WD 2011/ 078983PCT/ US2010/ 060002 TREATMENT FOR | NFLAMVATORY BOWEL DI SEASE

FI ELD OF THE | NVENTI ON This invention is directed to a nethod of
t her apy fwo 2burasesand non- hunman patients suffering frompconussubjoemb2t o,
i nfl ammat ory bowel di sease. BACKGROUND OF THE | NVENTI ON Mast cel

medi ated inflammatory conditions, in particular asthma, are a grow ng
public health concern. Asthma is frequently characterized by progressive

devel opnent of hypdiREABVIENIORCGRJaNESMBATORYtIBQMIaDEASE onchi to both
i mmunospeci fic allergens and generalized chem cal or physical stimli,

which lead to the onset of chronic inflammtion. Leukocytes containing |IgE
receptors, notably mast cells and basophils, are present in the epithelium
and qnderlying snooth nuscle tissues of bronchi. These |eukocytes initially

becone activated by the bindipg d antigens to the IgE
receptors and then rel ease a nu ?Lpﬁggﬁggggghﬁgg nediators. For exanpl e,

AN R R

bronchi Qlffee@Nbinl 61 udfbct thl WilaBHatd1S LW 8edsB. the mast cell secretory
granules and 1s t he maj or protease of 25human mast cells. Tryptase has been

impld cated in a variety of biological processes, including degradation of
vasodi | atory and bronchod ﬁﬁﬁ@%gey, et al., J.

Phar macol . Exp. Ther. %%ﬁﬁg§§, pages ??%ﬁ?égg ranconi, et al., J.

Phar macol . Exp. Ther. 1988 248, pages 947-951; and Tam et al., Am J.
Respir. Cell Nyt celBhféhlatedjlﬁﬁlegtorﬁéﬁﬁﬁtlcgﬁ ﬁ%%ﬂ%@hr%@tﬁﬁiaa&b@'gr@\fnn? éﬁBﬁ&" al

responsi veness to histam ne (Sekizawa, et al., J. din. |Invest
3083, pévg@l@h qorgemy gysthma is frequently ehasagtarized by progsessivaldevtlepnentwhliyprs- usef ul

oru 0 JeBrRaTIRAEO S BRI s o BBiyo BufuyRb R T aftboG b SRR T\ |
t he t r eahemival @fpl@blrcalmnmﬁls tihih 164d Q thZb@rgof dhironit tnfRnAtionMEduRs s

35Inflamm, 1997, 112, pages 311-317), and naY al so be useful inp treating
or prev éﬁﬂﬁaﬁgn%lgferﬁgffpéorﬁm%@hw glae@ellg andppysgpiflse pregireseny infhe epifhelipgniasd gy |

% (9)519% 0 3 318 QW Eﬁé%}f%%%%{%gg& ég i seas gﬁ%/ S'ﬁ%w‘g yﬁ?tﬁsfmmaﬂ}éf)ecoﬁlesatcg B%ltte % of ogy,

1996, 28he piadmy of sAK)fic jphaled astigeng Ao thidglK kaeptossmnd then release a number of
20 chemical mediators. For example, degranulation of mast cells leads to the release of
proteoglycans, peroxidase, arylsulfatase B, chymase, and tryptase, which results in bronchiole

constriction.

Tryptase is stored in the mast cell secretory granules and is the major protease of
25 human mast cells. Tryptase has been implicated in a variety of biological processes, including
degradation of vasodilatory and bronchodilatory neuropeptides (Caughey, et al., J. Pharmacol.
Exp. Ther., 1988, 244, pages 133-137; Franconi, et al., J. Pharmacol. Exp. Ther., 1988, 248,
pages 947-951; and Tam, et al., Am. J. Respir. Cell Mol. Biol., 1990, 3, pages 27-32) and
modulation of bronchial responsiveness to histamine (Sekizawa, et al., J. Clin. Invest., 1989,

30 83, pages 175-179).

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-
474) particularly in the treatment of chronic asthma (M.Q. Zhang, H. Timmerman, Mediators
35 Inflamm., 1997, 112, pages 311-317), and may also be useful in treating or preventing allergic
rhinitis (S. J. Wilson et al, Clin. Exp. Allergy, 1998, 28, pages 220-227), inflammatory bowel
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et al, Arch. Dermatol. Res., 1993, 285, pages 341-346), conjunctivitis
(AAlrani et al, J. Allergy din. Imunol., 1990, 86, pages 34-40), atopic
dermatitiwoAl/aysessi kallio et al, Br. J. Dermatol., 199PCTABG)1006mpes
871-877), rheumatoid arthritis (L.O Tetlow et al, Ann. Rheum 5D s., 1998,
54, pages 549-555), osteoarthritis (MG Buckley et al, J. Pathol., 1998,
186, pages 67-74), gouty arthritis, rheumatoid spondylitis, and di seases of
j oi nt cairiseiam(@eﬁ (ﬁSQhoﬁﬁﬁtiabrliiistopathology,llﬁ9ac&ﬁ, pagen -1 ypoasses asNodbarisiiown

to be a n | asts, S esting..its invol vene in the
bl monar) o FBTL LR RS h AR RSy e M o it S AT RIBLS e ol
10J. d IAnergmﬁﬁtlmmd&@l1991)886,%@%34186) 4RBic derhefief A FarvikaV RS &€ Br. J.
inhibitors nmay be useful in treating or preventing fibrotic conditi ons

(J. A CararmetoanddR. £36.\nake¢sst’ 13877®rhﬂum4tnx¢eas1hntls (b &7Tetlpyy ctiphgun. B:klmm1321)
for exarp e]19§b§r, ‘Bﬁopsagésl%@c?%sg; oraﬂﬁnné’m’(gr%gé ey()eg?f?'ﬁa’thol' Y&%gk@ %é% Y,

nyocar dia 0si’'s neur I’OI’TB.S a rc scars

t rypt ase7inh] duutyparshriviy rieemuted sdondylitis; ead didghsey ofjoRly eattilagg deytaceodi al
i nfarction, stroke, angina and ot her consequences of atherosclerotic plaque
rupture (NI Jeziorska et al, J. Pathol., 1997, 182, pages 115-122). 20

Tryptase has ; a&éﬁu&‘? %ﬂzp@'elﬁé 2 ﬁéeﬁ%h&&n aebe ¥ ?{th%ntﬁégt ée'hquh%%b{&sgs h&?g éﬁng urn

activates coI agenase, ere y initrating uction of car and
peri odoritséhvaivmmrt in the pulmssuaey fibespec tstinah ynd Rbdrkietiad forgadisdasasiRases ct al

|nh uld b in th reatment or prevention of arthritis,
per(gdo t gﬁ%@%sﬁ%ﬂ g%ﬂ@@?%4i%§?$opathy, and tumour growth (WJ. Beil et
al , Exp. anatol , (1998) 26, pages 158- 169) Al so, tryptase inhibitors may
be useful in t: @@5% cin.

I nvest., 199 Ithf%geg{){ee@%ﬁ&’ y @Elt% %g#yde%'ﬁ e&gg SIS ntﬁ\% ﬁgmé?] nhof f et

al, Nat cofs&dons( ([il A. ‘Ca)r,ns ﬁﬁkﬂ)ﬁ, F.o¥al)s, J pfélgesln\ﬂdéﬂ. 1958) 99, pegdsi 13 134 léél)sfoand
305yncyt|al infe onpound. shoul d ' r i have

it 110y seimpleeiionty sehiadERt nmowry HrRo i SRtbioRgorige B e
anek;oqu@%fgﬁnﬁagm@ Qudpriaktgy of an inhibitor of tryptase, e. g , mast
cell nediated inflamatory conditions, inflammtion, and di seases or

di sorders rel ated to the WO 2011/078983PCT/U82010/060002 degradati on of
vasodi | atory ncho il at,0 neur qpept i des |m n

Poni i oy Ot o Rl SRR R YD R R B s R0 of BéFey %{%@&8{%" W

I n part iigfdtc@ion, sh!ﬂdk@raéh ind@n@okHck cnselliancesoft digigitlcrdiee 151@?1@ Hip&ikc Q@

medi ated or nodified 5di sease: Mast cell nunbers are el evated and there is

evi dencdegprshiegradnbPatiobnl 99, 1¥e rigsrdll Sridébsa of UC patients [World J
Gasfgroenterol 2004, 10(3), 309-318]

Tryptase has also been discovered to activate prostromelysin that in turn activates
collagenase, thereby initiating the destruction of cartilage and periodontal connective tissue,

respectively.

25 Therefore, tryptase inhibitors could be useful in the treatment or prevention of arthritis,
periodontal disease, diabetic retinopathy, and tumour growth (W.J. Beil et al, Exp. Hematol.,
(1998) 26, pages 158-169). Also, tryptase inhibitors may be useful in the treatment of
anaphylaxis (L.B. Schwarz et al, J. Clin. Invest., 1995, 96, pages 2702-2710), multiple
sclerosis (M. Steinhoff et al, Nat. Med. (N. Y.), 2000, 6(2), pages 151-158), peptic ulcers and

30 syncytial viral infections.

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

cell mediated inflammatory conditions, inflammation, and diseases or disorders related to the

2



b-tryptase is significantly increased in colonic tissue of patients with UC
[ Scand J Gastroenterol 2001, 2, 174-179] 10Intra-col onic adm nistration of
human b- twopba#gsisaduces i ntestinal inflamuation and i neceasedoionioest i nal
perneability in mce through activation of PAR-2 [ AmJ Pat hol 2002, 161,
1903-1915] Naf anbostat nesilate (NM is reported to be a selective
b-tryptase inhibitor at | ow 15doses (Ki = 95 pM. This conpound was tested
in the TRB8datmuafedsablaiary snd bromehoditethey n@ureprzmﬂdi:s Yed hale diSoasied [hbilBast

2006 41 8 944- 95 | nt f NM (10-9, 10-11 d
(10 13)I\/) ba(zé(ge %ﬁ%ﬁ?gﬁnac\é‘ﬁ aé?@%@ \I‘ahorl]%ngays ( Mast cel ?n

tryptase vvas |ncreased in the colonic chosa of TNBS vs shamtreated rats.
20NM si gni ficantly attenuated col onic nucosal inflammation simlar to

5- ASA: Dat a flromtiguler.iubeegativediakidiy (WCD ks thiveght ) bet atbtecatl-medipged gemonificdi t or
APC52059 S%e%o provi ded rationale for the use of tryptase inhibitors in UC
[ Tr €mai ne et al. Alinent Pharnmacol Ther 2002, 16, 407-413] 25Qpen-| abel

Ph 2 pil-ot stMgly célbnifnbéls b diodesdaing théee is dvidddnus bOdegedriul flohdn tHRyEpicdMat i ¢
despite oral 5-ASA thera\%y with disease activity index (DAI) of 6-9
APC- 205@%{9%9’?@?@&8@“@ ofg ] Caeterasptsrok29040(§hy89-8h8h background of oral

5-ASA (Rati e%é%q%ée% Li0gi Q?B?]Pwea%aqg rcbl'&ﬁfc)‘us %E%ﬁ@ﬁg%ﬁth({% 9edqly DAl <

3 Secondary rem s | mpr ove reased by 4
poi nt s fGotrobasel 2008) 2, 14791/BB>]subj ects conpl et ed study (2 AE's, 1 lost to

flu, 4 early w thdrawal APC-20 was safe and wel] talerated WO
20149 078983 péﬁ% &@/aé%@%téatw n bAgeptase H&M%ﬁfﬁ‘éﬂ%ﬂiaﬁ%&mmn W rary

EP as "rigspaedafcstinsSsemeadiNey if I{qléé{h?&)ghra%ﬁvatfo%mfmm [AR] J P&hbI2 0B 519%
(271 56) rret the "inproved" crlterl a Post hoc: Baseline DAl scores 6-7

had hi gHé@P3+18splonse rate (10/22. 45% than baseline 5DAl score 7-9 (6/33,
18% . One patient baseline DAl = 11 did not respond.

Nafamostat mesilate (NM) is reported to be a selective b-tryptase inhibitor at low
15 doses (Ki =95 pM). This compound was tested in the TNBS-induced colitis in rat model
[Isozaki Y et al. Scand. J. Gast (2006), 41:8, 944-953]:
. Intra-colonic injections of NM (10-9, 10-11 and 10-13 M), 5-ASA (25 mg/Kg) or
vehicle daily for 6 days
. Mast cell tryptase was increased in the colonic mucosa of TNBS vs sham treated rats.

