-alpyridine-3-carboxamide Fumaric acid co-

15 orystal was 88.7%.

The samples were examined by XRPD for physical stability determination and by HPLC for
chemical stability determination indicated by the presence of degradation products (DF).
The HPLC method used is described in Example 18-1. The color {(CL) of the samples was
evaluated by visual observation.

20 The results obtained are given below and show that {(5-(5-((1R,28)-2-fluorocyclopropyl)-

1,2, 4-oxadiazol-3-yh-2-methyiphenyhimidazol 1, 2-alpyridine-3-carboxamide fumaric acid co-
crystal is siable under the conditions tested:
Solid state, 1 week, 50°C, tight container
DP (%} CL
Bulk (HPLC) .18 No change
Buik (XRPD): No change

Solid state, T week, BU°C, tight container
DR {%} CL
Bulk (HPLC) (.08 No change
Bulk (XRFD): No change
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Example 18-3: Evaluation of Xenon fight exposure
S-{5-((1R,28)-2-flucrocyclopropyl}- 1,2, 4-oxadiazol-S-yi-2-methviphenyhimidazof 1,2~
alpyridine-3-carboxamide Fumaric acid co-crystal (10 mg) was placed in a container and
exposed to approximately 1200 kbuxh of Xenor light at 25 °C. The sample was examined by
XRPD for physical stability determination and by HPLC for chemical stability determination
indicated by the presence of degradation products (DP). The HPLC method used is
described in Example 18-1. The color {CL) of the samples was evaluated by visual
observation.
The results obtained are given below and show that (5-(5-((1R,28)-2-flucrocyclopropyh)-
1.2, 4-oxadiazol-3-yi}-2-methyiphenyhlimidazol 1, 2-alpyridine-3-carboxamide Fumaric acid co-
crystal is stable under the conditions tested:
Xenon light (approx. 1200 kL, 25°C)
DR (%) CL
Bulk (HPLC) 0.10 No change
Buik (XRPD): No change

Example 18-4: Evaluation of the effecte of grinding and granulation
5-(5-{(1R,28})-2-flucrocyclopropyi}-1,2,4-oxadiazol-3-yi)-2-methyiphenyhimidazol1,2-
alpyridine-3-carboxamide fumaric acid co-crystal (10 myg) was placed in a container and
ground with added water or sthanol. Grinding and granulation with added water or ethanol
showed no change in solid state, and therefore (5-(5-{(1R, 28)-2-fluorocyciopropyl)-1,2,4-
oxadiazol-3-yl)-2-methviphenyhimidazo[1, 2-ajpyridine-3-carboxamide fumaric acid co-crysial

is stable under the conditions tested.

Example 18-5: Hygroscopicity

The hygroscopicity of 5-(5-((1R,25)-2-flucrocyclopropyl)-1,2 4-oxadiazob-2-yi)-2-
methylphenvliimidazol1,2-alpyridine-3-carboxamide fumaric acid co-crystal was evaluated
by DVS at 25 °C and various RH values. The samples was examined by XRFD for physical
stability determination. The resulls obtained are given below in Table 8 and show that (5-(5-
{{1R,25}-2-flucroccyclopropyl-1,2 4-oxadiazol-3-yii-2-methyiphenyhlimidazo[1,2-alpyridine-3-

carboxamide Fumaric acid co-crystal is stable undser the conditions tested.

Table 8
Relative humidity (%RH) Sorption Desorporption.
by DVS at 25°C Weight % change Welght % change
0 (.0000 0.0000
10 -0.0018 0.0153
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20 (3.0038 0.0307
20 (3.0383 0.0838
40 $.0832 (.0098
50 $.0843 4.1130
&0 (.0858 (0.1388
70 0.1322 0.1580
80 ¢.1590 $.1897
o 4.2107 0.1838

Example 19-8; Crystal modification after equilibration in water for 2 weeks

5-{5-((1R,25)-2-fluorocyclopropyi)- 1,2 4-oxadiazol-3-yi-2-methylphenyllimidazo{1,2-

alpvridine-3-carhoxamide Fumaric acid co-crystal (10 mg) was placed in a vial containing

water for 2 weeks and the sample was then examined by XRPD for physical stability

determination. No changs in XRPD was observed after 2 weeks in water.

