r4- (5- AM NOVETHYL- 2- FLUORO- PHENYL) - PI PERI DI N-| - YLI -r 7- FLUORO- | - ( 2-

METHOXY- ETHYU- 4- TRI FLUOROVETHOXY- 1 -1 NDCL- 3- YL1- METHANONE AS AN | NHI Bl TOR
OF MAST CEOLRoTORZPIPASE FI ELD OF THE | NVENTI ON Thi s i nvenPCcomsc@oms43ect ed t o
a substituted indole benzylam ne compound, its preparation, a
pharmaceutical conposition conprising the conmpound, its use, and

internedi ates thereof. BACKGROUND OF THE | NVENTI ON Mast cell nediated

i nflammatory conditions, in particular asthma, are a growing public health
concern. Asthma is frequently characterized by progressive devel opnent of
hyperresponsi veness of the trachea and bronchi to both i mmunospecif c

al l ergens and generalized chem cal or physical stimuli, which lead to the
onset of chronic inflammuation. Leukocytes containing IgE receptors, notably
mast cells and basophils, are present in the epitheliumand underlying
snoot h nmuscl e tissues of bronchi. These | eukocytes initially becone
activated by the binding of specific inhaled antigens to the IgE receptors
and: then rel ease a nunber of chem cal nediators. For exanple, degranul ation
of mast cells leads to the rel ease of proteoglycans, peroxidase,
aryl sul fatase B, chymase, and tryptase, which results in bronchiole
constriction. Tryptase is stored in the mast cell secretory granules and is
the maj or protease of human nast cells. Tryptase has been inplicated in a
vari ety of biological processes, including degradation of vasodilatory and
bronchodi | at ory neuropepti des (Caughey, et al., J . Pharmacol. Exp. Ther.,
1988, 244, pages 133-137; Franconi, et al., J . Pharmacol. Exp. Ther.,
198B, 248[4-agdsINIMETHINY T -ard UARO-PHENAIL)-PIRARRIDIN-1REspi7FFLITBRIO-Mi2- Bi ol ,

1 27- 32
990, 3, RAFEXN I\ 4 TRIFL UOROMETHOXY- 1 H-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

25 chemical 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 release of

30 proteoglycans, peroxidase, arylsulfatase B, chymase, and tryptase, which results in bronchiole

constriction.



nodul ati on of bronchial responsiveness to histam ne (Sekizawa, et al., J .
Adin. Invest., 1989, 83, pages 175-179). As a result, tryptase inhibitors
may be uswbubiczm2mati-i nflammatory agents (K Rice, P.A PEprusag@oms43sCurr ent
pinion in Drug D scovery and Devel opnent, 1999, 2(5), pages 463-474)
particularly in the treatnent of chronic asthma (M Q Zhang, H Ti nmer man
Medi ators Inflamm, 1997, 112, pages 3,11-317), and may al so be useful in
treating or preventing allergic rhinitis (S. J . Wlson et al, din. Exp.
Allergy, 1998, 28, pages 220-227), inflammtory bowel disease (S.C.

Bi schoff et Hi.st opat.hgl o 96 28 1 sori asi s
Narckor | non Typard 8 5PRR RO Mk P SeaseBr wBIE uist’ Wi BaChep ea§e4%f§human
conj unghdsy&dliss tésclHad BberEimphicated in a Mri@y 8Ybicldgibval prodtsasd, inclkP80, 86,
pages 34540)S ;$§%|g Sern;tigﬁgagAnlﬁar(ﬁialﬁiogef/gl Br. Hw Der mat ol .

1997, Hgeradpigyesf vayadilgpry ang hlennlmd@ia@riarl@tﬁpmnt@eq G_Ca@ghrer, pbaul; &t Pharmaowhn
meurn ri?gi Thegddes. i3 pRES -0 iyt 8PS I b P L b T o 261

spandy lpapésN47e91d ; B EAaES abf AP0 U MRespar Cell 3. Bllesr 190t 3, qpaged 27-3@ddnidi on,
tryptase has been shown to be a potent mtogen for fibraoblasts, esting
its i nm@mﬁto prenchigl prspensivarsse bisbanae (Sekaawany ahnb Gliw e, thgfrg $Bung
diseasgﬁ/é t al., J. din. Invest., 1991, 88, pages 493-499).

Ther ef Or & trypt se inhibitors may be useful in treating or preventing
fbrotic conditions (J.A Cairns and A F. Wlls, J . din. Invest., 1997,

25, D289 L, K04t SHRTBLC el P 55 SO SH AL RERELY
P?’/felg{ ;[ Lsg%gir Teg?%@t‘éezltt IO%SQ% g{ggrﬁ% WiscdVePARPB el I, 0099 RY), libﬁgéﬁﬁi@’-ﬂﬂb n
particularly in the treatment of chromc asthma (M.Q. Zhang, H. Timmerman, 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, pages 1-13), psoriasis (A. Naukkarinen et
15 al, Arch. Dermatol. Res., 1993, 285, pages 341-346), conjunctivitis (A.A.Irani et al, J. Allergy
Clin. Immunol., 1990, 86, pages 34-40), atopic dermatitis (A. Jarvikallio et al, Br. J. Dermatol.,
1997, 136, pages 871-877), rheumatoid arthritis (L.C Tetlow et al, Ann. Rheum. Dis., 1998, 54,
pages 549-555), osteoarthritis (M.G. Buckley et al, J. Pathol., 1998, 186, pages 67-74), gouty
arthritis, rheumatoid spondylitis, and diseases of joint cartilage destruction.
20
In addition, tryptase has been shown to be a potent mitogen for fibroblasts, suggesting its

involvement in the pulmonary fibrosis in asthma and interstitial lung diseases (Ruoss et al., J.

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

25 Therefore, tryptase inhibitors may be useful in treating or preventing fibrotic conditions
(J.A. Cairns and A .F. Walls, J. Clin. Invest., 1997, 99, pages 1313-1321) for example, fibrosis,
sceleroderma, pulmonary fibrosis, liver cirrhosis, myocardial fibrosis, neurofibromas and

hypertrophic scars.

30 Additionally, tryptase inhibitors may be useful in treating or preventing myocardial
infarction, stroke, angina and other consequences of atherosclerotic plaque rupture (M. Jeziorska

et al, J. Pathol., 1997, 182, pages 115-122).



infarction, stroke, angina and other consequences of atherosclerotic plaque
rupture (M Jeziorska et al, J . Pathol, 1997, 182, pages 115-122). Tryptase
has al so weeniwdi2gevered to activate prostronel ysin thaPCirruscemiossst i vat es
col | agenase, thereby initiating the destruction of cartil age and

peri odontal connective tissue, respectively. Therefore, tryptase inhibitors
could be useful in the treatnent or prgvention of arthritis, periodontal

di sease, diabetic retinopathy, and tunmour growh (W. Beil et al, Exp.
Hematol ., (1998) 26, pages 158-169). Also, tryptase inhibitors may be
useful in the treatnent of anaphylaxis (L.B. Schwarz et al, J . din.

I nvest., 1995, 96, pages 2702-2710), nultiple sclerosis (M Steinhoff et

al, Nat. Med ry]lﬁtbhe hés hlso 2080 dis&dvéred tB @@Wté—ﬁrbstl&ﬁélysiﬁ@lﬁt i€ tush 6&NateaNd
syncyt| al viral infections. Substituted ar%l met hyl ami nes, represented as by

a conpcéateeconse derablyanitiayng thadestrystien af eartibac aphpgrindestat itmlect@:\@rﬁs@lgq,t i ons
cont ai %@g N%tﬁe conpounds, and their pharnaceutical use in the treatnent
of di sease states capabl e of being nodul ated by the inhibition of tryptase
aresreported in US Patent 6977263. Specifically disclosed in US Patent

6977263, are_conpounds of the follow ng fornul ae- AUS Pat ent 6977263
however, doddCHieredirgipssdBhigitgrs spuldibe ué?ﬁﬂ nﬁ? HEHER HOEYIRPD B hastfyitis.

p' peri ‘Eeﬂoélo%h]d‘lieh&d‘éi abtde %ﬁﬁ%&%ﬂﬁﬁﬁnéﬂﬁ?du%r%ﬁ Wf‘ Eielﬁ B0 Eb! Q8mBR.a 1O

t he amnonethyl group on t nol et |sasdsbst|tuted W th
a fl uon®W) Gappageut 8 ré6Noradso, lﬁSpt%ad: Eﬂlﬂlbl'@@S?ﬂiﬁﬁB¢ umfhlyndhestméatmelﬁ obne

& ar OFARHE A Bop T e thdof Un b bty e Boteeog (e 2 { e B CorE Bonded
10 (M. Steinhoff et al, Nat. Med. (N. Y.), 2000, 6(2), pages 151-158), peptic ulcers and syncytial

viral infections.

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 disecase 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

20 following formulae



to the carbonyl, is substituted; nore specifically solely wherein the
5-position of the indole is substituted by nmethoxy. Bioorg. Med. Chem
Lett. J_5w028B402¢®005) discloses three types of [(am nomerlusk@aoniss) -
piperidin-l-yl]-[IHindoly-3-yl]-nmethanones as tryptase inhibitors. One
type of the inhibitors is directed to a conpound of forrmula B wherein none
of the aromatic carbons in the indole npoiety (B)thereof, other than the one
bonded to the carbonyl, is substituted, whereas the indole nitrogen is
substituted by Rl as hydrogen, methyl, ethyl, isopropyl, propyl, isobutyl,
butyl, hexyl, 2- nethoxyethyl, cyclohexyl nmethyl, cyclopropyl nethyl,
3-pyridyl, 2-thiZ acetyl, thiophene-2- carbonyl, benazenesul fonyl, or
nmet hanesul f onyl . SR il type of the inhibitops is 4‘!? ted to a
conmpound of formula C wh&rein the indole nitrogendi Nes?i t ut ed only by

' ety thereof, other

ed by \R as nethyl in the

or fluoro in the 7-position. The third type of
mul a D wherein a single
aromatic carbon in the i ‘EES noi ety FQ: Ot her than the one bonded to
the carbonyl, is substituted r@nghy 24 -position, and the indole
nitrogen is substituted by Rl as nethyl, ethyl, propyl, buty@%ior
2- met hoxyet hyl . Bioorg. Med. Chem Lett. 15, 27 (2005) al so discl oses
that substitution on an aromatic carbon in the igdole in the 5- or
7-position were tolerated while substitution infthe 4- or 6-position gave
| ess active conpounds.

arbonyl, is substi

NH,CH;

US Patent 6977263, however, does not disclose any of the aforesaid [(aminomethyl-phenyl)-
piperidin-1-yl]-[indolyl]-methanone species wherein the position para to the aminomethyl group

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

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

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

indole moiety

NHZCH2
15 (B)



No disclosure exists in US Patent 6977263 or Bioorg. Med. Chem Lett. 1_5,
2734 (2005) of an indole containing tryptase inhibitors wherein: (1) the
posi ti on waraiwm2t9he am nomet hyl group on the phenyl noipeTyustévenesBli s al so
substituted with a fluoro group; (2) the indole nitrogen is substituted by
2- met hoxyethyl; or (3) two or nore aromatic carbons in the indole noiety

t hereof, other than the one bonded to &_carbonyl, are substituted, and that
has particul arl yval uabl e pharmaceuti cal properties as a tryptase inhibitor.
Such a conpound should readily have utility in treating a patient suffering

fromconditi ons that, can,be,ameljorated,by th dm ni strati.on,of. an

i bi ted SBE it SHE bR b Lbeivh i Bu T s P S i s
i nf | am@bdtdited BPR ' di BRASES, efetitil SO EkspropyIap@eyL Bobiel, dagiagayl on of
vasodi | atory and bronchodil atory neur opepti des, and have di m ni shed

| i abi | inegfhgxyethyb eyelaheatinetbyk epdpriopemetiyhed-pxididskthisgopcatd: Bieihicaer-
SUMVAR T i n ' - . CO of
fornulgwﬁgy gg%%g%g%@#ﬁa%mﬂﬁggﬁg%gﬁ1P%a¥ﬁ§£%§§%§ég§?g%égﬁPﬁgﬁfggb(%%ﬂg of
said caenpaipodnd btforheran®mcreihge pidesenitrop VB RUbDIuted otlly g dlydtboen and a
pharmaceutical conposition conprising a pharmaceutically effective anount
of the SEWHPAMEUSF formula |, and a pharmaceutical |y acceptable carrier.
Furthernore, the present invention is directeditfo the use of a conmpound of
formula | as an inhibitor of tryptase,pconpr, g i ntroducing the conpound
into a conposition conprising a tryptasg—tfh or receptor. In addition,
the present invention is directed to of a conpound of fornmula I for
treating a patient suffering from dar sobject,to, a physiological condition
in need of anelioration with an inhibor of tryptase conprising

adm nistering to the

NH,CH;
©)

carbon in the indole moiety thereof, other than the one 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

10 inhibitors is directed to a compound of formula D wherein a single aromatic carbon in the indole

moiety thereof,

NH,CH;
(D)

other than the one bonded to the carbonyl, is substituted by methyl in the 7-position, and the

indole nitrogen is substituted by R' as methyl, ethyl, propyl, butyl, or 2-methoxyethyl. Bioorg.
15 Med. Chem. Lett. 15, 2734 (2005) also discloses that substitution on an aromatic carbon in the

indole in the 5- or 7-position were tolerated while substitution in the 4- or 6-position gave less

active compounds.

No disclosure exists in US Patent 6977263 or Bioorg. Med. Chem. Lett. 15, 2734 (2005) of an

indole containing tryptase inhibitors wherein: (1) the position para to the aminomethyl group on
20 the phenyl moiety thereof is also substituted with a fluoro group; (2) the indole nitrogen is

substituted by 2-methoxyethyl; or (3) two or more aromatic carbons in the indole moiety

thereof, other than the one bonded to a carbonyl, are substituted, and that has particularly



patient a therapeutically effective amount of the conpound of Claim1l The
present invention is directed also to the preparation of a conpound of
formul a Iwoant/izatver medi at es useful therein. Aspects, fe&CUAUS2002/064381

advant ages of the present invention will be better understood fromthe
foll owi ng detailed description, which is given by way of illustration only,
and is not Iimtative of the present ipvention. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Li st of Abbreviations As used above, and throughout the
description of the invention, the foll ow ng abbreviations, unless otherw se

i ndi cated,,shall be understood to, have t .fol Lowi ng neani ngs:,/ 7-BuQAc
oot o R S SRR RRS Al £ RS hBioR, St R0t i iy he
tert-buhyé uﬁlitﬁuﬂﬂeétﬁ{gtaﬁ%ﬁtf@ﬁeﬁﬁ fieaPaRditiond ke c4XB4 shalrac@ppitane, CH d
or net hyl ene chloride di met hyl f or mam de DVSO di net hyl sul f oxi de dppf

1, 1' - biaddipirsion|op b spmnbires of P re.- DBG! g¢l Medieivdiiaflarsmatony prpdétianss i met ry
EDC | 'iﬁftlﬂl)ﬁlnéﬁ?’o'n(, %ﬁcg hﬁ?&s@é’ &ﬂéﬁk&%i&fs ?&Xﬁe& Sk Ql%gfahgﬁoqleoﬁ%odilatory and

5 bronchodilatory neuropeptides, and have diminished liability for semicarbazide-sensitive amine

oxidase (SSAQO) metabolism.

SUMMARY OF THE INVENTION

10 The present invention extends to the compound of formula I:

F
O—
HN —~
N
N / F
o

0
F;i\F
i M
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

15 pharmaceutically acceptable carrier.

Furthermore, the present invention is directed to the use of a compound of formula I 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
20 compound of formula I for treating a patient suffering from, or subject to, a physiological
condition in need of amelioration with an inhibitor of tryptase comprising administering to the

patient a therapeutically effective amount of the compound of Claim 1

The present invention is directed also to the preparation of a compound of formula I, and

25 intermediates useful therein.



eq equi valent(s) Et ethyl
Et CAc et hyl

mass spectroscopy MIBE net hyl

acetate EtOC(O d et hyl
i qui d chwormatoagemphy MySO4 nmagnesi um sul fat eMe net hyl ReCHScewiossssl MS

Et 20 di ethyl ether TEA triethylam ne Et CH et hanol

chl orof ormat e HPLC hi gh performance

/-butyl ether NaHCO3 sodi um bi car bonat e

Na2SO3 sodium sul fite Na2SO4 sodi um sul fate NVMR nucl ear nmagneti c resonance
Pd( PPh3) 2C 2 bi stri phenyl phosphi ne pallyadi um (11) dichloride PdC 2dppf

|, 1" -bis(di phenyl phosphi no) ferrocene palladium (I1) dichloride
Pd(dtbpf)d 2 (I,1"Bis(di-t-butyl phosphi no)ferrocene pall adi um di chl ori de

Pd2(dba) 3 t

acetate

At NG

acet one,

vantages o

tﬂie B?els!cna%cljliwl’len igl)l Wﬁ?g%g&@% uggelrlst%g(ii %lrrg&l h)

the following detailed description, which is given by 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 description of the invention, the following abbreviations,

10 unless otherwise indicated, shall be understood to have the following meanings:

15

20

25

30

n-BuOAc
n-BuLi
sec-BuLi
t-Bu
-BuOH
Cul
DCM

DMF
DMSO
dppf
DSC
EDCI
cq

Et
EtrO
TEA
EtOH
EtOAc
EtOC(0)Cl
HPLC
MgSO4

n-butyl acetate
n-butyl lithium
sec-butyl lithium
tert-butyl
tert-butanol
copper iodide

dichloromethane, CH7Cly or methylene chloride

dimethylformamide

dimethylsulfoxide
1,1'-bis(diphenylphosphino)ferrocene

differential scanning calorimetry
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide HCI1
equivalent(s)

ethyl

diethyl ether

tricthylamine

ethanol

cthyl acetate

ethyl chloroformate

high performance liquid chromatography

magnesium sulfate



P(Cy) 3 tricycl ohexyl phosphine /-Bu3P tri-/-butyl phosphi ne PPh3

tri phenyl phosphi ne PrOH propanol /PrOH /so-propanol /-PrQAc /so-propyl

acet at e /wBu@w/qoetvassi um / er/ - but oxi de PPSE pol y- phosph@ecirasaamoms4381
trinmethylsilylester K2CO3 pot assi um car bonate K2SO4 potassium sulfate LC

| i qui d chromat ography Na2SO4 Sodi um sulfate rt roomtenperature Rt
Retention time TFA trifluoroacetic acig_TFAA trifluoroacetic anhydride TGA
t hernogravi nmetric analysis THF tetrahydrofuran TLC thin | ayer

chr omat ogr aphy TM5- acetyl ene trinmethyl silyl-acetyl ene Definitions As used
above, and tl\qéoughout t he inrlle%ﬁnt speci fication and appendi ng clains, the

MeOH methanol
MS mass spectroscopy
MTBE methyl #-butyl ether
5 NaHCO3 sodium bicarbonate
NasSO3 sodium sulfite
Na,SO4 sodium sulfate
NMR nuclear magnetic resonance
Pd(PPh3),Cl, bistriphenylphosphine palladium (IT) dichloride
10 PdCl,dppf 1,1’-bis(diphenylphosphino) ferrocene palladium (II) dichloride
Pd(dtbpf)Cl, (1,1’Bis(di-t-butylphosphino)ferrocene palladium dichloride
Pdy(dba)s tris(dibenzylideneacetone)dipalladium(0)
Pd(OAc), palladium(II) acetate
P(Cy)s tricyclohexylphosphine
15 t-BusP tri-z-butylphosphine
PPh; triphenylphosphine
PrOH propanol
iPrOH iso-propanol
i-PrOAc iso-propyl acetate
20 -BuOK potassium fert-butoxide
PPSE poly-phosphoric acid trimethylsilylester
K;COs potassium carbonate
K»S04 potassium sulfate
LC liquid chromatography
25 Na,SO4 Sodium sulfate
1t room temperature
Rt Retention time
TFA trifluoroacetic acid
TFAA trifluoroacetic anhydride
30 TGA thermogravimetric analysis
THF tetrahydrofuran
TLC thin layer chromatography



follow ng ternms, unless otherw se indicated, shall be understood to have
the foll owi ng neanings: As used herein, the term "conpound of the present

i nvent i orwQ 2aridb2egai val ent expressions, are neant to empcaas2aies5438npound
of formula I, as hereinbefore described, which expression includes the
prodrug, the pharmaceutically acceptable salt and the solvate, e.g.,
hydrate. Simlarly, reference to interredi ates, whether or not they

t hensel ves are clainmed, is neant to enbrace the salts, and sol vates, where
the context so permts. For the sake of clarity, particular instances when

t he cont ext ermts are sonetir indicated in the text, but these

i nst ances agjﬂﬁ%Fggkn?lIusﬁ?%@ﬁvkﬁgﬁﬁmpﬂg§ are not intended to exclude

ot her instances when the context so permts. As used herein, the term
"treatnent” or "treating" includes prophylactic therapy as well as

t r eat nd2gfingfonsn est abl i shed condition, such as for amelioration of the
condition of a patient. Such anelioration includes slow ng the progression
of a disease or a beneficial nodification of the condition of the patient.

"Pagient" nmeanscdabovrnindthraigheit thaimsaht spebificetidn anel appondibg clangyeant to
descri be an anmount of a conpound effectjve in producing the desired

t her apdoilvEinggra; unlegsoghpryyipe ngieated. shalbbpgsisertqaste %age digifelmyiags or
adninigﬁ&ﬁhjgn to a patient without undue toxicity, irritation, allergic
response, ard t he i ke, and is convertible in vivo by nmetabolic neans (e.g.
by hydrolysis) to the conmpound of the present invention. A thorough

i scusst on of  RLOTLUGS S B 0wl e 4 Fi HLGHOM o Vina Syl PO 9o

10 expressions, are meant to embrace the compound of formula 1, as hereinbefore described, which
expression includes the prodrug, the pharmaceutically acceptable salt and the solvate, e.g.,
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 sometimes indicated in the text, but these

15 instances are purely illustrative and they are not intended to exclude other instances when the

context 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.
20 Such amelioration includes slowing the progression of a 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 amount of a compound effective in

producing the desired therapeutic effect.

