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Provi ded herein are novel and useful conpounds having a tryptase inhibition
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froma condition disease or disorder that can be aneliorated by the

adm nistration of an inhibitor of tryptase including but not limted to for
exanpl e [Ad#{fred MAYOMEEHY In2t B HOROD-PHIEN ¥ 4.9-4Y PERI DENO<ERONG- RFRRGE.O-

TN T kR e AR S SRR B P

characterized by progressive devel opnent of hyper-responsiveness of the
trachea and bronchi to both irnnunospecific allergens and generalized

20chemi cal or physical stinmuli, which lead to the onset of chronic
ianannqﬁkgﬂOFH%ﬂhggﬁﬁﬁﬁNcontaining | gE receptors, notably mast cells and
basophi |55 —are present 111 the epitheliumand underlying snooth nuscle

ti ssues of bronchi. These | eukocytes initially beconme activated by WO
2011/ 078984PCT/ US2010/ 060006 t he bi ndi ng of ecific inhaled antigens to
the IgE r ece;ﬁrawgefgﬁ%re%%nm g wedil carpernBrhagivg d st R sy
exanpl e, nde s ARHRLLRY 1RedBStarh8duficdRBADotiRod @l RlsERS G R toRpRIReHMC ans,
per oxi dase, arylsulfatase B, chymase, and tryptase, which results In

br o€ hi ol metbodef treatingonbjc&¥ syfitraseron asbodigdn deise®r dmstdec 8lak caelpr et ory

granules and is,th jor. secret.or root ease of hupgn t cells, Tryptase
has. beert TSI LR er Ay ITOBR) S nIBhiEr of Ferr-pRg Ratedat not el tagor

degr adatdxaimpRf asiasOdid AkdrisflAndalrpacaree! axi ng neuropeptides (Caughey, et
al., J. Pharmacol. Exp. Ther., 1988, 244, pages 133-137; Franconi, et al.,

J. Pharnacol. Exp. Ther., 1988 )Qgﬁ pages 947-951; and Tam et al., Am J.
Respir. Cell M. 10Biol., 1%0, pages 27-32) and nodul ati on of

bronchi al responsiveness to stam he
X

M

15 BACKGROUND OF THE INVENTION

Mast cell mediated inflammatory conditions, in particular asthma, are a growing public
health concern. Asthma is frequently characterized by progressive development of hyper-
responsiveness of the trachea and bronchi to both irnmunospecific allergens and generalized

20 chemical or physical stimuli, which lead to the onset of chronic inflammation. Leukocytes
containing IgE receptors, notably mast cells and basophils, are present in the epithelium and

underlying smooth muscle tissues of bronchi. These leukocytes initially become activated by
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(Sekizawa, et al., J. din. Invest., 1989, 83, pages 175-179). As a
result, tryptase inhibitors may be useful as anti-inflammtory agents (K

Ri ce, P. AvO3priergiser, Current Opinion in Drug Di scoveryPramisDevab@psrent ,
1999, 2(5), pages 463- 474) particularly in the treatnent of chronic asthm
(MQ Zhang, H Tinmmerman, Mediators 15Inflarnm, 1997, 112, pages
311-317), and nmay also be useful in treating or preventing allergic

rhinitisy, éﬁndf?g moﬁfs{a%‘mc ﬁlthal%%l dn to g?l]ﬁ ‘rbécleﬁtro and]tﬁ&?rele%ﬁo? RAYES 20- 227),
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Br. J. %Qﬁhe@g@l , 1997, 136, pages 871-877), rheumatoid arthritis (L.O

Tetl ow et al, Ann. Rheum Dis., 1998, 54, pages 549-555), osteoarthritis
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suggest igigedsics, inBNi@IngQIFBAk atidch éﬂﬁs&ilaﬂﬁ@@ﬁd/blfohbﬁcﬁ&laﬁm% Re@®piiRicand
interstitial lung diseases (Ruoss et al nvest 1991, 88,

pages 498augugy, et'F‘Ihe«r’ dthgrsacaly Ky dber- lrﬂSBbz%pggq&d%ﬂé7u%@mnlmak rlating or
t [}s,
Prvest . PREGYEITEYS 180098800, bls o PS mafiin A Byy L) Reple QU

pul b@narBiof, |119|90$3’,q>,agés| 277@32)caindmﬁtmﬁiasmnrasybmemlaaﬂesﬁomrv@ﬁéss to higtardifi¢ br omas and
hyper t roghl C sca Addi tional ly tr%ﬁt ase inhibitors my be

usef ul i(Reliza% |eﬁ©1 .dr Chreireat i 11%89w§6d2i‘g6ﬁ nfarction, stroke, angina

and other CcongeanenEas P ?ﬁlﬁﬁ'fd?%lagrb@tuk upzisaa%HQnﬂyrﬁﬁlldfo‘?%Qéénts] ReYcska et
Al 3. Pathol T ASHLINEES pages 115-122). WD 2011/ 078984 Be5850/ 060006

Tr ypt aseP.AaSprahglor, lﬁél@WndOﬁUwedeL@(Di&cnka’d Iaovesipnenel 999, 2 (1)hpiges A63-ur n

activate ol |.agenase, thereb iti.ati t truction of ca and
SO odorkrAT StERERs T ettt of it b DB QN s F T G S MR, For s
coujsl b%ﬂ&ﬁzfnw 1999, 1 he phgRal MENY), %d Hfa?%%@tﬂe%eﬁi matEéath bt §revéﬂﬁ{g' a@l@f@“é al

di sease, ‘di abetic retlnoPathy, and tumdor gromh (WJ. Beil et al,

Herat ol thinitGo(S. 26\’\’11@5@9%31 158 E&@)Alleﬁgjsd998,r2y9ppme2i?@rﬁ%) trtﬂaglmeéyry&@wéef ul

in the t({lsee%gen&né lglschoff et al, Histopathology, 1996, 28, pages 1-13), psoriasis (A. Naukkarinen

et al, Arch. Dermatol. Res., 1993, 2835, pages 341-346), conjunctivitis (A.A Irani et al, J.
Allergy Clin. Immunol., 1990, 86, pages 34-40), atopic dermatitis (A. Jarvikallio et al, Br. J.
20 Dermatol., 1997, 136, pages 871-877), rheumatoid arthritis (L.C Tetlow et al, Ann. Rheum.
Dis., 1998, 54, pages 549-555), osteoarthritis (M.G. Buckley et al, J. Pathol., 1998, 186, pages
67-74), gouty arthritis, rheumatoid spondylitis, and diseases of joint cartilage destruction. In
addition, tryptase has been shown to be a potent rnitogen for fibroblasts, suggesting its
involvement in the pulmonary fibrosis in asthma and interstitial lung discases (Ruoss et al., J.
25 Clin. Invest., 1991, 88, pages 493-499). Therefore, tryptase inhibitors may be useful in
treating or preventing fibrotic conditions (J.A. Cairns and A.F. Walls, J. Clin. Invest., 1997,
99, pages 1313-1321) for example, fibrosis, sceleroderma, pulmonary fibrosis, liver cirrhosis,
myocardial fibrosis, neurofibromas and hypertrophic scars.
Additionally, tryptase inhibitors may be useful in treating or preventing myocardial
30 infarction, stroke, angina and other consequences of atherosclerotic plaque rupture (M.

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



anaphyl axis (L.B. Schwarz et al, J. din. Invest., 1995, 96, pages
2702-2710), multiple sclerosis (M Steinhoff et al, Nat. Med. (N YY), 2000,
6(2), pagee20b1078B8), peptic ulcers and syncytial viral PCRfiSeaioos®oe 10US
Patent 6,977,263 di scl oses conmpounds i ncl udi ng

[ (benzyl am ne)-piperidin-1-yl] (aryl or heteroaryl)nethanone as tryptase

i nhi bitors, and describes potential uses for such conpounds due to tryptase
being inplic r
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1989, 83, pages 175 ) . US Patent 6,977,263 nore particularly
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US Pat ent 977 63 are & |dyI al k Ithlenyl and i ndoyl . However

t here @d@@%@érﬁtﬁ@h@ﬁf cf ot a2 088, 663, mﬁeﬁrﬁﬁhlﬁ@)nﬁgptweﬂ@rs and
pyrrol o I fituent. Here in we disclose conpounds of 25fornula
1 mherelﬁxéﬁ%ig¥Ml%é Substituents is a nitrogen (N) thus providing
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have a utility int Ing a ent sufferi ditions that can be
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treati ng or iorati ng I’TB.CU' ar degener ation in a patl ent
32) and modulation of bronchial responsiveness to histamine (Sekizawa, et al., J. Clin. Invest.,

1989, 83, pages 175-179).
US Patent 6,977,263 more particularly discloses the compounds of formula A, their
preparation, and use for treating disease states capable of being modulated by the inhibition

R3

[

NH

R N

20 \‘g (A),
of tryptase. US Patent 6,977,263 also discloses that R' of formula A may be an aryl or
heteroaryl group. Heteroaryl groups that are exemplified in the US Patent 6,977,263 are
alkylpyridyl, alkylthienyl, and indoyl. However there is no teaching or implication that R' of
formula A may be a pyrrolo-pyridin-yl substituent. Here in we disclose compounds of

25 formula 1 wherein one of the X substituents is a nitrogen (N) thus providing pyrrolo-pyridin-
yl compounds with unexpected activity against tryptase.

Accordingly, what is needed is a novel and useful compound having particularly

valuable pharmaceutical properties, in its ability to inhibit tryptase. Such a compound should
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Macul ar degeneration is the general termfor a disorder in which a part of
the retina called the macul a deteriorates. Age-rel ated macul ar degeneration
(AMD) is wbeonmggIssonmon type of macul ar degeneration. PCTh&®3010m6w06 eport ed
that in the United States, AMD is the 10l eadi ng cause of blindness in
peopl e ol der than 55. More than 10 mllion people in the US are affected by
this dease, which includes 23% of people over 90.
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66% of those with AMD suffering fromsjignificant visual |oss can directly
attri butagpemgtbwt@é gegss: ‘(Xéltdl iREhitcn P el Pl 00, (www wehd goface auses 1 or

macul ar JHegeRarab!- a0 AESHHKACN-dd ﬁér%ti@%év&@le)&zl)be limted success

determ ning the causes for the disorder. reover, treatnents for macul ar
30degeneration have met with only limted limted success. To date, there

is no FDA-a oved treatnent for d macul ar degeperati.on and nutri.ti onal
o oovent: e e YRy ByatitacHeY drapiten B s atistspas P of
degener ahi Qb deY¥acfibh/iQTHIBARCIAMRZBAGLEED 098 macular debédch@IommE &n cdrly @

nmet hod of the present invention, admnistration of a conpound to the

pat i ent stagefod thendjsdrderrn meddl apigtheyein depasitoth ontlgunaguds Thhdepasition afythisf an
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| MTUNOC YePSsitirebiis 8mant) &fssibBenkial Vigion @elyl gridE1I¢ @kdyr, Many times, AMD begins
with dry macular degeneration.

20 Another type of AMD is “wet” macular degeneration. Wet macular degeneration is a
neovascular type of degeneration in which blood vessels abnormally grow under the retina and
begin to leak. As a result of this leakage, permanent damage occurs to light-sensitive cells of
the retina which ultimate causes the death of these cells and thus, blind spots. Unlike dry
macular degeneration, in which the vision loss may be minor, the vision loss that occurs in

25  wet macular degeneration can be severe. Indeed, it has been reported that although only 10%
of those with AMD suffer from wet macular degeneration, 66% of those with AMD suffering
from significant visual loss can directly attribute that loss to wet macular degeneration.

Since the causes for macular degeneration are unknown, there has only be limited
success determining the causes for the disorder. Moreover, treatments for macular

30 degeneration have met with only limited limited success. To date, there is no FDA-approved

treatment for dry macular degeneration and nutritional intervention is used to prevent the

progression of wet macular degeneration.



S5natural killer T cell (NKT cell), a mast cell, a dendritic cell, and
granul ocyte selected fromthe group consisting of an eosinophil, a basophil
and neut rephlzoivo7dstiural |y, the activity of a conbi nati orCofustdieserooel | s can
al so be nodulated in a nethod of the present invention. Mor eover, a
met hod of the present invention can also be used to treat or aneliorate
choroi dal neovascul ari zation, which in turn also treats or aneliorates wet
macul ar 10de@1ﬁﬂ%ﬁﬁ6r@ﬁn'a%%tﬁ8d E@hb ?ngent_ inventioAGRMifHsBRoh of{ark%rrgf aRE
invention relates to a nethhod o reating a patient In neee fo
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or a prodrug, _Phar maceutical ly acceptable’salt, or solvate of said conpound
to a5 metrhodaldfillereetli K paclDeanwsi eellne dendritisrcell ofndrmembeaytosebsctadHeomp thes ent
invention is directed to a rnaceut.j cal ¢ asi t.ion.conprisi. WO
2011/ 07 dBeET RS Shrb S BB R R Rl FRacERIRER RS IR B Y e
conpouncoafbifBioiel thebe caREa aRD BE MRLIALEdICiAlal ictBeE 6Ptha Bl B emanvdn€ibn.
Furthernore, the present invention is directed to the use of a conpound of
formul a | as Marcpren bimegroder the prgteas Bveriemprangisedei wed ikt agamneléorEenpound
into a ¢ jiti . it nt invention
is dir ecct%g??(??dcl)%? %sﬁﬁé@%#ﬁ%ﬂ%lg%ﬁﬁ%?%? © LIP a&?grﬁ%%élf)oq?tgratg trlgg‘?;ﬁ%g a patient
suf f@r i niggéepationdn tisuytieat. t o, a physi ol ogi cal condition in need of
anelioration of an inhibitor of tryptase conprising adm nistering to the
patient a t hereRElingl¥alne presertdpysnyian seht aome&hﬁgd ebsbnad sfertidpsed.  The

present Jraynblahn b b SElEHRAnIRFifRE gparation of a compound of
formula 1. 10DETAI LED DESCRI PTI Definitions

15 SUMMARY OF THE INVENTION

The present invention is directed to aminomethyl-2-fluoro-phenyl-piperidin-1-yl]-(1H-
pyrrolo-pyridin-yl)-methanones (compounds of formula I)

s
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20 (I); to the syntheses of said compounds and or a prodrug, pharmaceutically acceptable

salt, or solvate of said compound to a method of treating patients in need there of.

Furthermore, the present invention is directed to a pharmaceutical composition comprising a
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As used above, and throughout the instant specification and appendi ng
clains, the following terns, unless otherw se indicated, shall be

under st oosiot2011gsws4t he fol | owi ng nmeani ngs: As used her eiPOT/USh@ 0060006
"conpound of the present invention”, and equival ent expressions, are 15

meant to enbrace the conpound of forrmula I, as hereinbefore descri bed,

whi ch expression includes the prodrug, the pharnaceutically acceptable salt
and the S0l MalBrical Rt oDIHTChAbYnd SEHRAGAG Sarld pHARGEGHE
mhetheré%‘run t ey t ecl{ves 3re gFﬁ?néﬁ%1ﬁ§ neanilﬁo race tﬂ%ﬁsalts

and sol mtqﬁablmner tfmtlxenmlexiﬁle pespErnvdnsion kodirected te dleerafof e lcampouynd of
parti cul tances.when_.t he context .so.perm.ts are sonetines indicated in

Ehe t oxtiOMBilf | ah ek BHUOF 8 rudtest; 80%?%11%/“1? OAREPE Hie PEPRHEA 12§ CHPBOHN

| nt ended o2 Rin@tEIpude. 1RLEG o EE BREER iNRAH0R tsealfseeféa% theSRe BEL Bbhpouriorused
herein, the term™treatment” or "treating" includes prophyl actic therapy as
wel 15 as fprrelalta inforttraafing A pesend st fifgrinedrarondisubjset. to; Ppltyiseregicatewandition umesd or

ot her mam ve anmoun e e an anount
of 5 conatistonripaf i initics PE s R ing Do bRt ok & A5 G6nE et f ect

" Prodr ughcrapastisalty ERRERIO8 Bholalf tlh&co'iﬂ}bdwﬁ@ e Clam 1adMmdyrsdchivertidnds @ pati ent
W t hout undue toxicity, irritation, allergic response, and the like, and is
conver t i dtester glspity ghayreprsstimatiiacompenad peiogmulsy. hydr ol ysis) to the conpound
of the present invention. A thorough discussion of prodrugs is provided in
T. Hguchi and V. Stella, Pro-drugs as Novel Delivery Systens, Vol. 14 of
thel®. C. S 3OSynp03|un1Ser|e§Eﬂé@dﬂRﬁEEﬂﬁﬁﬂﬂ_E Roche, ed., Bioreversible
Carrier spdei g Desim, Anerican Pharmaceuti cal Associ ati on and Per ganon
Press, Iggg—_ﬁbth of mhlch are incorporated herein by reference. Particul ar
Enbodi ment s Asmsegiehord, ond throughqut e entant speitaiionandgpeiindiag thetnst de filewinge of
the co r froma

physi of Ggr EaT Cona 1 o r LAk LA BRI & RS RS 10 10 vo
2011/ 078984 PCW usgsPipramn, 0B0006 compoynd tof thapresent waengior'ly e vglertfekpressions agmount
of e j

contf t1 gantp afiodle HOLM A of HA C1 Bhe BRI IRR o TSR HIER | on

i ncl ude thebm)drgerﬂneaﬂhﬁltn}acamealhcwcelptahietseltlanddhq sofvatenigt lowdyate Sslehtslesefe@n@ to
joint i qgﬁel@r@&ﬁl‘e‘s %etk@f% ol ﬁlkftherﬁ&%m Qiagne%lritsm&aﬁt téem rQ(féL{ﬁ@staﬂé Qnd solvates,

spondylitis, gouty arthritis, traumatic arthrit la arthritis,
psori at |V@hem'th¢]¢qnthgso permits. For the sake of clarity, particular 1nstances When the context so perm1ts

are sometimes indicated in the text, but these instances are purely illustrative and they are not intended
20 to exclude other instances when the context so permits.
As used herein, the term "treatment” or "treating” includes prophylactic therapy as well as treatment of
an established condition.
"Patient” means a human or other mammal.
"Effective amount” is meant to describe an amount of a compound effective in producing the
25 desired therapeutic effect.
"Prodrug" means a compound that is suitable for administration to a patient without undue
toxicity, irritation, allergic response, and the like, and is convertible in vivo by metabolic means (e.g.
by hydrolysis) to the compound of the present invention. A thorough discussion of prodrugs is
provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A. C. S.
30 Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug Desiml, American
Pharmaceutical Association and Pergamon Press, 1987, both of which are incorporated herein by
reference.

