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A pharmaceutically scceptable sall comprising 3-[3-teri-butylsulfanyl-1-{4-(6-
ethoxy-pyridin-3-yl)-benzyl)-5-(5-methyl-pyridin-2-ylmethoxy)- 1 H-indol-2-yi]-2,2-
dimethyl-propionate as the anion and a cation selected from Na', K, Li*, Ca¥,
NHy", the protonated form of dicyclohexylamine, the protonated form of N-methyl-
D-glucamine, the protonated form of tis(hydroxymethyl)methylamine, the
protonated form of arginine, and the protonated form of lysine,

The pharmaceutically acceptable salt according to claim 1, which is sodium 3-[3~
{tert-butylsulfanyl)- 1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-3-(5-methyl-pyridin-2-yl;
methoxy)-1H-indol-2-y1]-2,2-dimethylpropionate (Cornpound 2):
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07N Compghind 2.

The pharmacentically aceeptable salt according to claim 1 of claim 2 wherein the
pharmaceutically acceptable salt is desolvated.

The pharmaceutically aceeptable salt according to claph 1 or clainy 2, wherein the
pharmacentically acceptable salt is solvated.
The pharmaccutically acceptable salt according tgf claim 4, wherein the
pharmacentically aceepiable salt is solvated with a solvent selected from ethyl
acetate, isopropyl acetate, methyl tert-butylgfher, heptane, isopropanol, and ethanol.
The pharmaceutically acceptable salt aceghding to claim 5, wherein the
pharmaceutically aceeptable salt is solyated with methyl test-butylether.

The pharmaceuntically acceptable salf according to any one of claims 1 to 6, wherein
the pharmaceutically acceptable sdlt comprises a detectable amount of water.
The pharmaceutieally acceptable salt according to any one of claims 1 to 7, wherein
the pharmaceutically accepighble salt comprises a detectable amount of palladium
that is less than 20ppm.
The pharmaceutically gCeeptable sall according to claim &, wherein the
pharmaceutically acgeptable sall comprises a detectable amount of paladium that is

less than 10ppm.
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Conipound 2 has a solubility in water at about pH 10 and at about 25 °C that is
greater than about 10 mg/nL.

The phannaceutically acceptable salt acccording to any one of ¢laims 2 to 10,
wherein Compound 2 is in an amorphous phase, partially crystalline form,
érystalline form, milled form, or nano-particulate forin,

The pharmaceutically acceptable salt according to claim. 11, wherein the

pharinacentically acceptablé salt is crystalline.

The pharmacentically acceptable salt according to claim 12, wherein Compoud 2 is

crystalline polymorph Form C.

The pharmaceutically acceptable salt aecording to claim 12 or clainy I3, wherein
Compound 2 js crystalline and was formed usingamethyl tetl-hutyl eth

The pharmaccutically acceptable sdlt according to-any one of claims /A2 to 14

whereitt Compaound 2 has at least one of the following properties:

(1¢) an X-ray powder diffraction {XRPD) patiern substantia)ly similar to the one

set forth in Figure 1;
(2¢) an XRPD pattern with peaks at about 17,2°2-Theta/at:about 18.4°2-Theta,
at about 19.1° 2-Theta, at about 20.8°2-Theta, and at gbout 23,8°2-Theta;
(3¢) a single melting point at about 290°C 1o about 295°C 4s measured by
differential scanning calorimetry (DSC);,

(4¢y 2 DSC or a thermo-gravimetric analysis (PGA) substantially similar to the
ones set forth in Figure 15;
(5¢) physical and chemical stability (at 5°¢, 25°C/60% relative humidity (RE),
and/or 40°Ci75% RH for at least one mghth in a humidity chamber);
(6¢) non-hygroscopicity;

(7¢) IR specinim substantially simijar to the one set forth in Figure 19; and/or
(8¢) an X-ray powder diffraction (XRPD) pattern substantially similar to an
XRPD paitern obiained for cryflals of Compound 2 obtained from methyl tert-
butyl ether (MTBE) or acetopitrile.