"Prodrug” means a compound that is suitable for administration to a patient without
undue toxicity, irritation, allergic response, and the like, and is convertible in vivo by metabolic
30  means (e.g. by hydrolysis) to the compound of the present invention. A thorough discussion of

prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14

of the A. C. S. Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug




of the A.. C. S. Synposium Series, and in Edward B. Roche, ed.,

Bi oreversible Carriers in DrugDesign Anerican Pharmaceutical Associ ation
and Per gaworroRres®s 1987, both of which are incorporat e@Cnarsesn/obiss1
reference. "Pharnaceutically acceptable salt” nmeans any salt of these
active ingredients with an acid that does not give rise to unwanted toxic
or side effects. These acids are well _kpown to pharmacy experts.
Non-limting exanples of suitable salts are the follow ng: chloride;

brom de; iodide; aspartate, particularly acid aspartate; benzoate,

partic arI acid benzoate rat.e cu ar i it rat rtrate
Phos phdesieny ARErEnT EPRGRLE g AL o bR g PR E eI ik e
funaramgmq?hm@@hg@hp§phﬁ&@n“gIucose phosphate | actate; nml eate,
particularly acid naleate; orotate; oxalate, particularly acid oxal ate;

sul phate, particularly acid sul phate; trichloroacetate; trifluoroacetate;

besyl at e; tO@K%ﬁa%emqugsg{agamaﬂh%aﬁs i el el o ERSARBYONE ity g

phar macol ogi cal 'y "accept a salts 1s given 1n
Sel&ct iaomnl thatrdoBasdtqivy Hgstd udRahtet tdxid or m&%hé\ﬂfemts Z@&se aZQB ar@WéH Ridéw1 &P86) ;
with further |nfornat|on in Stephen M Berg "Pharnaceutl%al Salts"

Jour nalPhgmasy xpeltse Nopdumiting Fmgs Qfouitalplg Salraoare ihe folonjiney chiorrge

1-19; I

L 1o e, haricTAl eI AR R B PRI BR A bl
(Eds.) ,pai‘tidBkﬁy\AlCicbgl‘erM@-tartra?@@Bos;ﬂlhESﬂal’ﬁuﬁhﬂly; atid phesphate; funwoatpqraatiadhrhyer ei n
by refere "Sol vat e ans hy soci ation of a compound of this
et 6 AR A rophonE o Go e R MR Mah B e Sy ar o AL en

i ) udesotids a8, ﬂaa&dlw@ aci@o%t& aslu[bhh@smﬂ@ﬁ&ﬂ;t had §ﬁle@£EetrMthoa@@cat%apabl e
of isolation, for exanpl & when one or nore sol vent nol ecules are

|ncorpdmﬂu@nammHQH@sﬁaWSKQﬁakandmc@umﬁmmﬁgmemyéﬂatDfE@Asamndwd"Solvate"
egf\?g?% gﬁagpﬁgécaﬁyég%%)gag)?ep S&ﬁﬁ%&%&%{%ﬁlhp .eGoslﬁld,V‘%taﬁ%elelgggﬁ ?0%%1at51ac':t15rY1§s”
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 Vol. 66, No. 1, January 1977, pages
15 1-19; and methods for making such salts being known in the art from Handbook of
Pharmaceutical Salts, P. Heinrich Stahl, Camille G. Wermuth (Eds.), [IUPAC Wiley-VCH ,

2002; these publications are incorporated herein by reference.

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

20  more solvent molecules. This physical association includes hydrogen bonding. In certain
instances the solvate will be capable of isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of the crystalline solid. “Solvate” encompasses
both solution-phase and isolable solvates. Representative solvates include hydrates, ethanolates,
methanolates, and the like.

25
“Suzuki coupling conditions” mean conditions using a Suzuki coupling solvent, Suzuki coupling

catalyst and Suzuki coupling reaction temperature.

“Suzuki coupling solvent” means an alcohol solvent with a boiling point > of isopropyl alcohol,
30 such as n-propyl alcohol, n-butyl alcohol or the like; polar aprotic solvent such as

dimethylformamide, 1-methyl-2-pyrrolidone, dimethylsulfoxide, or the like; ethereal solvent



met hanol ates, and the |ike. "Suzuki coupling conditions" mean conditions
using a Suzuki coupling solvent, Suzuki coupling catalyst and Suzuk
coupl i ng weaetwmmsenper at ure. "Suzuki coupling sol vent PCrasea9am3al cohol
solvent with a boiling point > of isopropyl alcohol, such as n-propyl
al cohol, n-butyl alcohol or the |like; polar aprotic solvent such as
di net hyl f or mam de, |-nethyl-2-pyrrolidpne, dinethylsulfoxide, or the I|ike;
et hereal solventsuch as THF, 2-nmethyl THF, di met hoxyet hane, or the like; or
m xture of any of the aforesaid solvents and water or toluene. "Suzuk
coupl i ng ,cat " a,.Pd cat st such as Pd(PPh3)4, Pd(PPh3)2C 2,
o abayel Rl melTerDF iR M, of il amybit Sy SIGHORAE
Pd2( dbahRehts ah @ atdr betdliieneonj uncti on with a phosphi ne |igand such as PPh3,
dppf, -Bu3P, P(Cy)3 or the like. "Suzuki coupling reaction tenperature"
means a tenperature from about 60 OC to the tenperature of the boiling
poi nt o i 1] r i 1 Xt ur Ry et i.Ng
Cond t 1 SHEKT sEAHE aRIP S sarRELL AT Thck iBupeih s bhrRRORCE A
tri¥ | uedodiben@l,adr thglisalov @dicataBRsuchiab P Aa)e,Gtdy{ddh); @R theddk@tih @Bnjunction
tenperature. "trifluoroacetylation agent” neans trifluoroacetic anhydri de,
|, 1, | - t¥iftehplpsphige sigand suchpf BBho 4B gﬁé;P,tPKﬁ?ﬂs Q6H5d&St i ¢ acid and
pol y- phosphoric acid trimethylsilylester (PPSE), trifluoroacetyl chloride,
trifluoroacetyl fluoride, pentafluorophenyltrifluoroacetate or the |ike.
"trifl uSundd edydlakiragtivn targprature anginga sohpoeatiirestuah absut &0 °€sb etic sol vent
such as ethyl acetate, isopropyl acetate, n-butyl acetate or the |ike; an
ar onmat i'EMPRFaMECRfrthe hoiliag pemt oE%ﬁs UK COVR| B CAioN &G ke: a chl ori nat ed
hydy ocar bon sol vent such as nethyl ene chloride, 1,2-dichloroethane, or the
like.

“trifluoroacetylating conditions” mean conditions using a trifluoroacetylation agent,

trifluoroacetylating solvent, and trifluoroacetylation reaction temperature.

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

trifluoroacetyl chloride, trifluoroacetyl fluoride, pentafluorophenyltrifluoroacetate or the like.

“trifluoroacetylating solvent” means a solvent such as an ester solvent such as ethyl acetate,
isopropyl acetate, n-butyl acetate or the like; an aromatic hydrocarbon solvent such as toluene,
20 or the like; a chlorinated hydrocarbon solvent such as methylene chloride, 1,2-dichloroethane, 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 hydrogenation pressure.

“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

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

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



"trifluoroacetylation reaction tenperature” nmeans from about -20 to about
30 0C. "hydrogenation conditions" nmean conditions using a hydrogenation

cat al yst ,wbydroagersat i on sol vent, hydrogenati on reacti onPC&msercas3s] and
hydr ogenati on pressure. "hydrogenation reaction solvent"” neans an al cohol
sol vent such as net hanol, ethanol, isopropyl alcohol and the |ike; or
acetic acid;, or a mxture of an al cohal,_solvent or acetic acid and water.
"hydrogenati on catal yst" neans PtQ2, Pd/C, Pd(OH)2, Rh/C and the like, with
or without added inorganic acid such as HO and the |like, or organic acid
such as acetic acid and the |ike."hydrogenation reaction tenperature” neans
fromabout 10 to about 60 OC. "hydrogenation pressure" neans from about 10
to aboutydBObhapsh rQktiby BhRReRuEYRREES frbMiabodt 10tBL86utky cequi pment
capablll¥y) Particular or Preferred Enbodiments In addition, the present
invention is directed to the use of the conpound of fornmula I for treating
a patient suffering frama si o] ogi.cal condi.tlon at can, be anel i orated
by adm A GBErafgh PRspie. e Paiih SotRdD 3 at daby 9 oF PetieR R R of ¢ he
compouniet@td bpegubmeht capisility) cul ar enbodi ments of physi ol ogi cal conditions
that can be treated mﬁtﬁ t he conpound of the present invention include, but
certainly are not limted to inflanmmatory di seases, e.g., joint
inflammation, arthritis, rheumatoid arthritis, rheunatoid spondylitis,
gouty arthritis, traumatic arthritis, rubella arthritis, psoriatic

ar t hri tPagicufii @r OtdieiechmbidithchRf | anmat ory joi nt di seases and ast hma and
other inflammtory respiratory conditions. O her enbodi nents of
physi ol ogi cal conditions that can be treated by the present invention

i nod ude physi . o ' . .

e L R L e SRR
conj undteatrng & pationesufédringdignuaphysiolbpeal donflit@miiktt cay bbameliordicd bgse, ast hna

administering to the patient a therapeutically effective amount of the compound of formula I.
Particular embodiments of physiological conditions that can be treated with the compound of the
present invention include, but certainly are not limited to inflammatory diseases, e.g., joint

15 inflammation, arthritis, rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis, traumatic
arthritis, rubella arthritis, psoriatic arthritis, and other chronic inflammatory joint 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 disecase (COPD), COPD exacerbations, joint cartilage

20 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, atopic dermatitis and psoriasis, myocardial infarction, stroke, angina
and other consequences of atherosclerotic plaque rupture, as well as periodontal disease,

25 diabetic retinopathy, tumour growth, anaphylaxis, multiple sclerosis, peptic ulcers, and syncytial

viral infections.

In a particular embodiment, the present invention is directed to the use of a compound of
formula I for treating a patient suffering from asthma and other inflammatory respiratory
30 conditions, comprising administering to the patient a physiologically effective amount of the

compound.



allergic rhinitis, interstitial lung diseases, fibrosis, sceleroderm

pul monary fibrosis, liver cirrhosis, nyocardial fibrosis, neurofibromas,
hypert r ophiOcoBre®s vari ous dernmatol ogi cal conditions, POT/USze@Pb4381 at opi C
dermatitis and psoriasis, nyocardial infarction, stroke, angina and ot her
consequences of atherosclerotic plaque rupture, as well as periodontal

di sease, diabetic retinopathy, tunour _gfowm h, anaphylaxis, nultiple
sclerosis, peptic ulcers, and syncytial viral infections. In a particular
enbodi nent, the present invention is directed to the use of a conmpound of
formula | fqr treatin pat.i ent fering.fromasthnma and, ot her
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particul ar enmbodi ment, the present invention is directed to the use of a
conpounle prticnb: physiplegicaly qf?ﬁ‘éaw wgount whthecaempound.eri ng from COPD,
conprising admnistering to the patient a physiologically effective anount
of the compound. In another particul ar enbodi nent, the present invention is
di rect ed t o Ih hrothsepadticudarcaitpditsht ahe prsens idvchtibois difcert it theaispaf & ent
suffering from COPD exacerbations, conprisipng administering to the patient
a physic8Megraef foraplad dos %tla&ﬁ@ﬁﬁerﬁfsgffﬁ@gc%%&%? CK3FCHREO AR COPHRFBINE Ul ar
enbodi napt.,; o AR i a conpound of
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of the compqund. | n another rticular enbodi nent, the present ipvention is
o et ed b IH ARt R a e gn Pt e s ditesli iR dSpafY ont
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a physiologically effective anount of the conpound.
administering to the patient a physiologically effective amount of the compound.

In another particular embodiment, the present invention is directed to the use of a
compound of formula I for treating a patient suffering from joint inflammation, comprising

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

In another particular embodiment, the present invention is directed to the use of a
compound of formula I for treating a patient suffering from inflammatory bowel disease,
comprising administering to the patient a physiologically effective amount of the compound.

20

In addition, the present invention extends to a pharmaceutical composition comprising
the compound of formula I, a second compound selected from the group consisting of a beta
adrenergic agonist, an anticholinergic, an anti-inflammatory corticosteroid, and an anti-
inflammatory agent, and a pharmaceutically acceptable carrier therecof. In such a composition

25  the compound of formula I and the second compound are present in amounts such that provide a
therapeutically efficacious activity, i.e., additive or synergistic effect. Particular inflammatory
diseases or disorders that can be treated with such a pharmaceutical composition include, but are

not limited to, asthma.

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

formula I and a second compound selected from the group consisting of a beta adrenergic



I n anot her particul ar enbodi nent, the present invention is directed to the
use of a conmpound of formula | for treating a patient suffering from
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methylprednisone, prednisolone and dexamethasone.

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



agents having application according to the nethod are described infra.
Anticholinergics contenplated for use with the invention include ipratopium
brom de awoO 2picaepi um Anti inflamratory corti costeroi @#cTasa0e0pi3at ed for
use with the invention include becl onet hasone di propionate, triantinol one
acetonide, flunisolide, fluticasone propionate, noetasone furoate,

met hyl predni sone, predni sol one and dexgqret hasone. The present invention is
al so directed to the internedi ate conpounds of forrnulae 2-9 forpreparing

t he conpound of fornula |I . Pharnaceuti cal Cbnpositions As expl ai ned above,
t he conpound of the present invention exhibits 08& pharnacologlca

activity and aggg dingly may béDpE@orporated i ntp pharna euti cal
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conposition and used in the treatnmenf of patien
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, rNHpereof . As used
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preparing the compound of formula I.

Pharmaceutical Compositions

As explained above, the compound of the present invention exhibits useful
pharmacological activity and accordingly may be incorporated into a pharmaceutical
10 composition and used in the treatment of patients suffering from certain medical disorders. The
present invention thus provides, according to a further aspect, pharmaceutical compositions
comprising the compound of the invention, and a pharmaceutically acceptable carrier thereof.

As used herein, the term "pharmaceutically acceptable” preferably means approved by a



rel ease formul ati ons, granul es, powders, aqueous sol utions or suspensions,

i njectable solutions, elixirs or syrups, and can contain one or nore agents
chosen fram2otee2gro6up conpri si ng sweeteners, flavori ngspPCEalSermongsst or
stabilizers in order to obtain pharmaceutically acceptabl e preparations.
The choi ce of vehicle and the content of active substance in the vehicle
are generally determ ned in accordancegmth the solubility and chem ca
properties of the active conpound, the particular node of adm nistration
and the provisions to be observed in pharmaceutical practice. For exanple,

exci pients .such as lactose, m crocrystalli cel | ul ose regel atini ze
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nmet hyl cé &iose, sodr um car boxynmet'hyl ‘cel'l'ul ose, pregelatinized starch
star ch, polyethylene glycols, polyethyl ene oxide, polycarbophils, gelatin
and acaci a and disintegrating agents, such as sodium croscarnel |l ose, sodium
starch gl yc&hafr%é}ceewi FOPRRIHIS 26604 iRg o HedieRepl/ g etionfan e Praprtsde, al gi ni c
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sodium | guryl sulfate and glidants such si]icon.dioxide, talc, starch
al ong REAMSIHRIR BTETARBY 1P “AeRtt e makhe S ORTP Y OB car o,
SOf(i t aPIvesk e Mhe cHAYIHAR K/ ed@tddin A BrR DF Bibots, RADAIKAMBLs, sustained

pol yoxyet hyl ene et her, sodi um docusate, polyethoxylated castor oil, and

benzal kedrisgrfoamilatindegirayled powdend, dqucopr epdonagr swbémsians, iMpcipbkpatugioas,

capsul Eéh)ﬂjrg 01; ssyn?‘pds\,/ g‘lp({ G ail{ gneuosr%lofrie la!ggnrtss cl?ol'slce:l? fiBth t&lg‘ (éltro%%%’omprising
sweeteners, flavorings, colorings, or stabilizers in order to obtain pharmaceutically acceptable
preparations. The choice of vehicle and the content of active substance in the vehicle are

15 generally determined in accordance with the solubility and chemical properties of the active
compound, the particular mode of administration and the provisions to be observed in
pharmaceutical practice. For example, excipients such as lactose, microcrystalline cellulose,
pregelatinized starch, unmodified starch, silicified microcrystalline cellulose, mannitol, sorbitol,
xylitol, dextrates, fructose, sodium citrate, calcium carbonate, dicalcium phosphate dihydrate,

20 anhydrous dicalcium phosphate, calcium sulfate, along with binders such as
polyvinylpyrollidone, hydroxypropylmethyl cellulose, ethyl cellulose, hydroxyethyl cellulose,
methyl cellulose, sodium carboxymethyl cellulose, pregelatinized starch, starch, polyethylene
glycols, polyethylene oxide, polycarbophils, gelatin and acacia and disintegrating agents such as
sodium croscarmellose, sodium starch glycolate, crospovidone, starch, microcrystalline

25 cellulose, alginic acids and certain complex silicates combined with lubricants such as
magnesium stearate, calcium stearate, stearic acid, hydrogenated vegetable oil, mineral oil,
polyethylene glycols, glyceryl esters of fatty acids, sodium lauryl sulfate and glidants such as
silicon dioxide, talc, starch, along with some suitable wetting agent such as sodium lauryl
sulfate, sorbitan esters, polyoxyethylene fatty acid esters, poloxamer, polyoxyethylene ether,

30 sodium docusate, polyethoxylated castor oil, and benzalkonium chloride may be used for

preparing tablets. To prepare a capsule, it is advantageous to use fillers such as lactose,

microcrystalline cellulose, pregelatinized starch, unmodified starch, silicified microcrystalline



m crocrystal line cellul ose, pregelatinized starch, unnodified starch,
silicified mcrocrystallinecellul ose alone or as a m xture of two or nore
fillers, wot2zhioznel9ei t hout bi nders as descri bed above al eng/us2aoa/o0s438t abl e
wetting agent (s), disintegrants, glidants, |ubricants, etc. as |listed
above. Wien aqueous suspensions are used they can contain emul sifying
agents or agents which facilitate suspension. Diluents such as sucrose,

et hanol , pol yet hyl ene gl ycol, propylene glycol, glycerol and chl oroform or
m xtures thereof may al so be used. Such pharnaceutically accept abl e
carriers SO be steril
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carbonat e, nmagnesi um stearate, sodium stearate, glycerol nonostearate,
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suspensi pi capsu ers sust al ned-r el ease
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Inj ection I's a very ef ectlve formof adm nistrati on, nodes can be
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atin, malt, rice, flour, chalk, silica gel, rnagnesmrn carbonate, magnesium Al ¢, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene,
glycol, water, ethanol and the like. These compositions can take the form of solutions,

15 suspensions, tablets, pills, capsules, powders, sustained-release formulations and the like.

Naturally, a pharmaceutical composition of the present invention will contain a
therapeutically effective amount of the active compound together with a suitable amount of
carrier so as to provide the form for proper administration to the patient. While intravenous

20 injection is a very effective form of administration, other modes can be employed, such as by

injection, or by oral, nasal or parenteral administration, which are discussed infra.

Methods of Treatment

25 The compound of formula I possesses tryptase inhibition activity according to tests
described in the literature and described hereinafter, and which test results are believed to
correlate to pharmacological activity in humans and other mammals. Thus, in a further
embodiment, the present invention is directed to the use of formula I or a composition
comprising it for treating a patient suffering from, or subject to, a condition that can be

30 ameliorated by the administration of an inhibitor of tryptase. For example, the compound of
formula I is useful for treating an inflammatory disease, for example, joint inflammation,

including arthritis, rheumatoid arthritis and other arthritic condition such as rheumatoid



The conpound of fornula | possesses tryptase inhibition activity according
to tests described in the literature and descri bed hereinafter, and which
test resuwoO=0nve2t¥el i eved to correlate to pharmacol ogi c2CTAISRI0I054881 N
humans and ot her mammal s. Thus, in a further enbodi nment, the present
invention is directed to the use of formula | or a conposition conprising
it for treating a patient suffering freggm or subject to, a condition that
can be aneliorated by the adm nistration of an inhibitor of tryptase. For
exanpl e, the conpound of formula | is useful for treating an inflanmatory
di sease, f Qi nt fla tio l.uding.arthritis, rh toi d
ar e P BT SRR Sl P RO P e S bR RRTES
gouty & bltck thidnictifiRimbiogy pidtilidchics or 8ivQtd 6F jait birtifaes dePRRfib@tdclar
arthritis, osteoarthritis or other chronic inflammtory joint di sease, or
di seas@sniBRciGiintewmat eanjungdvidissnflammatnry bewal discasormpiimes pNargicshinitiss nal
conj un [

it er sopEieLf o B SRRt RREa g R Ron AR s B CERhGIL Ahlchigh

| i ver dibrediQatsrofibyoneds iipattrdphiy @stssyarival defmdislogis], conyipient, fopdxkampdg ar s,
vari ous der nmat ol agi cal condltlons for exanple, atopic dermatitis and
psor i agfepic dermatfiyingd Porirsis.aRyQsArdial dnigredion aiipkpaangmasy HICr EHMHSBUANEF RS s of

at her oggld 6s9feh?t r%dl?rﬂ}é%é\t"tdﬁ} S Grell 89 &?ddon?a? dﬁ@a{sb Ol 5 %'retﬂi ?%?et’unfé)h?bet I c

retlnopat ur gro anaphy axl s, tiple sc er os peptic ul cers,
or a s;gm\yﬁu aﬂaphylraaﬂs inktipbt SC&HHOSlsﬁ\qDepll(dmlngS,tcm asyheyttaherralfiefettiore of t he

invention there is provided a nethod for the treatnment of a human or ani nal
patient suffering from or subject to, conditions which can be aneliorated
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of compound of the invention or a composition containing a compound of the invention.
15

Combination Therapy

As explained above, other pharmaceutically active agents can be employed in

combination with the compound of formula I depending upon the disease being treated. For

20 example, in the treatment of asthma, beta-adrenergic agonists such as albuterol, terbutaline,
formoterol, fenoterol or prenaline can be included, as can anticholinergics such as ipratropium
bromide, anti-inflammatory corticosteroids such as beclomethasone dipropionate, triamcinolone
acetonide, flunisolide, fluticasone propionate, mometasone furoate, methylprednisolone,
prednisolone, or predinose; and anti-inflammatory agents such as sodium cromoglycate and

25  nedocromil sodium. Thus, the present invention extends to a pharmaceutical composition
comprising the compound of formula I and a second compound selected from the group
consisting of a beta adrenergic agonist, an anticholinergic, an anti-inflammatory corticosteroid, a
leukotriene receptor antagonist, a lipoxygenase inhibitor, a phosphodiesterase-4 inhibitor, and an
anti-inflammatory agent; and a pharmaceutically acceptable carrier thereof. Particularly

30 contemplated for use with the present invention as a leukotriene antagonist is montelukast. And

Particularly contemplated for use with the present invention as phosphodiesterase-4 inhibitors
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Modes of Delivery

15
According to the invention, the compound of formula I, or a pharmaceutical composition
comprising the compound, may be introduced parenterally, transmucosally, e.g., orally, nasally,

pulmonarily, or rectally, or transdermally to a patient.