20 . NM significantly attenuated colonic mucosal inflammation similar to 5-ASA:

Data from a clinical study with the injectable b-tryptase inhibitor APC-2059 also
provided rationale for the use of tryptase inhibitors in UC [Tremaine WJ et al. Aliment
Pharmacol Ther 2002, 16, 407-413]

25 Open-label Ph 2 pilot study in mild to moderate UC:
0 Inclusion criteria: Symptomatic despite oral 5-ASA therapy, with disecase activity
index (DAI) of 6-9
0 APC-2059 administered (20 mg, SC, BID) for 28 days on a background of oral 5-ASA
(patients existing therapy)

30 o Primary EP: Response defined by DAI <3
0 Secondary EP: remission (DAI = 0), Improved (DAI < 3 or decreased by 4 points from
baseline)
0 49/56 subjects completed study (2 AE’s, 1 lost to f/u, 4 early withdrawal)
0 APC-2059 was safe and well tolerated



The conpound of fornula | is a selective and reversible inhibitor of human
betatryptase and nouse MCPT-6 (nouse orthol ogue of human beta-tryptase)
wi th Ki owonretmTgisaant enzymes of 38 and 920 nM r especPCTAISR010/06(0D)

SUMVARY OF THE | NVENTI ON We have now found that a conmpound of
Formula I, or its pharmaceutically acceptable 20salts, is useful for the
treatnment of inflammtory bowel disease. Nanmely, this invention

rel at es o o a Bymogwhy2%6 vf patentst(héeSapeat premany Ugf dsoirespehidlaimat ory bowel
di sease, contai ni o acti ve constituent un r..salt thereof
enr osait o BP9 (3SR rerRisSShe bt Tt 4P SR B PR

treat mentit@fa | Nfl ammatory bowel disease in a manmal conprising the step of
adninisterin%bg pharmaceutically effective anmount of a coqfound represent ed

by Form# a | Besllng: Baschige Pdrsseise 07 ksl highes exspprsgtipie (54P2. 45 ertbo basciym

2011 07 / 0 i I The present
invé%tiggéﬁgﬁggtg%gé938§§}g%ﬁ%%%gﬁﬁggﬁgﬁgﬂﬁnfPgﬁggF%?%gg%hel di sease usi ng
a conmpound of Forrmula I: 10/ Formula | Thi s conmpound is al so known
as [ 4-(5- Am narebipdord 6t feeh@RNENY bolRitRekhdkdersible inhibitor of human beta-
yI][7-fIuoro-l-éz-netho§%§thyl)-4-tr|fluoronethoxy-lFL|ndql-3;y|]nethanone.
15 trypeiss aninensd MEPIs6 thewsstosdiologuaotiympuubria-sv e mitheKi on whi ch has
now been foungh f 0B A%F5Y nd D28 AN FRL;vIRde! for inflammatory bowel

di sease.

10
F
FF
)< O
o] N
AN N

N

F 8

0

@

15

SUMMARY OF THE INVENTION

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

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

Namely, this invention relates to a prophylactic or therapeutic drug for inflammatory
bowel disease, containing, as the active constituent, a compound or salt thereof represented by
Formula I.

25

A method is also disclosed for the treatment of inflammatory bowel disease in a

mammal comprising the step of administering a pharmaceutically effective amount of a

compound represented by Formula I below or as pharmaceutically acceptable salt thereof.



Anot her aspect of the present invention is a pharmaceutical conposition for
treating 20i nfl ammat ory bowel disease. Another aspect of the present

i nventi orwD20r/a78®at nent for inflamratory bowel di seasePCT/US2010/060002 Yet
anot her aspect of the present invention is a treatnment for inflamuatory
bowel 25di sease by treating a patient with a beta-tryptase inhibitor in
general . DETAI LED DESCRI PTI ON OF THE | NVENTION WO

2011/ 078983PCT/ US2010/ 060002 Thus, in one aspect, the present
invention is directed to pharnaceutical conpositions conprising a conpound
of general Fornmula I, which also may be known as: [445-

Am nomet hy1- 2-f | uor ophenyl ) piyRiNARY O8-THE WV ENTiHNUOr 0- 1
- (2-qret hoxyet hyl ) -4- 5trifl uoromet hoxy-1Hi ndol-3-yl ] met hanone. I

the present Slﬁl%?éé&ieﬁtaih{f%’ontrggteg ?d mne%%?%gtn{g inhgﬁn{ag)\{'g?t)ivgfﬁisea ﬁs&n

n
equi val ent expressions, are neant to enbrace a tonpoun genera roul a
(1) as heoeaipobed of Borded<l:i bed, whi ch expression includes the ester
prodrugs, the pharnaceutically acceptable salts, 10and the sol vates, e.gqg.
hydrates, where the context so permts. Simlarly, reference to

i nternedi ates, whether or not they thenselves are clainmed, is neant to
enbrace their salts, and solvates, where the EQntext so permits. For the
sake of clarity, particularFi pstances when t he xt SO permts are
sonetines indicated in the fext, hut thgSe\ ns g are purely
illustrative and it is ngt~1nipendet\t oyexcl yde W he{ instances when the
context so permts. 15 Prepardtory [PDetaN he conmpoynd of fornula | may be
prepared by the application g pt at i on of 20known/met hods, by which is
meant net hods used heretofo ribed in the liNerature, for exanple

t hose described by R C. Lar oc ) pr ehensi ve Organi ¢ Transfornmati ons, VCH
publ i shers, 1989, or as descr rein. In the reactions described
hereinafter it nmay be necessarly to protect reactive functional groups, for
exanpl e, am no groups, to avoi'd th&€r unwanted participation in the
reactions. 25Conventional protectikhg groups may be used in accordance with
standard practice, for exanples se® T.W Geene and P.GMWIts in
"Prggective Groups in Organic Cheﬁistry" John Wley and Sons, 1991. In
particul ar, the conpound of formnul a Forraya be prepared as shown through
Schenes

This compound is also known as [4-(5-Aminomethyl-2-fluorophenyl)piperidine-1-
yl][7-fluoro-1-(2-methoxyethyl)-4-trifluoromethoxy-1H-indol-3-ylmethanone.
15
This invention is directed to a compound of Formula I, which has now been found to

be active in an animal model for inflammatory bowel disease.

Another aspect of the present invention is a pharmaceutical composition for treating

20  inflammatory bowel disease.

Another aspect of the present invention is a treatment for inflammatory bowel disease.

Yet another aspect of the present invention is a treatment for inflammatory bowel

25 disease by treating a patient with a beta-tryptase inhibitor in general.

DETAILED DESCRIPTION OF THE INVENTION



301- 2. For exanpl e, the conmpound of the present invention is an
achiral conpound whose preparation is conprised of a convergent synthesis.
The conpowodoofo7s$se i nvention, as its benzoate salt, isPprasasiedcms2 shown
in the schenmes bel ow. 35 WD 2011/ 078983PCT/ US2010/ 060002 Schene 1 5 (i)

Et hyl chloroformate, pyridine, THF, 0 C, 100% (ii) a: sec-BuLi, THF, -78
C, b: 12, THF, -78 C, 52-68% (iii) TMVM5-acetylene, TEA, Cul, Pd(PPh3)2C12,
degassed THF, 60 C, 93% (iv) KOH, t-BuOH, 70 C, 91% (v) Powder KOCH,

2- met hoxyet hylthubriowhdespeElYBO, predent @5Emtiohvis Jirddtdi o ThvFmacéOtica] c@@positiotisi ) 5M
NaOH, MeOH, 85 C, 96% 10(viii :

2,2,2- TPP’F“IPHBIPS-%&OE“IPPH%‘% Bé%tnﬁf%@mlﬁlmlwh Ble b kagwamsdéd-Rydr ochl ori de,
EDCl, TEAyin (AR i3S9 Hind ; _nkgghg, A IMHCL in

Et 20, 90@6'QE%%%%3nd 1lﬂﬁhgggggk%gélﬁ%nggwpoun 22 by p§%25$ing t he am no
gr oup wittiflugmmathionyp-1H-indop3 ¢l lewthangnagent , such as ethyl chloroformate in
the presence of a suitable base, such as 15pyridine, to yield protected
conmpound 2. WD 2011/ 078983PCT/ US2010/ 060002 Compound 2 is converted
to conpound Snite @eddif §RcHBROMIIRCOES " clrpTRAH bd the ih$enitiod?, Ral eguivilchthe
position next to the carbam c ester by reacting 2 wth a strong base such
as secorsgpropsions: gic meanhiogmirace eamptiad ghigereralipanulp §D) peherelicitire h an

i odi de s SUC. e .odi.ne ' n is
then conirisd P ESe TR tBh eSO bl i FERRHAs FRIBRES, 2
copper (ah) theowbichecsaang. pidsited, phherythp bospttiso @epaitd. afiilarly | refereliceid ori de i n
the presence of trinethylsilglacetylene and. base such as triethylam ne,

Conpoundntgrmediges, whegyr pspafdhey Bemeptyesias eladirdnisqacanbtodabrass thodsels aed and
heat i ver indol .5, i d 6
eating sBRca%'s,V\?lhérQ Iﬁ% A%P&Q%bo its, F%‘lgtrllggéﬁé\%f{&ﬁarg ,ngf'[&%?h\fﬁlgﬁtiﬁlge§ Qn&pRrouUN

by al kylating the e nitrogen t e In the
pr esenceootexsogiarmitg aleasmetisis mdamtal ip dicasst, but thysdrinstardes aderpuaeldi pol ar

aprotic.solvent, such as dipethyl sulfoxide, at roomtenperature to yield
D hound 1§ BHb e 81l b BB OB e OB b AWy ocess.
Firpg, conmpound 6 is converted to conpound 7 by treating conpound 6 with
trifluoroacetic anhydride in the presence of a solvent such as

N, N-di g4, &8 'ﬂ@_and heating. Conpound 7 is treated with a strong base
Téﬁ%im$ﬁ§§?UX|

such as de to give conpound 8 which has an acid function in
the 3-positi Qltiletcrolglrpgglgd of formula I may be prepared by the application or adaptation of
20  known methods, by which is meant methods used heretofore or described in the literature, for
example those described by R.C.Larock in Comprehensive Organic Transformations, VCH
publishers, 1989, or as described herein.
In the reactions described hereinafter it may be necessary to protect reactive functional
groups, for example, amino groups, to avoid their unwanted participation in the reactions.
25 Conventional protecting groups may be used in accordance with standard practice, for

examples see T.W. Greene and P.G.M.Wuts in "Protective Groups in Organic Chemistry"

John Wiley and Sons, 1991.

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

30 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.
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20 Compound 8 is converted to amde 9 by reacting acid 8 with
2,2,2-trifluoro-N-(fluoro3-piperidin-4-yl-benzyl)-acetam de hydrochl ori de
(conpoundwO4pii/atseshe presence of an aci d coupling reagemrCTAsehoasooEDCI and
an organi c base such as triethylamne in an inert solvent such as

di chl oronet hane. 25 Conpound 9 is converted to conpound 10 by deprotecting
N-benzyl trifluoroacetam de on treatnent with mld base, such as potassi um
carbonate, in solvent mxture, such as nethanol/water. The hydrochl ori de
salt can be fornmed in the presence of a polar organic solvent, such as

et her, tRh¥hehd conmpound 10 which is the hydrochl oride salt of

30([ 4-(5-am nonet hyl-2-fl uoro-phenyl)-piperidin-1-y1]-[7-fluoro-1-(2-nmethox
y-ethyl)-4-nmethyl- 1Hindol-3-yl]-nethanone) in forrmula |I. The reactions of
this schemgcare as fol | owscr, WO 2011/ 078983, T/ US2010/ 0600D@F;St ep $:
Preparatiof of (2-Fluoro-p trifluoromet hoky-phenyl)-carbali c_aeidgpthyl

ester (2 commef ci al ai labl €' 5To ol utd on Bf 1 72 g, ]0.26 nol)
and pyri (2773 L, mol]) in THF at 0 C dded et hyl

chl orof orngt’ e~ 32. 2 ni, 9 170 dr opwi SE ower @ 30 min perifbd. After 1 h,
both LC M5_and C indicate thhat tthe reactior'is onpl et ed. e reaction

m xture is partitioned between H20™~and Et OAcs The t | ayeyQ” ar® seépar at ed,
and the organic layer is washed with 1 M HCl, H20, and brine, dried over

MySO4, filtered, and concentrated in vacuo. 10The crude naterial.is
purified on siloce, gel wth h&dFane/ Et 0Ac (9%ch
69.23 g (99% of the product 2 collorl ess I|gU|d.

6 8.11 (brVs, 07 (dd, Y, 9V A\ 00-'6. 80 4.27
(q, J=7.1 Hz, Z. 33 (t, 10 84 (s,
3F), -134.01 (bY's, N1F); Ms 309 ( 268 (M) tep B:
Preparation of £6-Fl uoro-2-io¢ t hoxy- phenyl ) - car bam/)c acid
et hyl ester (3) GCF3OCF3 8

7 00— O—

F
HN —_—
»/CF3
9
0]

F
0 0
OCF, N OCF, N
viii D
A\ N\ H,N
N N HCI
F F
10
O— 0O—

(i) Ethyl chloroformate, pyridine, THF, 0 °C, 100%; (ii) a: sec-BuLi, THF, -78 °C, b: I,
THEF, -78 °C, 52-68%,; (iii) TMS-acetylene, TEA, Cul, Pd(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, MecOH, 85 °C, 96%;
10 (viii) 2,2,2-Trifluoro-N-(fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride, EDCI,
TEA, CH,Cl, (DCM), rt, 99%; (ix) a: K,COs, MeOH/H,0, b: 1M HCl in Et,0, 90% °

Compound 1 is converted to compound 2 by protecting the amino group with an amino
protecting agent, such as ethyl chloroformate in the presence of a suitable base, such as

15  pyridine, to yield protected compound 2.



