WO 2011/ 106334PCT/ US2011/ 025785 1 TREATMENT OF DERVATOLOG CAL ALLERA C
CONDI TI ONS FI ELD OF THE | NVENTI ON 5 This invention is directed to a
met hod ofwoherizgpy3sor human and non- human pati ents suff ecirnug26monzy7sdr

subj ect to, dermatol ogical allergic conditions. BACKGROUND OF THE | NVENTI ON
10 Mast cell nediated inflammtory conditions are a grow ng public
heal th concern. Tryptase is stored in nmast cell secretory granules and is
the major prot eagg: OfvENTROF BitMASIdISoG I AP WSE /SR PBRDITIBNGCated in a
vari ety of biol oo rocesses, 1T iTng degr ac ' odi | atory and
bronchodi | at ory neuropepti des (Caughey, et al., J. Pharmacol. Exp. Ther.,
151988, 244, pages 133-137; F oni, har macol . Exp. Ther.

1988, 248, pages 947- 951 an %@Eﬁgﬂﬁ,w}ﬂ#’o ' Respir. Cell Ml. Biol.,
1990, 3, pages 27-32). As a result, tryptase inhibitors may be usefu
as anti-i nf | abhtaigeyticge directektor methop ofthegpy dpghusman angrmoarhun@si netioRtsi n
Drug D s d : . 463- 20474), and nay be
usef ul fﬁﬁ¥§é%??ﬁbOggﬁﬁ%gggﬁ@%ﬁgﬁgégﬁﬁ%%ﬁ%%fcgﬂﬁgﬁlergic conditions such as
atopic dermatitis (A Jarvikallio et al, Br. J. Dermatol., 1997, 136, pages
871-877). Such a conpound BAoKGROERD Oy TRREVENVENTION in treating a patient
suffering fromconditions that can be aneliorated by the adm nistration of
an inhibitor of tryptase, e.g., mast 25cell nediated inflanmtory

condi ti ons, iMast@aﬁmed@md iaflamuiatoep serlivonsdirs o grievisg peblit fwdlth oondeen.
degradapfon of.vgso il at rérneurqgggti es, ;and have dim ni shed Iiab{lity
for semi CAPBEZIRIEHTI P 8 LHCHATS E YRLE LSS TRATB 81 R Puman mast ©
conpouncee§. TAHMIEL Bad bdecAHPREUASH Ha Jaﬁe%' &Qii@l@giicmq)rades,emelﬁlain?I Rglaalidy t or
of 30human beta-tryptase and nouse MCPT-6 (nouse orthol ogue of hunan

bet a- t r ypitvasaslatgiry pnddpropehaddeterbaiaencpas yglyly, ggil ahd’eppagelExp. Ther.,

respe ct i1\§%§y244, m%(ﬁg‘!l%gﬁg{%ﬁ&g{/ eltjaglz,o.llﬂl%“:ézngExp Ther., 1988, 248, pages 947-

951; and Tam, et al., Am. J. Respir. Cell Mol. Biol., 1990, 3, pages 27-32).

As a result, tryptase inhibitors may be useful as anti-inflammatory agents (K Rice,
P.A. Sprengler, Current Opinion in Drug Discovery and Development, 1999, 2(5), pages 463-
20 474), and may be useful in treating or preventing dermatological allergic conditions such as

atopic dermatitis (A. Jarvikallio et al, Br. J. Dermatol., 1997, 136, pages 871-877).

Such a compound should readily have utility in treating a patient suffering from
conditions that can be ameliorated by the administration of an inhibitor of tryptase, ¢.g., mast
25 cell mediated inflammatory conditions, inflammation, and diseases or disorders related to the
degradation of vasodilatory neuropeptides, and have diminished liability for semicarbazide-

sensitive amine oxidase (SSAQ) metabolism.

The compound of formula I (Compound A) is a selective and reversible inhibitor of
30  human beta-tryptase and mouse MCPT-6 (mouse orthologue of human beta-tryptase) with Ki

on recombinant enzymes of 38 and 920 nM, respectively.



2 [/ Formula I SUMVARY OF THE | NVENTION 5 We have now found that a
conpound of Fornmula |, or its pharnmaceutically acceptable salts, is useful
for the tweanmens33ef inflammatory bowel disease. PCTNSowl1p2578Hi S
invention relates to a prophylactic o2 therapeutic drug for dermatol ogi cal
10allergic conditions, in particular atopic dermatitis, containing, as the
active constituent, a conpound or salt thereof represented by Fornula I.
A method is also disclosed for the treatnment @f dermatol ogical allergic
conditions, in particular Zﬁéfic dermatitis, | mral conprising the

p

step of adm nistering a 15 Fmaceuti cal Ly~ eff e
represented by Fornula | b w or @s phar mad ,y acceptabl e salt
thereof. / 20Fornula | MO 2611/ 10§33M 5785 3 This
conpound is al so known as [4-(/5- Am ponetkyI- 2-fl uorophenyl) pi peri di ne-1-
yl1[7-fluoro-1-(2-methoxyet Qiﬁ uor onet hoxy- i ndol - 3-yl ] net hanone.
5This invention is directed pound of Formula' |, which has now been
found to be active in an anin mog¢l for dermatol ogical allergic

conditions, and in particular for atopic dermatitis. Anot her
aspect of the present inventigh is pharmaceutical conposition for
treating 10dernat ol ogical allergic{conditions.
O
/
Formula I

SUMMARY OF THE INVENTION

We have now found that a compound of Formula I, or its pharmaceutically acceptable

salts, is useful for the treatment of inflammatory bowel disease.

Namely, this invention relates to a prophylactic or therapeutic drug for dermatological
10 allergic conditions, in particular atopic dermatitis, containing, as the active constituent, a

compound or salt thereof represented by Formula 1.

A method is also disclosed for the treatment of dermatological allergic conditions, in
particular atopic dermatitis, in a mammal comprising the step of administering a
15 pharmaceutically effective amount of a compound represented by Formula I below or as

pharmaceutically acceptable salt thereof.
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Anot her aspect of the present invention is a treatnent for atopic
dermatitis. Yet anot her aspect of the present invention is a

t r eat mrentwbantiatessc dermatitis by 15treati ng a pati ent PRITtUS2@ 1/025785
beta-tryptase inhibitor in general. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Thus, in one aspect, the present invention is directed to pharnaceuti cal
conposi tions 20conprising a conpound of general Forrmula I, which also may
be known as: [445-

Ami nonet hy1- 2nf. ' i di me<1zyl ~EJ UOR 0= 1= 2- yet-hyl ) - 4-
trifIuoronetﬁgﬁé&%ﬁ%ﬁﬁgg%@§?§ﬁf%%%%gﬁgﬁgﬂﬁéﬂgﬁggﬁﬁﬁmigﬁ%ﬁﬁﬁﬁgﬁg%géent
speci f i ca][V-dhord-heg2 mnestivxyetypeutitdlwiorhdtrotyn VidrhdB-yl jastassi¢i val ent
25expressions, are neant to enbrace a conpound of general forrmula (I) as

her ei nbef ore descri bed, which expression includes the ester g;odrugs, t he
pharfaceut i callliyinyerteqstiadirectedio scompryng pé Fampulad.eshiclehgs nayy bigcatfewnd igher e

t he cont .S0. per m:t s 1 - tQ - | her or
not. ¢ heyp e i el orichtnol G GG Bpd bR BRI By 6L 15
sol vat esstopib eerendtifie. cont ext so permts. For the sake of clarity, particular
i nstances when the 30context so permts are sonetinmes indicated in the

text, but these instances are purely illustrative and it is not intended to

excl ude ot herpi . axt 1 & r ails
V0 2013/ s0nadNEir ARG o SR [ROREK Y, Sk iE cobRRRLRSMCERLE ! D

Conpl ehelesinatelogrqbaliagiTreandifionsrat i ons, VCH publi shers, 1989, or as
descri bed herein. In the reactions described hereinafter it may be
necessary to protect reactive functional 5groups, for exanple, am no

groups, to avidihdrhghdct BN PLEENRAVINieh R ir@dimbht fohSopRahARS.
Conventional protecting groups may be used in accordance with standard

practice, for exanples see TTW Geene and PG MWIts in "Protective G oups

in Organic istry” John .WIey and Sans,. 1991. 10Ln particul ar,.the
compound of 1o AT »shiy STl ReRBhun A il R e s o)

15 treating a patient with a beta-tryptase inhibitor in general.

DETAILED DESCRIPTION OF THE INVENTION

Thus, in one aspect, the present invention is directed to pharmaceutical compositions
20 comprising a compound of general Formula I, which also may be known as: [4-(5-
Aminomethyl-2-fluorophenyl)piperidine-1-yl][ 7-fluoro-1-(2-methoxyethyl)-4-

trifluoromethoxy-1H-indol-3-ylJmethanone or Compound A.

In the present specification, the term "compound of the invention”, and equivalent
25 expressions, are meant to embrace a compound of general formula (I) as hereinbefore
described, which expression includes the ester prodrugs, the pharmaceutically acceptable salts,
and the solvates, e.g. hydrates, where the context so permits. Similarly, reference to
intermediates, whether or not they themselves are claimed, is meant to embrace their salts, and
solvates, where the context so permits. For the sake of clarity, particular instances when the
30 context so permits are sometimes indicated in the text, but these instances are purely

illustrative and it is not intended to exclude other instances when the context so permits.

Preparatory Details

35 The compound of formula I may be prepared by the application or adaptation of

known methods, by which is meant methods used heretofore or described in the literature, for



For exanpl e, the compound of the present invention is an achiral conpound
whose preparation is conprised of a convergent synthesis. The conpound of
t he i nverw0Dan11/ms633i4t s benzoate salt, is prepared as shoraTius2ah@238henes
bel ow. WD 2011/ 106334PCT/ US2011/ 025785 5 Schene 1 OCF30CF3 (1)

Et hyl chl or of or mat e, pyridi ne, THF, 0 C, 100% (ii) a: sec-BuLi, THF, -78
C, b: 12, 5 THF, -78 C, 52-68% (|||) TMS- acetyl ene, TEA, Cul,

ot o agRl ASRES e 00 oS S CHOpka B o k()

89% (vipuplisidrdNA OB, oveOHbscBbedher®6% (viii)
2,2,2-Trifluoro-N-(fluoro-3-piperidin-4-yl-benzyl)-acetam de hydrochl ori de,
EDClI, TEA, CH2Cl12 (DCM, rt, 99% (ix) a: K2CO3, MeOH H20, b: 1IMHCL1 in

Et 20, 90% 10 16QRPREAHNE db&n%@&‘}{@ﬂefnﬁﬂelt@nﬁ 'EE%H&EQSQY lﬂy%ﬂ%f&ﬁ {%%ﬂl\rwﬁih&?on@m no
group with an amno protecting agent, suc as eth loroformate in the

pr esenc egrofipsafos gkample eariag groupscto aagldpﬁmr dn\rvi@lted paryclea@brpmdh@m@et@n@o mpound
2. 15Compoun verte r.0C

G oo dP o RRidhal BrofRNE eleiPn by SRTRRE R el TSR 1y
react i NgxZmpick RedT IV GREnDAREP SUAWaS in Vero2R1iLé @&%4&@@@&2@&%@%‘785

John Wiley and Sons, 1991.

10 In particular, the compound of formula I may be prepared as shown through Schemes
1-2.
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.