20 Oral Delivery

Contemplated for use herein are oral solid dosage forms, which are described generally
in Remington's Pharmaceutical Sciences, 18th Ed.1990 (Mack Publishing Co. Easton PA
18042) at Chapter 89, which is herein incorporated by reference. Solid dosage forms include

25 tablets, capsules, pills, troches or lozenges, cachets or pellets. Also, liposomal or proteinoid
encapsulation may be used to formulate the present compositions (as, for example, proteinoid
microspheres reported in U.S. Patent No. 4,925,673). Liposomal encapsulation may be used and
the liposomes may be derivatized with various polymers (e.g., U.S. Patent No. 5,013,556). A
description of possible solid dosage forms for a therapeutic is given by Marshall, K. In: Modern

30  Pharmaceutics Edited by G.S. Banker and C.T. Rhodes Chapter 10, 1979, herein incorporated

by reference. In general, the formulation will include a compound of the present invention, and
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may be chem'cally nodified so that oral delivery’is nor

glycol and propylene glycol, carboxymethyl cellulose, dextran, polyvinyl alcohol, polyvinyl
pyrrolidone and polyproline. Abuchowski and Davis, 1981, "Soluble Polymer-Enzyme
Adducts" In: Enzymes as Drugs, Hocenberg and Roberts, eds., Wiley-Interscience, New York,
NY, pp. 367-383; Newmark, et al., 1982, J. Appl. Biochem. 4:185-189. Other polymers that
15 could be used are poly-1,3-dioxolane and poly-1,3,6-tioxocane. Preferred for pharmaceutical

usage, as indicated above, are polyethylene glycol moieties.

For the compound of the present invention, the location of release may be the stomach,
the small intestine (the duodenum, the jejunum, or the ileum), or the large intestine. One skilled

20 in the art has available formulations that will not dissolve in the stomach, yet will release the
material in the duodenum or elsewhere in the intestine. Preferably, the release will avoid the
deleterious effects of the stomach environment, either by protection of the compound of the
present invention, or by release of the compound beyond the stomach environment, such as in
the intestine.

25 To ensure full gastric resistance a coating impermeable to at least pH 5 is essential.
Examples of the more common inert ingredients that are used as enteric coatings are cellulose
acetate trimellitate (CAT), hydroxypropylmethylcellulose phthalate (HPMCP), HPMCP 50,
HPMCP 55, polyvinyl acetate phthalate (PVAP), Eudragit L30D, Aquateric, cellulose acetate
phthalate (CAP), Eudragit L, Eudragit S, and shellac. These coatings may be used as mixed

30 films.
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Colorants and flavoring agents may all be included. For example, the compound of the
present invention may be formulated (such as by liposome or microsphere encapsulation) and
15 then further contained within an edible product, such as a refrigerated beverage containing

colorants and flavoring agents.

One may dilute or increase the volume of the therapeutic with an inert material. These
diluents could include carbohydrates, especially mannitol, a-lactose, anhydrous lactose,
20  cellulose, sucrose, modified dextrans and starch. Certain inorganic salts may be also be used as
fillers including calcium triphosphate, magnesium carbonate and sodium chloride. Some

commercially available diluents are Fast-Flo, Emdex, STA-Rx 1500, Emcompress and Avicel.

Disintegrants may be included in the formulation of the therapeutic into a solid dosage
25 form. Materials used as disintegrates include, but are not limited to starch, including the
commercial disintegrant based on starch, Explotab. Sodium starch glycolate, Amberlite, sodium
carboxymethylcellulose, ultramylopectin, sodium alginate, gelatin, orange peel, acid
carboxymethyl cellulose, natural sponge and bentonite may all be used. Another form of the
disintegrants are the insoluble cationic exchange resins. Powdered gums may be used as
30  disintegrants and as binders and these can include powdered gums such as agar, Karaya or

tragacanth. Alginic acid and its sodium salt are also useful as disintegrants.
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and waxes. Soluble lubricants rnay also be used such as sodium lauryl sulfate, magnesium

lauryl sulfate, polyethylene glycol of various molecular weights, Carbowax 4000 and 6000.

Glidants that might improve the flow properties of the drug during formulation and to
15 aid rearrangement during compression might be added. The glidants may include starch, talc,

pyrogenic silica and hydrated silicoaluminate.

To aid dissolution of the therapeutic into the aqueous environment a surfactant might be

added as a wetting agent. Surfactants may include anionic detergents such as sodium lauryl

20  sulfate, dioctyl sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic detergents might
be used and could include benzalkonium chloride or benzethomium chloride. The list of
potential non-ionic detergents that could be included in the formulation as surfactants are
lauromacrogol 400, polyoxyl 40 stearate, polyoxyethylene hydrogenated castor oil 10, 50 and
60, glycerol monostearate, polysorbate 40, 60, 65 and 80, sucrose fatty acid ester, methyl

25 cellulose and carboxymethyl cellulose. These surfactants could be present in the formulation of

a compound of the present invention either alone or as a mixture in different ratios.

Additives that potentially enhance uptake of the compound of the present invention are,
for instance, the fatty acids oleic acid, linoleic acid and linolenic acid. Controlled release oral
30  formulation may be desirable. The drug could be incorporated into an inert matrix that permits

release by either diffusion or leaching mechanisms, e.g., gums. Slowly degenerating matrices
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consists of the enteric materials that are commonly esters of phthalic acid.

15 A mix of materials might be used to provide the optimum film coating. Film coating

may be carried out in a pan-coater or in a fluidized bed or by compression coating.

Pulmonary Delivery

20 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
lungs of a mammal while inhaling and traverses across the lung epithelial lining to the blood
stream. Other reports of this include Adjei et al., 1990, Pharmaceutical Research, 7:565-569;
Adjei et al., 1990, International Journal of Pharmaceutics, 63:135-144 (leuprolide acetate);

25 Braquet et al., 1989, Journal of Cardiovascular Pharmacology, 13(suppl. 5):143-146
(endothelin-1); Hubbard et al., 1989, Annals of Internal Medicine, Vol. III, pp. 206-212 (al-
antitrypsin); Smith et al., 1989, J.Clin. Invest. 84:1145-1146 (a-1-proteinase); Oswein et al.,
1990, "Aecrosolization of Proteins”, Proceedings of Symposium on Respiratory Drug Delivery 11,
Keystone, Colorado, March, (recombinant human growth hormone); Debs et al., 1988, J.

30 Immunol. 140:3482-3488 (interferon-y and tumour necrosis factor alpha) and Platz et al., U.S.
Patent No. 5,284,656 (granulocyte colony stimulating factor). A method and composition for
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Bedford, Massachusetts, to name only a few.

All such devices require the use of formulations suitable for the dispensing of the compound of
15 the present invention. Typically, each formulation is specific to the type of device employed 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

microspheres, inclusion complexes, or other types of carriers is contemplated. A chemically

modified compound of the present invention may also be prepared in different formulations

20  depending on the type of chemical modification or the type of device employed.

Formulations suitable for use with a nebulizer, either jet or ultrasonic, will typically
comprise the compound of the present invention dissolved in water at a concentration of about
0.1 to 25 mg of compound per mL of solution. The formulation may also include a buffer and a
25 simple sugar (e.g., for stabilization and regulation of osmotic pressure). The nebulizer
formulation may also contain a surfactant, to reduce or prevent surface induced aggregation of

the compound caused by atomization of the solution in forming the acrosol.

Formulations for use with a metered-dose inhaler device will generally comprise a finely
30  divided powder containing the compound of the invention suspended in a propellant with the aid
of a surfactant. The propellant may be any conventional material employed for this purpose,

such as a chlorofluorocarbon, hydrochlorofluorocarbon, hydrofluorocarbon, or hydrocarbon,



met hyl hydr oxyet hyl cel | ul ose, hydroxypropyl cellul ose, hydroxypropyl-nethyl
cel l ul ose, sodi um carboxy-nethyl cellul ose, providone and the pol yethyl ene
gl ycol s. Wbheosdrersd group consists of the enteric nateripalraiSeévans£se
commonly esters of phthalic acid. A mx of materials mght be used to
provide the optimumfilmcoating. Filmcoating nmay be carried out in a
pan-coater or in a fluidized bed or byyfonpression coating. Pul nonary
Delivery Also contenplated herein is pulnonary delivery of the conmpound of
the present invention, either alone, or in a pharnaceutical conposition.

The co u vered.to th i nh

M A TR N T A s N A AR

repor t 9, 0f 2ttbirSluoRsdtiahe, Adiodibigitioas thereb®9QuitBasuraeautsiifaldfRssiamch,

7: 565- 569; Adjei et al., 1990, International Journal of Pharmaceuti cs,

63: 135-nalgate aad peys lpeithin cOleit eoid MRy alsade usefubas a surBgENt. Jour nal of

Car di ovascul ar Phar macol ogy, 13(suppl. 5):143- 146 (endot helin-1); Hubbard
et al., 1989, Annals of Internal Medicine, Vol. IIll, pp. 206-212

(almntitr ypSH')oﬁ)lulaﬁﬁihsI for dispaismg 1889, poddet lnh?lei dibﬂeﬁetw1llf&4miprﬂsé5 fThel4fvidad

1- prot ej nase Cswei n , 1990, "Aerosolization o Protelns"

Pr oceedinpeVes! capipieg E’ﬁ\CBWPI?é%dp‘Pﬁ'tB? Brgniisn, gnaay ¢lspynglyde glkingqgent,

Col ora t RO 1988, J .
Innuno%gdl%gﬁgggzgéﬁggl fﬁ?%rlgygﬁﬁﬁg{a¥%&%unnggﬁﬁ%%¥%§$§qﬁg??%ﬁhalpha) and
Pl at z qiovwalbr froﬂd th“f dRatee nig., 196 .to SO 23, \65@ht(<g“rthmfdrmu;altien cﬁiemmmp@hnahuf i ng

factor). d .conposjtion fo nona dellv of drugs
oot ommesrt Bt eud ARCEh A Gk R i i E5m VI B aytace
Seqy ew%ﬁlcle%lzel&%ssttﬁamgme(or%Llcro%nhﬁgmr@k% 05 tb'%efm'nnfotr R sPé@ctivee of

this invention are a wi de range of mechanical devices designed for
pul nonalkehivaglte therdstdflungher apeuti ¢ products, including but not linmted to

Nasal Delivery

15 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 product to the nose, without the necessity for deposition of the product in the lung.

Formulations for nasal delivery include those with dextran or cyclodextran.

20 Transdermal Delivery

Various and numerous methods are known in the art for transdermal administration of a
drug, e.g., via a transdermal patch, have applications in the present invention. Transdermal
patches are described in for example, U.S. Patent Nos. 5,407,713, 5,352,456, 5,332,213,

25 5,336,168, 5,290,561, 5,254,346, 5,164,189, 5,163,899, 5,088,977, 5,087,240, 5,008,110, and
4,921,475, the disclosure of each of which is incorporated herein by reference in its entirety.

It can be readily appreciated that a transdermal route of administration may be enhanced
by use of a dermal penetration enhancer, e.g., such as enhancers described in U.S. Patent Nos.
5,164,189, 5,008,110,, and ,4,879,119, the disclosure of each of which is incorporated herein by

30  reference in its entirety.

Topical Administration




nebul i zers, netered dose inhalers, and powder inhalers, all of which are
famliar to those skilled in the art. Sonme specific exanpl es of

conmmer ci aWwbyosv@aeidabl e devi ces suitable for the practi cecofuseémssi3saventi on
are the Utravent nebulizer, manufactured by Mllinckrodt, Inc., St. Louis,
M ssouri; the Acorn Il nebulizer, manufactured by Marquest Medi cal

Products, Engl ewood, Col orado; the Vensqlin netered dose inhaler,

manuf actured by d axo Inc., Research Triangle Park, North Carolina; and the
Spi nhal er powder inhal er, manufactured by Fisons Corp., Bedford,

Massachuset t to nane.only a few Al suc evices require the use.of

o o s oo g AdRinaaind delyaliiion BlegPol ST difintoh dohfathe

i nvent icompolndicfahd verRaindyobdibeal Tompben@REehd inGerdtdnthe; dlydse of devi ce
enpl oyed and may involve the use of an appropriateggropellant material, in

addi t i arcorprrated g gell or andtiie hess, ford)pligatinnsingmatcy whishrwaid allews pgpntrefled

ther apyeic A3 o b8 tFfrddlon ki P0FQTES 1 PhigLocapsul es or m crospheres,

i ncl usi on conp?e es, or St her ypes of carriers is contenplated. A
chedmical ly nodified conpound of the present invention nay al so be prepared
in different fornulations depending on the type of chem cal nodification or
the types allin| oyed. Fornul ations suitable for use with a
nebul i zer, either jet or ultrasonic, will typically conprise the conmpound

of the present., i g ' I e ' about 0.1
to 25 ny of%%%%ﬁgﬁﬁgggégigtﬁ%gﬂég H?ﬁ%%gﬁﬁkgﬁ%grH@ﬁ§§ﬁ%ﬁ%ﬁgyggpg% i ncl ude a
buf f er aatuddancs iwip lmoswngacthods ghd, cohtiinisg aieidohpatihdof hadthveaged.at i on of

osnotic pressure). The nebulizer fornulation nay al so contain a surfactant,
t ol¢ educe or prevent surface induced aggregation of the conpound caused by

atonizq&kg&mof the solution in formng the aerosol

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

being necessary that it should constitute a proportion such that a suitable dosage shall be

15 obtained. Obviously, several unit dosage forms may be administered at about the same time.
The dose employed will be determined by the physician, and depends upon the desired
therapeutic effect, the route of administration and the duration of the treatment, and the
condition of the patient. In the adult, the doses are generally from about 0.001 to about 50,
preferably about 0.001 to about 5, mg/kg body weight per day by inhalation, from about 0.01 to

20  about 100, preferably 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by oral
administration, and from about 0.001 to about 10, preferably 0.01 to 1, mg/kg body weight per
day by intravenous administration. In each particular case, the doses will be determined in
accordance with the factors distinctive to the subject to be treated, such as age, weight, general
state of health and other characteristics which can influence the efficacy of the medicinal

25 product.

Furthermore, the compound according to the invention may be administered as
frequently as necessary in order to obtain the desired therapeutic effect. Some patients may
respond rapidly to a higher or lower dose and may find much weaker maintenance doses

30 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.
Generally, 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 doses per day.



Formul ati ons for use with a netered-dose inhaler device will generally
conprise a finely divided powder containing the conpound of the invention
suspendedwOreow/qaepel |l ant with the aid of a surfactant. PCmaSpeoopeisBant may
be any conventional nmaterial enployed for this purpose, such as a

chl or of | uor ocar bon, hydrochl orof | uor ocar bon, hydrofl| uorocarbon, or

hydr ocar bon, i ncl udi ng trichl orof | uorongf.hane, dichl orodifl uoromnethane,

di chl orot etrafl uoroethanol, and 1, 1,1, 2-tetrafl uoroethane, or conbinations
t hereof. Suitable surfactants include sorbitan trioleate and soya | ecithin.
Oeic acid may al so be useful as a surfactant. Fornulations for dispensing
froma powder inhaler device will conprise a finely divided dry powder
contai ni ng tNigwaRPROHIENGH wiHdeh ddHRRHa08n ofIAE cOMPo@IdSET thOIplebdr ifvehtidrkisng
agent, such as |actose, sorbitol, sucrose, or mannitol in amunts which
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or nost effective delivery to the dista ung. Nasal Delivery Nasa
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Nasal L i very. s e : od, .S :
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t he neaed pbtoynef wbjedspwdi tiniomlofwitchHer pr thdwdid armn khreologitgl gdedemiestairains f or
nasal delivery include those. with dextran or, cycl odextran. Tr.ansder nal

Dol | ve il BEb A SRiCrihe FHEL OrH oS BPiek HRAmMCAth K B SPPYFS. SHrder i

adpg ni shickbhORrRlysasdtbbds, 8tcd .., YorveterinhANSE@ELRIse Pat ch, have applications
in the present invention. Transdernal

Preparatory Details

The compound of formula I may be prepared by the application or adaptation of known
15  methods, by which is meant methods used heretofore or described in the literature, for example
those described by R.C.Larock in Comprehensive Organic Transformations, VCH publishers,
1989, or as described herein.
In the reactions described hereinafter it may be necessary to protect reactive functional
groups, for example, amino groups, to avoid their unwanted participation in the reactions.
20 Conventional protecting groups may be used in accordance with standard practice, for examples
see T.W. Greene and P.G.M.Wuts in "Protective Groups in Organic Chemistry” John Wiley and
Sons, 1991.

In particular, the compound of formula I may be prepared as shown through Schemes 1-

25 2.

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.
30



pat ches are described in for exanple, U S. Patent Nos. 5,407,713,

5,352, 456, 5, 332,213, 5,336,168, 5,290,561, 5, 254, 346, 5, 164, 189,

5, 163, 899v0o2p 0882867, 5,087,240, 5,008,1 10, and 4, 921, 2TH/Uskéve/osi3sc| osur e
of each of which is incorporated herein by reference in its entirety. It
can be readily appreciated that a transdermal route of adm nistration may
be enhanced by use of a dermal penetrajd.on enhancer, e.g., such as
enhancers described in U S. Patent Nos. 5,164,189, 5,6008,1 10,, and
,4,879,1 19, the disclosure of each of which is incorporated herein by
reference in its entirety. Topical ﬁgﬁjnijtrationFor t opi cal

adm nistration, gels (water or alco ed), creans or ointnents
cont ai ni ng conpounds of the invention nay be used. Conmpounds of the
invention may al so be incorporated in a gel or matrix base for application
in a patc@CFmwhi ch woul d @fsow a control | srel ease of coppound t hrough the

transdernml barriger. Re Adm nigtrat) lid conposity ghs=obiTectal
adm ni st on J_n_cJ_,ude ories.f nﬁni_n_a.cc ce with known
ound of tion. Dagay

met hods Ug cont ai ni ng g The
percent agé of NActive ingfedifent Gn the c mpd$i tidn of the invention may be
varied, iF bheing necessaﬁy that % shoulfd constityte a pt j-omsuch t hat
a suitabl e dosage shal | beZ2obtained. Obviously, several unit dosage forns
may be adm ni stered at about the sane tine. The dose enployed will be
determ ned by the physician, d depends upon tde desired therapeutic
effect, the roftEs of adnlnlsfigﬁlon and t he Oy -+6h; of t he @¢Rga

t he condll\;lon § he patlen \he adul t, it he dosesyare geRerally from

about 0.004 A\
N

O— O — 0O—

viii X

5 (i) Ethyl chloroformate, pyridine, THF, 0 °C, 100%; (ii) a: sec-BuLi, THF, -78 °C, b: I,
THEF, -78 °C, 52-68%,; (iii) TMS-acetylene, TEA, Cul, Pd(PPhs),Cl,, degassed THF, 60 °C,
93%; (iv) KOH, -BuOH, 70 °C, 91%; (v) Powder KOH, 2-methoxyethyl bromide, DMSO,
rt, 95%; (vi) TFAA, DMF, 40 °C, 89%; (vii) 5SM NaOH, Me¢OH, 85 °C, 96%; (viii) 2,2,2-
Trifluoro-N-(fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride, EDCI, TEA, CH,Cl,
10 (DCM), tt, 99%; (ix) a: K,COs, MeOH/H,0, b: 1M HCI in Et,0, 90% °

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.
15



preferably about 0.001 to about 5, ng/kg body wei ght per day by inhal ation,
fromabout 0.01 to about 100, preferably 0.1 to 70, nore especially 0.5 to
10, ng/ kgwbadw/ozeisght per day by oral adm nistration, amdTfusesmabsat 0. 001
to about 10, preferably 0.01 to 1, ng/kg body wei ght per day by intravenous
adm nistration. In each particular case, the doses will be determned in

accordance with the factors distinctivg.to the subject to be treated, such
as age, weight, general state of health and other characteristics which can
i nfluence the efficacy of the nedicinal product. Furthernore, the conpound

according tg.the inuention be adm,ni.stered as fre tly as.necessar
"h order t o WENRURTHRCHRETTEN CRMNBLAIR & TFs 8EP Proshte (RAMAT 2 ey
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cou se,usin@rcatbnie cpaditions suchiak cupgel (Iy sodidcagisastyiphanyfphesghindgalladiunt@dne t han
doses per day. Nat ural | atient in whom adm nistration of the
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or i1l t he met hods an

appreci ated by one~o rnary s In the art,

phar maeeuntpbuml S.conposi ti ons of the present invention are particularly
suited to admnistration to any aninmal, particularly a mammal, and

i ncluding, but by no neans limted to, donestic aninmals, such as feline or

caqy ne subj echSpodRl MsRBhvE to féb&ﬁ?mﬁﬁl Ly alﬁ?l?atih% Metifgble RitRYA MRreo®QMhNe,
caprine, ovine, and porcine subjects, wild animals (whether in the wild or
in a zoolabgil balidegatiiepresence sbastedngdaseraich asapdtassinmhydroxidatis 2 dipdii t s,

goats, a%po%%%blvehtg guchda%%%ﬂletﬁgf[sﬁl’fox?aee ‘at roao\rlrll tae&psepa%%le os yieﬁf”l ccorr]npao%nd 6.

Compound 6 is converted to compound 8 in a two step process. First, compound 6 is
15 converted to compound 7 by treating compound 6 with trifluoroacetic anhydride in the presence
of a solvent such as N, N-dimethylformamide and heating. Compound 7 is treated with a strong
base such as sodium hydroxide to give compound 8 which has an acid function in the 3-position

thereof.

20 Compound 8 is converted to amide 9 by reacting acid 8 with 2,2,2-trifluoro-N-(fluoro-3-
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.