Particular Embodiments

In addition, the present invention is directed to the use of the compound of formula I for

35 treating a patient suffering from a physiological condition that can be ameliorated by administering to



5and other chronic inflamuatory joint diseases. O her enbodi ments of

physi ol ogi cal conditions that can be treated by the present invention
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formul a for treating gatl ent suffering fromal lergic rhinitis,

conpri sﬂlfg’fsaﬁrﬁsﬁilcé’flélr"llfﬂ]gn ¢fiovhe patient a physiol ogically effective anount
of {41e conpound particular endbBdiRRAL ME hreRAF Ik &HibAR s BRRAHLIRNse of NOnPOERESAT
invention is directed to the use of a compound of formula | for treating a
pat i ent feuualfongeatingrpgtisntruifermg fommsthimsncompsipipe r&PiRtCHhoNSERtAg to t he
patient a.QhysitaleataRt hyoh best LG oanpunt of the conpound. 30 I n
anot her particul ar enbodi nent, the present invention is directed to the use
of a compoundnarothesprrisuariembedimenteile pisgpnhingeptipR vdiraqied te e pragiempaedl ar
degenar Q)tf'f&ﬂlulaq(mnfehﬁdg%aﬁém‘sﬁfe%gf‘rbﬂﬂ@d}fb E&ﬁprﬁﬁig'a@ﬁim@e ?Y&ﬂh@bﬁﬂh&ﬂ ly

ef fective anount he conpound I n anot her parfticul ar

enmbdi rré’rlwswlt’%i@‘”meéf%ﬁﬁ ampwps At thesenouell-r ect ed to the use of a conpound 350f

formula | forybfged b¥odarRabb&MentSHE E@Eénﬂﬂvén‘h@ﬁ‘ls‘@?r%cté{% Weakse ea@npb&@d on,
mnistering to the patient a physiologically effective anount

conprising ad
of the c%g‘?%'ﬂhd for tyggsinEGPRrigN? M@EP@W@@E@W@%‘W@@S comprising administering to the

patient a physiologically effective amount of the compound.
In another particular embodiment, the present invention is directed to the use of a compound
25 of formula I for treating a patient suffering from allergic rhinitis, comprising administering to the
patient a physiologically effective amount of the compound.
In another particular embodiment, the present invention is directed to the use of a compound
of formula I for treating a patient suffering from joint inflammation, comprising administering to the

patient a physiologically effective amount of the compound.

30
In another particular embodiment, the present invention is directed to the use of a compound
of formula I for treating a patient suffering from macular degenaration, comprising administering to
the patient a physiologically effective amount of the compound.
In another particular embodiment, the present invention is directed to the use of a compound
35 of formula I for treating a patient suffering from wet macular degenaration, comprising administering

to the patient a physiologically effective amount of the compound.



I n anot her particul ar enbodi nent, the present invention is directed to the
use of a conpound of formula | for treating a patient suffering fromacute
macul ar owQenarEsdsen, conprising adm nistering to the p&CIransko1a/060006

physi ol ogically effective ampunt of the conpound. In addition, the present
i nvention extends to a pharnmaceutical conposition conprising the 5 conpound
of fornmula I, a second conpound selected fromthe group consisting of a
beta andrenerg Iaﬁotﬁeggmlahar e%o@&%ﬁt%@kﬂe%{ A &GrioRR @B tb 'ﬂ{elm&ﬁ%omd
corticosteroid, and an anti-inflammtory agent, and a pharnaceutically
accept abif &rmalediferireptingraggtiont pyffesing from agepedilar |deg$n%rh@%@mﬁﬁa agpinistsFingl a |
and the (59 Qﬁ%n@&’?ﬂ%@féﬁglcéﬁﬁef%%%%uhtrbfﬁﬁ‘é%{acﬁmﬁUCh that provide a
therapeutical |y efficacious activity, i.e dditive or synergistic effect.
Particul ar i rinRddiiem he pregens imxension g¥fentls &ot phermacewisn! comROtIONCOBATERE WF t h
10such a,RPAIHRIRE ML R! 2 CQEROSHSJuBMsdiddeeki ‘fl%ﬁy thOktbup &nﬁ@tﬁng' of b Qn&ré?l’erg%St hma.
Mor eover, the present invention is directed to a nmethod for treating a

pati ent SeHiste anbCchOHRTEiGAn A pi-INARTHEE R CAlicotedisk andeampiidlamgaianiesis trd ng
to the pabin@Blutls £Q ?ﬂ@l‘é ek 05 Rk 2 BREhoRIISEHE @%@H@Qﬂf@ﬁnﬁﬁ £atigd
fromthe group consisting of a beta andrenergi c agonis

ant i cholseenad gerapouagharg pEsant Ao Seshyhag biovide o dreempeitigallyficagiqus activity, i.c.,

anti-i nfa'd%W@&&Wer@&i%@ffect' PhrRGR iR A sh 8 oP&iH?@ér'Matjcéﬁ)Be fQfayid | and
t he second conpound are present I n anourits such that provide a

t het&peutstcaptaymaspyticalaempertioadngludet pt isinoplimiteddeliapthipa or synergi stic ef fect.
I'n such a metyjgd,Rf tﬁeﬁﬁes@ﬁt%%ﬂﬁon 1@&(1?6’3%&19@3 mEtH@d ﬁ?ﬁ%ﬁ@gpﬁfemtsﬂﬁelﬂfgqﬁﬁpﬁn
invention can be admnistered to the patient before a second compound, a
second cotrauaiey disardprecreitishie steinsipring (o thepyaetitearompeyndrot famelggedind of t he

present Jnyg @érhISHﬁnd Qiecttd FRHARY gl‘élu&éonglg'tﬁlgl%"f 880 Endré?l\é%%f dg@ﬁlstaﬂﬂanﬁc&‘ﬁﬁ&g‘i@
conpound can be adm ni stered concurrently. 20Particu exanpl es of

andr eneragiagti-silommstosy coainortetorl peangt-dnflagypajory ?ﬁemalﬁﬁ&@lb? yethet thecomperdi ds,
andy ant i sripfnl AMTARE B YecBRERDoltRMr NGt @RPh 'aﬁ@ﬁﬂt@éﬁcl@ﬁﬁﬂfrgh(ﬁwa th&aﬁeﬂﬁcaﬂ?t hod are
described infra. Pharmaceutical Conpositions ai ned above he
conpoundfiéRcipkrerchritys Bhadiifyeersy eticigicfiset & sudet Im:thiyfmf tleerEesp divention, the

25act i Vidoypaid o2 e 9fe‘é‘én'f' %Mntﬁﬁ}éatp&- AARERNRON BliRatift BeBreRNAl B ESEHIJufidla
conposition and used in the treatnment of patients suffering fromcertain
medi cal S§¢o8deepoynd m@eﬁﬁ@@@fﬂreq tatheppiichbefeia g cpppring eSthe picesst My Hgor.or a
further &&B@tﬁ{d,ofﬁl@%fe%%ﬁ%Eﬂt&ﬁhn&@i@@&ﬁl‘c%in@&ﬁld%m ddﬁinﬁﬁer&!ﬂ@on@&%ﬂﬁ&'nd of the
i nvention armaceutically acceptable carrier thereof. As used

her &9 n, Pzaﬁtsukaé%np}shamd@é@rgweaqmsys ansts Bpngligice anfiredfaaymainry corieassToigspidved by
a regul RNV AHERGY a %&ma\ggg/@gpn&%eﬁ accbﬂlr%% %He%'tlﬁﬁ aleRscBBELdpr.al governnent
or a state governnen listed in the U S. Pharnmacopoei a or anot her
general ly recogni zed pharnacopoeia for use in anlnals and nore

parti culﬁgmcéﬁcnmgsm@gi t abl e pharmaceutical carriers are described in

"Rem ngton”s Pharmaceutical Sciences" by E.W Martin. Pharmaceutical
conposi ti ons AceRErhEPord harempresehtheiprryet inverion srhibie welbiphpeceegiet di ng

to toe CUsHRNRN xcceﬁadg%ay mh&gpo%éa iffo o PREGaBRBLITRGEM SR hVuseE maRt abl e
adj uvants or exci pients.
treatment of patients suffermg from certain medical disorders. The present invention thus provides,

according to a further aspect, pharmaceutical compositions comprising the compound of the invention,
and a pharmaceutically acceptable carrier thereof. As used herein, the term "pharmaceutically
acceptable” preferably means approved by a regulatory agency of a government, in particular the

30 Federal government or a state government, or listed in the U.S. Pharmacopoeia or another generally
recognized pharmacopoeia for use in animals, and more particularly in humans. Suitable
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences” by E.-W. Martin.
Pharmaceutical compositions according to the present invention can be prepared according to the
customary methods, using one or more pharmaceutically acceptable adjuvants or excipients. The

35 adjuvants comprise, inter alia, diluents, fillers, binders, disintegrants, glidants, lubricants, surfactants,

sterile aqueous media and the various non-toxic organic solvents. The composition may be presented



35adj uvants conprise, inter alia, diluents, fillers, binders,

disintegrants, glidants, lubricants, surfactants, sterile aqueous nedia and
t he vari owe 200M78®i ¢ or gani ¢ sol vents. The conpositi onPoayush@ops@sent ed
WO 2011/ 078984PCT/ US2010/ 060006 in the formof tablets, capsules, pills,
sust ai ned rel ease fornul ati ons, granules, powders, aqueous sol utions or
suspensions, injectable solutions, elixirs or syrups, and can contain one
or ”Drelﬁ9§Q&%uﬁﬂﬁﬁﬁﬁc%%QH3ﬁﬁﬁsgﬁﬁH%mggﬂPﬁh&hﬂgm§W§%£ﬁ£%&ﬁmh&|@M&ﬁkngs
colorings, or stabilizers in order to obtain pharnaceutically acceptable

pr epar atsolHens oThusDeignt énesfablgehiviions. elirtis eTeTuphBnGeAn CORAAENS YenaERgNENCe | n

St he vehihGlof rdmanI&0&] &Hp)/isﬂgéx%e{&&?%a%h]%é’%Qfoﬂﬁg’éc@r sYMbithrE H@oréé?'tdmit&ht y and
chemical properties of the active cong(g articular node of

admi ni sthhammagentigly 2eevetaple prapaRioms. The ¢ cedtf@/éhlvléand the préanheicetive sebgtance in

prac{ i cepe \Fe@{cle%@ge%ﬁﬂy 84 Ginieg M a%cc%HaﬁlGe @'ﬁh h@%lﬁﬁﬁty A Eﬁe%éay ?&ﬁérhésrb@ the
cel lul ose, pregelatinized starch, unnodified starch | ici

m cr ocr ystv dompeundethe pariedar moda atvdpvnistragien #idths pro‘fégAPIiStt@be ohjeixedidt es,

fruct 0s&hasReiE Gkt Por e%llﬂé léi&'&@%{tpéﬂaﬁlﬁselactgéeQﬁic?dc%ﬁ‘a%l@@é?lﬁlﬁa%@ di hydr ate,
10anhydrous dical cium p calciumsulfate, along wth binders such

as pol ywiregplapyizest SM@@W@“Q@@#@WW@P@@@WWM%@W ¢ellploee, manipl, seiditely| ose,

hydr oxy eyl deglatdd! AR Bse, @&HM k1t&t%'dai&h&?i§@arbo%9@'&fé@l&lﬁﬁ ﬁ){HEE‘et laree! 1 Ul ose,
pregel atini zed starch, starch 01 | ene q ycol s, hylene oxi de,

pol Y& ar tehyireus dicglsiuat thasnhaig, C&@a@i fa‘iﬁicplmgg’i’lﬂlt éﬁtsuﬁgasa?g zlpgr@BIIdO% sodi um

croscan Q@zhﬂo?f;ﬁopy%ﬁghﬁ QIRARE “eh1y9$e¥188£@h§‘dro>&'ét‘ﬂ§l&‘%}{ﬁlg&nﬁeth?ltc@l'ilﬁ&e sodium,
m crocrystal1inée cellulose, al'ginic acids and certain conpl ex 15silicates

conbi nedatioxymdtiy e5llulone. srogelatinized stergndasehy poluetbvlengtedycols alobictivless eddeat e,

stearic chﬁjrbomg rg@ﬁ@l{]%deagac\{a{aegﬁtdﬁ%e%réﬁhlg agems@gé’haals s@ikm cﬂagjaﬂr@iltﬁél Sdfim
gl ycol s, gI ycer esters of fatty acids, sodiumlauryl sulfate and glidants

such as sl &b@ﬁ}/am gringeidoneasterch, gnigroerhistal ipeelulgiet Heigis rﬁ*é‘d% @ndtcamvécml% ng

agem S%ﬁf&at@@co’%@ﬁdeﬁ%ﬂh%ﬂé&ntsséﬁkﬁ Al Bagn SRt ARe &I RHSweaPR! YO XSEAY! ene fatty
aci d esters, pol oxamer, polyoxyethylene ether, sodi um docusate

pol yet hdwgwoa%r@wdda%efa@}e o minceshpil pebothylRrsralysals cHyShil gdernalfamatsids, sodims or

prepari Q%&I%Qifﬁé $nd gliBardd &1@1@5@91@30&@1@%% Qalc,IstardhSal AT BEHE QWb fe Quekt R afgénlt| ers
such as lactose, mcrocrystalline cellulose, pregelatinized starc

unnodi f iseeh aspadien lausy! sylEie pasbitaricapisoroperydtnione fusiaridieyes palwaBeror a m xt ur e

of two QfolyaRYchyidnt ! l:ﬁérssod‘i%ﬂ doeane, ﬁ%&éﬁ%&laﬁﬂ BERS Bl aa%d dassikéhiad caboxandl ong
vvlth swtable wetting agent (s), disintegrants, glidants, |ubricants, etc.

s 19 st 8 vstsldonrenaran 2l e buR e heng il s W@tw@& o gyl lerruchon dasiose,

errul Si fMhleﬁc@%l'ﬂhéce%lo%)Eﬂ%%e‘lat%ﬂe@ E‘talfcﬁl%ln'ohl%@st% Qﬁl@ﬁi‘e@ﬂncrg&@ta'll%nt s such
as sucrose, eéethanol, polyethyl ene % ycol, propylene glycol, glycerol and

chl or of sehlere alpng Pl BE W hHelteB T Palp &F@owwém@%awutéu@ﬁmﬁh dsprifed abave alony

accept ahlg &afdid @étﬁngaag@m%&)sgm%g@ﬁ@ reliligtsMRbBEanBNGc. A liged dbB&. WleR Sqdechi@se of
petrol eum ani nal geta e or synthetic origin, such as
suspensions are used they can contain emulsifying agents or agents which facilitate suspension.

25 Diluents such as sucrose, ethanol, polyethylene glycol, propylene glycol, glycerol and
chloroform or mixtures thereof may also be used. Such pharmaceutically acceptable carriers can also
be sterile water and oils, including those of petroleum, animal, vegetable or synthetic origin, such as
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred carrier when the
pharmaceutical composition is administered intravenously. Saline solutions and aqueous dextrose and

30 glycerol solutions can also be employed as liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical excipients include mannitol, human serum albumin (HSA), starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium carbonate, magnesium stearate, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol,
water, ethanol and the like. These compositions can take the form of solutions, suspensions, tablets,

35 pills, capsules, powders, sustained-release formulations and the like.



peanut oil, soybean oil, mneral oil, sesane oil and the like. Water is a
preferred carrier when the pharnmaceutical conposition is adm nistered

i nt ravenowel2g11/@8dsisne sol uti ons and aqueous dextrose an@C3IQRy1085@06
solutions can also be enployed as liquid carriers, particularly for

i njectable solutions. Suitable pharmaceutical excipients include mannitol,
human serum al bum n (HSA), starch, glucose, |actose, sucrose, gelatin,
malt, rice, fI‘lIaQLHﬁH Qpﬁ‘a{r&aceﬁﬁdal %[Q@[wn m@}Q%eﬁmh\%ﬁﬁMﬁ%@mtalﬁ‘%%%%ﬁ{%l
Stearate, sodlun1stearate gl ycerol nonostearate, talc, sodiumchloride,
dried skifestiveipmouniof e pgive compnypd waethorgyithashitablgnequnt efcpraipoio aa ipprevide the ke.

These CQﬂH@ﬁkBhﬁ&%dﬁﬁﬁm%@ﬁﬁohﬁﬁmﬁ&ﬁWNHE1&9&H&h99&xu§9§Q@Q?%ﬁ&ﬁwehﬁﬁ'?ts
35pi I I's, capsul es, powders, sustained-release formulationS and the Iike.

VO 2011/amgvsmiar phgrnddss eedeeployed, suckas by miceion, ar byl s oF paegteral
conp95|Qﬁgﬂng&n&hgmghg§gﬂkuﬁgyﬁpg|on w [l contain a therapeutically
ef fective anount of the active ‘conpound together with a suitable anmount of
carri er Meheds of frepfmsyt de the form for proper adnministration to the patient.
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to tests descrl% literature and descrii bed hereinafter d which
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10invention is directed to the use of fornula a conposition conprising
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exanpl e, the conpoun f or mul is useful for treating an inf | anmat ory
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conjunctivitis, Tnflammatory bowel di'sease, "asthma, allergic rhinitis,

i nt er st i Toress, PawFRfibEINs AR troigcas variowsdemst desaheondbgnsrir AramEe. BloBsi s,
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vari ous dermatol ogi cal conditions, for exanple, atopic dermatitis and
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by 351 administration of an inhibitor of tryptase, for example conditions as hereinbefore described, which
comprises the administration to the patient of an effective amount of compound of the invention or a
composition containing a compound of the invention.

Combination Therapy

As explained above, other pharmaceutically active agents can be employed in combination
30 with the compound of formula I depending upon the disease being treated. For example, in the
treatment of asthma, beta-adrenergic agonists such as albuterol, terbutaline, formoterol, fenoterol or
prenaline can be included, as can anticholinergics such as ipratropium bromide, anti-inflammatory
corticosteroids such as beclomethasone dipropionate, triamcinolone acetonide, flunisolide or
dexamethasone, and anti-inflammatory agents such as sodium cromoglycate and nedocromil sodium.
35 Thus, the present invention extends to a pharmaceutical composition comprising the compound of

formula I and a second compound selected from the group consisting of a beta andrenergic agonist, an

10



25adm ni stration of an inhibitor of tryptase, for exanple conditions as

her ei nbef ore descri bed, which conprises the admnistration to the patient

of an ef fwotbu@7sessunt of conmpound of the invention or &CTAISPWHI061006)

cont ai ning a conpound of the invention. Conbination Therapy As expl ai ned

above, other pharmaceutically active agents can be enployed in conbination

30with the conpound of fornula | dependi ng upon the di sease being treated.

