5 10J4-(5-AMINOMETHYL-2-FLUORO-PHENYL)-PIPERIDIN-1-YL1-17-FLUORO-1-(2-
METHOXY-ETHYL)-4-TRIFLUOROMETHOXY-1H-INDOL-3-YL1-METHANONE AS AN INHIBITOR
OF MAST CELL TRYPTASE 15 FIELD OF THE INVENTION This invention is directed to a
substituted indole benzylamine compound, its preparation, a pharmaceutical composition comprising
the compound, its use, and intermediates thereof. 20-BACKGROUND OF THE INVENTION Mast cell
mediated inflammatory conditions, in particular asthma, are a growing public health concern. Asthma
is frequently characterized by progressive development of hyper-responsiveness of the trachea and
bronchi to both immunospecific allergens and generalized 25chemical or physical stimuli, which lead to
the onset of chronic inflammation. Leukocytes containing IgE receptors, notably mast cells and
basophils, are present in the epithelium and underlying smooth muscle tissues of bronchi. These
leukocytes initially become activated by the binding of specific inhaled antigens to the IgE receptors
and then release a number of chemical mediators. For example, degranulation of mast cells leads to
the gelease of 30proteoglycans, peroxidase, arylsulfatase B, chymase, and tryptase, which results in
bronchiole constriction. -2- Tryptase is stored in the mast cell secretory granules and is the major
protease of human mast cells. Tryptase has been implicated in a variety of biological processes,
including degradation of vasodilatory and bronchodilatory neuropeptides (Caughey, et al., J.
Pharmacol. Exp. Ther., 1988, 244, pages 133-137; Franconi, et al., J. Pharmacol. Exp. Ther., 1988,
248,

10 [4-(5-AMINOMETHYL-2-FLUORO-PHENYL)-PIPERIDIN-1-YL]{7-FLUORO-1-(2-
METHOXY-ETHYL)-4-TRIFLUOROMETHOXY-1H-INDOL-3-YL]-METHANONE
AS AN INHIBITOR OF MAST CELL TRYPTASE

15 FIELD OF THE INVENTION

This invention is directed to a substituted indmd®zylamine compound, its preparation,
a pharmaceutical composition comprising the comgdoiis use, and intermediates thereof.

20 BACKGROUND OF THE INVENTION

Mast cell mediated inflammatory conditions, intgardar asthma, are a growing public
health concern. Asthma is frequently charactertaegdrogressive development of hyper-
responsiveness of the trachea and bronchi to batiunospecific allergens and generalized

25  chemical or physical stimuli, which lead to the @nsf chronic inflammation. Leukocytes
containing IgE receptors, notably mast cells argbphils, are present in the epithelium and
underlying smooth muscle tissues of bronchi. Theskocytes initially become activated by
the binding of specific inhaled antigens to the tgEeptors and then release a number of
chemical mediators. For example, degranulation agtroells leads to the release of

30 proteoglycans, peroxidase, arylsulfatase B, chypasgtryptase, which results in bronchiole

constriction.



S5pages 947-951; and Tam, et al., Am. J. Respir. Cell Mol. Biol., 1990, 3, pages 27-32) and modulation
of bronchial responsiveness to histamine (Sekizawa, et al., J. Clin. Invest., 1989, 83, pages 175-179).
As a result, tryptase inhibitors may be useful as anti-inflammatory agents (K Rice, P.A. 10Sprengler,
Current Opinion in Drug Discovery and Development, 1999, 2(5), pages 463-474) particularly in the
treatment of chronic asthma (M.O. Zhang, H. Timmezman, Mediators Inflamm., 1997, 112, pages
311-317), and may also be useful in treating or preventing allergic rhinitis (S. J. Wilson et al, Clin. Exp.
Allergy, 1998, 28, pages 220-227), inflammatory bowel disease (S.C. Bischoff et al, Histopathology,
1996, 28, paged IypEISH D AtRIBAA NMeukiasivell sectstary migmaDe i el NReel, IrotRSssf pagen
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treating or preventing fibrotic conditions (J.A. Cairns an . Clin. Invest., 1997, 99, pages
1313-13PBORS &XArdgR). fibrosis, sceleroderma, pulmonary fibrosis, liver cirrhosis, myocardial fibrosis,
neurofibromas and hypertrophic scars. 30Additionally, tryptase inhibitors may be useful in treating or
preventing myocardial infarction, stroke, angina and other consequences of atherosclerotic plaque
rupture (M. JezibisRdesl, Typtaselinhivupra grayhgasseisapiniammptppy-agenss didgipeeR.A.

disgpveradiia Agtyags RS EpIRH hitLE Bféﬂcﬂfé%%@éisﬂ?é?ﬂsﬁgﬁlﬁ@@,"EJH@E@%%MM)
destruction of cartilage and periodontal corinective tissue, respectively. S herefore, tryptase
inhibitorsPestitdlgel Y1 e R eadmenteleehonisiashmsMZranaid] pé ibasitapdiskiesba@itbetic
retinopatiy AR U g_szYt?an&s] 3pelkgtgl ,a'%él%a%%@mﬁlﬁ?ﬁb%ﬁna%ﬂep%é\%ﬁﬁé&)a@@c
tryptase inhibitors may be useful’in the treatment of anaphylaxis (L.B. Schwarz et al, J. Gin. Invest.,
1995, 96!pakies 5782V 1), ehakisiins e sl e qxP ISieldh oRee 2L 22 MbdnRMmatenp o ow(e),
pages 15fi<ka8k PSRYCEHCSISIPECAY PG atkBl dglpCleRs pages 1-13), psoriasis (A. Naukkarinen et
15 al, Arch. Dermatol. Res., 1993, 285, pages 341-3#8)junctivitis (A.A.lrani et al, J. Allergy
Clin. Immunol., 1990, 86, pages 34-40), atopic dwitis (A. Jarvikallio et al, Br. J. Dermatol.,
1997, 136, pages 871-877), rheumatoid arthriti€ (Letlow et al, Ann. Rheum. Dis., 1998, 54,
pages 549-555), osteoarthritis (M.G. Buckley eflaRathol., 1998, 186, pages 67-74), gouty
arthritis, rheumatoid spondylitis, and disease®iot cartilage destruction.
20
In addition, tryptase has been shown to be a paténgen for fibroblasts, suggesting its
involvement in the pulmonary fibrosis in asthma amdrstitial lung diseases (Ruoss et al., J.

Clin. Invest., 1991, 88, pages 493-499).

25 Therefore, tryptase inhibitors may be useful @ating or preventing fibrotic conditions
(J.A. Cairns and A.F. Walls, J. Clin. Invest., 1999, pages 1313-1321) for example, fibrosis,
sceleroderma, pulmonary fibrosis, liver cirrhosigiocardial fibrosis, neurofibromas and

hypertrophic scars.

30 Additionally, tryptase inhibitors may be usefultieating or preventing myocardial
infarction, stroke, angina and other consequentatherosclerotic plaque rupture (M. Jeziorska
et al, J. Pathol., 1997, 182, pages 115-122).



Substituted arylmethylamines, represented as by a compound of formula (A), their preparation, 15 (A)
pharmaceutical compositions containing these compounds, and their pharmaceutical use in the
treatment of disease states capable of being modulated by the inhibition of tryptase are reported in US
Patent 6977263. Specifically disclosed in US Patent 6977263, are compounds of the 20following
formulae US Patent 6977263, however, does not di8close any of the aforesaid
Raminomethyl-pheny1)- piperidin-I-yl1Hindolylkmethanone species wherein the position para to the
aminomethyl group 5on the phenyl moiety thereof is also substituted with a fluoro group. Furthermore,
US Patent 6977263, only discloses one Raminomethyl-phenyl)-piperidin-l-ylk[indolyfl-methanone

compound whergi r ' ' é@ﬁ jgﬂ ' ed to the

carbonyl, is subst'ﬁﬁ%ﬁ?nﬂ%ﬁ%%%ﬁﬁggllgso ely ﬂiﬁ%%@gﬁﬁ c?i éleeﬂ?;ltgncﬁe%%ﬁﬁggtuted by

methoxycetlagenBroriavriy Diiaiing doe UesHTRIqREtEr s Peindentgbeomnective tissue,

Raminor’?gg?élgﬁ\%' e-piperidin-l-y1H1H-indoly-3-ylkmethanones as tryptase inhibitors. One type of
Is dire

the inhibitor ted to a compound of formula B wherein none of the aromatic carbons in the
indsle moiety 15 (B) -5- thereof, other than the one bonded to the carbonyl, is substituted, whereas

the indole nitmgﬂ{bir%fore, tryptase inhibitors could be usefuhia treatment or prevention of arthritis,
periodontal disease, diabetic retinopathy, and turgoowth (W.J. Beil et al, Exp. Hematol.,
(1998) 26, pages 158-169). Also, tryptase inhibitaay be useful in the treatment of
anaphylaxis (L.B. Schwarz et al, J. Clin. Inves®93, 96, pages 2702-2710), multiple sclerosis
10 (M. Steinhoff et al, Nat. Med. (N. Y.), 2000, 6(Ppges 151-158), peptic ulcers and syncytial

viral infections.

Substituted arylmethylamines, represented as bympeoond of formula (A), their

preparation,
15

(A)

pharmaceutical compositions containing these comg®uand their pharmaceutical use in the
treatment of disease states capable of being meduts the inhibition of tryptase are reported
in US Patent 6977263. Specifically disclosed inR#ent 6977263, are compounds of the

20  following formulae



substituted by R1 as hydrogen, methyl, ethyl, isopropyl, propyl, isobutyl, butyl, hexyl, 2- methoxyethyl,
cyclohexylmethyl, cyclopropylmethyl, 3-pyridyl, 2-thiazole, acetyl, thiophene-2- carbonyl,
benzenesulfonyl, or methanesulfonyl. The second type of the inhibitors is directed to 5a compound of
formula C wherein the indole nitrogen is substituted only by hydrogen and a single aromatic (C)
carbon in the indole moiety thereof, other than the cAe bonded to the carbonyl, is substituted by R as
methyl in the 4-, 5-, 6-, or 7-position, or fluoro in the 7-position. The third type of the 10inhibitors is
directed to a compound of formula D wherein a single aromatic carbon in the indole moiety thereof, (D)
other than the one bo ded-t&the carbonyl, is substituted by methyl in the 7 position, and the indole
Bioorg. 15 Med. Chem.
Lett. 15 2734 (2005) diso es that substltutlon on an aromat' Y} inthe indole in the 5- or

4 4 (2005) of an mdole

gin: (1) the posmon para to the |nome yI group on 20 the phenyl
moiety thereof is also substituted with a quoro group; (2) the-indole mtrogen is substituted by
2-methoxyethyl; or (3) two or mor %

bonded to a carbonyl, are substitutesg, an&*tH\Hchas 2particu iy valuable pharmacg%cal properties as
a tryptase inhibitor. Such a compound should readlly -6- have utility in treating a patient suffering from
conditions that can be ameliorated by the administration of an inhjbitor of tryptase, e.g., mast cell
mediated inflammatory conditions, inflammation, and diseases ordisorders related to the degradation
of vasodilatory and bronchodilatory neuropeptides, and have ished liability for
semicarbazide-sensitive amine 5oxidase (SSAQO) me MARY OF THE INVENTION

NH,CH;

US Patent 6977263, however, does not disclose fatmg @foresaid [(aminomethyl-phenyl)-
piperidin-1-yl]-[indolyl]-methanone species wherelr tposition para to the aminomethyl group

5 on the phenyl moiety thereof is also substituteithaifluoro group. Furthermore, US Patent
6977263, only discloses one [(aminomethyl-phenyepdin-1-yl]-[indolyl]-methanone
compound wherein an aromatic carbon in the indaleety thereof, other than the one bonded
to the carbonyl, is substituted; more specificalijely wherein the 5-position of the indole is
substituted by methoxy.

10
Bioorg. Med. Chem. Lett. 15, 2734 (2005) disclasese types of [(aminomethyl-

phenyl)-piperidin-1-yl]-[1H-indoly-3-yl]-methanoness tryptase inhibitors. One type of the
inhibitors is directed to a compound of formula Berdin none of the aromatic carbons in the

indole moiety

NH,CH;
15 (B)



The present invention extends to the compound of formula I: r 0- 0 F-4", FF 10(l) or a prodrug,
pharmaceutically acceptable salt, or solvate of said compound. Furthermore, the present invention
is directed to a pharmaceutical composition comprising a pharmaceutically effective amount of the
compound of formula I, and a pharmaceutically acceptable carrier. 15 Furthermore, the present
invention is directed to the use of a compound of formula | as an inhibitor of tryptase, comprising
introducing the compound into a composition comprising a tryptase inhibitor receptor. In addition, the
present invention is directed to the use of a compound of formula | for treating a patient suffering from,
or subjedhereafpyiesitupeatmnooaditn & heddeot arbenghinsituigth amarrisitheindgeairogen is

I~ ictort . : . 4 of Claim 1
The pres e e T P P iniermeciaces
useful therethoxyethghavielofeaxitasting asiclaneypinaethitpyeshtaniiatoe windiy bibtephenietood
from the é%UB%g{]Pﬁ%%@E‘?eQSﬁBHE}H%}’ WOIRAARAYRANY YA Y SEARC KRR IS I aimiLatiee of

the present inv
5 acompound of formula C wherein the indole nitrogesubstituted only by hydrogen and a

single aromatic

NH,CH;
(©)
carbon in the indole moiety thereof, other thandhe bonded to the carbonyl, is substituted by
R as methyl in the 4-, 5-, 6-, or 7-position, aoifo in the 7-position. The third type of the
10 inhibitors is directed to a compound of formula Desein a single aromatic carbon in the indole

moiety thereof,

NH,CH;
(D)
other than the one bonded to the carbonyl, is guted by methyl in the 7-position, and the
indole nitrogen is substituted by Bs methyl, ethyl, propyl, butyl, or 2-methoxyethfioorg.

15 Med. Chem. Lett. 15, 2734 (2005) also disclosesdhbstitution on an aromatic carbon in the
indole in the 5- or 7-position were tolerated wlsldstitution in the 4- or 6-position gave less
active compounds.

No disclosure exists in US Patent 6977263 or Bioblgd. Chem. Lett. 15, 2734 (2005) of an
indole containing tryptase inhibitors wherein: (19 fposition para to the aminomethyl group on

20 the phenyl moiety thereof is also substituted wifltuaro group; (2) the indole nitrogen is
substituted by 2-methoxyethyl; or (3) two or moreraatic carbons in the indole moiety
thereof, other than the one bonded to a carborg/lsabstituted, and that has particularly

valuable pharmaceutical properties as a tryptdsbitor. Such a compound should readily



5 DETAILED DESCRIPTION OF THE INVENTION List of Abbreviations  As used above, and
throughout the description of the invention, the following abbreviations, 10unless otherwise indicated,
shall be understood to have the following meanings: n-BuOAcn-butyl acetate n-BuLin-butyl lithium
sec-BuLisec-butyl lithium 15t-Butert-butyl t-BuOHtert-butanol Culcopper iodide DCMdichloromethane,
CH2C12 or methylene chloride DMFdimethylformanfide 20DMSOdimethylsulfoxide
dppfl,1'-bis(diphenylphosphino)ferrocene DSCdifferential scanning calorimetry
EDCI1-ethy1-3-(3-dimethylaminopropyl) carbodiimide HC1 egequivalent(s) 25Etethyl Et20diethyl ether
have utility in treating a patient suffering fromnclitions that can be ameliorated by the

administration of an inhibitor of tryptase, e.gashcell mediated inflammatory conditions,

inflammation, and diseases or disorders relatedgaegradation of vasodilatory and

bronchodilatory neuropeptides, and have diminiskadallity for semicarbazide-sensitive amine
5 oxidase (SSAO) metabolism.

SUMMARY OF THE INVENTION

The present invention extends to the compoundraiidita I:

F
Oo—
HzNﬁ% and
N
N / E
r ey

o
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10 ()
or a prodrug, pharmaceutically acceptable sakpbrate of said compound.
Furthermore, the present invention is directed plarmaceutical composition
comprising a pharmaceutically effective amounthaf tompound of formula I, and a
pharmaceutically acceptable carrier.
15

Furthermore, the present invention is directedhéouse of a compound of formula | as
an inhibitor of tryptase, comprising introducing ttompound into a composition comprising a
tryptase inhibitor receptor. In addition, the gneisinvention is directed to the use of a
compound of formula | for treating a patient sufigrfrom, or subject to, a physiological
20  condition in need of amelioration with an inhibitartryptase comprising administering to the
patient a therapeutically effective amount of toepound of Claim 1

The present invention is directed also to the mapmn of a compound of formula |, and
intermediates useful therein.
25



_LEAtriethylamine EtOHethanol EtOAcethyl acetate 30EtOC(0)C1lethyl chloroformate HPLChigh
performance liquid chromatography MgS 04magnesium sulfate -8- Me MeOH MS MTBE 5NaHCO3
Na2S 03 Na2S 04 NMR Pd(PPh3)2C12 10PdC12dppf Pd(dtbp0C12 Pd2(dba)3 Pd(OAc)2 P(Cy)3

-7-
Aspects, features and advantages of the presestition will be better understood from
the following detailed description, which is giviey way of illustration only, and is not

limitative of the present invention.

5 DETAILED DESCRIPTION OF THE INVENTION

List of Abbreviations

As used above, and throughout the descriptionefrthention, the following abbreviations,

10  unless otherwise indicated, shall be understoddhte the following meanings:

n-BuOAc n-butyl acetate
n-BulLi n-buty! lithium
sec-BulLi sec-butyl lithium
15 t-Bu tert-butyl
t-BuOH tert-butanol
Cul copper iodide
DCM dichloromethane, CyClo or methylene chloride
DMF dimethylformamide
20 DMSO dimethylsulfoxide
dppf 1,1'-bis(diphenylphosphino)ferrocene
DSC differential scanning calorimetry
EDCI 1-ethyl-3-(3-dimethylaminopropyl) carbodiide HCI
eq equivalent(s)
25 Et ethyl
EtoO diethyl ether
TEA triethylamine
EtOH ethanol
EtOAC ethyl acetate
30 EtOC(O)CI ethyl chloroformate
HPLC high performance liquid chromatography
MgSQ, magnesium sulfate



15t-Bu3P PPh3 PrOH iPrOH i-PrOAc 20t-BuOK PPSE K2CO3 K2504 LC 25Na2S04, rt Rt IPA 11-AA
30TGA THE TLC methyl methanol mass spectroscopy methyl t-butyl ether sodium bicarbonate

sodium sulfite

10

15

20

25

30

Me
MeOH
MS
MTBE
NaHCGO3

NapSO3
NaSO,
NMR
Pd(PPh).Cl,
PdCLdppf
Pd(dtbpf)C}
Pd(dba)
Pd(OAc)
P(Cyk
t-BuzP
PPh
PrOH
iPrOH
i-PrOAc
t-BuOK
PPSE
K,COs
K2SOy

LC
NapSOy

rt

Rt

TFA
TFAA
TGA

THF

TLC

-8-

methyl

methanol

mass spectroscopy
methylt-butyl ether
sodium bicarbonate

sodium sulfite

sodium sulfate
nuclear magnetic resonance
bistriphenylphosphine palladium (Il) dichloride
1,1’-bis(diphenylphosphino) ferrocene palladiumy dichloride
(1,1'Bis(di-t-butylphosphino)ferrocene palladiuichloride
tris(dibenzylideneacetone)dipalladium(0)
palladium(ll) acetate
tricyclohexylphosphine
trit-butylphosphine
triphenylphosphine
propanol
iso-propanol
iso-propyl acetate
potassiuntert-butoxide
poly-phosphoric acid trimethylsilylester
potassium carbonate
potassium sulfate
liquid chromatography
Sodium sulfate
room temperature
Retention time
trifluoroacetic acid
trifluoroacetic anhydride
thermogravimetric analysis
tetrahydrofuran

thin layer chromatography



sodium sulfate nuclear magnetic resonance bistriphenylphosphine palladium (1) dichloride
1,1'-bis(diphenylphosphino) ferrocene palladium (1) dichloride (1,1'Bis(di-t-butylphosphino)ferrocene
palladium dichloride tris(dibenzylideneacetone)dipalladium(0) palladium(ll) acetate
tricyclohexylphosphine tri-t-butylphosphine triphenylphosphine propanol iso-propanol iso-propyl
acetate potassium tert-butoxide poly-phosphoric aci@-trimethylsilylester potassium carbonate
potassium sulfate liquid chromatography Sodium sulfate room temperature Retention time
trifluoroacetic acid trifluoroacetic anhydride thermogravimetric analysis tetrahydrofuran thin layer
chromatographyl MS-aipgiglenetylenetDesiititidsity | teaatitenslyl-acetylene

Definitions

5 As used above, and throughout the instant spetidictand appending claims, the
following terms, unless otherwise indicated, shallunderstood to have the following

meanings:

As used herein, the term "compound of the presemintion”, and equivalent
10  expressions, are meant to embrace the compoumdoéifa I, as hereinbefore described, which
expression includes the prodrug, the pharmacelytiaateptable salt and the solvate, e.g.,
hydrate. Similarly, reference to intermediatesethler or not they themselves are claimed, is
meant to embrace the salts, and solvates, whemtiiext so permits. For the sake of clarity,
particular instances when the context so permésametimes indicated in the text, but these
15 instances are purely illustrative and they aremended to exclude other instances when the

context so permits.

As used herein, the term “treatment” or “treatimgiludes prophylactic therapy as well
as treatment of an established condition, suchraanfielioration of the condition of a patient.
20  Such amelioration includes slowing the progressioa disease or a beneficial modification of
the condition of the patient.

"Patient" means a human or other mammal.

25 “Effective amount” is meant to describe an amourd compound effective in
producing the desired therapeutic effect.

"Prodrug” means a compound that is suitable foriadtnation to a patient without
undue toxicity, irritation, allergic response, ahd like, and is convertible in vivo by metabolic
30 means (e.g. by hydrolysis) to the compound of tiesgnt invention. A thorough discussion of
prodrugs is provided in T. Higuchi and V. Stellagfrugs as Novel Delivery Systems, Vol. 14

of the A. C. S. Symposium Series, and in EdwarB&:he, ed., Bioreversible Carriers in Drug




5As used above, and throughout the instant specification and appending claims, the following terms,
unless otherwise indicated, shall be understood to have the following meanings: As used herein, the
term "compound of the present invention”, and equivalent 10expressions, are meant to embrace the
compound of formula I, as hereinbefore described, which expression includes the prodrug, the
pharmaceutically acceptable salt and the solvate, elf); hydrate. Similarly, reference to intermediates,
whether or not they themselves are claimed, is meant to embrace the salts, and solvates, where the
context so permits. For the sake of clarity, particular instances when the context so permits are
sometimeeiidivaAedarione Rhaymaceigizal Ssragiatien aedgiiray Muesatil28an b ote phvd it aigended

to excluqﬁ&; r%@@&ﬁﬂ%ﬁ}é@gﬁ@é@xt SO permits. As used herein, the term "treatment” or

"treating"” includes prophylactic therapy as well as treatment of an established condition, such as for
amelioration of the condition of a patient. 20Such amelioration includes slowing the progression of a

disease or a bensfigial radlficalipn aldhie 6 diiehAIANE AU ARRUERITSaNSR LA AP ther

mammal. 25"Effective amount™ IS mea scribe an amo a compoun ective In producing

the Ylesiradithiviaipdesis kffegive risePi@dnamRGIREOERNeGHR! tHaese auiddRreowalkitivialiton to a
etabol B e o e T S Dol
discussidadiiereanajtate ppavisAHY TR GGRePREAtE YD SR BaTRsIary8cld RRNZYTelivilt8ystems,
Vol. 14 of thctiay Sty BRIV B REIE RO ERIA R RRFRRosPnBiarsuRiaiaie CHARGAMPTUI
acid fumarate; glycerophosphate; glucose phosplaat@ate; maleate, particularly acid maleate;
10 orotate; oxalate, particularly acid oxalate; sutphparticularly acid sulphate; trichloroacetate;
trifluoroacetate; besylate; tosylate and methapésuiate. A list of FDA-approved
pharmacologically acceptable salts is given iniphil Gould, “Salt Selection for Basic Drugs”
33 Int'l J. Pharm. 201, 202, 214-216 (1986); witttHier information in Stephen M. Berge et al.,
“Pharmaceutical Salts”, Journal of Pharmaceutica&i®es Vol. 66, No. 1, January 1977, pages
15 1-19; and methods for making such salts being kniovine art from Handbook of
Pharmaceutical Salts, P. Heinrich Stahl, Camillé\&rmuth (Eds.), IUPAC Wiley-VCH ,

2002; these publications are incorporated hergireference.