2 0 NOH To a solution of 2 (31.34 g, 117.2 mol) in THF (180 nmL) at
-78 Cis added sec- 20BuLi (1.4 Min cycl ohexane, 200 niL, 280 mmol)

dropwi se woen11278988 period. After 20 mn, a solution of PCR/US46L0®6ap2 175. 8
mmol) in THF (150 nlL) is added dropw se over a 30 mn period. This m xture
is then stirred at -78 C for 30 mn. Saturated NHACL is added, and the
cooling bath is renoved. The reaction mxture is partitioned between H20
and Et OAc. The two WD 2011/ 078983PCT/ US2010/ 060002 | ayers are separ at ed,
and the organic | ayer,.is wash with 1 Na2S H20, and.brine, .dried over
MySO4, filter &npogﬁﬁ Zc}%ﬁ%ﬁ?ﬁi?e‘a’n?ﬂ?u%}géod %"Fﬁ%StF%BFO&G%S CQOI%RPélB@%d%d in DCM
(50 m) iodiRgted BPtha PBsiflidRextko tHeS:aﬁﬂﬂﬁQest@fh%r r8hdting 200ME e Ktréhd Bde dudh as39%9

fromthe resulting suspension is collected by suction filtration and
ai r-dri egcomtney bty tlltﬂéﬂl@ toJomd Heamianaykigh isresctehwifh an athda seairesyriiae i s

SUs paend%qole ul%legcﬁl 0% él g r%‘ éiAf' Oéd&‘;eié\ dl?jllﬁtiiclp tl? c%né'egﬂte% t§ ’aceq /%mc%Bﬁé uRet ed

by suctlon tra I on~an re t1 onal” product &an’ hed by

puri fyi mglsﬁﬂgecaialytﬁd @tnaltwna 51$dh| ascz:aplg@I(I)Gmla@raﬁcoastai@hynylﬁﬁdsﬁlwe PRGN (16)
7.30-17.10 6.16 (br.s, H? J= 2H),. 1.32 (t, J=
7.1 Hz, Orl F e%m@)ﬂr@th% y@@evéene@mi base smla a@,@le(dwlammee 5 Hz, 1F);

MBS 394 ouglgqo{g Cyél%éd §§ a 5@&4% b0 bu fZ] clh]a(g %Ea%@eghhﬁﬁﬁcp@e{]en Qtn? to ive .

( 6- Fl uor o- XrT 1 Ut omet h si I'any
aci d et hydolesdmapound)s.

10
Compound 5 is converted to compound 6 by alkylating the indole nitrogen thereof
with an alkyl halide in the presence of a strong base, such as a potassium hydroxide, in a

dipolar aprotic solvent, such as dimethylsulfoxide, at room temperature to yield compound 6.

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

20

Compound 8 is converted to amide 9 by reacting acid 8 with 2,2,2-trifluoro-N-(fluoro-
3-piperidin-4-yl-benzyl)-acetamide hydrochloride (compound 14) in the presence of an acid
coupling reagent such as EDCI and an organic base such as tricthylamine in an inert solvent
such as dichloromethane.

25

Compound 9 is converted to compound 10 by deprotecting N-benzyl
trifluoroacetamide on treatment with mild base, such as potassium carbonate, in solvent
mixture, such as methanol/water. The hydrochloride salt can be formed in the presence of a
polar organic solvent, such as ether, to yield compound 10 which is the hydrochloride salt of

30 ([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.

The reactions of this scheme are as follows.



OCF3OCF3 Si - NHO 0 4 A mxture of 3 (18.1 g, 45.9 mmol), Et3N (12.8
m., 91.9 mml), Pd(PPh)2C12 (1.6 g, 155%nol), Cul (0.7 g, 8% nol), and
TVS- acet yWeorre11(or8988 ni, 137.8 mmol) in degassed THF ( 18@cCwiUs2é19/0b@at ed at
60 C overnight. The m xture is cooled to rt, and then partitioned between
H20 and EtOAc. This mxture is filtered through Celite to renove the

i nsol uble material. The two |ayers of the filtrate are separated, and the
or gani c Stegy &r Pirepavatine of G2Bluamo-Sktrifhwroukeihody pheny Mg8amiciacideetbyl] eséerd
concentrated in vacuo. The crude material is purified 20on silica gel with
hept ane/(Z} OAc as eluant to give 15.6 g (93% of the product 4 as beige
solid. 1H NMR (CIE@?)3 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 ¥R, (CDC13) 6 -57.59
(s, 3F), -118.1 1F); M5 364 (M1, 100% . 25Stepl D: Preparation of
7-Fluoro-4-trif gnmet hoxy—tHindele—{(5—Wo 201 8983PE)/ US2010/ 060002
4 A m xtu A4 (28.9 g, 79.6 nmmol) and KO 7 ¢,|/636.7 mml) in
degassed t BuOH (390 niNH,s heated at 70 C overnigh 9 cates the

artitioned
bet ween H20 and Et20. The two | ayers are 5separated,Fand the gqgeous | ayer
was extracted with1Et 20 (2X). The conbi ned organic | ayers are washed with
H20 and bri ne o fdhbeRINeianMySO4, filtered, and concentrated in vacuo. The
crude material is purified on silica gel with heptane/ Et0OAc (100/0 to
60/ 40) as eluant to give

5 To a solution of 1 (50.72 g, 0.26 mol) and pyridine (27.3 mL, 0.34 mol) in THF (500

mL) at 0 °C is added ethyl chloroformate (32.2 mL, 0.39 mol) dropwise over a 30 min period.
After 1 h, both LC/MS and TLC indicate that the reaction is completed. The reaction mixture
is partitioned between H,O and EtOAc. The two layers are separated, and the organic layer is
washed with 1 M HCI, H,0, and brine, dried over MgSQy, filtered, and concentrated in vacuo.

10 The crude material is purified on silica gel with heptane/EtOAc (95/5 to 70/30) as eluant to
give 69.23 g (99%) of the product 2 as a clear colorless liquid. "H NMR (CDCls) § 8.11 (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,
100%), 268 (M+1).

15
Step B: Preparation of (6-Fluoro-2-iodo-3-trifluoromethoxy-phenyl)-carbamic acid ethyl
ester (3)
OCF, OCF,
I
X X
N~ O - Ngie’
H H
F F
2 3

To a solution of 2 (31.34 g, 117.2 mmol) in THF (180 mL) at -78 °C is added sec-
20 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

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

9



16 g (91% of 5 as a yellow liquid. 1H NVR (CDC13) 6 8.47 (br s, 1H),
7.35-7.20 (m 1H), 6.95-6.80 (m 2H), 6.68 (d, J = 2.5 Hz, 1H); 19F NWR
(CDC13) oweozs11688Ys3s, 3F), -136.10 (d, J 10= 8.5 Hz, 1F) PCES2®0/06duw1,
100%9, 200. Step E: Preparation of

7- Fl uoro- 1- (2- met hoxy-ethyl)-4-trifl uoromet hoxy-1Hindole (6) OCF3 5 A

m xture of 5 (16 g, 72.8 mmol) and powder KOH (20.4 g, 364.2 mmol) in DMSO
15( 150 rdgjers greseparated aad thtorparic lemnisiwasked With ho%Nee80k, Brrindéripd.olrgdn,

109. 2 | i d. . Thi t ti d at t
"o ot o8et MaS ORI AP Rl ek RS fottlue B SESERY FEhea B Bian 1o
and Et 2QndT aﬁé/(%ob@y@r@ 2 8d R, TORAVRIGwdBRY (LhE o ATMIEPHS IRy REultifig €xt r act ed

with Et20 (2 he conbi ned o(rﬂanlc | ayers are washed with H20 and bri ne,
dried O\ﬁéﬁ*peN@Q@IlS cofliepted b duction tf@impemiraart@rded n hgddtiate isTepacetipded irat eri al

f
to o ve gt In® by EasARptbd D tERLAMORACE AdRitalR ap 3We 3% 427
2.1t caﬁ%ctecﬁbﬁ%mggﬂ?tufmonahm air6irBa. (AdditbnaMRoaed J;él@B@B&3ﬁ62fb$d§aﬁﬂ5@uig)6(()002
3H) : 19@%&&%6&33@:@@)0& Se]l@?OfB%FO%@PhBF)HI_?\‘M%?C@@&Qé7 39=1% 40 (;n#zH) oap(ons 278

(w1, 1 ep thQ _ _

2 2, 2- Tqﬁlﬁ? uorgq’i]&?(?glfgzérz %&h%t R’ol)c()iéze% i/l ijIMR (CDCL:) 8-56.90 (s, 3F),
5trifl udldét(boky 8BHz, ridF()JMS -k PbtHan@ite), 373, 364, Ibl, &6 xture of 6 (19.3 g,
69. 7 nmml) in DVF (135 nL) is added TFAA (26.2 niL, 188.2 mmol). This

m xture is heated at 40 C overnight. TLC indicates the reaction is

conp! et alep FOPrepahHAR of fo-PRRESS- ﬁrmlfotrom%nﬂ)x&lze&nae{htylsﬁlhﬁyl%filyh?i_}sﬁ@ﬂylw0

and Et 20. The two 10l ayers are separated, and the organic | ayeif Is wWwash
Wit h satcarkanit adkHatsl ¢s2od)(4) H20 and
OCF, OCF, |
I ——Si—
X '
P F
3 0”07

4

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

15 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
brine, dried over MgSQ,, filtered, and concentrated in vacuo. The crude material is purified

20 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), 426 (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%).

25 Step D: Preparation of 7-Fluoro-4-trifluoromethoxy-1H-indole (5)

10



brine, dried over My504, filtered, and concentrated in vacuo. The crude
material is purified on silica gel with heptane/ Et0OAc (100/0 to 50/50) as
el uant towQi2oe/@28984 g (89% of 7 as a slightly green solpca/usHomnR0Z CDCL3)
6 8.03 (d, J =1.4 H, 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 NWR (CDC13) 6 -57.74 (s, 3F), -
1571.10 (s, 3F), -134.95 (d, J= 11.5 Hz, 1F); M 374 (M+l, 100% . Step G
Preparation of @CF,uoro-1- (2- met hoxy- et hyI) 4-trifl uoronet(bg]c?{/bll-l-i ndol e- 3-
carboxylic acid[(8) 28-A Ixture of 7 (23.4 g, 62.6 mol) OH (100 m)
and 5 MNaO—l L) 1s fjeated at 80 C overnight. LC MSA es that the
reaction is cg dgte. The 'reactio 06 02 m xture
is cooled to ¥t hen concentrated in vacuo to remv& t he MeOH.
The residue is d¢lissofved in H20, and then washed with Et20 onc The
aqueous layer iF sl oy idified to pH -2 with conc. HCIl. The acidified
suspensi on i s extAct e® wi t Et 20, and the organic extract |r§) washed with
H20 and brine, dried over MgSO4, filtered, and concentrated 'n 5vacuo. The
residue i s suspend in DCM heptane (10/90). The white powder 8 (19.4 g,

96% in th I ted.b t d. 1H
LR e s A T A AT
J=5.0 I‘%O}ZI@OO BLYR I{eﬁted%tﬁ)”CQVétliaghgl'ﬁC/MS %i’dléaﬁes tﬁHeactl&ﬁsNBﬁ (edaC13) 6
-57.74 (s -135.65 (d, J = 11 MS 363 (MFCH3CN+1), 322 (M1,

100% eg@@plre-ps Ppleg e Bt inghthgm partltlone(f between H,0 and Ef,0. The two layers are

Q 4- t V.

tr| f%zuoroér?%’#%& an-hl-ﬁ‘-i 4%188?‘{13%&(%% %(%H%tg&)&%elﬁtgﬁﬁ% H%nglnr??ye f)or aéle aﬁ?rae (9
0 --- Aamd whihee wafh 18, 48 Brigs, dB&d GvemmgSO4, Bl t3fd( @d Bntdntraledlin Saemm| The
2,2,2-trifluoro-N(4- . 15fluoro-3-piperidin-4-yl-benzyl etam de .
hydr ochlcgdegraterial is E‘G’lﬁledgm S?trcagqlw%fﬁ)heptfay/ﬂ g (E8d %(@403 ag clugntte gikol ) in
CH2C12 i 164 r rniqgh t t he
reacti or}%lg:@éér)r%?g%g y%llﬂ%%%ﬁi)git uyeNlﬁg artﬂ?gﬁgggb%?mgﬁgtﬂgz@é%qlﬁ 2C12.
The two 6.%v6€R6 (iar 2H} el @t £ 2. aHd, tHie “&rgsiR E€haiped -556vess BEY - 16t 1 (s / ne,
dr| d ove 5 centrated in vacuo . The crude nateri al

ﬁhrl F%él}%n?éj M%gﬁgéﬁﬂz\a @ﬁg}ﬂeg ne/ Et OAc 20(40/60 to 0/100) as el uant
to give 9 (36 g, 99% as a white foam 1H NWR (CDCl3) 6 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 ( brStep E1Pepparation of t!-,Flu&mSl.-()Z-m@,th@zbt)e,thﬂ)-ﬂztrtihmr@mpthozy-zsi -ndode (6 3H) ,
2.05-1.50(m 4H); 19F NWR (CDC13) 6 -57.54 (s, 3F), -75. 6@{ 3F), -119.31
(s, 1F), -134.9 ((:E J=11.3 Hz, 1F); Ms 608 (I\/Hrl 100% B Step l:
Preparati on of %- Ami nonet hy1- 2- f| uor o- phenyl ) - pi per L& I n-1-yl1] -

[ 7-fluoro-1- ( \Pnet hanone
hydr ochl ori de

Y

A mixture of 5 (16 g, 72.8 mmol) and powder KOH (20.4 g, 364.2 mmol) in DMSO

15 (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
and brine, dried over MgSOQ,, filtered, and concentrated in vacuo. The crude material is