For exarﬁﬂhﬁrohhé?glé Qﬁ ahti- GRLARRorPlor@I LR, arﬁ%h%n@q{fﬁﬁﬁ{a%ag%ﬂp%dsat s such as

al buterol, terbutaline, formoterol, fenoterol or prenaline can be included,

as can aheImeRRIiFakagiceisbls gercrBerPgsy Befigpirpharpeesviiend carries having dpakisrdensry
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acetoni de, flunisolide or dexanethasone, and anti-inflamuatory agents such
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ext ends f@nd, &H@hﬁﬁgﬁﬁhﬁlhl%hngctﬁ%httth@d%nﬁ%ﬂﬁrdf%le’})Qeséﬂ?%v@ﬁ’cmﬁ%'aq s@JonIior mul a

| and a second conpound sel ected fromthe group consisting of a beta

andr energmgowy elpeed fropmthegoup 99@180%@9@@?}1@928@%}9?@@@9elesarawmlwﬁ@m Heddi c,

an anti -ij, b RIS OiYoskPSil, 6@ §ﬁ1Qhﬁlamrﬁﬂg'y%$eI@Qﬁ buch 'élfcbﬁB‘iHﬁio%ﬂéﬂﬁgecﬂé and a

phar maceutical |y acceptable carrier theréo Particul ar pharmceuti cal

carri er SORaRindgt His prosedinverion can herpdginiieredios it the admipistigiies iof the pecard

descri bed &Rl fe cd:nlxﬂohﬁt%f“{i?er &eseﬁthﬁ‘veﬁﬁ&sc%ﬂ be hdWYiERtcA A& ahRRES afich & (et hod

for treatlng a patient suf ferlng rom 5ast hma, conprising admnistering the

pat i@&nt se¢pa é@ﬁwawr@feceln@wé Téﬁpfef’em’éﬁ‘mﬁ@lhandéh%%"@é@@h@“éé?ﬁ)‘mnd

sel ect ed¢f Mt N&nal:RHRy.CONSi sting of a beta andrenergic agonist, an

anticholinergic, an anti- inflammatory corticosteroid, and an

anti-inflamuatory agent. In such a conbination nmethod, the compound of the

present NiAWEREDAQReGAN be admi nistered prior to the admi ni stration of the

second conpound, the conpound of the present invention can be adm nistered

after admi ni shecandingrio e invRriiongte eamneurhforamin | ofra Rhnaseisd sampeftionhe

pr egssa ngfdo%‘gﬁﬁﬁg AP A uhd) 6na$ 86 MR dGRIPRIT 1A RaRFuAHRINE 8T 6fafid ngQgUrrently.
Y

1ntra0cu1arly, pulmonarﬂy, or rectally, or transdermally to a patient.

Oral Deliverv
Contemplated for use herein are oral solid dosage forms, which are described generally in
Remington's Pharmaceutical Sciences, 18th Ed. 1990 (Mack Publishing Co. Easton PA 18042) at

20 Chapter 89, which is herein incorporated by reference. Solid dosage forms include tablets, capsules,
pills, troches or lozenges, cachets or pellets. Also, liposomal or proteinoid encapsulation may be used
to formulate the present compositions (as, for example, proteinoid microspheres reported in U.S.
Patent No. 4,925,673). Liposomal encapsulation may be used and the liposomes may be derivatized
with various polymers (e.g., U.S. Patent No. 5,013,556). A description of possible solid dosage forms

25 for a therapeutic is given by Marshall, K. In: Modern Pharmaceutics Edited by G.S. Banker and C.T.
Rhodes Chapter 10, 1979, herein incorporated by reference. In general, the formulation will include a
compound of the present invention, and inert ingredients that allow for protection against the stomach
environment, and release of the biologically active material, i.e., a compound of the present invention,
in the intestine.

30 Also specifically contemplated are oral dosage forms of the compound of the present
invention. Such a compound may be chemically modified so that oral delivery is more efficacious.
Generally, the chemical modification contemplated is the attachment of at least one moiety to the
component molecule itself, where said moiety permits (a) inhibition of proteolysis; and (b) uptake into
the blood stream from the stomach or intestine. Also desired is the increase in overall stability of the

35 compound of the present invention, and increase in circulation time in the body. Examples of such

moieties include: polyethylene glycol, copolymers of ethylene glycol and propylene glycol,
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According to the invention, the conpound of formula I, or a pharnaceuti cal
conposi tion 15conprising the conpound, may be introduced parenterally,
t ransnmucoseal2bir/07898g. , orally, nasally, intraocularly, peCEFaIsasi0loygo0©r
rectally, or transdermally to a patient. Oral Delivery Cont enpl at ed
for use herein are oral solid dosage fornms, which are described generally
in Rem ngton's Pharnaceutical Sciences, 18th Ed. 1990 (Mack Publi shing Co.

Easton %b%%%e?%/l @éuu?oQQa@ﬁfaﬁ rpo%%mym&lm B@ly@ﬁyl%&ﬁoﬁd&ﬁ%&%lﬁr}aﬁﬂnpy

reference dosag e forns include tablets pSU es , troches or

| 0zengesAbughwtsktand &ﬁVlﬁe‘l% dt ‘Solublediglynier-Basaest ddgets' ﬂﬂo@@/’ﬁ@“lad Délrﬁfa%%c@mﬁtfg on

may be Usg® oblis! QS Mihidd-ehtdriGenbs, %%@znﬁorEW%ﬁ' 3t6'7%'8§ }ﬁé%\%narlﬁ Q{ alei@ﬁpj Qpp
proteinoi d mcrospheres reported in at ent ) 73) . Llposonal

encapsulBieshem Hh8p- b thepodmerrs thet cpvlébsefr?égremyf b%d@éQIPRFéPﬂ Pl Iwith vari ous
pol ysrer Stlogcé‘cage ’Préfi:n%d s HacdBeal Bs8d 3s Rrafhted @bo@@%@éﬂo‘?}e’tl@[&n@%ly&@%ﬁﬁéﬁk@ solid

dosage forns 25 for a therapeutic i's given by M dern
Phar maceut i cSFoEficceEpawd af e pRagkiayensine e Iycatimheidelsascmap be the smadiy thg

herein 'sﬂﬁﬁﬁ&&'ﬁﬁg@ﬂ Mdgn%eﬂhgj}ﬁﬁuml (g}t&q%ﬁ‘@‘l@r thteh'cﬁ"gé( ﬁ{emﬂeaUnQQﬂmdllh tHe'aﬁl ude
a conpound of the present i1nvention, and inert ingredients that allow for

pr ot ect ilenavagatilnBrmylpions theeidinobdissiove it stomaghely ot afilbrplsescahe materidbinghogi cal | y

active nRb&huAlor elkevﬁlere iR e QTRAHA b O raby ethPfe@e%%ﬂl'aWﬁ@%'d@ﬁtenbﬁ Jif&s of the
intestine. 30Also specifically contenplfated are oral dosage forns of the

conpbunditestack pryirgpraenerpithery eratsctpn ofghrdemportskal dierdiesprynviseticaher iy delpasy of

modi fi ed,SQntbatd H%Szﬁld tﬁ‘@étérﬂzﬂ%ﬂén&u%nﬁ@ﬂt%u@ﬁ §dif BfeliRkiSine. Ceneral Iy, the chem cal
nodi fication cont enFqlat ed is the attachment of at |east one noiety to the
C

conponent ol Texupue fullgastric regipancs agaitie ippangablsde ai least P& P -Oiingspastie on of

pr ot eol Waﬁ%e@@ghc( Rdre UBHAKE ieAtRrddiSitsRhR A uSdd'-8 @i Qi %re%%ﬂlﬁ@s@ Iﬂce@Jte
i ntestine desired is the increase in overall stabi of

35conpouteliate (fé TphgdiertoronylagipleHulogatialite (EEYER). HRYIER é@ :EPW ﬁ me in
t heybody, olﬁﬁ?mleﬁt% pﬁfhal%%é%ﬁvﬁpj Eﬁ&r@gﬁt M’(‘)@ Hﬂ@aterf%oée}'lglbmdc@t% pEh¥IsR cAP),
copol yners ene propyl ene glycol,

2011/ 07898zt e@b%el@%ah%ﬁwﬁgmay lzs:elmdmseagéed fd@xt ran, pol yvi nyl

al COhO' pol yy b&}ﬁhg &Mﬁl&fﬁ!ré &Qﬂﬁmgé‘éim@%}Spﬁééh'oﬂ%ble%bwﬁlbm}% bt 1ﬁ‘t@§de@%f' s, 198
1, "Sol ubI e Pol yner-Enzyme Adducts” Enzymes as Drugs, Hocenberg and

Rober t s,Prefgpsion agginseic ptamaghs éﬁhé r@élemcwuwwreatmm or pgtingtrar 3@ke thneshisharicr et
al ., 1933 swal}owAQﬂbsuleg'nfé? Q@I{BS’[ 6]f a]iﬁﬁi' s%gl?(su(g'ﬁ%élaﬂg |fyrrﬁéf1v%r§ lecfry ﬁl@fé{)gltlp?e used

are(ﬁg y-1, 3-di oxol ane and pol y- - 5tioxocane. Preferred
c

phaffmac duriderafor figugormag sphasle Sé@il %ﬁowse%rTée plestlyestgsig] @ﬁéﬁh@sy@dd berihickt i es.

For the QR é'aﬁblé elprm@n; 16291\{%51%&&(1 thois dr@stad: kRfrafR, nfoHi BRSEgTRY be
the stomach, the small "intestine (the duodenum the jej unum or the ileum,

or the IteghgigusseeeBeysaé. One skilled in the art has available fornul ations

that will notridigRsHbMR chitbd lhauéédqmg%mﬁfahoﬂtasldnemﬁlh@?aﬁﬁ cdi A Bt eshds 10 the
duodenum or el sewhere in the intestine. Preferabl he rel ease will avoid

t he del &d@w]cyapedets abpagticls sizeppgout 1 mm. The formulation of the material for capsule

25 administration could also be as a powder, lightly compressed plugs or even as tablets. The therapeutic
could be prepared by compression.

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

30 agents.

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

35 Fast-Flo, Emdex, STA-Rx 1500, Emcompress and Avicell.
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10st omach environnment, either by protection of the conpound of the present
i nvention, or by release of the conpound beyond the stonmach environnent,
such as iwotha/d7848esti ne. To ensure full gastric resistaotaSao100ai0nég

i nperneable to at least pH 5.0 is essential. Exanples of the nore common
inert ingredients that are used as enteric coatings are cellul ose acetate
trimellitate (CAT), hydroxypropyl nethyl cel | ul ose phthal ate (HPMCP), HPMCP

50, HPMCP 55 7D1§-1§1@Qilaﬂ{t¥ iy be ﬁ\@ﬁ&@itlﬁ tlfa Kt ARLALE oi(tEé/tﬁg)l)apeugy thiPPidlid 'dg’sg& form.
Aquateric, cellulose acetate phthalate (CAP), Eudragit L, Eudraglt S, and

shel | ac. Matprisbensedastdisigeersasingedey b dreanst hmikado staichmincluding the gomeraeseiphg or

”‘Xture(ﬂ&n&ﬁﬁhbﬁﬁéoﬁﬁﬁnﬁkﬁﬁmgﬁ &Eﬁgm%thﬁghﬁ£§MnM9M9Qoﬁ&ﬁ not intended for
protection agai nst the stonach. This can i'nclude sugar coatin or

coat i ngsatRamathlestiving. wlipneepesis isedium gleingis) sain, TS P iyt ewt@tl of a

har ds s h%'eilul&s%%%rﬁ%p&%le atd H‘&)ltofn‘?é' mgﬁ‘allf Bé%rsé/d @Inoq{ely fohﬁ‘ @f tﬁp @i‘éitn{e rahts Gre tROPOWET ;
for liquid forns, a soft gelatin sh may be used he shell nmaterial of

cachet s iewlibl d@oniqgxehangs Bpigh WW%@W%?%@@S%@@FSIMWHW@ psbindegyadges,

nol ded tphl elsin@bdetBRUGLd éd’n'ls HEBLsGSar, KB or FBSR hdie) ,4159#3 RLidY6SitCRBiup&atised.
The therapeutlc can be included inthe formulation as fine

mul ti - pare #eouisafobas disptegrats or m of granul es or pellets of particle size
about 1 mm Tﬁlﬁdefrs%me%é@te n@id tﬁehﬁersﬁ%h@cr dgRht t%é%'fhef:ﬁg&lrﬂ £hAPROR HaSidaki on

could al so be as a powder, lightly conpresse s or even as tablets. The
thel%ped@qt@ﬂaéscfmndnmalmr@batﬁw Bgla@@ﬁmaé%@mbrﬁtarch and gelagy). fpthers eckidemethul or i ng

agents T@HulééekM'@? étﬁ}@ééﬂq%ge (EE‘? Bnc?e& ethﬁ'aalu@d%ErE@M@ﬂ P@lfyvﬁlﬂepy{%ﬁ&ﬁ@t

i nvention my formul at ed SUC as posone or m CI’OSp ere

encapsuKBYPbﬁ&haﬁﬂﬁwﬁéwhmﬁb@ﬁéwkﬁ%ﬁﬂﬁﬁ UM#Pﬁﬂﬁuﬁﬁ1@a¢@Wécﬁﬁ@ﬂ@%@ such as

a refrigeralednbgvgpage containing colorants and flavoring 30agents.
One may dilute or increase the volume of the therapeutic with an inert

mat eri al . TheSeand;frigiEmalages may be meluderbin éherfpgmjation pede thempagic 4 prgveranni t ol |

al pha- | agtigsequridl h«)é%r%ﬁ?aﬁb@ﬁ&@e%? LubSikdndd rﬁa%ﬁoe ﬁ&ﬁs‘a%&er padich RdnGgehfians and
starch. Certain |n2%9an|c salts may be al so be used'as fillers including

cal ci uma¥f thsklissptia e thesa gHeas ugn b Befdiuted Hy seHi agih iRt dig itpanagmpsim and
comrer Ci@iclu QM@@B@QH@H@&&H@[&% (FATFE), Jafid phiafAnOveEABIE Kils and AR, do28ife

Enconpress and Avi cel
lubricants may also be used such as sodium lauryl sulfate, magnesium lauryl sulfate, polyethylene
glycol of various molecular weights, Carbowax 4000 and 6000.

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

To aid dissolution of the therapeutic into the aqueous environment a surfactant might be added
as a wetting agent. Surfactants may include anionic detergents such as sodium lauryl sulfate, dioctyl

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

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

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

35 diffusion or leaching mechanisms, e.g., gums. Slowly degenerating matrices may also be incorporated

into the formulation. Some enteric coatings also have a delayed release effect.
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WO 2011/ 078984PCT/ US2010/ 060006 D sintegrants may be included in the
formul ati on of the therapeutic into a solid dosage form Materials used as
di si nt egreiDes1/a184sude, but are not limted to starch, i RCTO$20MY/ 060066
commerci al disintegrant based on starch, Explotab sodium starch glycol ate,
Amberlite, sodium carboxymnethyl cellul ose, ultranyl opectin, sodium al gi nate,
gel atin, orange peel, acid carboxynethyl 5cellul ose, natural sponge and
bentoni te mayskder {%‘ﬁn lé§ £ Cont bRt PR se Bp{hmt@rap%ﬁ‘fc idbyh BRI BRESoAREOLRE

i nsol ubl e cationic exchange resins. Powdered guns may be used as

di si nt egharestioieensAbr hwrsi-atg diugdsenclosgl ip acemisermsdhilimebrapiigcisallons as
agar, Kajaydo Qfierhh@BRE R dut rﬁéoqgma ﬁn@@éxﬁhl%@nlhé &ue%@gén&HT‘c%ﬂJeéts are also
useful as disintegrants. Binders nmay be used hol d the therapeutic agent
t oget her to fQhencaatigy erax borsed foarg forpwlatiere T_L}@ﬁealp@wi% ity 9frugans theggould
prodgict Soe%}s‘ﬁléd%?a &ﬁé&g @an Efﬁ@‘ﬁl%?é;ﬁl@ agcRt &)‘bﬁi@lg%%g B8k Rl flm- cQat'@@fa%le{ Halide

nmet hyl cel I'ul ose s | ul ose and car boxynet hyl cel |l ul ose
(CVC) . Petgripisiped lpyhlﬁr @Ftalefﬁ AE d(l‘F"“lFId)lmaﬁ@er@jrH)@fb’?tGWhWWFené erfegrlpaEl ( HPMVO)
could b%éiud%‘?néﬂ%@@'el!ufbs@'e&?f&hbl@sesﬁ’;ldfﬁiy&ﬂﬁ cEl%l&E %&hﬁﬁﬁr&x@@ch&l%ﬂlﬂ&@u“ c. An
anti-frictional "agent may be i ncl in the fornulation of the therapeutic
to prevendroxgyenyt kqlilysd by dreveyyprdnel- m@ihﬁﬂrslatl@semém@@e@gxy pighhyliceBiress. may be
used as Qo)i@MehndfL ﬁ@?‘é@hﬁéﬁ% gfy@SlE apRUtddad @be{p E&%‘lsfé 'o?th\é@htlemc aReidigsercan

i ncl ude but are not to; stearic acid including its nmagnesium and
cal &9 umcsaimosly eﬁ‘éﬂsyféltthaélﬁlaﬂér oet hyl ene (PTFE), liquid paraffin, vegetable
oils and Vﬁxe&mnﬁ%n‘rh@érﬁls‘nﬂgﬁt'b@%@d% ﬁ%yld@{h%% %&%ﬁﬁ‘c@aﬁﬁ@ Bfin éd%q{lg'ﬁh}ﬁéﬂw
sul f at e, nesi um | auryl ate, ene ycol of various nbl ecul ar
wei ght s, cawgsmﬁp%@@t%mﬂw@@hm@b@ qréaﬁ@@pr?ﬂwp cpiliglt inprove the flow
propert |;%§n(gg‘arvt]bﬁqwglg,ug during fornmulation and to aid rearrangenent during
conpression mght bé added. The glidants may include starch, talc,

pyrogeni ¢ si IAlgacoaisanpinedrhacisds BYmprafieiveinat e compound phihe prgseaf weattion.i on of
thej4 her@RQUIInE, dr I LptaPacBAMEIRYRPEMNT TROBMpon PN bEIRGEAN hitaR ofle added as
a wetting agent. Surfactants may include anionic detergents such as sodi um
| auryl sudntmglevhilginhalinglang Savseey#erass fhe dageeithshisldiningdo @Pgl@pwtre@@d iQilpar

sul fonatrgport%ﬂhi%%&udé%td?eﬁ gteant ﬁ996‘}919ﬁna@&1ti‘é§1@&séﬁ‘ﬂ £9¢H-shol RGLUG 6l eazal koni um
chl oride or benzethom um chloride. The list of potential non-ionic

det er gerfnismetigpel Jopiplpf Béamﬁ%quu@e@ il A5-1 Hrellquprotitls acetatsh Bagustipt pladPEhiairagl e

| aur omaGyregRiliovAQtar mhxm%ky 4@(s§;l§;ﬁ35r)alt4§ 2140 RnY QKA L ﬂ)yfhlﬁ)la@rdfamr @%@nﬁhﬁ%
castor oil 10,50 and cerol nonostearate, polysorb 60, 65 and

80, 2& uc rab suserpgMagicing Hole éP 206l hp- ae@qrsmalmb@ﬂaﬁaalcé?%&%@tlwft el 145 ose.