25 Compound 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 formed in the presence of a polar organic
solvent, such as ether, to yield compound 10 which is the hydrochloride salt of ([4-(5-
aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-fluoro-1-(2-methoxy-cthyl)-4-methyl-1H-

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

The reactions of this scheme are as follows.



chi ckens, turkeys, songbirds, etc., i.e., for veterinary nedical use.
Preparatory Details The conmpound of fornula | may be prepared by the

appl i cat ivwo 20ro/@e®pt ati on of known met hods, by whi ch i sPogarstooawsiseds used
heretof ore or described in the literature, for exanple those described by
R C. Larock in Conprehensive O ganic Transformations, VCH publishers, 1989,
or as described herein. In the reactiafg described hereinafter it may be
necessary to protect reactive functional groups, for exanple, am no groups,
to avoid their unwanted participation in the reactions Cbnventional

pr ot ectd.n ed i_n corda ce

banpt U8 PR R o 8- Ko D ORI Sy sl PO R Syl
Chem stry" John V@CEX and Sons, 1991. In partlcular the conmpound of
formula | nmay be prepared as shomn t hr ough Schenes For exanpl e, the
conmpound of the fRgsent invention is an achiral co pound whose preparation
is conprised of onver ge onpoy th&®invention, as
its benzoate sd repared as shown in the sch begggLSchene 1 (1)

Et hyl chl or of or naf e, idine, THF, 0 O0C, 100% (i uL|, THF, -78
0C, b : 12, THF, 78 0C,_ 52-68% (|||) TMS- acet yl eng,
Pd(PPh3)20 2, deg ised THF, 60 0C, 93% (iv) KOH, tFBuO 70 , 91% (v)
Powder KOH, 2-nethobxyethyl brom de, DVSO rt, 95% (vi)2TFAA, , 40 0C,
89% (vii) SN&ﬁﬁgbth%QhamgS 0C, 96% (viii) 2,2,2-

Trifluoro-L/-(fluoro-3-piperidin-4-yl-benzyl)- acetanlde hydr ochl ori de,
EDCI, TEA, CH2O 2

To a solution of 1 (50.72 g, 0.26 mol) and pyridine (27.3 mL, 0.34 mol) in THF (500
5 mL) at 0 °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 between H,O and EtOAc. The two layers are separated, and the organic layer is
washed with 1 M HCI, H,O, and brine, dried over MgSQy, filtered, and concentrated in vacuo.
The crude material is purified on silica gel with heptane/EtOAc (95/5 to 70/30) as eluant to give

10 69.23 g (99%) of the product 2 as a clear colorless liquid. "H NMR (CDCls) 8 8.11 (br s, 1H),
7.07 (dd, J=9.1, 9.3 Hz, 1H), 7.00-6.80 (m, 2H), 4.27 (q,J = 7.1 Hz, 2H), 1.33 (t, /= 7.1 Hz,
3H); "F NMR (CDCls) & -57.84 (s, 3F), -134.01 (br s, 1F); MS 309 (M+CH3CN+1, 100%),
268 (M+1).

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

ester (3)
OCF, OCF,
I
O O
A - A
H K H K
F F
2 3

To a solution of 2 (31.34 g, 117.2 mmol) in THF (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
20 solution of I, (44.6 g, 175.8 mmol) in THF (150 mL) is added dropwise over a 30 min period.
This mixture is then stirred at -78 °C for 30 min. Saturated NH4Cl is added, and the cooling

bath is removed. The reaction mixture is partitioned between H,O and EtOAc. The two layers



(DCM, rt, 99% (ix) a : K2CO8, MeOH H2O, b : IMHO in Et20 90% Conpound
1 is converted to conmpound 2 by protecting the am no group with an am no
prot ecti ‘yoagmr219such as ethyl chloroformate in the presgmusecofssssuit abl e
base, such as pyridine, to yield protected conpound 2. Conpound 2 is
converted to conpound 5 in a three step process. Conpound 2 is iodinated in
the position next to the carbamc esteg;.by reacting 2 with a strong base
such as secondary butyl lithiumto formthe anion which is reacted with an
i odi de source such as nnlecular i odine to give conmpound 3. Conpound 3 is

then converte eni.c co u ndi t;i.ons such as
copper 3 rpatidEn i oty B FyfanBRiRd sii T RarRO D! Frf O RS Ye T
the predgsog ﬁcpt%re‘dr aﬂ‘(ﬁéolmzfétﬁtalté(ﬂ AGALY. eTIR rafldudR SespeHed a DM (8D il asde.
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6. Conp oundigtls converted to npound 8 in a two step process. First,

conpourtdeten fltraiien,and dgdiied. oo Bam Prodygt gandigabigneidnptiiang th fiate via
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and heat'i’n rpoun $rong

base swchHaszﬁ)odlsam by (P>sz3H9 d9mm@@m9| Bd5890vy, i), hass. 3‘151(dagl=08 Senction
in the 3-position there is converted to am de 9 by reactlng

aci d 8]ﬁbﬂﬁ3§92(D“ﬂsﬂ@W%bB@4m££($1h666 3- piperidin-4-yl-benzyl)-acetanide
hyﬂfochlorlde (conpound 14) in the presence of an acid

Step C: Preparation of (6-Fluoro-3-trifluoromethoxy-2-trimethylsilanylethynyl-phenyl)-

carbamic acid ethyl ester (4)

OCF, OCF, |
! ——Si—
X '
N~ o " NH
N ¢
\ PPN
4

A mixture of 3 (18.1 g, 45.9 mmol), EtsN (12.8 mL, 91.9 mmol), Pd(PPh),Cl, (1.6 g, 5%

15 mol), Cul (0.7 g, 8% mol), and TMS-acetylene (19.6 mL, 137.8 mmol) in degassed THF (180
mL) is heated at 60 °C overnight. The mixture is cooled to rt, and then partitioned between H,O
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 H,O and brine, dried over
MgSQ., filtered, and concentrated in vacuo. The crude material is purified on silica gel with

20 heptane/EtOAc as eluant to give 15.6 g (93%) of the product 4 as beige solid. 'H NMR (CDCls)
3 7.15-7.00 (m, 2H), 6.41 (br s, 1H), 4.26 (q, /= 7.1 Hz, 2H), 1.31 (t,J=7.1 Hz, 3H), 0.27 (s,
9H); "F NMR (CDCLs) 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)



coupling reagent such as EDCI

an inert solvent such as dichl oronethane. Conpound 9 is converted to

conpound WO 2bw/idesot ecti ng JV- benzyl

and an organi c base such as triethylamne in

trifl uoroacet anm decomstoooas4ssnt w th

m | d base, such as potassium carbonate, in solvent m xture, such as nethano

| / wat er .

organi ¢ solvent, such as ether, to yietd conpound 10 which is the
hydrochl ori de salt of ([4-(5- am nonethyl-2-fluoro-phenyl)-piperidin-
[ 7-fluoro- 1-(2-nmethoxy-ethyl)-4-nethyl- 1H ndol- 3-yl]-nethanone)

1-yl]-

in formul a |

. 43& reactlons of this schene are as follows, Step A

The hydrochloride salt can be fornmed in the presence of a polar
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chl or of or mat 2 nL, 0.39 nol) dropw Se over a 30 mi od.”After 1 h,
both LC/ M5 and C 'N1d| cate that the reaction is conpl ete ¢\ reaction

and the organic
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on silica gel

mxture is part tloged between H O and Et OAc. The two Iay
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filtered, ncentrated in vacuo. The crude materigl is purif

(99% of the product 2 as a clear colorless liquid. 1H NV\R (CDC 3) d 8.
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7.1 Hz

l H) Aznﬁb?tufedif4 @89 H73.6 rﬁm32|'dﬁd KO (357 806 3. BhnidT) inZddkassédd 2BuOH
(t, J =7.1 Hz, 3H): 19F NMR (CDO 3) d -57.84 (s, 3F),
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the aqueous layer was extracted with Et;O (2X). The combined organic layers are washed with
H,0O and brine, dried over MgSQy, 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 Sas a
yellow liquid. 'H NMR (CDCl;) & 8.47 (br s, 1H), 7.35-7.20 (m, 1H), 6.95-6.80 (m, 2H), 6.68
(d, J=2.5 Hz, 1H); ’F NMR (CDCI3) & -57.63 (s, 3F), -136.10 (d, J = 8.5 Hz, 1F); MS 220
(M+1, 100%), 200.

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

OCF,
OCF,
N
AN\ - N
N
H F
F 2
5 6 O—

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 mmol) is added.
This mixture is stirred at rt overnight. LC/MS indicates the reaction is completed. The mixture
is partitioned between H,O and Et,O. The two layers are separated, and the aqueous layer is
extracted with Et,0 (2X). The combined organic layers are washed with H,O and brine, dried
over MgSQy, filtered, and concentrated in vacuo. The crude material is purified on silica gel
with heptane/EtOAc (100/0 to 50/50) as eluant to give 19.3 g (95%) of 6 as a yellow liquid. 'H
NMR (CDCl3) 8 7.15 (d, J = 2.1 Hz, 1H), 6.90-6.75 (m, 2H), 6.56 (t,J=2.5Hz, 1 H),3.72 (t,J

i ed

vmth4hept ane/ Et QAc (95/5 to 70/30) as eluant to give 69.23 g

11
J

rs atk separated,



ester (3) To a solution of 2 (31.34 g, 117.2 mmol) in THF (180 nlL) at -78
0OC is added sec-BuU (1.4 Min cycl ohexane, 200 nL, 280 mmol) dropw se over
a 1 h perwoadsioARe®s 20 nmin, a solution of 12 (44.6 g, 1PETAISROMIF438Nn THF
(150 nL) is added dropwi se over a 30 min period. This mxture is then
stirred at -78 OC for 30 mn. Saturated NH O is added, and the cooling
bath is renoved. The reaction m xture_gf partitioned between H20 and Et CAc.
The two | ayersare separated, and the organic layer is washed with 10% Na SO
, HO and brine, dried over MgpSO, filtered, and concentrated in vacuo.

i e potd SHETETA otk PFO e ehe PRSP E NRGEDEuNG ool B E TR y°
suctiongfjlyyationrandsarg (o efhoofpe filtrate is concentrated in vacuo,

and the residue i's suspended in heptane (200 nlL). Another batch of 3 (3.8
g, 8% is collected by suction filtration and air-dried. Additional product

can be gbtaiped by.purjfyi Jhe filtrate viag silica ge hr.qmat ogr.aphy. 1H
R (Cousf BFepadioh ¥ onPribigro. Lk iRy Y13 ooty g £ MR oS RRRY

2H)5 1-13ﬁi1{do.l-33yl]=-et71-a110ﬁ5%733H); 19F NW\R (CDCI 3) d -56.90 (s, 3F), - 114.35
(d, J =8.5 Hz, IF); M5 394 (M, 100%, 374, 364, 321, 267. Step C
Preparation of FO
(6-Fluoro-3-trifl pet hoxy- 2-trinet hyl si | anyl et hy99I 3
acid ethyl ester A mixture of 3 (18.1 g, 45.9 w Et 3N (12.8 miL,
91.9 mmol ), Pd(PE 12 (1.6 g, 5% nol), Cul (O. %ogp! ), and
TMS- acet yl ene ( 37.8 mmol) in degassed
60 OC overni ght. ure is cooled to it, and prtiti oned between
H20 and Et OAc. ure is filtered through Celilte toyrenove the

insol uble materiall The)two |ayers of the filtrate bre séparated, and the
organic |layer is vﬁashe H20 and brine, dried over

6 o—

7 O—

To a mixture of 6 (19.3 g, 69.7 mmol) in DMF (135 mL) 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 H,O and Et,O. The two
10 layers are separated, and the organic layer is washed with saturated NaHCO; (2X), H,O and

brine, dried over MgSQy, filtered, and concentrated in vacuo. The crude material is purified on

silica gel with heptane/EtOAc (100/0 to 50/50) as eluant to give 23.4 g (89%) of 7 as a slightly

green solid. 'HNMR (CDCl:) 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); ’F NMR (CDCls) 8 -57.74 (s, 3F), -71.10 (s, 3F), -
15 134.95 (d, J=11.5 Hz, 1F); MS 374 (M+1, 100%).

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

O 0O
OCF, \CF, OCF; \y—OH
N\ N
N
F 2 F
7 8
0

—

Y

N
O0—



MySO , filtered, and concentrated in vacuo. The crude material is purified
on silica gel with heptane/ Et OAc as eluant to give 15.6 g (93% of the
product 4daweaeotaizg®ésol id. 1H NVR (CDC 3) d 7.15-7.00 ( mpCZH)S2008/0848( br s,
IH, 4.26 (q, J =7.1 Hz, 2H), 1.31 (t, J =7.1 Hz, 3H), 0.27 (s, 9H; 19F
NVR (CDCI 3) d -57.59 (s, 3F), - 118.15 (s, |F); VB 364 (MHl, 100% . Step D
Preparation of 7-Fluoro-4-trifluoronethpxy-l Hindole (5)A mxture of 4
(28.9 g, 79.6 mmol) and KOH (35.7 g, 636.7 mmol) in degassed t-BuCQU (300
m.) is heated at 70 OC overnight. LC/ M5 indicates the reaction is

conpl eted. The mxt l ed t 0 en H20
e 0 Tt a2 % 6 2 Tmb Bi el doNEELRELE M NROBE BEISES B0 e
wi th Ethtded atXSo °(d Beerfpibi NEAQ igidditd thaYkd &adich iWasMER M THe rkik@oangixhikd ne,
dried over filtered, and concentrated in vacuo. The cr ude mat eri al

i s purilf fede ﬁq réuand é@ng@ncmtmwdh@m(a@ép Eerapee magof thete@bl Ady resdudisant to

9" 56 7 o3 1 g, ool Mgt ofleq, S Sk Jo Byl ek
( CBXC13)~2dwitlbdorfe3H(S., TBeFacldlﬁka Sush@ngich 1sJafoac8@d6w|nlh EtJ(;)and Mz @géhi€ bitract 10099 ,

200. Step, E; Preparation of
7-Fl uorvzﬁShe w%ﬁ%@ bginpadried pver MeSQar Bitrseth grg conqanirygd revdcey- Ahgistidige of

5 (16 ) ) is
Stirre Be&emb)%%%t@ oy e PO 2 oe i RBP ST
added. cﬂiheaedrby(imtlen ifi i;traﬁionran&dlrainedt 'EWeVIRi (gﬂiIClg)IﬁCX NB(S nEi),cat £3.05ke,
reaction is co The m xture is partitioned ween H20 and, Et 20 The

two | ayéPs’- 99@%4&&&&)&149 Hnd=tHHaqiRbd I (ayer %ﬁe%ﬁﬁ acidd Wih TENYE

vt | PRCdPe e (R Es RS PP A RE PLAPP e e

on sil IIC)&%geI w th heptane/ Et OAc (100/0 to 50/50) as eluant to give 19.3 g
(95% of 6 as a yellow liquid. 1H

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-yl}-benzyl)-acetamide (9)
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A mixture of 8 (19.1 g, 59.6 mmol), EtsN (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 CH,Cl, is stirred at rt overnight. Both TLC and LC/MS indicate
that the reaction is completed. The mixture is partitioned between H,O and CH,Cl,. The two

20  layers are separated, and the organic layer is washed with brine, dried over MgSQO, filtered, and
concentrated in vacuo. The crude material is purified on silica gel with heptane/EtOAc (40/60
to 0/100) as cluant to give 9 (36 g, 99%) as a white foam. 'H NMR (CDCls) § 7.37 (s, 1H),
7.20-7.10 (m, 2H), 7.10-6.85 (m, 4H), 4.95 (br s, 1H), 4.60-4.35 (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, 3H), 2.05-1.50(m, 4H); '’F NMR (CDCl5) & -



NVR (CDCI3) d 7.15 (d, J = 2.1 Hz, IH), 6.90-6.75 (m 2H), 6.56 (t, J = 2.5
Hz, 1 H, 3.72 (t, J=5.2 Hz, 2H), 3.72 (t, J =5.2 Hz, 2H), 3.31 (s, 3H);
19FNVR ( GRQI28)0/0d21967. 54 (s, 3F), -137.00 (d, J = 11.3 HpPCTIUSRGOINGI3RYE ( M1,
100% . Step F: Preparation of
2,2,2-Trifluoro-|-[7-fluoro-I-(2-methoxy-ethyl)-4-trifluoromethoxyl H

i ndol -3-yl]-ethanone (7) To a mxture_gf. 6 (19.3 g, 69.7 mmol ) in DWVF (135
m.) is added TFAA (26.2 nilL, 188.2 nmml). This mxture is heated at 40 0C
overnight. TLC indicates the reaction is conpleted. The m xture is cool ed

Separ g Gt Ha /bt 1 dyre Ak ehanh e shlly e AR By oo

and brumg%gdrled over MgsO, filtered, and concentrated in vacuo. The crude
material is purified on S|I|ca gel mﬁth hept ane/ Et CAc (100/0 to 50/50) as
eluant to give 23.4 g (89% of 7 as a slightly green solid. 1U NWVR (CDd 3)

d 8.03 = R AAS : s = 2H) ,
3. 76 (ts%’raIﬁzreg%ﬁo%*—@@nﬁ%e%ﬁ%ﬁ%a%y%ﬁéeé@m—f-yﬁ%@wﬁ?o-l-@%
- 715 10 rh&thoxy=pthyl)- cﬂeﬁtiﬂﬁ&oﬁlﬂhthdxy-lﬂéhn&oll-&-yl]llﬁéﬂlah/&léﬂfurbMﬂbrldE@ﬁ)ﬁ’qIO)St ep G
Preparation of 7-Fluoro-I|-(2-nmethoxy-ethyl)-4-trifluoronethoxy-|

H-i ndol e-3- carboxylic &t |d (8)A mxture of 7 (23.4 g, 62.6 in Me CH
(100 niL) and 5 M Ni L) is heated at 80 OC over

i ndi cat es that ot he rean i s conpl ete. The reac&bp@ m oled to
rt, and thefCk A \¢acuo to renpve nost|o6f® the esi due
is dissolv ohen/wastredwthEt—© i
slowy aci §#TW cone. HO. The aq

extracted Ft 20, and gde organi c extract i

2
dried over
suspended ih
suspension is

hep®ane (10/90). The white powder 8 (19.4 g, 969% in the

O}, filterea, and concentrated in vacuo.) The nesidue is
0O— O—

To a mixture of 9 (36 g, 59.3 mmol) in MeOH (400 mL) is added aqueous K,CO; (65.5
g, 474 mmol, dissolved in 120 mL H,0O). This mixture is stirred at rt overnight. LC/MS
indicates the reaction is completed. The reaction mixture is concentrated in vacuo to remove
10 most of the methanol. The residue is partitioned between H,O and EtOAc. The two layers are
separated, and the organic layer is washed with H,O and brine, dried over MgSQ,, filtered, and
concentrated in vacuo to yield 27.5 g (90%) of 10 as a clear colorless sticky gum.
'H NMR (CDCls) § 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=152Hz, 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
15 (brs, 2H), 2.05-1.55 (m, 4H); ’F NMR (CDCls) & -57.52 (s, 3F), -121.64 (s, 1F), -136.03 (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 Et,O (30 mL) is added 2 N

HCI/Et,0 (3 mL, 6 mmol) dropwise. A solid precipitate forms and the ethereal solution is

20  decanted off. The solid is washed with additional Et,O then decanted off. The remaining pale
yellow solid is dissolved in warm MeOH (10 mL) then Et,O (50 mL) is added until the solution
is slightly cloudy. After ca. 2 hrs solid precipitate appears. Additional Et,O (5-10 mL) is added
and then the suspension is placed in the fridge overnight. A white crystalline product (2.475 g,
4.52 mmol) is collected and dried under high vacuum for 4 hrs.

25 'H NMR (DMSO-ds) & 8.32 (br s, 2H), 7.71 (s, 1H), 7.43 (d, 1H, ] = 7.2 Hz), 7.36 (m, 1H),
7.26-7.20 (m, 1H), 7.12-7.08 (m, 2H), 4.49 (t, J = 5.1Hz, 2H), 4.00 (s, 2H), 3.71 (t, J = 5.1Hz,



coll ected by suction filtration and air-dried. 1H NVR (CDC 3) d 8.02 (s,
IH, 7.15-7.05 (m IH, 7.00-6.90 (m IH, 4.49 (t, J =5.0 Hz, 2H), 3.75
(t, J = 4av02pmw/0228dp, 3.33 (s, 3H); 19F NWR (CDC 3) d - 5PCTAISE&9/03831
-135.65 (d, J = 11.3 Hz, IF); M 363 (MCH3CN+1), 322 (M, 100% . Step H:
Preparation of
2,2,2-Trifluoro-7V-(4-fluoro-3-{I-[7-ft4i0oro-I-(2-methoxy-ethyl)-4-
trifluoronmethoxy-l Hindol e-3-carbonyl]-piperidin-4-yl}-benzyl)-acetam de
(9) A m'xture of 8 (19.1 g, 59.6 mmol ), Et3N (24.8 nm., 177.9 mol),

v ocrtbr 142 3k, 32539748 P4y et S0a 6P BE A 35 HAR (Byso-dma

in CH2CG5@70 %, %F)rmﬂszﬁ@ (i), orsarsyi @ht = 9391111@ TEH GV 2L B 1), cetis. t hat t he

reaction is conpl eted he’m xture 1s partitioned betweén H2O and CH2d 2.
The twdhcanetird: €r58. %é/paH atleth, Nahd2 Yl ealodgardicHE Q) drouind: a3 8%, W 4.82%x Nne,
dried o7v 8/1\%290 filtered, and concentrated in vacuo. The crude materi al
is purifie s/"i'lica gel with heptane/ Et OAc (40/60 to 0/100) as eluant to
give 9 (36 g, 99% as a white foam 1H NWR (CDCI3) d 7.37 (s, IH,
7.20-7.10 (m 2H), 7.10-6.85 (m_ 4H), 495&brs IH), 4.60-4.35 (m 4H),
3 90 (bi4 @-Amlwmetbyl?@ftlmronheﬂybpmeHzimezH)vl] Blworq-3-(2angthoxyepryl» 470 (m

116’ 51 {Rubritf@byetho Widdipdlndhpa b Eatiin” Toon s dp |

Prepar & oD @hss-jacketed reactor already containing a toluene solutlon assurned to contain [4 (5-
[ 4- (5- Am_nonet hyl - 2-f | uor o- phenyl ) - pmperldln | -y éh [ 7-fluora-1-(
met hox PIEReRstivia{lupropherdmcriging-1-y il /- tersp=13ying ﬁé%%}ﬂbﬂéﬂﬂwpwmoem de

adqieous KOUR® EBMGEnGh) 20 P S B R ks AL G Bl TR
stirred, ats8muolpiserddedyintd, aft€/ AMBhe hehzoat &sd hetseilssemeti; ccmlahsxmer(ﬁ]Oétleds The
reacti %ﬂderg. Xfﬁjerlr%acitlson ﬂecat rzittoa7t7eé’% | l?erg %%J gee%gd vrv%ﬂ?x ?5 aminomethyl-2-
fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-1H-indol-3-
ylJmethanone benzoate (0.100 g) from a preceding batch. The crystallization progresses at 77
15 °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
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 product is transferred to a drying oven where it is dried at 40 °C
20 affording [4-(5-aminomethyl-2-fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-1H-indol-3-ylJmethanone benzoate as a colorless solid: 1408.8 g (86%), mp =
156-159 °C. Elemental analysis: Calculated for C,sHysFsN303.C;HsO,: C, 60.66; H, 5.09; N,
6.63. Found: C, 60.44; H, 5.01; N, 6.87. Infrared spectral features (cm-1): 1612, 1526, 1511,
1501, 1394, 1362, 1256, 1232, 1211, 1158, 1117, 999, 826.
25