20  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) & 7.15 (d, J = 2.1 Hz, 1H), 6.90-6.75 (m, 2H), 6.56 (t, J

11



WO 2011/ 078983PCT/ US2010/ 060002 To a mi xture of 9 (36 g, 59.3 mmol)
in MeOH (400 nL) is added aqueous K2CO3 (65.5 g, 474 mmol, dissolved in 120
mL H20) . Wbhi2e1wmmi7s48dre is stirred at rt overni ght. LC MSpPCmdiSe@v®soovhe
reaction is conpleted. The reaction m xture is concentrated in vacuo to
remove 5nost of the nethanol. The residue is partitioned between H20 and

Et 0OAc. The two | ayers are separated, and the organic layer i s washed with
H20 and =b2.5 ik, 1db)i 22 Gtvér My B@42HJ, B3I 126t.el: 5 arkdz, Gbckht (afEY THNMRuUo to

Y enls” b5 9859 % ok 5ufo B 955 £ hER Rasp e lite 8 Bt M (TR (f
J= 5.2 Hz, 2H), 3.86 (br s, 3 H), 3.74 (t, J= 5.1 Hz, 2H), 3.32 (s, 3H),

3.30-2.75 (m 3H), 102.24 (br s, 2H), 2.05-1.55 (m 4H): 19F NMR (CDCL3) 6
-57.52 (Mep BrPreparatiosaf 2,3,2-Trifluorot 47-fmorer1-(3-mathogy-pthyt4) ; M5 512 (Mr1,

1009% . . T l ug i f ot ve,.material (2.856 g, 5.59 nmol) in

Et 259(36“9?1‘.‘5’“?‘@“%8%@&%‘“%%h%l‘/}]é%%ﬁ%" @1)_ 6 mmol) dropwi se. A solid
precipitate forns and the ethereal solution is 15decantéd off The solid is
washed with addi t:ﬁﬁ Et 20 then decanted off The r &inN\yg-@bi e yel | ow
solid is dissolve swarm MeOH (10 nL) then Et20 (30 niL)/is added until
the solution is slLi cloudy. After ca. 2 hrs g6l ThpReCi pitate appears.
Addi tional Et20 { N\ i s added and then the s iorpis placed in the
fridge overnight itg crystalline product™ (2.4 g, ~4 52 mol ) is

@i
collected and dri®e nNr hi gh vacuum for 4 hrs. 201H N;?(DIVBO d6) 6 8.32

(br s, 2H), 7.71 ($, 1H\ 7.43 (d, 1H J = 7.2 Hz), F7.36 Am 1H), 7.26-7.20
(m 1H), 7.12-7.08F(m 2H), 4.49 (t, J = 5.1Hz, 2H), 4.00 (s, 2H), 3.71 (t,
J = 5.1Hz, 2H), 3.32 (&, 3H), 3.21-3.07 (m 3H), 2.9&(b?i 2H), 1.80-1.62
(m 4H); 19F NVR (DESOd6)_6 -56.79 (s, 3F), -119.34 (s, IF), -134.53 (d, J
= 9.6 Hz, 1F); M5 512 (M1, 100% . CHI N Theoretical: C 53.06% H 5.16% N
7.42% (cal ¢' doasmixtretdZ0§ (19R0gr6d.7 Grfed). iBIWIFKIL 35 B2Ys R TFA2 (2612 BL64%

WO 2011/ 983PCT/ US2010/ 060002 o . oL .

[ 4- (5- Arh%% FBER 1T§18rm%wr6&wd)%ﬁ8eﬁoaﬁlﬁ%ghﬂ JHf indicptgd e 19259 it hoxyet hy
1) - 4- trchpu@s O MBetharYurd i dJafiQl o 3¢, ¥hd RE hanee.Beaseat 8,0 1Ad beozoplavwsal t) .
A 20-L gl ass-jacketed reactor already containing a toluene solution assuned
t o Hbnt dayer] &4 Separated, and the organic layer 1s washed with saturated NaHCO; (2X), H,O and

' hyl-2-fl i idine-1-yl1[7-fl -1-(2-net ) - 4-
St 11 aor IRt R S F RIS RSP RanBHES P st g Thoe8 Bl & HETHfed and
heat ed ton sfifeaCoel BRARGHtENSEITIAE BIDO/ 0o 5%/%? afBlulnt t§ gARdBh @gho,pdfteds 22l | the
benzoi c aci d has dissql ved, Cﬁd o)hgg{%ge( 6.04 L) is added. The reaction is

heat ed tsbghtly greomealis. | H WMRs .4451.4 Hz, 1H), 7.20-6.95 (m, 2H), 4.54 (t, J

o e rhrd i oL X APACPY AP T 38 1 3Wy] DENNIRRE Bk T R X¥g L) -4

pr eredi 17g. loaCIF), -TB&.95 (d, /= 11.5 Hz, 1F); MS 374 (M+1, 100%).

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

carboxylic acid (8)
O 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

12



10crystallization progresses at 77 C and after 15 mn, the reaction is
cooled at a ranp of -10 C h. Wen the reaction reaches 61 C, both the
stirring woaotigswsoeol i ng are stopped and the reaction i gCalusesemset002 cool to
rt. After standing overnight, stirring is resuned and the product is
collected by filtration. The filter cake is washed with a solvent m xtu
prepared fromtoluene (3 L) and cycl ohexane (1. 5 L). After drying
parti al Ijixbye suobledrio rty il thew dersenirated 6t vaans feerened e nwstoftthy MaPldy ¢he wher e

it is drie

f1 uor opHEH

re

G e P e P e R AR TS e e ytos Kt U ot hox

y- | H i ndeldifdd t)zS'pHTBZ hanepgc. PRNZ O @ cRIB i @%&Eﬂoﬁ$§e>§&b{e@3wiﬂlﬂ@t§0,8arﬂi h86%9 ,
156-159 C. El enental analysis: Calculated for C25H26F5N303. C7H602:

60. 66; Rrg@iQextragt isgvaghed wish HdO agd bgoe.alrtedigvesMadOn filgrglk and pencgpigaied in

spec
1211%

ral

118 HER GG NnehSEn ool b0 485 s i sER460 5 Rodish

6. TFAAin BheQGsphnsib% NAREGE b§ subidh MerkiGn il dir-Bi&H 91 NBIFOACDC;) 34812 (s,

10

15

20

25

1H), 7.15-7.05 (m, 1H), 7.00-6.90 (m, 1H), 4.49 (t, J= 5.0 Hz, 2H), 3.75 (t, J = 4.9 Hz, 2H),
3.33 (s, 3H); ’F NMR (CDCls) & -57.74 (s, 3F), -135.65 (d, J = 11.3 Hz, 1F); MS 363
(M+CH:CN+1), 322 (M+1, 100%).

Step H: Preparation of 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[7-fluoro-1-(2-methoxy-ethyl)-4-
trifluoromethoxy-1H-indole-3-carbonyl]-piperidin-4-yl}-benzyl)-acetamide (9)

F
o)
OCF, \,—OH o
OCF, \\—N
A\
- HN

N N >]/CF3

F 2 N
o)
8 o— " o
O—

A mixture of 8 (19.1 g, 59.6 mmol), Et;N (24.8 mL, 177.9 mmol), 2,2,2-trifluoro-N-(4-
fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride (11, 26.4 g, 77.5 mmol) (14), and
EDCI (17.1 g, 89.3 mmol) in CH,Cl, is stirred at rt overnight. Both TLC and LC/MS indicate
that the reaction is completed. The mixture is partitioned between H,O and CH,Cl,. The two
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
(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%).

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

13
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3- Brono- 4-f 1 uor obenzyl am ne hydrochl ori de (Wchem is reacted with

pyridi ne-4- 5boronic acid (Cariant or Boron Ml ecular) in an al coholic

sol vent wWOhlom/M8#8Bi ng poi nt of at |east that of isopropg/tsk@oheiop2 such as
n- propyl al cohol, n-butyl alcohol and the |ike; polar aprotic solvent such
as di net hyl f ormam de, 1-nethyl-2-pyrrolidone, dinethylsulfoxide, and the

| i ke etheral solvent such as 2-nethyltetrahydrofuran, dinethoxyethane, and
the |like. Conpound 12 ang| conpound 13 in m xture of any of the"above

ferrocene- palladiu
dppf - CH2C12), Pd( PPRS)
Prin | .

di chl or onet P&he \so6N (

i key wit
e boiling nt of the Suzuk

sy dine. 15JQi s 'pyridine is conver
trifluoroacdtamye conpourid 2,2, 2-trifluoro-N(4- 10
fIuoro-3-pyFidi€f4-yb-benzy1)-acetanide hydr ochl offi de/under

trifluoroacetylating conditions using a suitable tirfluoroacetylating agent
such as trifluoPoacetic anhydride, trifluoroacetyl fIﬁBTide,

pent af | uor ophenyl .trif| ac te d ike in atrifluor yl ating
sol vent suchqgé %ﬁ“@?fgg%égﬁv n?ngﬁﬁﬂnbggéﬁhybs3@8fﬁ?$%dﬁ§8%?%8§ﬁ%%cetate,
or the l(bkeig, aM Ah@IBdiise2EMy A2 @A RA. Sy @ntuRUS irdsd dt o HARRBghtON /B

i ke; a chlorinated hydrocarbon solvent such as WO '

2011/ 07 89depethesotol peoowctett hid ispeiontnistire &, concentigiadhl oreet thageovor t he
li k at L 1.0n. react | r b - out
50, " Bh SRR U R ARG SR o SRR TEDHE :ROARD ML iR 0

2, 2, 2- Trsepdrived ambiildorchniolgeBispydsheld with 110-dmdrbzing) drdgledvervibS Gy finaed or i de
is reduced 5to under hydrogenation conditions tq conpound 14 by treatnent
wi th hydpegerceniaieddn picee énrisldod7 a2 e bglelats rcd gokoripsy sticky g4mpt 02, Pd/ C,
Pd(CFDZnI¢$M#§ t Libke, i Qr o t~ qel ' ' [ as
HC1 and the TiKke, %r§3f5§§ﬂ§”QZP%QQS@hLggﬂa%gfgggég?gfgﬁﬂé%ﬂgg1ﬁﬁggg?n a
hydr ogerigt/i-on?2 tHeagH)),Bn8 s v.eht),ueh(tas=an [k, AbhoB.33 ¢, 3ehi3.30e175am, 8Hhanol ,

sol ot 2ot bEuid: 2804 2o it BN IET R Ga B omiedet rad eimefaflre
of froma@bput3Gi2 arpbayts160MGl1, s, fiydrogenation pressure of from about 20
to about 1000 psi. The conpound of the present invention is basic,

and such conpound is useful in the forn1pf the free base or in the form of
a pharmaceut I"Icoaa{ éo‘fut?o%co%flea galo%e ?r(faltedria??fggé g,”s?@ rlntrnotlpi%r]':%% (3]05 mL) is added 2 N

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

® t he HCI

15 decanted off. The solid is washed with additional Et,O then decanted off. The remaining pale
yellow solid is dissolved in warm MeOH (10 mL) then Et,O (50 mL) is added until the
solution is slightly cloudy. After ca. 2 hrs solid precipitate appears. Additional Et,0 (5-10
mL) is added and then the suspension is placed in the fridge overnight. A white crystalline
product (2.475 g, 4.52 mmol) is collected and dried under high vacuum for 4 hrs.

20 '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-
de) 0 -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%,

25 N 7.22,Cl 6.64%.
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Acid addition salts may be a nore convenient formfor use; and in practice,
use of the salt forminherently anmounts to use of the free base form The
aci ds whiwb 20am78883used to prepare the acid addition salPC3/usSpel0O6@02
preferably those which produce, when conbined with the free base,
pharmaceutically acceptable salts, that is, salts whose anions are
non-toxic to the 20patient in pharmaceutical doses of the salts, so that

t he bene[4i-(Si-mmiunhétbb’l-moeopmwb)pimhhhml-yil]th7-1ﬂluerd 1 €2-metbexyotlyrdt

vitiated | si de eff ribable to hea

har ancduittegemgsy - oS ppeah ot peiall 0 Bonmalt By or of orred. all
acid adgq Qoml%lﬁﬁljﬁ&e&rd%m&f dﬁﬂea@gscc%@éiﬁfﬁg% tofuchd @it Reshas&l fb%ﬁiaﬁi/ﬁn(sﬂ t he
particul ar sa er se, is desired onl_/y as an internedi ate product as, for
exanpl e anmmnethwef &uprophenyf pineeidinsni -yl oflugrarlp@sastherymiti f i cat i on, and

d f t o
o R Bl B AR B TSR Py FRERAG B .