“Solvate” means a physical association of a comdafrthis invention with one or

20  more solvent molecules. This physical associaticiudes hydrogen bonding. In certain
instances the solvate will be capable of isolationgexample when one or more solvent
molecules are incorporated in the crystal latticehefcrystalline solid. “Solvate” encompasses
both solution-phase and isolable solvates. Reptathes solvates include hydrates, ethanolates,
methanolates, and the like.

25
“Suzuki coupling conditions” mean conditions usa&uzuki coupling solvent, Suzuki coupling

catalyst and Suzuki coupling reaction temperature.

“Suzuki coupling solvent” means an alcohol solweith a boiling point= of isopropyl alcohol,
30 such as n-propyl alcohol, n-butyl alcohol or thejipolar aprotic solvent such as
dimethylformamide, 1-methyl-2-pyrrolidone, dimettwyifoxide, or the like; ethereal solvent



-10- Design American Pharmaceutical Association and Pergamon Press, 1987, both of which are
incorporated herein by reference. "Pharmaceutically acceptable salt" means any salt of these active
ingredients with an 5acid that does not give rise to unwanted toxic or side effects. These acids are well
known to pharmacy experts. Non-limiting examples of suitable salts are the following: chloride;
bromide; iodide; aspartate, particularly acid aspartatel-benzoate, particularly acid benzoate; citrate,
particularly acid citrate; tartrate; phosphate, particularly acid phosphate; fumarate, particularly acid
fumarate; glycerophosphate; glucose phosphate; lactate; maleate, particularly acid maleate; 10orotate;
oxalate, pepicamilyikcidmeihyd; Hbiptiaethsayetians, awidet phatixturie dbaoucetsine, afifiiesadcetate;

besylate; the f@j gﬁ nate. A list of FDA-approved pharmacologically acceptable salts
is given iﬁ% ip L. O%E}gd;ﬁ% e%g(%ion for Basic Drugs” 33 Int'l J. Pharm. 201, 202, 214-216 (1986);

with further information in Stephen M. Berge et al., "Pharmaceutical Salts", Journal of Pharmaceutical

Sciences. op ith L 8s 2 '@&%ﬁ p(gggs fg W u being
known in t LSe)zigrt f?gﬁ)HagﬁdEpo)&gof ngrﬁrfagcelﬁga&ﬁaﬁts, : I-?(glnrl it Sga l, %nzll!géi Nermuth
(EdB.), Uielidtbpfiey-wCte hikeotiRdeasabiriaius as £ hEpRsbidbanerdhedikedeeamgencgevate”
means tﬂ;@ '@tf 04 2 SR it _igdqyep '8 VYJ qr%lﬁk%r_ 20more solvent molecules.
This ph;a/\s'?ical a@ocigtlon in%céesﬁiydroge’n nding. In cgrtg?n |}nstances the solvate will be capable
of isolation, for example when one or more solvent molecules are incorporated in the crystal lattice of
the crystalli id, " ! t j Igﬁgﬁ EFI’E? '| I Representative
solvates ?ﬁ%?#gg@t%@%%@r@éﬁ%@,gﬁé&%Eﬁoﬁ%gs}?g;%? the like. %@?ﬁ@o\ﬁ% Ing conditions”
mean cotefitipgrausimgfdiBuboking pplingos thee Bt Sk vkngueplitig tatiysteand Suzuki coupling
regetion temperature.  "Suzuki coupling solvent” means an alcohol solvent with a boiling point of

isopropyl alcohol, 30such as n-propyl alcohol, n-butyl alcohol or the like; polar aprotic solvent such as
“trifluoroacetylating conditions” mean conditionsing a trifluoroacetylation agent,

trifluoroacetylating solvent, and trifluoroacetytat reaction temperature.

“trifluoroacetylation agent” means trifluoroaceéinhydride, 1,1,1-trichloro-3,3,3-
15 trifluoroacetone, trifluoroacetic acid and poly-gpboric acid trimethylsilylester (PPSE),

trifluoroacetyl chloride, trifluoroacetyl fluoridgentafluorophenyltrifluoroacetate or the like.

“trifluoroacetylating solvent” means a solvent sashan ester solvent such as ethyl acetate,
isopropyl acetate, n-butyl acetate or the likeaesmatic hydrocarbon solvent such as toluene,

20  orthe like; a chlorinated hydrocarbon solvent sasimethylene chloride, 1,2-dichloroethane, or
the like.

“trifluoroacetylation reaction temperature” mearmi about -20 to about 3C.

25  “hydrogenation conditions” mean conditions usingydrogenation catalyst, hydrogenation

solvent, hydrogenation reaction temperature, amlidgenation pressure.

“hydrogenation reaction solvent” means an alcaobtent such as methanol, ethanol, isopropyl

alcohol and the like; or acetic acid; or a mixtafen alcohol solvent or acetic acid and water.
30

“hydrogenation catalyst” means R{®d/C, Pd(OH) Rh/C and the like, with or without added

inorganic acid such as HCI and the like, or orgamid such as acetic acid and the like.



dimethylformamide, 1-methyl-2-pyrrolidone, dimethylsulfoxide, or the like; ethereal solvent such as
THE, 2-methylTHF, dimethoxyethane, or the like; or mixture of any of the aforesaid solvents and water
or toluene. "Suzuki coupling catalyst" means a Pd catalyst such as Pd(PPh3)4, Pd(PPh3)2C12,
Pd2(dba)3, 5Pd(dtbp0C12, or the like; or Pd catalyst such as Pd(OAc)2, Pd2(dba)3 or the like in
conjunction with a phosphine ligand such as PPh3-tippf, t-Bu3P, P(Cy)3 or the like. "Suzuki coupling
reaction temperature” means a temperature from about 60 C to the temperature of the boiling point of
the Suzuki coupling reaction mixture. 10 "trifluoroacetylating conditions" mean conditions using a
trifluoroacetylation agent, trifluoroacetylating solvent, and trifluoroacetylation reaction temperature.

iiorond S A O O A e ceab i B ol chioric,

trifluoroacetyl fluoride, pentafluorophenyltrifluoroacetate or the like. "trifluoroacetylating solvent" means
a solvent,such as an.ester solvent such thyl acetate, is | acetate. n-butyl a te or the like;
i aromal R e B PR DL e o A Y RS bk R e
such as uhethigenayctdpijgacbi2ediudibdtyethane, or the like. "trifluoroacetylation reaction temperature”
means from about -20 to about 30 C. 25"hydrogenation conditions" mean conditions using a
hydrogenation catalyst, hydrogenation solvent, hydrogenation reaction temperature, and
hydrogerraiticyezssuirseferred Embodiments

In addition, the present invention is directedhe tise of the compound of formula | for

10 treating a patient suffering from a physiologicahdition that can be ameliorated by
administering to the patient a therapeutically @ffee amount of the compound of formula 1.
Particular embodiments of physiological condititimst can be treated with the compound of the
present invention include, but certainly are naiiteéd to inflammatory diseases, e.g., joint
inflammation, arthritis, rheumatoid arthritis, rmeatoid spondylitis, gouty arthritis, traumatic

15 arthritis, rubella arthritis, psoriatic arthritsnd other chronic inflammatory joint diseases and
asthma and other inflammatory respiratory cond#iddther embodiments of physiological
conditions that can be treated by the present tm@imclude physiological conditions such as
chronic obstructive pulmonary disease (COPD), C@R&rerbations, joint cartilage
destruction, ocular conjunctivitis, vernal conjuwitts, inflammatory bowel disease, asthma,

20 allergic rhinitis, interstitial lung diseases, filsis, sceleroderma, pulmonary fibrosis, liver
cirrhosis, myocardial fibrosis, neurofibromas, hypephic scars, various dermatological
conditions, for example, atopic dermatitis and [@s0s, myocardial infarction, stroke, angina
and other consequences of atherosclerotic plaqtara) as well as periodontal disease,
diabetic retinopathy, tumour growth, anaphylaxisjtiple sclerosis, peptic ulcers, and syncytial

25 viral infections.

In a particular embodiment, the present inventsodiiected to the use of a compound of
formula | for treating a patient suffering from lasia and other inflammatory respiratory
conditions, comprising administering to the pati@mpthysiologically effective amount of the

30 compound.



"hydrogenation reaction solvent” means an alcohol solvent such as methanol, ethanol, isopropyl
alcohol and the like; or acetic acid; or a mixture of an alcohol solvent or acetic acid and water. 30 -12-
"hydrogenation reaction temperature” means from about 10 to about 60 C.  "hydrogenation
pressure" means from about 10 to about 1000 psi of hydrogen (upper limit 5dictated by equipment
capability). Particular or Preferred Embodiments In-&&dition, the present invention is directed to the
use of the compound of formula | for 10treating a patient suffering from a physiological condition that
can be ameliorated by administering to the patient a therapeutically effective amount of the compound
of formula |. Patticutatkenipediitieiarsesh bogisigngithe questiohiteads ddirebtetdattw wiske tfeacompound

b GUFT BPRIBEAT O G SRR <RI P Ao ISERASn el o

inflammation, arthritis, rheumatoid arthritis, rheumatoi litis, gouty arthritis, traumatic

rubella attirifglipsbaAmityaitheisatly ¢ beativeraor irifigreammayndint diseases and asthma and other
inflammatory respiratory conditions. Other embodiments of physiological conditions that can be treated
by the present invention include physiological conditions such as chronic obstructive pulmonary
diséase (COPDI) emrimeeRackebtaiopothmsitithe: preseatiipvaricdisgated)imdioitisevelraal

;g:‘é‘;‘{‘;@’i@%ﬁ'ﬁ&‘&?%%ﬁﬁ&W%ﬂ g Q%Bgﬁﬁ%%@%‘ﬁ{*&gﬁ%ﬁ@%@é‘ﬂ?&ﬁ%ﬁgbﬂdgﬁﬁﬁﬁng

roderma, pulmonary fibrosis; liver oslis, myocardial fibrosis, neuro
hypertrogifidsdatelivgiodbelipatiansiagibasidnditaly elfecrammprt efidprccgsnpritiiid. and psoriasis,
myocardial infarction, stroke, angina and other consequences of atherosclerotic plaque rupture, as
well as periodontal disease, diabetic retinopathy, tumour growth, anaphylaxis, multiple sclerosis, peptic
ulcers, and synytR1GBeirMarieetasrmpegipentulae SresedinivrNmheimeeshianbentkmas directed to

the gse Qi EIRABIdR AT B dRaHRGU g i BAPSTHEHGHNY EYR FRIAE 2o B dnflammatory
respiratory conditions, comprising administering to the patient a physSiologically effective amount of the
administering to the patient a physiologically etfee amount of the compound.

In another particular embodiment, the present ihgans directed to the use of a
compound of formula | for treating a patient sufigrfrom joint inflammation, comprising

15 administering to the patient a physiologically efiee amount of the compound.

In another particular embodiment, the present ihgarns directed to the use of a
compound of formula | for treating a patient sufigrfrom inflammatory bowel disease,
comprising administering to the patient a physiaaty effective amount of the compound.

20

In addition, the present invention extends to aplaaeutical composition comprising
the compound of formula I, a second compound sasdeftom the group consisting of a beta
adrenergic agonist, an anticholinergic, an antaminatory corticosteroid, and an anti-
inflammatory agent, and a pharmaceutically accéptedrier thereof. In such a composition

25  the compound of formula | and the second compou@gesent in amounts such that provide a
therapeutically efficacious activity, i.e., addéior synergistic effect. Particular inflammatory
diseases or disorders that can be treated withaptiarmaceutical composition include, but are

not limited to, asthma.

30 Moreover, the present invention is directed to shmoe for treating a patient suffering
from an inflammatory disorder, comprising administg to the patient the compound of

formula | and a second compound selected from tbepgconsisting of a beta adrenergic



30compound. -13- In another particular embodiment, the present invention is directed to the use
of a compound of formula | for treating a patient suffering from COPD, comprising administering to the
patient a physiologically effective amount of the compound. 5In another particular embodiment, the
present invention is directed to the use of a compound of formula | for treating a patient suffering from
COPD exacerbations, comprising administering to thé-patient a physiologically effective amount of the
compound. In another particular embodiment, the present invention is directed to the use of a
10compound of formula | for treating a patient suffering from allergic rhinitis, comprising administering
to the pad@ganisihlaysivghelijesticcireantidofiphiatoopinosteroidnantareaptrndldsmeatdytagent,
the presentJ ign.is di Otagu 0 r | for i [
sufferingqﬁggt\!j@%t%@r%iﬁ%%é% mpﬁ?ﬁ?g frl%glnciJ n% n@%ﬁ&%ﬁ% p t%e%ﬁ%%%%‘%%%i@gﬁé e eucrg\?e
amount Glugle ibanpside a therapetticabyeiicreiensvidlimenadiliveese aynargigisnadelitedted to the
use of & capIPYAEALIPETIHE hiBcdRANNEMBAUAN Sifaiibio pralammalpRoRcus fisease.

ally eftecti

comprising administering to the patient a physiologic ve amount of the compound. 20  In

addition, aHepristeiad ﬁOéhﬁd@aéﬁmh@fm%qoﬁ@emggﬁMBmmnmﬂpdsm@ tp@ @@mipdﬁmeﬁdf
formula |, A FERNELACRRAHEY SSIRHEHHEPSR thE SrOLBRE RIS ML U idarRrte ’Eﬁ&’g‘?}g@%‘?ﬁ'ﬂ’ an

anticholinergic, an anti-inflammatory corticosteroid, and an anti-inflammatory agent,

pharmac'@wm’lgnamé@&@@Mﬁ@mn@w.qwlsberadmbmmm%w Baﬁipul@ﬁ@wmﬂlﬁﬁlaﬂ and
the second campRYAd SR IISSTAB IRBRYIRL éHﬁnﬁﬁ%ﬁhs}vdﬂﬂi@&'&@u%‘?&é‘t'&ﬂﬁyaﬁfﬁ'-?ﬁﬁ%%ﬁwQféwty'
i.e., additive or synergistic effect. Particular inflammatory diseases or disorders that can be treated
with suc@ﬁ%ﬁ_&ﬂﬂﬁdﬁ@ﬂ@&l'@@ﬁ%é\i@w @H@mtﬁat@m@ﬂ@tﬂﬁﬁﬁb@%‘!a-sﬁﬂﬂﬁhgtm\%%@/er, the
Pragent IBYRRIAPI A RARR LV M BB IAVORHE AR BRI WERTSe and tiotropium. Anti-
inflammatory corticosteroids contemplated for ustnthe invention include beclomethasone
dipropionate, triamcinolone acetonide, flunisolifleticasone propionate, moetasone furoate,

methylprednisone, prednisolone and dexamethasone.

15 The present invention is also directed to the mestiate compounds of formulae 2-9 for



from an inflammatory disorder, comprising administering to the patient the compound of formula | and
a second compound selected from the group consisting of a beta adrenergic -14- agonist, an
anticholinergic, an anti-inflammatory corticosteroid, and an anti-inflammatory agent. In such a method,
the compound of formula | and the second compound are present in amounts such that provide a
therapeutically efficacious activity, i.e., additive or syidergistic effect. In such a method of the present
invention, the compound of the present invention can be 5administered to the patient before a second
compound, a second compound can be administered to the patient before a compound of the present
invention, or a comp d of the present ir(ygjpigon and a second &fntpound can|be administered
concurrently. Particplar €xamples of adrengrgic 3gonists, antichglinergics=anti-gjflammatory
corticosteroids, a S [ gfding to thp method are
described infra. : ed forljuse with { ention include ipratopium bromide
and tiotropium. / pHlammatory corticosterond platedfgr'use ngh the invention include
beclomethasone dip ropioﬁ‘fa\te, ttn;cinolo e acgtpnide,[flunisolide, fluiﬁgsone propionate, moetasone

furoate, methylprednisone, prednjsolone and dexamethasgne. 1 Thgpre @ﬁhfention is also directed
to the intermediate conmpounds of formulae 2-9 ®r preparing the cémpound of formula I. 5

Pharmaceutical Compositions As explained above, the compound of the present invention exhibits

ity and accordin
HEF

useful pharmacological activ gl th a pharmaceutical

md&y.be incorporated i

10composition and used in reatment of patents 3 ing fro m&lital disorders. The
present inveRfidrsthus provj a according to/a further aspect, elitical compositions
comprising compound g Inveqtion aceutid ptable carrier thereof. As used
herein, th mad accept preferably means aj by a regulatory agency of a
governm lar th | gove state government,
F F F 2
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preparing the compound of formula 1.

Pharmaceutical Compositions

As explained above, the compound of the presemiition exhibits useful
pharmacological activity and accordingly may beonporated into a pharmaceutical
10  composition and used in the treatment of patiemifeisng from certain medical disorders. The
present invention thus provides, according to th&rraspect, pharmaceutical compositions
comprising the compound of the invention, and aplaaeutically acceptable carrier thereof.
As used herein, the term "pharmaceutically accégtaieferably means approved by a

regulatory agency of a government, in particularflederal government or a state government,



-16- or listed in the U.S. Pharmacopoeia or another generally recognized pharmacopoeia for use in
animals, and more particularly in humans. Suitable pharmaceutical carriers are described in
"Remington’'s Pharmaceutical Sciences" by E.W. Martin. 5Pharmaceutical compositions according to
the present invention can be prepared according to the customary methods, using one or more
pharmaceutically acceptable adjuvants or excipientd.6The adjuvants comprise, inter alia, diluents,
fillers, binders, disintegrants, glidants, lubricants, surfactants, sterile aqueous media and the various
non-toxic organic solvents. The compositions may be presented in the form of tablets, capsules, pills,
sustaine@rligstsidasdlierthatihasmpeppieia povanetb ca gieies eghired Pbasugsepsiedsian)etable

SO'U“O”Saﬁ'Hj l%oéﬁé{rHRﬁ?o L t?&ﬂé@;@iﬂlﬂﬂﬁr% @ﬁ%ﬁ%&%@@& HQW&F?@EOHBSCC‘P%E?H“Q

sweeteners, flavorings, co gs, or lizers'in orde tain pharmaceutically acceptable
preparatidRemgiansiBhafenridical Seiengasehy &t Hétidasibstance in the vehicle are generally
determined in accordance with the solubility and chemical properties of the active 15compound, the
particular mode of administration and the provisions to be observed in pharmaceutical practice. For
example, excipieh&/asieaidakbeesepasitionsyatamirtbnge v ibsep kseeRninn aah farpreRpemddified

starch, silicified:mi S % |1c(;jﬁl ital [ [ , i [irate,
calcium cgg%gﬁﬁé%dﬁc%%cﬁ mp osgﬁlﬁgeﬁ dqgsggaé@gﬁgﬁ%’ﬁ%ﬁ&%ﬁ@%ﬁ&éﬁ%ﬁ%%{Hnwgalﬁf:g%g ,
along witdl isiKeiie igehlas M@W@WM%@W@M?ﬁt@pﬁﬂiﬁ@;@i@@l&@j@Qﬁﬂ&fﬁﬁulose,
hydroxyelfiybrelulosemehd felase, §?Q‘H@b&%@8&@@%ﬁé{'tﬁ@'%%%s%%ﬂ@ﬂéﬁf%‘?ﬂgﬁi’é ch,

starch, polyethylene glycols, polyethylene oxide, polycarbophils, gelatin and acacia and disintegrating

agents s66HEBISoditiM @bHeasHeNsIBAYdRPRESBIRACIIBRES [aRieiso viRPid estantls, sustained
migepcryslling, e MRS RACIES 3n8 ReERIn TR IR R IES SRIRbIBRY YHW@%BHEW as

25magnesium stearate, calcium stearafe, stearic acid, hydrogenated vegetable oil, mineral oil,
polyethyRIRergIPESY UR§cand eaie eOBfFEPRR RIS Y UEERFONJIaNEnEIrg GRS NISNES silicon

dioxide, tal. Siahehs AR08 YR SOAGr gL suaiinG AR %‘%ﬁ%ﬁﬁ%%{ﬁﬁm‘éﬂfﬁocusa ! e

esters, polyoxyethylene fatty acid esters, poloxamer, polyoxyethylene ether, sodium

polyethoRyRRatAESRr dieaehiPithehNeItkihatidReCATER aive &lihstTa dp i y eAH_ A€o prepare
a capsulgelh & AAVEBERRMEY I YRR HHEER QMRS HRC BRI CEREN LAl PRopelitiasEr e dRRiRized

starch, unmodified starch, silicified microcrystalline cellulose alone or as a mixture of two or more
filldis, witPBRPWighdhednaiieylas enestaipbadministration gnedprovisions to be observed in

pharmaceutical practice. For example, excipiemth |1s lactose, microcrystalline cellulose,
pregelatinized starch, unmodified starch, silidfraicrocrystalline cellulose, mannitol, sorbitol,
xylitol, dextrates, fructose, sodium citrate, cafoicarbonate, dicalcium phosphate dihydrate,
anhydrous dicalcium phosphate, calcium sulfateyglsith binders such as

20  polyvinylpyrollidone, hydroxypropylmethyl cellulosethyl cellulose, hydroxyethyl cellulose,
methyl cellulose, sodium carboxymethyl cellulosegelatinized starch, starch, polyethylene
glycols, polyethylene oxide, polycarbophils, galaind acacia and disintegrating agents such as
sodium croscarmellose, sodium starch glycolatespoeidone, starch, microcrystalline
cellulose, alginic acids and certain complex siBsacombined with lubricants such as

25 magnesium stearate, calcium stearate, stearictagidpgenated vegetable oil, mineral oll,
polyethylene glycols, glyceryl esters of fatty agidodium lauryl sulfate and glidants such as
silicon dioxide, talc, starch, along with sometabilie wetting agent such as sodium lauryl
sulfate, sorbitan esters, polyoxyethylene fattyl &sters, poloxamer, polyoxyethylene ether,
sodium docusate, polyethoxylated castor oil, andzdkonium chloride may be used for

30 preparing tablets. To prepare a capsule, it isathgeous to use fillers such as lactose,
microcrystalline cellulose, pregelatinized stanahimodified starch, silicified microcrystalline

cellulose alone or as a mixture of two or moref#] with and without binders as described



-17- above along with suitable wetting agent (s), disintegrants, glidants, lubricants, etc. as listed above.
When aqueous suspensions are used they can contain emulsifying agents or agents which facilitate
suspension. Diluents such as sucrose, ethanol, polyethylene glycol, propylene glycol, glycerol and
chloroform or mixtures thereof may also be used. Such pharmaceutically 5acceptable carriers can also
be sterile water and oils, including those of petroleuitY: animal, vegetable or synthetic origin, such as
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred carrier when the
pharmaceutical composition is administered intravenously. Saline solutions and aqueous dextrose and
glycerol ebloviemarhvakiosu @i luetihg sliguid(shraemshptatiglickmisoluinjiseratsieatol ailiste8uitable

o oo Dients, inc] ol T 0se.
Scross, S5, eV ENERC LG RAERIS ofb e el S nh S 8L e
stearate,gljeRiecitiBiosteaparsitic, BidRrMs shohds EMue tkinphmik| kBN rabeaemEogifeos
water, etg%%'l ,?O%gfol'ﬁﬁdT&ﬁéF‘o?&WP% %ﬁr@i@lﬁﬁk‘@gﬁg#@@e@ &Q&&!%ﬁg@ﬁ%‘?ﬂi&%ﬁti@ﬂﬁt&

pills, cap ers, sustained-release formulations e like. 15

phaPmaceactiealampasiess el dseatarileewesensmdmritding thesgpelinetimnestiecioinahount of
the activ i suitapl - ier.so rQyi for er
B o O o o e

administration to . . i tive fc ac
other moliless CARtss napRigirITed ciREEhWhemME&iphagBga e magaltionysradreiristeifthistration,

which ar% fiscLssad | "aa MR BhTEAIREICBR SRATARHTHRLIIY A RRSeaRsasdyatase

inhibition activity according to tests 25described in the literature escribed hereinafter, and which

test resuRSWeyssliasdiirconelae laplienindRIgiRiC R0y PMRurTaEBicPbRERassHiinals. Thus,
in gdurthey ambAAmRNLIDEBIFRRI INRANCSLIATSREMIBANCSROT IRiENYS, | Q6B Soraperiden

comprising it for treating a patient suffering from, or subject to, a condition that'can be ameliorated by
the admigiRigiflomattafGaniisitsr ehalpiikied D6t REHPIF CREDSSIAI IRASTESIIGIALRA RS uSeEiv far

treating afdaflaeapiceydiaRARey i e nale. oL BRRBRKATATR RO RER, shayaard

arthritis and other arthritic condition such as rheumatoid spondylitis, gouty arthritis, trauniatic arthritis,
rubella agyG8b, Watplafthanelianbiiedienritikese contpmss can take the form of solutions,

suspensions, tablets, pills, capsules, powdertisad-release formulations and the like.
15
Naturally, a pharmaceutical composition of the pnesnvention will contain a
therapeutically effective amount of the active coonpd together with a suitable amount of
carrier so as to provide the form for proper adsimtion to the patient. While intravenous
injection is a very effective form of administraticother modes can be employed, such as by

20 injection, or by oral, nasal or parenteral admmaisbn, which are discusseafra.