These 5Ulrlfl@@atlaﬁ%ﬁnﬁ&l)”é’sw%ﬁlté@alprlﬁ‘j(ﬁ"“Aerbsrbl&ﬁi%ntapﬂsrméln@t u»waeéaing@op%%ﬂlq of
t he present | nvention either alone or as a mxture in different rati os.
on Respiratory Drug Delivery 11, Keystone, Colorado, March, (recombinant human growth hormone);

Debs et al., 1988, J. Imrnunol. 140:3482-3488 (interferon-y and tumor necrosis factor alpha) and Platz
et al., U.S. Patent No. 5,284,656 (granulocyte colony stimulating factor). A method and composition

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

Contemplated for use in the practice of this invention are a wide range of mechanical devices
designed for pulmonary delivery of therapeutic products, including but not limited to nebulizers,
metered dose inhalers, and powder inhalers, all of which are familiar to those skilled in the art.

30 Some specific examples of commercially available devices suitable for the practice of this
invention are the Ultravent nebulizer, manufactured by Wallinckrodt, Inc., St. Louis, Missouri; the
Acorn 11 nebulizer, manufactured by Marquest Medical Products, Englewood, Colorado; the Ventolin
metered dose inhaler, manufactured by Glaxo Inc., Reseaxch Triangle Park, North Carolina; and the
Spinhaler powder inhaler, manufactured by Fisons Corp., Bedford, Massachusetts, to name only a few.
35 All such devices require the use of formulations suitable for the dispensing of the compound of the

present invention. Typically, each formulation is specific to the type of device employed and may
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Addi tives that potentially enhance uptake of the conpound of the present
invention are, for instance, the fatty acids oleic acid, linoleic acid and
| i nol eni cwachd/o7€sat rol | ed rel ease oral formul ati on nmayPog/usesivoadbe. The
drug could be incorporated into an inert matrix that permts rel ease by

ei ther 35diffusion or |eaching nmechanisns, e.g., guns. Slowy degenerating
matrices nmay al so be incorporated into the fornulation. Sone enteric

coat i NgS,@ARAILVRYSf £h gllogﬂﬁgplroﬁélﬁﬁtsiﬁaté'{ai & 4dditioN the usual diluents, adjuvants and/or
2011/ 078984PCT/ US2010 Anot her form of a controll ed rel ease of
thi s t hepdjssorseiel ip gheppy aAlatthowe phbrgones. Niseocapsplss pHaickwprRges.dndysianem (Al za
Corp.), c'om%}exésh@r oq{eyﬂrpbéof%%h@ Mnﬂe&pﬁteﬁem cﬂ%l@ﬁﬁhh@dlﬁ%@&ﬁ&ﬁld%{hg Bre@drk OWS
water to enter d push drug out th rou h a single small opening due to
borot i ¢ Tereniia ey Bthenreppat ArtcmomslssdpUHne s TFGA ShFoRl  These

i nclyde Rydv@atit o ity Q@@cggﬁﬁo gul d S5be applied in a coating pan. The

t herapeutic agent cou also be given in a filmcoated tablet and the

mat eri al s us&@rpatigmp ém‘iahlé foimeew il endpulides eihar it or Witrgpepigpsill tigally p?@nnsar e
the non tﬁ@éoﬁ{p'oﬁnd’@tﬂ?erﬂréleﬁt 11@2@gtldnr3ﬁslsb{d§1 iARR{RY bt aQ:%hc!eH‘JraQQﬁ of oyd.1 ©e)s! n‘xg

hydr oxyet hyl cel | ul ose, hydr oxyet hyl cel | ul ose, dr oxypr opyl

cel | ul osempppdiesapp péwtwﬁeifﬁwﬁon@éwomn@g@lso dshidg ﬁb@féqfl?}@ci%lmpétsm (e.g., for

cel l ul oss%bﬂaa&waqﬂegulm otflagncﬂfalpye%slﬂéﬁl RECnBLNLP k&mulm% R oBIERUP
consists of the enteric materials that are 10conmonly esters of phthalic
aci ) surfactant. /i sedggfe oppicEGTt wr@cqﬁn@wﬁd prerqggiéan af resppneud cetsed Bpatemigrioniof m
coat i ng.qHoldiok AbiRE: fRYeB&1Carried out in a pan-coater or in a fluidized
bed or by conpression coating. Pulnonary Delivery Also contenplated herein
i s pul monary r%@wlwny fosfuse igh T oetprstrdesedfhajen devinears B gencrally epinpiash 2 fingli t her

al one, Qﬁwﬂ&ﬁ%wﬁ&ﬁ%ﬂ@ﬁﬁ@Rmﬁ%hp&ﬁﬁﬁﬁﬁkG&@ﬂum@ﬁﬁm&ﬂ aﬁmgﬁ%hM§£@9hI0 the
| ungs of a nmammal | e"i nhal ing and traverses across | ung epithelial
|i ni ng tsyifedtaat. bT}@cpaO@H%vémw boryepnyeatiet watgial erplgyqdder thta uIRgjCetuckes | |

19905 Pha[iaterkiba], hﬁﬁ%ﬂr&iﬁoro%a@@h?&gﬂum%bn &lr h?hmeargfgngcluh1ﬂé ernat i onal

Journal of Pharmaceutics, , | euprol i de acetate Braquet et a

1989, Jdtishherpilepronmiep. M&Qﬂlf&wrw@b%&eﬂh&weﬂaﬂw@%ﬁol ag) © 143- 146

(endot hel j Ny drantdtbhRing O@Eorﬁ‘ﬁmanoﬁsgtﬁ@reofpﬂﬂﬁi)lg stBrchts lnﬁiu%é E@i)ltal}{el%lé:dté’]ﬁld Vol .
11, pp. 206-212 (al- antitrypsin):; Smth et al 198 din. Invest. 84:

1145- 1fﬂﬁikﬁmﬂtdﬂﬁﬁéﬂﬁﬁﬁéym0 h%@ﬁuﬁwﬁmnlggo "Aerosollzatlon of

Proteins”, PryggatidagforAfsp Q¥R @3 PoR e RISRIr GALQWill %Mﬂqs@%'ﬂn&’l@ rd}(ndké!l dry
Keyst one, Cblorado March, (reconbinant human growt h hornone); Debs ét al.

19880 3 Popdersapaining theroRamdpa 88 ipiepiasy Femesy-a{o diende a Rpking agdnp shch aﬁ act or
al pha) angLsFl s@%b?toleguc%se o1 HaéltoPﬁtaﬁlBﬁnchlcﬁ fa%%t@(ﬁg)efsglr(ﬁ Ml RGHL G mPIONY

stimulating factor). nmet and conposition 25f pul nonary delivery of
drugs f olevisgsigedd & ¥4 bscwelglgt 088@&9%13801? nl'hg, csnp%lfi@ﬁfthe Ressensinyetion gguld ssyed

most advantageously be prepared in particulate form with an average particle size of less than 10 mm
(or microns), most preferably 0.5 to 5 mm, for most effective delivery to the distal lung.
25
Nasal Deliverv
Nasal delivery of the compound of the present invention is also contemplated. Nasal delivery
allows the passage of the compound to the blood stream directly after administering the therapeutic
product to the nose, without the necessity for deposition of the product in the lung. Formulations for

30 nasal delivery include those with dextran or cyclodextran.

Intraocular Deliverv

Intraocular delivery of the compound of the present invention is also contemplated. Various
and numerous methods are known in the art for intraoculal administration of a drug. Intraocular
35 delivery allows the passage of the compound to the intaocular fluid directly after administering the

therapeutic product to the eye, without the necessity for oral administration of the product.

15



Sept enber 19, 1995 to Wng et al. Contenplated for use in the practice of
this invention are a wi de range of nechani cal devices designed for

pul nonar ywoebiwegssg4of t herapeuti c products, including beCTrustotlionioded t o
nebul i zers, netered dose inhalers, and powder inhalers, all of which are
famliar to those skilled in the art. 30Sonme specific exanples of
commercially avail abl e devices suitable for the practice of this invention
are the gdhfig¥E0For E&ﬁ&&éhlﬁ?&ﬁwer{}@ﬁ%ﬁﬁﬁy rbﬁfjarpﬂot\ﬂﬂ{lﬂeﬁ RCKi@fhs ofs) nsugfs in LOUI S,
M ssouri; the Acorn Ii nebulizer, manufactured by Marquest Medi cal

Pr oduct SugEHgPrewbBducotonetindo; the Ventolin netered dose |nhaler

manuf actured by d axo Inc., Reseaxch Triangle Park, North Carolina; and the
Spi nhal er powder inhal er, manufactured by Fisons Corp., Bedford,
Massachudapdegmakelivaye only a few. 35AI 1 such devices require the use of

formul ati ons wyichalliGuflond ﬂ&h&’ds%{%%%wﬂﬂl A art ﬁ?tr&r%&%mﬁnﬁ)ﬁls&aﬁ@n O L/EIN
invention. Typically, each fornulation is specific to type of device

enpl oyed-Srid iggpsdopyy paich/ HrrRYgAPGTMIES?BI QY DEbEOD @aYerWBIPC@éorts hethggeset  an

appr opr iigttd oRglsh@mhl JIRLh& dr@describd ﬁiqgf &hRPlel @ St PiRend KU 408171 Y18 QL& April
adj uvants and/or carriers useful in therapy. Al's t he use of 11 posones,

m cr ocagst1885 Rokinde ggiphiePelatent Nel 1E126A0 dhipsl ‘é@@@@r 4olr9%t0rF@i1011 ey of

carri er Spafcht GORIBIPI A& AlgisDE rlbc;»@dolmﬂg%ﬂ; di med; § AIRALNG 536116 i RS ent
invention may also be prepared in different fornul ati ons depending on the

t yp& of Atseshide h9945¢r%1§alfs» &t Peent dlo- 1AW, Y60y pesued Mashil cB9é fpf aélgaéwh etal; U.S.

For mul atp,Qisne WiXsabhe id@i dtsdeiM & |i‘99% t@‘?@dk‘ef &8I, U8l fa&f Nb 8t 162N 80l lidt@s oni ¢,
will typically conprise the conmpound E{)Péesent i nvention dissolved in

wat er atNeyewbidéntoPata Brigw et dbbut Paent N005 2@ isfued YAt &9 2rtn Bibals;

sol uti ony s Thgenf RETHI08E, 6 P8BS RE&ObAR Gttt FeBrulty ik B9 2R RIS ITR! B YA
(e.g., for stabilization and regulation of osnbtic pressure). The nebulizer

f or nul at$@8: 1r1rﬁyssa¢dszﬁ>fédﬁt189ht0d3€]}€}§<9 ke pd-S- RaéFHFE@M@%?lé% presiiey 5dP9ace

i ndyced t@g%ﬁgﬁk'dﬁ@loﬁfre &ﬁb@clﬁ&%%ﬁ&n&&b‘&@t@d Meﬁb??@f@réﬁcb itsQnrifefye sol ution
in formng the aerosaol Formul ati ons for use with a netered-dose

i nhal er devi decanibe readibnapprsciaipd dshpFansdermalkirpyie phadgiinisteden mawbreimhensed &Y ni ng

t he compupe, &En&l@@ne'tr&t‘{&l%héh@ersélé Pﬁ@ﬂ'ﬁ‘s%nh%cé’rs pEseRsddliRots. MtErH N0h§1@4 Fk90f a
surfactant. The | ant may conventional material e

this purpwss,Us né%“’aS OS5 AP éﬁﬂb‘?] a ‘ééa%@ﬁNOWWPdéﬂallﬁﬁP%N%%%f b?ﬁ? o

hydr of | U@rﬁ%@% rap Qhb dig1dsuldHERR Bf HRGH 1s'1&61p¥!f11'té&91e1‘e{ﬂ H&*}Eféfe%e' iH @ E}Hﬁét?ane
di chl or odi Tl uor’onet hane, di chl or ot et r af I 'uor oet hanol

1, 120 2> FopicalyAdmipsioRane. or combi nati ons t her eof . SUI tabl e surfactants

i ncl ude sor ?. #oftfbpkml RhBAHRHG] oIS QYer LBRILSHI Bhsed? Bdans BE bifknfBRY cBhSiRNRE uSef ul
as a surrtactan
compounds of the invention may be used. Compounds of the invention may also be incorporated in a

gel or matrix base for application in a patch, which would allow a controlled release of compound
through the transdermal barrier.

25 Rectal Administration

Solid compositions for rectal administration include suppositories formulated in accordance
with known methods and containing the compound of the invention.
Dosages
The percentage of active ingredient in the composition of the invention may be varied, it being
30 necessary that it should constitute a proportion such that a suitable dosage shall be obtained.
Obviously, several unit dosage forms may be administered at about the same time. The dose employed
will be determined by the physician, and depends upon the desired therapeutic effect, the route of
administration and the duration of the treatment, and the condition of the patient. In the adult, the doses
are generally from about 0.001 to about 50, preferably about 0.001 to about 5, mg per kg body weight
35 per day by inhalation, from about 0.01 to about 100, preferably 0.1 to 70, more especially 0.5 to 10,
mg per kg body weight per day by oral administration, and from about 0.001 to about 10, preferably
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Forrmul ati ons for dispensing froma powder inhaler device will conprise a
finely divided dry 20powder containing the conpound of the invention, and
may al so wochudes®s4bul ki ng agent, such as | actose, sorbPCONUS26006@8€, Or
mannitol in anounts which facilitate di spersal of the powder fromthe
device, e.g., 50 to 90% by wei ght of the fornulation. The conpound of the
present invention should nost advantageously be prepared in particulate

form wi tgyap 1%?5&% bB& Jvélgﬂt ‘foelsda& 3 Qiftrajve%és AR trhBor M €M pTHERIANS o, tHIDST
preferably O or nost fective delivery to the distal Tung. 25

Nasal Defopeseriljbe deteﬂnmeﬁkla}saézporéﬁm Wéh {hedictarndistinstiysda iy seieat Frebegicaisdsuich as
i nventi oge 'v%l%lt %Qne%? R RTPh &R dnd &Hé%har&lc@érfsﬁc% hi@! hRWeIERE ARG t he
conmpound to t bl ood streamdirectly after adm nistering the therapeutic
product Teedigineépiadue, without the necessity for deposition of the product in
the 4ung. Forpuhahb RN EohpaR Q&@Jdm%% th¥é %{v)éntloﬂ%a'gl‘%@ a&rﬂﬁlﬁ?eréﬁ' afs he&{ﬁ%ﬁb}’ fh or
cycl odextran. |ntraocul ar]be livery “Intraocul ar delivery of the conmpound of
t he predBessahpeRder trpbfagn e é@lf@%ﬁhﬁr@wrlm%t Seatei gty rﬁw wolyfeehods
are k nomﬁ'gﬂeportlmer%%e an@mal Bhd ARG @k craRiThiBafld @bdsQABefite AF S iy pdiihi a}pc ul ar
35delivery allows the passage of the conpound to the |ntaocular fluid
di r ect | ynafheaeces i taihatedpienigr Heatmends 4 feurtp ef bioddleets peipday hie aegpedanggi witlout
the nec Qﬁe;é}% Yiolo 'E:alq‘g breEHA J}ie%hr[ﬁ}dcgl'ar Ipaftleﬁth %e%rﬁg/uﬁlg act1v¥9‘0duct may be
2011/ 0789 820 /060006 Fornul ations for intaocul ar delivery may
i nclQde, admmlst%t%orhlé»t L ojdrfimes gren dgy. ObFQurseoiessamie petiente H8iilb hendcessiiy) trrserstibsy
non- aquUERKSoREIndne I RQAGKRE PBldafel i very SVarious and nunerous methods are
known in the art for transdermal adm nistration of a drug, e.g., via a
transder mal p¥wHlY. Trairsdermamadmivitstionaliterromeetnd@s haavecrappPitvats ns i n
the presglve 'ﬂié?@%ﬁt{%'}e i ERR %‘E&?&J@L Eﬁﬁ&hﬁﬁ cﬁ{ e aﬂ%%ﬁ&'apef‘ﬂué Bs ERlbe ?&@W' e
U S. Patent No % 3, iIssue Rol ando et al.
Pat ent N@Pregaighby ase! Olidg@tye%fllbeﬁl@@étr tha me@@mantd@hqralme@ﬂcaéwlmosmomy Oéthepat e nt
5 33% ? 8@521%311\’6%%?6 ﬁ‘r’t%ﬁhy gulte& Qonghrﬁngstgtl@lrﬂg)ealn? aﬁ%naﬁbarﬁmﬂér@ Iﬁ)ﬂrﬁaﬂtanhb

i ssued

1nclud1ng, but by no means limited to, domestic animals, such as feline or canine subjects, farm

animals, such as but not limited to bovine, equine, caprine, ovine, and porcine subjects, wild animals

(whether in the wild or in a zoological garden), research animals, such as mice, rats, rabbits, goats,

sheep, pigs, dogs, cats, etc., avian species, such as chickens, turkeys, songbirds, etc., i.c., for veterinary
20 medical use.

Preparatory Details

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

25 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. 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

30 particular, the compound of formula I may be prepared as shown through Examples 1-20 below. For
example, the compound of the present invention is an achiral compound whose preparation is

comprised of a convergent synthesis.