The pharmaceutically acceptaffle salt according to claim 12, wherein Compound 2 1s

crystaliine polymorph FornyB.
The pharmaceutically acgéptable salt according to claim 16, wherein Compound 2

has at least one of the {#llowing properties:
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VP Jer-diffraction- X RED)-pattern
set forth in Figure 2;
{2b) an XRPD pattem with peaks at about 6.6° 2-Theta, al about 8.1°2-Thela, at
about 19.7°2-Theta, at about 21.0°2-Theta, at about 21.9%2-Theta, and at about
22.1°2-Theta.
The pharraaceutically acceptable salt according to claim 11, wherein the
pharmaceutically acceptable salt is in an-amorphous phase,
The pharmaceutically aceeptable salt according to claifm 18, wherein Compound 2
has at least one property selected front
(1a) an XRPD pattern showing a lack of crystallinity;
(2a) st least one endotherm and at Jeast one exotherm observed by diffeyential
seaining calorimietry (DSC);
(3a) a glass transition temperature of about 127°C;
(42) a melting point at about 155°C. followed by a re-crystallisatién event at
about 200°C followed by a second melting poini at about 288°C to about 295 °C;
(5a) a phase change to a crystalline form when heated above/ about 200°C,
wherein the crystailing form that is formed above about 200°C is chavacterized
by an XRPD pattern substantially similar to any one ofthe XRPD patterns set
forth in Figure 9;
(6a) a DSC or a TGA substantially similar to the ges set forth in Figure 12;
(7a) hygrosc&p.icity; and/or
(8a) chemical stability.
The pharmaceutically acceptable salt according'to any one of claims 1 io 19 for
treating usthima, treating and/or preventing eXercise-induced bronchoconstriction,
treating and/or preventing allergic rhinitis/treating chronic obstructive pulmonary
disease, treating cardiovascular disease/Areating NSAID-indused gastric lesions,
treating pain, treating ocular disease ¢ treating skin disease in a human.
The pharmaceutically aceeptable syt according to claim 20 for treating asthma,
preventing exercise-induced brogchoconstriction, treating allergic rhinitis, treating
chronic obstructive pulmonary disease, freating cardiovascular disease or treating
NSAID-induced gastric lesidns in 2 annan.
The pharmaceutically acgéptable salt according to any one of claims 1 to 19 for use

in the treatment of asthyma, prevention of exercise-induced bronchoconstiction,
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pulmonary disease, treatment of cardiovascular disease, treatment of NSAID-~
nduced gastric lesions, ireatment of pain, treatmeni of ocular disease or trcatment of
skin disease in 2 human.
A pharmacentical composition comprising:
a. a pharmaceutically acceptable salt according to any one of claims 1 to 22; and
b. at least one pharmacentically acceptable inactive ingredient selected from
among excipients, diluents, and garriers.
A pharmaceutical composition compriging;
a. Compound 2 according to any one of claims 2 to 22; and
b; at least one pharmaceutically aceeplable inactive ingredient selected from
among excipients, diluents, and carriers:
The pharmaceutical composition according to claim 23 ot claim 24, Wherein the
composition comprises a detectable amount of solvent selécted [rghn 1,2-
dimethoxyethane, ethyl acetate, methanol, éthanol, tetrabydrofyran, and methyl tert-
butyl ether; wherein the solvents are detected at levels less than about 5000ppm.
The pharmaceutical composition according to ¢laim 24 oy/claim 25, wherein
Compound 2 underwent a crystal formation or was predipitated from meihy! tert-
butyl ether,
The pharmaceutical composition according to any one of claims 24 to 26, wherein

1be composition compiises a detectable amouryt of a compotind selected from:
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The pharmaceutical composition according to any one of claims 24 to 27, wherein
Compoind 2 is greater than 97% puye.
The pharmaceutical cortiposition according to claiph 28, wherein Compound 2 is
greater than 98% pure.

The pharmaceutical composition according (6 claim 29, wherein Compound 2 is
greater than 89% pure.

The pharmaceutical composition accopding 1o any one of ¢laims 23 to 30, whetein
the pharmacentical composition is i a form suitable for oral administration to a
mainmal.

The pharmaceutical compositidn according fo claim 31, wherein the phagmaceutical
composition is in the form 6f 2 pill, capsule, tablet, aqueous solution, or aqueous
suspension.,
An oral pharmaceutigal composition comprising:
{a) a pharmaceutighlly acceptabie salt according to any one of claims 1 {o 22
wherein the/cation is selected from Na', K7, and Li";

(b} an aqueghs buffer solution; and optionally
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the aqueous buffer solution is an aqueous sodium carbonate buffer solution.

The oral pharmaceutical composition according to any one of claims 33 to 35,
forther comprising a pharmaceutically acceptable sweetener.