Phar mac @tniz6ialabi (at€ gL, @@h@l)&@hd@ed\&nﬂjfﬁﬂﬁhh%@l@aﬁa@c@fndtﬂae disstyleml on include
t hose derived fromm neral acids and organl c acids, and incl

hydr ohalcvele8exage - Ohfsoddrdr Tarereasitpnry Besest ol /dé, WhEIP it é%ede%w@;{ﬁéées
nitrate t es, nmal onates,
oxal at ezd,m g%*. ﬂga%?l ggr@gm grcligitees%@ﬁ%%érﬁgtg 1%tfh %ﬁﬂtgn?g‘ mal eat es,

met hyl eneflborembtholy-dibignbpiyl etiaasne beraaai@3$00 gbﬁymatmsqedggrttatcshaﬂés

i set hi onat e p-tolu r at e t hanesul f onat e t hanesul f onat es,
bonbEnodrafiatie pr%f?%?%ﬂéﬁzsbapeﬁ My ARG Pl AT TR nat o5,
A mor e payy | WHkRfheS8ddtioh Sca?Réd 6107C, ﬁobﬁl tﬁ@ MHQQn@fthef&)BHHé frelstdpped Qﬁd the
hydrochl oride salt. Another particular salt 6f the present invention is the

f umar at ecastion hreallboreddanaoldd rif Gxfinristantling AveigROstityiQy 8 98IPCH/apSAGLTOGED002

Penzoat & GC KA ChHtGR Wt Ty Atk i it SAEe i RG L RBPIR ST sol { as

an acti ‘eluenpeauwnsd c?@lbh@(aﬁé(l BGL)CQﬁ(ﬁE?ldBﬂng)baﬁlbﬂy b Bv@idhi @B pasdaictisef ul for
t he iliur poses of purification of the compound, for exanple by expl oitation

of the dJunsfsited toa mfﬁgeq@nd@@r%@ﬂwmaﬁﬁe °6 affprding H-(hemipamsHy - 2omound,
d th
ki 11 ba TR PR P AATBIET| Bl BN BB hoa MR ot PDoe
aci d addilnmettiunsat berrbate e aeolasplessrydhalooﬂos RiggB6XY, @mp +AB564189 “OcElRepat ed by
reaction of the free base with the a r‘ec[:)rlate aci d, bgt@ ﬁogrgfllcatlon or
0

adapt at 2886 kHeupcdEeodd s FRhOdx GOKRS: Bk P @92 lel {Gs 6844t he
conpoundy afoit N % 87”‘13&5&9@?&%&1 gtélgﬁf E(t ﬁdl@l'zt P1‘]216 By fi1559] Mong  Jgpe free

base in water or aqueous al coho or other sui'table sol vents

cont(ai nilagot82apdrioptitat €14OPA &6d i sol ating the salt by evaporating the
solution, or by reacting the free base and acid in an 15organic solvent, in
whi ch case the salt separates directly or can be obtained by concentration

25
Scheme 2
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of the solution. The acid addition salts of the conpound of this

i nvention can be regenerated fromthe salts by the application or

adapt at i omoab1ikrieesn net hods. For exanpl e, the parent corpoarsdoia0efoor he
invention can be regenerated fromtheir acid addition salts by treatnent
with an al kali, e.g. aqueous sodi um bi carbonate sol ution or aqueous amoni a
sol ution. The starting materials and internedi ates nay be prepared
by the application or adaptation of known nethods, fof
described in the Referdifitg-EXanpl es 250r their obviou I
equi val ent s. The prgsent i nvehtrPdSh(dee)GELSo directe
i nt er medi i n Kine abo e cheme 1 andgy -B®Hsuch, the|p
herein for gi r prepar constit Of ?ﬁ{f feat uf es
invention. 30 List of AbbrNevi ati onszl@}@r< | 8983P

used above, Band t hroughout the descgi phjopn of t he invent
abbrevi at i oni unl ess ot herw se i ndu%%&&!zOHshal | be under st oo
foll owi ng nme hi ngs. ACNacetonitril eS5B®N2, 2' - azobi si sobutyronl trile

bi dtwi ce daily BOC or Boctert-butyl carbamate BOPbenzotri agol - 1-yl -oxytris

(di met hyl ami no) phosphoni um n-Bu3SnHtri-n-butyltin hydride goﬁgﬁﬁ%t but yl
° 2

Cbzbenzyl carbamate PTCphase transfer catal yst steP 1 | g &6 N HEl i LPIOH
9. BuOAc
0 0
N&F 1. H,, 5% PY/C N&F
H £ F CH,OH, rt H £ F
F 2. BUOAc F
step 2 Z
HCI | Hei
NS
N N
: 13
14

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

5 boronic acid (Clariant or Boron Molecular) in an alcoholic solvent with a boiling point of at
least that of isopropyl alcohol, such as n-propyl alcohol, n-butyl alcohol and the like; polar
aprotic solvent such as dimethylformamide, 1-methyl-2-pyrrolidone, dimethylsulfoxide, and
the like etheral solvent such as 2-methyltetrahydrofuran, dimethoxyethane, and the like.
Compound 12 and compound 13 in mixture of any of the above mentioned solvents and water

10 in the presence of a suitable catalyst such as 1,1’-bis(diphenylphosphino)ferrocene-
palladium(II)dichloride dichloromethane complex (PdCl,dppf-CH,Cl), Pd(PPhs)s,
PdCl,(PPhs),, Pd(dtbpf)Cl,, and the like with sufficient heating from about 70 °C to the
temperature of the boiling point of the Suzuki coupling reaction mixture provides the pyridine.

15 This pyridine is converted to the trifluoroacetamide compound 2,2,2-trifluoro-N-(4-
fluoro-3-pyridin-4-yl-benzyl)-acetamide hydrochloride under trifluoroacetylating conditions
using a suitable tirfluoroacetylating agent such as trifluoroacetic anhydride, trifluoroacetyl
fluoride, pentafluorophenyl trifluoroacetate and the like, in a trifluoroacetylating solvent such
as an ester solvent such as ethyl acetate, isopropyl acetate, or the like; an aromatic

20  hydrocarbon solvent such as toluene, or the like; a chlorinated hydrocarbon solvent such as

16



DAST(di et hyl ami no) sul fur trifluoride (Et2NSF3) DCCdi cycl ohexyl carbodii m de
15DCMWdi chl or onet hane (CH2d 2) DI C1, 3-di i sopropyl carbodi i m de

Dl PEAdi i swpropyd7edsdy| am ne DMAP4- (N, N- di met hyl ami no) pyr iPGIrS20W860002
reagent Dess-Martin Periodi nane reagent 20DVFdi net hyl f or mam de
DVSQdi et hyl sul f oxi de EAel enental anal ysi s

EDCI 1- et hy1- 3- ( 3- di net hyl am nopropyl ) carbodii m de HClL egequi val ent (s)

25Et et Pl}ﬂlet lg&délﬂéﬂri]%, l,QtdlgﬁloFeTeﬂi‘iﬁé ha gy 1i1&t Qﬁ&t@ﬁﬂﬁﬁfoa@@t?laﬁbﬁ reactloI}
s M e SR g -
| i qui d chromat ogr aphy
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

17



WO 2011/ 078983PCT/ US2010/ 060002 LAH it hi um al um num anhydri de Menet hyl

Mel net hyl i odi de MeOHmet hanol 5Me0C( 0) net hyl chl or of or mat e

MOMCI et hweyenatdigdsshl ori de MOvihret hoxynet hyl MSnass specPcodisopy/obaBH4sodi um
bor ohydri de 10Na2C4H406sodi um tartrate NVRnucl ear nmagneti c resonance

PPol ymer bond PQOper oral adm nistration

PyBOPbenzotri azol e-1-yl -oxytri s-pyrrolidi no- phosphoni um

15hexaf IpndfeophpsgpmatcaititBiladsetableisalz abihe pedsoftdnvien@ipn detbe Hewrete of the

RP- HPLCr ever se %‘tﬁse- hiIgh pressure |iquid chromat ography TB

SOl t er t BEPYPH NPHIMELT v chl ori de TCAtri chl or caceti ¢ acid

As well as being useful in itself as an active compound, salts of the compound of the
5 invention are useful for the purposes of purification of the compound, for example by
exploitation of the solubility differences between the salts and the parent compound, side

products and/or starting materials by techniques well known to those skilled in the art.

According to a further feature of the invention, the acid addition salt of the compound
10 of this invention may be prepared by reaction of the free base with the appropriate acid, by the
application or adaptation of known methods. For example, the acid addition salts of the
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.

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

25 or their obvious chemical equivalents.
The present invention is also directed to some intermediates in the above scheme 1

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

the present invention.

30

List of Abbreviations
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20TFAtrifluoroacetic acid Tf20trifl ate anhydri de THFt etrahydrof uran
THPt et r ahydr opyran TLCthin | ayer chromatography 25 Definitions As
used abowsp 2and78488oughout the description of the i nvenecorS2athmedoot | ow ng

terns,
foll owi ng neani ngs: 30
chem cal and physi cal

unl ess otherw se indicated, shall be understood to have the

"Aci d bioisostere" neans a group which has

simlarities producing broadly sim/lar biological

properties tokswscdtabmcyalgtmcmlg(lewehtd@icripﬂidn oﬁ&hﬁuwbnmpmdfbllbwiﬂgedi ci nal

Chemi st
2011/ 07
New Dr ug Desi gn”

" Bi.oi SOS

BSEETPUSIB 6y U8

SBTo% PRl el De iduBrd 1o e e ol BN et Rningsim To

33, 576-579, (1933); Zhao, Huaxue Tongbao, "Bioisosteric

Repl acenent And Devel opment O Lead Conpounds In Drug Design" 34-38,

(1995) ;

G aha¥§NTheochem

" PRetopidtiliccal St udi es Applied To Drug Design ab

|n|t o] Electr gbﬁlExstrlbutkgfaz@ﬁggh%efgﬁﬁﬁres" 343, 105-109, (1995)).

Exenplary 5aci
-C(0) - NHCN, psaul fo,

aryl sul f onyl car bamoyl ,

3- hydr oxy- 3-

oi sost eres”
phosphonwicealalty! sul f onyl car banoyl, tetrazolyl,

N—nethoxycarbannyl heteroarylsulfonylcarbannyl

B¢ opBeene- 1, 2-¢i-oHE] cabamatcoxo- 1, 2, 4-~ oxadi azol i di nyl or

- C(0) - CH2OH, - C( 0) - CH2SH,

hydr oxyhet er gyl such as 3@{9&8&&%3@@&;@@1&@@%& hodgRb Py T azol y!

and the |ike.

"Ef fective ano

I'S neans an a

conpound/coanBuj&ﬁh accor ditng-bwyltihehygridsent i nventi on effective in
produci ng the desired therapeutic effect. 15"Hydrate" neans a solvate
whelkin the dddwent nol ecul def-dytyls/ are H20. "Patient" includes both human
Is " Phar nac ut| al%éﬁ?%peptable ester"” refers to esters

and ot her
that hydrol yz€% n vivo and |ﬁ%?u8%

ose that break down readily in the

human body t @Tieave the par ehbscoeurpRubstalkt a salt
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DAST

DCC
DCM

DIC
DIPEA
DMAP
DMP reagent
DMF
DMSO
EA
EDCI
€q

Et
EtrO
EtOH
EtOAc
FMOC
HOAt
HOBT
HOSu
HPLC

(diethylamino) sulfur trifluoride (EtoNSF3)

dicyclohexylcarbodiimide
dichloromethane (CH»Cl»)
1,3-diisopropylcarbodiimide
diisopropylethylamine
4-(N,N-dimethylamino)pyridine
Dess-Martin Periodinane reagent
dimethylformamide
dimethylsulfoxide

elemental analysis
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide HCI
equivalent(s)

ethyl

diethyl ether

ethanol

cthyl acetate
9-fluorenylmethoxycarbonyl
1-hydroxy-7-azabensotriazole
1-hydroxybenztriazole
N-hydroxysuccinamide

high performance liquid chromatography
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thereof, Suitable ester groups include, for exanple, those derived from
phar maceutical |y acceptable aliphatic carboxylic acids, particularly

al kanoi c,weal2kamose3 cycl oal kanoi ¢ and al kanedi oi ¢ aci ds pCirusasiiombooeach

al kyl or al kenyl noiety advantageously has not nore than 6 carbon atons.
Exenpl ary esters include formates, acetates, propionates, butyrates,

acryl ates, 25ethyl succinates, and the |ike. "Phar maceutical ly
accept abl e prlod¥lugs" as usedithemgilmmmefeardytiod¢e hose prodrugs of the
conpounds ofﬁéhe pr esent inveqﬁion whi ch are, within the scope of sound
medi cal j udgmM8nt, suitable ff™lse in contact with the tissues of patients
with undue togércity, irritath@nyliqidergi ¢ 30response, and the like,
commensurate with a reasonabl e benefit/risk ratio, and effective for their
i nt ended use M¢OHhe conpoundectignol he i nvention. The term "prodrug" refers
t o conmpounds e rapidl r f invivo to yield the parent
conﬁgund of ghgggggﬁe fornuf%?ﬁ$g$ﬁg§%%§%g by hydrolysis in blood.

Functi onal gmaOpsCLt hat may beeth@gintbtlyySMbdsl 1/ 078983 PCT/ US2010/ 060002

t ransf or ned, bé met abol i c cl eavage, in vivo forma class of groups reactive
with the carBRM group of tPREIIMsEUAds of this invention. They include,
but are not Ljygited to such kanoyl (such as acetyl, propanoyl,
but anoyl , an&ﬂgke like), ungﬁ%gt(%gﬁgﬁﬁgnd substituted aroyl (such as
benzoyl and SNHBH,4 tut ed benzoyl) sodiukoborclaydodlayl (such as et hoxycar bonyl),
S5trialkylsilyl (such as trinmethyl- and triethysilyl), nonoesters forned

wi t H) di car boxtyaoiCaHa®lads ( sushdiam tgtiesed nyl ), and the |ike. Because of the
ease with which the nmetabolically cleavabl e groups of the conpounds of this
i nvention ar &MReaved in vi vgclephBagiship&ep8¥%Bear i ng such groups act as
pro-drugs. The conmpounds beg g ifafqmet abolically cleavabl e groups have

t he advantage that they may exhibit 1 nproved bioavailability as a result of
enhanced sol Wi | ity 10and/ omer atabadrhingnaoopt i on conferred upon the parent
conmpound by virtue of the presence of .the metabolically cleavabl e group. A
t hor ough disgﬁég?on is provided ﬁﬁnﬁﬁg?ﬁ"6ﬁ&PF3H§ﬁ@§PKﬁ?OE®H amd! ed.