As used throughout the specification, the following abbreviations and definitions,

35 unless otherwise indicated, shall be understood to have the following meanings:
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10August 9, 1994 to Sibalis; U S. Patent No. 5,290,561, issued March 1,
1994 to Farhadieh et al.; U S. Patent No. 5,254, 346, issued Cctober 19,
1993 to Twoker1/mgs9sal . ; U.S. Patent No. 5,164,189, i ssue@CR@S0ioss000¢, 1992
to Berger et al.; U S Patent No. 5,163,899, issued Novenber 17, 1992 to
Sibalis; US. Patent Nos. 5,088,977 and 5,087,240, both issued February 18,
1992 to Sibalis; U S Patent No. 5,008,110, issued April 16, 1991 to
Benecke 16t #AapbrdisiddsS: Patent No. 4,921,475, issued May 1, 1990 15to

Si bal i s,_rh‘e_ch_sc—l_owre of each of which is incorporated herein by
reference inits entirety. It can be readily appreciated that a
transdermal rp of adm nistration may be enhanced by use of a dernal
penetration e(?#:éﬁcer, e.g., %8??1“31308?%%%81?@18 JENPHER in U S, Patent No.
5,164, 189 (sypne)., U.S. Pat ept e dRaffdBatl0 (supra), and U.S. Patent No.
4,879, 119, issued Novenber 7, 1989 to Aruga et al., the disclosure of each
of which is iBOGrpbydided herdirerrhytyl dicerbongleanhpdiides entirety. 20Topi cal
Adm ni strati ﬁ:sh For topti Ci’l Efdm' nistration, gels (water or al cohol
based), creant br ointment s ‘EOHER ni ng conpounds of the invention may be
used. Conpoundsy®fl the inventi®utdmBy al so be incorporated in a gel or
matrix base for application in a patch, which would allow a controlled

rel ease of cdmPelind t hr ough denesratecheldaroferl barrier. 25Rect al

Adm ni strati o Sol i d C&%ﬂ}%?aﬁ%&h(@{hﬁn&or rectal adm nistration include
suppositories fornul ated i n accordance W th known nethods and contai ni ng

t hel@onpound EM he i nventi afichibosrgasc, THLIper methly kRgechddridect | ve i ngredi ent
in the conposition of the invention nay be varied, it being 30necessary
that it shoulld™é¥nstitute aﬁo&&&&xl%ﬁow&ﬁn? hat a suitable dosage shall be
obtai ned. Covihogsly, severalqyiypintosag@ef orms may be administered at about
the sane tine. The dose enployed"w || be determ ned by the physician, and
depends upon DM&(Qdesi r ed t helmpthytsufosaflé ect, the route of adm nistration
and the duration of the treafnment nd.the condition of the patient. In the
adult, the d Osfe general 196@?6953@8%&&0. 001 to about 50, preferably
aboys 0.001 tpppbout 5, no per-kgdbBashwivisshihorarsenday by inhal ation, from
about 0.01 to®gbout 100, pref’era%l? %&1@89@0?§n0ree gspeci ally 0.5 to 10,
my per kg body wei ght per dagubylesi&l adninistration, and from about 0.001
to about 10, hPﬁr eferably WO 2011/078984PCT/ US2010/ 060006 0.01 to 1, ng per
kg body weig per day by inett?'y venous admnistration. In each particul ar
case, the dogggowi || be det efigthfieghdrn accordance with the factors
distinctive to the subject to be treated, such as age, weight, general
state of heal¥tfNand ot her cHEfHElEEASt| cs which can influence the effi cacy
of 4he medi cifjgy product . 5':egﬁat11%?r nore, the conpound according to the

i nvention may be adm nistered as frequently as

EtOAc ethyl acetate
EDCI 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
HPLC high performance liquid chromatography
H; hydrogen
25 L Liter
LC/MS liquid chromatography-mass spectrometry
M molar
Me methyl
MeCN acctonitile
30 MeOH methanol
MgSO4 magnesium sulfate
MHz megahertz
min minute
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necessary in order to obtain the desired therapeutic effect. Some patients
may respond rapidly to a higher or |ower dose and may find nmuch weaker
mai nt enarweo 2dogesIsadequat e. For ot her patients, it nay PETSCc@PaI0Y6t 0 have
|l ong-termtreatnents at the rate of 1 to 4 doses per day, in accordance
wi th the physiological requirements of each particular patient. Cenerally,
the active product may be l1l0adm nistered orally 1 to 4 tinmes per day. O
course, for sguR patients, if.dbiilc e necessary to prescribe not nore than
one or two doses per day. Naturally, a patient in whom adm nistration
of the conpouxaH@D:t he presentlivimbieabboateci s an ef fective therapeutic
reginmen is preferably a human,. but can be any animal Thus, as can be
readi |y appr W§¥@d by one ofIBPHERAMMSKi 11 in the art, the methods and
phar maceut i caly@onposi ti ons @highh&ndd@y esent invention are particularly
suited to adm nistration to any aninmal, particularly a mammal, and
i ncludi ng, bu¥a®lf no means Isofiunelydroxideomestic ani mals, such as feline or
cani ne subjeﬁi%, farm ani mal s .sucpkﬁs but not limted to bovine, equine,
caprine, ovined and porci ne SHBTERPEC Wi Td animal's (whether in the wild or
in a zool ogi adOMar den), reseaehmaihorR@kes, such as mce, rats, rabbits,
goats, sheep, pigs, dogs, cats, etc., avian species, such as chickens,
turkeys, son@&hsgh, etc., i.ediunfyffaieet erinary 20medi cal use. Preparatory
Details ) conpound 0 | may be prepared by the application
or adaptatioﬁzggagﬁomn nethébéwgg%%&%?ch is neant nethods used heretofore
or oescribed NMIR he |iterat uueleaf dag®xi@ipdonaideose descri bed by R C. Larock
i n Conprehensive Organic Transformations, VCH publishers, 1989, or as
25descri bed H&Vein. I1n the ﬂ%@% BN ¢ERYY | bed hereinafter it may be
necessary tolﬂﬂp@%é? reactlwgnaggﬁﬁﬂggﬁmo%ﬁggﬂﬁﬂhaﬁklexanple, am no groups,
un on’In

to avoid their nted parti ci pat e reactions. Conventi onal

pr ot elcti ng grRu(PRh:l be usdﬂstiiphmmhbstﬂmlzaﬂadimnsﬂb)nﬂdﬂdi@ actice, for
Chom sty JdHT AP By and_ Sohb-oa@een aheaey e PAHA BB
forpula | HHM%Q@mpbegared a%lﬁh@m%mhﬂ&@%gﬂxﬁﬁﬁﬁﬂkﬁ§a%e%ﬁﬂ&ﬁ%ﬂ%ﬁdﬁ%ﬁde

exanpl e, the conpound of the present invention is an achiral conpound whose
preparati on iRhebapri sed of tas@devexlifiencacsipneldinsiledium(0) As used

t hr oughout t ecification, the foll ow ng abbreviations and definitions,
35unl ess othg&Kﬁgéﬁindicateé?n%%EVKﬁL%mg%aerstood to have the follow ng
meani ngs: LiRCypf Abbrevi atihiongoRGpabsphsieheri ¢ pressure chem ca

i oni zation

-BusP tri-z-butylphosphine
20 PPh; triphenylphosphine
PrOH propanol
i-PrOH iso-propanol
Pt/C platinum on carbon
t-BuOK potassium tert-butoxide
25 rt room temperature
Rt Retention time
sat saturated
Si0, silica
TFA trifluoroacetic acid
30 THF tetrahydrofuran
TLC thin layer chromatography
TMS trimethylsilyl
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BOCtert-butyl dicarbonate 5BOC anhydridedi-tert-butyl dicarbonyl anhydride
t-Butert-butyl t-BuOHt ert-butanol CDCl3deuterated chloroform
CD30Ddeutwoabad7sestthanol 10DCMIi chl or onet hane, CH2Cl2 orCratshyloas@ohl ori de
DVAP4- di et hyl am nopyri di ne DVFdi net hyl f or mam de DMSCQdi net hyl sul f oxi de
DMSO- d6di net hyl - d6 sul f oxi de 15dppf 1, 1' - bi s(di phenyl phosphi no)ferrocene
egequi val ent (s) Etethyl Et20diethyl ether Et3Ntriethylam ne 20Et OHet hanol
Et OAcet hyl.acetate

Preparatory Details

5 The starting materials for preparing compound I according to Scheme 1 below are

commercially available.

EXAMPLE 1
10 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1 H-pyrrolo[2,3-b]pyridin-2-yl)-

methanone dihydrochloride

o NH, 2HCI
N
N
\ F
NT
| =
A
A. 2,2,2-Trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetamide hydrochloride
O
&F
N
H F
F
F
]
N\
15 N™ HG

A flask is charged with NaHCO; (126 g, 1.5 mol), 3-bromo-4-fluorobenzylamine
hydrochloride (12, 120 g, 0.5 mole) and pyridine-4-boronic acid (13, 67.6 g, 0.55 mmol) and
isopropyl alcohol (750 mL) and water (375 mL) at room temperature. The suspension is
degassed with N, for 1.0 h at 10 °C. Into the mixture is added 1,1°-

20  bis(diphenylphosphino)ferrocene-palladium(II)dichloride dichloromethane complex
(PdCl,dppf-CH,Cl,, 16.4 g, 20 mmol). The reaction mixture is ramped to 80 °C while some
part is distilled off until the internal temperature reached to 80 °C, and stirred for 10 h. After

the reaction is completed (HPLC analysis), the mixture is cooled to room temperature, and
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EDCl 1- et hy1-3-(3' -di net hyl am nopr opyl ) carbodi i m de HPLChi gh performance
| i qui d chromat ography H2hydrogen 25LLiter LC/ MSIiquid chromat ography-nass
spect r omeworoiMobsr Menet hyl MeCNacetonitil e 30MeOHTet haooluskiy8@dovagnesi um
sul fate MHznegahertz m nmnute WO 2011/078984PCT/ US2010/ 060006 Owve NaHCG3
Na2CO3 NaCl 5NaOH Nal
aqueous 2 N HCI (750 mL) is added, and stirred for 0.5 h. The solution is washed with CH,Cl,
(750 mL and 500 mL). To the aqueous phase is charged 50% aqueous NaOH (100 mL) to
adjust pH >13. After adding n-BuOAc (2.0 L), activated carbon (50 g) is added into the
organic layer. This mixture is filtered through a pad of celite (50 g). Azeotropic distillation is
5  performed. After adding an additional n-BuOAc (1.0 L), the reaction mixture is cooled to 5
°C. Trifluoroacetic anhydride (157 g, 0.6 mol) is slowly added into the solution at 5 °C. After
the reaction is completed (HPLC analysis), the reaction mixture is washed with aqueous 10%
Na,CO; (1.0 L). A solution of 5-6 N HCl in isopropanol (120 mL) is introduced into the
crude organic layer at 10 °C. Additional n-BuOAc (1.0 L) is then added, the suspension is left
10 overnight at room temperature. The resultant solid is filtered at 10 °C, and dried in oven at 50
°C to give the desired product (124 g, 75%) as a white solid: mp =220 °C. Anal. Calcd for
C1aH,0F4sN,O-HCI: C, 50.24; H, 3.31; N, 8.37. Found: C, 50.16; H, 3.08; N, 8.38. MS (ESI)
m/z 299 (M+H). '"H NMR (300 MHz, D,0) § 8.70 (d, /= 6.9 Hz, 2 H), 8.14 (d, /= 6.9 Hz,
2H), 7.56-7.20 (m, 3H), 4.51 (s, 2H).
15
B. 2,2,2-trifluoro-N-(4-fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride

N~ HCI
H

A Parr flask is charged with 2,2,2-trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetamide
hydrochloride (123 g, 0.37 mol) and MeOH (740 mL) at room temperature. Then, 5% Pt/C
20 (369 g, 30 w/w%) is added. The reaction flask is placed in a Parr hydrogenation system and
charged with H, at 50-60 psi. The mixture is shaken for >48 h while charging H, until the
pressure reached a steady state (H, was refilled to 50-60 psi every 2-3 hours during day time
while 10-20 psi is observed without any further refill after overnight). When HPLC analysis
shows completion of the reaction, the reaction mixture is filtered through a pad of Celite. The
25 filtrate is distilled at 40-50 °C while adding n-BuOAc (1.25 L). After completion of
distillation of MeOH, additional n-BuOAc (1 L) is added. The resultant suspension is allowed

to cool to rt overnight. The suspension is cooled to 10 °C, filtered, and dried in oven at 50 °C

21



NaOMe Na2SO4 n- BuOAc 10NMR Pd/ C Pd(PPh3) 4 Pd(PPh3)2Cl2 PdCl2dppf
15Pd(dt bpf) Cl2 Pd2(dba)3 Pd(QAc)2 P(Cy)3 t-Bu3P 20PPh3 PrOH i-PrOH Pt/ C
t- BuOK 25w0 2Rt1/58484Si 02 TFA 30 THF TLC TMS net hoxi de sedirasediooembeonat e
sodi um car bonat e sodi um chl ori de sodi um hydroxi de sodi um i odi de sodi um
met hoxi de
to give 112 g (89%) of desired product as white solid: mp = 134 °C. Anal. Calcd for
C14H,0F4sN,O-HCI: C, 50.24; H, 3.31; N, 8.37. Found: C, 50.16; H, 3.08; N, 8.38. MS (ESI)
m/z 305.4 (M+H). '"H NMR (300 MHz, D,0) & 7.16-6.98 (m, 3 H), 4.34 (s, 2H), 3.42 (d, J =

12.9 Hz, 2H), 3.14-2.99 (m, 3H), 1.98-1.81 (m, 4H).

C. 22.2-Trifluoro-N-{4-fluoro-3-[1-(1H-pyrrolo[2,3-b]pyridine-2-carbonyl)-piperidin-4-yl]-

benzyl}-acetamide

0

F

NHF

0 H F

N
N
\ :

N
L

10 To a suspension of 1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid (0.43 g, 2.59 mmol), 2,2,2-
trifluoro-N-(4-fluoro-3-piperidin-4-yl-benzyl)-acetamide hydrochloride (ExamplelB, 0.88 g,
2.59 mmol), and EDCI (0.88 g, 3.11 mmol) in delete CH,Cl, (50 mL) is added Et;:N (0.865
mL, 6.22 mmol). The reaction is stirred at room temperature overnight. The reaction mixture
is poured into EtOAc and the organic layer is washed with sat NH4Cl, water and brine. The

15 organic is dried over MgSOy, filtered and concentrated in vacuo to give the crude product.
Purification by flash chromatography on SiO; eluting with 100% EtOAc gives 0.95 g, (82%)
of the desired product.
'H-NMR (CDCl;, 300 MHz) § 10.4 (s, H), 8.5 (d, H), 8.0 (d, H), 7.2-7.0 (m, 4H), 6.8 (s, H),
6.7 (bs, H), 4.8 (m, 2H), 4.5 (d, 2H), 3.4-3.0 (m ,3H), 2.7- 2.0(m, 4H). LCMS m/z 449

20  (M+H).

D. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1H-pyrrolo[2,3-b]pyridin-2-yl)-

methanone dihydrochloride
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sodi um sul fate n-butyl acetate nucl ear magnetic resonance Pal | adi um on
carbon tetrakistriphenyl phosphi ne pal | adi um bi stri phenyl phosphi ne pal | adi um
(I'1) di chwornde78981' - bi s(di phenyl phosphi no) ferrocene paCraszanmodon)
dichloride (1,1 -bis(di-t-butyl phosphino)ferrocene pall adi um dichl oride
tris(di benzylideneacetone)di pal |l adium0) palladiumll) acetate

tricycl ohexyl phosphine tri-t-butyl phosphi ne tri phenyl phosphi ne propanol

i so- propanol platinumon carbon potassiumtert, toxiﬁg Loom t enperature
Retention tine saturated silgca tri Yc auila 41d¢ ahydrofuran thin
| ayer chromat ography trineth Sill\l

To a solution 2,2,2-trifluoro-N-{4-fluoro-3-[ 1-(1H-pyrrolo[2,3-b]pyridine-2-carbonyl)-
piperidin-4-yl]-benzyl }-acetamide (0.78 g, 1.74 mmol) in 30 ml MeOH and H,O (12 mL) was
added K;COs (2.4 g, 17.4 mmol). The reaction mixture is stirred overnight. The reaction
5 mixture is concentrated in vacuo to remove most of the methanol. The residue is partitioned

between H,O and EtOAc¢ washed with H,O and brine, dried over MgSQy, filtered, and
concentrated in vacuo. The residue is taken up in 4.0 N HCl/Dioxane (10 mL, 40.0 mmol) and
stirred 10 min The reaction mixture is concentrated in vacuo and Et,O (20 mL) is added. A
solid precipitate forms and the ethereal solution is decanted off. The solid is washed with

10 additional Et,O and then isolated by filtration to give 0.31 g (46%) of the desired product. 'H-
NMR (DMSO-d6, 300 MHz) 6 12.2 (s, H), 8.4 (s, H), 8.2 (bs, 2H), 8.1 (d, H), 7.5 (d, H), 7.4
(m, H), 7.25 (m, H), 7.19 (m, H), 6.8 (s, H), 4.6 (m, 2H), 4.2-3.8 (m, 3H), 3.2 (m, 2H), 1.85
(m, 2H), 1.7 (m, 2H). LCMS m/z 353 (M+H).

15
EXAMPLE 2
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-
b]pyridin-2-yl]-methanone dihydrochloride
NH, 2HCI
—0 O 2 c
\_\ N
N
F
NT
| =
20

A.1H-Pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester
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WO 2011/ 078984PCT/ US2010/ 060006 Ternms Preparatory Details 5The starting
materials for preparing conpound | according to Schenme 1 bel ow are

conmmrer ci aWbyoavasdsabl e. EXAMPLE 1 10[ 445 - Ami nomet hy1- 2 PCirquse@opb@ng| ) - pi p
eridin-1-y1]-(1Hpyrro lo [2,3 -1)] pyridin-2-yl)- methanone

di hydr ochl ori de A A
2,2,2-Trifluoro-N-(4-fluoro-3-pyridin-4-yl-benzyl)-acetam de hydrochl ori de
0 15N Ha A flask is char ged vvlth HCOB8 (126 g, 1.5 nol),

3- br ono- 4- f | uor obenzyl am ne hydroc ride (12, 120 g, 0.5 nole) and
pyri di ne-4-boronic acid (13, 6& 6 55 mmol ) and isopropyl al cohol (750
m.) and water (375 nlL) at room The suspension is degassed with
N2 for 1.0 h at 10 C. Into the m'xtuﬁe ed

20bi s( di phenyl phosphi no) f err ocene- pal un(l I') di chl ori de di chl or onet hane
conpl ex (PdCl2dppf-CH2Cl12, 16.4 g, 20 The reaction mxture is ranped
to 80 C ARhlLgosEE:. ﬁ’old[§3®]§§ridlﬁ@§ cQJbe%"I'&t édld 108 %{rﬁél!) HS@%‘EE@B&'}G
reached to 80 C, an stlrre er thereactlonls conpl et ed
(HPLC armaldyE08])is htdted mi eflux éoridh. ddelresdtibo nripiom is enpenaated &; vaumd, taken up

in EtOAc and washed with sat. NaHCO3 (2X), H,O and brine, dried over MgSQy, filtered, and
5 concentrated in vacuo to yield 14 g (60%) of desired product. 'H-NMR (CDCls, 300 MHz)

3 11.6 (bs, H), 8.6 (d, H), 8.1 (d, H), 7.2 (m,2 H), 4.45 (m, 2H),1.5 (m, 3H). LCMS m/z 191

(M+H).