The oral pharmaceutical composition of claim. 36, wherein the pharmaceutically
acceptable sweetener is selected from sucrose, sorbitol, aspartame, sucralose, simple
syrup, and syrpalta;

The oral pharmaceutical composition according to any one of claims 33 to 37,
wherein the oral phanmaceutical composition has a concentration of up to about
60mg/ml of the sodium salt of 3-[3-(tert-hutylsuifauy]}-1-[4-(6-cthoxy-pyridj-3-
yDbenzyll-5-(5-methyl-pyridin-2-yi-methoxy)-1 H-indo}-2-y1}-2,2-dimethy
propionic acid.

The oral pharmaceutical composition according to claim 38, wherein e oral
phartitaceutical composition has a concentration of from about 10img/mL to about
50mg/mL of the sodinm salt of 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-
yhbenzyl]-3-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-2-y1}-2{2-dimethyl-
propionic acid.

The oral pharmaceutical composition according to claim 38/ wherein the oral
pharmaceutical composition has a concentration of from About 1mg/mL to aboul
20mg/ml of the sodium salt of 3-[3-(tert-butylsulfanyl)-1-[4-(6-cthoxy-pyridin-3-
ylybenzyl]-5~(5-methyl-pyridin-2-yl-methoxy)- L H-igtlol-2-y1]-2,2-dimethyl-
propionic acid,

The oral phanmaceitical composition accordingfo any on of claims 33 (o 40,

comprising: |

a. about 1g of the sodium salt of 3-[3-(tert-Putylsulfanyl)-1-[4-(6-ethoky-pyridin-3-
yl)benzyl}l-5-(5-methyl-pyridin-2-yl-phethoxy)-1H-indol-2-y1}-2,2-dimethyl-
propionic acid (Compound 2); and

b. about 100mL of a solation of 1% fw/w) Poloxamer 124 and 99% (w/w) aqueous
sodium carbonate buffer (0.010M, pH9-10), sweetened with sucralose.

The oral pharmacentical compogition according to any one of claims 33 to 41,

wherein a single dose of the pharmaceutical composition comprising from about

{0mg to about 1000mg of the pharmaceutically acceptable salt of 3-[3-(tert-

butylsulfanyl)-1-[4-(6-etfox y-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-
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adull human subjecls in the fasted stale provides a Chu 0f about 0.20M to about:
30uM,; a tax of about 1 hour to about 4 hours, and an AUCga4 of about 4 hruM to
about 160 iy M.

The oral pharmaceutical composition according to any one of claivs 33 to 41,
whergin:

the single dose of the pharmaceutical corposition when administered to healthy
adult hunian subjects in the fasted state provides a Copy that is Jess than about 9
The oral pharmaceutigal composition according to claim 42, wherein the single dose
of the oral pharmaceutical comiposifion when administered to healthy adult iuman
subjects in the fasted state provides after about 8 hours:at least 70% redugtion in
bleod ionophore-stimulated 1L.TBy production and provides after about 24 hours at
least 30% reduction in blood ionephore-stimulated LT84 produgtior
The oral phasmacentical composition according to claim 42, wheréin the single dose
of the oral pharmiaceutical composition when administered to hgalthy adult human
subjects in the fasted state provides dfter about 24 hours at legst 50% reduction in
urinary LTE;4 levels.
The oral pharmaceutical composition according to any ofc of claims 42 1o 45,
wherein:
ihe single dose of the oral pharmacentical composition comprises about 10mg, about
50mg, aboui 150mg, about 300mg, about 600mg, br zhout 1000mg of of the
pharmaceutically acceptable salt of 3-[3-(tert-bytyisulfanyl)- 1-{4-(6-ethoxy-pyridin-
3-yhbenzyt]-5-(5-methyl-pyridin-2-yl-metho)y)- 1 H-indol-2-y1}-2,2-dimethyl-
propionic acid.
An oral solid desage form pharmaceuticgl composition comprising:

#) 4 pharmaceutically acceptable salt gécording to any one of claims 1 to 22; and

al ingredient.

by) at least one inactive pharmaceuti e
An oral solid dosage form pharmgeutical composition according to claim 47
COMprising:

a} from about 10mg to about A000mg of the phanmacentically acceptable salt; and

b) at least one inactive phaymaceutical ingredient.
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elaim 48, wherein the composition comprises about 10mg, aboui 50 mg, about

100mg, about 150mg, about 200mg, about 250mg, or about 300mg of Compound 2.
The oral solid dosage form pharmaceutical composilion ascording to any one of
claims 47 o 49, wherein the oral solid dosage form Is In the form of a tablet,

The oral solid dosage form pharmaceutical composition according to claim 50,
wherein:

the oral solid dosage form is in the form of'an immediate release tablet.