Methods of Treatment

The compound of formula | possesses tryptase ibiibactivity according to tests
25  described in the literature and described here2nadind which test results are believed to
correlate to pharmacological activity in humans atiter mammals. Thus, in a further
embodiment, the present invention is directed ¢ouke of formula | or a composition
comprising it for treating a patient suffering froor subject to, a condition that can be
ameliorated by the administration of an inhibitbtrgptase. For example, the compound of
30 formula I is useful for treating an inflammatorgdase, for example, joint inflammation,
including arthritis, rheumatoid arthritis and otlaethritic condition such as rheumatoid

spondylitis, gouty arthritis, traumatic arthritrspella arthritis, psoriatic arthritis, osteoartisri



-18- or other chronic inflammatory joint disease, or diseases of joint cartilage destruction, ocular
conjunctivitis, vernal conjunctivitis, inflammatory bowel disease, asthma, allergic rhinitis, interstitial
lung diseases, fibrosis, sceleroderma, pulmonary fibrosis, liver cirrhosis, myocardial fibrosis,
neurofibromas, hypertrophic scars, various dermatological conditions, for example, 5atopic dermatitis
and psoriasis, myocardial infarction, stroke, angina-d8-other consequences of atherosclerotic plaque
rupture, as well as periodontal disease, diabetic retinopathy, tumour growth, anaphylaxis, multiple
sclerosis, peptic ulcers, or a syncytial viral infection. According to a further feature of the invention
there is Frovitied ehrosicddffammatonyrizinhdisceie Hurdsed ohinmbrpdilegesigRirne]i@eiaor subject
to, conditi ich. ' by t i ian inhih t .example
condiions e D e o e v
amount dhtesatitiedihinofdiseasasniibrosis scelpiesieamaporannipsosisn fiveind whasisinveegandial
15CombinatiQn. T, j ther icall j

e e N e s G G S A
Forexangyfpiodernadtisantd psatanisantasaidiineigietsyorietaagirnay ahaeeonsedieanss, of

20formo j nhej ﬁ!?lﬁﬂ% ichgli j ipr ium
bromide%ﬁé[ﬁgn%gyyg %%?cigg%g?di% gggL asgbeec ometﬁg%lghg%%%g%ﬁgg%%%%gno orlfe
acetonid@l s AR Tlexsies dnel iRt RsietesSimdrretissiofacB el yigidatastiine, prednisolone,

or predinose; and anti-inflammatory agents such as sodium cromoglycate and nedocromil sodium.
Thus, the present invention extends to a pharmaceutical composition 25comprising the compound of

formula | and aéé@@@@fﬁ@ﬂﬂ&@él&ﬂéd%@ﬁmﬁé@@@mmg\/w k?e[ﬁ&ih?@h@’fg_ib%gonist, an
anjigholinergic, & antl-HiilAZEany, &%ﬁ%&ﬁéﬂ&%@%g%%ﬁ@&?m%m%rﬁdweéx%@ase

inhibitor, a phosphodiesterase-4 inhibitor, and an anti mmatory agent; and a pharmaceutically

acceptagﬂ@rj@&matqﬁérwnqurduiaﬂw&m@rﬁﬁlém@&bfmtmw i‘h@%@wﬁ m@ﬁ@mggsa_ leukotriene
antagonigbi3 MoBfSIIKASt ARBHRRITICIRY SO rRRIakRIRT (G R HRA PSSR HRETHCASuNt

phosphodiesterase-4 inhibitors are roflumilast and ciflumolast. Particular pharmaceutical carriers
having appReAtBALNA BiidsHavaaieltRaR CONPESHEN @B CoEPREGHT the invention.

15 Combination Therapy

As explained above, other pharmaceutically actgenés can be employed in
combination with the compound of formula | depegdiipon the disease being treated. For
example, in the treatment of asthma, beta-adremaggnists such as albuterol, terbutaline,

20  formoterol, fenoterol or prenaline can be includesican anticholinergics such as ipratropium
bromide, anti-inflammatory corticosteroids suctbaslomethasone dipropionate, triamcinolone
acetonide, flunisolide, fluticasone propionate, natasone furoate, methylprednisolone,
prednisolone, or predinose; and anti-inflammatagras such as sodium cromoglycate and
nedocromil sodium. Thus, the present inventiomeds$ to a pharmaceutical composition

25  comprising the compound of formula | and a secandpmound selected from the group
consisting of a beta adrenergic agonist, an antiedrgic, an anti-inflammatory corticosteroid, a
leukotriene receptor antagonist, a lipoxygenasuitdn, a phosphodiesterase-4 inhibitor, and an
anti-inflammatory agent; and a pharmaceuticallyeptable carrier thereof. Particularly
contemplated for use with the present inventioa Esikotriene antagonist is montelukast. And

30 Particularly contemplated for use with the presemention as phosphodiesterase-4 inhibitors
are roflumilast and ciflumolast. Particular phareaatecal carriers having applications in this

pharmaceutical composition are described herein.



-19- Furthermore, the present invention extends to a method for treating a patient suffering from
asthma, comprising administering the patient the compound of the present invention, and a second
compound selected from the group consisting of a beta adrenergic agonist, an 5anticholinergic, an
anti-inflammatory corticosteroid, a leukotriene receptor antagonist, a lipoxygenase inhibitor, a
phosphodiesterase-4 inhibitor, and an anti-inflammél®ry agent. In such a combination method, the
compound of the present invention can be administered prior to the administration of the second
compound, the compound of the present invention can be administered after administration of the
second compound, or the compound of the present 10invention and the second compound can be
administered cagyrely, M R@s@ﬁ{'w tion &?88&%?8%%%%5&5&8%@%&8@%%@%r?é
formula |, or a pharmaceutical composition 15comprising the compound, ma Introduce
parenterdigmtesiBmaceeanytising, adampisiasay thgupatheaigpoeothy toe Paesell ingtntion patkat.

Oral Deli t ' ' ' ibed
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may be u ormulate the p nt compositions (as, for example, proteinoid 25 icr%spfieres

reported $HEN 8. PaGIHTINIENNISH 6T 3N e poEhRane i ipRMEBYERiEgNHeandee atiRitisteped Prestmay
be derivafized\iivaLess BPIKESER 67d e SpolAE ThN eomB bt RO prAsERs FHRURLAT Re5ERle solid

dosage forms for a therapeutic is given by Marshall, K. In: Modern Pharmaceutics Edited by G.S.

Banker RENUNStRIGSHREEC RAFIETISDALOT Of Hagese sarsiparRG by osHeUNd géthedrenent
forfpulatipn Y ARCHAR RE QERAINER Hik REESET LIS R Mt afiagHy ngredients that allow for

protection against the stomach environment, and release of the biologically active material, i.e., a
compound of the present invention, in the intestine.

Modes of Delivery

According to the invention, the compound of formijlar a pharmaceutical composition
15  comprising the compound, may be introduced paraltiyetransmucosallye.g., orally, nasally,

pulmonarily, or rectally, or transdermally to aipat.

Oral Delivery

20 Contemplated for use herein are oral solid dosaged, which are described generally
in Remington's Pharmaceutical Sciences, 18th EQ.{9ack Publishing Co. Easton PA
18042) at Chapter 89, which is herein incorporétgdeference. Solid dosage forms include
tablets, capsules, pills, troches or lozenges,ataatr pellets. Also, liposomal or proteinoid
encapsulation may be used to formulate the presanpositions (as, for example, proteinoid

25  microspheres reported in U.S. Patent No. 4,925,6iposomal encapsulation may be used and
the liposomes may be derivatized with various p@gsre.g., U.S. Patent No. 5,013,556). A
description of possible solid dosage forms foreadpeutic is given by Marshall, K. IModern
Pharmaceutics Edited by G.S. Banker and C.T. Rhodes Chaptet919, herein incorporated
by reference. In general, the formulation willlue a compound of the present invention, and

30 inertingredients that allow for protection agaithet stomach environment, and release of the

biologically active material, i.e., a compound lo¢ fpresent invention, in the intestine.



-20- Also specifically contemplated are oral dosage forms of the compound of the present
invention. Such a compound may be chemically modified so that oral delivery is more efficacious.
Generally, the chemical modification contemplated is the attachment of at least one moiety to the
component molecule itself, where said moiety permits (a) inhibition of proteolysis; 5and (b) uptake into
the blood stream from the stomach or intestine. Als@@esired is the increase in overall stability of the
compound of the present invention, and increase in circulation time in the body. Examples of such
moieties include: polyethylene glycol, copolymers of ethylene glycol and propylene glycol,
carboxymethy| ddfialspeciieditsicopdeyupigtedtars b gorad e mintencoanpppoly miolheepresectiowski
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moieties. 1 the compound of the present invention, ase ma e stoma
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sugar coatings, or coatings that make the tablet easier to swallow. Capsules may consist of a hard
shell (sutisa@egaatingiradiRRey e RRbrabwlriRe aMesies: for liquid forms, a soft gelatin shell

may be used. The shell material of -21-

15 For the compound of the present invention, thetlonaf release may be the stomach,
the small intestine (the duodenum, the jejununtherleum), or the large intestine. One skilled
in the art has available formulations that will datsolve in the stomach, yet will release the
material in the duodenum or elsewhere in the imestPreferably, the release will avoid the
deleterious effects of the stomach environmertigeiby protection of the compound of the

20  present invention, or by release of the compouryd i the stomach environment, such as in
the intestine.

To ensure full gastric resistance a coating impabteeto at least pH 5 is essential.
Examples of the more common inert ingredients dnatused as enteric coatings are cellulose
acetate trimellitate (CAT), hydroxypropylmethylagtise phthalate (HPMCP), HPMCP 50,

25 HPMCP 55, polyvinyl acetate phthalate (PVAP), Egira30D, Aquateric, cellulose acetate

phthalate (CAP), Eudragit L, Eudragit S, and sleell@hese coatings may be used as mixed

films.

A coating or mixture of coatings can also be usethblets, which are not intended for
30 protection against the stomach. This can incluggiscoatings, or coatings that make the tablet
easier to swallow. Capsules may consist of a blaetl (such as gelatin) for delivery of dry

therapeutic i.e. powder; for liquid forms, a sadtagin shell may be used. The shell material of



cachets could be thick starch or other edible paper. For pills, lozenges, molded tablets or tablet
triturates, moist massing techniques can be used. The therapeutic can be included in the formulation
as fine multi-particulates in the form 5of granules or pellets of particle size about 1 mm. The
formulation of the material for capsule administration could also be as a powder, lightly compressed
plugs or even as tablets. The therapeutic could be ptépared by compression. Colorants and flavoring
agents may all be included. For example, the compound of the 10present invention may be formulated
(such as by liposome or microsphere encapsulation) and then further contained within an edible

product, sacheis eoudfligertiiel bevetage aihetatdiiecprRrantylis doengasy mgides. obletnay @hies or

increase mﬁr\é?&é%&fsﬂ}ﬁégg{ ‘ﬁé’é%‘fﬂtﬂbé%é{heﬁtemﬁ@&ial- These 15diluents could include

carbohy&rates, especially mannitol, a-lactose, anhydrous lactose, cellulose, sucrose, modified
dextrans and starch. Certain inorganic salts may be also be used as fillers including calcium

trinhosphate. : . . _ ’ : :
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glycolate, Amberlite, sodium carboxymethylcellulose; u o} iljem alginate, gelatin, orange
peel, acithesapexiineoyidceanberaredrnicasaRiRssitd-bentonite may all be used. Another form of the
25disintegrants are the insoluble cationic exchange resins. Powdered gums may be used as
disintegrants and as binders and these can include powdered gums such as agar, Karaya or
tragacanth. AlgirRlei@atamneadlavaning saraie mry aseringuiBiteyample, the canpmmhefihre

usgg to hatd g IHEEARBHINM AP FOFRINSICP (QTEh R E3HE e&%ﬁ@@bﬂé@éﬂé&?@%ﬁ Ragyral

products such as acacia, tragacanth, starch and gelatin. Others include methyl cellulose (MC), ethyl

celluloset{EC Yutdes aoatamestiyitieamsdiftavepductisas a refrigerated beverage containing

colorants and flavoring agents.

One may dilute or increase the volume of the theutip with an inert material. These
15 diluents could include carbohydrates, especiallpmital, a-lactose, anhydrous lactose,
cellulose, sucrose, modified dextrans and sta€#rtain inorganic salts may be also be used as
fillers including calcium triphosphate, magnesiuanbonate and sodium chloride. Some

commercially available diluents are Fast-Flo, Emd&KA-Rx 1500, Emcompress and Avicel.

20 Disintegrants may be included in the formulationhef therapeutic into a solid dosage
form. Materials used as disintegrates include doeitnot limited to starch, including the
commercial disintegrant based on starch, Explog&dtdium starch glycolate, Amberlite, sodium
carboxymethylcellulose, ultramylopectin, sodiumiadde, gelatin, orange peel, acid
carboxymethyl cellulose, natural sponge and betdanay all be used. Another form of the

25  disintegrants are the insoluble cationic exchaeges. Powdered gums may be used as
disintegrants and as binders and these can inploddered gums such as agar, Karaya or

tragacanth. Alginic acid and its sodium salt dse aiseful as disintegrants.

Binders may be used to hold the therapeutic aggether to form a hard tablet and
30 include materials from natural products such asiac&ragacanth, starch and gelatin. Others

include methyl cellulose (MC), ethyl cellulose (E&)d carboxymethyl cellulose (CMC).



-22- Polyvinyl pyrrolidone (PVP) and hydroxypropylmethyl cellulose (HPMC) could both be used in
alcoholic solutions to granulate the therapeutic. An anti-frictional agent may be included in the
formulation of the therapeutic to prevent 5sticking during the formulation process. Lubricants may be
used as a layer between the therapeutic and the die wall, and these can include but are not limited to;
stearic acid including its magnesium and calcium s&1&, polytetrafluoroethylene (P niE), liquid paraffin,
vegetable oils and waxes. Soluble lubricants may also be used such as sodium lauryl sulfate,
magnesium lauryl sulfate, polyethylene glycol of various molecular weights, Carbowax 4000 and 6000.

10 GRidyninHamyinig)istanen (BWPihankiblay groypries ybmeidogiudoseriintPiviG)utatitsh kott teediged in
rearrang Jaloe ' i -he glidants may include starch, talc, pyrogenic
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silica an icoa o ai lution of the therapeutic into the aqueous
environment a surfactant might be added as a wetting agent. Surfactants may include anionic

detergents S“C')Aﬁsa?‘ﬁf#ﬂ?ﬁ&‘éﬂyéxgaﬁ?ﬁa%ilg‘ét}’ﬁa%ﬁi Y 8%8{@%%%%@3&%‘{% Eh}l&f\?&%‘e-

Cationic detergents might be used and could include benzalkonium
chidride. Stig&ingt difjpotcingaiaionaiandeesgesislinbricantayeansiadasia taxciobeuveeothe
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10, 50 an cerol monostearate, polysorbate 40, 60, 65 and 80, sucrose fatty acid ester, methyl

cellulosel@nAI2aNSSkyTh ey ICdNuIBEEa Theuedafabionaeltrf bE pletewdinanalfornaaeionlef ails
compoung, af\the preseni IMEniPR SHehalPar O RS R SUEME PHTRIGRE @ifke? Hyfmhat

potentially enhance uptake of the compound of the present invention are, for instance, the fatty acids
oleic acidaundieiiated RelveMylent alyien|Cbvaomes rerliaevirid Tt nfuialon MtdO08s @&slraBRO. The
dryg could be incorporated into an inert matrix that permits release by either diffusion or leaching

mechanisms, e.g., gums. Slowly degenerating matrices may also be incorporated into the formulation.
Some enteric céAtiRjYAEEhAGN ipagEe Berdewdrepridtestiod drug during formulation and to

aid rearrangement during compression might be add@ed glidants may include starch, talc,
pyrogenic silica and hydrated silicoaluminate.

15 To aid dissolution of the therapeutic into the amugeenvironment a surfactant might be
added as a wetting agent. Surfactants may in@ndmic detergents such as sodium lauryl
sulfate, dioctyl sodium sulfosuccinate and diostdlium sulfonate. Cationic detergents might
be used and could include benzalkonium chlorideemzethomium chloride. The list of
potential non-ionic detergents that could be inetlidh the formulation as surfactants are

20 lauromacrogol 400, polyoxyl 40 stearate, polyoxykthe hydrogenated castor oil 10, 50 and
60, glycerol monostearate, polysorbate 40, 60,8688, sucrose fatty acid ester, methyl
cellulose and carboxymethyl cellulose. These stafds could be present in the formulation of

a compound of the present invention either aloresa mixture in different ratios.

25 Additives that potentially enhance uptake of theapound of the present invention are,
for instance, the fatty acids oleic acid, linola@d and linolenic acid. Controlled release oral
formulation may be desirable. The drug could m®iporated into an inert matrix that permits
release by either diffusion or leaching mechanisgs,gums. Slowly degenerating matrices
may also be incorporated into the formulation. Sa@nteric coatings also have a delayed

30 release effect.



-23- Another form of a controlled release of this therapeutic is by a method based on the Oros
therapeutic system (Alza Corp.), i.e. the drug is enclosed in a semipermeable membrane which allows
water to enter and push drug out through a single small opening due to osmotic effects. 50ther
coatings may be used for the formulation. These include a variety of sugars that could be applied in a
coating pan. The therapeutic agent could also be gi¢én in a film-coated tablet and the materials used
in this instance are divided into 2 groups. The first are the non-enteric materials and include methyl
cellulose, ethyl cellulose, hydroxyethyl cellulose, methylhydroxyethyl cellulose, hydroxypropyl
cellulose, hydroAyeibpylfofetofl aehnssded oetehiam s tipaaitis bylriosihprobaksitbanthen@ros
polyethyige fluehl> T OB APERNA 1GHP) CPBSIRS 8hIhRRIENS TRLEAISIRAL AHeCRIBMARIN ERIFIE: '
mix of m to provide the o

phthalic acid. terials might be use . ptimum film coating. Film coating
may be cloiwd viatat toariasangrmish arfigioued sawinels soalbaessitg cbirite) osBPiMmediests.
Delivery Also contemplated herein is pulmonary delivery of the compound of the present invention,

either alone, or in a pharmaceutical composition. The compound is delivered to the 20lungs of a
mammal while iSHaEngaait eaverydicadsessieidherfgrepiiadpacnga decchiese BtefsuJam dat

mal while FNkGnganings sEfakderg el
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d
84:1145-1146 (a- 1-proteinase); Oswein et al., 1990, "Aerosolization of Proteins"”, Proceedings of
Symposiliatbylmekpresnyimelly Dehvéndnoxmyeryl <atteld ravd oM epp Yol k@iuiRifan growth
hogmonedoBehs &4 doxd A7 ery ! QEHRYe @%%%%@éﬁéfiﬁ@%ﬁ%%ﬁ@ GRESIMaYNSSERRIS BB
alpha) and Platz et al., U.S. Patent No. 5,284,656 (granulocyte colony Stimulating factor). A method
and comp@Bfists ok the enteric materials that are commestgrs of phthalic acid.

A mix of materials might be used to provide theimpim film coating. Film coating
may be carried out in a pan-coater or in a fluidibed or by compression coating.
15

Pulmonary Delivery

Also contemplated herein is pulmonary deliveryha tompound of the present

invention, either alone, or in a pharmaceutical position. The compound is delivered to the

20 lungs of a mammal while inhaling and traverses stbe lung epithelial lining to the blood
stream. Other reports of this include Adjei et 890, Pharmaceutical Research, 7:565-569;
Adjei et al., 1990, International Journal of Phacmatics, 63:135-144 (leuprolide acetate);
Braquet et al., 1989, Journal of Cardiovascularfbaology, 13(suppl. 5):143-146
(endothelin-1); Hubbard et al., 1989, Annals oétntl Medicine, Vol.lll, pp. 206-212 (al-

25  antitrypsin); Smith et al., 1989, J.Clin. Invest: B145-1146 (a-1-proteinase); Oswein et al.,
1990, "Aerosolization of Proteins”, ProceedingSgimposium on Respiratory Drug Delivery I,
Keystone, Colorado, March, (recombinant human gndwarmone); Debs et al., 1988, J.
Immunol. 140:3482-3488 (interfergnand tumour necrosis factor alpha) and Platz gUa.
Patent No. 5,284,656 (granulocyte colony stimutafactor). A method and composition for

30 pulmonary delivery of drugs for systemic effectiescribed in U.S. Patent No. 5,451,569,
issued September 19, 1995 to Wong et al.



30pulmonary delivery of drugs for systemic effect is described in U.S. Patent No. 5,451,569, issued
September 19, 1995 to Wong et al. -24- Contemplated for use in the practice of this invention are
a wide range of mechanical devices designed for pulmonary delivery of therapeutic products, including
but not limited to nebulizers, metered dose inhalers, and powder inhalers, all of which are familiar to
those skilled in the art. 5Some specific examples of&Zbmmercially available devices suitable for the
practice of this invention are the Ultravent nebulizer, manufactured by Mallinckrodt, Inc., St. Louis,
Missouri; the Acorn Il nebulizer, manufactured by Marquest Medical Products, Englewood, Colorado;
the Ventolin mefepptedudatthiteysedniteiaalioy alEhs IngaReseanddeTrgfaPa®ehurical
Carolina i e RIBRI A BUAFLILRY BeiVBRH (LB SERRAS SR RER e imited 1o
y a tew. All such dev quire t ta

Massachusetts, to name on ices re e use of formufations suitable for the
dispensinglofilidersompteied dbse: iphaders, inndmivndeigrbanl o adn corarel faiowiry spdoiretskiedype
of devicqr@mglgy(fd and may involve the use of an appropriate propellant material, in addition to the
usual diluents, adjuvants and/or carriers useful in therapy. Also, the use of liposomes, microcapsules

or $5 microsphemsseinpesilit xanNee of 6oBiMarc/pls afajablacks sotabiedeitdde Rrasdirtcelly
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on the type of chemical modification or the type of device employed. Formulations suitable for use with

a nebuliZdiseaner jae Aaatrmbormdulinety piedlly acbseshrigidurst Meginal dopduetsrdgrgieimoettion
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formulation may also include a buffer and a simple sugar (e.g., for stabilization and regulation

osmotic pleds¥ertT karmingi Anddhe dairtaiesparsect ifanca sathotea b yorieansLe prevent
suifgce i@%ldﬁgmawgggém‘gg&g]q&ﬂgmgmfgqg@g by atomization of the solution in forming the

aerosol. 25 Formulations for use with a metered-dose inhaler device will generally comprise a

finely divMbanfsm@tMMmmﬂwm@ﬂmmi&r §h§¢&$@@@iﬁ@(§r&®n@mwwm@faw
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chlorofluorocarbon, hydrochlorofluorocarbon, hydrofluorocarbon, or hydrocarbon, 30including
trichloroflligsoiMeshen I Q1S RoPbam SORIPRHIR T eRg BriEwh Al GéRitmhE, thegusual diluents,

1,11, 2-telailtRe NGy BAGRIADILEIANHHRIRRTy SWies 63 AR TMEURRCFORRIRT Kolgate and

soya lecithin. Oleic acid may also be useful as a surfactant. .
15  microspheres, inclusion complexes, or other typeawiers is contemplated. A chemically

modified compound of the present invention may aks@repared in different formulations
depending on the type of chemical modificationhar type of device employed.