6 secondary butyl lithiumto formthe anion which is reacted with an iodide
source such as nol ecul ar iodine to give conpound 3. Conpound 3 is then
convert edwbaoac®b3gheni ¢ conpound 4 using catal ytic condPCIrarsgoi30e3rsas
copper (I) iodide and bistriphenyl pho§phine palladium (11) dichloride in
the presence of trinethylsilylacetyl ene and base such as triethylam ne.
5Conmpound 4 is cyclized using a strong base such as potassi um hydroxi de and
heating to give indole conmpound 5. Conpound 5 is converted to conpound 6 by
al kyl at iQgct,pg i ndol e nitrogen thereof with an alkyl halide in the presence
of a strong base, such as a potassi um hydroxide, in a 10di polar aprotic

sol vent, such as dinmethyl sul foxide, at roomtenperature to yield compound
6. Cowpoung § is convertegcﬁo conmpound 8 @@Fa two step pr@@e§s F”rst,
conmpound 6 |s converted tp conmpound_7 by rea i ng conpound M-t

t he prsen a sol viint AUCH as
ati g conp i$ freate ith a strong

pou b 8 @hi ch has éEE?Cld function
i sfconferted tp agde by
reactlng acid 8 with 2 M\ /Q\

2,2,2-trifluoro-N-(fluoro3-piperidin-4-yl- benzyl) acetanld% hydr ochl ori de
(conpound 14) in the presence of an acid 20coupling reagent such _as EDC

o~ @i ve co
Cbgpound 2

and an organic basge such as tmaethyl am ne in R g# sol vent oguE. aSH

di chl or omet hane | Conpound 9 ig _converted to donp 10 by deprotédcting
N-benzyl tififl ) o\tanYde eat et wi pgiHg basé’ su ot assi um
carbonate, in|s 25m xt suc ter—>Th roghl ori de
salt can be foryed ﬂn the pre ence\ of a pol 3 ni ¢ sol ven h as
ether, to yieldgconpound 10 mh:ché>s the hydrochl oride salt o <;%45 -
aninonethyl-z-flupro-phenyl)-pia) ridin-1 -yl]

[ 7-fl uoro-1-(2-nmet hoxy-ethyl)-4-ngihyl- 1H—|hﬂolcﬁ;yl]-nethanoﬁe)oLp
formula I. WD 2011/ 106334PCT/ US2011/ 025785 7
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(1) Ethyl chloroformate, pyridine, THF, 0 °C, 100%; (ii) a: sec-BuLi, THF, -78 °C, b: I,
5 THEF, -78 °C, 52-68%,; (iii) TMS-acetylene, TEA, Cul, Pd(PPh3),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, MeOH, 85 °C, 96%;
(viii) 2,2,2-Trifluoro-N-(fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride, EDCI,
TEA, CH,Cl, (DCM), 1t, 99%; (ix) a: K,COs;, MeOH/H,0, b: 1M HCl in Et,0, 90% °

10
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 Compound 2 is converted to compound 5 in a three step process. Compound 2 is

iodinated in the position next to the carbamic ester by reacting 2 with a strong base such as



The reactions of this schene are as follows. Step A: Preparation of

(2-Fl uoro-5-trifl uoromnethoxy-phenyl)-carbamc acid ethyl ester (2) 5

To a sol wopantiefoe3B4(50. 72 g, 0.26 nol) and pyridine (27P8TMS2010/038%0l ) in
THF (500 nL) at 0 Cis added ethyl chboroformate (32.2 ni, 0.39 nol)
dropwi se over a 30 mn period. After 1 h, both LC M5 and TLC indicate that
the reaction is conpleted. The reaction m xture is partitioned between H20

and Et O%ﬁ)é%l'aﬁz l_liﬁd‘éﬁlt t%fgfrﬁt “ 2 dma%rﬁﬁlh 1%1,% E&.'g}]}tﬁrag%ulg o \RYES sulh ad OWashed

with 1 M r| ne, ver tere concentr at ed
i n vacuanolthdarapdide torgive lcmapounsi P uCohpachddhisshdn coavepedd twatd:tyleemtcan@/oﬁithAc

(95/5 to, 70/ 3 as el uan 0 .gi ve 69. of th ro cl ear
ol or 1 edsihme s e soiiiRp ctsstisope rodigh tad bigtpntasTofospié byt 1§, S

Hz, 1H),dichi&9EindRe §I@;en%§|))f trﬂn&l?ylﬁ gylac%tylgne]anldzbas@wch a@tr%ﬁh;(l&mmé = 7.1 HZ
3H); 19F NWR (CDC13 - (br 1F);

( md%cr@oxnpmﬂ@os@yclzgg uging ﬂ)stro& @pe Buclﬁsqp&ssmnﬂmd@cpmde and heatlng to give

(6-Fl uorod% i 0odo- 3 5rlfl uor oret hoxy- phenyl )-carbam ¢ acid ethyl ester (3)
ocrF3ocF3” 0656%151so| ution of 2 (31.34 g, 117.2 nmmol) in THF (180 nl) at
-78 Cis added sec- BuLi (1.4 Min cycl ohexane, 200 m_, 280 nmrol ) dropw se
over a 1 h period. After 20 mn, a solution of ' , 175.8 mmol ) in

THF (150 nl) Cemagerdds Hreopyirrad tyempausip hf{ﬂlkrzi@tmg) elrrqinlg nijogen thergod’ t hen
t d G WO
R R T L R G R R I

par ti t i alipslatdepiroviesol a0 sacidadditbthylstifexidamt kg tenmrgusap icd esimpamd & he

organic layer is washed with 10% Na2S03, H20, and brine, dried over MySO4,
filtered, and concentrated in vacuo. The residue is suspended in DCM (50

m), and hept &38Q 15'1c3n\}e§te@gcdf‘t%qo-ﬁlﬂﬁ S t& o RRY ﬁﬂ)%cegs (At eoth 8{3&%5 if rom

the resulting 5suspension is col suctio I'tration a alr-dried.
The fil tooavetddgo «:ompeuutd’absedeatmg\muumpnéﬁdwtlﬁeﬂumchm amhy@‘u&pe tleked i n

hept ane (200 . Ano h.of 3 (3.8 c |l ecte ction

P oo ishnens sl S axtel Rina ka7 itiife <R featsBe D PRI BiF S | g
thejfi | tyidt £stvdii Selsé bikch a@@bdlﬁ&r@m@w @rgw@ cohlrbdﬂwﬁi S(VIREHR Bds a[?h a%uﬁﬂmét?onlo (m
2H), 6.16 (br s, 1H), .32 (t, J= 7.1 Hz, 3H); 19F
NMR ( CDan8)e %pos%orgtble(egf 3F) _ 10114. 35 (d J= 8 5 Hz, 1F) |vs 394 ( Mr1,
100%) , 374, 364, 321, 267.

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

20 coupling reagent such as EDCI and an organic base such as tricthylamine in an inert solvent

such as dichloromethane.

Compound 9 is converted to compound 10 by deprotecting N-benzyl
trifluoroacetamide on treatment with mild base, such as potassium carbonate, in solvent
25  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-indol-3-yl]-methanone) in formula I.



Step C. Preparation of

(6-Fluoro-3-trifluoromethoxy-2-trinethylsilanyl ethynyl-phenyl)- carbamc

aci d et hywoestieneizd) OCF30CF3 15A m xture of 3 (18.1prgT/Uus$2019/00978% ), Et 3N
(12.8 nL, 91.9 mol ), Pd(PPh)2C12 (1.6 g, 5% nol), Cul (0.7 g, 8% nol), and
TMS- acetylene (19.6 niL, 137.8 nmol) in degassed THF (180 nlL) is heated at
60 C overnight. The mxture is cooled to rt, and then partitioned between
H20 and ﬁfeQ'@‘EctloE'{)Fthip%B&ﬁ@aﬁesdsffblllév%r ed through Celite to renove the

i nsol uble materi a ayers of the filtrate are separated, and the
or gani ¢ Stey &: Prepaasioe of (20Twrd-2Gluaremedtiaxyeplengl)-dagbic deid edhybesterand
concentrgted in vacuo. The crude material is purified on silica gel with
hept ane/@l OAc as eluant to give 15.6 g (93% of the product 4 as beige
solid. 1H NWR (CD@@; 6 7.15-7.00 (m 2H), 6.41 (br s, 1H), 4.26 (q, J= 7.1
Hz, 2H), 1.31 (t, [J=°7.1 Hz, 3H), 0.27 (s, 9H); 19F Q&R;(CDCL3) 6 -57.59
(s, 3F), -118.15A1 1F); VB 364 (M+1, 100%9. WO
2011/ 106334PCT/ 1/ 0257854—St—ep—D—I2r-epaLat| 0
7-Fluoro-4-trif
(28.9 g, 79.6 m 5 uCH (300 ni)
is heated at 70 Cgoverni ght. LC/I\/B i ndi cates the reagtio onpleted. 5
The m xture is cogl ed to rt, and then partitioned befween H20 @nd Et20. The
two | ayers are separ ated, and the aqueous |ayer was extracted wth Et20
(2X). The congbgmgrcgq|pm||é%|g ayers are washed with H20 and brine, dried over
MpSH, filtered, and concentrated in vacuo. The crude material is purified
on sjlica gel with hept ane/ Et 0Ac (100/0 to 60/ 40) as el uant to give 16 g
(91% of 5 as_a yellow |iquid. 1H NVR (CDC1l3 47 (br s 7.35-7.20
(m LH, 106,155 By oh 1 G2 5 D8 el ol ribee (473 ity 034 piol N HIERD3) "6
-57.63 ( q o Step
E: repanr%% %(@1 Co%sja%ﬂl%géld‘:hio}?%nﬁaé (g%%/ Hg % %d\ﬁﬁg;ﬂ (rp(l)é u%cr“(])e%rg'(t% &%mxlgll%%ﬁ# findol e
(6) OCF3After 1 h, both LC/MS and TLC indicate that the reaction is completed. The reaction mixture

A m xture of 4

is partitioned between H,O and EtOAc. The two layers are separated, and the organic layer is
10 washed with 1 M HCI, H,0, 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 69.23 g (99%) of the product 2 as a clear colorless liquid. "H NMR (CDCl3) § 8.11 (br's,

1H), 7.07 (dd, /=9.1, 9.3 Hz, 1H), 7.00-6.80 (m, 2H), 4.27 (q,J=7.1 Hz, 2H), 1.33 (t,J =

7.1 Hz, 3H); ’F NMR (CDCls)  -57.84 (s, 3F), -134.01 (br s, 1F); MS 309 (M+CH3CN+1,
15 100%), 268 (M+1).

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

=
e

=
Ve

20 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
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



15A m xture of 5 (16 g, 72.8 mmol) and powder KOH (20.4 g, 364.2 mol) in
DVBO (150 m.) is stirred at rt for 10 mn. 2- Methoxyethyl bromde (10.3
m., 109. 2wvonoiiy10634added. This m xture is stirred at rt povamsaigiors7siC/ VS
indicates the reaction is conpleted. ¥he m xture is partitioned between H20
and Et20. The two | ayers are separated, and the aqueous |ayer is extracted
with Et20 (2X). The conbi ned organic | ayers are washed with H20 20and

bri ne, i rude

mat or | al R e A eacioh bR, i B RRTEEN O BB YONE TEPBKTED) ©as

el uant tleyays wre s&f&r&eg an@ 584 orghnib laysr & washédwithilGUi NazS!Jgt NVR an@D@h8)dred7. 15
d J =

(2011/ 106%%%6@%)%%%? é‘?g ?%%ceﬂtsgted b QC#Q Tﬁ F?)(Slduﬁ l%wwde?}m BCM (30 mbyy

3.72 (t, 1 , 3F
- 137. (()0 ang-‘he;?taﬁe ?@0 Igt’ils f%iéﬁ Nj(Bh%Zv%%{_ﬁl)pl\%g&ﬁ SMQ | @@Aﬁﬂo@ghi&%@gézr ati Z)n of

2,2,2- Tr&uﬁpe@l@poiﬂ@ﬂeﬁﬂedbrs'@u@m(nzﬁltr@mmyi—aelt-mm -The filtrate is concentrated in

oUr T oronE e ALDAOK UL PEUIANEE bl ) AT e S 2

m xture doﬂed‘t@cﬁbﬁ%@bn‘f@trﬁldh\/a@lﬂﬁhgdﬁed Mlﬂldiﬁl ﬁl@ﬁ@@ chRlBc bBafiHcl OF p'uﬁfyln%_'
conpleted. The m xture is cooled to and then partitioned between H20

and Et 2¢he fleate v silgr g?le“r@mﬁﬁfég@@bﬁr :H DR 4GBCINS oy hhil & (Madtd) 6116 (ashed
with saty and nq V t ed, and
concentrg{ H% vacuo %ﬁ{)crud ?ratﬂﬁ%ﬁa Pﬁgl @c})&ﬁ)sgﬁélécda g%lt "W t h
hepl(ane/Em%dd(l@@/.i)Ht,olP59]MSCB)94&(MHI,l]la(ﬂ%),Bd4g36Ae3ZB.2«67g (89% of 7 as a
slightly green solid. 1H NVMR (CDC13) 6 8.03 (d, J = 1.4 Hz, 1H), 7.20-6.95
(m 2H), 4.54 (t, J = 4.9 Hz, 2H), 3.76 (t, J= 4.8 Hz, 2H), 3.33 (s, 3H)

19F NVR E(t%@?,%e radibn of 6& Fluo%ﬁ &tnﬂd&@ﬂne%xﬁ@ t@nﬁ%:thy‘l&l%ﬂyl%ﬁl)ﬁﬂd -phenyl- ©

Hz, 1F); M+1l, 10 Prepar ati on
7- Fl uor catbgBicnaidh ebiyl why(14) 4 trifluoromethoxy-1Hindol e-3- carboxylic
acid (8) OCF, OCF, |
I ——Si—
X '
N~ 0 - NH
N P
3 0”07
4
15 A mixture of 3 (18.1 g, 45.9 mmol), Et;N (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 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