10 B. 1-(2-Methoxy-ethyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester

/A
N

To a suspension of NaH (0.51 g, 12.63 mmol) in DMF (10mL) under Ar is added a suspension
of 1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester (2 g, 10.53 mmol) in DMF (9 mL).
The reaction mixture is stirred for 20 min, and 2-methoxyethyl bromide (1.1 mL, 11.8 mmol)

15 is added. The reaction mixture is stirred at room temperature overnight. The reaction mixture
is poured into H,O and the resulting precipitate isolated by filtration. Purification by flash
chromatography on SiO, eluting with 10% EtOAc gives 1.27 g, (49%) of the desired product.
'H-NMR (CDCl;, 300 MHz) $ 8.5 (d, H), 8.0 (d, H), 7.2 (s, H), 7.15 (m, H), 5.0 (t, 2H), 4.4
(t, 2H), 3.75 (t, 2H), 3.3 (s,3H), 1.4(t, 3H). LCMS m/z 249 (M+H).

20

C. 1-(2-Methoxy-ethyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid

24



WO 2011/ 078984PCT/ US2010/ 060006 aqueous 2 N HC1L (750 nL) is added, and
stirred for 0.5 h. The solution is washed with CH2C12 (750 nL and 500 niL).
To the agweaons/pkmse i s charged 50% aqueous NaOH (100 nieLTiUsS2@djoe®be pH >13.
After adding n-BuOAc (2.0 L), activated carbon (50 g) is added into the
organic layer. This mxture is filtered through a pad of celite (50 g).
Azeotropic distillation is 5perforned. After adding an additional n-BuOAc
(1.0 L), the reaction mxture is ca led to 5 C. Trifluoroacetic anhydride
(157 g, 0.6 nol) is slowy added/int he solution at 5 C After the
reaction is conpleted (HPLC anal S|s}J, t\he reaction mxture is washed with
aqueous 10% Na2CO3 (1.0 L). A sol'N 5- GOhI HC1 in isopropanol (120 nl)
is introduced into the crude organic |&yer 0 C. Additional n-BuQAc (1.0
L) is then added, the suspension is lejt overni ght at roomtenperature.
The resultant solid is filtered at 197 C d dried in oven at 50 Cto give
the desired product (124 g, 75% as white solid: np = 220 C. Anal. Calcd
for G 4F110F4N20-HC1: C, 50.24; H,_4231; N, 8.37. Found: C, 50.16; H, 3.08;
N, 8.38. M5 (ESI) mz 299 (MtH). NWR (300 MHz, D20) 6 8.70 (d, J= 6.9 Hz, 2
H), 8. 14-(dMedwox6- eﬂlyﬂleaiyl)T,olop 563]13yr2d3n§ mcaﬂid)iylidacﬁd. ethy] es@dd)(1 g15.0B.
2,2,2-trifluyoro-N uor o- erj enz cetam d o

v ocniampHelo et THEGD LT etk Pyt o i mElre heaédo s0 °C for

2,2, 2 LT ddong: A}tn(eﬂ o b fén;)epax&ﬂe%&nfgm'm%z&l& @GshaMod8ohydr ochl ori de

(123 g, 0.37 nmol) and mL) at tToomtenperature. Then, 5% Pt/C
20( 35. 9 tgnpSotu, W?/i)dlﬁesi taqbﬂi%d w111hepncelacett¢d)HCi hlaiswtrasteﬂlvadeEitOAp @Xpafhe

hydr ogenati on.system and .ch ed wt a 60 psi mxture is
Chaken TarmER ER AT EREHINGE Bt dueTor hdiicadiphesliaindh udtealdy
state (H27na&3980kibedditoRPr 60-NSIR @NSY-db, 30@%‘1@ s g, 3R 44 (@Wh' le
10-20 psi is observed without any further réfill after overnight)

HPLC andl.&d,$D)shavws, ednpl. & (t2H)oB.ct(heedet(s, o). 1LGMS esc22loMnilxt ure is
filtered through a pad of Celite. The 25filtrate is distilled at 40-50 C
whil e adding n-BuOAc (1.25 L). After conpletion of distillation of MeOH,
addi¢ i omal n- BoGACTifubb-NV34- IERA3- (The- (D @sdthd:a0dth pze%ssﬁm 25 phHeMed-t o
cool to rt overni ght1 uThe jséus ensi (S{nr[ls( cool )ﬁ%oﬁ% flatere]gkl 1and dried
i n oven catbongllDiMDdRe4yl HPeT3HRCTSBX0 10/ 060006

o)
F
N»\'QF
—Q o) H F
N
O
\ F
NT
C?

The title compound is prepared in a similar manner as Example 1C using 1-(2-methoxy-
ethyl)-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid as the starting material. 'H NMR (CDCls,

15 300 MHz) 8 8.4 (d, H), 7.9 (d, H), 7.2-7.0 (m, 5H), 6.55 (s, 2H), 4.75(m, 2H), 4.5 (m, 2H), 3.7
(t, 2H), 3.25 (s, 3H), 2.0-1.8 (m, 4H), 1.55 (m, 4H). LCMS m/z 507 (M+H).

E. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-
20  Db]pyridin-2-yl]-methanone dihydrochloride

25



to give 112 g (89% of desired product as white solid: np = 134 C. Anal.
Cal cd for G 4F110F4N20-HCl1: C, 50.24; H, 3.31; N, 8.37. Found: C, 50.16; H,
3.08; N, WO2811/0vVPSYESI ) m z 305.4 (MrH). 1F1 NVR (300 MpET/US2@)p/060096 16- 6. 98
(m 3 H, 4.34 (s, 2H), 3.42 (d, J=12.9 Hz, 2H), 3.14-2.99 (m 3H),
1.98-1.81 (m 4H. 5 C
2,2,2-Trifluoro-N-{4-fluoro-3-[1-(1H pyrrol o[ 2, 3-b] pyri di ne-2-carbonyl)-pip
eridin-4-yl]- benzyl} -acetamde N1 / 10To,-a ﬁg enS|on of
1H pyrrol of 2, 3-b] pyri di e-2-cag§oxyli [ 0 g, 2,2, 2-
trifluoro-N-(4-fluoro-33ypiper
(Exanpl elB, 0.88 g, 2.59 1), nd\EDC : 3.11 mol ) in delete

iii The reaction is stirred

CH2C12(50 nl) is added Et 3N |yo-¢ :
at room tenperature overnight. e reactlon m xture is poured into EtOAc

and the organic layer is yashedw th sat NHACL, water and brine. The
150organic is dried over My filtered and concentrated in vacuo to give
the crude product. Purifiéq by flash chromat ography on 5i 02 el uting
wi th 100% Et OAc gi ves 0. 95 g, (82% of the desired product. 1H NVR (CDC13,

300 NHZ)Thg: t%f% (cg)n{p%ﬁﬁﬂs pr ?ec{ f, Za._%'ﬂnlzﬁgg?r%g ailt_g(am%l jD g% gtﬁ%'luo%-lg-(ﬁ S
2 0( m  4Hjoro-BENE 1r2zm&th8x26thiyH)H-pyrrolo[2,3-b]pyridine-2- carbonyl]-plperldln 4-yl}-
benzyl)-acetamide as the starting material. "H NMR (DMSO-d6, 300 MHz) & 8.4 (d, H), 8.2
5  (bs,2H), 8.0 (d, H), 7.6 (d, H), 7.35 (m, H), 7.3-7.1 (m, 2H), 6.7 (s, 1H), 4.6 (bm, 2H) 4.0
(bm, 2H), 3.6(m, 5H), 3.25-3.15 (m, 5H), 2.0-1.6 (m, 4H). MS m/z 411 (M+H).

EXAMPLE 3
10 [4-(3-Aminomethyl-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-b]pyridin-
2-yl]-methanone dihydrohydrochloride

NH, 2HCI

NT
|/

A. 4-Oxo-piperidine-1-carboxylic acid 2-trimethylsilanyl-ethyl ester

15

A solution of 4-piperidone monohydrate hydrochloride (25 g, 88.22 mmol), 2-
trimethylsilylethyl p-nitrophenylcarbonate (50 mL, 359.70 mmol), triethylamine (50 mL,
345.00 mmol) and DMAP (10.78 g, 88.24 mmol) in of acetonitrile (300 mL) is warmed under

20  reflux for 2 hours and then allowed to cool to room temperature. The mixture is diluted with
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D.

[ 4- (5- Am nonet hy1- 2-f | uor o- phenyl ) - pi peri di n-1-y1]-(1H pyrrol o 2, 3-b] pyri di
n-2-y1l) - wothamoses4di hydrochl ori de WO 2011/ 078984PCT/ US20AB2Q606®66 To a
sol ution
2,2,2-trifluoro-N-{4-fluoro-3-[1-(1H pyrrol o[ 2, 3-b] pyri di ne- 2- car bonyl) -

pi peri di n-4- A-benzyl} acetamde (0.78 g, 1.74 mol) in 30 mM MeOH and H20

(12 m) w@as i ARBEANE LS Parttt Dashtd 1M HE! 3 X 16 ?%&&h%N&bﬁ 2 10§ niit) rred

over ni ght. reaction 5mxture s concentrated in vacuo to renove nmost of
t he met hamibhll ofithe ycHow dukr isrepavtd fromrthd otpghivepdasd-2hcanghnit fse watbtred wi t h

H20 and bri ne, .dri.ed sS4 red, and concentrated in vacuo. The

o e ThECiyuR bEBS R Gried G oEAsTS o s eae P SO0 IS APyt ed 10
m n The ol t

e ATRRFHS D TOHh e I BB BONI Aol KB GHD AMRIEBAZITMIEDS, 1
The 5ol 1423 en\idHh2d5\i, Uk ADadddil), Al (t,E2-26.2did 4Hheh02 o) 2 e 0.0dy(s,f9 Hy.r at i on
to give 0.31 g (469 of the desired product. 1H NWVR (DMSO d6, 300 MHz) 6

12.2 (s, H, 8.4 (s, H, 82 (bs, 2H), 81 (d, H, 7.5 (d, H, 7.4 (m H,

7.25 (mpHa3lc oiaﬁén 3 6-@11%)&@-,2 nd‘ineﬁlfcﬁ@bo% éblc? §at§rn€mglsﬁkﬁyl ethy? (M
2H) 185(m 2 Mz 353 (MrH) . 445

- Ami nonestey 1- 2- quoro phenyl) pip eridin-l-yl]- [1
-(2-nmet hoxy-ethyl)-1Hpyrro lo [2,3 - b]pyridin-2-yl]-nmethanone
di hydrochl ori de \\S/

i

OO

10 To a flask containing tetrahydrofuran (50 mL) at —70°C is added 1M lithium
hexamethyldisilazide (60 mL, 60 mmol) dropwise. A solution of 4-oxo-piperidine-1-
carboxylic acid 2-trimethylsilanyl-ethyl ester (13.3 g, 55 mol) is then added via dropping
funnel over 20 minutes keeping the internal temperature between —65°C and —70°C. The
solution is stirred at —70°C for 45 minutes then a solution of phenyltrifluoromethane

15 sulfonamide (19.65 g, 55 mmol) in THF (75 mL) is added dropwise over 20 minutes. The
solution is allowed to warm to 0°C and stirred for 3 hours. The reaction is then concentrated
in vacuo and the residue, 4-trifluoromethanesulfonyloxy-3,6-dihydro-2 H-pyridine-1-
carboxylic acid 2-trimethyl-silanyl-ethyl ester, is used without further purification.

To a solution of 4-trifluoromethanesulfonyloxy-3,6-dihydro-2 H-pyridine-1-carboxylic acid 2-

20  trimethyl-silanyl-ethyl ester (20.65 g, 55 mmol) acetonitrile (300 mL) is added 3-
cyanophenylboronic acid (8.9 g (60.6 mmol) followed by 2 M sodium carbonate (82.5 mL 165
mmol), lithium chloride (6.98 g, 165 mmol) and tetrakistriphenylphosphine palladium (0)
(3.18 g, 2.8 mmol). The mixture is warmed under reflux for 90 minutes then allowed to cool
to room temperature and filtered. The filtrate is concentrated and diluted 2 M Na,CO; (300

25 mL) then extracted 3X dichloromethane. The organic phase is washed with brine then
separated and dried (MgSQ4). The organic phase is concentrated in vacuo and the crude
residue is flash chromatographed over SiO; (eluted with heptane:EtOAc:DCM = 5:1:1) to give
10.46 g (58%) of the title compound as a yellow oil. '"H NMR (CDCl3, 300 MHz) § 7.65-7.52
(m, 3H), 7.44 (t, J="7.7 Hz, 1H), 6.11 (bs, 1H), 4.23 (m, 2H), 4.15 (m, 2 H), 3.70 (t,J= 5.6

30  Hz 2H), 2.52 (m, 2H), 1.04 (m, 2H), 0.06 (s, 9H).
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/[ 20 A. 1H Pyrrol of 2, 3- b] pyri di ne-2-carboxylic acid ethyl ester

WO 2011/ 078984PCT/ US2010/ 060006

10

15

20

25

WO 2011/078984 PCT/US2010/060006

C. 4-(3-Aminomethyl-phenyl)-piperidine-1-carboxylic acid 2-trimethylsilanyl-ethyl ester

NH, </

o/ A\
-

O

To a slurry of 10% Pd/C (5 g, wet) in ethanol (250 mL) is added concentrated HCI (2.9 mL,
34.8 mmol) and 4-(3-cyanophenyl)-3,6-dihydro-2 H-pyridine-1-carboxylic acid 2-
trimethylsilanyl-ethyl ester (10.4 g). The mixture is hydrogentated at 50 psi for 4 hours. The
mixture is then filtered over a cake of Celite and the cake is washed with excess ethanol. The
filtrate is then concentrated in vacuo and the residue is triturated with Et,O/pentane, then
filtered to give 7.1 g of the title compound as a white solid. "H NMR (CD;0D, 300 MHz) &
7.41-7.27 (m, 4H), 4.26 (dm, J = 13.5 Hz, 2H), 4.20 (m, 2H), 4.09 (s, 2H), 2.92 (bm, 2H),
2.79 (tt,J=12.1,3.6 Hz, 1H), 1.84 (dm, J = 12.9 Hz, 2H), 1.62 (qd, J = 12.6, 4.1 Hz, 2H),
1.02 (m, 2H), 0.06 (s, 9H); MS (APCI) m/z 336, 335 (M+H, 100), 191.

D. 4-[3-(tert-Butoxycarbonylamino-methyl)-phenyl]-piperidine-1-carboxylic acid 2-
trimethylsilanyl-ethyl ester

0 j>\ \
%\OJJ\NH RN

To a solution of 4-(3-aminomethyl-phenyl)-piperidine-1-carboxylic acid 2-trimethylsilanyl-
ethyl ester (11.1 g, 29.93 mmol) in dichloromethane (150 mL) and saturated NaHCO; (50 mL)
is added Boc-anhydride (6.54 g, 29.96 mmoL). The mixture is stirred overnight at room
temperature. The organic phase is then separated and washed with water and brine. The
organic phase is then separated, dried (MgSO4) and concentrated in vacuo to give 13.41 g
(100%) of the title compound as an oil. "H NMR (CDCls, 300 MHz) § 7.26 (m, 1H), 7.10 (m,
3H), 4.85 (bs, 1H), 4.29 (d, /= 5.8 Hz, 4H), 4.19 (m, 2H), 2.83 (t,J = 12.5 Hz, 2H), 2.64 (tt, J
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0 A solution of 1H pyrrolo[2,3-b]pyridine-2-carboxylic acid (20 g, 123
nmmol ), H2SO4 (20 nL) and EtOH is heated to reflux for 4h. The reaction

m xture iwoconaesdssat ed i n vacuo, taken up in Et0Ac andPeadisedomnsiobs sat .
NaHCO3 (2X), H20 and brine, dried over MgSH4, filtered, and 5 concentrated
in vacuo to yield 14 g (60% of desired product.lH— NVR (CDC13, 300 MHz) 6
11.6 (bs, ,86(dH)81(dH) 7.2 (m2 H, 445 (m 2H),1.5 (m

3H) . LOMS4m)
1 2- Wt hoxy- st bt § R D G L0 B B ! e H0e kOB S &4 1% SN Cest er
0/ To a9H;)uspenS|on of NaH (0.51 g, 12.63 mol) in DIVF (10nL) under Ar is

added a suspensi on of 1H pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid ethyl
ester (2 g, 10.53 mmol) in DW (9 nL). The reaction mxture is stirred for

20 M N, @Y R BERS) REOMURciTed iyl cddy 8 MDI) 1515 added. The

reaction mxture is’'stirred roomterrperature overni ght. The reaction

m xture is poured into H20 a d the resulting precipitate isol ated by
filtration. Purification by flash chromat ogr aphy.on Si 02 eluting with 10%
Et OAc gives 1.27 g, (49% de NH NVR (CDC13, 300 MHz) 6

'5]0 (t, 2H), 4.4 (t, 2H),
2 (MH). 20 C.
e-2-carboxylic acid WO

8.5 (d, H, 8.0 (d, H, 72(s :

3.75 (t, 2H), 3.3 (s,3H), 1.4(t, 3H). i
1- (2- Met hoxy-ethyl)-1H pyrrol o[ 2, 3-b] p
2011/ 078984PCT/ US2010/ 060006
1- (25 Met hoxy-et hyl ) - 1H pyrrol o[ 2, 3-b] pyridi ne-2-carboxylic acid ethyl ester

1 4 |
<(31r egheat ed %GHP%%I 65%%"9 ff Ad t b-érhluﬁa i r rnl'ga ?H&gg)[r\r{? Wefgtcglﬁﬂeog l&e%c?l(li gh%
The T eactirothyisslacgelti csior (1o GEEanal yeeahyaoofdidhi@a) 00.) pHe@odidtfabutyl
trated HC t OA Th f tl
Conb nedMEPG Typede (dcR THi B ailed BRGDG J0E it ik Sot g SEE g el 0
0.73g ( 43%s @kn Qlﬁ?béhefﬁb 09510&1 lil&Ern t%é%e( %(gnqgvgbﬁ%t Mﬂé)coﬁlpﬂe%e the (r@a%tloﬁ")

8. 45 (d,
3H) 10 LCve mi}zturz:z& heavedfor an @d)ilﬁp@al 3-hTati S0P Goil be Mixtaref ik tt,ltwl@oacentrated in vacuo

{1-11- ( etdhvexﬁl 1191‘1%1 andl extiadted %Jlt%[]:zt 8 lﬂlg X&llle%ug] Shazse is made basic with 1N
NaOH and extracted 3X with EtOAc. The organic phases are combined, washed with brine,

separated and dried (MgSQ4). The organic phase is filtered and concentrated in vacuo to
afford 8.3 g (93%) of the title compound as a yellow oil which is used without further

15 purification. '"H NMR (CDCls, 300 MHz) & 7.25 (m, 1H), 7.07-7.13 (m, 3H), 4.85 (bs, 1H),
429 (d, J=5.1 Hz, 2H), 3.17 (dm, J = 12.0 Hz, 2H), 2.72 (td, /= 12.0, 2.4 Hz, 2H), 2.60 (tt, J
=12.0, 3.6 Hz, 1H), 1.81 (m, 2H), 1.55-1.70 (m, 3H), 1.46 (s, 9H). LCMS m/z 291 (M+H).