30 Scheme 2



nost of the nethanol. The residue is partitioned between H20 and Et CAc. The
two | ayers are separated, and the organic |layer is washed with H20O and

bri ne, drivedomvere19vgSO , filtered, and concentrated in Patos2a09/0yi38i d 27.5
g (90% of 10 as a clear colorless sticky gum 1H NWR (CDC 3) d 7.42 (s,
IH), 7.25-7.10 (m 2H), 7.05-6.85 (m 3H), 4.92 (br s, IH), 4.46 (t, J =
5.2 Hz, 2H), 3.86 (br s, 3 H, 3.74 (370 = 5.1 Hz, 2H), 3.32 (s, 3H),
3.30-2.75 (m 3H), 2.24 (br s, 2H), 2.05-1.55 (m 4H); 19F NWR (CDC 3) d
-57.52 (s, 3F), -121.64 (s, IF), -136.03 (d, J = 11.3 Hz, IF); M 512 (M,
100% . To a solution of the above material (2.856 g, 5.59 mmpl) in Et20 (30
m.) is added 2 N HCI/E.;O?_O()?,, m., 6 nmol) dropw se. A|solid precipjtate

forns and the ethereal s® ution is,d t The|so s WHshed with
addi ti onal Q. t hen decagted of f 1T'§°CC?@ o A pal @ solifd is
di ssol ved war thtveoH m_) then_Ellb_@D_m.; i s afided[until the

lightly cl . After eacs®chswscsolid preci at e appears.
Addi tional [Et20 (5-10 nl) is addedz2amiHChen the suspénsion|is placed in the
fridge overhight. A white crystallfn€Hftoduct (2.475|g 52 mol ) is
col l ected apg dried under high vac@uﬁé{gﬁ%ﬁpﬁ hrs. 1H (DIVBQd d 8.32
(br s, 2H), 7.71 (s, IH), 7.43 (d, f-?2Hz) 7.36 7.26-7.20
(m IH), 7.12-7.08 (m 2H), 4.49 (t, J 5.1Hz, 2H), 4.00|( Ij) 3.71 (t,
J 5.1Hz, 2H), 3.32 (s, 3H), 3.21-3.07 (m 3H), 2.99 (br Bz 1Q§Nad%80 1.62
(m 4H); 19F NMR (DMBO-d6) d -56.79 (s, 3F), - 119. 34ted, g%)eNHiB,i,_FﬁBH(d

= 9.6 Hz, IF); M5 512 (M+l, 100% . CHN:. Theoretical: C pb3.H06% H 5.16% N
7.42%(calc das 1.0 H20O. Found: C 53.03% H 4.82% N 7.22, C 6.64%
[ 4- (5- Ami nonet hyl - 2-f | uor ophenylg pi peridine-1-yl][7-fluoro-I-(2-gethoxyethy
|)-4- trifluoronethoxy-I Hi ndoﬂkgl]rret hanone Benzoate (10 benfoate

F

5, 5% PY/C

salt). N N
Ho L CH sOH, rt Ho LF
F 2. BuOAc F
step 2 7z
HCI | Hel
N SN
: 13
14

3-Bromo-4-fluorobenzylamine hydrochloride (Wychem) is reacted with pyridine-4-

5 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
like etheral solvent such as 2-methyltetrahydrofuran, dimethoxyethane, and the like. Compound
12 and compound 13 in mixture of any of the above mentioned solvents and water in the

10 presence of a suitable catalyst such as 1,1’-bis(diphenylphosphino)ferrocene-
palladium(IT)dichloride dichloromethane complex (PdCl,dppf-CH,Cl;), Pd(PPhs3)a,
PdCl,(PPhs),, Pd(dtbpf)Cl,, and the like with sufficient heating from about 70 °C to the

temperature of the boiling point of the Suzuki coupling reaction mixture provides the pyridine.

15 This pyridine is converted to the trifluoroacetamide compound 2,2,2-trifluoro-N-(4-
fluoro-3-pyridin-4-yl-benzyl)-acetamide hydrochloride under trifluoroacetylating conditions
using a suitable tirfluoroacetylating agent such as trifluoroacetic anhydride, trifluoroacetyl

fluoride, pentafluorophenyl trifluoroacetate and the like, in a trifluoroacetylating solvent such as



A 20-L gl ass-jacketed reactor already containing a toluene solution assuned
to contain [4-(5- am nonethyl -2-fl uorophenyl)pi peridine- 1-yl] [7-fluoro-
1- ( 2- met weyetomee)9ed-trifl uor omet hoxyl -indol - 3-yl ] nmet haoorus2¢2d8208y, 2. 58
nol) is stirred and heated to 6 1 0C. Benzoic acid (316 g, 2.58 nol) is
added and, after all the benzoic acid has dissolved, cycl ohexane (6.04 L)
is added. The reaction is heated to 773Q0C where it is seeded with

[ 4- (5- am nonet hyl - 2- fl uorophenyl ) pi peridine- 1-yl] [7-fluoro-

1- (2- nmet hoxyet hyl ) - 4- trifluoronethoxy | -indol - 3- yljnethanone benzoat e

(0.100 g) froma cedin tch. The cry staII rogresses. at 77 0C
e af eohesteh Sl e ShRES i P ort B S6RE " hERk SR PR nlony e

react i @olvesawbess ®hikn8Gr thofiks; tarmlo%ﬁlafealh?aro@moﬁ belvemaling memyrhopped and
the reaction is allowed to cool to rt. After st andi ng over ni ght, stlrrlng

i s resehgidant2dichlgspebiys of hedibse) %@tt@ﬂuqryaqulwcmre@%lontﬁ@pwuuﬁe@f ke i s

washed th a ure d tol uene (3 L) and cycl ohexane (
1. 5 L)2Wt%ﬂ’0eurt%§r§i"ﬁéuop‘5? ]?yar?ﬁmﬁ'g ]@b{l %ﬂéﬂl?rﬁceacﬁ&oduct is transferred to a
dryg ng oven where it is dried at 40 OC affording

[ 4- (5-am nonet hyl - 2-fl uoro henyl)plperldlne- 1-yl] [7-fl uoro-
1- ( 2- met hoxﬁe&%yﬂ ro-NVr(@iluese-drivridex §-yl-benzylorceRnydq edrpeiterde lﬁm@@@ée as

ar oul 2t S8 3l iR apdeo %ﬁ?&p@%%ggg%iﬁzegﬁ’vaﬁwﬁ%@%@%ﬁgE‘loun

60. 44; dfla h§ddbenddonGailyst mehnsartee, I&pecmd(@IH); aat/0res tt(eclme;L)vuhbﬁilethoﬂﬁ% 151
1, 1501 1394, 1362, 1256, 1232 1, 1158, 1117, 999, 826. Schene 23 in
/- ProHadd @r’@ﬁiﬂﬁmcfalclﬁo%“ﬁbéﬁlzlﬂ %4% 1}1F§id9rdl¥§¢%‘? peié spahyastisrc acid rehide dlcaint h

py d di ré%\%lﬁr%gﬁﬁt I%a&ﬁ)hgoﬁvgl Fﬁ‘% aﬂ){tlc&ﬂﬂ QQV%lsﬁ&Wmaétﬂaﬂom 1?(]151@%& Qﬂgiﬁ)lc

vent 'ing point o
and the like; or acetlc acid; or a mixture of an alcohol solvent or acetic acid and water, at

hydrogenation reaction temperature of from about 10 to about 60 °C, and hydrogenation

pressure of from about 20 to about 1000 psi.

15 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.

Acid 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

20  prepare the acid addition salts include preferably those which produce, when combined with the
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
the free base are not vitiated by side effects ascribable to the anions. Although pharmaceutically
acceptable salts of said basic compound is preferred, all acid addition salts are useful as sources

25 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 pharmaceutically acceptable salt by ion exchange
procedures. Pharmaceutically acceptable salts within the scope of the invention include those
derived from mineral acids and organic acids, and include hydrohalides, ¢.g. hydrochloride and

30 hydrobromide, sulfates, phosphates, nitrates, sulfamates, acetates, citrates, lactates, tartrates,
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates, methylene-bis-b-

hydroxynaphthoates, benzoates, tosylates, gentisates, isethionates, di-p-toluoyltartrates,



| east that of isopropyl alcohol, such as n-propyl alcohol, n-butyl alcohol
and the |ike; polar aprotic solvent such as dinethyl formam de,

| - met hyl -wopyrowakisdone, di net hyl sul f oxi de, and the | i kePeThmseelv/os38vent
such as 2-nethyltetrahydrofuran, dinmethoxyethane, and the |ike. Conmpound 12
and conpound 13 in m xture of any of the above nentioned sol vents and water
in the presence of a suitable catal ystyguch as

|, 1" -bis(di phenyl phosphi no)ferrocenepal | adi un{ 11)dichl oride

di chl oronet hane conpl ex (Pdd 2(1pPf-CH2C 2), Pd(PPtLs) , Pdd 2(PPh3) 2,

Pd( dt bpf 2..and the |i ith sufficlrent heating fromabout 70 OC to the
tenper SSRGS el Boblct b ereh s AR e 8act 1 on m xt ur e
provi degclohgyiul fafats and Ghisatey A eHorepdrEic@anaari &gt 4fAhé benpduntlofgsreaget am de
compound 2, 2, 2-trifluoro-iV-(4- fluoro-3-pyridin-4-yl-benzyl)-acetam de
hydr ochs Beibgdroghlgaide s¢li. Angdes hesicylansalief thopighent orvsniel wghafusugrataof the

tri 1 ugpanan PR TaE Do ST Ramb b R ARATMIE SFERVAE Lo imvonion s v

in & trhd banavaaoeihglcatipogndof feentilaguch asan ester sol vent such as et hyl
acetate, isopropyl acetate, or the like; an aromatic hydrocarbon sol vent
such as toluene, or the like; a chlorinated hydrocarbon sol vent such as

met hyl ene chlorifg be}n%ﬁééﬁﬁrﬂll REQEINANR VO Eo%ﬁggllgi, %(aer’t:s og%hetacgmé)ound of the

trifluoroacetylation reaction tenperature o u bout 30 0C
f ol | owedlvenyion reeatsoih forihnd purhyats of plimdiidacionof the canPoRad forf dxaompde by
drachloride is reduced to

- (4-f1 - 3-pyridin-4:-yl - | ) -acet anj de _h d
der | KRR B S E b P B B STh S g T R SR R ar ogen | n
they Pr §36nes 2f/o? shvitHogeeaklk 8) t&AhRLYSHclRAN) B Rose MG in () . R/ C

and the like, with or W thout added inorganic acid such as HC and the
| i ke, or organic acid such as acetic acid and the like, in a hydrogenation

eacton sSTXEBRLE SRR EURLH RS BRI SRR o
aceti c tigiiheansh mal B prephred by reaction of the free base with the appropriate acid, by the
application or adaptation of known methods. For example, the acid addition salts of the
15 compound of this invention may be prepared either by dissolving the free base in water or
aqueous alcohol solution or other suitable solvents containing the appropriate acid and isolating
the salt by evaporating the solution, or by reacting the free base and acid in an organic solvent,

in which case the salt separates directly or can be obtained by concentration of the solution.

20 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.

aqueous sodium bicarbonate solution or aqueous ammonia solution.

25 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.

The present invention is also directed to some intermediates in the above scheme 1 and,
30 assuch, the processes described herein for their preparation constitute further features of the

present invention.



hydr ogenati on reaction tenperature of from about 10 to about 60 0C, and
hydr ogenati on pressure of from about 20 to about 1000 psi. The conpound of
t he presewbd 20rmveeatdson i s basic, and such conpound is usetCuuszevobsst or m of
the free base or in the formof a pharmaceutically acceptable acid addition
salt thereof. Acid addition salts nay be a nore convenient formfor use;
and in practice, use of the salt form_gnherently anmounts to use of the free
base form The acids which can be used to prepare the acid addition salts

i nclude preferably those which produce, when conmbined with the 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
benef i dxamplgdhi bitory effects inherent in the free base are not vitiated by
side effects ascribable to the anions. Al though pharnaceutically acceptable
salts of said basic conmpound is preferred, all acid addition salts are
useful as sdicgesscntfinvénsiohmesy zdmetef wrdersaasibyi fefaréreepathei follbwinggaht | per
se,.is desired onl s an internedi ate product .as, .for..e | e en, t he
sait § MEpREGBREY PRt FambCaEP G 5 Ep R Rt b RSy e B o
when i tard grebed iaorddtt& hTRAfual 6llhdraRy RPEC AEnibo hAIREEUE if@htion. ariegpt abl e
salt by ion exchange procedures. Pharmaceutically acceptable salts within

t he scopeuldin ppaay b sppstivad. hesvcyere as hpsemedbe bipad seqnsral thavarentioacies and

or gani i.ds, i j . drochl or ji- .

v oprsrate bl B0bM APl agidBR i mP LRI BRARE RS fog raking

ci trat ek cdnasduati 8 fortmild I.at es, mal onates, oxal ates, salicyl ates,

propi onates, succinates, funarates, naleates, nethylene

- bl - bhydr oxynapht hoat es, benzoates, tosylates, gentisates, isethionates,
di - p-t ol uoyl : :
benzenesul f g}rl] g%%%@legf {“%?%%ﬁg g%:ﬁ% If(l)ér%g? %@ﬁa %\%FZ Eg@ﬁegg{’}?%ﬁ%? %hsen}il%a Slclﬁftls r? get es.
A nor e eppresieduh apmsalativé ® tsadrhetbflstldre. Adbpouatohne hatathmiidlbowing sightfeances:

hydr ochl ord e, Sa1 o, Aok Ble, R it AL slilpigl the present invention is the

15

REFERENCE EXAMPLE 1

Step A: Preparation of 2,2,2-Trifluoro-/N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetamide
20 hydrochloride (13)

B(OH),
| AN
_ _ o
N g
NH, | 1.(CF,C0),0 N~ CF,
NH H
O — | =
HCI
F ! PdCl,dppf Z | 2. HCl z |
r
— - HCI
11 12 13

A flask is charged with NaHCO; (126 g, 1.5 mol), 3-bromo-4-fluorobenzylamine
hydrochloride (11, 120 g, 0.5 mole) and pyridine-4-boronic acid (13, 67.6 g, 0.55 mmol) and
iPrOH (750 mL) and water (375 mL) at rt. The suspension is degassed with N; for 1 h at 10 °C.



conpound of forrmula I . A preferred pharmaceutically acceptable salt of the
present invention is the benzoate of the conpound of formula I . As well as
bei ng useVol2oiom2etsel f as an active conpound, salts of wPrhe/useemossdl of the
invention are useful for the purposes of purification of the conpound, for
exanpl e by exploitation of the solubility differences between the salts and
t he parent conpound, side products andf@r starting nmaterials by techniques
wel | known to those skilled in the art. According to a further feature of
the invention, the acid addition salt of the conpound of this invention may

el 1 R R R R T

sal ts qfichidtemetanobsdplek (RAUISdppRCan Lo N6 ABy 20 ﬁlﬂ%lﬁ D6k ctibh REKtuBYis heated
dISSO|VIn8 the free base in water or aqueous al co sol ution or ot her

sui t ablte8 o¢w@nh6§0@érp@ﬁulswdlﬁtgﬂqdmff apfprtbpnternd t@l@p@a@rmrea@ms 80’ Qgandrdirsgl t by

evapor ?ﬁﬁﬁ an

or gani é&lso ven e,rs[ﬂé I%\AE‘%HS cas E%ﬁﬁi sa C{]glaieﬁ% tﬁg&%??eelcs:t% éfie(g{rto rganabe

obtai nedudyns CONERN(7 0 md isafddediand alitréd im0, STHiIéHﬁQ;letladﬁisl Whshiad mihtBCM t he
conmpound_of this invention can be regeneratgd fromthe salts by

appl i cé?é%WLcﬂndéQQ&la)t T thctaurpsvithaneisiiBergcd P agueny RO ﬁ@%a%madwst
COWOU;M’{ of3 Wik rﬁ&dlﬁgfn'@[t?&@@ P)ﬁ abEIROEL R b ggab 0 4dagd nt@ﬁie%r ut p&“ salts

by treatnment wt aqueous s blcar onate on or
aqueousThanmuoxtira isDltertd dnoug‘ﬂmpesi czfrdehmqsofgh eXdcatrepiaddtiilati@r ilmdifartrmi may be

A T WL

Ieﬂwt \r/]g“rgdg% 55;10;5?2 aBH&ﬁ%fbt thb RYIGR6A B 1S At thich@fhngd cérﬁpl%féﬂ‘iH‘PﬂtednﬁEQis?t es
the reaction rmxture 1s washed with aqueous 10% Na,COs (1 L). A solution of 5-6 N HCl in
iPrOH (120 mL) is introduced into the crude organic layer at 10 °C. Additional n-BuOAc (1 L)
is then added, the suspension is left overnight at rt. The resultant solid is filtered at 10 °C, and
dried in oven at 50 °C to give 124 g (75%) of compound 15 as white solid: mp =220 °C. Anal.

15 Calcd for C14H10F4sN,O-HCI: C, 50.24; H, 3.31; N, 8.37. Found: C, 50.16; H, 3.08; N, 8.38. MS

(EST) m/z 299 (M+H). 'H NMR (300 MHz, D,0) 5 8.70 (d, J = 6.9 Hz, 2 H), 8.14 (d, ] = 6.9

Hz, 2H), 7.56-7.20 (m, 3H), 4.51 (s, 2H).

Step B: Preparation of 2,2,2-trifluoro-N-(4-fluoro-3-piperidin-4-yl-benzyl)-acetamide
20 hydrochloride (14)

(o) H, (0]
JI 5%Pt/C P
N"CF, N"CF,
F B F
Z
S |
H HCI
HCI
13 14

A Parr flask is charged with compound 13 (123 g, 0.37 mol) and MeOH (740 mL) at rt,
then 5% Pt/C (36.9 g, 30 w/w%) is added. The reaction flask is placed in a Parr hydrogenation
system and charged with H; at 50-60 psi. The mixture is shaken for >48 h while charging H,

25 until the pressure reached a steady state (H, was refilled to 50-60 psi every 2-3 hours during day
time while 10-20 psi is observed without any further refill after overnight). When HPLC



as such, the processes described herein for their preparation constitute
further features of the present invention. Exanples The present invention
may be bewOepiume®sst ood by reference to the foll ow ng ROmTSEA0IORLFS1
Exanpl es, which are provided as exenplary of the invention. The follow ng
Exanpl es are presented in order to nore fully illustrate particular

enbodi ments of the invention. They shag.d in no way be construed, however,
as limting the broad scope of the invention. The Reference Exanpl e bel ow
is provided to disclose howto nmake an internedi ate used for making the

d of. f lal . Inth | £ t NVR) ,
Feport a i B Seimiion 4 St AR R Pk bl SRR FraRE R Gl of o
t et r anethiyl $hd AnQte ibARkAYY at 40056 Mande biiding AlB WO .33 DNiAftiE B@BRtioRbf =

broad, dd = double doublet, s = singlet; m= multiplet. REFERENCE EXAMPLE 1
Step Adisilapen af MeRHepdditional n-BuOAc (1 L) 1s added. The resultant suspension is allowed

(13) 110 O IR bt T el U G R AT P Soobor e
3- b ompivk- FI2up(8ObORE bapvmel hydroleikd wtiddend2134 120Agal. Qakedfol @ ),HayFgN,O-
pyri di ne-4-boronic acid and zPrOH ( Qﬂgéi and

) , ) |
o e sl B, 51 S 2 e G0 Be s Absbcbafs M Tt mie 5 56

OC. I nt i i -
PG Dl A, TG 08 LRS00 5 716:6.98 (my JH) A P82 392 6 T 9 Bro2h nane
conpl ex. (4”2l aH 26ppil), THRC] 81 (th64H¥).g, 20 nmmol ). The reaction mxture is heated

to 80 OC while sone part is distilled off until the internal tenperature
reaches 80 0C, and stirred for 10 h. After the reaction is conpleted (HPLC

ang) ySigBEERIN@CHIBRAPLES cool ed to rt, and

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

OCF, OCF,
’ X
NH, ” 0
j F §
1 2
commercially available
15 To a solution of 1 (50.72 g, 0.26 mol) and pyridine (27.3 mL, 0.34 mol) in THF (500

mL) at 0 °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 between H,O and EtOAc. The two layers are separated, and the organic layer is
washed with 1 M HCI, H,O, and brine, dried over MgSQy, filtered, and concentrated in vacuo.
20 The crude material is purified on silica gel with heptane/EtOAc (95/5 to 70/30) as eluant to give
69.23 g (99%) of the product 2 as a clear colorless liquid. "H NMR (CDCls) 8 8.11 (br s, 1H),
7.07 (dd, J=9.1, 9.3 Hz, 1H), 7.00-6.80 (m, 2H), 4.27 (¢, /= 7.1 Hz, 2H), 1.33 (t, /= 7.1 Hz,
3H); "F NMR (CDCls) & -57.84 (s, 3F), -134.01 (br s, 1F); MS 309 (M+CH3CN+1, 100%),
268 (M+1).
25
Step B: Preparation of (6-Fluoro-2-iodo-3-trifluoromethoxy-phenyl)-carbamic acid ethyl
ester (3)



aqueous 2 N HO (750 nlL) is added, and stirred for 0.5 h. The solution is
washed with DCM (750 nL and 500 nL). To the aqueous phase is charged 50%
aqueous NaQHo(01Q@1961) to adjust pH >13. After addi ng n- BOQAS2¢02/054381
activated carbon (50 g) is added into the organic layer. This m xture is
filtered through a pad of celite (50 g). Azeotropic distillation is
performed. After adding an additional _jsz.BuOAc ( 1 L), the reaction is
cooled to 5 0C. TFAA (157 g, 0.6 nol) is slowy added into the solution at
5 0C. After the reaction is conpleted (HPLC analysis), the reaction m xture
i s washed W'{D gqueous 10% Na2CO ( 1 L). A solution of 8@ N HO in zPrOH

(120 m.) is Boduced into the crude organic |ayer at 8C. Addi ti onal

-BuOAc (1 s t hen added, the suspension is |eft ov ght at rt. The

resul t ant g g is hiltered at 10 OC, and dried in o atfl 50 QC to give

124 ¢ (75000rrp und 15 as_white solid: np = 220 aI ./&I cd for
- . H

G 4H OFAN2ONET ¢ 24; H, 3.31; N, 8.37. Found: C 0. I&1"H>8.08; N,
8.38. M5 (ESI) mild 299 (MtH). 1H NMR (300 MHz, D20) d 870 (Hi, J]= 6.9 Hz,
2 H, 8.14 (B, J = 6.9N4z, 2H), 7.56-7.20 (m 3H), 4.51F(s, £H . Step B:

Preparation of 2

Pyl oshi or i @ BHOR A §1 26 bl T2 el Gl b (0 ChnpodRd 134ksseqBubi 37
0L ) AN AR, 286 ol 25 AERFHIBIC 3P0 9 ihorBA. Wiho binaflded. The

reaction flask" is placed in a Parr ogenation system and charged with H2
at 50- 60lupsi of TbHd4 figklUF.8 nirgoly maKEA (1 T mEA S dddedhdtopwitearvgt g0 HEn patied. t he

pressure.reached st eady stat was fill t0.50-6 i,every 2-3
ot o i gty feRatan e S0C 50 Pu o Sabr ST HEGE. BRyns tkie:
refill vafitigreRRRUN BB actiMh Biix dFRLCARA B EESHERONSHAO AR BIOR8 Phe tiflayers
reaction, the reaction mxture is |Iteredthro$18h a pad of celite. The

filtratae sopaggiash pnd g opganingagy iDwasiieid (vathabitib MNg- 50 BEERe agd brxse, dyicd ayarer
conpl etl\i/[§§b8 fﬁltered, 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 resulting suspension is
10 collected by suction filtration and air-dried. The filtrate is concentrated in vacuo, and the
residue is suspended in heptane (200 mL). Another batch of 3 (3.8 g, 8%) is collected by
suction filtration and air-dried. Additional product can be obtained by purifying the filtrate via
silica gel chromatography. 'H NMR (CDCls) § 7.30-17.10 (m, 2H), 6.16 (br s, 1H), 4.26 (q, J =
7.1 Hz, 2H), 1.32 (t,J = 7.1 Hz, 3H); "’F NMR (CDCls) & -56.90 (s, 3F), -114.35 (d, J = 8.5 Hz,
15 1F); MS 394 (M+1, 100%), 374, 364, 321, 267.