Formulations suitable for use with a nebulizeheitjet or ultrasonic, will typically
20  comprise the compound of the present inventiissolved in water at a concentration of about
0.1 to 25 mg of compound per mL of solution. Therfolation may also include a buffer and a
simple sugardg., for stabilization and regulation of osmotic preg3. The nebulizer
formulation may also contain a surfactant, to redoicprevent surface induced aggregation of
the compound caused by atomization of the solutidarming the aerosol.
25
Formulations for use with a metered-dose inhalgrcgewill generally comprise a finely
divided powder containing the compound of the inensuspended in a propellant with the aid
of a surfactant. The propellant may be any coneaat material employed for this purpose,
such as a chlorofluorocarbon, hydrochlorofluorooatthydrofluorocarbon, or hydrocarbon,
30 including trichlorofluoromethane, dichlorodifluor@tihane, dichlorotetrafluoroethanol, and
1,1,1,2-tetrafluoroethane, or combinations theré&iitable surfactants include sorbitan

trioleate and soya lecithin. Oleic acid may aleaubeful as a surfactant.



-25- Formulations for dispensing from a powder inhaler device will comprise a finely divided dry
powder containing the compound of the invention, and may also include a bullcing agent, such as
lactose, sorbitol, sucrose, or mannitol in amounts which facilitate dispersal of the 5powder from the
device, e.g., 50 to 90% by weight of the formulation. The compound of the present invention should
most advantageously be prepared in particulate forid5with an average particle size of less than 10 mm
(or microns), most preferably 0.5 to 5 mm, for most effective delivery to the distal lung. 10Nasal
Delivery Nasal delivery of the compound of the present invention is also contemplated. Nasal
delivery allows the passage of the compound to the blood stream directly after administering the

therapeutic pro ' | it B;ﬂﬁ%%' - -
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disclosur&ecﬂ(lgp)p{b%wlejg@ﬂLimé)_rporated herein by reference in its entirety. Topical Administration

10 Nasal Delivery

Nasal delivery of the compound of the present itieens also contemplated. Nasal
delivery allows the passage of the compound tdibed stream directly after administering the
therapeutic product to the nose, without the netyefss deposition of the product in the lung.

15  Formulations for nasal delivery include those vd#éxtran or cyclodextran.

Transdermal Delivery

Various and numerous methods are known in theoattdnsdermal administration of a
20 drug,e.q., via a transdermal patch, have applications irptiesent invention. Transdermal
patches are described in for example, U.S. Patest 407,713, 5,352,456, 5,332,213,
5,336,168, 5,290,561, 5,254,346, 5,164,189, 5,983,8,088,977, 5,087,240, 5,008,110, and
4,921,475, the disclosure of each of which is ipooated herein by reference in its entirety.
It can be readily appreciated that a transdermakrof administration may be enhanced
25 by use of a dermal penetration enhanegr, such as enhancers described in U.S. Patent Nos.
5,164,189, 5,008,110,, and ,4,879,119, the disobosluieach of which is incorporated herein by

reference in its entirety.

Topical Administration

30
For topical administration, gels (water or alcobated), creams or ointments containing

compounds of the invention may be used. Compoahtg invention may also be



30 -26- incorporated in a gel or matrix base for application in a patch, which would allow a controlled
release of compound through the transdermal barrier. Rectal Administration 5 Solid compositions
for rectal administration include suppositories formulated in accordance with known methods and
containing the compound of the invention. Dosages 10 The percentage of active ingredient in the
composition of the invention may be varied, it beingdtecessary that it should constitute a proportion
such that a suitable dosage shall be obtained. Obviously, several unit dosage forms may be
administered at about the same time. The dose employed will be determined by the physician, and
dependsingoipeiatadsitetdelbe rapiirioasieetar applcadinef pakelinistniciowaunld titoduratontiof e

treatmen iti f ignt. éargi#é ses are generally from about 0.001 to
about 50',Iepre e%ﬁl&%%&%%&?%@égﬁ éﬁrrrt%akg othélgv?/re%ght per day by inhalation, from about 0.01
to about 100, preferably 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by oral
administrlgge&laﬁﬂﬁg}rglﬂ%t 0.001 to about 10, preferably 0.01 to 1, mg/kg body weight per 20day

by intravenous administration. In each particular case, the doses will be determined in accordance with

the $actors distinctive to the subject to be treated, such as age, weight, general state of health and
other characteriSedé @pisaasiong dentectabasifiuaisiretioninewbprepiotastfaBrilatestinore, the

compoung, %H@Mﬁ%%ﬁﬂ%‘i%@é’%%Hﬁﬁﬂyﬂn%ﬁmm%ﬁ?ﬁﬁﬁaw in order to

obtain the desired therapeutic effect. Some patients ma

Dosages

10
The percentage of active ingredient in the compmosidf the invention may be varied, it

being necessary that it should constitute a praposuch that a suitable dosage shall be
obtained. Obviously, several unit dosage forms begdministered at about the same time.
The dose employed will be determined by the phgsicand depends upon the desired

15 therapeutic effect, the route of administration gr&lduration of the treatment, and the
condition of the patient. In the adult, the dogesgenerally from about 0.001 to about 50,
preferably about 0.001 to about 5, mg/kg body wigingin day by inhalation, from about 0.01 to
about 100, preferably 0.1 to 70, more especiaiyt0.10, mg/kg body weight per day by oral
administration, and from about 0.001 to about 18fgrably 0.01 to 1, mg/kg body weight per

20 day by intravenous administration. In each paldicoase, the doses will be determined in
accordance with the factors distinctive to the sabjo be treated, such as age, weight, general
state of health and other characteristics whichic#imence the efficacy of the medicinal

product.

25 Furthermore, the compound according to the inventiay be administered as
frequently as necessary in order to obtain there@sherapeutic effect. Some patients may
respond rapidly to a higher or lower dose and nrayhuch weaker maintenance doses
adequate. For other patients, it may be necessdigve long-term treatments at the rate of 1 to
4 doses per day, in accordance with the physicdbgeguirements of each particular patient.

30 Generally, the active product may be administeratiyol to 4 times per day. Of course, for

some patients, it will be necessary to prescriiemare than one or two doses per day.



respond rapidly to a higher or lower dose and may find much weaker maintenance doses adequate.
For other patients, it may be necessary to have long-term treatments at the rate of 1 to 4 doses per
day, in accordance with the physiological requirements of each particular patient. 30Generally, the
active product may be administered orally 1 to 4 times per day. Of course, for some patients, it will be
necessary to prescribe not more than one or two de2és per day. -27- Naturally, a patient in whom
administration of the compound of the present invention is an effective therapeutic regimen is
preferably a human, but can be any animal. Thus, as can be readily appreciated by one of ordinary
skill in the art, tiNatnealiyds patigstianiiduspntrdnioisipaikitivnt mmeopresehtheveraianairveativuiarly
suited to nistrafi ani t] | inclydin Y. imited
to, domeﬂ?cg;%(?nﬁg?é%c ast*%ellnrn oré;:@?\gi e s%rgﬁm%%glggs%ﬂk %grﬂﬁpnc}?ﬁ] rgi]teé%nt%jJ e

bovine, dgaihiy appreeiatadney ane pbmmi@@rw@tsinme Hmnméh(mm mmeqmmﬂpm a
200'09'C%'o%?é%ﬂ?%ﬁ?@ﬂrﬁ{@%%hﬁ}&ﬂiéﬁ %ll&%a@@aéﬁﬁ@ﬁstog&&ﬁi’n%}?&%rﬂ%sa AR, ete.,

avian species, such as chic <eys, songbirds, etc., I.e., for veterinary medical use. 10
Preparatpaytivetally a mamaabrapduneledifgniura byrizy meirdissktel Bphestipivatidls, siugilapsation
of knowngeingreaRinwiachyés fepphimeRds WRhNriHRIRTRCR foseuhe niediieptie, B
example 15ﬁmse _C?ESC}’QIIDE(P Joy R’C.Larock in C’omprehe_;gstslﬂve Organic Tranéf%zf]n{aﬁlbns?)VCH ne,
publishe®)d 989CIBE 4 biestRbet chardmals (whetheatiorbld esdreaaniegicalteprdanly IRseREdssary to
protect reafigdLaGRRR GeUPR O SXATPIBoAIAERHASHL BXRIddheTRged aaripRan in
the reactions. Conventional Ipro’tec_:tiﬁgr grourisar%ay be'used in?aécor%énce with sta garld practice, for
example§iuokeasT Wkeyaesrnahd s EiewWatsvistePraeeceRIGA SEin Organic Chemistry” John
Wijgy and Sons, 1991. In particular, the compound of formula | may be prepared as shown through

Schemes 1-
Preparatory Details

The compound of formula | may be prepared by th@iegtion or adaptation of known

methods, by which is meant methods used heretofadescribed in the literature, for example
15 those described by R.C.Larock in Comprehensive icgeransformations, VCH publishers,
1989, or as described herein.

In the reactions described hereinafter it may lessary to protect reactive functional
groups, for example, amino groups, to avoid thewanted participation in the reactions.
Conventional protecting groups may be used in aasare with standard practice, for examples

20 see T.W. Greene and P.G.M.Wuts in "Protective Gsonrganic Chemistry" John Wiley and
Sons, 1991.

In particular, the compound of formula | may beganeed as shown through Schemes 1-

25
For example, the compound of the present invensi@am achiral compound whose
preparation is comprised of a convergent synth&sis.compound of the invention, as its

benzoate salt, is prepared as shown in the schieehes.

30



For example, the compound of the present invention is an achiral compound whose preparation is
comprised of a convergent synthesis. The compound of the invention, as its benzoate salt, is prepared
as shown in the schemes below. 5(i) Ethyl chloroformate, pyridine, THE, 0 C, 100%; (ii) a: sec-BulLi,
THE, -78 C, b: 12, THE, -78 C, 52-68%; (iii) TMS-acetylene, TEA, Cul, Pd(PPh3)2C12, degassed
THE, 60 C, 93%; (iv) KOH, t-BuOH, 70 C, 91%; (v)-B®wder KOH, 2-methoxyethyl bromide, DMSO, rt,
95%; (vi) TFAA, DMF, 40 C, 89%; (vii) 5M NaOH, MeOH, 85 C, 96%; (viii) 2,2,2-
Trifluoro-N-(fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride, EDCI, TEA, CH2C12 10(DCM),
rt, 99%; (ix) a: K2CO3, MeOH/H20, b: 1M HC1 irbehmedD % Compound 1 is converted to
compound 2 by protecting the amino group with an amino protecting agent, such as ethyl
chloroformate in the presence of a suitable base, such as pyridine, to yield protected compound 2.
' 3 86find 2 is ipdinated in the

econda dBlu'cyl lithium to

to give compound 3.

&N € eZ fitiqps such as copper (1)
iodide and bistriphefRylphosphin palladlum ) dichloride |nl-the p esence of rimmcetylene and
base such a5 triethylamine. Confpognd 4 |sL0ycI|zed uglng strong~base such @s patassium hydroxide
and heating to give indole compound 5. 10Compound 5 is converted to comp%und 6 by alkylating the
indole nltrogen thereof with an alkyl halide in the presence of a strong base, such as a potassmm

converted_tQQQ

solvent such as /A G Hde : [ T\il ¥ith 2 g base such
as sodium hydroxide to dgive compound 8 h h has an acid function in the 3-position thereof.
20Compound 8 is (,Fogverted to amide 5Qy acting acid 8 Wwith %,2 trifluoro-N- (fﬁjorO(;i

8

O— T o— O—
F F
o o
OCF, \\N OCF, NO/Q
viii N N ix N i
>]/CF3 ?
N 9 N HCI
o}
F 2 F
O\ O\
5 () Ethyl chloroformate, pyridine, THF, 0 °C, 100%ii) a:sec-BulLi, THF, -78 °C, b: 4,

THF, -78 °C, 52-68%,; (ii) TMS-acetylene, TEA, C&#d(PPHB).Cl,, degassed THF, 60 °C,

93%; (iv) KOH,t-BuOH, 70 °C, 91%; (v) Powder KOH, 2-methoxyethygbmide, DMSO,

rt, 95%; (vi) TFAA, DMF, 40 °C, 89%; (vii) 5M Na®, MeOH, 85 °C, 96%; (viii) 2,2,2-

Trifluoro-N-(fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrdehde, EDCI, TEA, CHCI,
10 (DCM), rt, 99%; (ix) a: KCOs, MeOH/H,O, b: 1M HCI in E£O, 90% °

Compoundl is converted to compound 2 by protecting the angmoap with an amino
protecting agent, such as ethyl chloroformate engresence of a suitable base, such as pyridine,
to yield protected compourti

15



piperidin-4-yl-benzyl)-acetamide hydrochloride (compound 14) in the presence of an acid coupling
reagent such as EDCI and an organic base such as triethylamine in an inert solvent such as
dichloromethane. 25Compound 9 is converted to compound 10 by deprotecting N-benzyl
trifluoroacetamide on treatment with mild base, such as potassium carbonate, in solvent mixture, such
as methanol/water. The hydrochloride salt can be fetthed in the presence of a polar organic solvent,
such as ether, to yield compound 10 which is the hydrochloride salt of (14-(5-
aminomethy1-2-fluoro-phenyl)-piperidin-1-y11-17-fluoro-1-(2-methoxy-ethyl)-4-methyl-1H-
30indo1-3-yl1-fiethpaund ia tonmaried Theosmnlotdroatiiseschiendrrecss follownodse

THE (o0 B e b e e e B B s b o oo
5After 1 ﬁebowalY/MSyéhHermtmmtméhﬁ@tm@@ wbaﬁmﬁ@@@mmm iorhdersqution PHIKUAS is

it 1 M B B e e e
material 1§p1mﬂétatwticsm@acg@wﬁtﬁméqowemdl {9erBuid bFBPhenwiphesphigeeardsIg (@9%) of
the prodygtid 354 § efﬁre Qggﬁéé'%H"'l‘?rnjré'{H\'Mﬁ/Sg&Q )nﬁ ﬁa?sje@u&m %1|§|)£rlze IQ%\W@I bo?y%oar?d

Hz, 1H), 7.00-6.80(m 3H); 19E MR (CDC13
-57.84 (s4 m,‘ycilga@mmgsa SEPNgD3I59 wp#masamsby@wwbe z«s@i (rmawg to Stéﬁnlﬁﬂqﬂﬁeparatlon
of (6-FIug%&gﬂﬁ??-trifluoromethoxy-phenyl)-carbamic acid ethyl 15ester (3) OCF30OCF3

10 Compoundb is converted to compourtby alkylating the indole nitrogen thereof with
an alkyl halide in the presence of a strong bas#) as a potassium hydroxide, in a dipolar

aprotic solvent, such as dimethylsulfoxide, at rdemperature to yield compouid

Compound is converted to compound 8 in a two step proc€ast, compound is
15 converted to compoundby treating compound 6 with trifluoroacetic anhgdrin the presence
of a solvent such d$,N-dimethylformamide and heating. Compouhid treated with a strong
base such as sodium hydroxide to give compoundi@&wtas an acid function in the 3-position

thereof.

20 Compound is converted to amid@by reacting aci® with 2,2,2-trifluoroN-(fluoro-3-
piperidin-4-yl-benzyl)-acetamide hydrochloride (campd14) in the presence of an acid
coupling reagent such as EDCI and an organic hadeas triethylamine in an inert solvent

such as dichloromethane.

25 Compound is converted to compourid by deprotectingN-benzyl trifluoroacetamide
on treatment with mild base, such as potassiunocaiie, in solvent mixture, such as
methanol/water. The hydrochloride salt can bentat in the presence of a polar organic
solvent, such as ether, to yield compoafdvhich is the hydrochloride salt of ([4-(5-
aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[7-flro-1-(2-methoxy-ethyl)-4-methyl-1H-

30  indol-3-yl]-methanone) in formula I.

The reactions of this scheme are as follows.

Step A: Preparation of (2-Fluor o-5-trifluoromethoxy-phenyl)-carbamic acid ethyl ester (2)



To a solution of 2 (31.34 g, 117.2 mmol) in THE (180 mL) at -78 C is added sec-BuLi (1.4 M in
cyclohexane, 200 mL, 280 mmol) dropwise over a 1 h period. After 20 min, a solution of 12 (44.6 g,
175.8 mmol) in THE (150 mL) is added dropwise over a 30 min period. 20This mixture is then stirred at
-78 C for 30 min. Saturated NH4C1 is added, and the cooling bath is removed. The reaction mixture is
partitioned between H20 and EtOAc. The two layers3#e separated, and the organic layer is washed
with 10% Na2503, H20, and brine, dried over -31- MgSO4, filtered, and concentrated in vacuo. The
residue is suspended in DCM (50 mL), and heptane (300 mL) is added. The white powder 3 (18.1 g,
39%) from the resultin@$ifspension is collected by suction filtration angq' -dried. The filtrate is
concentrated in vacuo,and the residue is suspended in heptane (200 g?Another batch of 3 (3.8 g,
8%) is collected by f an be obtained by purifying the
filtrate via silica gel 3 . H),st/if (br s, 1H), 4.26 (q,
J=7.1Hz, 2H), 1.32 =7NHHz, 3H); 19E NMR (CDC13) 8 -56.9Q , -J¥4.35 (d, J = 8.5 Hz,
1F); MS 394 (M+1, 100%), 374, 2364, 321, 267. 10Step C: Preparation]|of N 0
(6-Fluoro-3-trifluoromef_hoxy-z-trimethylsiIanylethynyl-phenyl)- carbamgc acidH ethyl Aﬁr 4)
OCF30CF3 4 A mixture of 3 (18.1 g, 45.9 mmol), Et3N (12.8 mL, 91 @ mmol), Pd(PPh)2C12 (1.6
g, 5% mol), Cul (QomehBaplhiangd TMS-acetylene (19.6 mL, 137.8 mmol) in degassed THE (180
15mL) is heated at 60 C overnight. The mixture is cooled to rt, and then partitioned between H20

To a solution ofl (50.72 g, 0.26 mol) and pyridine (27.3 mL, 0.34)nmo THF (500
mL) at O °C is added ethyl chloroformate (32.2 139 mol) dropwise over a 30 min period.

5  After 1 h, both LC/MS and TLC indicate that thea#an is completed. The reaction mixture is
partitioned between #0 and EtOAc. The two layers are separated, andrtfenic layer is
washed with 1 M HCI, kD, and brine, dried over MgQ{iltered, and concentrated vacuo.

The crude material is purified on silica gel wittpttane/EtOAc (95/5 to 70/30) as eluant to give
69.23 g (99%) of the produgtas a clear colorless liquidH NMR (CDCk) & 8.11 (br s, 1H),
10  7.07 (ddJ=9.1, 9.3 Hz, 1H), 7.00-6.80 (m, 2H), 4.27Je; 7.1 Hz, 2H), 1.33 (1) = 7.1 Hz,
3H); *%F NMR (CDCE) 8 -57.84 (s, 3F), -134.01 (br s, 1F); MS 309 (M+@HB1, 100%),
268 (M+1).

Step B: Preparation of (6-Fluoro-2-iodo-3-trifluoromethoxy-phenyl)-carbamic acid ethyl
15  ester (3)
OCF, OCF,

O O

I -

N o N O
H H
LIS Lo
2 3
To a solution oR (31.34 g, 117.2 mmol) in THF (180 mL) at -78 °Guddedsec-BuLi
(1.4 M in cyclohexane, 200 mL, 280 mmol) dropwiseroa 1 h period. After 20 min, a

solution of } (44.6 g, 175.8 mmol) in THF (150 mL) is added dvige over a 30 min period.
20  This mixture is then stirred at -78 °C for 30 mifaturated NELCI is added, and the cooling

bath is removed. The reaction mixture is partgibetween b0 and EtOAc. The two layers
are separated, and the organic layer is washedl@¥h NaSG;, H,O, and brine, dried over



and EtOAc. This mixture is filtered through Celite to remove the insoluble material. The two layers of
the filtrate are separated, and the organic layer is washed H20 and brine, dried over Mg504, filtered,
and concentrated in vacuo. The crude material is purified on silica gel with heptane/EtOAc as eluant to
give 15.6 g (93%) of the product 4 as beige solid. 1H NMR (CDC13) 208 7.15-7.00 (m, 2H), 6.41 (br s,
1H), 4.26(q, J= 7.1 Hz, 2H), 1.31 (t, J= 7.1 Hz, 3H); 8127 (s, 9H); 19F NMR (CDC13) 8 -57.59 (s, 3F),
-118.15 (s, 1F); MS 364 (M+1, 100%). Step D: Preparation of 7-Fluoro-4-trifluoromethoxy-1H-indole
(5) -32- 4 A mixture of 4 (28.9 g, 79.6 mmol) and KOH (35.7 g, 636.7 mmol) in degassed t-BuOH
(300 mLMg Héhatditierero andasinigintra@waonlichifesr gnitiee izish sp entasl ered ChéSirb)e and

cooled t t titi t 8 -
caueous B oSBT ORI LI 00 el ShE e SR
brine, driedllevtedMystustifndibmtimianshaiririadd itigaieds Tee eendatiemtearuas Piditkel on silica
gel with A o gi )Of 5 iquid., 1H NMR
(CDC13) BNy (5ra pey i 0 ot T e S b D B e B i
(COC13)s8ciornsiiration)antBaitdried ) AddgienaliFpdusiz 2e nheiredinopyridon thegilgate via
Preparatjgn qf /- -1-(2- S D~4<tHflugr. t <1H-indgale F3 ixt 5 (16
g,72.8 mgqnqlg% g%’;%%%étr%gﬁ W%Wgﬁﬁn&ﬁglfg%ﬁ% ]@(1 mtf@lss%%r?é a ’r%lf%r(rsl ‘min.
2- Methoxykethy] PE)MIdRA {10.3 i, HOBHMTRA)NERaB ALY BiscmStu(s, i3Rtirtidas5t @ve i itz| C/MS
indicates, the reaction js.com ) xfure.i rtitioned between H20 and Et20. The two layers
are sepa}ﬁéﬁgn%%%éﬁ%%egﬁén%i’/gﬁ%gﬁiaggas’\%%%azo (2X). The combined organic layers are
yvasht_aq with H_2_O and brine_, dried over Mg504, filtered, and concentrated in_vacuo. The crude material
'yseﬁg;'vf'li%%% %ﬂ‘i:‘?} G A o AR S A L SRS 2285 AR Pt Rehy i B dRaran T 6 25 @
carbamic acid ethyl ester (4)

OCF, OCF, |
| — Si—
I |
N o - NH
LR T [
3 0% o7
4

A mixture of3 (18.1 g, 45.9 mmol), BN (12.8 mL, 91.9 mmol), Pd(PR®I, (1.6 g, 5%

mol), Cul (0.7 g, 8% mol), and TMS-acetylene (186, 137.8 mmol) in degassed THF (180

15 mL) is heated at 60 °C overnight. The mixturedsled to rt, and then partitioned betweei®H
and EtOAc. This mixture is filtered through Celiteremove the insoluble material. The two
layers of the filtrate are separated, and the acdager is washed ¥ and brine, dried over
MgSQ,, filtered, and concentrated vacuo. The crude material is purified on silica geltwit
heptane/EtOAc as eluant to give 15.6 g (93%) opifeeluct4 as beige solid'H NMR (CDCh)

20  57.15-7.00 (m, 2H), 6.41 (br s, 1H), 4.26 J&; 7.1 Hz, 2H), 1.31 (] = 7.1 Hz, 3H), 0.27 (s,
9H): *F NMR (CDC}) 8 -57.59 (s, 3F), -118.15 (s, 1F); MS 364 (M+1, 100%

Step D: Preparation of 7-Fluor o-4-trifluoromethoxy-1H-indole (5)



NMR (CDC13) 8 7.15 (d, J = 2.1 Hz, 1H), 6.90-6.75 (m, 2H), 6.56 (t, J = 2.5 Hz, 1 H), 3.72 (t, J -33- =
5.2 Hz, 2H), 3.72(t, J= 5.2 Hz, 2H), 3.31 (s, 3H); 19F NMR (CDC13) 8 -57.54 (s, 3F), -137.00 (d, J=
11.3 Hz, 1F); MS 278 (M+1, 100%).  Step F: Preparation of
2,2,2-Trifluoro-117-fluoro-1-(2-methoxy-ethyl)-4-trifluoromethoxy51H-indo1-3-3711-ethanone (7)

To a mixture of 6 (19.3 g, 69.7 mmol) in DMF (135 18%) is added TFAA (26 2 mL, 188.2 mmol). This
mixture is heated at 40 C overnight. TLC indicates the reaction is completed. The mixture is cooled to
rt, and then partitioned between H20 and Et20. The two 10layers are separated, and the organic layer
is washed with satuf€ed, NaHCO% (2X), H20 and brine, dried over Mg504, filtgyegs_and concentrated
in vacuo. The crude jnateriais pugfied on silica gel with heptane/EtOAc (100/Q| to 530/50) as eluant to

~gS a inghtM green solid. 1H NMR (CDC13) 8 8.03 (d , 1H), 7.20-6.95

Hz, 2H), 3.76(t, J = 48 Hz2H)73:33 (s, 3H)™19F dDC13) 8 -57.74 (s,

. . St “Preparation of
7-Fluoro-1-(2-methoky-ethyl)-4-trifluoromethoxy-IH-indole-3- carboxylic acid (8

-34-H A mixture of 7
(23.4 g, 62.6 mmol) M @00 mL) and 5 M NaOH (100 mL) is heated at 86 C overnight. LC/MS
indicates that the reaction is complete. The reaction mixture is cooled to rt, and then concentrated in
vacuo to remove most of4he MeOH. The residue is dissolved in H20, and then washed with Et20 once.

it £120, and B URARC AL O SRS RN F26 R e dnt oo WIS Ao RREHRL R
concentrgged impisioedied wsiduetDsyamighde d CINDS Mifispian ecd€iBA)isThemphite powderBixlerd
0 e R e Iand g At Y BIRNCLARIRR 18 2R T AN R CREARER G4
5 the aqueous layer was extracted witf(E2X). The combined organic layers are washet wit
H,O and brine, dried over MgS(filtered, and concentrated vacuo. The crude material is
purified on silica gel with heptane/EtOAc (100/06@/40) as eluant to give 16 g (91%)50dis a
yellow liquid. *H NMR (CDCk) 8 8.47 (br s, 1H), 7.35-7.20 (m, 1H), 6.95-6.80 i), 6.68
(d,J = 2.5 Hz, 1H)*F NMR (CDCI3)d -57.63 (s, 3F), -136.10 (d,= 8.5 Hz, 1F); MS 220

10 (M+1, 100%), 200.