F. (3-{1-[1-(2-Methoxy-ethyl)-1 H-pyrrolo[2,3-b]pyridine-2-carbonyl]-piperidin-4-yl } -

i<

20  benzyl)-carbamic acid tert-butyl ester

N
—0 O H
\_\ N
N
\
NT
|/
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carbonyl] -piperidin-4-yl} -benzyl)-acetam de The title conpound is
prepared in a simlar manner as Exanple 1C using

1- ( 2- met wRyetinyBds4 LH- pyrrol o[ 2, 3-b] pyri di ne- 2- car boxyl iPCTAIS2@ 0A600061€
starting material. 1H NVR (CDC13, 15300 MHz) 6 8.4 (d, H, 7.9 (d, H),
7.2-7.0 (m 5H), 6.55 (s, 2H), 4.75(m 2H), 4.5 (m 2H), 3.7 (t, 2H) 3.25
(s, 3H, 2.0-1.8 (m 4H), 155(m 4H). LCVMBS nmiz 507 (MHH).

5 e d g B B ol i Ot ) -1
2011/ 07 89184 PCH ys20] 0/366p Pddine-2- d&lr%xyhé acid and (3-piperidin-4-yl-benzyl)-carbamic
acid rert-butyl ester as the starting material. "H NMR (CDCls, 300 MHz) & 8.4 (d, 1H), 7.95
(d, 1H), 7.3 (m, 2H), 7.2-7.0 (m, 4H), 6.55 (s, 1H), 4.9 (bs, 1H), 4.7(m, 3H), 4.3 (m, 2H),
5 3.7(t, 2H), 3.3(s, 3H), 2.8 (m, 1H), 1.95 (m, 2H), 1.8(m, 3H), 1.5 (m, 1H), 1.45 (s, 9H). LCMS

m/z 493 (M+H).

G. [4-(3-Aminomethyl-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1 H-pyrrolo[2,3-
b]pyridin-2-yl]-methanone dihydrochloride

NH, 2HCI

N| N
10 =
3-{1-[1-(2-Methoxy-ethyl)-1 H-pyrrolo[2,3-b]pyridine-2-carbonyl]-piperidin-4-yl } -benzyl)-
carbamic acid tert-butyl ester (0.33 g, 0.66 mmol) and 4.0 N HCl/dioxane (8 mL, 32 mmol)
are stirred for 3h. The reaction mixture is concentrated in vacuo and Et,O (2 0 mL) is added.
A solid precipitate forms and the ethereal solution is decanted off. The solid is washed with
15 additional Et,0O and then isolated by filtration to give 0.28 g (98%) of the desired product. 'H-
NMR (DMSO-d6, 300 MHz) 6 8.4 (d, 1H), 8.3 (bs, 2H), 8.1 (d, 1H), 7.45-7.3 (m, 4H), 7.2
(m, H), 6.7 (s, 1H), 4.8-4.5 (m, 3H), 4.2(m, 4H), 4.0 (m, 2H), 3.2 (s, 3H), 2.9 (m, 2H), 2.0-1.6
(m, 4H). LCMS m/z 393 (M+H).

20
EXAMPLE 4
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-
c]pyridin-2-yl]-methanone hydrochloride
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The title conmpound is prepared in a simlar manner as Exanple 1D using
1,2,2-trifluoro-N(4- fluoro-3- {1-[1-(2-nmethoxy-ethyl)-1Hpyrrolo [2,3

- b] pyri diwe-28t10as84sanyl | - pi p eridi n-4-yl} - benzyl) - acet 2OTAS2@&9/0600966
starting material. 1H NVR (DVBO-d6, 300 MHz) 6 8.4 (d, H), 8.2 5(bs, 2H)
8.0 (d, H, 7.6 (d, H, 7.35 (m H, 7.3-7.2 (m 2H), 6.7 (s, 1H, 4.6 (bm
2H) 4.0 (bm 2H), 3.6(m 5H), 3.25-3.15 (m 5H, 2.0-1.6 (m 4H. MS mz
411 (MtH). EXAMPLE 3

10[ 4- ( 3- Ani nomet hy! - y1) - pi ggri di mN Ao 2%t hyl ) - 1H pyrrol o
[2,3 -b] pyridin- 2- yl] t hanona\ di Qride A

4- 0xo- pi peri di ne-1-carbo c a ; i [ anyl - et hyl ester A

sol ution of 4-piperidone nong r at e \hyd or+de (25 g, 88.22 mmol), 2-

trinmethylsilylethyl p-nitrophen
triethylamne (50 mL, 345.

carbonate 0 nm, 359.70 mmol),

| ) and DVAP (10.78 g, 88.24 mmol) in of
acetonitrile (300 nL) is under 20reflux for 2 hours and then all owed
to cool to roomtenperatu e mxture is diluted with WD
2011/078984PCT/USZOlO/OGOOO@Jd|chIoronethane (300 nL) and washed 1 M HC1 (3
X 100 nL) and 1 M NaOH (4 X 100 nmL) until all of the yellow color is
renoved fromthe organi c phase. The organic phase is then washed wth brine
and dried over MgSO4. The organi c phase is concentrated in vacuo to afford

&/I%z? 569 A.gl%ygfolot[gg ﬁ}gytr{d?ne(-:? rTBlr%oxy i met%ly%slteerss ofl. 1H NWR (CICL3, 300

0

Z N

5 H O
To a solution of 1H-pyrrolo[3,2-c]pyridine-2-carbaldehyde (3.24 g, 22.19 mmol) in MecOH at
0°C under argon is added sodium cyanide (5.44 g, 111 mmol) and manganese dioxide (9.65 g,
111 mmol). The reaction mixture is stirred for Sh after which time it is filtered through Celite
and diluted with EtOAc (500mL). The organic layer is washed with water (2x), brine, dried

10 over sodium carbonate, filtered and concentrated to yield 3.27 g ( 84%) of desired product. 'H
NMR (DMSO-d6, 300 MHz) 6 12.3 (bs, 1H), 9.0 (s, 1H), 8.3 (d, 1H), 7.4 (d, 1H), 7.3 (s, 1H),
4.0 (s, 3H). LCMS m/z 177 (M+H).

15 B. 1-(2-Methoxy-ethyl)-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid methyl ester
O —

-

s
No _~ Y o—

The title compound is prepared in a similar manner as Example 2B using 1H-pyrrolo[3,2-

c]pyridine-2-carboxylic acid methyl ester as the starting material. '"H NMR (CDCls, 300 MHz)

39.0 (s, 1H), 8.2 (bs, 2H), 8.4 (d, 1H), 7.4 (m, 2H), 4.7(t, 2H), 4.0 (s, 3H), 3.8 (t, 2H), 3.3 (s,
20  3H). LCMS m/z 235 (M+H).
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54.22 (m 2H), 3.75 (t, J =6.2 Hz, 4H), 2.44 (t, J = 6.2 Hz, 4H), 1.02 (m
2H), 0.04 (s, 9 H. B

4- ( 3- Cyarwiphreryr¥9s3, 6- di hydr o- 2H- pyri di ne- 1- car boxyl i ¢ &€Cirais2010/060006
2-trinethylsilanyl-ethyl ester \ /-S 0 0 10To a flask containing
tetrahydrofuran (50 nL) at -70C is added 1M Iithium hexamet hyl di sil azi de
(60 nm., 60 mmol) dropwi se. A solution of 4-oxo-piperidine-1- carboxylic
acid 2-trinethylsilanyl-ethyl ester (13.3 g, 55 nol) is then added via
droppi ng funnel over 20 m nutes keeping the internal tenperature between

- 65C andC.-I7@Methveystiyl)-1 Bipyrelagd.2rajedidme-2-¢0iBGokylic akbd m nut es t hen a

sol ution of phenyltrifluoronethane 15sul fonam de (19.65 g, 55 mml) in THF
(75 mL) is added dropwi se over 20 ninutesQ The solution is allowed to warm
to OC and stirred for 3 hours. The reactipn is then concentrated in vacuo
and the residue, 4-trifluoronethanesul f priyl oxy- 3, 6-di hydr o- 2H pyri di ne- 1-
carboxylic acid 2-trinethyl-silanyl-ethyl egper, is used w thout further
purification. To a solution of \\

4-trifluoronethanesul f onyl oxy- 3,|B- di hydr i di ne-1-carboxylic acid 2-
20t ri et hyl - si | anyl - et hyl esterhk D/ SS(SéDI) acetonitrile (300 nL) is
added 3- cyanophenyl boronic acid (8.9 g (60 6 mmol) followed by 2 M sodi um
car bonatg, (1§2. rﬁetﬂl}xyl@t@ mt;lr};yrr&b gAY Hln@rz %b&@ﬁh@%(ﬁd rﬁ&ﬁym@&) (@ngl o

tetraki stri phenyl phosp Klne pal | adi um . The mxture is

war ned Lﬂq’éﬁeﬁm@) MeOH 6}5 90) m addeds N Hl(ﬁ @We)d Tl@ @@@ihng @olnb@mw @mr@éraét ure

and filtere The, filtrat concentrated and (

S5 ¢ HonespPagr oL s BRGRILAENTERGa it iR Vb Skt lie
brine thesshsepamaEavAandridy a@d)ué Va4 1ya§m@h@écgaﬂdﬁ]n@§sasﬁi e ROMEaptsHal ed
in vacuo and the crude residue is flash chromatographed over Si02(el uted

with heﬁflﬁﬁ@e‘ENWCMD@ﬁ =The MeOH tlaeyegis\/@nwltm@edgm(%% toyicidh@. 167 1| 7%@%ound
as a ye'df ﬂcjt( it 1\{&)‘%8518955@1\4%;8 BI @%%@H)g'é'ho(d ﬁfjg(i 5

30H¥O 2H)H 28 2, 1M 425, 20 04 (M2 HRH) (0319 E@Ms%ﬂzzz e
2011/ 078984PCT/ US 010%600())6 (SREE (o ﬁ VRMHH).

D. 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[1-(2-methoxy-ethyl)-1 H-pyrrolo[3,2-c]pyridine-2-
carbonyl]-piperidin-4-yl}-benzyl)-acetamide

F
N)\'QF
—Q o) H F
N >—<§ E;
\_[\Nk/g;
\ F
|
N/

The title compound is prepared in a similar manner as Example 1C using 1-(2-methoxy-

15

ethyl)-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid as the starting material.
'H NMR (CDCls, 300 MHz) 3 8.9 (s, 1H), 8.4 (d, 1H), 7.35 (d, 1H), 7.2 (m, 2H), 6.7 (s, 1H),
4.5 (m, 4H), 3.7 (t, 2H), 3.3 (s, 3H), 3.2 (m, 2H), 1.9 (m, 2H), 1.8 (m, 2H), 1.6 (bs, 4H).

20 LCMS m/z 507 (M+H).
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C. 4-(3- Ami nonet hyl - pheny1l) - pi peri di ne- 1-carboxylic acid
2-trinmethylsilanyl-ethyl ester 5To a slurry of 10% Pd/C (5 g, wet) in

et hanol (WBQomi)78988 added concentrated HCL (2.9 ni, 34. @Cwruask)loanmoe

4- ( 3-cyanophenyl) - 3, 6-di hydr o- 2H pyri di ne- 1- carboxylic acid 2-

trimethyl silanyl-ethyl ester (10.4 g). The mi xture is hydrogentated at 50
psi for 4 hours. The mxture is then filtered over a cake of Celite and the

cake |s iql L
B e o e U R S
gi ve 7. klpyrafin2h@]-mietHasomodibpdrochlasda whi t e SO|Id 1H NVR (CD30D, 300 MHz)
6 7.41-7.27 (m 4H), 4.26 (dm J= 13.5 Hz, 2H), 4.20 (m 2H), 4.09 (s, 2H)
2.92 (bm 2H), 2.79 (tt, J= 12.1, 3.6 Hz, /8XNHYy2HCI= 12.9 Hz, 2H)
1.62 (qd, J = 12.6, ZOHz, 2H 1. 06 (s, 9H); M5 (APCI) niz
336, 335 (M+H, 100), 191: D.
-(tert-Butoxycarbonyl am no- l) - Idine- 1 -carboxylic acid
2- trimethylsilanyl-ethyl es eﬂ\OO Ox To a solution of

4- ( 3-am nonet hyl - phenyl) - piggridi ne- 1-carbokxylic acid 2-trinmethylsilanyl -
20et hyl ester (11.1 g, 29 ol ) in di chl oronet hane (150 ni) and
saturated NaHCO3 (50 nlL) i ded Boc-anhydride (6.54 g, 29.96 mmolL). The
m xture is stirred overnig at roomtenperature. The organi c phase is then
separated and washed with water and brine. The organic phase is then

separ at éﬁb,e titkei @@p(omwem@ﬂ oortmiar mawer anEvagplo 1Dousgig/32 .23 rifliiory- (’I@OO/()

of t e tIe c S an o 1
o e ERe B gh o gD & g ine PG b Sodridid By ) g
(t) fiS Jb%ngylm@etg{hpde agt@asta(ﬁlﬁ mhtMi). 2011/ 078984PCT/ US2010/ 060006 = 12 0
3.6 Hz, 1H), 1.81 (m 1.60 (m 2H). 1.45 (s, 9H), 1.01 (t, J= 8.4 ke,
21, 0. 0 KMR @HyISO-6, 30 MHz)8935 (s, TH). 8.6 (d. 1H), 8.4 (bs, 2H), 8.2 (d, H), 7.6 (d.

1H), 7.4 (m,1 H), 7.3-7.1 (m, 2H), 4.65 (m, 3H), 4.0 (m, 5H), 3.6 (t, 2H), 3.2 (s, 3H), 3.0 (m,

H), 1.9 (m, 2H), 1.8 (m, 2H). LCMS m/z 411 (M+H).

10
EXAMPLE 5
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1 H-pyrrolo[2,3-c]pyridin-3-yl)-methanone
dihydrochloride
o NH, 2HCI
N
N| : N F
15 N
A. 2,2,2-Trichloro-1-(1H-pyrrolo[2,3-c]pyridin-3-yl)-ethanone
O Cl
Cl
1 AN N\ Cl
N .= N
H

To 1H-pyrrolo[2,3-c]pyridine (5 g, 42.4 mmol) in CH,Cl, (150 mL) is added aluminum
20 chloride (42.4 g, 318 mmol). The reaction mixture is heated to 48 °C and trichloroacetyl
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E. (3-Piperidin-4-yl-benzyl)-carbamc acid tert-butyl ester 0 5 To a

sol ution of

4- (3-t er twbuboyssabonyl am nonet hyl phenyl) - pi peri di ne- 1pcaruseoaglos@oaci d 2-
trimethyl silanyl-ethyl ester (13.41 g (30.9 mml) tetrahydrofuran (200 nlL)
is added tetrabutyl ammoniumfluoride (1IMin THF, 34 nL, 34 mmol). The

m xture is warmed to 50C for 2 hours then allowed to cool to room

t enper at . R : I t oxture is
heat od 1o TRt 1dr P D60 Atka gim QTR Fed DR e R R
vacuo, diobletled OWiCtand ijwdGthaheitieR00 andt 6D wnd the Ee@0tingTirecipoate Gusolptedde i1 s
made basic with 1IN NaOH and extracted 3X with EtO0Ac. The organi ¢ _phases are
conbi neog}ltrﬁ%%lh"@cglw the BH@@F“E@%P‘%‘%&”&&%NMB @W? 3%%%“85@691@1} > phase
is filtenred C a i 0 8.3 g (93%9 of the title
conpoun?}§é9g§3%ﬁ?20?ggéh%ﬁ?éﬁﬂvgaﬁggﬁg&Pﬁﬁiﬂ%6%urther 15purification. 1H
NVMR {CDC13, 300 MHz) 6 7.25 (m 1H), 7.07-7.13 (m 3H), 4.85 (bs, 1H), 4.29
(d, J=5_1 2 3.17.(d J .= .0.Hz, 2H), 2.72 (td, J= 12.0, 2.4 Hz,
2H), 2.68° %gﬁyﬁfﬁz’fflwﬂéﬁ%ﬁ{boiig?aci&%l (m 2H), 1.55-1.70 (m 3H), 1.46
(s, 9H). LCVB niz 291 (M+H). F. (B {1-

[ 1- (2- Met hoxy- et hyl ) - 1H pyrrol o[ 2, 3- b] pyN\di
20benzyl)-carbamic acid tert-butyl ester 2011/ 078984PCT/ US2010/ 060006
The title conmpound is prepared i (far manner as Exanple 1C using

1- (2- net hoxyet hyl ) - 1H-pyrrol o [2,|B - b]py™ydi ne-2-carboxylic acid and (3
-pip eridin-4-yl-b enzyl)-carb aMg kg tert-butyl ester as the starting
material. 1H NVR (CDC13, 300 MHz) 6 8.4 fd, 1H), 7.95 (d, 1H), 7.3 (m 2H
7.2-7.0 (m 4H), 6.55 (s, 1H), 4.9 (bs, 1H), 4.7(m 3H), 4.3 (m 2H),
53.7(t, 2H), 3.3(s, 3H, 2.8 (m 1H), 1.95 (m 2H), 1.8(m 3H), 1.5 (m

., 1 4AE’ ngiifureg S'% ) 2,&,%0&0%0-?—%?ng%mdpﬁ-c]pyridin-3-yl)-ethanone (6.7 g, 25.4 mmol)
10 and 6N NaOH (150 mL) is heated at reflux for 3 h and then 110 °C overnight. The reaction
mixture is diluted with H,O (200 mL), washed with CH,Cl, (2X) and acidified to pH= 2 with

-2-carbonyl] -piperidin-4-yl}-

conc. HCI. The aquous layer is lyopholized to dryness and the resulting solid triturated with

MeOH. The MeOH layer is concentrated in vacuo to yield 3.5g (85%) of desired product. 'H-

NMR (DMSO-d6, 300 MHz) $ 10.0 (s, 1H), 8.9 (s, 1H), 8.35-8.25 (m, 2H), 8.2 (s, 1H), 8.0
15 (m, 1H). LCMS m/z 163 (M+H).