20 brine, dried over MgSQ,, filtered, and concentrated in vacuo. The crude material is purified
on silica gel with heptane/EtOAc as eluant to give 15.6 g (93%) of the product 4 as beige
solid. "HNMR (CDCls) § 7.15-7.00 (m, 2H), 6.41 (br s, 1H), 4.26 (q, J= 7.1 Hz, 2H), 1.31 (t,
J=7.1Hz, 3H), 0.27 (s, 9H); '°F NMR (CDCls) & -57.59 (s, 3F), -118.15 (s, 1F); MS 364
(M+1, 100%).
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WO 2011/ 106334PCT/ US2011/ 025785 11 m xture is cooled to rt, and then
concentrated in vacuo to renove nost of the MeOH The residue is dissolved
in H20, amo2bhereisashed with Et 20 once. The aqueous | ay@CTiUS2611024785
acidified to pH -2 with conc. HCL. The& acidified suspension is extracted
with Et20, and the organic extract is washed with H20 and brine, dried over
MpSH, filtered, and concentrated in 5vacuo. The residue is suspended in
DCM hept . : M Q 199 j\n the suspension is
col | ect 5‘3@@?(g*ﬁél?%ﬁ“’??ﬁ’ﬁ@%‘f"%%%*’n‘ﬂ‘“é’f?‘f‘ 'E'f%é‘ iyl (AYIQR(S?CDCB) 6 8.02 (s,
1H), 7.15-7.05 OQF,1H), 7.|00-6. 90 (m 1H), 4.49 (t, J= 5. 0odF. 2H, 3.75
(t, J= 4.9 Hz, 2 3.33 (s, 3H); 19F NWR (CDC13) 6 -57.74[(s’ 3F), -135.65
(d, J =11.3 3 (MFCH3CN+1), 322 (w1, 1009 ep H
2,2,2-TrifluorQ-M(4-fl uoro-3-1147-fl uoro- 1- (2- net hoxy-e
trifluoromet hoxy- 1HNndol e- 3- car bonyl Ppi peri di n-4-yl}-benz )-aHet am de (9)
0, A mxture of F8 ( .41:6/9\59.6 mol ), Et3N (24.8 ni, 177.9 mmol),
2,2,2-trifluoro-Ng14- f I uor o- 3- pi peri di n-4-yl -benzyl)-acet%m' de

hydrochl oride (11, 26.4 g, 77.5 mol) (14), and EDCI (17.1 g~ 89.3 mol) in
CH2C12 is stirred at rt overni ght. Both TLC and LC/MS indicate that the

ti [ | et ed Xt [ it d H2 d CH2C12.
The. two. | ayerh FOrCUACACE Ao RO G567 T SRR ARER b | e,
dried ousfOMRSmLH id Hearcad: 76D oGOMEART LANAY ihdlcHECHO reaclBIRisCoHFELEML er i al

is purified on silica gel with heptane/ Et 0Ac 20(40/60 to 0/100) as el uant
to g} ve The(matuye i09ucdde ria anhihce phigidioncd betma HEDand kL. 7T twpdayctifre

550 (brophlpaiihaludRols fatBssiheed g 10 50, g ool Byt

(2. 055- é) S0¢ g(fgzlfkg%wrz%ﬁﬁ‘)] BNRbl 1ﬁ1§?gﬂzi3d gﬁer—l\'ﬁ%ssﬁég Oﬁgt%re&?_?)d iog%&ﬁ&@ec%va@@. ,Thel19. 31
S, y . ) Uy )= P ’ -) 9 . .

2011/ 1063adksrogteimzip pyyiohorssligpeesid heptwﬁ/%@§8K1W0 & 63/40) as cluant to give

[ 4- (5- Anj bRy k=2- 1 | ¥ i hdi - - f %-

(2- ot hosok BRrg) 0 2o e Ry K R S o 30 AEfh or e
sal 10 ( 10).95-880amyRKY, .68 @f J 9 A 3Blzgl HE S FBNMR{QODC) BeOH6E 400F)rk)36. 50 @dded
aqueous K 65. 474 , ~dissolved in 120 nL H20). This m xture is
stirred :aggﬁzgéér?\ﬂgﬁﬁ{) My @Q)P)na&tat es the reaction is conpleted. The
reaction mxture is concentrated in vacuo to renove nost of the nethanol.
The residue is partitioned between H20 and Et0Ac. The two | ayers are

separ at éitep Endrepearativg afii7-d'lhenoel-(2-methotyecthyl)idatr HR® rama tharxiy rild/-inikale (b)ov er

MySO4, filtered, and concentrated in vacuo to yield 27.5&#90% of 10 as a
cl ear colorless 6&i:cky gum 3
3

N A\
> N

N

H F

F
5
6 O—
15 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,O (2X). The combined organic layers are washed with H,O
20 and brine, dried over MgSOQ,, 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



101H NMR (CDC13) 6 7.42(s, 1H), 7.25-7.10(m 2H), 7.05-6.85 (m 3H), 4.92
(br s, 1H), 4.46 (t, J=5.2 Hz, 2H), 3.86 (br s, 3 H, 3.74 (t, J= 5.1 Hz,
2H), 3. 32W0=2p11316$3343. 30-2. 75 (m 3H), 2.24 (br s, 2H), PCOAS2015982{78% 4H);
19F NWR (CDC13) 6 -57.52 (s, 3F), -12.64 (s, 1F), -136.03 (d, J= 11.3 Hz,
1F); M5 512 (M+l, 100% . 15To a solution of the above material (2.856 g,
5.59 mmol ) in Et20 (30 nl.) is added 2 NHCL/Et20 (3 nL, 6 nmmol ) dropw se. A
solid pre t e | 7 sqlutyl i The solid
s vashed TaEh ARaT T aRd EES0 PhEn Hocant od err g E B R e Vel T ow
sol i d i gCi@Esal vead4i(s Ar-BRB0KR, (JEO1 hB Hz hEn M 2T (M6O1,1M00%)s added unti |
the solution is slightly cloudy. After ca. 2 hrs solid precipitate appears.
Addi tional Et20 (5-10 20nl.) is added and then the suspension is placed in
the fridggp everehaation 6f WL Erifiuysd- ill[blfﬂﬁrmlo(‘i%éth% AR1P4- 4. 52 mol ) is
col l ected and dri ed under hi gh vacuum f or KINR DMSO-d6) 6 8. 32
(br %, 2rifluovomgthoesy-1HHindoF-343]-¢thanone (7) = 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. (s, 2H), 3.71 (t,
5.1Hz, 2H), 3.32 (s, 3H), 3.21-3.07 (m 3H), 2. ¥k gH, 1.80-1.62
(m 4H) 19F NNR(DM‘EQ 25d6) 6 -56.79 (s, 3F), -119. 343(, 1F§, -134.53

(d, J = 9.6 Hz, . MB 512 (M+1 100% . CHIN Theporeti C 53.06% H
5. 16% N742%( N d-_s 1.0 H20). Found: C 53. o

Q-

% N 7.22, d
6.64% WO 2011/ U
[ 4- (5- Am nonet hy >' ophenyl ) pi peri di ne-1-yl ][ 731 uorb- 1- ( 2- met hoxyet hy
|)-4- trifluoronethoxy- i ndol - 3-yl | met hanone Benzg@ate ()0 benzoate salt).
A 20-L gl ass-jackefed reactor already containing a tol uede sol ution assuned
to contain [445-
am nonet hy1- 2-f | uor gphenyl ) pi peri dine-1-yl ][ 7-fl uor o-1- (2 ret hoxyet hyl ) - 4-
5trifluoronet hoxy-1H i ndoI- 3-yl ] nmet hanone (1320 g, 2.58 nol) is sti rred and

heated to 61 I & ¢ 3#561 81%1{)% t he
benzoic acid @as%?faéso §19d3§ exa elg( zf)lﬁ &qusd%%i gﬁéhe réac fon IS
heat ed ti@82/mioWhdrhes mixtin® iskedeiht WOrh dvéﬁﬁght TLC indicates the reaction is

am nonet hyl- 2-fl uor ophenyl) pi peri di ne- [ 7-fl uoro-1-(2-nethoxyet hyl) - 4-

trifl uorOmRgercy TAHNXtE1s &0l4d that RAH Hﬁ’é pa@ﬁ%sql Betpigen HpOgnd Fitagn Ehe two

d 5
PheT® cadfy ARk depatied JGRNES L EAEH b RAOPLARRESr R NHEORPEK R HBand> T
C, bot h trhve, diddravienlyl gy, ﬁhfa“eat,canmcngceatreteéumnpmd dihd ctude rmaeam‘l iisopurifeed

| | oved t | to. rt t ' d and
thepr odiciliaeet i dpant BDaF | T a0 efs Rl M ¢ Qal b A
sol vent ¢NbxliyER-RESRRIEANMEOTHOLYE8D3(E, 13 1amz qm m@)sa%e(n{ hH)54 5, After

drying partially b% suction, the product is, Stransterred to a |ng oven
{

wher e i t= #.8 Hi 2B, 176 40/ T4dt H@,r?di)né 3p4s, @ﬁ)anﬁﬁ\ﬁ‘ﬁﬂt(ﬁ@ﬂ@ 6 -57.74 (s, 3F
f | L] %511 t thyl)-4-trifl th
S onerul e 8 YT g )31 11 oot o

rrp = 156 159 C. Elenental analysis: Calculated for C25H26F5N303 C7H602: C,

60.66; H_5.09: N, 6.63. Found: C, 60.44: H 5. 0L:N, 6.87. Infrared
spect r alSteR & UPreparatiam of 7-Fhipyo-1:@omethpsy-pthyl sd-qriflugoomethggy-1 H-indole-3-

carboxylic acid (8)
O O

OCF, \CF, OCF; \—OH
A\ N
N ~ N

F 2 F 2

! O0— 8 O0—
20 A mixture of 7 (23.4 g, 62.6 mmol) in MeOH (100 mL) and 5 M NaOH (100 mL) is

heated at 80 °C overnight. LC/MS indicates that the reaction is complete. The reaction



201256, 1232, 1211, 1158, 1117, 999, 826. WD 2011/106334PCT/ US2011/ 025785
14 Schenme 2 53-Bronp-4-fl uorobenzyl am ne hydrochl oride (Wchem) is reacted
wi t h pyriwonrettoedser oni c acid (C ariant or Boron Ml eculpamjuseerraes’as cohol i c
solvent with a boiling point of at |edst that of isopropyl alcohol, such as
n- propyl al cohol, n-butyl alcohol and the |ike; polar aprotic solvent such
as di net hyl formam de, 1-nethyl-2-pyrrolidone, dinethylsulfoxide, and the

i ke et [a VAT ' and
the 11 ke P BeDog iR T 5 fen SoEhYed 3 MRS Rt o bR MR TR v

ment i onedmdund I\selmsslvadldl M emdltlmntxhahpd esthriafO oficca Biagatdws loat &l @l«s,wlys uch as

1,1 -bis nyl ph i no)f ).di chl ori d. hl oy onet hane
corp! ex CIHIRIDHTI - CROBLIN. tHk PR H LSRRI ) ST DpE ot BRa. ( ne
li ke Wi tddgsif éit@dc?ﬁtwiiﬁ@d WHE szodﬂdmetdr?&l dvet RISOE, ﬁl@é“f@&raﬁa %&eﬁfrat%ﬁ!%z

boi | i ng p0|nt of the Suzuki coupling reaction mxture provid

pyridi ngacars The residihisssupaniel meDCB baptansr(d @0} oThehiehltermwdedé%étga%%é
2, 2- 4- 1
Pyar oc B Rihlsn it oUREGa 3 by AR o kA Pk LR VP Pt

tirfl uormpcetlylm.ﬂ (g 12DEN0O ndSH)I 4 49 (tO.U%BJ@HPzCzHﬁ Bymr(t,des 4.9 Hz, 2H),
trlfluoroacet%%bf;uorlde ent a IuorogF gé§ trifluoroacetate and the i ke,

0 a tri3dUGr SHBLUNAR ADEE) o ert 14 (e Gr{debT i EEVEMMSUOR as et hy|
acet at e, §,~the like; an aromatic hydrocarbon sol vent
such as(PiIue 3?§§§@&ffége/g chl ori nated hydrocarbon solvent such as WO
201m3106334PCT/U82011/025785 15 net hyl ene chl oride, 1,2-dichloroethane, or
the |i kestegH:apPkdpatatich aamtzyhaﬂum-wqamlmo-stﬁn[ﬂemamrp(phlemtethﬂwt 0
about 30 C., followed by treatnment with hydrochloric acid

2, 2, 2- TrirHlugsemethoxy-1¢#{- HEWﬁ%‘ﬁﬁpl?ql’dﬂnpme?ﬂub‘éﬂﬂyll*)nzﬁbélc&m‘blée fdr ochl ori de
i's reduced 5to under hydrogenation conditions to conpoundg 14 by treatnent
wi t h hydrogen |§ the presence of a hydrogenation catalyst yeags Pt02, Pd/C,

Pd( OH) 2, Fhkjé@ Lty like, with or wthout added |-- d such as
HC1 and the |iKe,/ or organic acid such as ike, in a
hydr ogenat | ~ct|on sol vent such as an as et hanol ,
i sopropyl and the |ike; or acetlc or a mxture of/an al coho
sol vent or~agétig aci d \\ AN oF