Step E: Preparation of 7-Fluoro-1-(2-methoxy-ethyl)-4-trifluor omethoxy-1H-indole (6)

OCF,
OCF,
N
A\ -~ N
N
H F
F
S 5 O—

A mixture of5 (16 g, 72.8 mmol) and powder KOH (20.4 g, 364.2at)rm DMSO

15 (150 mL) is stirred at rt for 10 min. 2- Methoxlggt bromide (10.3 mL, 109.2 mmol) is added.
This mixture is stirred at rt overnight. LC/MS indtes the reaction is completed. The mixture
is partitioned between@ and E2O. The two layers are separated, and the aquagesib
extracted with BEO (2X). The combined organic layers are washetd #O and brine, dried
over MgSQ, filtered, and concentrated vacuo. The crude material is purified on silica gel

20  with heptane/EtOAc (100/0 to 50/50) as eluant t@di9.3 g (95%) ob as a yellow liquid.'H
NMR (CDCk) 6 7.15 (d,J = 2.1 Hz, 1H), 6.90-6.75 (m, 2H), 6.56Jt 2.5 Hz, 1 H), 3.72 (1]



1H), 7.00-6.90 (m, 1H), 4.49 (t, J = 5.0 Hz, 2H), 3.75 (t, J = 4.9 Hz, 2H), 3.33 (s, 3H); 19F NMR
10(CDC13) 8 -57.74 (s, 3F), -135.65 (d, J = 11.3 Hz, 1F); MS 363 (M+CH3CN+1), 322 (M+1, 100%).
Step H: Preparation of 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[7-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indole-3-carbonyl]-piperidin-4-y1}-benzyl)-acetamide (9) 15 0 A mixture of 8 (19.1
g, 59.6 mmol), Et3N (24.8 mL, 177.9 mmol), 2,2,2-t88uoro-N-(4-
fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride (11, 26.4 g, 77.5 mmol) (14), and EDCI (17.1
g, 89.3 mmol) in CH2C12 is stirred at rt overnight. Both TLC and LC/MS indicate that the reaction is
completed SThelmitie3s pAtlitdnedHretdld 3320 e RHIRANIR (B GhoS20iA et {5 reFe pkdateo,
and the grganic,| is y ' ine, dri ver Mg504, filtered, and concentrated in vacuo. The
crude m ngl}aT %%gv‘rﬁ%ﬁ fﬂﬁ'%;? gélmﬁhég?gno /EtOAC (40/60 to 0/100) as eluant to give 9 (36 g,
99%) as a white foam. 1H NMR (CDC13) 8 7.37 (s, 1H), 7.20-7.10 (m, 2H), 7.10-6.85 (m, 4H), 4.95 (br

s, 1H), 460-4.35 (m, 4H), 3.9 H), 3.7 =5.0 2H), 3.32 , 3.25-2.70 3H),

5 051, 5000 i T RIAR Pebead U TGS e gnodehilind U dmeintd
J= 1.3 HE - pVEsyHo& likhahel@D%). -35- Step I: Preparation of
[4-(5-Aminomethy1-2-fluoro-phenyl)-piperidin-1-y1]17-fluoro-1-(2-
methoxy-ethyl)-4-trifluoromethoxy-1H-indo1-3-y11-methanone hydro@@p:ié)

¢H0) 5To a mixture of
9 (36 g, 59.3 mmol) in M¥OF,(400 mL) is added agueous K2CO3 (65.5  ° °
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To a mixture of6 (19.3 g, 69.7 mmol) in DMF (135 mL) is added TFA26.2 mL,

188.2 mmol). This mixture is heated at 40 °C oigdrh TLC indicates the reaction is

completed. The mixture is cooled to rt, and thariiponed between ¥ and EtO. The two
10 layers are separated, and the organic layer isedasith saturated NaHG®2X), H,O and

brine, dried over MgSgfiltered, and concentrateéd vacuo. The crude material is purified on

silica gel with heptane/EtOAc (100/0 to 50/50) amet to give 23.4 g (89%) afas a slightly

green solid.*H NMR (CDCk) 3 8.03 (d, J = 1.4 Hz, 1H), 7.20-6.95 (m, 2H), 464 = 4.9 Hz,

2H), 3.76 (tJ = 4.8 Hz, 2H), 3.33 (s, 3H}°F NMR (CDCE) 8 -57.74 (s, 3F), -71.10 (s, 3F), -
15  134.95 (dJ = 11.5 Hz, 1F); MS 374 (M+1, 100%).

Step G: Preparation of 7-Fluoro-1-(2-methoxy-ethyl)-4-trifluor omethoxy-1H-indole-3-
carboxylic acid (8)

o) O
CF, OCF, OH
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F 2 F 2
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g, 474 mmol, dissolved in 120 mL H20). This mixture is stirred at rt overnight. LC/MS indicates the
reaction is completed. The reaction mixture is concentrated in vacuo to remove most of the methanol.
The residue is partitioned between H20 and EtOAc. The two layers are separated, and the organic
layer is washed with H20 and brine, dried over MgSO4, filtered, and 10concentrated in vacuo to yield
27.5 g (90%) of 10 as a clear colorless sticky gum.-Bé NMR (CDC13) 8 7.42 (s, 1H), 7.25-7.10 (m,
2H), 7.05-6.85 (m, 3H), 4.92 (hr s, 1H), 4.46 (t, J= 5.2 Hz, 2H), 3.86 (hr s, 3 H), 3.74(t, J= 5.1 Hz, 2H),
3.32(s, 3H), 3.30-2.75 (m, 3H), 2.24 (hr s, 2H), 2.05-1.55 (m, 4H); 19F NMR (CDC13) 8 -57.52 (s, 3F),
-121.64 (s, 1F),A186&08€®f T 2314 PHEZ Bnmis)3n MaBH (100%)- L8N diadido e isbove

terial 9 inEi2 ' >1/F 6 ise,
p%ﬁi% éﬁﬁ;%ﬁfw&?*adﬁ%@%ﬁ%?f% %%%Q%HBO%;;M
Et20 thefsdssaae ¢if. arsethem sionng phsataoie liemoussots@iihedde a0 ieoeaidugéh Et20
(50 mL) is. ; . St A ) o
Cmond] ST T R b pallii e e RN ala TRt
crystallinedvatiuep (478, TiB2anititpdssosnensio aifianrd \WiddRighndhhifuaiganis Idrast KMR
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3H), 3.21-3.07 (m, 3H), 2.99 (hr s, 256.79 (s, 3F),-119.34 (s, 1F), -134.53 (d, J = 9 1H), 7.437(d, 1H, J
= 7.2 Hz)s B@wpendednDsMizeptane(60/89))2H)he whited®rs’y 1344 @195 %)B0- the SUaparsionds

NMR (D - : 1) +1, ' T; icak 9 6%, N
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[4-(5-AmiHdnét6916 BAUoTopHNFINAR AR -2y FFX 76 (I(2-ethiaxHhy8-33 (s, 3H)JF NMR
triflyoro -1H-i -3- e nzaate, (1.0 Z ). A 20-L. glasss] ted reactor
iy QoA £ (oldee St HCR e to don (A HLo s G CACRH) SZ A,
aminomeitB9¥2-fluorophenyepiperidine-1-y1][7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy1H-indo1-
3-yllmethanone (1320 g, 2.58 mol) is stirred and heated to 61 C. Benzoic acid (316

Step H: Preparation of 2,2,2-Trifluor o-N-(4-fluor 0-3-{1-[ 7-fluor o-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indole-3-car bonyl]-piperidin-4-yl}-benzyl)-acetamide (9)
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N N\ HN
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A mixture of8 (19.1 g, 59.6 mmol), BN (24.8 mL, 177.9 mmol), 2,2,2-trifluorN-(4-
fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochtte (11, 26.4 g, 77.5 mmol)4), and
EDCI (17.1 g, 89.3 mmol) in Ci&l; is stirred at rt overnight. Both TLC and LC/MSlicate
that the reaction is completed. The mixture igipaned between O and CHCI,. The two

20 layers are separated, and the organic layer isedasith brine, dried over MgS(filtered, and
concentratedn vacuo. The crude material is purified on silica geltwiteptane/EtOAc (40/60
to 0/100) as eluant to giv&(36 g, 99%) as a white foamH NMR (CDCk) & 7.37 (s, 1H),
7.20-7.10 (m, 2H), 7.10-6.85 (m, 4H), 4.95 (brid),14.60-4.35 (m, 4H), 3.90 (br s, 1 H), 3.73
(t, J=5.0 Hz, 2H), 3.32 (s, 3H), 3.25-2.70 (m, 3HN521.50(m, 4H)*°F NMR (CDCk) & -

25  57.54 (s, 3F), -75.39 (s, 3F), -119.31 (s, 1F)4-28 (d,J = 11.3 Hz, 1F); MS 608 (M+1,
100%).



g, 2.58 mol) is added and, after all the benzoic acid has dissolved, cyclohexane (6.04 L) is 10added.
The reaction is heated to 77 C where it is seeded with [4-(5-aminomethy1-2-
fluorophenyl)piperidine-1-y1][7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-1H-indo1-3-
yl]lmethanone benzoate (0.100 g) from a preceding batch. The crystallization progresses at 77 C and
after 15 min, the reaction is cooled at a ramp of -10&¥h. When the reaction reaches 61 C, both the
stirring and the cooling are stopped and the reaction is allowed to cool to rt. After 15 standing
overnight, stirring is resumed and the product is collected by filtration. The filter cake is washed with a
solvent mixture prepared from toluene (3 L) and cyclohexane (1. 5 L). After drying partially by suction,
the prod 'trggr g lﬁ{%) :f;ﬁ‘
G am iy B A B e R By 7-woro-12
trifluoronmeetiosyy1gthiyide tailenetheihery-BEhtudee 3y i osidriexn edlidir oo de@Bu4)Onp = 20
156-159 C. Elemental analysis: lg:alculated for C25H26F5N303.C7H602: C, 60.66; H, 5.09; N, 6.63.
Found: C, 60.44; H, 5.01; N, 6.8\ Infrared spectral features (cm-1): 1612, 1526, 1511-350Q1, 1394,
1362, 1256, 1232, 1211, / 9, 826. -37- Scheme 2 6. TFAA, 5 . @ 0, 8.5-6
OCF, N

\ N \ H,N
H
N F.C N HC
L 2 . £ 2 10
0— 00—
5 To a mixture o® (36 g, 59.3 mmol) in MeOH (400 mL) is added aqueekipCO; (65.5

g, 474 mmol, dissolved in 120 mLy&). This mixture is stirred at rt overnight. LC&
indicates the reaction is completed. The reactiotiure is concentrateith vacuo to remove
most of the methanol. The residue is partitionetivben HO and EtOAc. The two layers are
separated, and the organic layer is washed wit &hd brine, dried over MgS(filtered, and
10  concentratedn vacuo to yield 27.5 g (90%) ofO as a clear colorless sticky gum.
'H NMR (CDCh) 6 7.42 (s, 1H), 7.25-7.10 (m, 2H), 7.05-6.85 (m, 3H2 (br s, 1H), 4.46 (t,
J=5.2 Hz, 2H), 3.86 (br s, 3 H), 3.74Jt= 5.1 Hz, 2H), 3.32 (s, 3H), 3.30-2.75 (m, 3HRA.
(br s, 2H), 2.05-1.55 (m, 4H)Y’F NMR (CDCE) 8 -57.52 (s, 3F), -121.64 (s, 1F), -136.03Xd,
= 11.3 Hz, 1F); MS 512 (M+1, 100%).
15
To a solution of the above material (2.856 g, 5r68ol) in E£O (30 mL) is added 2 N
HCI/Et,O (3 mL, 6 mmol) dropwise. A solid precipitaterfts and the ethereal solution is
decanted off. The solid is washed with additideigD then decanted off. The remaining pale
yellow solid is dissolved in warm MeOH (10 mL) thEO (50 mL) is added until the solution
20  is slightly cloudy. After ca. 2 hrs solid precgtié appears. Additional £ (5-10 mL) is added
and then the suspension is placed in the fridgenoylet. A white crystalline product (2.475 g,
4.52 mmol) is collected and dried under high vacdon# hrs.
'H NMR (DMSO-d) 58.32 (br s, 2H), 7.71 (s, 1H), 7.43 (d, 1H, J2Hz), 7.36 (m, 1H),
7.26-7.20 (m, 1H), 7.12-7.08 (m, 2H), 4.49 (t, 3.£Hz, 2H), 4.00 (s, 2H), 3.71 (t, J = 5.1Hz,
25  2H), 3.32 (s, 3H), 3.21-3.07 (m, 3H), 2.99 (brid),21.80-1.62 (m, 4H)**F NMR (DMSO-@) &
-56.79 (s, 3F), -119.34 (s, 1F), -134.53 (d, J6=H8z, 1F); MS 512 (M+1, 100%). CHN:



5 3-Bromo-4-fluorobenzylamine hydrochloride (Wychem) is reacted with pyridine-4- boronic acid
(Clariant or Boron Molecular) in an alcoholic solvent with a boiling point of at least that of isopropyl
alcohol, such as n-propyl alcohol, n-butyl alcohol and the like; polar aprotic solvent such as
dimethylformamide, 1-methyl-2-pyrrolidone, dimethylsulfoxide, and the 10like etheral solvent such as
2-methyltetrahydrofuran, dimethoxyethane, and the3fike. Compound 12 and compound 13 in mixture of
any of the above mentioned solvents and water in the presence of a suitable catalyst such as
1,1'-bis(diphenylphosphino)ferrocenepalladium(ll)dichloride dichloromethane complex
(PdC12dphearided: 2y, B31Fa9h3hhH> e PRAHZY2 (Faltibiid D), dretimd ke IvAB%ufficled2Wedting
from aboytzao &5} éQ@/lstemperature of the boiling point of the Suzuki coupling reaction mixture
provides the pyridi This pyridine is converted to the trifluoroacetamide compound
2,2,2-trifluoro-N- (4 fluoro 3 pyridin-4-yl-benzyl)-acetamide hydrochloride under trifluoroacetylating

'fr(i)ﬂnudcitrigg etg’8 1A luoride, penta ul@Lr}gg) %ﬁ?ﬁ%@%@%@%@gy n]ﬁgeilltgatn }%gﬁwjrllgﬁng solvent

such as &fiftstspashiuptyslidhi a@@tﬁW'h@ﬁﬁ@%@pﬁS@d@d@@%m@éﬂﬁ@thn aromatic hydrocarbon
Ivent d
soiven Sﬂ%a\f‘ﬁi’ :]‘3’??%%@ 1Ko B CAIURIA MU RfERAR SeVRIdHS r%l@?e’@%hé%‘?ﬂﬁlﬁtﬁ'jgé' €,

1,2-dichloroetha at a trifluoroacetylation reaction temperatu out - 20 to t 30
o f0||0v¢§ﬁ|59m@amhé’nﬂu\ﬂmm@w3m@|e@@@q 1-yl][7-fluo¥l-(2-methoxyethyl)-4-trifluoromethoxy-
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hydrogenation conditions to comp nd 14 by treatment with hydrogen in the presence 10of

hydrogermt?oﬁ&malymgndozfuaaﬂﬂ tha(@n;plmmﬁmméw@ﬁimﬁmmré@%bh@d
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hydrogenation reaction solvent such as an alcohol solvent such as ethanol, isopropyl'alcohol and the

like; or aﬂéﬁé%&]@nwQ'm&dlf’@tifﬁﬂ[ﬁﬂbﬁ&éo(‘?eﬁt%h@%ﬁﬂd)abﬂ'ﬁh@lr@m@h@%%r@@@h&tlon
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to about
°C and after 15 min, the reaction is cooled at aoram10°C/h. When the reaction reaches 61

°C, both the stirring and the cooling are stoppatitae reaction is allowed to cool to rt. After

15 standing overnight, stirring is resumed and thelpcbis collected by filtration. The filter cake
is washed with a solvent mixture prepared fromeoki(3 L) and cyclohexane (1. 5 L). After
drying partially by suction, the product is transéel to a drying oven where it is dried at@
affording [4-(5-aminomethyl-2-fluorophenyl)pipend-1-yl][7-fluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-H-indol-3-ylmethanone benzoate as a colorless sd#D8.8 g (86%), mp =

20  156-159°C. Elemental analysis: Calculated fos8,6FsN303.C;HsO2: C, 60.66; H, 5.09; N,
6.63. Found: C, 60.44; H, 5.01; N, 6.87. Infraspdctral features (cm-1): 1612, 1526, 1511,
1501, 1394, 1362, 1256, 1232, 1211, 1158, 1117, 323



The compound of the present invention is basic, and such compound is useful in the form of the free
base or in the form of a pharmaceutically acceptable acid addition salt thereof. 20Acid addition salts
may be a more convenient form for use; and in practice, use of the salt form inherently amounts to use
of the free base form. The acids which can be used to prepare the acid addition salts include
preferably those which produce, when combined wiflvthe free base, pharmaceutically acceptable salts,
that is, salts whose anions are non-toxic to the patient in pharmaceutical doses of the salts, so that the
beneficial inhibitory effects inherent in 25 the free base are not vitiated by side effects ascribable to
the anions. Although pharmaceutically acceptabfcheine gf said basic compound is preferred, all acid
addition salts are useful as sources of the free base form even if the particular salt, per se, is desired
only as an intermediate product as, for example, when the salt is formed only for purposes of
purification, and identification, or when it is used as intermediate in preparing a pharmaeeutically
acceptable salt by ion excha%%\@@f)%cedures. Pharmaceutically acceptab P the scope of

the invention include those derﬁom mineral 5%??3%%anic acids, 3

e.g. hydroc an@'fydrobr mide, sulfates,_phogphaﬁ'—ﬂ_mltales, sulfamates, acetates, citrates,
lactates, tartrates, -39- malona xalates, salayledes tpropionates, succipate
maleates, me Iylene-bis-bhydroxynaphthoateé’r,- Ba¢ates, tosylates, enti, isethiopates,
di-p-toluoyltartrates, methanesulfonates, ethan%%%% s, benzenesulfonates, p-toluengsulfonates,
cyclohexylsulfabhates and quinates. A more pag_’ugufg&osat is salt of the compound!8f formula | 5is the
hydrochloride salt. Another particular salt of the present invention is the fumarate of the compound of
formula I. A preferred pharmaceutically acceptable salt of the present inventiorfisTife\dei®zoate of the
compound of formula I. As well as being useful in itself as an active compgun 7sé%§NH£§ﬁ%?cpo(r)nkpound
of the 10invention are useful for the purposes of purification of the compound, :r%mplén Byr
exploitation of the solubility differences between the salts and the parent compound, side products
and/or starting materials by techniques welpknown to those skilled in the art. Accordingdo a further
feature of the invention, the acid addition salt of the compound of 15this invention may he prgpared by
reaction of the free base with thi¢ appropijatesc|d, by the'a ¥icHon or adaptation ofNkno ethods.

For example, the acid addition-saltg’of the corapound o{ t@ué C\/éhtion may-be prepared either by
or aqueous alcoho ' r suftable[solvents containing the

dissolving the free base in water
appropriate acid and isolating the 3alt by evaporating the 86R&ion, or by rea J the free base and
HCI HCI

acid in an organic solvent,

Iz
P4
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3-Bromo-4-fluorobenzylamine hydrochloride (Wychem)eacted with pyridine-4-
boronic acid (Clariant or Boron Molecular) in ag@holic solvent with a boiling point of at
least that of isopropyl alcohol, such as n-propgblol, n-butyl alcohol and the like; polar
aprotic solvent such as dimethylformamide, 1-methplyrrolidone, dimethylsulfoxide, and the

10 like etheral solvent such as 2-methyltetrahydrafuthmethoxyethane, and the like. Compound

12 and compound 13 in mixture of any of the aboeationed solvents and water in the
presence of a suitable catalyst such as 1,1’-Ipik@hiylphosphino)ferrocene-
palladium(ll)dichloride dichloromethane complex Rgippf-CHCl,), Pd(PPHk)4,
PdCL(PPh),, Pd(dtbpf)C}, and the like with sufficient heating from abot°C to the

15 temperature of the boiling point of the Suzuki dngpreaction mixture provides the pyridine.