El spyier (1985); Methods in EpzymbRUoshateW dder et al, Ed., Academc
Press, 42, 309-396 (1985); A Textbook of Drug Design and Devel opnent,

Kr ogsgaar d- LaM2n and H. Bardagédazabgyslo@vhpl-dec-Sene Desi gn and Applicati ons
of Prodrugs” ~ (1991); 15Advanced. brug Delivery Reviews, H Bundgard,
5 198 (10dFPEC Lo n | e SR g Hot R E Ry B N
Nakeya et al ,TEBGT 692 (1984)% Busidnieds ay] Noyede Del i very Systems, T.

H guchi and V. Stella, 14 A C.S. Synposium Series, and Bioreversible
Carriers in Oy Design, E. BiclHeionecticeidid American Phar maceuti cal
Assgyiation Per ganon Press m%g%%CaWﬁiCh are incorporated herein by
reference. 2 " Phar maceuts ea I'y "acceptabl e salts" refers to the

rel atively ndify0oxic, i nor gatiflstcanklyddidgani c acid addition salts, and base
addition salts, of conpounds of the present invention. These: salts can be
prepared in SiHK during the tétrabglirafgehati on and purification of the

conmpounds. | rticular, acid,addition salts can be prepared by separately
reacting thquggurified conﬁﬁﬁ#&gﬁﬁyWPs free base formw th a suitable
organi c or imngr@ani c acid aﬁﬂmﬂ&ﬂk@&bﬁ&uﬁﬁﬁﬂﬁa|t thus forned. Exenpl ary
acid addition salts include the hydrobrom de, hydrochloride, sulfate,

bi sifl fate, phosphate, nitrate, acetate, oxalate, valerate, ol eate,

pal mtate, stearate, |aurate, borat%kﬁglnzoate, | act at e, phosphate,

tosylate, citrate, naleate, fumarate, JUuc nate, tartrate, napht hyl at e,

nmesyl at e, gl ucoheptonate, | actiobionate, sulf tes, .mal onates,

30sal i cyl at e} lﬁFgﬁP%Wai‘ ihicysb Ay Bh desinien ¢y mﬁ%hfh?o@l%@}ngg}eﬁ%sat es,
i set hi onAI&S oth@hwibe iniRERAY iHafi bWl ES 00l e RARGRUIIRN ERcarfthflanesul f onat es,
benzenesul fonat es, p-tol uenesul fonates, cycl ohexyl sultamates and

| au¥Q/l sul fonate salts, and the like. See, for exanple S.M Berge, et al.
"Pharnmaceutical Salts,”™ J. Pharm Sci., 66 1-19 (1977) which is

i ncor por at ed "nefdEbiBisbytere” 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,
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WO 2011/ 078983PCT/ US2010/ 060002 reference. Base addition salts can al so be
prepared by separately reacting the purified conmpound in its acid formwth
a suitablwoangans®ws3or i norgani c base and isol ating the galrtuseésedoor med.
Base addition salts include pharmaceutically acceptable netal and am ne
salts. Suitable nmetal salts include the sodium potassium calcium barium
zinc, magnesi um and 5alum num salts. The sodi um and potassiumsalts are

pr ef er r dtivalBliSchin, & Applacagian iof Biaseteaidoi To NawdatugDeargn” P8 AW, {1933);net al

bases jch inclu odi hydri.de, sodi um,h ox| de ss| um hydr oxi de,
cai ot umayr B TonF G HliersaHS RenBeh Ry lapBienBET ERE P

hydr oxi dg Draj DesiBidsa3R deoandGrdhan, TkeochSmi tRkloe-tREl SiadibasgpReHTS Doy sal t s
are prepared from am nes which have sufficient basicity to ?or m a stabl e
sal t, ardpspnebdnigiol fleemonie Diiebutings dn Bigipasteroiiddh, Hoel % el?ent Brxemplagy i n
medici nal.. L SLEY: u i | C} ALY, r
redi Sl SISy e RERC RO COPRHREH, hid) SIS Al 8

ar gi ni nghoghiohd hillgsul fohglcaitamol, Ntrazolyh efzyill finick agly B N-ARthoxycarbamoyl,

chl oropr ocai ne, diethanol am ne, procaine, N benzyl phenethyl ani ne,

di et hy dwicrearylsplfepiearbignovl.3-Bydigur-dxeyriebwyng| drdiorsrandingo-1.2.4-

tetranet : all i am : i 4 i.,he, ephenam ne,
dehydroa0 ?Jgty| amﬂng %é%f?%% Huﬁ%ﬁ%h%ﬁ%ﬁ%&ﬂﬁ ,’n%gi’ra nlftahyl anmoni um
t et r aet mydthyipprarelp) amehdlikam ne, di methyl am ne, trinethylanmine, ethylam ne,

basi c amno acids, e.g., lysine and arginine, and dicycl ohexyl am ne, and
thellike. "Solvate" neans a physi cal association of a conpound of this

i nvention w tlrRA% ImARIOE 8BRS ¥ERholR 086 ¥bRPountM sk nGRErBRBas HRL | On
i ncl udes hydrogen bonding. In certain instances the solvate wll "be capable

of i sol arésent infenrtiosxéiepies niperrduomg the desmce thendpeatie effeldtecul es are
incorporated in the crystal lattice of the crystalline solid. "Solvate"
enconpasses bot h sol uti on-phase and i sol abl e sol vates. Exenplary sol vat es

i ncl ude hydrates, ethanol ates, nethanolates, and the |ike. 25

"Treating"” and "Treatnent” nean adm nistration of a conpound to either
aneld orat e a "Hivdeds'enesnndispivets wherein dlat spbyent grolgsployris/ae HpQease conditi on
or disorder. O, the slow ng of the progression of the disease condition or
di sorder. And these also refer to reducing susceptibility to a disease

condi tion or «ghsofdgthdddioth BLMEn #hFAhENbMd LUt are not limted to
palliative 30therapy that 1s non-curative. EMBODI MENTS WO

2011/ 078983PCT/ US2010/ 060002 Wth reference to inventions described
herein, bel OWPﬁgr%larc)th}cia 3‘11 lagcrepteam)eoe%{.ege bt {oeels etlrse ﬁila% I?fc{roelgl(z)é in vivo and include
20  those that break down readily in the human body to leave the parent compound or a salt
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,

25 ethylsuccinates, and the like.

"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

30 response, and the like, commensurate with a reasonable benefit/risk ratio, and effective for
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
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5 A particular enbodi rent of the invention is a nethod of treating

i nfl ammat ory bowel di sease, conprising: admnistering to a patient in need
t her eof awoOebfigosesse anount of a conpound of Fornula | ecTaseawne®pondi ng
N- oxi de, prodrug, pharnaceutically acceptable salt or solvate thereof. 10
Anot her particul ar enbodi mrent of the invention is a pharnaceuti cal
conposition for treating inflammtory bowel disease, conprising a conpound
of f or mitaasformert, by noxvabrodis phradagey inNiva ifate) a plrssdifignoups ieachme puthitbaddrioxyl
acceptable s or salt thereof, in nbinatjon with a rmaceutically

e cont amreunid)dhs PapgSints SEHERY i dRB BBt BHArbFo TiB 0 S RS

met hod qikahbﬁa(gﬁdhgasiaa&bg?mﬁém, BRIyl Gind iRSIBlc) CRIRPBSt iItE@an BBk itufder i ng to
a patient in need thereof an effective anobunt of a conpound which is a

bet a- t r ppyd$sichah peizogh andgbstituted byngoybortoxirddony! (sheh asrpieaxyrarhomphi onal |y

are SUPRLLROAR SRMS rilIASE HRLSIARN P Ep Il RN G AASTERLGDL e are

t .
of particu erest sin ey In admnisterin or egol ng

conpoundsuchas siigitiytRbn@thclikse BecHak b thichaie Witk whidh 1hd afcimboBedliycddavible
accept abl e are useful in manufacturing processes, for isolation, and
puri fi caoWR otheposwoundsef this igwrEon sicdeaype BsVive.dhe carapeunds Bpragsualy

st er eoi i LSt A10Y: j t j

parti cul%gr ;a'(tatr%gﬁg?i Ti tnIlggscgﬁs pré%%g?ﬁegdﬁlg ?Ize%ﬂglé'?iﬂ aﬁ%y ag%%ré\)/@gellﬁl{leng%
Wher e t hdvasageahatdhef mhyexhibiv énprioved bioatalabsitpacardsolx yf grhangd sotubdity
suffjci en%¥ aciﬂic bi oi sostere, base addition saéts.]%r@/fbg f ormed ? d are
Si y &nfhoF B BHRRSATPLIAR CORICHFA BRI s HarcqhePMRPURF Q¥ ity of fagprgpencral thy ¢
formi nhﬁét%ﬂcﬂ?ﬂ@%h& r@uoﬁ!sﬁ tﬁroﬁ%ﬁdi@é’ﬁﬁoﬁ‘% ot @EdMn D¥n of Prodrugs, H.
2011/ 078983PCT/ US2010/ 060002 so, where the conpound of the

i nvent i dhuwndgarrdiads Esdyasi( t9&gn.0vpthods indEngyfrblagyekt |Widdasétal, didi Aodtmie, aci d
ddi ti I d i ol ient f f X
and |0 rER i aTe TR T o R R R e e P S Pl ARG 17 ee

base f orafi HoAB&dAgEd, @] eahpted 5;t"DRsih @& AlpplidhtidRs bOProlifugh01 P-0¥1 A9IR);
phar maceuti cal conposition conprising %t ghar maceutical ly effective anount

of B corfigbanerdddrugdiehivery Revipws. bhalpwnssaish e drisy (L92x gt Kbhan.cleir. 18r2%r
giolrrgggit £<}%§r,8>{ﬂﬁ?%ﬁ-°?§%- PN, NakbietaN3NES PN ok %), BELYLIS 1 ENBUATRGEN | Cal
Systems, T. Higuchi and V. Stella, 14 A.C.S. Symposium Series, and Bioreversible Carriers
in Drug Design, E.B. Roche, ed., American Pharmaceutical Association and Pergamon Press,
1987, which are incorporated herein by reference.
20
"Pharmaceutically acceptable salts" refers 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
25 purified compound in its free base form with a suitable organic or inorganic acid and isolating
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,
30 salicylates, propionates, methylene-bis-B-hydroxynaphthoates, gentisates, isethionates, di-p-
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
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10 effective, in and of itself, for utilization in a beneficial conbination
t herapy because it includes a plurality of active ingredients which nay be
utilized wo2atoosmsance with the invention. The inventi orCaluseopnemdzies Kits
or single packages conbining two or nore active 15ingredients useful in
treating or preventing macul ar degeneration in a patient. A kit may provide
(alone or in conmbination with a pharmaceutically acceptable diluent or

carri er efetanee.cBagpodddioofsalioramals bk mephrediey sapdratdly eakctiag thieperifiedr edi ent
(alone or in combinatjon w.th di nt or. carrier). 20Co unds.of fornula I
tmy be_ gPEpAEETO R RRp st R Ge e T Bp R e SRR R b s b d s e
her et of gp@nl, BlRS addilessdIR ihd1edd pHaBhaddfiSallydcctabiBhited sndhsaleqsrd her ei n.
The anount of the conpound of Fornula | inany of the foregoing

appl i catSugakle segielseltomchidp Hersedivaumotasing, efl¢iven byeinadimmagacsubopdi mal
effecti ‘égl iqﬁ%ﬂ%talts.ofhec&%nqg# §&§ssﬁuh1[?5ael%f efl%f%r%ﬁg.s%ﬁaﬁlg?ngr%aﬂlal‘# p&RMDI nati on
of i'hgredients conprises a pharnaceuticalTy effective anount of conmpounds

that i s agiities shlveart Prdpaedtiionhd metal PAKRY eidhnigcliae i duim degeds seditan i n a
pati ent. PHARMACOLOGY 30 Conpounds according to the inventjon as descri bed
herei n dydsidsgpefassiyn hydroxusi srdciam hydraxiden piugiipump by droxidgplithien hydiaxidee

al so us . -y NG t | ¢, el o

2011/ 0755 5ECH P RETY 0 Eoh By TR AR S BRRe padiion sabiare s o,

pr ovi degrépmredafren mponasdviacic baveti saffidiant bhecityntoeintm antable dab, admprofestbér ed i n

the form qf a, pharmaceuti cal conposition, though the conmpound . be

il sttt P B Rt GEEAY Easib e cheaney TEeUNpBarer S

conpri sighgcity SRARRLHELiRTy foP M¥HIR! dsc@Rfhn@nid, 8BS icneM8mERITROR SRk &Rled from
the group 5conprising pharmaceutically acceptable carriers, diluents,

coat i ngdysiedjargraine. ormigoe,whelmes N,k dibshiydetbzlensdizhingschiereprceinng agent s,

fillers,,.disintegrating agents tt agent emul si.fyi ng agents,
e ot oI bESITEF e AR el Einn e A et vt S dent o sweet eni ng
agent s, tfil(BYy@okNEeBPGRIhEnoREhANHTTRANRESMSmosiGMOyIdReki @ eidtBylamitel bact eri al
agents, antifungal agents, other therapeutlctgﬁents, | ubricati ng agents,

o3

adsbY pt idbbeneepmyicn gphenapinsnaeliyaepakigbremincaly pipspdine isgzgates, dependi ng

on the . 1 nj. i for.ns. )
composi tr bRk eSS B Rl A BLH AR ARE, AERM0RmtR R iiEhine
powder s ctigduiriddshasiel antiin® BEdQle. S Usgirnsidaginindpec didhdlehsglantingnad tied likd. rs or

syrups. Exenpl ary suspendi ng agents include ethoxyl ated isostearyl
al cohol s, pol yoxyet hyl ene sorbitol and sorbitan esters, mcrocrystalline

cel I ul ose, a"‘SHhﬂatémrﬂE%ts’:?}éﬂ;Fs%i ngcigﬁw&fué&npo%ga%faﬂ Vet ntmg@?@&t h, or

15m xtures of these su nces. Exenplary antibacterial and antifungal
agett s froore shlecpmesientésoriThof phiyseabasso oatiorf inpludesdgdgagen dosdingc lucetapar abens,

chl or obut anol , . phe oﬁ, rbic acid, and the |ike. enpl ary isotonic agents
el ude Tenge s ESE R Siteaepult Rt BRen I PReTERS BTS00 SISUESOMER de ayi ng
agents ol BEuddsORgirRBEREAEd Bthé BSAMAR IR WA IBINAS AR akelvard gel atin.
Exenpl ary adsorption pronpting agents to enhance absorption incl ude
di et hylencompasses both solution-phase and isolable solvates. Exemplary solvates include 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

30  therapy that is non-curative.