3

Fe N T
o)
F
80\ 9

O

—_—

A mixture of 8 (19.1 g, 59.6 mmol), EtsN (24.8 mL, 177.9 mmol), 2,2,2-trifluoro-N-(4-

15 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
layers are separated, and the organic layer is washed with brine, dried over MgSOy, filtered,
and concentrated in vacuo. The crude material is purified on silica gel with heptane/EtOAc

20 (40/60 to 0/100) as eluant 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
(CDCl3) & -57.54 (s, 3F), -75.39 (s, 3F), -119.31 (s, 1F), -134.96 (d, J = 11.3 Hz, 1F); MS 608
(M+1, 100%).
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10and water, at hydrogenation reaction tenperature of fromabout 10 to
about 60 C, and hydrogenation pressure of from about 20 to about 1000 psi.
The conpowodouf10633e present invention is basic, and suchlkCtarspaanes78s usefu
in the formof the free base or in the formof a pharnmaceutically
acceptable acid addition salt thereof 15 Acid addition salts may be a
nore convenient formfor use; and in practice, use of the salt form

i nher ent T ' i be
used o e EPHb IR I8 bRl eR, DARGr i) BpePRL s I

pr oduce,(2whethogypetiyhett trifla or oninethdxye bHkiad el-3yH anethasob¢ bydroghlactlesakiil @
salts, that is, salts whose anions are non-toxic to the 20patignt in

phar maceuti cal doses of Fhe salts, so that the benefici al inhiE'
effects inherent in_the fieepase are not vitiated by side—-e{fe
ascri bable to _tthe anio -.\AIV ough pharnaceuticalky3-%\ea abl
sai d basic §&hpo is/preferned, all acid additidn SaJts\aré
sour ces of ee base rm/ven it the partrc 9 NS
desired o i nterme aﬂe product as, for . when the salt is
formed onl Nour poses B 25purification, and N i cation,Her when it
is used as ilnterkediate in preparing a pharmaceutical |l y acceptable salt by
ion exchangg prgcedur®s. Pharnmaceutically acceptable galts within the scope
of the inventioh include those derived fromm neral agjds and organic

aci ds, and incl udé hydrohalides, e.g. hydrochloride and hydrobroni de,

sul fates, phogphatigare dﬁ9tq3@rg§§9.3 Mhé FRVROH @08 hal BS addddldabas K (st at es,

tartrates, nml onates, oxal ates, salliglates,‘SOppop[onates, succi nat es,

f unal at d6;-Sreatéhmeeol, dretohwedand2®imd- H:Ohybiripmyxtalsts baaedas 1t oeonrightt d<;/MS

tosyl at ellsltiii engL S8l 1S1il| id L rl"to(g.a'i‘ﬁes feaqllo_npr}ntx?lrlélci) clotnarlgt{a L 3 vacuo to remove

nmet hanesu Foﬁa S, e? anes ? 8 at es, %enzene%ul onzﬁ? es,

p- t ol uengsdtbf tlRah@Banoty ThOREXE Siddratidicd Detndn GLONAITROAR. Mhkewp addylckCatt ar

salt is salt of the compound of forrmula | is the hydrochloride salt.

Anot her sgh#raicdandrthe anganistlaycnes yeshee withi i ye; driedhever MenQut Blteredt he

conpoun f . 3 i’ : ferred
danﬁ.coé%%%ea ih v%c‘ggltééplseg(?%%é #Q?ﬁgjlﬁﬁfd gﬁ%ﬂ%&f &?&1&&&&%&

phar maceutically accep pres 'nvention 1s°the benzoate
of the CENIMRLDEL:fd7rI(8 1IH), AS5\Weld (naLFDeT. 08-6U8Setny 3H) D2 gelsf 1E} 4206

pur posed el pants PRk BRSP 1 Ho. L Okound:! Hor 2D dgie - SXBPO L PB of

the sol ubdd Y, ﬂﬁf,ﬁ?fs?ﬂ?ﬁﬁg,béﬁii)!"@@mﬂ/ﬂ?{e([(ﬁﬁélg)ss andot e panenis4qonmeeUunss osi de

products and/or starting materials by techniques well '’known to those

ski | | ed (dn/ £Hé.3ddt, 1IEANOSdR iyltlo1@0%ur t her feature of the invention, the
acid addition salt of the conpound 10of this invention may be prepared by
reaction of the free base with the appropriate acid, by the

15 To a solution of the above material (2.856 g, 5.59 mmol) in Et,O (30 mL) is added 2 N

Ay
(/
4;3’ of

as

, per se,i

HCI/Et,0O (3 mL, 6 mmol) dropwise. A solid precipitate forms and the ethereal solution is
decanted off. The solid is washed with additional Et,0 then decanted off. The remaining pale
yellow solid is dissolved in warm MeOH (10 mL) then Et;0 (50 mL) is added until the
solution is slightly cloudy. After ca. 2 hrs solid precipitate appears. Additional Et;O (5-10
20  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.
'H NMR (DMSO-dg) & 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,
2H), 3.32 (s, 3H), 3.21-3.07 (m, 3H), 2.99 (br s, 2H), 1.80-1.62 (m, 4H); "’F NMR (DMSO-
25 de) 8 -56.79 (s, 3F), -119.34 (s, 1F), -134.53 (d, J =9.6 Hz, 1F); MS 512 (M+1, 100%). CHN:
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, Cl 6.64%.



application or adaptation of known nethods. For exanple, the acid addition
salts of the conpound of this invention nmay be prepared either by

di ssol vi nyot2he/for33@¢ base in water or aqueous al cohol solraTiuseoian2zT8Her

sui tabl e solvents containing the apprBpriate acid and isolating the salt by
evaporating the solution, or by reacting the free base and acid in an
150organi c solvent, in which case the salt separates directly or can be

obt ai nedy&_ b {001 _ _ 18 _3Gi itihien_salts of
he compban angRe-2 M bph AR R RE L T nug R SN RLRR. T e
appl i cattridluoosmeadhapy-dii-ordodB-H{hoethanatdBeszoateql 0 beanptesalt)he par ent
conpound f the invention can be regenerated fromtheir acid addjitjon

sal s, by’ 2P dat Homec T Ao RAHY SO meggabots LG B RETE ShT ut i on
or aqUeQH@n@HHBgL@iﬁ@kﬁ%bﬂﬂnﬁﬂé&ﬁﬁ&I Opi-Bloerot NE-ARIGREARAGUE of Conpound A
is preferred. 25The starti'ng materials and internedi ates” may be prepared by
t he Zappltrifaeioowsthoxyadaprdat-3 ohlnethdonoanl 328 12hdd8 mdlpis stxadphEhentediodd s

describ in th er e Exa s qr their vi ous chemi cal, equi val ents.
The pr edBHES I HoT o8 1% S1eD5 ATt ts L e RN he above
schene ly3Rasthnc@6.08Ug Mk addbg PhOFASE®RSs hesmed tIE eheicht ik @Ecdeh&lith [4-(5-
preparation constitute further features of the present invention. WO

2011/ 10633amusthyis>deraphendpincridinest-yoi7-Apeypel e drsy#bylirded above, and
uni css. ot b ARl PRl SckorFingBY BP0 1 ol SR kMR, ko™
meahd ngscryshAMaoatposyredsed @& 74 ‘BN d2ftear Dhiis itboleattyonoinicosled et biadipafce0 dai |y
°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
15 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-trifluoromethoxy-1H-indol-3-
ylJmethanone benzoate as a colorless solid: 1408.8 g (86%), mp = 156-159 °C. Elemental
analysis: Calculated for C,sH,6FsN303.C7HgO,: 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,
20 1256, 1232, 1211, 1158, 1117, 999, 826.



BOC or Boctert-butyl carbamate BOPbenzotriazol-1-yl-oxytris (di methyl am no)
phosphoni um 10n-Bu3SnHt ri-n-butyltin hydride t-Butert-butyl Cbzbenzyl

car banat ewBCahi@ss4t r ansf er cat al yst DAST(di et hyl am no) PemitSao1102378% uor i de
(Et 2NSF3) 15DCCdi cycl ohexyl car bodi i mide DCMli chl or onet hane (CH2d 2)

DI C1, 3-di i sopropyl carbodi i m de DI PEAdi i sopropyl et hyl am ne

DVAP4- (N, N- di met hyl am no) pyri di ne 20DVP r eagent Dess-Marti n Peri odi nane
reagent DMFdi net hyl f or mam de DVSQdi | f oxi de EAel enental anal ysis
EDCl 1- et hy1- 3-( 3-di met hyl am nopr opyrgﬂc}é{%di i m de HCl 25eqequi val ent (s)

Et et hyl Et20di et hyl ether EtOHet hanol EtOAcethyl acetate

HO.__OH
~B~ NH,
1. PdCL(dppf)CH,CI,
NH X aq. i-PrOH F
2, | -

F N/ rtto 80 °C to 15 °C Yz
2. 2N HCI

Br 3. CH,CI, Xy

1 4. 50% NaOH L 12 —
5. BuOAc
6. TFAA, 5°C
o1 | 7 10% Na,CO,
StP 1 1 '8. 5.6 N HCl in i-PrOH
9. BuOAc
\
o o
N&F 1. H,, 5% PY/C NJ\’<F
o LF CH,OH, rt o LF
F 2. BUOAc F
step 2 Z
HCI | Hel
NS
N N
H 13
14
5 3-Bromo-4-fluorobenzylamine hydrochloride (Wychem) is reacted with pyridine-4-

boronic acid (Clariant or Boron Molecular) in an alcoholic solvent with a boiling point of at
least that of isopropyl alcohol, such as n-propyl alcohol, n-butyl alcohol and the like; polar
aprotic solvent such as dimethylformamide, 1-methyl-2-pyrrolidone, dimethylsulfoxide, and
the like etheral solvent such as 2-methyltetrahydrofuran, dimethoxyethane, and the like.

10 Compound 12 and compound 13 in mixture of any of the above mentioned solvents and water
in the presence of a suitable catalyst such as 1,1’-bis(diphenylphosphino)ferrocene-
palladium(IT)dichloride dichloromethane complex (PdCl,dppf-CH,Cl,), Pd(PPhs),,
PdCl,(PPh;),, 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

20 as an ester solvent such as ethyl acetate, isopropyl acetate, or the like; an aromatic
hydrocarbon solvent such as toluene, or the like; a chlorinated hydrocarbon solvent such as
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temperature of about -20 to about 30 °C., followed by treatment with hydrochloric acid.

2,2,2-Trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetamide hydrochloride is reduced
5  tounder hydrogenation conditions to compound 14 by treatment with hydrogen in the

presence of a 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, in a hydrogenation reaction solvent such as an alcohol solvent such as ethanol,
isopropyl alcohol and the like; or acetic acid; or a mixture of an alcohol solvent or acetic acid

10 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.

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.

15

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
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

20 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 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

25 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, e.g. hydrochloride and hydrobromide, sulfates, phosphates,
nitrates, sulfamates, acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates,

30  propionates, succinates, fumarates, maleates, methylene-bis-b- hydroxynaphthoates,
benzoates, tosylates, gentisates, isethionates, di-p-toluoyltartrates, methanesulfonates,
cthanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates and quinates.
A more particular salt is salt of the compound of formula I is the hydrochloride salt. Another

particular salt of the present invention is the fumarate of the compound of formula I. A
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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
15 organic solvent, in which case the salt separates directly or can be obtained by concentration

of the solution.

The acid addition salts of the compound of this invention can be regenerated from the
salts by the application or adaptation of known methods. For example, the parent compound
20 of the invention can be regenerated from their acid addition salts by treatment with an alkali,

¢.g. aqueous sodium bicarbonate solution or aqueous ammonia solution.

In particular, the monobenzoate of Compound A is preferred.

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
30  and, as such, the processes described herein for their preparation constitute further features of

the present invention.