The oral solid dosage form pharmacentical composition according t claim 51,
whersin:

the formutation exhibits an in vitro release of Compound 2 in. about 1% sodiom

laary] sitlfate solution at pH of about 7 aud about 37°C of more than about 90% after

about 10 minutes,

The oral solid dosage form pharmacenitical composition accotding toLlaim 52,
wherein:

thein vitro release is measured by a drug release test using the Uhited States
Pharmacopea {(USP) Type 1, basket at about 100rpm with abodt S00mL of about 1%
soddivm lauryl sulfate solntion at pH of about 7 and about 37°C.

The oral solid dosage form pharmaceuniical composition gécording to any one of
claim 47 to 51, wherein the oral solid dosage form whel administered as a single
dose to healthy adult human sitbjects in the fasted stple provides a Cyay less than
about SpM, and provides dfter about 8 hours at legbt 80% reduction in blood
ionophore-gtimalated LTB, production.

The oral solid dosage form pharmaceutical cofnposition according to any one of
claims 47 to 51, wherein the oral sohid dosye form when administered as a single
dose to heualthy adult humans in the fasted state provides afler about 24 hours af least
30% reduction in blood ionophore-stinfulated LTBy production.

The oral solid dosage form pharmagéutical composition according to claim 54 or
claim 55, wherein the oral solid dgsage form when administeied as a single dose to
healihy aduit human sabjects iythe fasted state provides afier about 24 hours at feast

80% reduction of urinary LTH, levels.
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Fhe-oratsohd dosape-torm pharmacenticy Aposiion-accordin ANV 0Ne-0
claims 47 to 51, wherein the inactive pharmaceutical ingredients comprise a binding
agent, a disintegrant, and a glidant.
The oral solid dosage form pharmacewtical coniposition according to ¢laim 57,
wherein the inactive pharmaceutical ingredients comprise silicified microerystaliine
cellulose (SMCC), mannitol, crospovidone, and magnestum stearate,
The oral solid dosage form phanmaceutical compesition according 10 any one of
glaims 47 fo 51, wherein the oral solid dosage form pharmaceutical compositiop
comprises from about 10% by-weight to about 20% by weight of Cempound 7.
The oral solid dosage form pharmmaceutical composition according to any ogle of
claims 47 to 49, wherein the oral solid dosage form pharmaceutical compgsition is
in the form of a capsule.
The oral solid dosage form pharmaceutical compesition aceording to £laim 60,
wherein (he capsule i in the fonm of a bard gelatine capsule.
The oral solid dosage form pharmaceutical composition according to claim 61,
wherein the capsule comprises at least one excipient in addition/to the hard gelatine
capsule.
A pharmaceutical composition that provides at least one mytabolite of 3-[3-(tert-
butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yDbenzyl]-5-(S-phethyl-pyridin-2-yl-
methoxy)- 1 H-indol-2-y1]-2,2-dimethyl-propionic acid glter administration to 4
mamimal,
The pharmaceuntical composition according to claing 63, wherein the least one
metabolite is selecied from among:
a. 3-[3~terr-butylsulfinyl-1-{4-(6-cthoxy-p¥ridin-3-yl)-benzyl]-5-(5-methyl-
pyridin-2-ylmethoxy)-1H-indol-2-yi},2,2-dimethyl-propionic acid;
b. 3-[3-tert-butylsulfanyt-1-[4-(6-hydrbxy-pyridin-3-yl)-benzyl]-5-(5-niethyl-
pyridin-2-yimethoxy)-1H-indol-2/y1}-2,2-dimethyl-propionic acid;
c. 3-[3-iert-butylsutanyl-1-[4-(6-gthoxy-pyridin-3-y)-benzyl]-5-(5-methy}-N-
oxy-pyridin-2-ylmethoxy)-1Héindol-2-y1]-2,2-dimethyl-propionic acid;
d. the acyl gluconuride of 3-{ Jtert-butylsulfanyl-1-[4-(6-ethox y-pyridin-3-yli)-
benzyl]-5-(5-methyl-pyridin-2-ylmethoxy)- 1H-indok2-y1]-2,2-dimethyl-
propionic acid; and

e, combinations thereod
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least one metabolite is the acyl gluconuride of 3-[3-tert-butylsul fanyl~-1-[4-(6-
ethoxy-pyridin-3-y1)-benzyl}-S-(-methyl-pyridin-2-yimethoxy)-1H-indol-2-y1]-2,2-
dimethyl-propionic acid.