EMBODIMENTS
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20sul foxi de and rel ated anal ogs. Exenplary carriers, diluents, solvents,
vehi cl es, solubilizing agents, enulsifiers and emul sion stabilizers,

i ncl ude wsiDen11/00B488r of orm sucrose, ethanol, isopropyl &CEalsedio/oeiony |
carbonate, ethyl acetate, benzyl alcohol, tetrahydrofurfuryl alcohol,
benzyl benzoate, polyols, propylene glycol, 1,3-butylene glycol, glycerol,
pol yet hyl ene gl ycols, dinethylformam de, TweenO 60, Span(r) 60, cetostearyl
al cohol, nyristyl alcohol, 25glyceryl nono-stearate and sodi um | auryl
sulfate, fatty.acid esters of. sorbitan, vegetable oils (suc S _cottonseed
o1+ “or oundnuV B fifereR g OgRIRBT gl bedehy st G RiodEadl o 1) and
i nj ect abbigtc@hB@BoC esters such as ethyl oleate, and the |like, or suitable
m xtures of these substances. Exenplary excipients include |actose, mlKk
sugar, sodiumcitrate, calcium carbonate, dicalcium phosphate. Exenplary
disiytegrating agents include starch, alginic acids 30and certain conpl ex
silicates. Exenplary lubricants include nagnesium stearate, sodium | auryl
sul fate, tal c\ pasiciier émbslifeghoMid Bethtih ive ingdiodsd theatihy InflaamngliyePosvel WO
2011/ 078983PCT/ US2010/ 060002 . O her therapeutic _agents may be used in
conbi natdisSASSWFRRPAS IR REBYMELCHRS tonepgiicasBritecd Hessof g sffedtheragipant pic2 agent s

used in i LA ?#%%Hh | i

adm ni stcgﬁgghlgtg%%r at \g}%/%%érzr)u tangg1 ] yog(grfe’ é’gﬁg?%ﬁ!‘g&&iﬁ@ %Ptg@eof

mat er i alsalt or sdleatptierevdiceut i cal conposition ot her than the conpound of
forpula 1 is generally determned in 5 accordance with the chem ca
proﬂtrties of the active conpound such as solubility, the particul ar node
of ~admi ni st r a{jsanr§adichie cRHONhRhOHShE hRRHAPR &rphend RuRORLHMPEMdLRE
practice. For exanple, excipients such as |actose, sodiumcitrate, cal cium
car bonattesatin malagimateryhoswhdisersarmdnirisingtaengound obfpemuk Isochcasespondinh,
alginic,acids and certain c ex sil.i.cates c ined. with.lubricgnts such
25 mgnd Pt ot B BPogea R b SrE o B SRORREST in torhiptBR BEH " o

pr epar i pfatndbeicily Bbephives dRGRett cal conpositions nmay be presented in
assorted forns sucK as tablets, pills, granules, powders, aqueous sol utions
or Kuspensions, injectable solutions, elixirs or syrups. 15 "Liquid dosage
form' neans the dose of the active conpound to be admi nistered to the
patient is in liquid form for, exanple, pharmaceutically acceptable

emul si ons, sofabhahss, erstusipr@agiod s, insyttiopss andtieldiofitiesting inflasheliatorgbotvel t he

active conpounds, .the |iquid dosage forns naﬁﬁgontain inert diluents
cormmon| 1S§8%d COHPEHRE: HMINISHHRL Lot RAISNEIN nesd thsrgof 2p sHedyermoughef 2
20enmul si £i86 ich is 2B:th S RIIPARitiiens may al so be enployed as fillers in
soft ang h@rgw1wrreésge%atl capsulég'using such excipients as | actose or
m |20 sugar as well as high nol ecul ar wei ght pol yethyl ene glycols, and the
l'i ke. 25

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

25 instances, for use in separating stereoisomeric forms of the compounds of this invention. The

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

30 of use; and in practice, use of the salt form inherently amounts to use of the free acid form.
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When aqueous suspensions are used they can contain enul sifying agents or
agents which facilitate suspension. The oily phase of the enul sion

phar macewpDcal/osasposi ti on nay be constituted from 30kneam/tsegoadioents in a
known manner. While the phase may conprise nmerely an emulsifier (otherw se
known as an enulgent), it desirably conprises a m xture of at |east one
enul sifier wth a fat or an oil or wwth both a fat and an oil. In a
particul ar endediwlent thecaompdumpéii thi oventidrsédnitaans 4 basimgroupled atsoffetidntly with a
| i pophilic enulsjfier.that. acts as tabilizer. Together, WO.

2051, 07895 BEH VS0 FORGRRNES St P i Birfiet b d Frea Rl gy miecqpnient form

st abi | | Zgf (s2) adtBik Dratpict, (Bc 8NMheShlk YorROinhewéntl R0ttt toNRY of agefriteasyidrih. t he
oil and fat nake up the enulsifying ointnment base which fornms the oily

di spersed phase of the creamfornul ations. 5If desired, the agueous phase
of the cream i I a.le 9 pal yhydri c
2 conol oo AR PR Ak Pt S RIRTRS o fde P ERr eIl Bl BEh

pr opyl eremypliyieg) a pltnaseitital B eff@kive nmomtiodla,cofolnd of forrghaemdl and

pol yet hyl ene glycol (including PEG 400) and m xtures thereof The topical

f or nul atPhamacreicalis srepiAbie sadenpidilieonpound t hat enhances absorption or
penetration of the active ingredient through the skin or 10other affected
ar eas. The choice of suitable oils or fats for a fornulation is based
on achi evi ng It Bendthsi slgcct pf dpantdngion td htosidehepharearusdud cbidppsitdrewatchys be a
non- gr easy, .. non- st ai Ni nd.washabl e. praduct wth. suitable consjistency to
avol @' | GG 8t AfdbEL. fOF VBHREPT SuihbaicHeRL cortbindiopihedpy Bediisnned chai n.
nono- oy Ji A% fudlikydr 88T Emgreimly WRicH hiak%@%"ti‘ﬂ@é’d inEdrAhleSvitti@ey! ol eate,
i sopropyl palmtate,” butyl stearate, 2-ethylhexyl palmtate or a blend of
br anchednehépn esters known as Crodanol CAP may be used. These may be used
al one or in conbination depending on the properties required.

Al ternatively, high nelting point |ipids such as white soft paraffin and/or
l'iquid par af fiike if¥en@bh 8lso FrdiedealkitQ ot ﬁngl%@)abléag@é? eshbidfhg two or nldie Pétaet i ce, a
cogfound/pharnaceutipal conpositions of the present invention may be

adm i stiegredicnty uacTgliinttegstieg PPIRVGTAINE GRpCgr Hegrapratian i aptieal- SABYt m@pi cal or

Syt e Gl PIOkIGH b AET) B Rkl AR AIBNBC B! & curBR e

buccal , gual’, vagil ) onic, parent I'nc aneous,
i nt r amusotipatnd diformviancind,thé additaatat aalve ingrtdiatteloat oaimctodiepitidurvaith) |
intracisternal and intraperitoneal. It wll be appreciated that the

pref er r SHUPH P §2418Y)- vary with for exanpl e the condition of the recipient.
"Pharmaceutically acceptable dosage fornms" refers to dosage forns of the
conpound of the invention, and includes, for exanple, tablets, dragees,
powtler s, el i Xiangpousys afpformiliadumay B0pe@ped by therppli¢atioh od adeptaivapd ksowns,
sprays, inhalants tablets, |ozenges, enulsions, solutions, granules,

oot et RPupas of SRR & Mot S arthe RO i Mot 1 ons,
including |iposone preparations. Techniques and fornul ati ons general ly may

be found in Rem ngton's Pharnmaceutical Sciences, Mack Publishing Co.,
Easton, PA, latest edition.

The amount of the compound of Formula I in any of the foregoing applications can be
25 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.

PHARMACOLOGY
30
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.
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WO 2011/ 078983PCT/ US2010/ 060002 "Fornul ati ons suitable for oral

adm ni stration" nmay be presented as discrete units such as capsul es,
cachet s owotatlmss3ieach contai ning a predeterm ned anouRCTafS2a10m6@oL i ve
ingredient; as a powder or granules; as solution or a suspension in an
aqueous liquid or a non- 5aqueous liquid; or as an oil-in-water liquid
emul sion or a water-in-oil liquid enmulsion. The active ingredient may al so
be present ed Aaparticlet aspectalf ¢t inaenfiopprgadesdor Acorapdtd aveyrdbye todite by

conpr essi on,.or | dj ng, , opti opal.l i th one or. re accessory.ingredients.
Comor oo JBRPRILRe A su T bl Bt apRessSline P RrdS G ikl Hormen: ne

t he act icygpbiiel @eY 88hdidertd @Rnt! OMaRGaéRfiBAITYRPodT o ORI colfpogitidAul es,
optionally m xed wWith a binder, lubricant, inert diluent, preservative,

sur f ace cagpriviag@rcogipeped ef logmalgdmnd atidagleancicampenent selyctpe fraadbe Bioupol di ng
: ool o . e q q ey S
nert | BB RReRe Bl e B A SR T RGBB R M "

may be fvehidlesadueH asprea&ving apemy filRers lddmtegratanideats| edttinglagags cafuldifgngcti ve
15i ngredient therein. Solid conmpositions for rectal adm nistration include
supposi tAEFHELITRYIpR paPIEAINE 3 aE SHERSHEB 2 RREHS KPRIOIHC RES D AW CRlRNE 888t ni ng at

| east oneGOMPAUAR, Bl BURN bRl daRbiRLia A0t { AhufTER it Ve

di stribution, npoun can croencapsul at ed”| or att ed to, a
sl ow r elotlas ehapapeuic ggdng] hdbeichtier apeaiss ddsoeptiouclel agmgaor pranetinpatgehisgand

bi odegr adabl e pol ymer, mat,ri ces, (e.g., Jpol .l =lactide.co-glycolide)),
npﬂ)sg PLHRE Ao dpNaALg Oaﬁhé gﬁﬁf&ﬁfglﬁe%ég? of ghmipisiry Oé?gﬁyg(}fﬁfsect ed

by a teCI"Héichl%oﬁﬁbﬁseﬁa}sH@?%&&R&Pﬁ&%@foﬁn’"ﬁf&%&%h@rgréiﬁ_l%%:f $voddpd, ayh &R
continuous slow rel ease of the 25conpound(s) for a peri odpof 2 weeks or

| onger . sThédonoepospaisions yinjoetablc splutiprse dlixitoer syrenspEagmblary $usperakingagentsr ough
a bacter.j et ai ni filter, .or i nhcorpor,ati ng .sterilizin ents in the
Forayof il EOBAMF sutERL g o S F AL B Ehd (Bl P BEE T’ wat o
or sone reichRiystliedd defluiodd, ehirdialie MedhydvotioRedh@hit aghed Qi endi§8eacanth, or