"Hydrate" nmeans a sol vate wherein the solvent nolecule {s) is/are H20. 15
"Patient" includes both human and ot her mammal s. "Pharmaceutically

accept ablwoestgs3snef ers to esters that hydrol yze in vi waTamsdonioei7esle t hose
that break down readily in the human Body to | eave the parent conpound or a
salt 20t hereof, Suitable ester groups include, for exanple, those derived
from pharmaceutically acceptable aliphatic carboxylic acids, particularly

al kanoi ¢, al kenoi ¢, cycl oal kanoi Eis@ijAﬁhtlé%ﬁgﬁsOi c acids, in which each

al kyl or al kenyl noiety advantageously has not nore than 6 carbon atons.
Exenpl ary estAer sseil abdwugend tromeghest, thadetcaptsy oftho pivenade she folibwirag es,

acryl ate et hyl succi nates,. and.the |ike. 2 " Ph eutically
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conpounds of the present invention which are, within the scope of sound
medi cal judgnent, suitable for use in contact with the tissues of patients
withSundue toX€Rity, irritatdceenitalel ergi c response, and the |ike,
conmensur ate w a reasona benefit/risk.ratio, and effective for
30their i nter%fgﬁuse of thebj(:%'r%glﬂﬁla%bu&m{lﬁrélei nvention. The term "prodrug"
refers to comp@unds that areawi@piagdhy transforned in vivo to yield the
parent conpound of the above formula, for exanple by hydrolysis in blood.
Functional grdp9orBest may derbapil grspamatenst or ned, by metabolic cl eavage,

in vivo form | ass of gro iva_ Wi -

2011/ 106334PCH bis201 1/ 02578&’%%6%?%36 Ao @gﬁn%gﬁ%‘g‘%%h? MY ent i on.
Theyo i ncl ude,n-BujSti e not | itmid-batyttm Isdeide gr oups as al kanoyl (such as
acetyl, propanoyl, butanoyl, and the like), unsubstituted and substituted
aroyl (such d@sBibenzoyl and deiduiiut ed benzoyl), al koxycarbonyl (such as

et hoxycar bony trial kyl silyl 3E)su h as trimethyl- and triethysilyl),
nonoest er s fo¢¢?&ed with di car%B?( P& %Ys 5(such as succinyl), and the

| i ke. Becausepqf the ease wighasadpirsherich@lydet abolically cl eavabl e groups of
t he conpounds of this invention are cleaved in vivo, the conpounds bearing

such groups de8SEs pro- dr ugddictiydarsiaapeibive &rifbecaide (5N 3t abol i cal |y
cl eavabl e groups have the advantage that they may exhibit inproved
bi okvai | abi | i?yCas a resul t Beyciriancadodisnigsi ity and/or rate of

absorption cqpfgfred upon thﬁclﬂ@foﬁi&haﬁ@@ﬁ?@ by virtue of the presence of
the 10netabolically cleavabl e group. A thofough discussion is provided in

Desi gn of Praoreugs, H Bundgadifsopesbylcdibsgiviigs (1985); Methods in
Enzynol ogy; K. Wdder et al, Ed., Academ c Press, 42, 309-396 (1985); A
Text book of DPW&EADesi gn and dbeorobprttaming ogsgaar d- Lar sen and H. Bandaged,

ed., Chapter Sy agPesign and i cati.0ps of Pradrugs” 113-191(1991);
Advanced Drug%ﬂi)\?ery Revi eﬁﬁ?’&\{ﬁlﬂﬁﬁ]ﬁ'&%ﬂé&@py&fa%- 38, (1992); J. Pharm
Sci20 77.,28DMP r¢d88) ; ChamssRhatimPcBodlihane ddagdvakeya et al, 32, 692
(1984); Pro-drugs as Novel Delivery Systenms, T. Hi guchi and V. Stella, 14
A. C.S. Synmpod?Mh Seri es, andillBP@B’E%’é??gmﬁPe Carriers in Drug Design, E.B.
Roche, ed., irtan Pharma i .50ci ati on and Perganon Press, 1987,
whi ch are i n?gﬁggzat ed here%ﬁ%g&gellfféggﬁce. 20" Phar maceuti cal | y accept abl e
salts" refers£Ao the rel ati widmemadrantlygxisc, i norgani c and organi c acid

addition salt nd base addjtion lts, of conpounds of . th resent
i nvention. Tf@%ﬁ salts candlﬁéth%]l’%'zg'figﬂethﬁa@?ptogpmﬁ %dmtdﬁgn‘% ﬁgf i sol ation

andypuri fi catejqon of the equivalent(s)

Et ethyl
EtrO diethyl ether
EtOH ethanol
EtOAc cthyl acetate

30 FMOC 9-fluorenylmethoxycarbonyl
HOAt 1-hydroxy-7-azabensotriazole
HOBT 1-hydroxybenztriazole

HOSu N-hydroxysuccinamide



conpounds. In particular, acid addition salts can be prepared by separately
reacting the purified conpound in its free base formwith a suitable

organi ¢ owoinorgessdc aci d and isolating 25the salt thusPCoruseal/0Beespl ary
acid addition salts include the hydrotsrom de, hydrochl oride, sulfate,

bi sul fate, phosphate, nitrate, acetate, oxal ate, valerate, ol eate,
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tosylate, cit , mal eate, > C s te, naphthyl ate,
mesyl ate, gl uIJ(i:o gpt onate, | aﬁé [ r%ﬁ%?é&@ﬁ@?@%%%&ﬂh | onat es,

sal i cyl at es, Ipkdpi onat es, ndithyphedembivse 8:ltydddoxynapht hoat es, genti sat es,
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exanple S'M Berge, et al., "Pharmaceutical Salts,” J. Pharm Sci., 66 1-19
(197¥) whi ch MeOHncor por at edn¢tbamiln by ref erence. Base addition salts can

al so be prepare separatel y, reacti the purified WO
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TLC

25 thin layer chromatography

Definitions
As used above, and throughout the description of the invention, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:
30
"Acid bioisostere" means a group which has chemical and physical similarities
producing broadly similar biological properties to a carboxy group (see Lipinski, Annual

Reports in Medicinal Chemistry, "Bioisosterism In Drug Design” 21, 283 (1986); Yun,



to a disease condition or disorder. The terns also include but are not
limted to palliative therapy that is non-curative. WO
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i n h@nufacturing processes, for isolation and purification purposes, and in
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base addition salts nay be fornmed and are sinply a nore conveni ent form of
use; and in practice, use o he sal t. forminherentl.y. nts to use of the
free acid for%ﬁ%§6e ﬂmm“aﬁpgﬁ%’wﬂﬁpgtP%ﬁﬂ% %Hﬂﬁﬁy¥ﬁgyﬁﬁéention cont ai ns
a b?§ic group, or a sufficiently basic bioisostere, acid addition salts may
be Tormed and are sinply a nore convenient formfor use; and in practice,
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2011/ 106334PCT/ US2011/ 025785 23 Anot her object of the present
invention is to provide a pharmaceutical conposition conprising, a
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pharmaceutically acceptable carrier or ent.
those that break down readily in the human body to leave the parent compound or a salt

20 thereof, Suitable ester groups include, for example, those derived from pharmaceutically
acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic and
alkanedioic acids, in which each alkyl or alkenyl moiety advantageously has not more than 6
carbon atoms. Exemplary esters include formates, acetates, propionates, butyrates, acrylates,
ethylsuccinates, and the like.

25

"Pharmaceutically acceptable prodrugs” as used herein refers to those prodrugs of the
compounds of the present invention which are, within the scope of sound medical judgment,
suitable for use in contact with the tissues of patients with undue toxicity, irritation, allergic
response, and the like, commensurate with a reasonable benefit/risk ratio, and effective for

30  their intended use of the compounds of the invention. The term "prodrug" refers to
compounds that are rapidly transformed in vivo to yield the parent compound of the above
formula, for example by hydrolysis in blood. Functional groups that may be rapidly

transformed, by metabolic cleavage, in vivo form a class of groups reactive with the carboxyl
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SUSpens!1@83,whi@hafetiabdrpoﬁtﬂdmet@ﬂﬂ5yreﬁ*eﬂeﬁws or syrups Exerrpl ary susp_endl ng
agents include ethoxyl ated isostearyl alcohols, polyoxyethylene sorbitol
and sorbitan esters, 10m crocrystalline cellul ose, alum num netahydroxi de,

benypni te, ag@héﬁ%@utﬂﬁy %E?egﬁa%?ergans” Rfers to the relatively non-toxic, inorganic and

organic acid addition salts, and base addition salts, of compounds of the present invention.
These: salts can be prepared in situ during the final isolation and purification of the
compounds. In particular, acid addition salts can be prepared by separately reacting the
purified compound in its free base form with a suitable organic or inorganic acid and isolating
25  the salt thus formed. Exemplary acid addition salts include the hydrobromide, hydrochloride,
sulfate, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate,
laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, sulfamates, malonates,
salicylates, propionates, methylene-bis-B-hydroxynaphthoates, gentisates, isethionates, di-p-
30 toluoyltartrates, methanesulfonates, ethanesulfonates, benzenesulfonates, p-toluenesulfonates,
cyclohexylsulfamates and laurylsulfonate salts, and the like. See, for example S.M. Berge, ct

al., "Pharmaceutical Salts," J. Pharm. Sci., 66, 1-19 (1977) which is incorporated herein by

reference. Base addition salts can also be prepared by separately reacting the purified



m xtures of these substances. Exenplary antibacterial and antifungal agents
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chl or obutwoabi11/pbssaol , sorbic acid, and the |like. ExenplPamyuse&iones’8E agent s
i ncl ude sugars, sodiumchloride and tHe |ike. Exenplary adsorption del ayi ng
agents to prolong absorption include al um num nonost earate 15and gel ati n.
Exenpl ary adsorption pronoting agents to enhance absorption include

di net hyl

sol vent o HohRE|rER RREHE e BB A Rani ESEIRBLARK (L EAER St 30k s
stabi li zfermcd i Bk tadmma‘saﬂts 1ndhd1@p1(aﬁ*mamutlsaltqu)taldb Ingertad land asmp:rwbyl

al cohol , I nat th acetate, benz | cohol., tetrahydrofurfuryl
21 conol ‘SRS Banbo e Bide Hia e FePsmymertcyiny Baromasiac b ete: Gidcol

gl ycer 0|a;1urﬁf?1|uﬁﬁ‘§an¥| ?H@s&@ﬁhﬁﬁ@b&ass‘iﬁrﬁ%&l@d& BrrEdd &yitlvR eNRefle bﬁéan( r) 60,
cetostearyl alcohol, nyristyl alcohol, glyceryl nono- steara?e and sodi um

| auryl sudftenealts mmpepamdcﬁ@ls metal bases sandi inghide V@Qemmﬂed@lw@u(ns uch as
cottons roundnut ol ol.i ve  oi a

cesane duyoidesp PR Ry e ey iR RS it el Rig Rl

l'i ke, ormsdhictiakl 1/dRdxidd RS WlrdxiRsRdIHdEkANSIRRbIcEXEAPbakudexioh IQMfSﬂir@

i nclude lactose, mlk sugar, sodiumcitrate, calcium 25carbonate, dical cium

phos phatmepa@b&w@wﬂ% ‘§lﬂlﬁlﬂ byyreaifigeni desiesy | th@rrn@ét@Ieasfaéthandawrgfemt&y aci ds
d t. t | |
and cer SAMTAEATRL B4 IERLES e AP LYy R RRTh A LS hIE TBERERIND,

pol Y@t hytbeioiy gﬂld/MEbﬁtablﬁ}hﬁ)lf nicd &a b tahtn@ge retlgzlesmylabﬁn@ Mdlethyl-cghmbmn&t ion

with a conpound of the present 30 |nyvention. rapeutic agents used in
conbi natygRe- i §IAinG; %%8%3 BB &I@géﬂfithm%ﬁiewmaw PRI9 OBEPCAHi ni st er ed

separ at ‘%Ilé‘chaxﬁu'la{ﬂﬁhr%rgd’rgé’iﬁé N- Qén@&@l@ﬁé’fﬁﬁ%dé dl-ghgllja(rf]lg gﬁgé?ém terial in the

phar maceut | cal sition ot than the conp ornmulla 1 is
gener al Itys(diydl@myrmnmdl)famlamdhdmwramdthylaﬂmonﬂmnh}ambxim opethylamsneof t he

active c ound suc s solybiljty, t 1/10 334PCT/ US2011/ 025785 25
o 1 curGr g SRS Ao, SO BIERG T B BCB ved i n
phalﬂﬁCQB&Mﬁ&hwﬁﬁ@ﬁhhﬁﬁ1£&Q%%ﬁ%ﬁﬂﬁhﬁm1%%%hﬂmﬁﬁksm, @ik A REB1ardiad] um
citrate, cal cium carbonate caIC|unn£hosphate and di sintegrating agents

such as ohydamine, basiyi amigo aeidsis anlgsioe pr pgingenphedicselpheatasingomitiheldken t h
| ubricants such as magnesi um stearate, sodium|lauryl sulfate 5and talc may
be used for preparing tablets. The pharmaceutical conpositions may be

present ed i n "gsBatd @tahoh Physitit Bssasiatiebbfd Sompiunt B t1gs BIvEhRs wRBDVEESS
aqueous sol utions or suspenS|ons |njectable solutions, elixirs or syrups.

10 " Li quneredalyspienolsewes. niunshysia! aeaaim meudachydiescadwpdingd I ecrtén
adnk(pl Stlﬁ{tgrg:e% e SBR’&%%ﬂ tcag§bl‘e A sbﬁ'ﬂbﬁ] P%{Qm 195\1’1161?61%@] Hore solvent

pharmaceuti cal [y accepta sl ons, S, suspensions, syrups and
ehmmmWMMMmmMMMM%mWMmNMwmmmmmMMM@fmmww

I h I
ggrhg: PI elilg%]tp%‘sg!@rﬁjogl?t Ht?%grgmliiﬁgp gp#l issgg@ienso Va?esa txempi’élry SO \Cf)at\e/sel?ltcl%de hydrates,

cthanolates, methanolates, and the like.