Step C: Preparation of (6-Fluoro-3-trifluoromethoxy-2-trimethylsilanylethynyl-phenyl)-

carbamic acid ethyl ester (4)

QCF, OCF, |
I ——Si—
X '
N~ O - NH
[V [ X
3 0”07
4
20 A mixture of 3 (18.1 g, 45.9 mmol), EtsN (12.8 mL, 91.9 mmol), Pd(PPh),Cl, (1.6 g, 5%

mol), Cul (0.7 g, 8% mol), and TMS-acetylene (19.6 mL, 137.8 mmol) in degassed THF (180
mL) is heated at 60 °C overnight. The mixture is cooled to rt, and then partitioned between H,O



distillation of MeOH, additional n-BuOAc ( 1 L) is added. The resultant
suspension is allowed to cool to rt overnight. The suspension is cooled to
10 0C, fiwoersd22ad dried in oven at 50 OC to gi ve 112PgT(uB96dp/os438conpound
14 as white solid: nmp = 134 0C. Anal. Calcd for G 4H OF4AN20CHO : C, 50. 24;

H 3.31; N, 8.37. Found: C, 50.16; H, 3.08; N, 8.38. M5 (ESI) mz 305.4
(MrH) . 1U NWR (300 MHz, D20 d 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). REFERENCE EXAMPLE 2
Step A: Preparation of (l-Fluoro-S-trifluoronethoxy-phenylJ-carbam c acid

thyl est 2 i al i|able.: | ugi f 1 (50.72.0, 0.26
ol ani ORG ABREBRRE By kRt iR ol olaSPit o tio e el Sy
et hyl  adjcpy 6 tRs ABtae 4r33eparitbd, Ad 3R dRehnic tiyePWiveBh&VESO andBrifd, Arip@ ol &d.

After 1 h, both LCM and TLC indicate that the reaction is conpleted. The
react i oY« filfeecd; androneentiatidet vietanely apdd mptgrighionerifichen silien gdyeths are

separ at i C. FSo d wi verd 32O, HPe,
art od_ GoErn A0S ARG TET o LR AR bl N el soliE "ty SR REPER) o
i's purigi esl7o0 (&, DHe gelbrw tin, hept@nes B1QAg, AtB51 3119 707 B@)z, 319),@lara@t to
give 69.23 g (99% of the product 2 as a clear colorless liquid. 1H NWR
(CDCl 3)9HD; BF NMR((BDE;) 3 497 ,597s.0F)(-dds.13 (s5 18); MS 864 (Mz,1, 109%). 7. 00- 6. 80 (m
2H), 4.27 (q, J =7.1 Hz, 2H), 1.33 (t, J =7.1 Hz, 3H); 19F NWR (CDO 3) d
-57.84 (s, 3F), -134.01 (br s, IF); M 309 (M-CH3CN+1, 100%, 268 (Ml ).

Step BiStéfs DR PrpdratioR bf (ﬁiﬁbwgmﬁr&omﬁeﬁmkguﬁmo hoxy- phenyl ) - car bami ¢
aci d et hyl ester@l(__3)To a solution of 2 (31.34 g, 117.2 mmol) in THF (180

nilL) at -78 0CYPsrFadded s¢c- BuLi OCF,

Si—

| - \
N
H

o7 F
5
4
10 A mixture of 4 (28.9 g, 79.6 mmol) and KOH (35.7 g, 636.7 mmol) in degassed +~-BuOH

(300 mL) is heated at 70 °C overnight. LC/MS indicates the reaction is completed. The mixture
is cooled to rt, and then partitioned between H,O and Et,O. The two layers are separated, and
the aqueous layer was extracted with Et;O (2X). The combined organic layers are washed with
H,0 and brine, dried over MgSQy, filtered, and concentrated in vacuo. The crude material is

15 purified on silica gel with heptane/EtOAc (100/0 to 60/40) as eluant to give 16 g (91%) of S as
a yellow liquid. 'H NMR (CDCls) 8 8.47 (br s, 1H), 7.35-7.20 (m, 1H), 6.95-6.80 (m, 2H), 6.68
(d, J=2.5 Hz, 1H); ’F NMR (CDCI3) 8 -57.63 (s, 3F), -136.10 (d, J = 8.5 Hz, 1F); MS 220
(M+1, 100%), 200.

20 Step E: Preparation of 7-Fluoro-1-(2-methoxy-ethyl)-4-trifluoromethoxy-1H-indole (6)
OCF

3

A\
N

N
H F
F 2

5 6 O—

OCF

3




(1.4 Min cycl ohexane, 200 niL, 280 nmmol) dropwi se over a 1 h period. After
20 mn, a solution of 12 (44.6 g, 175.8 mmol) in THF (150 nlL) is added

dr opwi se woep12306m n period. This mixture is then stiPCEWSa109/0F880C f or
30 min. Saturated NH4Cl is added, and the cooling bath is renoved. The
reaction mxture is partitioned between H20 and Et CAc. The two | ayers are
separated, and the organic |ayer is wagyied with 10% Na2SC3, H2O, and bri ne,
dried over MygSO, filtered, and concentrated in vacuo. The residue is
suspended in DCM (50 nlL), and heptane (300 nlL) is added. The white powder 3

18.1 g, 39% fromt es in uspensi on, Il e by ;suct|

1 tratt on dhEHIR A Wb & & ity HEFETAS KR AT ot o7 e MRy ¢ e
resi dug1ieEmsy sPeineadt HtFohEPa e2-(MeBoxiethyl Arshide {1 (AN 109.23nkd1) 8 #Hde8%) iS
coll ected by suction filtration and ai I‘-CK’I ed. Additional product can be

obt ai nddisgseeiis stirrrg at Heoviernightad&/MSaindichtics thegedction ivermrigedphie mixjurvr

137 (s Payfshipepbliniflo alen g e by e ¥ sostt Wyt iqudod i)
= & 5 HKztradtéd witMELZD@X)MAlhe cdBed oBgahic Bos adAdashd® with H,€par@ britepdgdat i on

of (6-Fluoro-3-trifluoronmethoxy-2-trinethylsilanylethynyl-phenyl|)- carbamc
aci d eton§! MesPerfilieagd, andrpoucgpigated inmyacy@. IK@9md@n@t%%b1S)Rurlﬁﬁéﬂn@4@? g,

91.9 % : ) N B89 I syl

TV, acariy herRpTRORER160/ 1o So/80) ARl loeithio S B pP M welloBhuic. a1

60 0C NMIRNICHITI;) dThes d, xt=t2.¢ HA 180,00, 2@ 6176 (mt 2HASE fien= e M.t @nad72uetiveen
H20and Et OAc. This m xture is filtered thr1 ugh Celite to renove the

| nsol U B2k 3. 72 (b @17 2FBr & 3615 8H: 1T NMBUEDEID s paf &t.o6), -4hH0R he

organi ¢ | ay i ) nd, by,Jne, dried over MgSO, filtered, and
coﬂgeng(ri’afegﬁPrﬁz\i\ggzrﬁg‘ﬁ%%&dlﬁm ‘erial is purified on silica gel with
hept ane/ Et OAc as eluant to give 15.6 g (93% of the product 4 as beige

solid. 1H NMR (CDC. 3) . .
Step F: Preparation of 2,2,2-Trifluoro-1-|7-fluoro-1-(2-methoxy-ethyl)-4-trifluoromethoxy-

1H-indol-3-yl]-ethanone (7)

O
OCF CF
OCF, ; 3
A\
N .
N
N
2 F 2
F
7 —
6 o— ©
15 To a mixture of 6 (19.3 g, 69.7 mmol) in DMF (135 mL) 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 H,O and Et,O. The two
layers are separated, and the organic layer is washed with saturated NaHCO; (2X), H,O and
brine, dried over MgSQy, filtered, and concentrated in vacuo. The crude material is purified on

20 silica gel with heptane/EtOAc (100/0 to 50/50) as cluant to give 23.4 g (89%) of 7 as a slightly
green solid. 'HNMR (CDCl:) 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); ’F NMR (CDCls) 8 -57.74 (s, 3F), -71.10 (s, 3F), -
134.95 (d, J=11.5 Hz, 1F); MS 374 (M+1, 100%).



d 7.15-7.00 (m 2H), 6.41 (br s, IH, 4.26 (q, J = 7.1 Hz, 2H), 1.31 (t, J
= 7.1 Hz, 3H), 0.27 (s, 9H); 19F NMR (CDA 3) d -57.59 (s, 3F), - 118.15 (s,
| F); M5 380 20M#021196100% . Step D. Preparation of PCT/US2009/054381

7-Fluoro-4-trifluoronethoxy-lI Hindole (5 A mxture of 4 (28.9 g, 79.6
mol ) and KOH (35.7 g, 636.7 mml) in degassed -BuOH (300 nL) is heated at
70 OC overnight. LC M5 indicates the rgaction is conpleted. The m xture is
cooled to rt, and then partitioned between H O and Et20. The two | ayers are
separated, and the aqueous Iayer was extracted with Et20 (2X). The conbi ned

or gani are was O and_br r.i.ed ove er ed,
and. comtBn LT e rHGLl et 108 By a4 PEh s Ghatrnaplest-Oc)
wi t h hepipagiiEa 81 100/0 to 60/40) as eluant to give 16 g (91% of 5 as a
yellow liquid. 1U I\/R(CDC13)d8.47(br s, IH, 7.35-7.20 (m I|H),
6.95-6.80 (m 2H), 68 (d, J = 2.5 Hz, IH; 19F NMR »° @-57.63(5,
3F), -136.10 (d, QCE, N&-6F, 1F);: M 220 (M, 100% Neteh E:
Preparation of 7-JFl uorp-1I-(2-nmethoxy-ethyl)-4-triflugtonethoxy-I Hindole
(6)A m xture of 6y, 72.8 mmol) and powder KOH g\ 364.2 mmol) in
DMVSO (150 i) i rred at rt for 10 min. 2- Meth brom de (10.3
mL, 109.2 nmol )\ 8 A i ' ' irr . Nernight. LG M5

i ndi cates the reaction\is conpl eted. The m xture is aru%’%oned between H O

and Et O The twF | ayer's are separated, and the aquedus | is extracted
wi th Et20 (2X). Th? cOnbi ned organic Iayers are washe% h H20 and bri ne,
dried over MgSO il{ered, and concentrated in vacuo.” Th© crude nateri al

is purified on silica gEf wi th heptane/ Et OAc (100/0 to 50/50) as el uant to

e 19.3 I J =
gl\{ P ngz(gﬁg%re%ﬁf;g(zg% g3-6|2_g%thﬁh gmwoﬁ (ﬂdd M&ﬂ@ﬁﬁhoﬂ (Zoa%ﬂi)fis 5 o

Hz,5 2Hheatgd 7p8Q §C ogermgst LGS pidycates. tkm ’tl(l%rea@myn is m@tnpqum Til@m@cypn@mxtwe 54

(s, 3F) 18 coojfed to(%g and then concentrated in vacuo to remove most of the MeOH. The residue is
dissolved in H,O, and then washed with Et,O once. The aqueous layer is slowly acidified to pH
~2 with conc. HCI. The acidified suspension is extracted with Et;0O, and the organic extract is
washed with H,O and brine, dried over MgSQy, filtered, and concentrated in vacuo. The residue

10 is suspended in DCM/heptane (10/90). The white powder 8 (19.4 g, 96%) in the suspension is

collected by suction filtration and air-dried. 'H NMR (CDCls) 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); ’F NMR
(CDCls) 6 -57.74 (s, 3F), -135.65 (d, J = 11.3 Hz, 1F); MS 363 (M+CH3CN+1), 322 (M+1,
100%).

15
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-yl}-benzyl)-acetamide (9)
F
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(d, J =11.3 Hz, IF); M5 278 (Mt 1, 100% . Step F: Preparation of
2,2,2-Trifluoro-|-[7-fluoro-1-(2-methoxy-ethyl)-4-trifluoronethoxyl H

i ndol - 3- Wp-2etomeaee (7) To a mixture of 6 (19.3 g, 69. PCwrusk)ogiom3BVF (135
m.) is added TFAA (26.2 mL, 188.2 mmol). This mxture is heated at 40 0OC
overnight. TLC indicates the reaction is conpleted. The m xture is cool ed
tort, and then partitioned between H2Q3.and Et20. The two | ayers are
separated, and the organic layer is washed with saturated NaHCO (2X), H20
and brine, dried over MySO , filtered and concentrated in vacuo. The cr ude
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3.76 (t, 3 33 (s, 3H); 19F N 6774 (s, 3F),
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indicates that the reaction js con‘ql ete,_ The reaction mxture is éool ed to
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ext r act7exh- Wllt) l(lmE21297 1&)%185 @, eMgamsqbextithed 60, 358(@’1]@@1)% 9@(311%91 ar)pls p3 i ne,
dried over filtered, and concentrated in vacuo. The residue is

suspended I 5'\1/8 Mﬁé&%@ {HbAGEY2. 70 fre. ). 25pbaRiar. 48D 1B NME (CB§IY & t he
SURPEDSI (S R A Ry ST TES 34 88 12D -2 ! 1! Msos MR (ODA9)

100%).

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

E F
o 0
OCF, \\—N OCF; N—N
0
N F.C N HCI
10
F 2 9 F 2
O—

15 O—
To a mixture of 9 (36 g, 59.3 mmol) in MeOH (400 mL) is added aqueous K,COs3 (65.5
g, 474 mmol, dissolved in 120 mL H,0O). 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 H,O and EtOAc. The two layers are
20 separated, and the organic layer is washed with H,O and brine, dried over MgSQO, filtered, and
concentrated in vacuo to yield 27.5 g (90%) of 10 as a clear colorless sticky gum.
'H NMR (CDCls) § 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=152Hz, 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
(br s, 2H), 2.05-1.55 (m, 4H); ’F NMR (CDCls) & -57.52 (s, 3F), -121.64 (s, 1F), -136.03 (d, J
25 =11.3 Hz, 1F); MS 512 (M+1, 100%).



IH), 7.00-6.90 (m IH), 4.49 (t, J = 5.0 Hz, 2H), 3.75 (t, J = 4.9 Hz, 2H),
3.33 (s, 3H); 19F NW\R (CDCI3) d -57.74 (s, 3F), -135.65 (d, J = 11.3 Hz,

| F); M5 380 20MHCB&N+1), 322 (MH , 100% . Step H Preparariusnooofs43s1
2,2,2-Trifluoro-7V-(4-fluoro-3-{l-[7-fluoro-I|-(2-nethoxy-ethyl)-4-
trifluoronethoxy-lI Hindol e-3-carbonyl]-piperidin-4-yl}-benzyl)-acetam de
(9)A mxture of 8 (19.1 g, 59.6 mml ) ,4Ft3N (24.8 niL, 177.9 nmol),
2,2,2-trifiuoro- -(4- fluoro-3-piperidin-4-yl-benzyl)-acetam de
hydrochloride ( 11, 26.4 g, 77.5 mmol) (14), and EDCl (17.1 g, 89.3 nmol)
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The t w¢1aM80 $3 aﬂe6&ﬁmna{&@$ns@nﬂ sbhe@pRepaticFomdyaid ths cthahiesdwionMs br i ne
dri ed over I\%hff , filtered, and concentrated in vacuo. The crude materi al
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met hoxy‘HeNM)Rl ODMSOFd@ BISCBZC(I’GSEE rm)y? 71 I(k |1nldcﬂ 43(@1}} nretmanlané' m(m dehl ori de
salt (10 m xture i s_added

aqueous7 E@Q?WGBHB Tgl2- h?&(%ll) %cﬁ9s(§élzv%éHFn2}D26 OIQL(S 3 71‘|ﬁ = Atlare is
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The r ess@lu@ (4, SFpar1a.34 gner), bisuyvisqd, H20.cng 1B S, 5 1THBIHIW000%8Y.eCENar e
Theoretical: C 53.06%, H 5.16%, N 7.42% (calc’d as 1.0 H,O). Found: C 53.03%, H 4.82%, N

7.22, Cl1 6.64%.

15 REFERENCE EXAMPLE 3

Benzoate salt of the compound of Formula I
A 20-L glass-jacketed reactor already containing a toluene solution assumed to contain [4-(5-
aminomethyl-2-fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-
1 H-indol-3-yllmethanone (1320 g, 2.58 mol) is stirred and heated to 61 °C. Benzoic acid (316
20 g, 2.58 mol) is added and, after all the benzoic acid has dissolved, cyclohexane (6.04 L) is
added. The reaction is heated to 77 °C where it is seeded with [4-(5-aminomethyl-2-
fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-1H-indol-3-
ylJmethanone 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
25 °C, both the stirring and the cooling are stopped and the reaction is allowed to cool to rt. After
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 product is transferred to a drying oven where it is dried at 40 °C
affording [4-(5-aminomethyl-2-fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-
30  trifluoromethoxy-1H-indol-3-ylJmethanone benzoate as a colorless solid: 1408.8 g (86%), mp =
156-159 °C.



separated, and the organic layer is washed with H20 and brine, dried over
MySO , filtered, and concentrated in vacuo to yield 27.5 g (909 of 10 as a
cl ear colwol2ems2gtdscky gum 1H NVR (CDCl 3) d 7.42 (s, | FCI/UR2@5/074380 (m
2H), 7.05-6.85 (m 3H), 4.92 (br s, IH), 4.46 (t, J = 5.2 Hz, 2H), 3.86 (br
s, 3H, 3.74 (t, J =5.1 Hz, 2H), 3.32 (s, 3H), 3.30-2.75 (m 3H), 2.24
(br s, 2H), 2.05-1.55 (m 4H); 19F NWMR4.CDCl 3) d -57.52 (s, 3F), -121.64
(s, IF), -136.03 (d, J =11.3 Hz, IF); M5 512 (M+H, 100% .To a sol ution of
t he above material (2.856 g, 5.59 mmol) in Et O (30 rnL) is added 2 N

HCl /Et20 (3 nL, 6 nmol) dropwise. A solid precipitate forns and the

et here@%ﬁgﬁm@i&z&ed off. The solid is washed with additional Et20
then d ining pale yellow solid is dissolved in warm
MeOH (Jlﬂas?i‘aie dallveot thb anf,ggn@MFbﬁn@gqed until the solution is slightly
cloudy. Aiter ca. 2 hrs solid ec itate appears. Additional Et20 (5-10

m.) is [4dd<dnianhethyed- ﬂumeop:h@sjd ng-$-ypll afledro- (3 -hetifoxyethe) dver ni ght . A
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Benzoate salt of the conmpound of Formula | gl ass- éacket ed reactor

al fbadyps dislediohthegres tt%? disprdvacdh | At Tonh, é%%nrﬁéacttw@el%@%% ¥ Altyagon and

washed with acetonitrile. The filter cake was allowed to 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
give [4-(5-aminomethyl-2-fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-1H-indol-3-yl]methanone benzenesulfonate as a colorless solid: 2.27 g 1

15 (86.7%), mp = 215-218 °C. Anal. Calculated. For C,5H,6FsN305:CsHgOsS: C, 55.60; H, 4.82; N,
6.27. Found: C, 55.65; H, 4.65; N, 6.27. Karl Fischer: <0.10. Infrared spectral features (cm-1):
1587, 1545, 1445, 1210, 1167, 1125, 1036, 1018.

REFERENCE EXAMPLE 5

20 Sesquifumarate salt of the compound of Formula I
[4-(5-Aminomethyl-2-fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-
trifluoromethoxy-1H-indol-3-ylJmethanone Sesquifumarate Monohydrate.