A pharmaceutical cempaosition comprising an active ingredient that inhibits 5-
lipoxygenase-activating protein (FLAP) and does not substantially inhibit at least
one Cytochrome P450 enzyme selected from CYP 3A4, CYP 1A2, CYP 2A6, CYP
2B6. CYP 2C8, CYP 2C9, CYP 2C19, CYP 2D6, and CYP 2E1 at doses up to
40uM.

The pharmaceutical composition according 1o claim 66, wherein;

the pharmaceutical composition does not substantially induce Cytochromé P430
CYP 3A4, CYP 2C9; CYP 1A2, CYP2C19, or CYP 2D6 at doses ip 6 404M.
The pharmaceutical composition according to claim 66 or claim 67, Avherein the
active ingrediciit is 3-[3-tert-butylsulfanyl-1-[4-(6-cthox y-pyridiné3-yl)-benzyl]-3-
(5-metbyl-pyridin-2-ylmethoxy)- 1 H-indol-2-yl]-2,2-dimethyl-propionic acid, or a
pharmaceutically acceptable salt thereof,

The pharmaceutical composition according to any one of £laims 23 to 68 for use in
{he treatment of asthma in a bhuman.

The pharmaceutical composition according to any op€ of claims 23 o 68 for use in
the prevention of exercise-induced bronchoconstriétion in a human.

The pliavmaceutical composition according to ady one of claims 23 to 68 for use in
the reatment of allergic rhinitis in a human,

The pharmaceutical composition accarding to any one of claims 23 to 68 for usc i
fhe prevention of allergic rhinitis in a hyfan,

The pharmacentical composition aceghding to any one of claims 23 to 68 for use in
the treatment of chronic obstructivg pulmonary disgase in a human.

The pharmaceutical composition/ according to any ong of claims 23 to 68 for use in
{he tzeatment of cardiovasculyf disease in a human.

The pharmaceutical compogition according to any one of clairis 23 to 68 for use in
the treatment of NSAID-/ndused gastric lesions in a human,

The phanmaceutical coinposition according to any one of claims 23 to 68 for use in

the treatment of ocyfar disease in a human.
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the treatment of pain in a human.

The pharmaceutical composition according to any one of ¢laims 23 to 68 foruse in
the treatinent of skin disease i a human,

The phanmaceutical composition according to of any oue of claims 69 to 78, wherein
the pharmaceutical composition further comprises at feast one additional
pharmaceutical agent selected from inhaled corticosteroids, short acting beta-
agonists, long acting beta-agonists, and antihistamines.

An article of manufacture comprising multiple unit doses of the oral solid dosyge
form pharmaceutical composition according to any one of elaims 23 to 79 ipfa high-
density polyethylene (HDPE) bottle eqiupped with a high~density polyethylene
(HIDPE) cap.

The article of manufacture of claim 80, further comprising an alumingm foil
indaction sedl and silica gel desiccant.

A method of treating asthma in 4 buwan comprising administering to the human an
oral pharmaceutical composition according to any one of claim$ 23 to 79.

A method of preventing exercise-induced bronchoconstrictiof in 4 human
comprising administering to the human an oral pharmaceyfical composition
according to-any one of claims 23 to 79,

A method of ireating allergic rhinitis in a hwnan comprising administering to the
human an oral pharmaceutical composition accordiyfg to any one of claims 23 to 79.
A method of preventing allergic rhinitis in a huragh comprising administering to the
hunian an oral phanmaceutical composition accgrding to any one of claims 23 to 79.
A method of treating chromic obstructive pulghonary discase in a human comprising
administering to the human an oral pharmaleutical composition accoxding to any
one of claims 23 to 79.

A method of treating ocular disease in/é human comprising administering to the
human an oral pharmaceutical composition according to any one of claims 23 to 79.
A method of treating skin disease /n a human comprising administering to the
human an oral pharmaceulical gémposition according 1o any one of claims 23 to 79.
The method according to anyOne of claims 82 to 88, whercin the method further

comprises adininistering at feast one additional pharmaceatical agent selected from
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inhaled-corticosteroidssshott-acting bela-agonisisJong-ach
antihistamines.

A method of treating chronic ebstructive pulmonary disease in a human comprising
administering to the human a pharmaceutical composition according to any one of
clazms 23 to 79,

A method of treating cardiovascular disease in a human comprising administering to
the human a pharmaceutical composition according to any one of claims 23 to 79.