This pyridine is converted to the trifluoroacetdemacompound 2,2,2-trifluorbl-(4-
fluoro-3-pyridin-4-yl-benzyl)-acetamide hydrochlde under trifluoroacetylating conditions



20in which case the salt separates directly or can be obtained by concentration of the solution. The
acid addition salts of the compound of this invention can be regenerated from the salts by the
application or adaptation of known methods. For example, the parent compound of the invention can
be regenerated from their acid addition salts by treatment with an alkali, e.g. 25aqueous sodium
bicarbonate solution or agueous ammonia solution-38 The starting materials and intermediates may
be prepared by the application or adaptation of known methods, for example methods as described in
the Reference Examples or their obvious chemical equivalents. -40- The present invention is also
directed tsisghsesntabiRtirbtey aacetyiing agerhsd dilign roaceit auhieyﬂrmstgéwd@m&mu herein

for th ti

inventon g, e BB SRR A el SRR R e GO ol CRESNET R
providedais estengoigrdfsuendgeativm arataiell isopuRREm e shard Ifﬁe@@m@dﬂﬁmdudtr@eﬁﬂa@muny
lllustrate paHicyl Déﬂ‘ggm B e “H%JW&@QH?%B&M%B&F%@?@ ﬂ(ﬂr Gver, as

limiting the broa scope e invention. T e Reference Example below Is provide se how to
malee anqhl@ﬂ@h@dla?ed!@h@ﬁ@ﬁfﬂmikﬁlg)tﬁb%bhﬂo@ﬁr&m@fqaﬂﬂﬁm@ﬂon reactiqndempriatueghaiout -

resonanc;&s&?e%r MB) fquR)gV%e%d gtﬁfeé&nﬁeqﬂqmﬁq{i@é SHRSR clggfﬁoressed in ppm relative to

tetramethylsilane b reviations ollowing significances: br = broad, dd = double doublet, s =
singlet; m = multiplet. REFERENCE EXAMPLE 1 20Step A: Preparation of

2,2,2-Trifluoro-Ry- G710k 37 8K ATh o628 IR HIRCE DNER AN eRhlonilR Hyd BERERASs reduced
to under hydrogenation conditions to compound 1#&dégtment with hydrogen in the presence
10 of a hydrogenation catalyst means Rtd/C, Pd(OH) Rh/C and the like, with or without
added inorganic acid such as HCI and the likergamic acid such as acetic acid and the like, in
a hydrogenation reaction solvent such as an aladieént such as ethanol, isopropyl alcohol
and the like; or acetic acid; or a mixture of acoébl solvent or acetic acid and water, at
hydrogenation reaction temperature of from abouibl&bout 60C, and hydrogenation

15  pressure of from about 20 to about 1000 psi.

The compound of the present invention is basic,sarth compound is useful in the

form of the free base or in the form of a pharmécally acceptable acid addition salt thereof.

20 Acid addition salts may be a more convenient foomuse; and in practice, use of the
salt form inherently amounts to use of the freeelfasm. The acids which can be used to
prepare the acid addition salts include prefer#éidge which produce, when combined with the
free base, pharmaceutically acceptable saltsjghsalts whose anions are non-toxic to the
patient in pharmaceutical doses of the salts, aothie beneficial inhibitory effects inherent in

25 the free base are not vitiated by side effectslzagie to the anions. Although pharmaceutically
acceptable salts of said basic compound is prefeatbacid addition salts are useful as sources
of the free base form even if the particular qat, se, is desired only as an intermediate product
as, for example, when the salt is formed only fappses of purification, and identification, or
when it is used as intermediate in preparing arphaeutically acceptable salt by ion exchange

30 procedures. Pharmaceutically acceptable saltsniitle scope of the invention include those
derived from mineral acids and organic acids, atlde hydrohalides, e.g. hydrochloride and

hydrobromide, sulfates, phosphates, nitrates, midfas, acetates, citrates, lactates, tartrates,



111213 -41-iPrOH (750 mL) and water (375 mL) at rt. The suspension is degassed with N2 for 1 h at
10 C. Into the mixture is added 1,1'-bis(diphenylphosphino)ferrocene-palladium(ll)dichloride
dichloromethane complex (PdC12dppf-CH2C12, 16.4 g, 20 mmol). The reaction mixture is heated to
80 C while some part is distilled off until the internal temperature reaches 80 C, and stirred 5for 10 h.
After the reaction is completed (HPLC analysis), the3fixture is cooled to rt, and aqueous 2 N HC1
(750 mL) is added, and stirred for 0.5 h. The solution is washed with DCM (750 mL and 500 mL) To
the aqueous phase is charged 50% aqueous NaOH (100 mL) to adjust pH >13. After adding n-BuOAc
(2 L), activatedatash oxqbues), isadiduedaatp thpiongaesirtaies fomieraibsuradteiitiese hethylehealyisd-of

reacion 1B e e BGRel the
reaction Bebaphsteidonaress ethanskyfanaiesdienzenadeepaekienesutivagiesous 10% Na2CO3 (1
;{jcﬁtlzzgwglgﬂ%&% %f%ﬁét%é%@c@e@%?ﬁgt%@%és onisle tﬁgv%%%ﬁﬁg? %I Tﬁg Qggjﬁﬁ%@ﬁg ils

filtePed atsSihEhyapehigrise ipodvénatiBy paidigiler AU (PE3%¢ of iyeipiam thealimaitatesifidhep =
220 C. Ag ﬁzﬂﬁ & 9f oA AL pefetttd phaRfd étgﬂé SLaf 3tk bRty -
8.38. MS ?él” ) L oh g (M+ﬁ.'1HB|lr\I%M?? 300 MH2. Dzdcgcs .7%&?3 289 Hz, zgh%.lmf 3269
Hz, 2H), the®enzoqta dfihe4smpound) opbsrapl® - Preparation of
2,2,2-trifluoro-N-(4-fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride (14) H2 5%Pt/C
As well as being useful in itself as an active coomu, salts of the compound of the
10 invention are useful for the purposes of purificatof the compound, for example by

exploitation of the solubility differences betwetbie salts and the parent compound, side

products and/or starting materials by techniqudskmewn to those skilled in the art.

According to a further feature of the inventiore #cid addition salt of the compound of
15 this invention may be prepared by reaction of tke base with the appropriate acid, by the
application or adaptation of known methods. Famegle, the acid addition salts of the
compound of this invention may be prepared eitlyadibsolving the free base in water or
aqueous alcohol solution or other suitable solveatgaining the appropriate acid and isolating
the salt by evaporating the solution, or by reagthe free base and acid in an organic solvent,

20 in which case the salt separates directly or casbt&ined by concentration of the solution.

The acid addition salts of the compound of thismtion can be regenerated from the
salts by the application or adaptation of knownhuds. For example, the parent compound of
the invention can be regenerated from their acditmeh salts by treatment with an alkali, e.g.

25 aqueous sodium bicarbonate solution or aqueous amrsolution.

The starting materials and intermediates may bpegvegl by the application or
adaptation of known methods, for example methodteasribed in the Reference Examples or
their obvious chemical equivalents.

30



N CF3 H HCI HCI 1314 A Parr flask is charged with compound 13 (123 g, 0.37 mol) and MeOH
(740 mL) atrt, then 5% Pt/C (36.9 g, 30 w/w%) is added. The reaction flask is placed in a Parr
hydrogenation 25system and charged with H2 at 50-60 psi. The mixture is shaken for >48 h while
charging H2 until the pressure reached a steady state (H2 was refilled to 50-60 psi every 2-3 hours
during day -42- time while 10-20 psi is observed wittibut any further refill after overnight). When HPLC
analysis shows completion of the reaction, the reaction mixture is filtered through a pad of celite. The
filtrate is distilled at 40-50C while adding n-BuOAc (1.25 L). After completion of distillation of MeOH,
additional n-Budhe praseist aodestiarhis risoldinesigshionsiurerdniibales Bidhmabryva sokenighl. ane,

Suspensign s Ol AR CodUaEaty R HIE Y GMGRAEANG BALRIAHATIRALRTRaHE] 14

as white solid: nal
present invention.

5 Examples

The present invention may be better understooeteyence to the following non-
limiting Examples, which are provided as exemplafrthe invention. The following Examples
are presented in order to more fully illustratetisatar embodiments of the invention. They

10  should in no way be construed, however, as limitiregbroad scope of the invention. The
Reference Example below is provided to disclose tiomake an intermediate used for making
the compound of formula |.

In the nuclear magnetic resonance spectra (NMRyrtedinfra, the chemical shifts are
15 expressed in ppm relative to tetramethylsilanebr@biations have the following significances:
br = broad, dd = double doublet, s = singlet; muitiplet.

REFERENCE EXAMPLE 1

20  Step A: Preparation of 2,2,2-Trifluor o-N-(4-fluor o-3-pyridin-4-yl-benzyl)-acetamide
hydrochloride (13)

B(OH),
X
| J B o
NH, | 1.(CF,C0),0 NJ\CF3
QNHZ - L H
F ! Al PdCl,dppf = | 2. HCI =
r Y S\ |
— - HCl
11 12 13

A flask is charged with NaHC{{126 g, 1.5 mol), 3-bromo-4-fluorobenzylamine
hydrochloride {1, 120 g, 0.5 mole) and pyridine-4-boronic acid @3.,6 g, 0.55 mmol) and



HC1: C, 50.24; H, 3.31; N, 8.37. Found: C, 50.16; H, 3.08; N, 8.38. MS (ESI) m/z 305.4 (M+H). 1H
NMR (300 MHz, D20) 8 7.16-6.98 (m, 3 H), 4.34 (s, 2H), 3.42 (d, J =12.9 Hz, 2H), 3.14-2.99 (m, 3H),
1.98-1.81 (m, 4H). 10 REFERENCE EXAMPLE 2 Step A: Preparation of
(2-Fluoro-5-trifluoromethoxy-phenyl)-carbamic acid ethyl ester (2) OCF3 NH2 1 commercially
available 15 To a solution of 1 (50.72 g, 0.26 mdl}-and pyridine (27.3 mL, 0 34 mol) in THE (500
mL) at O C is added ethyl chloroformate (32.2 mL, 0 39 mol) dropwise over a 30 min period. After 1 h,
both LC/MS and TLC indicate that the reaction is completed. The reaction mixture is partitioned
betweeniREORASEION). ANtk witelafArs are) sparateel suaiEns degassesywitisMoridshaed fith 1 M

purifed Op e e b L e D A e producr
2 as a cleightolomaibiagaidompIRMR ¢Chid LR, 116(Arcs, 20HN M@y, (i 1eagtiorBixiz e i$) heated
aa.0n (o R NE SO R R S IR AR 1) e >0
(6-Fluord@-Hb-AitElLibe heaeiixy s reamp et Anr-&dRRERhe SRk (30T FBTETHD rt, and
aqueous 2 N HCI (750 mL) is added, and stirredfbrh. The solution is washed with DCM
(750 mL and 500 mL). To the aqueous phase is cl&Q& agqueous NaOH (100 mL) to adjust
pH >13. After addingi-BuOAc (2 L), activated carbon (50 g) is added ithi® organic layer.
This mixture is filtered through a pad of celit® &). Azeotropic distillation is performed.
10  After adding an additional-BuOAc (1 L), the reaction is cooled t&G. TFAA (157 g, 0.6
mol) is slowly added into the solution af®. After the reaction is completed (HPLC analysis),
the reaction mixture is washed with aqueous 10%_Rg (1 L). A solution of 5-6 N HCI in
iPrOH (120 mL) is introduced into the crude orgdaier at 1°C. Additionaln-BuOAc (1 L)
is then added, the suspension is left overnight @he resultant solid is filtered at 30, and
15  dried in oven at 56C to give 124 g (75%) of compound 15 as white sotith = 220°C. Anal.
Calcd for G4H10F4N,O-HCI: C, 50.24; H, 3.31; N, 8.37. Found: C, 50.463.08; N, 8.38. MS
(ESI) m/z 299 (M+H)*H NMR (300 MHz, 0) 58.70 (d, J = 6.9 Hz, 2 H), 8.14 (d, J = 6.9
Hz, 2H), 7.56-7.20 (m, 3H), 4.51 (s, 2H).

20  Step B: Preparation of 2,2,2-trifluor o-N-(4-fluor o-3-piperidin-4-yl-benzyl)-acetamide
hydrochloride (14)
0] H, 0]

I 5%Pt/C J
N CF, N CF,
F — = F

%

|

N H HCl

HCl
13 14

A Parr flask is charged with compouh8 (123 g, 0.37 mol) and MeOH (740 mL) at rt,
then 5% Pt/C (36.9 g, 30 w/w%) is added. The readtask is placed in a Parr hydrogenation

25  system and charged withy ldt 50-60 psi. The mixture is shaken for >48 h witarging H
until the pressure reached a steady staiev@s$ refilled to 50-60 psi every 2-3 hours durigy d



To a solution of 2 (31.34 g, 117.2 mmol) in THE (180 mL) at -78 C is added sec-BuLi 5(1.4 M in
cyclohexane, 200 mL, 280 mmol) dropwise over a 1 h period. After 20 min, a solution of 12 (44.6 g,
175.8 mmol) in THE (150 mL) is added dropwise over a 30 min period. This mixture is then stirred at
-78 C for 30 min. Saturated NH4C1 is added, and the cooling bath is removed. The reaction mixture is
partitioned between H20 and EtOAc. The two layers4re separated, and the organic layer is washed
with 10% Na2503, H20, and brine, dried over 10Mg504, filtered, and concentrated in vacuo. The
residue is suspended in DCM (50 mL), and heptane (300 mL) is added. The white powder 3 (18.1 g,
39%) frotimaeviikitidg Suzsien sibseiy ed witwlibary dtdheiltratien euainighdyistlhendttkéle is

350 o cOl by o L S AR R S PR g

8%) is co by suction fi r . al product can be obtain y purifying the
filtrate vigeli® silioa fiaarisncbstitespriy4 13 GINMRI eCDICTRNBRGEHQ (1125(h), Afpre.ampbetion B, 4.26
(9, J=7AHz 2H), = . 3H): . ) 8 E). - 3 =85
.17, NETRSE T A8, IO BUGRE (RS o) g et bt stltane
(6-FuordBasdlLiersheveimghe-tFingeshipianinetis ag P () -fiterad amitdind éroyes @l 38)to
OCF30 A43906)A M ( ) )
Pd(PPh) E%? 12§§8§%)%g%5@§?€%@ g&g%/% %I , %ﬂ@rﬁgcgwﬁg l(%%%rél?? T@%’é‘)’ﬁa‘% in
degassetlTHE (D824 lisShekitdl 8350 EovvekrieHOTHESHIRtYe 838 oM& (=& |)andztBeR - Bartitioned

between nd 1S MiXtUrg, is\fter. lite toremove,the i e rigl, The
two 5Iayt§rysgF gﬁhe’_ﬁl{\?’zﬁg ﬁg éﬁﬁ%@ﬁ )a%Z tjigeI %)?rég%::lJ ic’ %}q/_e‘% ié%’vgg%b%ﬁ%gé?g%ﬁnéﬂcﬁ%ﬁ%r
MgS04, Blietstidanthc8heAtRietl &1 vacud-)he crude material is purified on silica gel with
hepgane/EtOAC as eluant to give 15.6 g (93%) of the product 4 as beige solid. 1H NMR (CDC13) 8
7.15-7.00 (m, 2H), 6.41 (br s, 1H), 4.26(q, J= 7.1 Hz, 2H), 1.31 (t, J= 7.1 Hz, 3H), 0.27 (s, 9H); 19F
NMR (CIEREERRENTERXAMPLE 8 15 (s, 1F); MS 364 (M+1, 100%).

Step A: Preparation of (2-Fluor o-5-trifluoromethoxy-phenyl)-carbamic acid ethyl ester (2)

OCF

3 OCF,

Y

O

NH )J\

2 N @)
H

F £ K

1 2
commercially available
15
To a solution ofl (50.72 g, 0.26 mol) and pyridine (27.3 mL, 0.34)nmo THF (500
mL) at O °C is added ethyl chloroformate (32.2 @139 mol) dropwise over a 30 min period.
After 1 h, both LC/MS and TLC indicate that theatan is completed. The reaction mixture is
partitioned between # and EtOAc. The two layers are separated, andrtfenic layer is
20  washed with 1 M HCI, kD, and brine, dried over MgQiltered, and concentrated vacuo.
The crude material is purified on silica gel witptane/EtOAc (95/5 to 70/30) as eluant to give
69.23 g (99%) of the produgtas a clear colorless liquidH NMR (CDCk) & 8.11 (br s, 1H),
7.07 (ddJ = 9.1, 9.3 Hz, 1H), 7.00-6.80 (m, 2H), 4.27 J& 7.1 Hz, 2H), 1.33 (] = 7.1 Hz,
3H); *% NMR (CDCk) 5-57.84 (s, 3F), -134.01 (br s, 1F); MS 309 (M+@HB-1, 100%),
25 268 (M+1).



10 Step D: Preparation of 7-Fluoro-4-trifluoromethoxy-1H-indole (5) 4 A mixture of 4 (28.9 g, 79.6
mmol) and KOH (35.7 g, 636.7 mmol) in degassed t-BuOH (300 mL) is heated at 70 C overnight.
LC/MS indicates the reaction is completed. The mixture 15is cooled to rt, and then partitioned between
H20 and Et20. The two layers are separated, and the aqueous layer was extracted with Et20 (2X). The
combined organic layers are washed with H20 and-B#&ne, dried over Mg504, filtered, and concentrated
in vacuo. The crude material is purified on silica gel with heptane/EtOAc (100/0 to 60/40) as eluant to
give 16 g (91%) of 5 as a yellow liquid. 1H NMR (CDC13) 8 8.47 (br s, 1H), 7.35-7.20 (m, 1H),
6.95-6.86\en, BHAr enasapiofl ol (6-F15¢H 2; 2 ASR MR @ DO KXy el BN B3- ey BRnicagd etly) J = 8.5
Hz, 1F); %%2 (M+1, 100%), 200. -45- A mixture of 5 (16 g, 72.8 mmol) and powder KOH (20.4
g, 364.2 mmol) in DMSO (150 mL) is stirred at rt for 10 min. 2- Methoxyethyl bromide (10.3 mL, 109.2

2X). The combined organic layers are washed With d brige, dried over

d concgntrated in vacuo. The crude material is purifig silica del with

0/0}¢"50199) as eluant to give 19.3 g (95%) of 6 as a yeljow Iiqyid. TihNMR
(CDC13) 8 7.15 (d, J 2.1 H4, 1H), 6.90-6.75 (m, 2H), 6.56 (t, J = 2.5 Hz, 1 H), 372 (t, § 10= 5.2 Hz,
2H), 3.72(t, J= 52 Hz, 2H), 3.3%.(s, 3H); 19F NMR (CDC13) 8 -57.54 (s, 3F), -132.00 (d, 3= 11.3 Hz,
1F); MS 278 (M+1, 1(?0%). Step F: Preparation of

2,2,2-Trifluoro-Hy lugretdr &onein ey pthyh-2-Hity arrethoxy 8o-wdpar 376licidaeas BOL |
5 (1.4 M in cyclohexane, 200 mL, 280 mmol) dropwiseroa 1 h period. After 20 min, a
solution of } (44.6 g, 175.8 mmol) in THF (150 mL) is added dvege over a 30 min period.
This mixture is then stirred at -78 °C for 30 miBaturated NI is added, and the cooling

bath is removed. The reaction mixture is partgibetween kO and EtOAc. The two layers
are separated, and the organic layer is washedl@¥#th NaSG;, H,O, and brine, dried over
10 MgSQ,, filtered, and concentrated vacuo. The residue is suspended in DCM (50 mL), and
heptane (300 mL) is added. The white pow&i€t8.1 g, 39%) from the resulting suspension is
collected by suction filtration and air-dried. Thil&rate is concentratesh vacuo, and the
residue is suspended in heptane (200 mL). Anditath of 3 (3.8 g, 8%) is collected by
suction filtration and air-dried. Additional protiican be obtained by purifying the filtrate via
15  silica gel chromatography'H NMR (CDCk) & 7.30-17.10 (m, 2H), 6.16 (br s, 1H), 4.26
7.1 Hz, 2H), 1.32 (&) = 7.1 Hz, 3H)**F NMR (CDC}) -56.90 (s, 3F), -114.35 (d,= 8.5 Hz,
1F); MS 394 (M+1, 100%), 374, 364, 321, 267.

Step C: Preparation of (6-Fluoro-3-trifluoromethoxy-2-trimethylsilanylethynyl-phenyl)-
20  carbamic acid ethyl ester (4)




To a mixture of 6 (19.3 g, 69.7 mmol) in DMF (135 mL) is added 11-AA (26 2 mL, 188.2 mmol). This
mixture is heated at 40 C overnight. TLC indicates the reaction is completed. The mixture is cooled to
rt, and then partitioned between H20 and Et20. The two layers are separated, and the organic layer is
washed with saturated NaHCO3 (2X), H20 and 20brine, dried over Mg504, filtered, and concentrated
in vacuo. The crude material is purified on -46- silie#édgel with heptane/EtOAc (100/0 to 50/50) as
eluant to give 23.4 g (89%) of 7 as a slightly green solid. 1H NMR (CDC13) 8 8.03 (d, J = 1.4 Hz, 1H),
7.20-6.95 (m, 2H), 4.54 (t, J = 4.9 Hz, 2H), 3.76(t, J = 4.8 Hz, 2H), 3.33 (s, 3H); 19F NMR (CDC13) 8
-57.74 (s, 3F), -AIMiBte3HE (18314 9540 mD)5, IFK, (112) 8- 394. ool 0 (P Bi8te pLG: g, 5%

A e S b G R R TS Fp
10heateddt) 89 It ategray B0 £ Cowsnmgihtdhehativieragattid tostcampliéien Pastitentid hetiveaels

cooled t?&d%@ﬁ”?ﬁ%%’%ﬁﬂ‘éqé'm{ Apigels SY%EB&%W{%%M%REBIEB%W&I_ RIS $iiaqivgd In

H20, and then washed with Et20 once. The aqueodus layer is slowly acidified to p with conc. HC1.

Théacidlﬂ&d@tﬁﬁ@_ﬁsﬁﬂiﬁ&@@(@e&ﬁé@@ﬁﬂﬂE@._‘l_’@, mﬁﬂm@mgém_wztshﬂtm mhéd%mimgmd brine,
dried OVﬁﬁ?Fili‘&%@%ﬁd‘ﬁd}%ﬁ%ﬁ [yasyR LhriEesidngidpis sHRRERdGHdmA4(RGptane

(10/90). ite powder 8 (19.4 g, 96%) In the suspension Is
heptane/EtOAc as eluant to give 15.6 g (93%) opioeluct4 as beige solid'H NMR (CDCk)
57.15-7.00 (m, 2H), 6.41 (br s, 1H), 4.26 Jg; 7.1 Hz, 2H), 1.31 (] = 7.1 Hz, 3H), 0.27 (s,
9H): *F NMR (CDC}) 8 -57.59 (s, 3F), -118.15 (s, 1F); MS 364 (M+1, 100%
10

Step D: Preparation of 7-Fluor o-4-trifluoromethoxy-1H-indole (5)
OCF

Iz

A mixture of4 (28.9 g, 79.6 mmol) and KOH (35.7 g, 636.7 mmoljiegassetd BuOH
(300 mL) is heated at 70 °C overnight. LC/MS iades the reaction is completed. The mixture
15 is cooled to rt, and then partitioned betwee@tdnd E1O. The two layers are separated, and
the aqueous layer was extracted withfCE2X). The combined organic layers are washet wit
H,O and brine, dried over MgS(filtered, and concentrated vacuo. The crude material is
purified on silica gel with heptane/EtOAc (100/06@/40) as eluant to give 16 g (91%) bhs
a yellow liquid. *H NMR (CDCk) 5 8.47 (br s, 1H), 7.35-7.20 (m, 1H), 6.95-6.80 i), 6.68
20 (d,J=2.5Hz, 1H)*F NMR (CDCI3)5 -57.63 (s, 3F), -136.10 (d,= 8.5 Hz, 1F); MS 220
(M+1, 100%), 200.