30" Formul ations suitable for nasal or inhalational adm nistration" nmeans

f or Ful atmighsesiteese splstanges Exnnmlayiapibacéeriad anbanitivanl sgeiselgr igsal |y or by
P A e e T
(i ncl udiangl, pat thedike. Eka@plaiynisaton@rgentd atcheiRsugdlsaodiubOehlomidy anisthe tike. WO
2011/ 078983PCT/ US2010/ 060002 i ncrenents of 5 m crons such as 30 m crons, 35
mi cr ons EXemplary adserptign delavdtaiacatsi'e AL oA P PR &1 elerd WRINUE THOMQSEF S £ or
e e T R R e L S
f or2Ger osdbxidd mdicktteddriabogs miyxetnplapy epaemdlibeosr sl vapts, eloclay,entubdizalg
met hods a%gn s,nean}/ulst%ﬁer%%lnii \ér%{lgcljonvgtébmizers, include water, chloroform, sucrose, ethanol,
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, tetrahydrofurfuryl alcohol,
benzyl benzoate, polyols, propylene glycol, 1,3-butylene glycol, glycerol, polyethylene
glycols, dimethylformamide, Tween® 60, Span® 60, cetostearyl alcohol, myristyl alcohol,
25 glyceryl mono-stearate and sodium lauryl sulfate, fatty acid esters of sorbitan, vegetable oils
(such as cottonseed oil, groundnut oil, com germ oil, olive oil, castor oil and sesame oil) and
injectable organic esters such as ethyl oleate, and the like, or suitable mixtures of these
substances. Exemplary excipients include lactose, milk sugar, sodium citrate, calcium
carbonate, dicalcium phosphate. Exemplary disintegrating agents include starch, alginic acids
30 and certain complex silicates. Exemplary lubricants include magnesium stearate, sodium

lauryl sulfate, talc, as well as high molecular weight polyethylene glycols.
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50t her therapeutic agents. Inhalational therapy is readily adm ni stered by
nmet ered dose inhal ers. "Fornul ations suitable for ora

adm ni st re0i2omn’o78edans fornul ati ons which are in a form artskéie/s@obe

adm nistered orally to a patient. The fornul ations may be presented as
10di screte units such as capsul es, cachets or tablets each containing a
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liquid at body tenperature and therefore, nelt in the rectum or vagi nal

cavity and rel ease the active conponent. 30"Fornul ations suitable for

system c ad mﬂhesﬁlmameicgnﬁcahganposﬁtmnmaaztbecmssentw:dtin assertechfaamp oneh @&0alggist abl e

to be ad nlste syst em cal to a patient. on |s preferably
i ni o PO B IE R Bttt PPt Hsio

i ntrapersifpeeal , and subcutaneous. For injection, the conmpo unds of the
invention are fornulated inliquid W) 2011/078983PCT/ US2010/ 060002
sollitions, in particular in physiologically conpatible buffers such as
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formul ated in rmand redissolved or suspe y prior to
use. Lygaticdtiig@diduid femafee, edagpld, @hhmdiedmosyﬁtamtabte antliisionss kolation al so
can be by transnucosal or  transdernmal nean or the 5conpounds can_be

admi ni stSBﬂ@BSlB?%lPYI}‘PS gt clixitgn dyidaddey togpe ﬁ?taﬁwgwm%%lmusdt Fogpglprms
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formul ati on. Such penetrants arée gener wn in the art ncl ude,

f or2(exanpludsifilisl e salts and fusidic acid derlvatlves for transnucosa

adm nistration. In addition, detergents may be used to facilitate
perneation. Transnucosal adm nistration nmay be through use of nasal sprays,

for exanpl e, S@)ﬂld%@ﬁlﬁé@ﬁﬁ%strﬁéy £1%0 bg%pwy@dl aRHM B S {dredddHaed Hh@d goamounds are
formul ated i nto conventional oral adm nistration forms such as capsul es,
t abl et s, capsudestusmigessgch excipients as lactose or milk sugar as well as high molecular weight
polyethylene glycols, and the like.
25
When aqueous suspensions are used they can contain emulsifying agents or agents

which facilitate suspension.

The oily phase of the emulsion pharmaceutical composition may be constituted from
30  known ingredients 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,
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"Formul ations suitable for topical adm nistration” means formnul ati ons that
are in a formsuitable to be admnistered topically to a patient. The

f ormul at iwo 20ey07k83pr esent ed as a 15 topical ointnment, ®arwsg)10p60dEr S,
sprays and inhalants, gels (water or alcohol based), creans, as is
generally known in the art, or incorporated into a matri x base for
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di cal ci um phosphate or (a) fillers or extenders, as for exanple, starches,
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exanpl e, car Bdweyheichyl swtabld @ser fab firndbesylagel mtbased qolohicvimgl thy desateildone,

sucrose and acaci,a VWO 2011/ 078983P US2010/ 060002 (c). hunect an as for
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silicates and sodi um carbonate, (e) solution retarders, as for exanple
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1] | |
ronbet eapri pifilat 8. 808Pl Ere, 234 Mo BTl e of Bina B GRS P Srekf o ©
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10Act ual ge vel s of "active ingredient(s) in the conpositions of the
i nvahtion may be varied so as to obtain an anount of active ingredient(s)
that is (are), effective to obtain a desired therapegutic response for a
parti cul o GORBBSTE:GrfoRNG HLE MG ok AORSL 0T BriTF BresE GEYTERE MoK b2
sel ect eqdARSagRAILY BLitftd fRMMIaPBh td Bith@ls datahRiMls bPRIpRIaPbLsydRRANDS upon a
variety of factors including the desired therapeutic effect, on the route

of admi ridBtRistration, inghudingeorgle sihelationd digetat, inasal.dfuceal embhegital, vaBmakcplonisgy and
severity of sgase at.i i nd

. di Sg h ' dition, h : di
2ae. 1 neRppet TG ERERog  ARe RSP by Ry BT Rl Rhr BTl on,
met 290! iepiaueddyl/ififaceXGhftan@ Mtaipdridhbar I et fpreciated that the preferred route may

vary with for example the condition of the recipient.

"Pharmaceutically acceptable dosage forms" refers to dosage forms of the compound
of the invention, and includes, for example, tablets, dragées, powders, elixirs, syrups, liquid
30  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.

28



Total daily dose of the conpounds of this invention adm nistered to a
patient in single 20or divided doses nay be in anmounts, for exanple, of
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met hods i nclude the step of bringing into association the active ingredi ent
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di vi ded sg@kil dnd Biak Ibe FSrmllatb@das BHElovilESlowidr cORESRIAEascITHY Ngive he
product. 10 The fornul ati ons may be presented in unit-dose or

mul 13 - dds@edignitth¢isdr s, for exanpl e seal ed anpoul es and vials with

el astoneric stoppers, and may be stored in a freeze-dried (lyophilized)
condition requiring only the addition of the sterile liquid carrier, for
exanpl e wat erSolidrcomppeddnsofios rectaima@dindtakipn prdate suppassierieEviaopaddneous

i njection solutions and 15suspensi ons .may be prepared framsteri| e powders,
gr anul e<CepidRRcEpYIEY ogm MefBods 1y GopkAipg &Y [jasy e rarpraynd 05 fisdiHdYioN t hi n t he
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activities according to tests described in the literature and bel ow, which
t es2iG resul t If desere@Cinelfoement dffector distridtigon, shqéramprands cgitkal activity in
humans and ot her

et or ondBErogIEEREBOE BrHer i 20 ST Bt VR SrCEHORT® Brioadest
s o R0 ekl B0 NP0 each
conpou ndipesarhesg aefl microspheres and subcutaneously or intramuscularly injected by a technique
called subcutaneous or intramuscular depot to provide continuous slow release of the
25 compound(s) for a period of 2 weeks or longer. The compounds may be sterilized, for
example, by filtration through a bacteria retaining filter, or by incorporating sterilizing agents
in the form of sterile solid compositions which can be dissolved in sterile water, or some other

sterile injectable medium immediately before use.

30 "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
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25w thin the scope of conmpounds discl osed herein. The conpounds for which
this occurs will be readily recognized by those skilled in the art. In al
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acid) is known to induce colitis in sone stralnso rats
hapﬂbnamﬁﬂgnnamdﬁimcgmnme|ns, resulting in an i mune response. This node
resenbl es
"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
particular form for such formulations that can be prepared by mixing the compounds of this
25 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.

30 "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
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mul tiple features, both histol ogic and i mmunol ogi c, of human |BD
(particularly Crohn's disease). 30Protocol: In sone experinents, male bal b/
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TNBS al greeméaionu TafremumbsaFadminisaration may be through use of nasal sprays, for example, or

10 suppositories. For oral administration, the compounds are formulated into conventional oral

administration forms such as capsules, tablets, and tonics.

"Formulations suitable for topical administration" means formulations that are in a

form suitable to be administered topically to a patient. The formulation may be presented as a

15  topical ointment, salves, powders, sprays and inhalants, gels (water or alcohol based), creams,
as is generally known in the art, or incorporated into a matrix base for application in a patch,
which would allow a controlled release of compound through the transdermal barrier. When
formulated in an ointment, the active ingredients may be employed with either a paraffinic or
a water-miscible ointment base. Alternatively, the active ingredients may be formulated in a

20 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
flavored basis, usually sucrose and acacia or tragacanth; pastilles comprising the active

25 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
form, for example capsules, tablets, pills, powders, dragées or granules. In such solid dosage
30  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,
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(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
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
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.

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
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
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
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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.

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
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
(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.

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
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.,
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.

33



Score 51% 51% 30% 14% 25% 27% Di | ati on 55% 33% 33% 8% 25% 38% Ul cerati on
50% 53% 21% 11%
WO 2011/078983 PCT/US2010/060002

The regimen for treating a patient suffering from glomerulonephritis 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 medical condition of the patient, the
severity of the infection, the route of administration, pharmacological considerations such as
5 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 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

10 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 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

15 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 successfully treat the kidney disorder.

20 The compound of Formula I is a selective and reversible inhibitor of human beta-
tryptase and mouse MCPT-6 (mouse orthologue of human beta-tryptase) with Ki on

recombinant enzymes of 38 and 920 nM, respectively.

The effect of the compound of Formula I in murine TNBS-induced ulcerative colitis.
25 TNBS (Trinitro benzene sulfonic acid) is known to induce colitis in some strains of mice and
rats by haptenating colonic proteins, resulting in an immune response. This model resembles
multiple features, both histologic and immunologic, of human IBD (particularly Crohn’s

disease).

30  Protocol:
In some experiments, male balb/ mice were pre-sensitized with 1% TNBS administered
epicutancously on day -7. On Day 0, TBNS (2.5 mg/100 mcl) in 35% ethanol or 100 mg/kg
TNBS in 50% cthanol, was administered intrarectally, and colitis-relevant readouts were

measured 4 days later. The compound of Formula I as hydrochloride salt or as fumarate salt

34



23% 25% Di arr hea 50% 50% 57% 43% 50% 50% Ti ssue TNFa 50% 50%

10

15

20

WO 2011/078983 PCT/US2010/060002

was administered orally in 1% carboxymethylcellulose-Tween. Sulfazalazine was given at

100 mg/kg. Both compounds were given once daily.

Macroscopic Scoring:

0 No damage

1 Hyperemia without ulcers

2 Hyperemia and bowel wall thickening without ulcers
3 One site of ulceration without bowel wall thickening
4 Two or more sites of ulceration/inflammation

5 0.5 cm inflammation and major damage

6-10 1 cm or more of major damage (0.5 cm = 1 point)

0/1 Diarrhea +/-
0/1/2  No dilatation/partial dilatation/dilatation in the whole length

Results:
The compound of Formula I decreased macroscopic damage by approximately 20 — 50% at
doses ranging from 3-30 mg/kg. The compound also displayed protective effects in multiple

aspects of experimental colitis, which compared well with the sulfazalazine positive control.

The results are shown in Table I below.

% protective effect vs. TNBS alone

Formula Formula Formula |
| sulfazalazine | sulfazalazine TNBS
3 mpk 10mpk

Body wt d4
(% A 719-
%Atnes )/ (%
A ct-%
ATnBS) 20% 46% 27% 10%
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The data suggest the utility of the compound of Formula I (and other Tryptase

inhibitors) for the treatment of IBD (Crohn’s disease and ulcerative colitis)

Current treatment of IBD consists of 5-ASA (sulfazalazine) as first-line treatment,

with steroids used to control flares. 5-ASA is known to display modest efficacy at best, and

use of steroids is limited by multiple toxicities. Anti-TNFa is used in patients not responsive

to oral therapies. Surgery is used for fulminant or resistant cases. Potential advantages of the

compound of Formula I include better efficacy than 5-ASA, better safety than steroids, and

oral administration vs. anti-TNFa..

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

the spirit or essential attributes thereof.
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Formula | or a corresponding N-oxide, prodrug, pharmaceutically acceptable
salt or solvate thereof 2. A pharmaceutical conposition for treating

i nf | ammatwoyohioiedssdi sease, conprising a conpound of foPCWIES2010/060002
correspondi ng N-oxide, prodrug, pharnaceutically acceptable salt or salt

t hereof, in conbination with a pharmaceutically acceptable excipient. 3. A
nmet hod for the treatnment of a human or non-human ani mal patient suffering
from or subject to, a condition thaCL&a&MSbe anel i orated by the

adm ni stration of a pharmaceutically effective anmount of a conpound of

fornmula I: / Formula | wherein the condition is selected fromCrohn's
di sease wn4l iyltigphatikve colitis.
5
1. A method of treating a bowel disorder, comprising: administering to a patient in need

thereof an effective amount of a compound of Formula I:

s
P

F O N

A\ N
N

O

10

Formula I

or a corresponding N-oxide, prodrug, pharmaceutically acceptable salt or solvate thereof.

15
2. A pharmaceutical composition for treating inflammatory bowel disease, 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.

20

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

25
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Formula I

wherein the condition is selected from Crohn’s disease and ulcerative colitis.
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