Example 18-7: Waler activity evaluation-Crystal modification

5-(5-{{1R,25})-2-flucrocyclopropyi}-1,2,4-oxadiazol-3-yi}-2-methyiphenyhimidazol 1,2-

alpyridine-3-carboxamide fumaric acid co-crystal {10 mg) was placed in a vials containing

varicus ratios of water and sthanol and allowed {0 equilibrate for 2 weeks. The samples were

then examined by XRPD for physical stability determination. The resulls are given below in

Table @ which show no change in XRPD.

Table 8
Water activily Water/ethanol {v/v) Modification
0.000 0.000/1.000 No change
0.099 0.013/0.987 No change
0.205 3.030/0.970 No change
0.208 0.048/0.952 No changs
0.308 0.073/0.927 No change
0.502 (.104/0.856 No change
0.805 (0.145/0.855 No change
0.700 0.198/0.802 No change
0.802 0.296/0.704 No change
0.800 {3.550/0.450 No change
1.000 1.000/0.000 No change
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Example 20: Solubility of 5-(5-({(1R,282-Hluorocyclopropyi}-1,2,4-oxadiazol-3-vip-2-
methyiphenyiiimidazol1,2-ajpyridine-3-carboxamide Fumaric acid co-crystal

5-(&-{{'1R,28}-2-fluorocyclopropyi}- 1,2, 4-oxadiazol-3-yi}-2-methyiphenyhimidazol1,2-

ajpyridine-3-carboxamide fumaric acid co-crystal (10 mg) in various media {1 ml) were

mixed in & glass vial to make a slurry. Each sample was equilibrated at 25 °C for 24 hrs, and

centrifuged at 13400 r.p.m. for 3 mins with 0.2 um membrane o separate solids from liquids.

The liquid was used to measure solubility by HPLC. Table 10 provides solubility data of 5-(5-
{{1R 28)-2-fluorocyclopropyl)-1,2 4-oxadiazol-3-yvi}-2-methyiphenyhimidazo[1, 2-alpyridine-3-
carboxamide fumaric acid co-crysial at 25 °C after 24 hours equilibration and the final pH of

the sample.

Table 10
Media Cone. Final pH

mag/mi

pH L0 (0.1 N HCH 0.41 (.95
pH 2.0 (0.01 N HCh 0.19 1.08
pH 4.7, acetate buffer LOQ 4.51
pH 6.8, phosphate buffer LOQ 579
pH 10.0, borate buffer LOG 8.78
Water LOQ 426
SGF pH 2.0 .18 1.94
FaSSIF-V2 pHE.5 LOG 466
FeSSIF-V2, pH 5.8 (.008 475
*LOQ (Limit of Quantitaion: +/- 0.5 yg/mb)
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CLAIMS

1. A crystalline form of N-(&-(5-((1R,28}-2-flucrocyclopropyl}-1,2 4-oxadiazol-3-yi)-2-
methyiphenyhimidazol[1,2-alpyridine-3-carboxamide Form A characierized by having
a powder X-ray diffractogram comprising reflections at 2-Theta angles of (5.0 2
5 0.23and (22.1 £ 0.2)°, when measured at a temperature in the range of from 20 to

30 °C with Cu-Kalpha radiation having a wavelength of 015408 nm.

R

The crystalline form according to claim 1 characterized by having a powder X-ray
diffractogram comprising additional reflections at 2-Thela angles of 88 £ 0.2y, (17.4
10 +0.2)°, (178 £ 0.2) and (24.5 £ 0.2)°, when measured at a temperature in the range
of from 20 to 30 °C with Cu-Kaipha radiation having a wavelength of 015406 nm.