25 “Treating” and "Treatment" mean administration of a compound to either ameliorate a
disease condition or disorder, or prevent a disease condition or disorder. Or, the slowing of the
progression of the disease condition or disorder. And these also refer to reducing susceptibility
to a disease condition or disorder. The terms also include but are not limited to palliative
therapy that is non-curative.

30



Solid conpositions may al so be enployed as fillers in soft and hard-filled
gel atin capsul es using such excipients as |lactose or mlk sugar as well as
hi gh nol ewol2ari/meisght pol yet hyl ene gl ycol s, and the |i keCTaB2011/025785Men
aqueous suspensions are used they cam2contain enul sifying agents or agents
which facilitate suspension. The oily phase of the emul sion pharnmaceuti cal
conposition may be constituted from 25known ingredients in a known manner.
Wil e the phase may conprise neregy@dpafehgis i er (otherw se known as an
enul gent), it desirably conprises a mxture of at | east one enulsifier with
a fat or an oil or with both a fat and an oil. In a partlcular enbodi nment ,

a hydrophilic epmul sifier incl yded together with a h|||c enuIS|f|er
That acre as WRbrefErnpSlaintensgar HoptiorE BT ey i ey f g Ehout

stabi | i zefafSDihéRise up the enul sifying wax, and the way 30together with the
oil and fat nake up the enul sifying ointnent base which forns the oily

di sper sed phase of the creamfornulations. WD 2011/ 106334PCT/US2011/ 025785

cxampl e, a | aatns RS I GRTRRE kSIS TR A TRy ng.

two or raplreﬁglélwfdam s@hcusla&pwaé}n@ﬁnprc@whamg GinyieRterinD W apetidht &r aical ,
mannitol, sorbitol, glycerol and &kghylene gl ycol (1ncluding PEG 400)
and i xtthereef anaffestive qrn@u&t@éa@amppuﬁ Fgrmgladl areycogrssiongdimgyN-ontdeupredme,
5conpou r tration of the active ingredient
throughqﬂﬁggé%PﬁgggQﬁ%ﬁgﬁﬂggwg%fg@a%ﬁggggp The choice of suitable oils
or f@ts for a fornmulation is based on achieving the desired properties.

Thus the crea oul d p eferabl y be non- greasy, non- stalnlng and shabl e
10pr oduct wi A E@rtpam% % GAdP %&9 r g mpaiien 15@&@&5@%@%% COBBLSTEPN W her
cont ai n%f&ltln%‘é rd@llngeﬁ&o calbefl@ &&t‘itﬂ{ Quch R 1@&61’91219@%'0%@%1%%% aec%hﬁ)roﬁn@UCh
as di-isopropyl myristate, ecy ol eate, 1s0 ropy pal'm
stearateﬁﬁzmmﬂmykh@xphegmhdhga@emdm1&0&Mgmdmoha®mamdhemcqhdﬂnsdBMEmE known
as d. These be used al one or in conbination
R L e B U e e S A SR

i pigls such as white 15soft paraffln and/or liquid paraffin or other

m neral oils can be used. In practice, a conpound/ pharnmaceutica

conposi ti ons Yt anh@em@wmemtmféhﬂ ingentipayis bancghid ofitecpngel dermagolsgicalabl e
formul at | i Mol stra ion,
i nel udi nél%lggrlé oanlI't | 8 rallaqplc ap %’ 0881 & 1ngbudn§ W s{e%ngb? %atlenl nI\l/ea?gl naI

col onic th&@@fad’rﬁd”ifeeﬁaé atﬁbllilﬁ|0lﬂdch@lpsult&whﬁHMB@ta%@bfa@ﬂHﬁlﬂjﬂo@ir i ntravenous,
intradermal, intrathecal and
20 The compounds of the invention optionally are supplied as salts. Those salts that are
pharmaceutically acceptable are of particular interest since they are useful in administering the
foregoing compounds for medical purposes. Salts that are not pharmaceutically acceptable are
useful in manufacturing processes, for isolation and purification purposes, and in some
instances, for use in separating stereoisomeric forms of the compounds of this invention. The

25 latter is particularly true of amine salts prepared from optically active amines.

Where the compound of the invention contains a carboxy group, or a sufficiently
acidic bioisostere, base addition salts may be formed and are simply a more convenient form
of use; and in practice, use of the salt form inherently amounts to use of the free acid form.

30

Also, where the compound of the invention contains a basic group, or a sufficiently

basic bioisostere, acid addition salts may be formed and are simply a more convenient form

for use; and in practice, use of the salt form inherently amounts to use of the free base form.



epidural), intracisternal and intraperitoneal. It will be appreciated that
the preferred route nmay vary with for exanple the condition of the
reci pi entwo2Phzmosaseeut i cal | y acceptabl e dosage forns" reC&rs2i0/0ek9889e
forns of the conpound 25 of the inver®i on, and includes, for exanple,
tabl ets, dragees, powders, elixirs, syrups, liquid preparations, including
suspensi ons, sprays, inhalants tablets, |ozenges, enul sions, solutions,
granul es, capsul es and suppositories, as well as liquid preparations for
injections, including |iposone preparations. Techni ques and fornul ati ons
gener al | y mayAfmehdrobpdt ofthRprdsagtiovensorisao paoedd & prm3cénalemmpdbition
Publ i shing Co., Easton, PA latest edition. 30 ~Formul atjons suitable
for or al COQURRHest PaATTBHouSAYY PR e SBRFREPTa<omnopnd b o f Gdkh as
capsul eshafRERBEGIGTact FRIVEE SarB&CH &RBARI Ning a predeternined amount of the
active ingredient; "as a powder or granules; as solution or a suspension in
an ayueous liquid or a non- WO 2011/ 106334PCT/ US2011/ 025785 27 aqueous
|l iquid;, or as,an o0jl-in- roliquid enmulsjion . or a water-in-oj.l |iqui.d
emil si on. Tha! Barptrer PRgT G tap Ty Ras B il rRmfeelf S 5omPaSlion et yary
or past effoftit@M sid EkcleforadEzd08n GOTPERSRIa0Bo@bindlbHihBGpy OBéduedal |y with
one or nore 5accessory ingredients. Conpressed tables may be prepared by
conpr essnelgdasrt pusif AficEveraeridignts which &gnks Utihiged i asaerdppceavith 8- f | owi ng
form sugh, asi,g powder or granules, optionally mxed with a binder,
| ubricant, 1nert diluent, preservative, surface active or dispersing agent.
Mol ted tabl ets may be nade by nolding in a suitable nmachine a m xture of
t he powder ed conpounds isteneg%mjth.a inert liquid diluent. The tablets
may opti onal | \AUBVRIYRR @O AFOVIESCAIs 08 SERY NRsKA5E COPPRINEANOPT RPIEECHNS pr ovi de
sl ow or ; .ol I ; | I i : I, i
conposi tlﬁgﬁglegﬂg ru(g%lalgIt%atf&gg%ne{ﬁ)%?%étﬁ:é?ﬁ%ﬂ% Itag%eglgfsaﬁig%%?? %ﬁngsAggd r%lg){ ated in
accor danupevide talordermun combinetien arttl aghatnedcritngllstactepaadic dihentompousry tid t he
invention. 15 |f_desired d . re.effective distributi.on,.the.
conpoundSraRbar kg B et hcigin Gt afpre st rcpiiiobrtte. o
t ar get edjighehd orRhMicsy st ens such as a bioconpati bl e, biodegradabl e pol ymer
matrices (e.g., poly(d,l-lactide co-glycolide)), |iposones, and
m crospheres and subcutaneously or intranuscularly injected by a technique
20cal | ed subcut ane I nf_ranuscul ar of, t r.ovi d ont.i nu s| ow
ol case of ¢ ROTOBEE Ao Tt Fon Bt ERY e Boflh F sl M R eB oo unas
may be sh&hbdd seded h@ttotorabPl&cribi hithd liatdteR, éttyoueiods disddéKdinardiet ai ni ng
filter, or by incorporating sterilizing agents in the formof sterile solid
conpositions which can be dissolved in sterile water, or sone other sterile
i njgctabl e ' ' ' f Ti29. 0 i Ne far
nasal or | nnat sty BEE Bt ERrHAR gy SOTARELAR PGB Gn'iR

a pharmaceutically effective amount, a suboptimal effective amount, or combinations thereof,

so long as the final combination of ingredients comprises a pharmaceutically effective amount

of compounds that is effective in treating or preventing macular degeneration in a patient.
25 PHARMACOLOGY

Compounds according to the invention as described herein as being useful for being

able to inhibit beta-tryptase, and are also useful for treating inflammatory bowel disease.

30 A particular aspect of the invention provides for a compound according to the
invention to be administered in the form of a pharmaceutical composition, though the
compound may be administered alone. "Pharmaceutical composition" means a composition

comprising a compound of formula 1 and at least one component selected from the group



which are in a formsuitable to be adm nistered nasally or by inhalation to

a patient. The fornulation may contain a carrier, in a powder form having

a particlwoaoumelobsns exanple in the range 1 to 500 m cr omeT(USe@i 078

particle sizes in a range between 20 2nd 500 m crons in 30increnents of 5

m crons such as 30 mcrons, 35 mcrons, etc.). Suitable fornul ations

wherein the carrier is a liquid, for admnistration as for exanple a nasal

spray or. S . ctive

S e R S

pr epar edveartmsy dichgs prsavmgergenton@lersreli dnadgratimglagenys, bettohgl agees cohnudsifshnd\O

2011/ 106334PCT/ SZOllf:ﬁ 25785 28 ot her,. t her apeut,i c. agents. | nhal ati onal

t her apy 48SMFeFRHIPON SARTIRINGASP RIS WPHINSA8aN 0 SO REPYE- SV RBINR 3B 0N

sui t abl eﬂafv@ﬁn@'é@ént@ﬂ@i‘fu@hﬁigra%%ht@ rbold’fﬁ@b%eﬁt@%ﬂﬁ'b@étér@ﬂ%g%& Calﬂtlﬁfngall dpedsDf orm

suitable to be adm nistered orally to a patient. formul ations may be

pr esent edhashatipautie pgenin |lmtglogu1mg1a%©@tsc agroitos, deteezmeqrspr@mommm@, @mkh

cont ai ni redet er.n ne of t act,iv ent : ovvder or

o anul o< heBB FEFE TR STHEhu Rl 11 AR CabBEM G b Ral B G Leous

i qui d; T @PpaRitidhd maP b¥BkgEnted Mithe f(ﬁﬁlléf&hlﬁletsoﬁﬂl@ phatueds; pcsx;v@dr& ahhéﬁﬂsd

enuIS|on The active ingredient may al so be presented as a bolus, electuary

or past eolutigns or suspensimpminigeiablesobitionssiisirs o syprse Axemplars FpAIERE agansn”

nmeans f d

par ont eriy PACHEOLTabd RbuBhiS1 pRorRIL BE DR R A e inB S P LA e

enul®i onsicreuse s mﬂslosa,mhmmsmdtahyadreﬂqu,dmus)mm apat-h g aﬁd)tmgaoanm otmhi ch

may contajn su ndi ng agents and thic enl n ents and antj-oxi dants,

buf f or 5, MBHETEE | BEEANERE® 15KANR Fee ﬁéﬂ%@?ﬂfﬂ%ﬂf&%@%f%ﬁh%n i sot oni c,

and have, g sHbh 8P a@%ryéﬁrﬁﬁrﬁ?‘%aﬂﬁrﬁﬁnt:ﬁﬁe gbﬁg&soéhlﬁﬂ%@ufaﬂ&egﬁj&gl 6Pl ent .
"Formul at1 ons suitable for rect or vagin adm ni stration nmeans

f or mul atacehsnd thatlikar €xemphry sotneuigeats ieclide sngamdwidnins tldpede aetthaliky. or

vagi nal | 0.a patient ositories are a 20partic r formfor such

{ormi atiSHYEKR AL ?Pnoﬁif H°BH BYHPI ?P@in(ﬁ) n&%%%ﬁfﬁb@lw PRISSHRYENt i on

Wi t 5 suidnaleRtilOExbinplatyAhdsBEtRN PréthSiteSag@hts GG ERNRES alsidfRlioRIn A O&OE R er

pol yet hyl ene gl ycol or a suppository wax, which are solid at ordinary

t enper atsutfexidpand rqlech waé@ng@dynm@ﬁp@aramr dlupnts, saieenss, cyrslelcleﬁesptubnlmmme

r ectum of ggermﬁ 1{ 8 Ei%rnu 51on eta‘tgallaze?st e[uc?eCt %t\é cﬁf%%grrg suc se ct

" For mul aalgl on's sul m nrs 1 on means OI’ m.ll}an{)l ons t hat
are in dsdmopnl Aokl Etih I(Qtrlﬁdila’@?et@g}m&ta% eeef| ashaMeaahydrofuefugyl pijohsnt . The

formul ation is prefera adm ni stered by injectiaon, includi n%
trans rrust@amdrbenm@fer, ﬁQ’é(ﬁBuEmPVIﬁW afyeol { drivylengglca gy carah solysthykcss
3055y ut 1 res' R AEPRIRRA. TWREb RO BhT o Sk BRHEERS. pliiphfilbdol,

Hank' s %fbjramtyl@mrm)r-st&ratgand sodwhuiurghsul flate, fudlgiaicidossters h&socbitqnomgé&btmmsbe

formulated . in solid formand redjssolved or suspended i iately.prior to
use. LydpHihassatonssrggll AFANGEEOT, GoM S 011595 t%@%ﬁ%%i‘r&? PBH so

can be hQyjcbBRITLGRS&ker®SudhrRRANEHRIe, ARAMS 1ikO orshiRable mixtures of these
substances. Exemplary excipients include lactose, milk sugar, sodium citrate, calcium
25 carbonate, dicalcium phosphate. Exemplary disintegrating agents include starch, alginic acids
and certain complex silicates. Exemplary lubricants include magnesium stearate, sodium

lauryl sulfate, talc, as well as high molecular weight polyethylene glycols.