Step E: Preparation of 7-Fluor o-1-(2-methoxy-ethyl)-4-trifluor omethoxy-1H-indole (6)



collected by suction filtration and air-dried. 1H NMR (CDC13) 8 8.02 (s, 1H), 7.15-7.05 (m, 1H),
7.00-6.90 (m, 1H), 4.49 (t, J = 5.0 Hz, 2H), 3.75 (t, J = 4.9 Hz, 2H), 3.33 (s, 3H); 19F NMR (CDC13) 8
-57.74 (s, 3F), -135.65 (d, J = 11.3 Hz, 1F); MS 363 (M+CH3CN+1), 322 (M+1, 100%). 20 Step H:
Preparation of 2,2,2-Trifluoro-N-(4-fluoro-3-1147-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indole-3-carbonyl]-piperidin-4-y43-benzyl)-acetamide (9) -47- O -- A mixture
of 8 (19.1 g, 59.6 mmol), Et3N (24.8 mL, 177.9 mmol), 2,2,2-trifluoro-N-(4-
fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride (11, 26.4 g, 77.5 mmol) (14), and EDCI (17.1
g, 89.3 mmol) in CH2C12 is stirred at rt overnight. Both TLC and LC/MS indf@&te 5that the reaction is

: 5 (m, 4H), 4.95 (br
. 3H), 3.25-2.70 (m, 3H),
2.05-1.50(m, 4H); 19F NMR (CDC13) 8 - 57.54 (s, 3F), -75.39 (s, 3F), -119.31 (s, &F), -134.96 (d, J=
11.3 Hz, 1F); MS 608 (M+l1, 100%).  Step I: Preparation of
[4-(5-Aminomethy1-2-fluoro-phenyl)-piperidin-1-y1]17-fluoro-1-(2- 6 O—
15methoxy-ethyl)-4-trifluoromethoxy-1H-indo1-3-y11-methanone hydrochloride salt (10) To a mixture

of 9 (36 g, 59.3 MBI I0EDH 407 B) TMRl) SHARNEHRS K O6% 9 364720MMIPNRSbIved in
120 mL kiZ€n). phDisignixivea st stifeadLatiinverniaBinb D ivRicRIgE dhe Faactien 1S RaBpl et dee

reaction mixture is concentrated in vacuo to remove 20most of the methanol. The residue is partitioned
between Hp® BhduteoiaStirfpddlg i Quadighat. LC/MS indtes the reaction is completed. The mixture

5 s partitioned betweenJ® and EfO. The two layers are separated, and the aquagesik

extracted with BEO (2X). The combined organic layers are washetd #WO and brine, dried
over MgSQ, filtered, and concentrated vacuo. The crude material is purified on silica gel
with heptane/EtOAc (100/0 to 50/50) as eluant t@di9.3 g (95%) o as a yellow liquid.*H
NMR (CDCh) 8 7.15 (d,J = 2.1 Hz, 1H), 6.90-6.75 (m, 2H), 6.56Jt= 2.5 Hz, 1 H), 3.72 (4]

10  =5.2 Hz, 2H), 3.72 (i = 5.2 Hz, 2H), 3.31 (s, 3H}°F NMR (CDCE) & -57.54 (s, 3F), -137.00
(d,J=11.3 Hz, 1F); MS 278 (M+1, 100%).

Step F: Preparation of 2,2,2-Trifluor o-1-[ 7-fluor o0-1-(2-methoxy-ethyl)-4-trifluor omethoxy-
1H-indol-3-yl]-ethanone (7)

@)
OCF, CF,
OCF,
A\
A\ - \
N 2
F
F 2
7 —
6 0O— O

15
To a mixture 06 (19.3 g, 69.7 mmol) in DMF (135 mL) is added TFA26.2 mL,

188.2 mmol). This mixture is heated at 40 °C oigdrh TLC indicates the reaction is
completed. The mixture is cooled to rt, and thartiponed between #D and EtO. The two
layers are separated, and the organic layer isedasith saturated NaHG®2X), H,O and

20  brine, dried over MgSg)filtered, and concentrated vacuo. The crude material is purified on



-48- separated, and the organic layer is washed with H20 and brine, dried over MgSO4, filtered, and
concentrated in vacuo to yield 27.5 g (90%) of 10 as a clear colorless sticky gum. 1H NMR (CDC13) 8
7.42 (s, 1H), 7.25-7.10 (m, 2H), 7.05-6.85 (m, 3H), 4.92 (br s, 1H), 4.46 (t, J= 5.2 Hz, 2H), 3.86 (br s,3
H), 3.74(t, J= 5.1 Hz, 2H), 3.32(s, 3H), 3.30-2.75 (m, 3H), 2.24 5(br s, 2H), 2.05-1.55 (m, 4H); 19F
NMR (CDC13) 8 -57.52 (s, 3F), -121.64 (s, 1F), -136603 (d, J = 11.3 Hz, 1F); MS 512 (M+1, 100%). To
a solution of the above material (2.856 g, 5.59 mmol) in Et20 (30 mL) is added 2 N HC1/Et20 (3 mL, 6
mmol) dropwise. A solid precipitate forms and the ethereal solution is 10 decanted off. The solid is
washed WiilihaaddItWNalmmﬁéﬁt@ébaﬂéﬂlﬁffOﬂ%%}rmn@@l@)%?vlé\/@ 6043 @i m&gmlmrm

mig:;é; appears Ii_ﬁ@ P%Q a{ﬁ? %)ag%%%uglgh; delé4 hrgﬁ? %%yscléggﬁsmn i Xﬁaced in efrldge

overnighRH) véhite (rystalldelpraHICA (33 TS, @I—QQSZI\IMRO(DBCQ)I&E&HM\@G@() uAdeth{gh3Rcuum
for 4 hrs 51 ( d , 1H), 7.43 (d, 1H, J = 7.2 Hz), 7.36 (m, 1H),
7.26-7.20 5%33%? ﬂggﬁr@%@%ﬁﬁ?@t{ ]ﬂéf’ H), 4.00 (s, 2H), 3.71 (t, J = 5.1Hz, 2H), 3.32
(s, 3H), 3.21-3.07 (m, 3H) 2 99 (br s, 2H), 1.80-1.62 (m, 4H); 19F NMR (DMSO- d6) 8 -56.79 (s, 3F),
-119.34 (5, 1F), -134. 53 1F); % CHN: T eoret 6%, H
5.16%, r\%eﬁé)gﬂ) cra‘?B%f f&z%t go%ﬂlc{y@]é%@é eﬁ%lséf)é‘g% e éﬁ" RENCE
EXAMPLdard dighz oaie @It of the compound of Formula | A 20-L glass-Jacketed reactor already
containing a toluene solution assumed to contain [4-(5-

25aminomethy1-2- fluogial_u &y eple%ndlne 1-y1][7-fluoro-1-(2- methoxye@yg&? iflugsgmethoxy-
1H- mdol 3- yI]methanne (1320 g,"2%8 mol) is stirred and heated to 61|C. Ben 0|c acid (316 g, 2.58

A mixture of7 (23.4 g, 62.6 mmol) in MeOH (100 mL) and 5 M NaQH0 mL) is

10 heated at 80 °C overnight. LC/MS indicates thatrdaction is complete. The reaction mixture
Is cooled to rt, and then concentratedacuo to remove most of the MeOH. The residue is
dissolved in HO, and then washed withJ& once. The aqueous layer is slowly acidifiedko p
~2 with conc. HCI. The acidified suspension isaastied with E1O, and the organic extract is
washed with HO and brine, dried over MgSfiltered, and concentrated vacuo. The residue

15 is suspended in DCM/heptane (10/90). The whitedso® (19.4 g, 96%) in the suspension is
collected by suction filtration and air-drield NMR (CDCk) 8 8.02 (s, 1H), 7.15-7.05 (m,
1H), 7.00-6.90 (m, 1H), 4.49 @,= 5.0 Hz, 2H), 3.75 (t] = 4.9 Hz, 2H), 3.33 (s, 3H}°F NMR
(CDCls) 5-57.74 (s, 3F), -135.65 (d, J = 11.3 Hz, 1F); MS 8I+CH,CN+1), 322 (M+1,
100%).

20
Step H: Preparation of 2,2,2-Trifluor o-N-(4-fluor 0-3-{1-[ 7-fluor o-1-(2-methoxy-ethyl)-4-

trifluoromethoxy-1H-indole-3-car bonyl]-piperidin-4-yl}-benzyl)-acetamide (9)



30 yllmethanone benzoate (0.100 g) from a preceding batch. The crystallization progresses at 77 C
and after 15 min, the reaction is cooled at a ramp of -10 C/h. When the reaction reaches 61 C, both
the stirring and the cooling are stopped and the reaction is allowed to cool to rt. After -49- standing
overnight, stirring is resumed and the product is collected by filtration. The filter cake is washed with a
solvent mixture prepared from toluene (3 L) and cyed@hexane (1. 5 L). After drying partially by suction,
the product is transferred to a drying oven where it is dried at 40 C affording
[4-(5-aminomethy1-2-fluorophenyepiperidine-1-yl][7-fluoro-1-(2-methoxyethyl)-4-
Strifluoromethoxy-1H-indo1-3-yllmethanone benzoate as a colorless solid: 1Q8.8 g (86%), mp =

trifluoromethgxyd H-indol-3-ylmethanone Benzenesulforfg
monohydrat mg\, .84 mmol) in acetonitrile (12 m

of [4-(5-aminoet

15yl][7-fluoro-1 (2-mr§e§ﬁoxyethyl)-4-trifluoromethoxy-l

acetonitrile (5 MiL) Thé benzenesulfonate salt began to crjstall
free base dissolygd. After 2 h, the product was collected by filtration and washed with acetonitrile. The
filter cake was allowed o dry overnight. The solids were broken up and dried in a vacuum oven @
43-44 C at 6.8-7.3" of Hg with a nitrogen bleed for 7.5 h to 20giPe—

4 e-aminometiyl 3o Rpeane o orcs P TRNOREION Ao 2 o4

trifluoromethoxy-1H-indo methanone benzénesulfonate as ess’solid: 2.27 g 1 (86.7%),

mp = 215are-S-pipalidiakyibanZyhr TEEMRERINBIGCHER 6UB 262 §5.605HNMERAN 262 7. Found:
C, 55-65E'Eb(fll-%?57.'ﬁlgg-ggim%z'é?ﬁé%()i%%tiwg&‘rziqts{?\?&%m?‘tgfﬁﬁ e bhd 2 Miend 445,

1210, 1167, 11 RENCE EXAMPLE 5
5 that the reaction is completed. The mixture igipaned between KO and CHCl,. The two

ig? from the mixture asdhe last of the

layers are separated, and the organic layer isedasith brine, dried over MgSfiltered, and
concentratedn vacuo. The crude material is purified on silica geltwiteptane/EtOAc (40/60
to 0/100) as eluant to giv&(36 g, 99%) as a white foamH NMR (CDCk) & 7.37 (s, 1H),
7.20-7.10 (m, 2H), 7.10-6.85 (m, 4H), 4.95 (brid),14.60-4.35 (m, 4H), 3.90 (br s, 1 H), 3.73

10  (t, J=5.0 Hz, 2H), 3.32 (s, 3H), 3.25-2.70 (m, 3HP31.50(m, 4H)°F NMR (CDC}) 3 -
57.54 (s, 3F), -75.39 (s, 3F), -119.31 (s, 1F)4-38 (d,J = 11.3 Hz, 1F); MS 608 (M+1,
100%).

Step |: Preparation of [4-(5-Aminomethyl-2-fluor o-phenyl)-piperidin-1-yl]-[ 7-fluor o-1-(2-
15  methoxy-ethyl)-4-trifluoromethoxy-1H-indol-3-yl]-methanone hydrochloride salt (10)

F
o o)
OCF, N OCF, N
o)
N F.C N HC
10

F 2 9 F 2

O— 0—

To a mixture of9 (36 g, 59.3 mmol) in MeOH (400 mL) is added aquekCO; (65.5
g, 474 mmol, dissolved in 120 mLy&). This mixture is stirred at rt overnight. LC&
indicates the reaction is completed. The reactiotiure is concentrateith vacuo to remove

20  most of the methanol. The residue is partitioneiveen HO and EtOAc. The two layers are



Sesquifumarate salt of the compound of Formula |
[4-(5-Aminomethy1-2-fluorophenyepiperidine-1-yl][7-fluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-1H-indol-3-ylimethanone Sesquifumarate Monohydrate. 30A round-bottom flask was
charged with [4-(5-aminomethyl1-2-fluorophenyl)-piperidine-1-yl][7-
fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-IH-indet&-yllmethanone (10.4 g, 20.4 mmol) and fumaric
acid (4.74 g, 40.7 mmol). Isopropanol (IPA, 62 mL) was added and the resulting mixture was heated
on a steam bath. Most of the material dissolved, before crystallization of the -50- salt occurred. While

being heaeph@iedsarthiorgacditioyar 1P avasiedddiédidhBorine, pbiedreyvet dvigsiéldtectatiamdias

attained ) Eéﬂﬁg@%ig&ﬁ{ﬁﬁsﬁggv&vﬁg %g%ﬁrt OTa{gear%%Jéﬁir&@?f%gr'%g%%b l}ﬁﬁed and the filtrate

t
was allowed to cool to rt erin anice ore the product was
collected byNMRHED T ol (sd BrHdudwad B\ms2ét) vwitA=618 5 (SHRR (b sed ipprialy (y

suction and er t ryin it ried at After dryi vernjght esired
oroduct A T R St D P I 18 e 1) A S0 5050 B, PG rsga
1513,( 14@3,ﬂ@?},(lf.%—l%(rﬂ%%f@lﬁ%ﬁ%ﬁ%&ﬁ%g 8(300HX3;H12E3M(1&$@Q85|}:) &SB@GK?OL, 3I—(I)),
7.71 (s, 1H), 7. J=24 H), 7. A ,J=2.4,4.9,84,1H), 7.1 ,J=8.4, 10.7, 1H), 7.1
d, 3:8.7,‘1?115”,%1%?7’%% ?jt?é(@é’i 1@‘% 7, 1H), 6.50 (s, 3H), 4.69 (br, 1H), 4.48 (t, J=5.3, 2H),
3.97 (s, 2H), 3.69 (t, J=5.4, 2H), 3.24 (s, 3H), 3.08 (dddd, J= 3.5, 3.5, 12.1, 12.1, 1H), 2.91 (br, 2H),
1.75 (br, 2H), 1.63 (br, 2H). Anal. Calcd for C25H 03-1, 404. 4.31: H, 4.70; 13,
oot © o 30 G2 TR e AE Al Bt o rreoll R R R AR e
salt of thelChiERQUEBINL F&mmial) e Khriseindeit yireti fitatedmh anglihpipdreieal lsefdiiolr ifluoro- 1-
(2-metho -ethg(l%f- tri uorom thoxy- 1H- inq 1-3 - %Q‘Fhanone -tP|Her}?SLiJ onic acid To a |
e Qe ol P S P R R b Bl e NG Bale
ethyl)-4-tydlilmrosodth sxglidddlivetb in Ivgljrmiethaib (0 (489 thBprQ@ Y50l )sraddetbnittileli@ sdllion
added aSO|lI1ti%t of I|o-t%|ue (?Pulfoni(é %cid mlonohgdﬁe 181 mg,)&)quSt.mmP#Pi ¢ tor]i_ ileé%énla)
This i N A SR, e RS A e AR SR T 4
filtration, amaistinesh \thith $okEaesiandsdriaded rathe fad§er@yat.e ioighttel by vielihis gaRiow (BPA). d.H

e RN R 01 20
(DMSO-dB) BMB5 (BIMSBE), 5188 Dfo(ss, 1)) - ¥3A4133 (A H) =7A3 ki, 1HF) ) GA2)6 273@im MBI 12 (M+1,
100%). Ngp 2196 dnfrares snegiyal (5atures (Gm; ) 1083, 1895, 45Tl RO YR, 170 116, 4125
2H), 3.32 (s, 3H), 3.21-3.07 (m, 3H), 2.99 (brid),21.80-1.62 (m, 4H):**F NMR (DMSO-d) 3
-56.79 (s, 3F), -119.34 (s, 1F), -134.53 (d, J6=H9z, 1F); MS 512 (M+1, 100%). CHN:
Theoretical: C 53.06%, H 5.16%, N 7.42% (calc’dl@&H,O). Found: C 53.03%, H 4.82%, N
20 7.22, Cl 6.64%.

REFERENCE EXAMPLE 3

Benzoate salt of the compound of Formula |

A 20-L glass-jacketed reactor already containingl@ene solution assumed to contain [4-(5-
25  aminomethyl-2-fluorophenyl)piperidine-1-yl][7-fluofl-(2-methoxyethyl)-4-trifluoromethoxy-
1H-indol-3-ylJmethanone (1320 g, 2.58 mol)sisrred and heated to 6C. Benzoic acid (316
g, 2.58 mol) isadded and, after all the benzoic acid has disspbsgiohexane (6.04 L) is
added. The reaction is heated ta°C#vhere it is seeded with [4-(5-aminomethyl-2-
fluorophenyl)piperidine-1-yl][7-fluoro-1-(2-methoryhyl)-4-trifluoromethoxy-H-indol-3-
30 yllmethanone benzoate (0.100 g) from a precedinchbal he crystallization progresses at 77
°C and after 15 min, the reaction is cooled at aoram10°C/h. When the reaction reaches 61
°C, both the stirring and the cooling are stoppetithae reaction is allowed to cool to rt. After



30 REFERENCE EXAMPLE 7 Sulfuric acid salt of the compound of Formula | -51-
[4-(5-aminomethy1-2-fluoro-phenyl)-piperidin-1-y1]-[7-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indo1-3-y1]-methanone (423 mg, 0.827 mmol) was weighed in a 20 ml glass vial.
To this solid was added a solution of sulfuric acid (1.0 N reagent, 1.5 equivalents, 1.30 mmol, 2.60 ml)
and 1.7 ml water. After 2 hours stirring at room temy@é&rature, crystalline 5 product precipitated. After
filtration and drying, the solid was found to be amorphous. When treated with a few drops of water, the
amorphous solid returned to a crystalline form. Mp 62 C. Infrared spectral features (cm-1): 1574, 1545,
1511, 148&@@6@ oyeenghR1giring2s resnecosnd tsdl pediREF EREN OF fHkatiap Fige Oieiccakd salt
of the copp

4-(5-am SO E oA A SBent midure prenared fromanin(a b) and cyclohexgne (1. 5L). Afe

tnﬂuoron@ém;pmaﬂy!@y sugtiomeiteRoPeUCtas HayTsdeb orardoy) rwga@wﬁeugﬂmentaszmnem @IE4D vial.

To this w, itri ol/ml
citric acnﬁf? O??ﬁ]méd‘i%) solve (ﬁl‘té.(%{l% %%?@r]%?%%gi Mﬁg{%@v& Wﬁaﬁsba dhﬁ)&ﬁg‘;&é@ ﬂ-mj?at room
temperatiifdi Somethoxyevhpitatstyiliaeihasara beszoategs @a@!qﬁga&m@@ﬁ V@ 8o om =
temperatyig. 1$@(§olid was recrystallized in hot acetonitrile with a minimal quantity of water added to
give a clear solution. Upon cooling, the solution deposited the product as very long fibrous particles
which transformed to a plate habit after standing at 20room temperature. Mp 112C. Infrared spectral
features (cm-1): 1721, 1590, 1553, 1369, 1245, 1174, 1155, 1119. REFERENCE EXAMPLE 9
Methanegiepisagiesaltiiis goppound of Formula |
25[4-(5-aminometny1-Z-fluoro-phenyl)-piperidin-1-y1]-[7-fluoro-1-(2-methoxy-ethyl)-4-
triﬂ&bron?eﬁﬁdﬁ;eﬁﬂimﬁmempmmﬁ&ﬁ&%w%b g, 0.489 mmol) was weighed in a 20 ml glass vial.
MethanepHgINeASBAo!GcaATRlAAohROI ARldo was et e ihe. mixiure was

heated with'stirring to - 60 C. Not aI dissolved an an additional 25 Ranesulfonic acid
solution WHk ateathPyKé - tfl@Ql‘§oYﬂﬂ@ﬁihAﬂ@F‘@tﬁﬁﬁé%ﬂé@@ﬁﬁ%memperature for an hour, the

solution Wag,RUARPERIEEHRRUAORI@ A1 HEMBROERE (BEE/S.84 mmol) in acetonitrile (12 mL)

was added drop-wise to a stirred suspension dé{driinomethyl-2-fluorophenyl)piperidine-1-
15  yl][7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxgH-indol-3-yljmethanone (2.0 g, 3.91

mmol) in acetonitrile (5 mL). The benzenesulforsdét began to crystallize from the mixture
as the last of the free base dissolved. AftertBdaproduct was collected by filtration and
washed with acetonitrile. The filter cake waswakal to dry overnight. The solids were broken
up and dried in a vacuum oven @ 43°@4at 6.8-7.3" of Hg with a nitrogen bleed for 7.foh

20  give [4-(5-aminomethyl-2-fluorophenyl)piperidineyl}{ 7-fluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-1H-indol-3-yllmethanone benzendsnhte as a colorless solid: 2.27 g 1
(86.7%), mp = 215-218&C. Anal. Calculated. For &H26FsN303-CeHgOsS: C, 55.60; H, 4.82; N,
6.27. Found: C, 55.65; H, 4.65; N, 6.27. Karlcher: <0.10. Infrared spectral features (cm-1):
1587, 1545, 1445, 1210, 1167, 1125, 1036, 1018.

25
REFERENCE EXAMPLE 5

Sesquifumarate salt of the compound of Formulall

[4-(5-Aminomethyl-2-fluorophenyl)piperidine-1-yl]ffluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-1H-indol-3-yljmethanone Sesquifurate Monohydrate.

30  Around-bottom flask was charged with [4-(5-aminonyé 2-fluorophenyl)-piperidine-1-yl][7-
fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-1H-iot 3-yljmethanone (10.4 g, 20.4 mmol)
and fumaric acid (4.74 g, 40.7 mmol). Isopropdih, 62 mL) was added and the resulting

mixture was heated on a steam bath. Most of themahdissolved, before crystallization of the



very viscous oil. The oil was recrystallized forming square plates in acetonitrile Infrared spectral
features (cm-1): 1596, 1540, 1214, 1159, 1112, 1040, 1020. -52- REFERENCE EXAMPLE 10
Tartaric acid salt of the compound of Formula |
[4-(5-aminomethy1-2-fluoro-phenyl)-piperidin-1-y1]-[7-fluoro-1-(2-methoxy-ethyl)-4-
5trifluoromethoxy-1H-indo1-3-y1]-methanone (0.256@, 0.554 mmol) was weighed in a 20 ml glass vial.
A solution of L-(+)-tartaric acid at 2.66 mmol/ml in 5:1 (v/v) acetonitrile/water was prepared, and
0.2084 ml of this solution was added to the weighed solid with stirring and heating to - 60 C giving a
clear solsadrocthgrediuiidhileaetngheatgsb eitetisteaat balbiti cnedthd) svep added lbndhgb geisignsolid
which wasdeneiplisaddn DeldsapipRY aReiEadAuich@IBiniBym AL orifaniaRArgl was

added to give'ac . pon cooling the crystalline product was Isolated by filtration Ia d dried
in vacuo $aliom verskienedcamihE RibreERx ANmaetool Frhdsphzeditenias coalgddudhs in

et L 4 o LRI S L G Rl S L AR
mmble/miashedpripamd P ¢gQivallentkladaasiirl b e maqd isanstediedde eddryBgpaven where

sopropanqkaL AR t8HBraE VKA BB G HERRRSLE ST IRl vap Auasglad 10

dryness at room temperature, wit stalline material isolated. The material 20was redissolved in

500 'L a&étﬁrﬂe(&ﬂ%kﬁe&ﬁﬁ)a@éi’e&é@m 2940, hgR4n & 698 e Fhafbridi b pktaok3tdn bA93he

mixture vVapor ir r ) ry gthy: te (50 ).and

toluene \(I:{S%%?R I??%gg%ﬁfe@ﬁ m@ﬁg@r@a@e&ﬁ?@%g@ﬁ }E'rgr/? {é{ 13?1_? rrl{ s(ﬁr v?'/La@ ’a%é?v?e@gd

evaporaté= 4lrynksthyerdigitdimbh et Ndbyisdbutddketdhg, (1m0 ) drE.11déng (500

RL)were add issolve materigl Mixtur I to evapgl. t r

T QS A T LR RSP B,
3.69 (t,J=5.4, 2H), 3.24 (s, 3H), 3.08 (dddi; 3.5, 3.5, 12.1, 12.1, 1H), 2.91 (br, 2H), 1.76 (b
2H), 1.63 (br, 2H). Anal. Calcd foragH,6FsN30s-1.5GH404: C, 54.31; H, 4.70; N, 6.13.