A method of tyeating NSAID-induced gastric lesions in 2 huran comprising
administering to-the human a pharmacetitical compositiori according to sy ofie of
elarmis 23 to 79.

A method of freating pain in a human comprising administeting to the Iyiman an oral
pharmaceutical composition according fo any one of claims 23 to 79

Use of a pharmacéutically acceptable salt according to any one-of glaims 1 {o 22 for
the manufaciure of a medicament for the treatiment of asthma in/& human.

Use of a pharmaceutically acceptable salt according to any ope of claims ] to 22 for
the manufacture of a medicament for the treatment of alleggic rhinitis in 2 human.
Use of a pharmacentically acceptable salt according to afty one of claims 1 to 22 for
the manufacture of a medicament for the prevention ¢f allergic thinitis in a human.
Use of a pharmaceutically acceptable salt according to any ene of claims 1 to 22 for
the manufacture of a.medicament for the treatmgnt of clwonic obstructive pulmonary
disease in 2 human.

Use of a pharmaceutically acceptabie salt gecording to any one of claims 1 to 22 for
the manufaciure of a medicumnent for thy treatment of oenlar disease in a human.
Use of 4 pharmaceutically acceptable/&alt according to any one of claims | to 22 for
the manufacture of a medicament for the treatment of cardiovascular disease in a
human.

Use of a pharmaceutically acgeptable salt according 1o any one of claims 1 to 22 for
the manufacture of a medigament for the treatment of skin disease in a haman.

tse of a pharmaceutically acceptable salt according to any one of claims 1 to 22 for
the manufactare of a shedicament for the treatment of NSAID-induced gastric
lesions in a humar

tUse of a pharma€eutically acceptable salt according fo any one of claims 1 to 22 for

the manufactyfre of a medicament for the reaiment of pain in a human.
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one of claims 12 to 17 comprising the steps of!

(1) adding Compound 2 to methyl tert-butylether to form a mixture;

(2) heating the mixture from step (1) and then cooling the sofution; and

(3) isolating the solids that are formed from step {2) to provide a crystalline form
of Compound 2.

A process for the preparation of a pharmaceutically acceptable salt aceording lo Any

one of elaims 2 to 22:

(a) reacting 4-methoxvphenylhydrazine hydrochloride with 4-bromobeizyl Bromide
in the presence of triethylamine and toluene te provide N-(4-bromo-bghzyl)-N-
{4-methoxy-pheuyl)-hiydrazine hydrochloride;

{b) treiting tlie product of step (2) with HCI to provide N-(4-bromo-hénzyl)-N-(4-
methoxy-phenyl)-hydrazine hydrochleride;

(¢} reacting N-(4<bromo-benzyl)-N-(4-methoxy-phenyl)-hydrazife hydrochlonide
with acetic acid, S-fert-butvlsulfanyl-2,2-dimethyl-4-oxe-péntanoic acid ethyl
ester, and sodiun acetate in toluenc to provide 3-[1-(4-bfomo-benzyl)-3-tert-
butylsulfanyl-5-methoxy-1H-indol-2-yl}-2,2-dimethyl/propionic acid ethyl ester;

{«) reactivig 3-f1-(4-bromo-benzyl)-3-fert-butylsulfanyl/S-methoxy-14-indol-2-y1]-
2, 2~-dimethyl-propionic acid ecthyl ester with 2-methyl-2-propanethiol and
aluminum chioride in dichloromethane to provide 3-[ 1-(4-bromo-benzyl)-3-ters-
butylsalfanyl-5-bhydroxy-t H-indol-2-y1)-2,2-dimethyl-propionic acid ethyl ester;

(&) reacting 3-[ 1 -(d-hromo-benzyl)-3-ters-hutylsulfanyl-5-hydroxy- 1 H-indol-2-yl}-
2,2-dimethyl-propionic acid ethyl ester with bis(pinacolate)diboron using
palladiem mediated reaction conditions to provide 3-{3~rert-butylsulfanyl-5-
hydroxy-1-[4-(4,4,5,5-tetramethyl-[ },3,2 [dioxaborotan-2-yl)-benzyl]-1 H-indol-
2-y1}-2 2-dimethyl-propionic acid/ethyl ester;