Other therapeutic agents may be used in combination with a compound of the present

30 invention. Therapeutic agents used in combination with a compound of the present invention
may be administered separately, simultaneously or sequentially. The choice of material in the
pharmaceutical composition other than the compound of formula 1 is generally determined in

accordance with the chemical properties of the active compound such as solubility, the



WO 2011/ 106334PCT/ US2011/ 025785 29 conpounds can be adm ni stered orally.
For transnucosal or transdermal adm nistration, penetrants appropriate to
t he barriwp 20n/te33per reated are used in the fornul ati onPCBUSROIPARETBF ant s
are generally known in the art, and i2clude, for exanple, bile salts and
fusidic acid derivatives for transnmucosal adm nistration. |In addition,
detergents may be used to facilitate 5permeation. Transnucosal

adm ni st f

uppos; 1oy ol R PR QHGI0n 458 (R DA B R ers O PR ed 1 o
convent i plmraice 0 Fa:t exadplaicstipenisonclf ay lastosy sodiam odtagis,dabsym tcatbbmtte,, and

toni cs rnul S suitable for to ical adm tratio

for mi atGHECTHROSERE 1 GT6EmbREPaTR b e HBr Dot il alenEBpi cal 1y to
a pati endomplhisifi@idioatviRa Mlu%ﬁczﬁﬁﬁﬁf%ﬁta@%a%ﬁes%rh QRhGA, sQih TR sus@leves,
powders, sprays and inhal ants, gels (water or al cohol based), creans, as is
gene&alHmdkﬁewmwﬂw1Eheﬁmmﬁmaunghﬁ%ﬁﬁporated into a matri x base for
application in a patch, which would allow a controlled rel ease of conmpound
t hrough the transdermal barrier. When fornulated in an ointnent, the active
i ngredients /gnanﬁméh@o‘aedommuﬁistﬂwb Ppredneddiih Aksorted fokbR swett & ablie&Ci bl e
oi nt ment base. ternatively, the active ingredients may be fornulated in a
cr eam wiltiHs. gFrnglas. pawdesy, efudops sehtianser SERICRIPRY, iberialiepalutns. ¢lorrsispi cal
adnlnlst |on in the eye include eye drops wherein the active ingredi ent
IS diss or suspended in a suitable carrier, especially an agueous

sol 1ent for the active ingredient. Formulations suitable for topical

adm nistration.in. the uth incl de | ozenges .conprisin he active
i ngredi ent i n Ligwd ipsigs ealhﬁa%%né thedosar e ggidyowennoygd b pdmigpstarecigdbant h;

past i 1] GRdEATPI RId AL bl LB call) aBptadfY dmShs sSHEbnaS
gel ati n%%r%d gf)yce(%lp sucrao ’g)ﬂd a(:CaC|Cz§1 g']an p %{mwas hes Scorrpréﬁm ng the
active isngprepsioes tsyltums ands clitimblle adidlqum th tha tacm\@rqomp@uhdis;l t@dmgbddsagﬂforrmans
t he dosage formof t und of the_.invention is solid.25form for
exanpl e ERPSUNEE] HerlifefS ™ § TBgmanty ussd rgiea A Agebsnsr SYrURaR ek ch
sol 141 dogsaggritQrns, the corrpound of the invention is adm xed with at | east
one inert customary excipient (or carrier) such as sodiumcitrate or
di cal ci um phosphate or (a) fillers or extenders as for exanple, starches,
| act ose, sucr ni as for
exanpl e, car b%i@r?gﬁwgg%ﬁ m%slsotoglemﬁpoé’te hﬁer T?‘R?Of?a Qr%:%l%leggf/lr%trl%l i done,
sucr ose @pshi@caaigasuck X d pichtd AL Cicat dr malk shgerr a@WﬂHs emglgrhyleemeﬁ weigh)
di sintegrati ng agents, as for exanple, agar-agar, calcium carbonate, potato
or tapi qebyesidenerelyealyinnd thedied, certain conplex silicates and sodi um
car@q)nate (e) solution retarders, as for exanple paraffin, (f) absorption
accelerators, as for exanple, quaternary ammoni um conpounds, (g) wetting
agents, as fdWhexaqgebes suspénsionalamalsod theyWoa 0dritAihGHRBARGTY AdsABG /2028585 30
and gl ycerol ntinostearate (h) adsorbents, as for exanple, kaolin and
bent oni t®&hick facllityis SPPSALIAN. as” for exanple, talc, calcium stearate,
magnesi um st earate, solid polyethylene glycols, sodiumlauryl sulfate, (j)
opaci fying agents, (k) buffering agents, and agents which release the
conpound(s) Ofhetchly rihaseriithe amulsmngpheanicimcah apmpefitiothmay he esttstindéd fromct i n
a d% ay g %O%Qngredlegts in a known manner. While the phase may comprise merely an emulsifier
(otherwise known as an emulgent), it desirably comprises a mixture of at least one emulsifier
with a fat or an oil or with both a fat and an oil. In a particular embodiment, a hydrophilic
emulsifier is included together with a lipophilic emulsifier that acts as a stabilizer. Together,
the emulsifier(s) with or without stabilizer(s) make up the emulsifying wax, and the way
30 together with the oil and fat make up the emulsifying ointment base which forms the oily

dispersed phase of the cream formulations.



Actual dosage |l evels of active ingredient(s) in the conpositions of the

i nvention nmay be varied so as to obtain an anmount of active ingredient(s)
that is (woepligfbtseti ve to obtain a desired therapeuticPCcedsenss2i’es a
particul ar composition and net hod of 2&dmi nistration for a patient. A

sel ected dosage |l evel for any particular patient therefore depends upon a
variety of 1l0factors including the desired therapeutic effect, on the route

of adm ni st r 3 filheq Mle biARAIE AL E S I AL2 Bl FEREE ki eI 0LPsand

severity of sease, the patient's condition, et and
age, thevivypta poighypicehmhobi.c.eac hicaludlieing go ediment hydratyd grafps abdoaspt i on,
met abol i sm and/ qr cretion and other factors. 15Total, daily dose of the
ConpoundEoBH KRS omd RIS Os sed b Sy g Fhpo HRkly ER S i vi ded
doses ”B(‘ﬁlchﬁiir!lgWPEGDMO} $nd hXturBXARRLE, TR to%fdafffo%l%léﬁo% 294 déPraBRaHELdOP

mg/ kg body weight daily and preferably 0.01 to 10 nog/ k(g/ daél.wFor exanpl e,
in ah adenpounhthatigdescerabsaphenr el popctratim aftbutctige dagred@cribough @, skin or
preferably about 0.01 to about 10, ng/kg body wei ght per day by inhal ation,
from abooﬁ]%(er@%giteg%re%out 100, preferably 0.1 to 70, nore 20especially 0.5
to 10, ng/ kg body wei ght per day by oral adm nistration, and from about

0.01 to about 50, preferably 0.01 to 10, ngy/ kg body wei ght per day by
i ntravenous abWiGhPEECASHIERIC aileor htp deirit ogaUlgHOmIsthaied emighesyingrihe desizgd

conposi t | Il ' | d ¢ itute .a. pr i on such
that s Sifai s B G shRE AR B Y Ry SRORY A S BB SRR, 2
cont@i n Eodlrt atthunitsbl©torsistdncg tibawdid iqakeg fidie neet oastholgonlkandts eftriightak e
25up the daily dgse. Cbviaqusly, several unit dosage forns mgy be

2 ni stiursied chapatenar 0 dDaME sl heeas @é-lmwpaéna&ﬁiam???@?elfa@s

f requent; | RERARIA LY GreBafed iR 1R AhAmiBR HGHILRARGAREHL L &LL ect -
Some patlikcéorﬁ?@’ %ay respond reaSi dl ye@o agﬁjgrﬁer or | ower oseC and mai %rlgnd
much weddoemwnrmiGrodanar €A R osg He aided) UBtese niagbe osdrbalomadr iewospinatiomay be
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25 of the invention, and includes, for example, tablets, dragées, powders, elixirs, syrups, liquid
preparations, including suspensions, sprays, inhalants tablets, lozenges, emulsions, solutions,
granules, capsules and suppositories, as well as liquid preparations for injections, including
liposome preparations. Techniques and formulations generally may be found in Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, latest edition.

30

"Formulations suitable for oral administration" may be presented as discrete units such
as capsules, cachets or tablets each containing a predetermined amount of the active

ingredient; as a powder or granules; as solution or a suspension in an aqueous liquid or a non-
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in the form of sterile solid compositions which can be dissolved in sterile water, or some other
sterile injectable medium immediately before use.
25
"Formulations suitable for nasal or inhalational administration" means formulations
which are in a form suitable to be administered nasally or by inhalation to a patient. The
formulation may contain a carrier, in a powder form, having a particle size for example in the
range 1 to 500 microns (including particle sizes in a range between 20 and 500 microns in
30  increments of 5 microns such as 30 microns, 35 microns, etc.). Suitable formulations wherein
the carrier is a liquid, for administration as for example a nasal spray or as nasal drops, include
aqueous or oily solutions of the active ingredient. Formulations suitable for acrosol

administration may be prepared according to conventional methods and may be delivered with
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15 solutes which render the formulation isotonic, and have a suitably adjusted pH, with the blood

of the intended recipient.

"Formulations suitable for rectal or vaginal administrations" means formulations that
are in a form suitable to be administered rectally or vaginally to a patient. Suppositories are a
20  particular form for such formulations that can be prepared by mixing the compounds of this
invention with suitable non-irritating excipients or carriers such as cocoa butter, polyethylene
glycol or a suppository wax, which are solid at ordinary temperatures but liquid at body
temperature and therefore, melt in the rectum or vaginal cavity and release the active
component.
25
"Formulations suitable for systemic administration" means formulations that are in a
form 20 suitable to be administered systemically to a patient. The formulation is preferably
administered by injection, including transmuscular, intravenous, intraperitoneal, and
subcutaneous. For injection, the compounds of the invention are formulated in liquid
30 solutions, in particular in physiologically compatible buffers such as Hank's solution or
Ringer's solution. In addition, the compounds may be formulated in solid form and
redissolved or suspended immediately prior to use. Lyophilized forms are also included.

Systematic administration also can be by transmucosal or transdermal means, or the
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formulated in an ointment, the active ingredients may be employed with either a paraffinic or

15 a water-miscible ointment base. Alternatively, the active ingredients may be formulated in a
cream with an oil-in-water cream base. Formulations suitable for topical administration in the
eye include eye drops wherein the active ingredient is dissolved or suspended in a suitable
carrier, especially an aqueous solvent for the active ingredient. Formulations suitable for
topical administration in the mouth include lozenges comprising the active ingredient in a

20  flavored basis, usually sucrose and acacia or tragacanth; pastilles comprising the active
ingredient in an inert basis such as gelatin and glycerin, or sucrose and acacia; and

mouthwashes comprising the active ingredient in a suitable liquid carrier.

"Solid dosage form" means the dosage form of the compound of the invention is solid
25 form, for example capsules, tablets, pills, powders, dragées or granules. In such solid dosage
forms, the compound of the invention is admixed with at least one inert customary excipient
(or carrier) such as sodium citrate or dicalcium phosphate or (a) fillers or extenders, as for
example, starches, lactose, sucrose, glucose, mannitol and silicic acid, (b) binders, as for
example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia,
30 (c) humectants, as for example, glycerol, (d) disintegrating agents, as for example, agar-agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain complex silicates and sodium
carbonate, (¢) solution retarders, as for example paraffin, (f) absorption accelerators, as for

example, quaternary ammonium compounds, (g) wetting agents, as for example, cetyl alcohol



25The results are displayed in Table I below. WO
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0. 00004 ng Conpound A 0.000004 ng 14-230 22.065

and glycerol monostearate, (h) adsorbents, as for example, kaolin and bentonite, (i) lubricants,

as for example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium

lauryl sulfate, (j) opacifying agents, (k) buffering agents, and agents which release the

compound(s) of the invention 'in a certain part of the intestinal tract in a delayed manner.