3. The orystalline form according to claim 1 characterized by having a powder X-ray
diffractogram comprising additional reflactions at 2-Theta angles of (8.8 £ 0.2)°, (15.2
+02)°, (171202, (174 202)°, (1762 02)°, (2282 02)° and (245 £ 0.2)°, when
measured at a temperature in the range of from 20 to 30 °C with Cu-Kaipha radiation

[y
¥4}

having a wavelength of 8.15406 nm.

4. The crystaliine form according to any one of claims 1 1o 3 characterized by having a
20 powder X-ray diffractogram comprising additional reflections at 2-Theta angles of (8.8
£0.2)°, (101 202)°, (114 3202)°, (1322 0.2)°, (185+02)°, (197 £ 0.2)°, (203 ¢
0.2, (258 £ 0.2) and (28.7 £ 0.2)°, when measured at a femperature in the range of
from 20 to 30 °C with Cu-Kalpha radiation having & wavelength of 015406 nm.

25 5. The crystalline form according to any one of claims 1 {o 4 characterized by having a
differential scanning calorimetry curve comprising an endothermic peak having an

pealk temperature of (175.2 £0.5) °C, when measured at a heating rate of 10 Kiémin.

8. The crystalline form according to any one of claims 1 {0 & characterized by having a
30 thermogravimetric analysis curve showing a mass loss of not more than 0.01
weighi%, based on the weight of the crysialline form, when heated from 30 °C to
180 °C at a rate of 10 Ki/min,

i

The crystalline form as defined in any one of the preceeding claims characterized by

jo5
|41

showing a mass change of not more than 0.2 w-% based on the weight of the
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crystalline form, when measured with gravimetric moisture sorption at a relative
humidity in the range of from 10 to 100% and a temperaiure of (25 2 1) °C.

8. A salt or co-crystal of N-{(5-(5-((1R,28)-2-fluorocyclopropyl)-1,2, 4-oxadiazol-3-y)-2-

methyiphenyhimidazol[1,2-alpyridine-3-carboxamide with fumaric acid.

8. The co-crystal of claim 8 wherein the molar ratio of N-(5-{5-({1R,28}-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yh-2-methylphenvhimidazol 1, 2-alpyridine-3-

carboxamide to fumaric acid is 1.8-2.2 1.

10. The co-crystal of claim 8 wherein the molar ratio of N-(5-(5-((1R 28)-2-
flucrocyclopropyi-1,.2 4-oxadiazel-3-yh-2-methyiphenyhimidazol 1, 2-ajpyridine-3-

carboxamide to fumaric acid is 1.8-2.1:1.

11. The co-crystal of claim 8§ wherein the molar ratio of N-(5-{5-({1R,28}-2-
fluorocyclopropyi)-1,2 4-oxadiazol-3-yh-2-methylphenvhimidazol 1, 2-ajpyridine-3-

carboxamide fo fumaric acid is 1.95-2.05 1.

12. The co-crystal of claim 8 wherein the molar ratio of N-(5-(5-((1R 28)-2-
flucrocyclopropyii-1,.2 4-oxadiazel-3-yh-2-methyiphenyhimidazol 1, 2-ajpyridine-3-

carboxamide to fumaric acid is 2:1.

13. The co-crystal of claim 8 characterized by having the chemical structure according {o
formula B

ST
NH
& o
NW,, HO A\/{L\
L7 % \W o

N-—=C

o - @ Formula B,

whergin nis in the range selecled from 1810 2.2, 1810 2.1, 18510 2.05 0or 2.0

14. The co-crystal according to any one claims 8-13 characterized by having a powder X-

ray diffractogram (FXRD) comprising reflections at 2-Theta angles of (12.3 £ 0.2) and
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(27.3 £ 0.2)°, when measurad at a temperature in the range of from 20 to 30 °C with

Cu-Kalpha radiation having a wavelength of 0.15408 nm.