Found: C, 54.30; H, 4.62; N, 6.04. MS (ESI) m/221(M+H).

15 REFERENCE EXAMPLE 6

Tosylate salt of the compound of Formulall
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-y[[#-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indol-3-yl]-methanone p-toluendfonic acid
To a mixture of [4-(5-aminomethyl-2-fluoro-phenyjperidin-1-yl]-[7-fluoro-1-(2-methoxy-
20  ethyl)-4-trifluoromethoxy-H-indol-3-yl]-methanone (488 mg, 0.95 mmol) in acetiole (3
mL) is added a solution of p-toluenesulfonic acid@nwhydrate (181 mg, 0.95 mmol) in
acetonitrile (3 mL). This mixture is stored ifraezer overnight. The resulting beige crystal is
collected by suction filtration, washed with tolegemand driedn vacuo at 50 °C overnight. The
yield is 453 mg (69%)."H NMR (DMSO-d6) & 8.08 (bs, 3H), 7.70 (s, 1H), 7.80-6.95 (m, 9H),
25  5.00-4.30 (m, 3H), 4.20-3.90 (m, 2H), 3.80-3.60 @8H), 3.23 (s, 3H), 3.25-2.80 (m, 3H), 2.28
(s, 3H), 1.95-1.45 (m, 4H¥’F NMR (DMSO046) 5 -55.61 (s, 3F), -118.98 (s, 1F), -134.331d,
= 9.3 Hz, 1F); LC 2.627 min; MS 512 (M+1, 100%). I2p9 °C. Infrared spectral features (cm-
1): 1583, 1548, 1511, 1501, 1250, 1200, 1169, 11285.

30 REFERENCE EXAMPLE 7

Sulfuric acid salt of the compound of Formulall



vacuum filtration at room temperature. Material was dried in vacuum oven (-300 mbar) overnight at
room temperature. 30 REFERENCE EXAMPLE 12 Glutamate salt of the compound of Formula | -53-
[4- (5- aminomethyl- 2- fluoro-phenyl)-piperi din- 1 -y1]- [7- fluoro- 1- (2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indo1-3-y1]-methanone (138.8 mg, 0.271 mmol), glutamic acid solution (162.4
mg/20 mL in water, 1.1 equivalents) were added. Meéthanol (2 mL) was added to dissolve material. The
mixture was allowed to evaporate overnight at room temperature where a white 5 amorphous material
precipitated. To the material, isopropanol (600 jiL) was added. Crystals appeared and were harvested

by vacuudr firamerometimdmperabenyiiaipdaldinag oileduovatdenmerbaxysadytirn) overnight at
oom ey AL RENGE SUMEREAN G sialing AR e gREeRe 250
of Formula 1'Sample Pre

compoun ration: Material wasprepared as In the reference example 3

above. Agéa@aiaiiofpdiﬁﬁébwmaddsd\@wwmmi@ aoidmg]trﬁl_l\f_rwgaeé écﬁxwl@mlﬁr_lts,
nanopurwatﬁ{@esh'ﬁhewqﬁ&%ﬁm?sﬂ% RatdPLayiat -@%‘:ﬁ%ﬁ%&&ﬁﬁ%ﬁ %9&'%?53 %@mné and

allowed to stand for 4 hours’before it was centrifuged (tota urs as suspension

15centrifatrdiiat PEBDPIIRe o g ehifilitaiamhant s BaNdese by Feunthlg Al AP ORFDI$x -\ pawer
diftract . . . . e sient
ifrac 'Oﬂ)eaf'ew%ﬁff‘%‘%%M&%WE%QPXH@'&@%@J %ﬁg&tﬁ%ﬁ%&“@?ﬁﬁh@? OV 826En

room temperature overnight to' be analyzed as t m y XRPD a ermal analySis. The as
is drug slifsespdepectRljaritras (eanmitial pidickiA STAEIGA, DS Ard@Bast2dglalizstahed Wa98Iso
used as omparison. The benzoate appeared to be a variable 20hydrate, with the XRPD displaying
the same peaks for different amounts of water. Instrument Parameter XRPD Method Siemens Model
D5000 with Cu anticathode 25Program: 1.0 Sec. dgl Range: 2 to 40. 2-0 Scale

10 REFERENCE EXAMPLE 8

Citric acid salt of the compound of Formulall

[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-y{F-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-H-indol-3-yl]-methanone (265 mg, 0.52 mmol) was weid in a 20 ml glass
vial. To this was added a solution of citric arid®:1 (v/v) acetonitrile/water (3.30 ml of 0.158

15  mmol/ml citric acid). All solid dissolved rapidbyiving a clear solution which was allowed to
stand 1 hour at room temperature. Solution is erspd under a stream of nitrogen gas, then
driedin vacuo at room temperature. The solid was recrystallindabt acetonitrile with a
minimal quantity of water added to give a cleausoh. Upon cooling, the solution deposited
the product as very long fibrous particles whia@nsformed to a plate habit after standing at

20 room temperature. Mp 112 °C. Infrared spectral feat{cm-1): 1721, 1590, 1553, 1369, 1245,
1174, 1155, 1119.

REFERENCE EXAMPLE 9

M ethanesulfonic acid salt of the compound of Formula |

25  [4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-y[F-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-H-indol-3-yl]-methanone (0.250 g, 0.489 mmol) wasghed in a 20 ml
glass vial. Methanesulfonic acid in water (0.98afn& 0.50 mmol/ml solution) was added and
the mixture was heated with stirring to ~ 60 C.t Bibsolid dissolved, and an additional 25 ul
of methanesulfonic acid solution was added to gieéear solution. After stirring at room

30 temperature for an hour, the solution was evapdiateacuo on a rotary evaporator to give a
very viscous oil. The oil was recrystallized fongisquare plates in acetonitrile. Infrared
spectral features (cm-1): 1596, 1540, 1214, 1159211040, 1020.



Step size: 0.02 Atmosphere: Ambient conditions of temperature and humidity. Standard top load and
low volume cavity specimen mounts were used 30 DSC-TGA: TA Instruments Model Q-600
Simultaneous DSC-TGA Purge Gas: Helium at 200mL/min -54- Temperature Program: 10t/min linear
heating rate Sample Prep: Approximately 3-5mg of the powder was transferred to an open Aluminum
pan and loaded into the TGA. An empty Aluminum $&n was used as a reference. 5Result: XRPD and
thermal analyses were carried out on wet and dry samples. XRPD of the wet sample showed some
shifting and elevation of baseline. However, upon drying (overnight), XRPD showed improved
resolution of peaks comparable to the initial material. Thermal analysis of the dry sample showed the
same T%@H%ﬁ&&‘%i@&ﬁ%ﬁﬁ%ﬁ on XRPD and thermal analysis, 10no free base or conversions
to hydra e base XRPD is provided in Figure 1 shows the XRPD results
for crystallaméafooracidaialihofidvesme of maeot Hdipoull of formula I. This figure displays relative
|ntenS|ty¢4/ )5v IS F%L th%% _@g@ﬁ Peft 5 Bhf }ﬂ%)[ @ngles 7.75,
1013 1705 1o g th %223 S B IO e F s Figure 2 shows
the @SthéblﬂfS)lmtt\%Yalhh@fﬂ@ﬂrﬁ Albmamb@ﬂz@d@%@r@ @o’ﬁ%dwmo@f\f@mm imaig@gute shows
onset of @&%&thﬁeé\t 1838 foa¢ el é' ng- 2 PSimes Hndmi'R %@%&Eh\ﬁﬂéwatem%

propertie compound of the présent invention are demonstrat its 13- Tryptase Inhi)ltory
Potency peBergdd and042884 ml of this solution was addetle weighed SO|Id Wlth stirring and

heating to ~ 60C giving a clear solution. The solution was theapmratedn vacuo on a
rotary evaporator leaving a glassy solid which veasystallized in hot isopropyl acetate to
10  which a minimum amount of isopropanol was addegiie a clear solution. Upon cooling the

crystalline product was isolated by filtration asiiiedin vacuo at room temperature.

REFERENCE EXAMPLE 11

Phosphate salt of the compound of Formulall

15  [4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-y[f-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-H-indol-3-yl]-methanone (133.9 mg, 0.262 mmol), phtusric acid solution
(2 mmole/mL in isopropanol, 1.1 equivalents) wadeat The mixture was dissolved in 500
isopropanol at room temperature with stirring usangagnetic stirrer. The material was
evaporated to dryness at room temperature, wittrysialline material isolated. The material

20 was redissolved in 500L acetone, 50QL ethyl acetate, and 1 mL heptane. The material
separated as an oil. The mixture was evaporatddytess under a nitrogen stream. Once dry,
ethyl acetate (50QL) and toluene (50QL) were added, where the material separated ag.an o
The mixture was allowed to evaporate to drynessnigiet at room temperature. Methyl
isobutyl ketone (1mL) and toluene (5A0) were added to dissolve material. Mixture was

25 allowed to evaporate at room temperature overn{ghyistals appeared and were harvested by
vacuum filtration at room temperature. Material wiagd in vacuum oven (~300 mbar)

overnight at room temperature.

30 REFERENCE EXAMPLE 12

Glutamate salt of the compound of Formula |




IN VITRO TEST PROCEDURE As all the actions of tryptase, as described in the background
section, are dependent on its catalytic activity, then compounds that inhibit its catalytic activity will
potentially inhibit the 30actions of tryptase Inhibition of this catalytic activity may be measured by the in
vitro enzyme assay and the cellular assay. -55- Tryptase inhibition activity is confirmed using either
isolated human lung tryptase or recombinant humatbZ3 tryptase expressed in yeast cells. Essentially
equivalent results are obtained using isolated native enzyme or the expressed enzyme. The assay
procedure employs a 96 well microplate (Costar 3590) using

L-pyroglifathydmipasiyethnargifliergatenitiopimktdin s 2866luQimdrRentet bexsubtiyitd {(essentially as

room ton ST Ey S AT S BB 5 BGOSR,
Tween 2(L&DRa@ROebainnyatel thelravbsiants) wactaridieibensiaie rebbaiaBaduathioBicsrive
Plate r?%%%ﬂéﬁ%@%%ﬁ)ﬁ'%‘%%ﬂa%:@&“&%?)efﬁ%?&%ﬂ@%dﬁﬂgm%' rature e%ta‘iﬁhi

essentially the same as above except that the compoun in duplicates at t owing final
conBentratingreh®0d N0alSjd. preciitated 100.the (AateialivoparmtLAgd bwamaddally CRmtalsery

assay, whsiol AR RRLSICRLE ORI A conpoun e wieiadedus iR or

comparis rom value ,’can be calcu using t owing formula:
[Substratjtuin DhienI-RYHtedmin libéomgpbssnopfiotehepesatpound of formula | is K, value of 26
205 nM. Protocol for Antigen-Induced Airway Hyperactivity Assay

REFERENCE EXAMPLE 13

10  Crystallineform A of the benzoate of the compound of Formula |

Sample Preparation: Material was prepared as irefieeence example 3 above.
A suspension of the benzoate salt was prepare@ agyBnL free base equivalent in nanopure
water, which was 63.6 mg salt in 1 mL water. Samphs stirred at 500 rpm overnight and
allowed to stand for 4 hours before it was cengefdl (total 29 hours as suspension). It was

15 centrifuged at 13000 rpm for 8 minutes and theectdld solid was analyzed by XRPD (x-ray
power diffraction) as wet sample and evaluated myaacope. The wet solid was then air dried
at ambient room temperature overnight to be andlgaethe dry sample by XRPD and thermal
analysis. The as is drug substance is compartteasitial material. The XRPD of free base
drug substance was also used as the comparisomehzeate appeared to be a variable

20  hydrate, with the XRPD displaying the same peakglifilerent amounts of water.

Instrument Parameter
XRPD Method
Siemens Model D5000 with Cu anticathode
25  Program: 1.0 Sec. dql
Range: 2° to 40°. B-Scale
Step size: 0.02°
Atmosphere: Ambient conditions of temperature amchillity.
Standard top load and low volume cavity specimenmt®were used

30
DSC-TGA:

TA Instruments Model Q-600 Simultaneous DSC-TGA

Purge Gas: Helium at 100mL/min



Antigen sensitization and challenge: Male Hartley guinea pigs (225-250g) were 25sensitized with
ovalbumin (0.5ml of 1% solution, i.p. and s.c.) on day 1(8/25/08). On day 4 (8/28/08), animals received
a booster injection (i.p.) of 0.5ml of 1% ovalbumin. On day 21 (09/16/08), animals were orally dosed
(2m1/kg) with either vehicle (0.5% methylcellulose/0.2% Tween 80) or compound(s) 24 hours prior to
antigen challenge. Thirty minutes before antigen ch&flenge the animals were also injected with
mepyramine (10mg/kg, i.p.) to prevent 30anaphylactic collapse. Animals were then exposed for 20 min
to an aerosol of 1% ovalbumin using a DeVilbiss Ultraneb nebulizer. Negative control animals were not
challengdéngersitizied soltidon: Hhaigriinear dlestiaptiaith from chicken egg white (Sigma A5503 10;

lot#087 d ' ' ' -56- Al isfance
measure L ar e o T e e e
(i.m.) of esekiandemiaioingeE@mindEZnIIKG) KRG BONRFUHadgiesentse (1.5mg/kg)),
surgically prepared and then placed in a whole body 5plethysmograph. Animals were connected to

Ugo-Basile ventilators delivering a tidal volume of 1m1/100g at a rate of 50 breaths/minute via a
tracheal Baswlifa. The jugular vein is also cannulated for histamine challenge. A-water filled

esophag nowe t I

Transpul&%ﬁgry premav%ﬁ %ﬁﬁ%ﬁﬁ@%%ﬁ%ﬁ(Emg l#ac egﬁgdqﬂg%%ta%aerglple
cannu|a§ti_§wgchsmﬁ@,e@h_ﬁm@§@ﬁéetvaﬁ'gamfém@mmmépgmf@wi,%@wm%ml}n&%ﬁp
pressureigpalg R m\‘?é‘&‘?é%%@'&ﬁ &%M@éﬁfﬁ%ﬁ&ﬁﬁ%ﬁﬂ%& XhepAPLALRRSLUSER L0

calculate pulmonary resistance (cmH20/ml/s) and dynamic compliance (ml/cmH20). Airway resistance

and dyndificasjsishesarbtberapited Ghanbpéiaras jhsnkiBases QNHISRERAE temTabrialysis,
Nty eNQYS K RNGJE MBI IR RATE AR AtE TR ASetrET ROfKE BISESRRP B Rl this

assay for the fumarate salt of the compound of Formula Tare shown in the following tables. This assay
is related to the effectiveness of compounds for potentially treating asthma. The fumarate salt of the

compound of Fefigyia § NRAAOSEIBII R INNRIAHEMHBRRHYRE DBHL S YP B REHYHY IMEN

dosed 24 hours prior to allergen challenge, as 20indicated by these tables.
of formula I. This figure displays relative intetys(%) versus angle (2 theta) for the sample.

Peaks were shown at the following angles: 7.75,3,aL7.03, 17.16, 17.99, 18.39, 20.51, 21.33,
15  21.88, 23.19, 23.43, and 27.59.

Figure 2 shows the DSC results for crystallinerfé of the benzoate of the compound

of formula 1. This figure shows onset of meltingl&0.29°C and melting of the form at 16€.

20
BIOLOGICAL ACTIVITY
The properties of the compound of the present itiwerare demonstrated by: 1) fis
Tryptase Inhibitory Potency (Kgand K values).
25

IN VITRO TEST PROCEDURE

As all the actions of tryptase, as described irbdoekground section, are dependent on
its catalytic activity, then compounds that inhikstcatalytic activity will potentially inhibit té&
30 actions of tryptase. Inhibition of this catalytictizity may be measured by the in vitro enzyme
assay and the cellular assay.



Table 1: Inhibition of Antigen-induced Airway Hyperactivity in Guinea Pig: Airway Resistance Fumarate
Salt: Dose of Compound (mg/kg) Increase in Airway Resistance (Area Under Curve) Saline 3490 +/-
506 OVA (no treatment) 12586 +/- 1488 0.01 Fumarate Salt 9647 +/- 818 0.03 Fumarate Salt 8103 +/-

10

15

20

25

30

-55-

Tryptase inhibition activity is confirmed usinglear isolated human lung tryptase or
recombinant huma@ tryptase expressed in yeast cells. Essentialljvabpnt results are
obtained using isolated native enzyme or the espreenzyme. The assay procedure employs a
96 well microplate (Costar 3590) using L-pyroglutdib-prolyl-L-arginine{para-nitroanilide
(S2366: Quadratech) as substrate (essentiallysasided by McEueet. al. Biochem Pharm,
1996, 52, pages 331-340). Assays are performembat temperature using 0.5 mM substrate (2
X Kmy) in 50 mM Tris (pH 8.2), 100 mM NacCl, 0.05% Twe2®, 50ug/mL heparin, and the

microplate is read on a microplate reader (BeckBiamek Plate reader) at 405 nm

wavelength.

Protocol (IGo and K determination)

The protocol is essentially the same as above ¢xicapthe compound is added in
duplicates at the following final concentration€1) 0.03, 0.1, 0.3, 1, 3, 10 (All dilutions
carried out manually). For every assay, whethaglsipoint or 1G, determination, a standard
compound is used to derivesfdor comparison. From the igvalue, the Kcan be calculated

using the following formula: K= 1Cs¢/(1 + [Substrate]/k;).

TheB-Tryptase inhibitory potency for the compound aifioila | is K value of 26+
5 nM.

Protocol for Antigen-Induced Airway Hyperactivityséay

Antigen sensitization and challenge: Male Hartieynea pigs (225-2509g) were
sensitized with ovalbumin (0.5ml of 1% solutiom, iand s.c.) on day 1 (8/25/08). On day 4
(8/28/08), animals received a booster injectign)iof 0.5ml of 1% ovalbumin. On day 21
(09/16/08), animals were orally dosed (2ml/kg) watther vehicle (0.5% methylcellulose/0.2%
Tween 80) or compound(s) 24 hours prior to antigfgadlenge. Thirty minutes before antigen
challenge the animals were also injected with mapyne (10mg/kg, i.p.) to prevent
anaphylactic collapse. Animals were then expose@@amin to an aerosol of 1% ovalbumin
using a DeVilbiss Ultraneb nebulizer. Negative colninimals were not challenged. Sensitizing
solution: One gram (1g) of albumin from chicken &gute (Sigma A55031G; lot#087K7004)
was added to 100 mls of saline and allowed to gosolution.
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Airway resistance measurement: Eighteen to twentyhours after challenge, animals
were anesthetized, (0.5ml dose (i.m.) of cocktailtaining ketamine (62mg/kg), xylazine
(30mg/kg) and promace (1.5mg/kg)), surgically predaand then placed in a whole body
plethysmograph. Animals were connected to Ugo-Baghtilators delivering a tidal volume of
1ml/100g at a rate of 50 breaths/minute via a gatbannula. The jugular vein is also
cannulated for histamine challenge. A-water filksmbphageal cannula was placed such that
transpulmonary pressure could be recorded. Tramgmadry pressure was measured as the
difference between the tracheal and esophageallzmasing a differential pressure transducer.
The volume, airflow, and transpulmonary pressugeas are monitored using a pulmonary
analysis system (Buxco XA software) and used toutate pulmonary resistance (cmH20/ml/s)
and dynamic compliance (ml/cmH20). Airway resiseaaod dynamic compliance are
computed on a breath-by-breath basis. Histamiadnsinistered intravenously and reactivity to

increasing concentrations (1-g@/kg) assessed.

Results with this assay for the fumarate salhefdompound of Formula | are shown in
the following tables. This assay is related todffectiveness of compounds for potentially
treating asthma. The fumarate salt of the compaidiffebrmula | showed dose-related inhibition
of antigen-induced airway hyperreactivity when ab2é hours prior to allergen challenge, as

indicated by these tables.

Table 1: Inhibition of Antigen-induced Airway Hyraetivity in Guinea Pig: Airway

Resistance Fumarate Salt:

Dose of Compound Increase in Airway Resistance
(mg/kg) (Area Under Curve)

Saline 3490 +/- 506

OVA (no treatment) 12586 +/- 1488

0.01 Fumarate Salt 9647 +/- 818

0.03 Fumarate Salt 8103 +/- 745

0.1 Fumarate Salt 6623 +/- 511

Table 2: Antigen-induced Airway Hyperactivity in (Bea Pig: Dynamic Lung Compliance in

Guinea Pig Fumarate Salt:
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The present invention is not to be limited in scope by the specific embodiments describe 5 herein.
Indeed, various modifications of the invention in addition to those described herein will become
apparent to those skilled in the art from the foregoing description and the accompanying figures. Such
modifications are intended to fall within the scope obthe appended claims. Various publications
are cited herein, the disclosures of which are incorporated by 10reference in their entireties.

Dose of Compound Dynamic Lung Compliance
(mg/kg) (Area Under Curve)

Saline - 799 +/- 46

OVA (no treatment) - 1386 +/- 22

0.01 Fumarate Salt - 1218 +/- 47

0.03 Fumarate Salt - 1156 +/- 40

0.1 Fumarate Salt - 1004 +/- 43

The present invention is not to be limited in scbpehe specific embodiments describe
5 herein. Indeed, various modifications of the ini@min addition to those described herein will
become apparent to those skilled in the art froenfdinegoing description and the accompanying

figures. Such modifications are intended to fathvm the scope of the appended claims.

Various publications are cited herein, the disates of which are incorporated by

10 reference in their entireties.



58 CLAIMS 1. A compound of formula I: or a pharmaceutically acceptable salt thereof. 2. The
compound of claim 1 as a pharmaceutically acceptable salt selected from: hydrochloride, fumarate,
besylate, tosylate, sulfate, citrate, methanesulfonate, tartrate, phosphate, glutamate and benzoate. 3.
The com%cigﬂéigz ording to claim 2, wherein the salt is benzoate. 4. A crystalline form A of the
compoundac ing to claim 3, wherein the crystalline form has XRPD peaks at at least five of the
followingiz W?&%gggm gf?a”;h%%ﬁ 17.03; 17.16; 18.39; 21.33; and 21.88. 5. A crystalline form of
the compound according to claim 3, wherein the crystalline form melts at 162 degrees Celsius. 6. The
use of a therapeutically effective amount of the compound according toclaim 1 for the manufacture of
a medicament for treating a patient s gffom a physiological condition selected from the group

consisting of inflammatory disease;axdisease of joint cartilage destruction, inflammatory bowel
disease, asthma, interstitial lung,disease, fikresis, chronic obstructive pulmonary disease, pulmonary
fibrosis, myocardial fibrosis, and neurofibroma. 7. The of claim 6, wherein the physiological

consisting of: rxX7F3rx7F3 E a

or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1 as a pharmaceutically acceptable salt selected from:
hydrochloride, fumarate, besylate, tosylate, sulfate, citrate, methanesulfonate, tartrate,
phosphate, glutamate and benzoate.

3. The compound according to claim 2, wherein the salt is benzoate.

4. A crystalline form A of the compound according to claim 3, wherein the crystalline
form has XRPD peaks at at least five of the following 2 theta angles: 7.75; 10.13;
17.03; 17.16; 18.39; 21.33; and 21.88.

5. A crystalline form of the compound according to claim 3, wherein the crystalline
form melts at 162 degrees Celsius.

6. The use of atherapeutically effective amount of the compound according to claim 1
for the manufacture of a medicament for treating a patient suffering from a
physiological condition selected from the group consisting of inflammatory disease, a
disease of joint cartilage destruction, inflammatory bowel disease, asthma, interstitial
lung disease, fibrosis, chronic obstructive pulmonary disease, pulmonary fibrosis,
myocardial fibrosis, and neurofibroma.

7. The use of claim 6, wherein the physiological condition is COPD.
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8. An intermediate compound having a formula selected from the group consisting of:

OCF, OCF,
I
0 0
Py Py
OCF, | OCF,
—— Tl—
N
NH N
F )\ F
o 0 N
0
OCF, , OCF, CF, and
N N
O O
0
OCF, OH.

9. A compound having the formula:

OCF, N

A\

HN

%CFS.