A round-bottom flask was charged with [4-(5-aminomethyl-2-fluorophenyl)-piperidine-1-yl][7-
fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-1H-indol-3-ylJmethanone (10.4 g, 20.4 mmol)

25 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
salt occurred. While being heated on a steam bath, additional IPA was added in 30 mL portions.
Complete solution was attained after the addition of a total of 152 mL of IPA. The resulting
solution was filtered and the filtrate was allowed to cool to rt. The filtrate was cooled further in

30 an ice bath for 1.5 h, before the product was collected by filtration. The collected product was
washed with cold IPA (50 mL), dried partially by suction and transferred to a drying oven where

it was dried at 45 °C. After drying overnight, the desired product was isolated as colorless solid:



am nonet hyl - 2-f| uor ophenyl ) pi peri dine- 1-yl] [7-fluoro-

1- (2-met hoxyethyl)-4-trifluoronethoxyl -indol-3-yl]nethanone (1320 g, 2.58
nol) is sworned2aryd heated to 6 1 0C. Benzoic acid (316PgT/UR2&8/06438) i S
added and, after all the benzoic acid has dissolved, cycl ohexane (6.04 L)
is added. The reaction is heated to 77 OC where it is seeded with

[ 4- (5-am nonet hyl -2- fl uorophenyl) pi pegd.di ne- 1-yl] [7-fluoro-

1- (2-nmet hoxyet hyl )-4-trifluoromethoxy- | -indol-3- yljmethanone benzoate
(0.100 g) froma preceding batch. The crystallization progresses at 77 0C
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1- (2- met hoxyet hyl - trifluoronmethoxy-1 -indol - net hanone benzoate as
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| | f
[Bi-szISaK% ﬁ%née?tsﬁy%oggl?#%ggggghen&§ g}%g}w n2e2 NP1 [7-11 voro-

1- (2- met hoxyet hyl)-4- trifl uoronet hoxy- IF#rndoI 3-yl ] met hanone
Benzenesul fonate. A solution of benzenesul fonic acid nonohydrate (698 ng,
3 84 n&ﬁﬁﬁﬂQ%NQEéQQNM@Lﬁﬁe (12 nm) was added drop-wise to a stirred

en rophenyl ) pi peridine-lyl] [7-fluoro-
il Y a@’%@‘?’?"‘ﬁ"‘m@? u%pgﬁ%zﬂiéi?‘;ior H- i ndol - 3-yI ] met hanone (2.0 g, 3.91
mml ) |[44r-(5u233nmnmeﬁ1yl g-floravhhenyDhe plredia-d Rd$-(iT-flooat B(Saletholsggary] -4

crystalljze fr
y tritfluoromet oxy-q?l-mdo -yﬁ -methanone p-toluenesulfonic acid

To a mixture of [4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[7-fluoro-1-(2-methoxy-
ethyl)-4-trifluoromethoxy-1H-indol-3-yl]-methanone (488 mg, 0.95 mmol) in acetonitrile (3

15 mL) is added a solution of p-toluenesulfonic acid monohydrate (181 mg, 0.95 mmol) in
acetonitrile (3 mL). This mixture is stored in a freezer overnight. The resulting beige crystal is
collected by suction filtration, washed with toluene, and dried in 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),
5.00-4.30 (m, 3H), 4.20-3.90 (m, 2H), 3.80-3.60 (m, 3H), 3.23 (s, 3H), 3.25-2.80 (m, 3H), 2.28

20 (s, 3H), 1.95-1.45 (m, 4H); '°F NMR (DMSO-d6) & -55.61 (s, 3F), -118.98 (s, 1F), -134.33 (d, J
=9.3 Hz, 1F); LC 2.627 min; MS 512 (M+1, 100%). Mp 219 °C. Infrared spectral features (cm-
1): 1583, 1548, 1511, 1501, 1250, 1200, 1169, 1123, 1115.

REFERENCE EXAMPLE 7

25 Sulfuric acid salt of the compound of Formula I
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-fluoro-1-(2-methoxy-cthyl)-4-
trifluoromethoxy-1H-indol-3-yl]-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 temperature, crystalline

30  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.



as the last of the free base dissolved. After 2 h, the product was
collected by filtration and washed with acetonitrile. The filter cake was
al | oned twoanw/mewsni ght. The solids were broken up andPdTitsdomonsasyacuum
oven @43-44 0C at 6.8-7.3" of Hg with a nitrogen bleed for 7.5 h to give
[ 4- (5-am nonet hyl - 2-f| uor ophenyl ) pi peridine- 1-yl] [7-fluoro-

1- (2- et hoxyethyl)-4- trifluoronethoxysi.-Hindol -3-yl] met hanone

benzenesul fonate as a colorless solid: 2.27 g 1 (86.7%, np = 215-218 0C.
Anal . Cal cul ated. For C25H26F5N303- C6H6O3S: C, 55.60; H, 4.82; N, 6.27.

Found: 55. 65; 4.65: N, 7 r i [ A< O, N r al
Foat ur dUpamea b salies femel - Bie 14501 TEh Pkt 14 B 3o RN ce
EXAMPLE (51 Sesqui fumarate salt of the conmpound of Formula |

[ 4- (5- Ami nonet hyl - 2-f | uor ophenyl ) pi peri dine- 1-yl] [7-fluoro-

1- (2- et hoxyet hyl)-4- trifluoronethoxy-IHindol-3-yl]nethanone

Sesqui fﬁﬁg@ﬁ ate. A round-bottom fl ask was charged with

[ 4-(5-amn = 2- phenyl ) - pi peridine-1-yl][7-

f | wor o-Citi@aciaishr oy eidompetnidr offHoxandaet hoxy- | H-i ndol - 3-yl ] met hanone (10. 4
g, 20.4 nool) and fumaric acid (4.74 g, 40.7 mol ). |sopropanol (IPA, 62
) m§4éaﬁgﬂn%ﬁhxlr%nﬁpg§mhepw@rpmeﬂﬁmb—yua@-ﬂi@é?-éd%ﬂetaws&t- Wiath. Most of
t he ma ' ' I r { Zat - ile
bei ng. F B3P I EoRS B e 3abd RS aholh §Es SRldhgBRER D0 Bt
Conpl etvéals dloubis ovas wddedat sodutrmcbfaittie acitlhe 2dddivt)iaoetomtrila/watdrdB.30fml 06D 15 of

| PA. The resulting.sol uti vas, filtered.and the filtrate was al,l owed to
tool 1 Bl Sidr A b S bt  F EhaPE p i R i asERh P 2HOBERO
befr e st lﬁfoﬂlg H%oﬂﬁ?mg&lrﬁf&t SSlubin fsichighte@ndcthaueahlotalRtcREodueh was

washed with cold I PA (5 , dried partially by suction and transferred to
a dryi rgicdvreraanhet wom temperature. The solid 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

room temperature. Mp 112 °C. Infrared spectral features (cm-1): 1721, 1590, 1553, 1369, 1245,
15 1174, 1155, 1119.

REFERENCE EXAMPLE 9

Methanesulfonic acid salt of the compound of Formula I
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-fluoro-1-(2-methoxy-cthyl)-4-

20  trifluoromethoxy-1H-indol-3-yl]-methanone (0.250 g, 0.489 mmol) was weighed in a 20 ml
glass vial. Methanesulfonic acid in water (0.98 ml of a 0.50 mmol/ml solution) was added and
the mixture was heated with stirring to ~ 60 C. Not all solid dissolved, and an additional 25 ul
of methanesulfonic acid solution was added to give a clear solution. After stirring at room
temperature for an hour, the solution was evaporated in vacuo on a rotary evaporator to give a

25  very viscous oil. The oil was recrystallized forming square plates in acetonitrile. Infrared

spectral features (cm-1): 1596, 1540, 1214, 1159, 1112, 1040, 1020.

REFERENCE EXAMPLE 10

Tartaric acid salt of the compound of Formula I
30 [4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-fluoro-1-(2-methoxy-cthyl)-4-
trifluoromethoxy-1H-indol-3-yl]-methanone (0.250 g, 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



it was dried at 45 0OC. After drying overnight, the desired product was
isolated as colorless solid:11.8 (840Zo) IR (Cm 1) : 3122-2700, 2920, 2824,
1698, 158%0 2000122196443, 1397- 1368, 1293- 1217, 822, 794pC®AB2002i544%R ( 300
MHz, DMSO-d6): d 10.07 (br, 3H), 7.71 (s, IH, 7.43 (dd, J=2.4, 7.1, |H),
7.36 (ddd, J=2.4, 4.9, 8.4, IH, 7.19 (d, J=8.4, 10.7, IH, 7.10 (d, J=8.7,
11.7, IH), 7.05 (ddd, J=I. 4, 3.3, 8.%75p.1H), 6.50 (s, 3H), 4.69 (br, IH),
4.48 (t, J=5.3, 2H), 3.97 (s, 2H) 369(t J=5.4, 2H), 3.24 (s, 3H), 3.08
(dddd, J—35 3.5, 12.1, 12.1, 2.91 (br, 2H), 175(br 2H), 1.63

b 2 . | 6F5N3 0 N,
613 e wid GR05Em Bf g %);‘%IOH Waé(%ﬂeds Wty Eelepepo Ry it b pd
REFEREN@&H@%W(%EQ@VQ At ssRkibn 0Thé fueRNOLHAEn 6 apoldt&dind akuo on a
[ 4- (5- Am nonet hyl - 2-f| uor o- phengl) pi peridin- 1-yl]-[7-fluoro-

1- ( 2- neetaBxgMapelgiar Y eaying & glassyse Fedvoyas) terny sfalbize Ginhot iseprapahenséate to

t ol f
P O Sak hiRbfng el & AdHlothil Sy added o siye a clear solyjon Unop coglingthe - o
hyld - 4rystdlfiheyerodue twaexyoldted byrfltatidn yhd diied mamomeat(ré&& tegper@tudd nmol ) in

acetonitrile (3 nL) is added a solution of p-toluenesulfonic acid
nonohydrate (181 ng, 0.95 mmol) in acetonitrile (3 nL). This mxture is

stored g’&@ﬁrﬁegwmﬁq?ght The resulting beige crystal is collected by
suctio with toluene, and dried in vacuo at 50 0C

over ni dtitospHite syt of thei @mimdindpf (Foofdula LH NVR (DVSO-d6) d 8. 08 (bs 3H),
7.70 (

3. 80- ﬁ%g ?%ﬂm%]ilﬁtgylsz g%"f%)sphe%]t&'?l@“g §Y§d7(ﬁ0r%w(2'f§et§%"y(§t Y%ﬁ;n 1.95-1. 45

4 < : d,
(rﬁO H)mﬂllc,%m'é% {C 3 6%93 r}#ﬂﬂﬂl@tﬁ&l@ﬁhd@% 6E)f 0262%&&1{1@@%@:.%???{%%& (

s pect r 4l rrtre@lemIem isgprepdipl, 1168811vASnS), weﬂsazdddd, Ts0hixtd2 56 di@eed il HW, ui1123,
1115. isopropanol at room temperature with stirring using a magnetic stirrer. The material was
evaporated to dryness at room temperature, with no crystalline material isolated. The material
was redissolved in 500 uL acetone, 500 uL ethyl acetate, and 1 mL heptane. The material
15 separated as an oil. The mixture was evaporated to dryness under a nitrogen stream. Once dry,
ethyl acetate (500 uL) and toluene (500 uL) were added, where the material separated as an oil.
The mixture was allowed to evaporate to dryness overnight at room temperature. Methyl
isobutyl ketone (1mL) and toluene (500 uL) were added to dissolve material. Mixture was
allowed to evaporate at room temperature overnight. Crystals appeared and were harvested by

20  vacuum filtration at room temperature. Material was dried in vacuum oven (~300 mbar)

overnight at room temperature.

REFERENCE EXAMPLE 12

25 Glutamate salt of the compound of Formula I
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-fluoro-1-(2-methoxy-cthyl)-4-
trifluoromethoxy-1H-indol-3-yl]-methanone (138.8 mg, 0.271 mmol), glutamic acid solution
(162.4 mg/20 mL in water, 1.1 equivalents) were added. Methanol (2 mL) was added to dissolve
material. The mixture was allowed to evaporate overnight at room temperature where a white

30 amorphous material precipitated. To the material, isopropanol (600 uL) was added. Crystals
appeared and were harvested by vacuum filtration at room temperature. Material was dried in

vacuum oven (~300 mbar) overnight at room temperature.



REFERENCE EXAMPLE 7 Sul furic acid salt of the conmpound of Formula |

[ 4- (5- am nonet hyl - 2-f | uor o- phenyl ) -pi peridin- 1-yl]-[7-fluoro-

1- ( 2- met weypomid2g19%- 4- trifl uoromet hoxy-1 -indol-3-yl]- rerisaanos{3823 ny,
0.827 mml) was weighed in a 20 mMl glass vial. To this solid was added a
solution of sulfuric acid (1.0 N reagent, 1.5 equivalents, 1.30 mmol, 2.60
m) and 1.7 m water. After 2 hours stiyring at roomtenperature,
crystalline product precipitated. After filtration and drying, the solid
was found to be anorphous. When treated with a few drops of water, the
anor phous solid returned to a crystalline form M 62 0C Infrared spectral
features (cm 1): 1574, 1545, 151 1, 1483, 1362, 1267, 1219, 1212, 1162,
1096, HEHERIGEERBNOHPEKAMPLE 8 Citric acid salt of the conmpound of Formul a
| [4-(5-am nonet hyl -2-fluoro-phenyl)-piperidin- 1-y|&-[7-f|uoro-

1- ( 2- méenyssalling figym A of the hanzote ohthhepmypound ofdairngiy|l] - net hanone (265 ny,

0.52 i.ghed [ D S Vi i ded a sol ution
of "oi t rreb RO Tl STl B P e R S B RG 56vol

Ci t3i c AasuspinsioN of thObérttoalic 810 Wde grapaildb Y0 gig/inhdfred takeaquisdéittin aamophitech was
allowed to stand 1 hour at roomtenperature. Solutjon is evaporated under a

st r eamVGHETAMCE GRS OgsmespEH Hlewatleh Sa5erle was siseshstrlRprpnavamight A sol i d

was reciystatd étérgffeo'k z h'88;|ts RSt ‘P['l;b sIdchif 'éd'tt&alg] HoTR asgﬂgjr%h%}g%)d qf waat er

added to give a ar solution. Upon coofli ng, e sol uti sited the
pr oductcemmiﬁ;@dyit 1 3008 rhirbfioo 8 snipetes hwd ths coliéatdd dolidivesanatyeed oy ERPDatkerapabi t
?“C}Tfrl) Soamnd i) S D L et py Taictogaags” Thapet SOt whs fien aff dricd 3

10 at ambient room temperature overnight to be analyzed as the dry sample by XRPD and thermal

analysis. The as is drug substance is compared as the initial material. The XRPD of free base
drug substance was also used as the comparison. The benzoate appeared to be a variable

hydrate, with the XRPD displaying the same peaks for different amounts of water.

15 Instrument Parameter
XRPD Method
Siemens Model D5000 with Cu anticathode
Program: 1.0 Sec. dql
Range: 2° to 40°. 2-0 Scale
20 Step size: 0.02°
Atmosphere: Ambient conditions of temperature and humidity.

Standard top load and low volume cavity specimen mounts were used

DSC-TGA:
25 TA Instruments Model Q-600 Simultancous DSC-TGA
Purge Gas: Helium at 100mL/min
Temperature Program: 10°C/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 pan was used as a reference.
30
Result:



REFERENCE EXAMPLE 9 Met hanesul fonic acid salt of the conpound of Fornula I
[ 4- (5- am nonet hyl - 2-f | uor o- phenyl ) -pi peridin- 1-yl]-[7-fluoro-

1- ( 2- met weypomid2gi9y- 4- trifl uoromet hoxy-1 -indol-3-yl]- rerhsaenes4381 250 g,
0.489 mml) was weighed in a 20 mM glass vial. Methanesulfonic acid in
water (0.98 m of a 0.50 mmol/mM sol ution) was added and the m xture was
heated with stirring to ~ 60 C. Not all4solid dissolved, and an additi onal
25 ul of nethanesul fonic acid solution was added to give a clear solution.
After stirring at roomtenperature for an hour, the solution was evaporated

/ ( . O °
oot eI s ARG RGN SRS Sl o8l ¥ Bty S RRBY X RePuo B koY
f eat ur gBowedisokis shifiD6.and arQatick?dfbasdlihd Holkdés, u%&ﬂ@nyitﬂglc@QTm@EBERﬁF@

a

EXAMPLE 10 Tartaric acid salt of the conpound of Formnu .
[ 4- ( 5- ahowieshemgyedxesoluroofveks ¢ompsicgde fodiha initialyngtenat. fTherad analysis of the

1-(2- - - I el S - 3- 50 g,
0. 554" SroraiE oty shbd, TEHORBIR Y i BAR YR POTRU SRRPRNR ) 2
acid atnodrdzasm® dofilerisiond tolhy(dvdty forac®t@miotdd. | hieVilbdedassNERPDEP pradddedand

0.2084 m of this solution was added to the weighed solid with stirring and
heating to ~ 60 OC giving a clear solution. The solution was then

evapor at ed 'f@%}}ﬁ@g ‘éﬁ%\?&h% XiopBY suﬁé’?cﬂ%g?sfta‘?ﬁnév\ﬁ%iﬁpgf fhe eAstae G¥2hd Qoﬁéﬁ&ﬁlﬁ Vas

recrystallize I sopropyl acetate to ich a m ni mum anount
i sopr opdfiaimuiab Thdodeghre disglayercdatok estensiyl (Ué)iversus bipga (2 theta)) g théeample.

Cerper dFtPoy BRERERERCES BRBTE B dophit & TS 16401 P dRaSoS b e o

| 10 21.88,23.19,23.43, and 27.59.

Figure 2 shows the DSC results for crystalline form A of the benzoate of the compound

of formula I. This figure shows onset of melting at 160.29 °C and melting of the form at 162 °C.

15
BIOLOGICAL ACTIVITY
The properties of the compound of the present invention are demonstrated by: 1) its B-
Tryptase Inhibitory Potency (ICso and K; values).
20

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
25 actions of tryptase. Inhibition of this catalytic activity may be measured by the in vitro enzyme

assay and the cellular assay.

Tryptase inhibition activity is confirmed using either isolated human lung tryptase or
recombinant human [ tryptase expressed in yeast cells. Essentially equivalent results are
30  obtained using isolated native enzyme or the expressed enzyme. The assay procedure employs a
96 well microplate (Costar 3590) using L-pyroglutamyl-L-prolyl-L-arginine-para-nitroanilide
(S2366: Quadratech) as substrate (essentially as described by McEuen et. al. Biochem Pharm,
1996, 52, pages 331-340). Assays are performed at room temperature using 0.5 mM substrate (2



[ 4- (5-am nonet hyl - 2-f| uor o- phenyl ) -pi peridin- 1-yl]-[7-fluoro-

1- (2-met hoxy-ethyl)-4- trifluoromethoxy-l -indol-3-yl]-nmethanone (133.9 ny,
0. 262 mmowd,20magpehoric acid solution (1 mol e/ L i n | POPISPEOF438L. 1
equi val ents) was added. The m xture was dissolved in 500 niL isopropanol at
roomtenperature with stirring using a magnetic stirrer. The material was
evaporated to dryness at roomtenperatgge, with no crystalline materi al

i sol ated. The material was redissolved in 500 nL acetone, 500 ni et hyl
acetate, and 1nL heptane. The material separated as an oil. The m xture was

) and ot UCALTEG0T 4y “onr DonbEREERATE Tiberal 29%%2153%’%@?6 L
Cemer TSR AETRIT, ZHAIT G B IR Bl VPSR R Bm Lo & adited

to di ssadwekngiterial. Mxture was allowed to evaporate at roomtenperature

overnight. Crystals appeared and were harvested by vacuumfiltration at
roomtenperature. Material was dried in vacuum oven (-300 nbar) overni ght

at goorprg,tg YhEK, gg@%@ ) EXAMPLE 12 G utamate salt of the conpound of
I i%:(% Z-IIuoro-phenyl)-piperidin-

For mul & - am nomet hyT - 1-yl]-[7-fl uoro-

1- (2- met hoxy- ethyl) 4- trlfluororrethoxy I -indoI 3-yl]-nethanone (138.8 ny,
0.271 I t |.uti

au val ant ST eORIGe Bl A5 el TRuhs bohab@udis akiedin

The m Hupli &t i 5098\@91 fﬁlaﬂ’@}ﬁgﬁt@attﬁ)nﬁ’v(%f“mt 0at 01309Mm tl@m@"(ﬁﬁldl'ﬂﬁnmer e a
whi t e anor phous materi aI precipitated. To the maferial’, isopropanol (600
m.) vvasaawdfmit n@wﬁty&l Borappeasssdly, avidthee sisglegoud ot é@sokiytevramatJm fai dtandatdi on at
roPdn erat(y rla& s dried in

pound 1S use crive 1Csg tor cornparlson From the 1Cs( value, the K; can be calculated

using the following formula: K; = ICso/(1 + [Substrate]/Kp).

The B-Tryptase inhibitory potency for the compound of formula I is K; value of 26 +
5nM.

15

Protocol for Antigen-Induced Airway Hyperactivity Assay

Antigen sensitization and challenge: Male Hartley guinea pigs (225-250g) were

sensitized with ovalbumin (0.5ml of 1% solution, i.p. and s.c.) on day 1 (8/25/08). On day 4

20 (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 (2ml/kg) with either vehicle (0.5% methylcellulose/0.2%
Tween 80) or compound(s) 24 hours prior to antigen challenge. Thirty minutes before antigen
challenge the animals were also injected with mepyramine (10mg/kg, i.p.) to prevent
anaphylactic collapse. Animals were then exposed for 20 min to an aerosol of 1% ovalbumin

25 using a DeVilbiss Ultraneb nebulizer. Negative control animals were not challenged. Sensitizing
solution: One gram (1g) of albumin from chicken egg white (Sigma A55031G; lot#087K7004)

was added to 100 mls of saline and allowed to go into solution.

Airway resistance measurement: Eighteen to twenty four hours after challenge, animals
30  were anesthetized, (0.5ml dose (i.m.) of cocktail containing ketamine (62mg/kg), xylazine
(30mg/kg) and promace (1.5mg/kg)), surgically prepared and then placed in a whole body

plethysmograph. Animals were connected to Ugo-Basile ventilators delivering a tidal volume of



vacuum oven (-300 nbar) overni ght at room tenperat ure. REFERENCE EXAMPLE 13
Crystalline formA of the benzoate of the conpound of Formula | Sanple

Pr epar at iwo:20MeR2edbal was prepared as in the reference exarmgsk@odsabove. A
suspensi on of the benzoate salt was prepared as 50 ng/nlL free base

equi val ent in nanopure water, which was 63.6 ng salt in 1nL water. Sanple
was stirred at 500 rpm overni ght and akd-owed to stand for 4 hours before it
was centrifuged (total 29 hours as suspension). It was centrifuged at 13000
rpomfor 8 mnutes and the collected solid was anal yzed by XRPD (x-ray power

diff ' I d I ' . 1h l'id
then anPDeatsF R B Re SnS B B rd oDt R mod iR oo as the

dry sanrphmulftyd MiRRtanile charsmet. AnakdtdilRd cddihagsul canndldgasSpReIdanelethas
conpared as the initial material. The XRPD of free base drug substance was

al so udeasEEmerEy OBIpIE cew be Terordnsh  crasieumpopeaneesseis Wis racageicll abths

inter ST HFe TR G AP S ARSI f BB b G SR
anti catlhedelufi€girflow, dndrdspulndghryfaagere s2orialy #Omoditreduaing aSubposarze: 0. 02

At nosphere:. Anbi ent conditions of tenperature and humdity. Standard top
| oad arf82lygisybEn ﬁ%uwm>sogwé@? ﬁ%u%&%@%&éﬁe@ug@wmw%@e (cmH20/ml/s)

and dynamic compliance (ml/cmH20). Airway resistance and dynamic compliance are
computed on a breath-by-breath basis. Histamine is administered intravenously and reactivity to
increasing concentrations (1-20 ng/kg) assessed.