(f) reacting 3-{3-tert-butylsulfanyl A-hydroxy-1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-beylzyl -1 H~indol-2-yl} -2,2~-dimetlryl-propionic acid
ethyl ester with S-bromo-2thoxypyridine using patladiom mediated reaction
conditions to provide 3- {A-tert-buivisulfanyl-1-[4-(6-ethoxy-pyridin-3-y1)-
benzyl}-S-hydroxy~-1HAndol-2-yl} -2,2-dimetliyl-propionic acid ethyl ester,

(g) reacting 3- {3-fert-biyfylsulfanyl-1-{4-(6-ethoxy-pyridin-3-yl)-benzyl}-3-hydroxy-
} H-indol-2-y1}-2 Z-dimethyl-propionic acid ethy! ester with 2-chloro-5-
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[3-terr-butylsulfanyl- [-[4<(6-ethoxy-pyridin-3-y1)-benzyl]}-5-(5-melhyl-pyridin-
2-ylmethoxy)-1H-indol-2-y1]-2,2-dimethyl-propionic acid ¢thyl ester,

(b) treating 3~f 3-terz-butylsulfanyl-1-[4-(6-cthoxy-pyridin-3-yi)-benzyl]-5-(5~
methyl-pyridin-2-yimethoxy)-1H-indol-2-y1)-2,2-dimethyl-propionic acid ethyl
ester with thiol derivalized silica gel; and

(i) forming Compound 2 from 3-{3-tert-butylsulfanyl]-[4-(6-ethoxy-pyridin-3-y1)-
benzyl}-5-(5-meihyl-pyridin-2-ylmethoxy)-1H-indol-2-y1}-2,2-dimethyl-
propionic acid ethy! ester.

The process of claim 104, wherein step {i) eomiprises reacling 3-[3-teri-

butylsalfanyl-1-[ 4~(6-ethoxy-pyridin-3-yl}-benzyl]-5-(5-methyl-pyridin-2-

vimethoxy)-1 H-indol-2-yl]-2,2-dimethyl-propionic acid ethyl ester with N4OH in a

suitable solvent,

The process of claim104, wherein step (i) firther comprises crystal foymation of

Compound 2 from methy] tert-butyl ether.

A process for the preparation of a pharmaceutically acceptable salf according to any

oue of claims 2 to 22 comprising the steps of:

(A) redcting & compound of Formula (311)
sk
l

N
&/‘ \ OR}
/\O,J\N./

where R is-an alkyl;

Formula (I11),

with a compound of Formuta (II)
o il

(A x/
& - Formula (1I);

whereif X7 is a leaving group;

in the presence of 4 base and solvent to form a compound of Formula (1)
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(33

108.

109.

110.

111

112.

1%

164,

183,

116.

1.

118.

NO7N Formula (1);

and
(B) forming Compound 2 form the compound of Formwla (I) of step. (A}.
The process according to claim 107, wherein step (A) further comprises isolatipg the

compound of Formula () prior to step (B).

The process according to claim 107 or claim 108, wherein step (A) furthey,

comprises reducing the amoumt of palladiunt to less than about 20ppm.
The process accoiding t6 ¢laim 109, wheréin reducing the amount of palladium
comprises treatment of the compound of Formula (I) with thiel derjyatized silica gel.
The process according to claim 107, wherein the reaction of stepAA) is heated to a
temperature of about-50°C to about 90°C.
The process according to ¢laim 107, wherein step (B) compiises hydrolysis of the
ester moiety of the product of step (A).
The process according to claim 112, wherein siep (B) gomprises treatinent of the
compound of Formula (1) from step (A) with:
a) LiOH, KOH, or Ca{OH);, followed by Na
b) NaOH.

The process according to claim 113, wherein/step (B) comprises (reatment of the

or

comipound of Formula (1) from step (i) with LiOH followed by NaOH.

The process gccording to claim 113, wljérein step (B) comprises treatment of the:
compound of Formula (I) from step () with NaOH.

'The process according to claim 115, whereinstep (B) is carried out in a solvent
system comprising tetrahydrofugdn, water and an alcohol selected from methanol
and ethanol.

The process according to clfim 116, wherein step (B) is carried out in a solvent
systen: comprising tetrahydroturan, water and ethauol.

The process according fo claim 107, further comprising crystal formation of

Componnd 2 from nfethyl tert-bityl ether (MTBE),
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18— The process-aceording to-claim 107 wherein Rlis CHior ~CHaCH-

120.  The process decording to claim 107, wherein the base is a eesium base,

121.  The process according to claim 107, wherein X is selected from CI, Br, I, -
0S0;CF, -080,(4-methylphenyl}, -OSOs{phenyl) and -O80,CH;.