Actual dosage levels of active ingredient(s) in the compositions of the invention may
be varied so as to obtain an amount of active ingredient(s) that is (are) effective to obtain a
desired therapeutic response for a particular composition and method of administration for a
patient. A selected dosage level for any particular patient therefore depends upon a variety of
10 factors including the desired therapeutic effect, on the route of administration, on the desired
duration of treatment, the etiology and severity of the disease, the patient's condition, weight,
sex, diet and age, the type and potency of each active ingredient, rates of absorption,

metabolism and/or excretion and other factors.

15 Total daily dose of the compounds of this invention administered to a patient in single
or divided doses may be in amounts, for example, of from about 0.001 to about 100 mg/kg
body weight daily and preferably 0.01 to 10 mg/kg/day. For example, in an adult, the doses
are generally from about 0.01 to about 100, preferably about 0.01 to about 10, mg/kg body
weight per day by inhalation, from about 0.01 to about 100, preferably 0.1 to 70, more

20 especially 0.5 to 10, mg/kg body weight per day by oral administration, and from about 0.01
to about 50, preferably 0.01 to 10, mg/kg body weight per day by intravenous administration.
The percentage of active ingredient in a composition may be varied, though it should
constitute a proportion such that a suitable dosage shall be obtained. Dosage unit
compositions may contain such amounts of such submultiples thereof as may be used to make

25 up the daily dose. Obviously, several unit dosage forms may be administered at about the
same time. A dosage 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 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

30  physiological requirements of each particular patient. It goes without saying that, for other

patients, it will be necessary to prescribe not more than one or two doses per day.



93.325 87.428 76.211 56. 752 134. 800 115. 005 14-228 16.621 43.014 94. 183
84. 960 95.046 106.610 89.932 91-165 35.261 103.882 76.211 67.938 112.171

67.209 11W032011/106334 PCT/US2011/025785
31

The formulations can be prepared in unit dosage form by any of the methods well
known in the art of pharmacy. Such methods include the step of bringing into association the
active ingredient with the carrier that constitutes one or more accessory ingredients. In
general the formulations are prepared by uniformly and intimately bringing into association

5 the active ingredient with liquid carriers or finely divided solid carriers or both, and then, if

necessary, shaping the product.

The formulations may be presented in unit-dose or multi-dose containers, for example
sealed ampoules and vials with elastomeric stoppers, and may be stored in a freeze-dried
10 (Iyophilized) condition requiring only the addition of the sterile liquid carrier, for example
water for injections, immediately prior to use. Extemporancous injection solutions and

suspensions may be prepared from sterile powders, granules and tablets of the kind previously
described.

15 Compounds within the scope of the present invention exhibit marked pharmacological
activities according to tests described in the literature and below, which tests results are

believed to correlate to pharmacological activity in humans and other mammals.

The chemical reactions described in the references cited above are generally disclosed
20 in terms of their broadest application to the preparation of the compounds of this invention.
Occasionally, the reactions may not be applicable as described to each compound included
within the scope of compounds disclosed herein. The compounds for which this occurs will
be readily recognized by those skilled in the art. In all such cases, either the reactions can be
successfully performed by conventional modifications known to those skilled in the art, e.g.,
25 by appropriate protection of interfering groups, by changing to alternative conventional
reagents, by routine modification of reaction conditions, and the like, or other reactions
disclosed herein or otherwise conventional will be applicable to the preparation of the
corresponding compounds of this invention. In all preparative methods, all starting materials
are known or readily preparable from known starting materials.
30
The regimen for treating a patient suffering from a dermatological allergic condition,
such as atopic dermatitis, with the compound and/or compositions of the present invention is

selected in accordance with a variety of factors, including the age, weight, sex, diet, and
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medical condition of the patient, the severity of the condition, the route of administration,
pharmacological considerations such as the activity, efficacy, pharmacokinetic, and
toxicology profiles of the particular compounds employed, and whether a drug delivery
system is utilized. Administration of the drug combinations disclosed herein should generally
5  be continued over a period until acceptable, indicating that has been controlled or eradicated.

Patients undergoing treatment with the drug combinations disclosed herein can be routinely
monitored by conventional methods of measuring kidney function to determine the
effectiveness of therapy. Continuous analysis of the data obtained by these methods permits
modification of the treatment regimen during therapy so that optimal amounts of each

10 component in the combination are administered, and so that the duration of treatment can be
determined as well. Thus, the treatment regimen/dosing schedule can be rationally modified
over the course of therapy so that the lowest amounts of each of the compounds used in
combination which together exhibit satisfactory effectiveness are administered, and so that
administration of such compounds in combination is continued only so long as is necessary to

15 successfully treat a dermatological allergic condition, such as atopic dermatitis.

EXPERIMENTAL EXAMPLE

Animal Information
20
The species used for this study were male, nonhuman primates, Macaca fascicularis 5

to 10 years of age. Each animal was identified by a unique number tattoo located on its chest.
The group size was 12. Animals were supplied by Charles River and housed under conditions
outlined in the NIH Guide for Care and Use of Laboratory Animals in compliance with the
25 USDA Laboratory Animal Welfare Act, in a fully accredited AAALAC facility. Purina
(product 5038) primate chow was fed twice daily, supplemented with fruit, vegetables and
treats. Water was available ad libitum.
The animal use protocol that was followed for this study was approved by the

Institutional Animal Care and Use Committee.

30
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Compound Information

Compound A initially referred to as the salt form (hydrochloride salt), was synthesized by the
scheme described above. Salt/Active Substance Ratio (w/w): 1.07.

Diphenhydramine hydrochloride (Bioniche Pharma, catalog number 1084899, lot

5 number 070709) was used as the positive control.

Formulations

Compound A formulated in a solution containing 0.22 mg/ml 4 sum(Ascaris sum) in

phosphate buffered saline was dosed at 0.004, 0.0004, 0.00004, and 0.000004 mg per injection
10 site at a volume of 40 pl.

Diphenhydramine hydrochloride was formulated in a solution containing 0.22 mg/ml 4 suum

in phosphate buffered saline. Diphenhydramine hydrochloride was dosed at 0.4 mg per

injection site at a volume of 40 pl.

15 Antigen Formulation
Ascaris suum extract (part number XPB33X1AS, lot 30575) was supplied by Greer
Laboratories. The extract was reconstituted with distilled water to a final concentration of 10

mg/ml of stock solution.

20  Procedure
Animals were anesthetized by an intramuscular (IM) injection of 5 to 10 mg/kg ketamine
mixed with 0.5 to 0.75 mg/kg metatomidine. The animal’s chest and abdomen were shaved
and wiped clean with alcohol. The following injections (40 ul each) were given
intradermally:

25 PBS (phosphate buffered saline)
Ascaris 8.8 x 10° mg/ml
Ascaris 8.8 x 10° mg/ml + 0.4 mg Diphenhydramine hydrochloride
Ascaris 8.8 x 107 mg/ml + 0.004 mg SAR160719
Ascaris 8.8 x 10° mg/ml + 0.0004 mg SAR160719

30  Ascaris 8.8 x 10° mg/ml + 0.00004 mg SAR160719
Ascaris 8.8 x 10~ mg/ml + 0.000004 mg SAR160719
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The reactions in the form of a wheal were measured 15 minutes after injection using vernier
calipers. The wheal was measured along two diameters (D1 and D2) perpendicular to one
another. The area of the wheal was calculated using the formula:

Area (mm®) = (D1 + D2)/4)* x 3.142

Following the measurement, hydrocortisone cream was applied to all injection sites.
Diphenhydramine hydrochloride 2 mg/kg was administered (IM) as well as Atropine 0.1
mg/kg subcutaneously. The animals were reversed with atipamezole hydrochloride (IM),
recovered in their home cages and monitored for any further allergic reactions or itching at the

injection sites.

Statistical Analysis

Mixed model with repeated measures was used to analyze the data, with wheal size for
different treatment groups as the repeated measures, treatment as fixed effects, and animal as
random effect. The correlation structure was selected to be compound symmetry. Robust

covariance estimate was used to obtain the results.

Results

Compound A co-injected with A suum intradermally reduced antigen-induced wheal
formation when measured 15 minutes after injection. The mean wheal area (£SE) of the A4
suum injection site was 119.626 + 10.175 mm®. Compound A significantly reduced mean
wheal area at the 0.0004 mg (97.680 + 8.012 mm?*; p=0.0475) and 0.004 mg (102.390 + 9.645
mm’; p=0.0171) doses. Diphenhydramine hydrochloride co-injected with 4 suum
significantly reduced mean wheal area at 0.4 mg (84.196 + 7.364 mm?; p=0.0005).

The results are displayed in Table I below.
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14-230 | 22.065 | 93.325 | 87.428 76.211 | 56.752 [134.800| 115.005
14-228 | 16.621 | 43.014 | 94.183 84.960 | 95.046 [106.610| 89.932
91-165 | 35.261 [103.882| 76.211 67.938 |112.171| 67.209 | 110.302
63-103 | 27.809 |133.773| 116.914 [115.005|110.302| 86.601 | 84.145
113-215| 0.000 |166.292| 147.430 |159.506|158.388|168.586 | 132.750
14-233 | 18.098 [110.302| 62.219 91.621 |101.190| 90.774 | 121.754
54-1288| 0.000 |115.957| 73.148 84.960 [103.882|106.610| 86.601
54-1293| 52.175 |142.099| 82.527 |131.730|107.527 | 81.723 | 104.788
14-222 | 34.216 | 97.655 | 58.773 88.259 | 87.428 | 90.774 | 134.800
54-1279| 24.195 |130.715| 67.209 [164.014| 90.774 |107.527 | 133.773
63-113 | 38.490 |121.754| 78.550 99.415 [100.300 | 93.325 | 85.779
103-350| 0.000 |176.738| 65.764 65.047 | 48.404 | 79.337 | 66.485
Mean | 22.413 [119.626| 84.196 [102.390| 97.680 |101.157 | 105.510
SE 4.800 | 10.175 7.364 9.645 | 8.012 | 7917 | 6.597
p Value [<0.00001] N/A 0.0005 0.0171 | 0.0475 | 0.0899 | 0.2578

N/A=Not Applicable

The present invention may be embodied in other specific forms without departing from

the spirit or essential attributes thereof.



p Val ue <0.00001 N A 0.0005 0.0171 0.0475 0.0899 0.2578 N A=Not Applicable
The present invention may be enbodied in other specific forns w thout
departi ngwbromtobis4spirit or essential attributes there®CT/UA11/025785

2011/ 106334PCT/ US2011/ 025785 36 CLAI M6 What is clained is: 51. A nethod of
treating a dermatol ogical allergic condition, conprising: admnistering to
a patient in need thereof an effective anmount of a conpound of Formula I:
10 Formula | or a correspondi ng N-oxpgam @ odrug, pharnaceutically
acceptabl e salt or sol vate thereof

What is claimed is:

5 1. A method of treating a dermatological allergic condition, comprising: administering to

a patient in need thereof an effective amount of a compound of Formula I:
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Formula I
or a corresponding N-oxide, prodrug, pharmaceutically acceptable salt or solvate thereof.

15 2. A pharmaceutical composition for treating a dermatological allergic condition,

comprising a compound of formula I, or a corresponding N-oxide, prodrug, pharmaceutically

acceptable salt or salt thereof, in combination with a pharmaceutically acceptable excipient.

3. A method for the treatment of a human or non-human animal patient suffering from, or
20 subject to, a condition that can be ameliorated by the administration of a pharmaceutically

effective amount of a compound of formula I:



152. A pharmaceutical conposition for treating a dermatol ogical allergic
condition, conprising a conpound of forrmula I, or a correspondi ng N-oxide,
prodrug, Wwbannaoeisti cal |y acceptable salt or salt thereeCI/tseoiaontyshati on
wi th a pharnmaceutically acceptable ex¥ipient. 3. A nethod for the treatnent
of a human or non-human ani mal patient suffering from or 20subject to, a
condition that can be aneliorated by the adm nistration of a
pharmaceutically effective anount of a conmpougd of fornula I: WO

2011/ 106334PCT/ US2011/ 025785 37 [ Fornul a | } met hod according to
claim1l, wherein the conditijgh is an atqpi Sease, selected from

atopic dermatitis, eczens, oriagds, chronNc aria and al opecia. 5. The
met hod according to clainfr4, erei Ne coypoun s, adm ni stered as the
nonobenzoate salt.
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5 4. The method according to claim 1, wherein the condition is an atopic skin disease,

selected from atopic dermatitis, eczema, psoriasis, chronic urticaria and alopecia.

5. The method according to claim 4, wherein the compound is administered as the

monobenzoate salt.