10

Results with this assay for the fumarate salt of the compound of Formula I are 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 Formula I showed dose-related inhibition
of antigen-induced airway hyperreactivity when dosed 24 hours prior to allergen challenge, as

15 indicated by these tables.

Table 1: Inhibition of Antigen-induced Airway Hyperactivity 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

20

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

25 Guinea Pig Fumarate Salt:

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




TA Instrunents Mbdel Q 600 Sinmultaneous DSC- TGA Purge Gas: Helium at

| OOnL/ m n Tenperature Program 10C/ mn |inear heating rate Sanple Prep:
Appr oxi mawel2g10@231yg of the powder was transferred to anPopars20io0s38UM pan
and | oaded into the TGA. An enpty Al um num pan was used as a reference.
Resul t: XRPD and thernmal anal yses were carried out on wet and dry sanpl es.
XRPD of the wet sanple showed sone shiffing and el evation of baseline.
However, upon drying (overnight), XRPD showed inproved resolution of peaks
conparable to the initial material. Thernal analysis of the dry sanple
showed éai'l'le Satre—TGA Pt of—+e—as—the—ii ng Based—on—XRPB—and—thermal
ana' y\_: In;ﬁo fre conver i b \IA_ a 'Fnrmmnra note nrl The free

COTTVvCT

ha ase or
base )’@Mi(Qofﬁe@Wﬁaﬁ in Figure 1 th\/\éﬁg ;3*7‘><$n results for r‘ryc'ra | i ne
form AQRT FRasetezPalt e of the conpoundi8f8ibrdédla | . This figure djspl ays
rel at i|v03 hueresateySdley versus angl e (210h6t &) 400r t he sanpl e. Peaks| were
shown |&@.1 Foendretd ®aft ng angl es: 7.75, 10003, +44303, 17.16, 17.99, 18| 39,
20.51, 21.33, 21.88, 23.19, 23.43, and 27.59. Figure 2 shows the DSC
results for crystalline formA of the benzoate of the conpound of fornula I
. This figure shows onset of nelting at 160.29 0OC and nelting of the form
at 162 0C. BIOLOGd CAL ACTIVITY The properties of the conpound of the
present invention are denonstrated by: 1) its b- Tryptase Inhibitory

Pot ency (| Coheqsheiiliadnsivs)is ndthb We TiRQed BS3coPRECHAURECifS calbbdinttaddst@es of

trxyta as described in_the background section, are dependent on
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 of the appended claims.

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

10 reference in their entireties.



its catalytic activity, then conpounds that inhibit its catalytic activity
wll potentially inhibit the actions of tryptase. Inhibition of this

cat al yti cwacvivizewémay be nmeasured by the in vitro enzymweTAss@y/0543d1t he
cellular assay. Tryptase inhibition activity is confirnmed using either

i sol ated human lung tryptase or reconbi nant human b tryptase expressed in
yeast cells. Essentially equivalent regylts are obtained using isolated
native enzyne or the expressed enzyne. The assay procedure enploys a 96
wel |l mcroplate (Costar 3590) using L-pyroglutanyl-L-prolyl-L-arginine-p
ara-nit il 6: Quadratech) as substrate (essentially as described
by I\/bEV(]ﬁgrllIébE H& %g‘hem Pharm 1996, 52, pages 331-340). Assays are
performed at roomtenperature using 0.5 nM substrate (2x Kin ) in 50 niM
Tris (pH 8.2), 100 rrI\/IglaO, 0.05% Tween 20, 50 ng/ L heparin, and the

mi cropllat e i%5CPBRING RIS bpl at e reader (Beckman Bionek Plate reader) at
405 nm wavel ength. Protocol (I C n and K1 determ nation) The protocol is
essentially the same as above except that the conpound is added in
duplicates at the follow ng fs goncentrations: 0.01, 0.03, 0.1, 0.3, 1,
3, 10 mM (Al dilutions car rut manual | y). For every assay, whether
single point or |1C50 detefm NatHQn, a standard compeund is used to derive
| C50 for conparison. Fip the | Cop—Val ue, the/K;_/can be cal cul ated using
the foll ow ng formula: Kl= | C50/ ubst aje] /K m . The b-Tryptase

i nhibitory potency for the conpound ai_forfrulla | s Klvalue of 26 5 nM
Prot ocol for Antigen-Induced A rway HypeTas{; Assay Antigen
sensitization and chall enge: Male Hartbey g d pigs (225-250g) were

5 F (1)

or a prodrug, pharmaceutically acceptable salt, or solvate thereof.

2. The compound of Claim 1 as a pharmaceutically acceptable salt thereof.
10
3. The compound of Claim 2 wherein the pharmaceutically acceptable salt is selected from:
hydrochloride, fumarate, besylate, tosylate, sulfate, citrate, methanesulfonate, tartrate,
phosphate, glutamate and benzoate.
15 4. The compound according to claim 3, wherein the salt is hydrochloride.
5. The compound according to claim 3, wherein the salt is fumarate.
6. The compound according to claim 3, wherein the salt is besylate.
20
7. The compound according to claim 3, wherein the salt is tosylate.
8. The compound according to claim 3, wherein the salt is sulfate.

25 9. The compound according to claim 3, wherein the salt is citrate.



sensitized with oval bumn (0.5m of 1% solution, i.p. and s.c.) on day 1
(8/25/08). On day 4 (8/28/08), aninmals received a booster injection (i.p.)
of 0.5m wO2thomeBkbumin. On day 2 1 (09/16/08), ani nmal Crarseooonad3By dosed
(2mM /kg) with either vehicle (0.5% nethyl cel |l ul ose/0.2% Tween 80) or
conpound(s) 24 hours prior to antigen challenge. Thirty m nutes before
antigen challenge the animals were al sg.injected with nmepyram ne (10ng/ kg,
i.p.) to prevent anaphylactic collapse. Animals were then exposed for 20
mn to an aerosol of 1% oval bumn using a DeVil biss U traneb nebulizer.
Negative control animals were not chall enged. Sensitizing solution: One
gram (1g) of albumn from chicken egg white (Sigma A55031G | ot #087K7004)
was added t ahtQBmipoendiccslind® Adith RIWRYES tHeQalos inBhahci@idabicon. Al rway

resi stance nmeasurenent: Eighteen to twenty four hours after chall enge,

ani mal s were anesthetized, (0.5m dose (i.m) of cocktail containing

ket am (6 / e 3 r .5mg/ kg)), surgically
pr eparg “an ﬁé%g?%%ée%g%ﬁﬁga&vﬁ%?/ei%%%?& %f@t%@?ﬁ%&%ﬁ%h. Ani mal s were
cormected to Ugo-Basile ventilators delivering a tidal volune ofI mM/1OQg at
a rate of 50 breaths/mnute via a tracheal canpula. The jugular vein is

al so cdrnul dthsgomppund qcaraipgtoghdm b igereinthigsel s phaspisde.esophageal cannul a
was placed such that transpul nonary pressure coul d be recorded.

Transpul nonary pressure was neasured as the difference between the tracheal
and esdphagédadle compnuhdsccusiimytoaldinf ¥, evhendin dlc sphtesglutamate.ansducer. The
volunme, airflow, and transpul nonary pressure signals are nonitored using a
pul nonary anal ysis system (Buxco XA software) and used to cal cul ate
pujgronayy 1 egieshaneend £EbRMITY $Aimed) QYRR GaR QnzeRee (M / cH20) . A rway
resi stance and dynam c conpliance are conputed on a breath-by-breath basis.
Hi stam ne is adm nistered intravenously and reactivity to increasing

Concentlggt ! Oﬁpgry t]afhzng fgl%/l %gc}f i §oen311§oeu%d according to claim 14.

16. A crystalline form of the compound according to claim 14, wherein the crystalline form
15 has XRPD peaks at, at least two of 2 theta angles: 7.75, 10.13, 17.03, 17.16, 18.39, 21.33, and
21.88.

17. A crystalline form of the compound according to claim 16, wherein the crystalline form

has XRPD peaks at, at least three of angles: 7.75, 10.13, 17.03, 17.16, 18.39, 21.33, and 21.88.
20

18. A crystalline form of the compound according to claim 17, wherein the crystalline form

has XRPD peaks at, at least four of angles: 7.75, 10.13, 17.03, 17.16, 18.39, 21.33, and 21.88.

19. A crystalline form of the compound according to claim 18, wherein the crystalline form

25 has XRPD peaks at, at least five of angles: 7.75, 10.13, 17.03, 17.16, 18.39, 21.33, and 21.88.

20. A crystalline form of the compound according to claim 14, wherein the crystalline form

melts at 162 degrees Celsius.

30



Results with this assay for the funmarate salt of the conpound of Fornula I
are shown in the followng tables. This assay is related to the

ef f ecti vawossiaR2enpounds for potentially treating ast irca/USIdve/of4s8ar at e
salt of the conpound of Fornmula | showed dose-related inhibition of
antigen-induced airway hyperreactivity when dosed 24 hours prior to

all ergen chal | enge, as indicated by thgge tables. Table 1: Inhibition of
Anti gen-induced Airway Hyperactivity in Guinea Pig: A rway Resistance
Fumarate Salt: Table 2 : Antigen-induced A rvvay Hyperactivity in Quinea

Pi g: am c, Lu The.

noentn i & MR IOER R Rali S UEER b OrRELE, PP iolgER R ion in

descri hgedef hdliordtRAESHinhbaidnfIrypadt fdosplisdgsadthintsh@ingny et jadibnd 1 addi tion
to those described herein will bécone a parent to those skilled in the art

f r om t Keerppuégdyrgffasise pnpent of therremneang eecorpanid Glyimilgur es. Such

nodi fications are intended to fall within the scope of the appended cl ai ns.
Vari ous publications are cited herein, the disclosures of which are

I ncor paat ed’heyndtkdEsiasn 2h, wihetin tlemlbﬂys&ild)ge&;lMndnsls@h%bwlﬂoh&hegm@
conpound of forpula | : or. a prodrug, har eutically acceptable salt, or
sol vat €opHEnedy’ nflammaterydisenserdliesepti PH%t fa 25 dsHEIHAR |28 gpniynctivitis,

accep! Akl a3l indRLCR D BoRRBOLAD Ll AIALR ROt R e

phar maceut y accepta i's se ect e
besyl atdiseaten fiptoatsechrenik obsteyctige pularlcel,arym‘sdfaaﬂasdbrfodmnae pulamiaryefilerpsis, liver
\?mhgfgr raxftrﬁpé%lsg{ygcr%ar 1ah6'gﬁ%§g$#]e§?q Haéorna hypertrop %%grngeraﬁ?a%o ggllc?ﬂgco}lgitiglll,al m 3,

10 condition related to atherosclerotic plaque rupture, periodontal disease, diabetic retinopathy,

tumour growth, anaphylaxis, multiple sclerosis, peptic ulcer, and syncytial viral infection.

23.  The method of Claim 22, wherein the physiological condition is inflammatory disease.
15 24.  The method of Claim 23 wherein the inflammatory disease is joint inflammation,

inflammatory bowel disease, arthritis, rheumatoid arthritis, rheumatoid spondylitis, gouty

arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis, asthma or osteoarthritis.

25.  The method of Claim 22 wherein the inflammatory disease is inflammatory bowel

20 disease.
26.  The method of Claim 22, wherein the physiological condition is COPD.

27.  The method of Claim 24, wherein the physiological condition is asthma.

25
28.  The method of Claim 22, wherein the physiological condition is a dermatological
condition.
29.  The method of Claim 28, wherein the dermatological condition is selected from atopic

30 dermatitis, psoriasis and eczema.

30.  The method of Claim 29, wherein the dermatological condition is atopic dermatitis.



The conpound according to claim3, wherein the salt is fumarate. 6. The
conpound according to claim3, wherein the salt is besylate. 7. The
conpound wocorodizaryét o cl ai m 3, wherein the salt is tosylParas2@9/034381
conpound according to claim3, wherein the salt is sulfate. 9. The conpound
according to claim3, wherein the salt is citrate.10. The conpound
according to claim3, wherein the sal tgj_s nehanesul fonate. 11. The conpound
according to claim3, wherein the salt is tartrate. 12. The conpound
according to claim3, wherein the salt is phosphate. 13. The conpound
according to claim3, wherein the salt is glutamate. 14. The conpound
according to claim3, wherein the salt is benzoate. 15. A crystalline form
A of the. conprundh@reridindd9wh&tiaithe ddmaitBogidul coidEtion sip3eridsey. m of t he
conmpound according to claim 14, wherein the crystalline form has XRPD peaks
at, at least two of 2 theta angles: 7.75, 10.13, 17.03, 17.16, 18. 39,

21.33, and 21.8 7 stal | 0 .ac tng. tq claim
16, “wherei n t hs Bepbu Y FLRk I nlinh L REM ol S RIBSHRRAE R AR Ao
and es:the/paffent d CordBinatioh 6X3, thdrdpdiflicallBeP&tive hmddnt @actodipo8Bd ofl8lairA 1, and a

crystalline formof the conmpound according to claim17, wherein the
cryst alSF§ad cPBRIMhLclogoiToia A eauD consiyting of a peigrdpmergigigogist.anys - 10. 13,

17.03, : 3 : 9. - ' t he
compouria ket 3ty i A0 i fRcrd 1 UES ARG SPUEL SReD peaks
at, at lipeagdenhseviehibftogagheshodicdtbrasd-@.iil8bitdr/aiB3yn dnfi-ihB8ambBtB9 agdt. 33, and
21.88. 20. A crystalline formof the conmpound according to claim 14,
wherein the crystalline formnelts at 162 degrees Celsius.2 1. A nethod for

trepting a pakikhodsf EBIh BY, LKL (R adikiBiseingli®such tRAYS Qndugalor eengli tion
I n

1 is preferentially distributed to lung tissue versus plasma.

50 3 355

34. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of Claim 1 and a pharmaceutically acceptable carrier thereof.

15
35.  The pharmaceutical composition of Claim 34 further comprising a therapeutically
effective amount of a second compound selected from the group consisting of a beta adrenergic
agonist, an anticholinergic, an anti-inflammatory corticosteroid, a leukotriene receptor
antagonist, a lipoxygenase inhibitor, a phosphodiesterase-4 inhibitor, and an anti-inflammatory

20 agent.

36.  The pharmaceutical composition of Claim 35, wherein the second compound is a beta

adrenergic agonist.

25 37.  The pharmaceutical composition of Claim 36, wherein the beta adrenergic agonist is

selected from albuterol, terbutaline, formoterol, fenoterol, or prenaline.

38.  The pharmaceutical composition of Claim 35, wherein the second compound is an
anticholinergic.

30
39.  The pharmaceutical composition of Claim 38, wherein the anticholinergic is ipratropium

bromide or tiotropium.



need of anelioration by inhibition of tryptase, conprising: admnistering
to the patient a therapeutically effective anount of the conpound according
to C ai mwo 28@/02T7tye net hod of Cl aim 21, wherein the phy®colusgioeas43sondi ti on
is selected fromthe group consisting of inflamatory di sease, a di sease of
joint cartilage destruction, ocular conjunctivitis, vernal conjunctivitis,
inflammatory bowel disease, asthma, alfgrgic rhinitis, interstitial |ung

di sease, fibrosis, chronic obstructive pul nonary di sease, scel erodernma,

pul nonary fibrosis, liver cirrhosis, myocardial fibrosis, neurofibrong,
hypertrophic scar, dermatol ogi cal condition, condition related to

at heroscl erotic plaque rupture, periodontal disease, diabetic retinopathy,

t unour 4gr owThe phBRRIREh iRl Somﬂaditidnmfeilﬁﬂ 85, GticFein PRt 6n A dmGfound sy ncyt i al
viral infection. 23. The nethod of C aim 22, wherein the physiol ogi cal

condi t iasH-iBammploaneritiersicrdidsease. 24. The nethod of O aim 23 wherein the
inflammatory disease is joint inflammation, inflammtory bowel disease,
arthritis, rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis,

t r sumatdiic armherphtunacetitivaé tdrap@sitidir oG 18im P& ovticddin cheadnliibinfllumgnatagt hnma or
osteoarthritis. 25. The nmethod of C aim 22 wherein the inflammtory di sease
i s i nfIQRFREI Bogksrted vy beclomghasphe dipseMeRpte frignenphopo aceigiidei n” t he

physi olggt j L j T i . iy the
R B e S D P P S SO
physi oldegamethaspoadi ti on is a dermatol ogi cal condition. 29. The nethod of

Cl aim 28, wherein the dermatol ogical condition is selected from atopic
dermatitis, psoriasis and eczena.

10 42.  The pharmaceutical composition of Claim 35, wherein the second compound is an

anti-inflammatory agent.

43.  The pharmaceutical composition of Claim 42, wherein the anti-inflammatory agent is

sodium cromoglycate or nedocromil sodium.

15
44. The pharmaceutical composition of Claim 35, wherein the leukotriene antagonist is
montelukast.
45.  The pharmaceutical composition of Claim 35, wherein the phosphodiesterase-4 inhibitor

20 is selected from roflumilast and ciflumolast.

46. A compound having the formula:
X
N“~CF,
F
H HCI

25 47. A compound having the formula:



30. The nethod of Caim 29, wherein the dermatol ogical condition is atopic
dermatitis.31. The nmethod of Claim 29, wherein the dermatol ogi cal condition
is psori 802010322194 net hod for treating a patient suffercogskooonsasst hma,
conprising admnistering to the patient a conbination of a therapeutically
effective anmount of a conpound of Claim1l, and a second conpound sel ected
fromthe group consisting of a beta adggnergi c agonist, an anticholinergic,
an anti-inflamuatory corticosteroid, a | eukotriene receptor antagoni st,

| i poxygenase inhibitor, a phosphodi esterase-4 inhibitor, and an
anti-inflammatory agent. 33. The nethod of C aim 32, wherein the

adm ni stef iy i BlHsuch that the conpound of Claiml is preferentially

o lung tissue versus plasnma. 34. A pharmaceutical conposition
conprisfng a therapeutically effective amount of a conmpound of Caim1l and
a pharmacegaty cal ly acceptable carrier thereof. 35. The pharnaceuti cal
conpositiqn| f Caim34 further conprising a therapeutically effective
anount of "M"second conpound sel ected fromthe group consisting of a beta
adrenergi c agoni st, an anticholinergic, an anti-inflanmatory
corticosteroid, a |leukotriene receptor antagonist, a |ipoxygenase

i nhi bitqr, hosphadi esterase-4 i nhibitor, and an anti-inflamuatory agent.
36. Thé%phaﬁhﬁﬂawﬁwﬁgPVE@ %gF?W@h of O aim35, wherein the second conpound
is a beta adrenergi c agoni st. 37. The pharmaceutical conposition of C aim
36, wherein_ the b#ita adrenergic agonist is selected from al buterol,
terbutali o) tefr,ol, fenoterol, or prenaline. 38. The pharnmaceuti cal
conposi%' of ai m 35, wherein the second conmpound is an anticholinergic.

49. A compound having the formula:

OCF,

0O

PR

N O
H

; § |

10  50. A compound having the formula:

w

51. A compound having the formula:



39. The pharnmaceutical conposition of C aim38, wherein the anticholinergic
is ipratropiumbrom de or tiotropium40. The pharnaceutical conposition of
Cl ai m 35,weoftrerogizeidbhe second conpound is an anti-infl amraTarsgo09/054381
corticosteroid. 41. The pharmaceutical conposition of Caim40, wherein the
anti-inflammatory corticosteroid is selected from becl onet hasone
di propi onate, triantinolone acetonide,gf|unisolide, fluticasone propionate,
noet asone furoate, nethyl predni sone, prednisol one and dexanet hasone. 42.
The pharmaceutical conposition of Caim 35, wherein the second compound is
an anti-inflammatory agent. 43. The pharmaceutical conposition of Claim42,
wherein the anti-inflammtory agent is sodi um cronogl ycate or nedocromn |
sodi um 44. The pharmaceutical conposition of C aim 35, wherein the
| eukotri ene antagoni st is nontel ukast. 45. The pharnmaceutical conposition
imQ f%mhereiq t he phosphodi esterase-4 inhibitor is selected from
roflum | ast andg=eiflqimol ast. 46. A conpound having the fornula: 47. A
ng the|fornu|a:48. A conpound having the formula: HCl 49. A
ing the Tornmula: 50. A conpound having the fornmula: 51. A
ﬁche formul a: 52. A conpound having the fornul a:

O
4
5
52. A compound having the formula:
OCF,
A\
N
H
F
5
10
53. A compound having the formula:
OCF,
N
N
F
6
O0—
15

54. A compound having the formula:



53. A conpound having the fornmula: 54. A conpound having the fornula:55. A
conpound having the fornula: 56. A conpound having the formula:57. A nethod
for prepaw0OngloA22198-trifl uoro- N-(4-fl uoro-3-pyridi n-4-ylPchars2giopsaset am de
hydrochl ori de according to claim2 conprising coupling

3- brono- 4-fl uorobenzyl am ne hydrochl ori de and pyri di ne-4-boronic acid under
Suzuki coupling conditions to yield 2,¢5.2-
trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetam de hydrochl oride. 58.
The net hod according to claim4 wherein the Suzuki coupling conditions uses
a Suzuki couphi ng solvent selected froman al coholic solvent with a boiling

poi nt of @tﬁ \t émat of ipropyl alcohol, polar aprotic solvent, or

et hereal 3ol v , or® m xture of any of the aforesaid sol vents and water or
t ol uene. % 'e met hod according to claim5 wherein the Suzuki coupling
sol vent an avcoholic solvent with a boiling point of at |east that of

i - propy

55. A compound having the formula:

o)
OCF, \\—OH

56. A compound having the formula:

10
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57. A method for preparing 2,2,2-trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetamide
hydrochloride according to claim 2 comprising coupling 3-bromo-4-fluorobenzylamine
hydrochloride and pyridine-4-boronic acid under Suzuki coupling conditions to yield 2,2,2-

trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetamide hydrochloride.

58.  The method according to claim 4 wherein the Suzuki coupling conditions uses a Suzuki
coupling solvent selected from an alcoholic solvent with a boiling point of at least that of i-
propyl alcohol, polar aprotic solvent, or ethereal solvent, or mixture of any of the aforesaid

solvents and water or toluene.

59.  The method according to claim 5 wherein the Suzuki coupling solvent is an alcoholic

solvent with a boiling point of at least that of i-propyl alcohol.