15. The co-crystal of claim 14 characterized by having a powder X-ray diffractogram

¥4}

(PXRD) comprising additional reflections at 2-Theta angles of (14902 0.2)°, (185 ¢
0.2y, 212 2 0.2y and (25.4 £ 0.2)°, when measured at g temperaturs in the range of
from 20 to 30 °C with Cu-Kalpha radiation having a wavelength of 0.15408 nm.

16. The co-crystal of claim 14 or claim 15 characierized by having a powder X-ray
10 diffractogram (PXRD) comprising additional reflections at 2-Theta angles of (4.9 2
0.2y, (10.0£0.2)°, (11.520.2)°, (158£02)°, {18682 0.2), 20.120.2)°, (228 ¢
0.2}, (22.8 £ 0.2)° and (28.5 £ 0.2)°, when measured at a temperature in the range of
from 20 to 30 °C with Cu-Kalpha radiation having & wavelength of 015406 nm.

15 17. The co-crystal according to any one of claims 8-18 characterized by having a
differential scanning calorimetry (D8C) curve comprising an endothermic peak
having an onset temperature of (227 +1) °C, when measured at a heating rate of 10

K/min,

20 18. The co-crystal according to any one claims 816 characterized characterized by
having a differential scanning calorimetry (DSC) curve comprising an endothermic
peak having an peal temperature of (228 1) °C, when measuraed at a heating rate of
10 K/min.

25 18. The co-crystal according to any one of claims 8-18 characterized by having a
thermogravimetric analysis (TGA) curve showing a mass loss of not morg than 2.5
weight%, based on the weight of the co-crystal, when heated from 30 °C {0 200 °C at

a rate of 10 *Chmin.

30 20. The co-crysial as defined in any one claims 8-18 characterized by showing a mass
change of not more than 0.2 w-% based on the weight of the co-crystal, when
measured with gravimetric moisture sorption at a relative humidity in the rangs of
from 10 to 100% and a temperature of (25 % 1) °C.

52
(941

21. A compaosition comprising the crystalline form as defined in any one of the preceding
claims and at most 20 weight¥%, 10 weight%, 5 weight%, 2 weight% or 1 weight% of
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any other solid-state form of N-(5-(5-{({1R 28})-2-fluorocyciopropyl)- 1,2, 4-oxadiazol-3-
yh-2-methyiphenyllimidazo[ 1, 2-alpyridine-3-carboxamide, based on the weight of the

composition.

¥4}

22. The composition according to claim 21, wherein the crystalline form is a co-crystal of
any one of claims 8- 8 and the other solid-state form of N-{&-{&-{{(1R,28)-2-
fluorocyclopropyi}-1,2 4-oxadiazol-3-yh-2-methylphenyhimidazof 1, 2-alpyridine-3-
carboxamide is Form A characterized by having a powder X-ray diffractogram (PXRD)
comprising reflections at 2-Theta angles of (13.2 £ 0.2)° and (18.7 £ 0.2)°, when

10 measured at a temperature in the range of from 20 to 20 °C with Cu-Kaipha radiation

having & waveiength of 8. 15408 nm.

23. The composifion according to claim 21, wherein the other solid-state form of N-(5-(5-
{{1R,28)-2-fiucrocyclopropyl)-1,2 4-oxadiazoh-3-yh-2-methyiphenyllimidazo 1,2~
15 ajpyridine-3-carboxamide is Form HA characterized by having a powder X-ray
diffractogram comprising reflections at 2-Thela angles of (128 2 0.2 and (1386 &
0.2)°, when measured at a temperature in the range of from 20 fo 30 °C with Cu-

Kalpha radiation having a wavelength of 0.15408 nm.