§ 122, The process.according to claim 121, wherein X* is CL
123.  The process according fo claim 107, wherein the compound of Formuia {II]) is
prepared by?
reacting a conpound of formila (IV):
HO -~ ’%
X — O
Z N
Bt ”~ _R!
| N
&
B Formwda (IV)
10 wherein R' is C;-Ce alkyl;
B is a boranic acid or bororiate ester;
with a compound of Formula (TV) in the presence of a first coupliflg catalyst;
0
NTO™  Formila (V)
wherein X is a leaving group; to provide a compound of Formula (111}
15 Formuda (1IT).

124.  The proeess according to claim 123, wherein X is selected from Cl, Br, 1, or -
0OS0O;CF;.

125, The progess according to claim 123/or claim 124, wherein B is selected from

\
: Q
HG, 0 o) o Q ,B'§
Bt < s b X BY 0
HO .0 0 " and
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126.
1Z1.

129,

(0]

X%
The process according to claim 125, wherein B is o .
The process according to any one of claims 123 to 126, wherein the first coupling
catalyst is a palladimm catalyst.
The process of claim 127, wherein the palladium catalyst is
tefrakis(iripheviphosphine)palladium.
The process decording to any one of claims 123 to 128, wheiein the reaction futther.
comprises heating to a temperature of about 60°C to about 95°C.




Claims
1. A crystalline Form C of sodium 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-
5-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionate:

/I S’%
N\

S o)
VU p
N
ONa
| =
N

having an X-ray powder diffraction (XRPD) pattern with peaks at 17.2 °2-Theta, at 18.4 °2-Theta, at
19.1 °2-Theta, at 20.8 °2-Theta, and at 23.8 °2-Theta.

2.  The crystalline Form C according to claim 1, having peaks comprising the 2-theta values listed

below in the following Table, obtained with a diffractometer using copper Ko.-radiation.

Angle 2-Theta ° Intensity %

15.6 42.7
16.6 43.3
17.2 69

17.8 42.6
18.4 49.2
19.1 100
19.8 40.5
20.8 91.6
23,1 47.8
23.8 59.2

3.  The crystalline Form C of claim 1 or claim 2, exhibiting the following Infrared Vibrational

(IR) Peaks: 2968 cm’!, 2935 cm!, 2893 cm!, 2866 cm™!, 1604 cm™!, 1563 cm!, 1369 cm’!, 1414
(1473) em’!, 1285 cm’!, 815 cm™!, and 796 cm.

4.  The crystalline Form C of any one of claims 1-3, wherein the crystalline Form C is desolvated.
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5.  The crystalline Form C of any of claims 1-4 for use in treating asthma, treating and/or
preventing exercise-induced bronchoconstriction, treating and/or preventing rhinitis, treating chronic
obstructive pulmonary disease, treating cardiovascular disease, treating non-steroidal anti-
inflammatory drug (NSAID)-induced gastric lesions, treating pain, treating ocular disease or treating

skin disease in a human.

6.  The crystalline Form C of any one of claims 1-4 for use in treating asthma, preventing
exercise-induced bronchoconstriction, treating allergic rhinitis, treating chronic obstructive
pulmonary disease, treating cardiovascular disease or treating non-steroidal anti-inflammatory drug

(NSAID)-induced gastric lesions in a human.

7. A pharmaceutical composition comprising:
a. acrystalline Form C of any one of claims 1-4; and
b. at least one pharmaceutically acceptable inactive ingredient selected from among

excipients, diluents, and carriers.

8. A pharmaceutical combination comprising a crystalline Form C of any one of claims 1-4 and

an additional pharmaceutical agent.

9. A process for the preparation of crystalline Form C of sodium 3-[3-tert-butylsulfanyl-1-[4-(6-
ethoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-2-y1]-2,2-dimethyl-
propionate comprising the steps of:

(1) adding sodium 3-[3-fert-butylsulfanyl-1-[4-(6-ethoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-
pyridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionate to methyl tert-butylether to
form a mixture;

(2) heating the mixture from step (1) and then cooling the solution; and

(3) isolating the solids that are formed from step (2) to provide crystalline Form C of sodium
3-[3-tert-butylsulfanyl-1-[4-(6-ethoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-pyridin-2-yl-
methoxy)-1H-indol-2-yl1]-2,2-dimethyl-propionate.
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10. A process, according to claim 9, in which crystalline Form C is obtained by ensuring removal

of any protic co-solvents during the isolation from methyl tert-butylether.
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