20 24. The composition according to claim 21, whereain the other physical form of N-(5-(5-
{({(1R 28)-2-fluorocyclopropyly-1,2 4-oxadiazol-3-yh)-2-methyiphenyilimidazo{1,2-
alpyridine-3-carboxamide is Form HE characterized by having a powder X-ray
diffractogram comprising reflections at 2-Theta angles of (8.7 £ 0.2)° and {180 £ 0.2)°,
when measured at & temperature in the range of from 20 to 30 °C with Cu-Kalpha

25 radiation having a wavelength of 0.15406 nm.

25. Use of the crystalline form as defined in any one of claims 1 to 20 or the compaosition
as defined in any one of claims 21 1o 24 for the preparation of a pharmaceutical

composition.

i3
2]

. A pharmaceutical compaosition comprising the crystailine form as defined in any one
of claims 1 to 20 or the composition as defined in any one of claims 21 t0 24 and at

least one pharmaceutically acceptable excipient.

‘53
Vil
N
~}

7. The pharmacsutical composition according to claim 28, wherein the pharmacsutical

composition is an oral solid dosage form.
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28. The crystalline form as defined in any one of claims 1 to 20 or the composition as
defined in any one of claims 21 to 24 or the pharmaceutical compaosition according to

any one of claims 26 to 27 for use as a madicament.

¥4}

28. The crystalline form as defined in any one of claims 1 to 20 or the composition as
defined in any one of claims 21 {o 24 or the pharmaceutical composition according to
any one of claims 28 1o 27 for use in the treatment and/or prophyiaxis of asthma,
allergic rhinilis, pulmonary arterial hypertension {(PAH), pulmonary fibrosis, hepatic

10 fibrosis, cardiac fibrosis, scleroderma, irritable bowel syndrome (IBS), inflammatory
bowel disease (IBD), urlicaria, dermatosis, atopic dermatitis, allergic contact
dermatitis, rheumatoid arthritis, muitiple sclerosis, melanoma, a gastrointestinal
stromal tumor, a mast cell tumor, mastocytosis, anaphylactic syndrome, type |
diabeies or type il diabstes.

30. The crystaliine form as defined in any one of claims 1 1o 20 or the composition as
defined in any one of claims21 to 24 or the pharmaceutical composition according to

any one of claims 28 {o 27 for use in the treatment and/or prophylaxis of urticaria.

20 31. A process for the preparation of the crystalline form as defined in any one of claims 1
0 7 or the composition as defined in any one of claims § to 9 comprising:
{{) providing N-(5-(5-{(1R 28)-2-fluorocyciopropyh-1,2 4-oxadiazob-2-yi}-2-
methylphenvliimidazol1,2-alpyridine-3-carboxamide in solid form,;
(it} dissoiving N-(5-(5-({(1R 28)-2-fluorocyciopropyl)-1,2 4-oxadiazol-3-yh-2-
25 methyiphenyilimidazo{1,2-ajpyridine-3-carboxamide provided in step (Y in a
solvent under mechanical stirring at elevated femperature;
(i cooling the sclution from (i} to room temperature under mechanical stiring;
(iv} separating at least a part of the crystals obtained in step (i) from the mother
liguor;
30 {¥) opticnally washing the isolated crystais obtained in step (iv); and

{v¥i} drying the crystals obtained in step (il) or (iv).

32. A process for the preparation of the co-orystal as defined in any one of claims 8o 20

or the composition as defined in any one of claims 18 to 21 comprising:
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(&)

slurrying a powder mixture of N-{5-(5-({(1R,28)-2-fluorocyclopropyl)-1,2,4-
oxadiazol-3-yh-2-methyiphenvhimidazo[1,2-ajpyridine-2-carboxamide and
fumaric acid in a solvent;

} heating the suspension provided in (&) under stirring;

cooling the suspension in (b) {o room temperature under stirring;

y separating at least a part of the crystals obtained in (b} or (¢} from the

mother liquor;
washing the isclated crystals obtained in (d}; and

optionally, drving the crystals obtained in any one of steps (d) or {e).