C. 2,2,2-Trifluoro-N-{4-fluoro-3-[ 1-(1 H-pyrrolo[2,3-c]pyridine-3-carbonyl)-piperidin-4-yl]-

benzyl}-acetamide

Q F
F
N)\F
0 H F
N
X
| N F
ANy
H

20

The title compound is prepared in a similar manner as Example 1C using 1H-pyrrolo[2,3-

c]pyridine-3-carboxylic acid as the starting material. '"H NMR (DMSO-d6, 300 MHz) 5 13.4
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[4 ( 3- Ami nonet hyl - phenyl) - pi peridin-1-yl1l]-[1-(2-methoxy-ethyl)-1H pyrrolo
[2,3 - b]lworodias®4yl] - met hanone di hydrochl ori de PCT/US2010/060006
3-{1-[1-(2- et hoxy-ethyl)-1H pyrrolo [2,3

- b] pyri di ne- 2- car bonyl | - pi peri di n-4-y1} -benzyl)- carbamc acid tert-butyl
ester (0.33 g, 0.66 mml) and 4.0 N HC1l/dioxane (8 nL, 32 nmol) are stirred

for 3h. 0 e ket 04 ) is
added. AIQE'T S@SE@C?H?} ’f%)llr1 @dﬁﬁﬁga‘ (;Bﬁer a?agg%)l}?pgﬁ@ dl(ei%a&ltgé of f
The sol i2H)i 4.4was BE0Q, m(m IBpdE-t.0emabHEt PLOMEhah/t EN(NI$sH).at ed by filtration
to give 0.28 g (98% of the desired product. 1H NWVR (DMSO d6, 300 MHz) 6
8.4 (d, 1H), 8.3 (bs, 2H), 8.1 (d, 1H), 7.45-7.3 (m 4H), 7.2 (m H), 6.7
(s, 1H) .D4485%mitoMet ~flfor ipeftdifl- 1 2 A2 n-3%1R (M
15 DB SR s  Hrb fogibe

- Ami ﬁomﬁhan@eﬁlhydmﬁhbiminyl Y-pip eridin-1-y1]- [1

-(2-met hoxy-ethyl)-1Hpyrro lo [3,2- c]pyridin-2-yl]-methanone

hydrochl ori de WO 2011/ 078984PCT/ US2010/ 060006 NAL. 2HCI

1H Pyrrol o[ 3, 2-c] pyri di ne- 2- ¢&r box i { hyl éster /----N

N
X
| N F
N~
H

To a solution 2,2,2-trifluoro-N-{4-fluoro-3-[ 1-(1H-pyrrolo[2,3-c]pyridine-3-carbonyl)-
piperidin-4-yl]-benzyl } -acetamide (0.58 g, 1.29 mmol) in MeOH (40 mL) and H,O (17 mL) is

10 added K,CO; (1.79 g, 12.9 mmol). The reaction mixture is stirred overnight. The reaction is
partitioned between H,O and EtOAc¢ washed with H,O and brine, dried over MgSQOs, filtered,
and concentrated in vacuo. The residue is taken up in Et,O (10 mL) and 2.0 N HCI/ Et,0 (15
mL, 30.0 mmol) is added. A solid precipitate forms and the ethereal solution is decanted off.
The solid is washed with additional Et,O and then isolated by filtration to give 0.2 g (40%) of

15 the desired product. 'H-NMR (DMSO-d6, 300 MHz) & 13.5 (s, 1H), 9.2 (s, 1H), 8.6 (s, 1H),
8.5 (d, 1H), 8.4 (bs, 2H), 8.2 (d, 1H), 7.6 (m, 1H), 7.4 (m, 1H), 7.2 (m, 1H), 4.4 (bs, 1H), 4.0
(m, 2H), 3.2 (m, 3H), 1.85 (m, 2H), 1.7 (m, 2H), 1.2 (m, 1H). LCMS m/z 353 (M+H).

EXAMPLE 6

20 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1 H-pyrrolo[3,2-
b]pyridin-2-yl]-methanone dihydrochloride
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HO To a solution of 1H pyrrolo[3, 2-c]pyridine-2-carbal dehyde (3.24 g,
22.19 mmol) in MeOH at OC under argon is added sodium cyanide (5.44 g, 111
nmol ) andwoengzTese di oxi de (9.65 g, 111 mmol ). The r ea®Cras20mox600€ i s
stirred for 5h after which time it is filtered through Celite and dil uted
wi th Et0OAc (500nL). The organic layer is washed with water (2x), brine,
dried 10 over sodium carbonate, filtered and concentrated to yield 3.27 g (
84% of desired product. 1H NVR (DMSO-d@, 300 MHz) 6 12.3 (bs, 1H), 9.0 (s,
1H, 8.3 (d, 1H), 7.4 (d, 1H, 7.3 (s, 1M, 4.0 (s, 3H. LCMsS mz 177
(MtH) . 15B. 1-(2-Methoxy-ethyl)-1 -c] pyridi ne-2-carboxylic acid
nmet hyl ester 0" /....--N1 K/
simlar manner as Exanple 2B
acid nethyl ester as the star
(s, 1H), 8.2 (bs, 2H), 8.4
3.8 (t, 2H), 3.3 (s, 203H
2011/ 078984PCT/ US2010/ 060
1- (2- Met hoxy-et hyl)-1H

\ 1H), 7.4 (m ZH)NHM%I 2H), 4.0 (s, 3H),

L z 235 (MHH).
CNB—QC- (M-H)

[3,2-c]%&ridine-2-carboxy|ic acid

A. 1-(2-Methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid ethyl ester

H A\

O—

To a solution of 1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid ethyl ester (1.34 g, 7.04 mmol) [prepared
according to the procedure by Lachance, N. et al. Synthesis 2005, 15, 2571-2577] in N,N-
dimethylacetamide at 1t is added sodium hydride (210 mg, 8.31 mmol). The resulting mixture is stirred

10 for 30 minutes at rt. 2-Bromoethylmethyl ether (1.4 mL, 14.15 mmol) is added and the resulting
mixture is stirred at rt overnight. The mixture is diluted with water and EtOAc. The organic is
separated and the aqueous phase is extracted with EtOAc. The organic phase is washed with brine then
separated and dried (MgSQy4). The organic phase is concentrated in vacuo and the crude residue is
flash chromatographed over SiO, (eluted with heptane:EtOAc = 85:15) to afford 1.24 g (71%) of the

15 title compound as a yellow oil. 'H NMR (CDCls, 300 MHz) & 8.56 (m, 1H), 7.82 (d, 1H), 7.46 (s, 1H),
7.24-7.20 (m, 1H), 4.73 (m, 2H), 4.40 (m, 2H), 3.73 (m, 2H), 3.24 (m, 3H), 1.43 (m, 3H). LCMS m/z
249 (M+H).

20 B. 1-(2-Methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid trifluoroacetate
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IT NOH To 1-(2-nethoxy-ethyl)-1H pyrrol o[ 3, 2-c] pyri di ne-2-car boxylic acid
nmet hyl ester (0.18 g, 5 0.77 mmol) MeOH (15 nL) is added 1 N NaOH (5 nl).
The resulwOngligoBesti on is stirred at room tenperat ure oPETAISYIN/0600he
reaction mxture is acidified to pH= 2 with 1 N HC1 and is washed with

Et 0OAc. The aquous | ayer is |lyopholized to dryness and the resulting solid
triturated with MeOH. The MeOH | ayer is concentrated in vacuo to yield
0.165 g (97% of desired product. 1HNNWR (CD30D, 300 MHz) 6 13.2 (bs, 1H),
9.3(s, 1H), 8.4 (d, 1H, 8.2 (d, 1GIHN(TR (s, H), 4.95 (t, 2H), 3.8 (t.
2H), 3.2 (s, 3H). LCvs mfz 2aFAMHH) . . , -Tr|fluoro-|\|-(4-fluoro-3-
{1-[1-(2-nmet hoxy-ethyl)-1H pyrrol of ridigg42- carbonyl]

-pi peridin-4-yl} -benzyl)-acetam de title conpound is prepared in a
simlar manner as Exanple 1C using 1-(2-met hoxy-

ethyl)-1H pyrrol o[ 3, 2-c] pyri di ne-2-carboxylic acid as the starting
material . 1H NVR (CDC13, 300 MHz) 6 8.9 (s, 1H), 8.4 (d, 1H), 7.35 (d, 1H),
7.2 (m "l?d'Q SOl@t’lJn ((ISI’ (b thoxy-cth %115— gl%lof'ﬁablégr?dil(é-z-cgﬁﬂbxyl"rzc 2id SthyBHler 3. 2
(m 2H), 1. >H 1.8 (M 2H), 1.6 (bs, 20 LOVB Wz 507 {MikH .
2011/ 078984%?/00mwﬁ1®6®ﬁﬂ@r@f IHﬂMeOiﬂiPh@rfétlhy)J(SQmIL)tj@adriqdﬂélmiym) -pip

gi IpSlr In d:}ﬁ%%]}glﬂ% hyrgé%[ﬁ gﬁj)%gf% ﬁgﬁo&i HI%S Ir?%x 1rn0gI n%x uré 1s s stirred for one hour. The

5 mixture is acidified with 2 N HCI to pH 2-3. The solvents are removed in vacuo and the

aqueous phase is flash freeze and lyophilized. The solid is flash chromatographed over reverse

phase (Cys) (eluted with 10% MeCN/0.1%TFA in H,O to 100% MeCN on a 25 minutes ramp)

to afford 1.66 g (99% as a TFA salt) of the title compound as a white solid. '"H NMR (CDOD,

300 MHz) & 8.83 (d, 1H), 8.73 (d, 1H), 7.82 (dd, 1H), 7.48 (s, 1H), 5.00 (t, 2H), 3.77 (t, 2H),
10 3.22 (s, 3H). LCMS m/z 221 (M+H).

C. 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[1-(2-methoxy-ethyl)-1 H-pyrrolo[3,2-b]pyridine-2-
carbonyl]-piperidin-4-yl}-benzyl)-acetamide

F
o)
N
= HN o)
N
SR
\/ \ FFF

15 To a solution of 1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid (434 mg,
1.30 mmol) in dichloromethane (25 mL) and N,N-dimethylformamide (1 mL) is added 1-(3-
dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride (295 mg, 1.54 mmol), 1-
Hydroxybenzotriazole (194 mg, 1.44 mmol) and triethylamine (550 pL, 3.93 mmol). The
resulting mixture is stirred for 20 minutes at rt. 2,2,2-trifluoro-N-(4-fluoro-3-piperidin-4-yl-

20  phenyl)-acetamide hydrochloride (466 mg, 1.37 mmol) is added and heated at 40 °C
overnight. The mixture is poured into water and the organic layer separated. The aqueous
phase is extracted with EtOAc (x3). The organic phases are washed with brine then separated

and dried (MgSO4). The organic phase is concentrated in vacuo and the crude residue is flash
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The title conpound is prepared in a simla

2,2,2-trifluoro-; -(4- 5fluoro-3- {1-[1-(2-nethoxy-ethyl)-1Hpyrrolo [3

, 2- c] pyriwonretizemrbonyl ] -pi p eridin-4-yl} - benzyl) - aceCanisdeoasoopée
starting material. 1H NI\/R(DI\/SOdG, 300 MHz) 6 9 35 (s, 1H) 8.6 (d, 1H),
8.4 (bs, 2H), 8.2 (d, H, 6(d 1H) 74( 1H, 7.3-7.1 (m 2H), 4.65
(m 3H), 4.0 (m 5H), 36t, : 3.0 (m H, 1.9 (m 2H,

1.8 (m ’ o

~um nomst Ry S P E f oR %ﬁ% %IHSNE?W . ne%ﬁcy% O THogord 3 meg 55 ) of

- c] pyri dhatit®e emﬁfpomﬁtal@arvﬂn& sdhﬂlyl(HTNMﬂ @D D, 3OOA\/IHZ) 3 8.40 (m, 1H), 8 03 (d
2,2,2-Trichl oro- - yrrol o] 2 %bp%%dl n- éﬁé et hanone 0C To
1H pyrrle?ﬂ 33:7c3 '%Bnézgﬁ ]d('nlké 17 OZI(FP 180 (s156)-130 (r%, 2&H’ded

al um nu h 99_1 $7 dto
48 C ancrzlH %ﬁéc%]lqor oac(ﬁe3 tf. 8\85%' 11/ 8294‘8(1113@/’ gjl%g)g%chgﬁl lor| Qﬁ% ‘1 g,
44. 55 m"rdLGMSsn/addédeH)pvm se. After heating for the reaction m xture
is cooled to O C and is quenched with 200 nL H20 and the resulting
precipitate is isolated by filtration to give 10 g of the desired product
(89% . Ihi QJVB(-KI\X/I%}@%éz%ggl-laﬁgoﬂg%en§l)-%ip%ﬁﬁﬁl-l%/llj)-[,l-(%nt%éh&;%i-eﬂaw)alfﬁ- 6 (m 2H).

LCMS nlz 2
pyrrolo[3,2-b]pyridin-2-yl]-methanone dihydrochloride

m | ar manner as Exanple 1D using
1-
y

F
@)
N
—
N_\_ NH, 2HCI
~ O
\ \

10

The title compound is prepared in a similar manner as Example 1D using 2,2,2-trifluoro-N-(4-
fluoro-3-{1-[1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-2-carbonyl]-piperidin-4-yl} -
benzyl)-acetamide as the starting material. "H NMR (DMSO-d6, 300 MHz) & 8.76-8.71 (m,
2H), 8.42 (bs, 3H), 7.70 (dd, 1H), 7.66-7.63 (m, 1H), 7.43-7.38 (m, 1H), 7.26-7.20 (m, 1H),

15 7.06 (s, 1H), 4.71-4.63 (m, 3H), 4.02-3.93 (m, 3H), 3.62 (t, 2H) 3.56 (s, 3H), 3.55-3.45 (m,
2H), 3.11-2.94 (m, H), 1.94-1.72 (m, 4H). LCMS m/z 411 (M+H).

EXAMPLE 7

[4-(3-Aminomethyl-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1 H-pyrrolo[3,2-b]pyridin-
20 2-yl]-methanone dihydrochloride
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5 B. 1HPyrrolo[2,3-c]pyridine-3-carboxylic acid O\ \OH NN A m xture of
2,2,2-trichloro-1-(1H pyrrol o[ 2, 3-c] pyridin-3-yl)-ethanone (6.7 g, 25.4
nol ) 10 wocdoae78&®H (150 nl) is heated at reflux for 3PhTasdoi0ewod10 C
overnight. The reaction mxture is diluted with H0 (200 nL), washed with
CH2C12 (2X) and acidified to pH= 2 with conc. HClL. The aquous | ayer is

| yophol i zed to dryness and the resulting solid triturated with MeOH The
MeOH | ayer is concentrated in vacuo to y|eI- 3. 5¢ (85@6 of deS|red product
1HNVR (DMSO-d6, 300 MHz) 6 10.0 (s
8.2 (s, 1H), 8.0 15(m 1H.g.CM5S/m z
2,2,2-Trifluoro-N-{4-fl uoro-
eridin-4-yl]- benzyl} -acetang conmpound is prepared in a
simlar manner as Exanple sing 1H pyrrol o] }gb C ridi ne-3-carboxylic
acid as the starting mater|al.N NVR ( DMSO- d6, 0 ) 6 13.4 WO

2011/ 078984PCT/ US2010/ 060 s, 1 10.0 (m 1FD 9.3 (bs, 1H), 8.6 (s,
1H), 8.4 (bs, 1H), 8.2 (Ms, , 7.3 T® 1H), 7. (d 2H), 4.4 (m 3H), 3.2
(m 3H, 1.8-1.6 (m 5H). mz 449 (M+H) .

[ 4- (5- Am nonet hyl- 2-f | uor o-phenyl ) - pi peri din-1-y1]- (1FprrroIo[2 3-c] pyridi
n-3-yl)- 5nmet hanone di hydrochl ori de

3 c]pyrldlne 3-carbonyl)-pip

A. (3-{1-[1-(2-Methoxy-cthyl)-1H-pyrrolo[3,2-b]pyridine-2-carbonyl]-piperidin-4-yl} -

benzyl)-carbamic acid tert-butyl ester

The title compound is prepared in a similar manner as Example 6C using 1-(2-methoxy-ethyl)-1H-
pyrrolo[3,2-b]pyridine-2-carboxylic acid and (3-piperidin-4-yl-benzyl)-carbamic acid fert-butyl ester
as the starting materials. '"H NMR (CDsOD, 300 MHz) & 8.40 (d, 1H), 8.02 (d, 1H), 7.32-7.11 (m, 5H),

10 6.80 (s, 1H), 4.55 (t, 2H), 4.22 (br s, 3H), 3.65 (t, 2H), 3.24 (s, 3H), 3.00-2.87 (m, 3H), 1.86-1.72 (m,
3H), 1.45 (br s, 9H), 1.39-1.29 (m, 2H), 0.87 (brs, 1H). LCMS m/z 493 (M+H).

B. [4-(3-Aminomethyl-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-
15 b]pyridin-2-yl]-methanone dihydrochloride
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To a sol ution

2,2,2-trifluoro-N-{4-fluoro-3-[1-(1H pyrrol o[ 2, 3-c] pyridi ne-3-carbonyl) -

pi peri di rwo-20te8my 1} - acet ami de (0.58 g, 1.29 mmol) i n Pe@RSEe0/0nd0p6 and H20
(17 nmL) is 10 added K2C3B (1.79 g, 12.9 mmmol). The reaction m xture is
stirred overnight. The reaction is partitioned between H20 and Et 0Ac washed
with H20 and brine, dried over MgSO4, filtered, and concentrated in vacuo .
The residue is taken up in Et20 (10 nl) .0 N HC1/ Et20 (15 nmL, 30.0
mmol) is added. A solid precipitat the ethereal solution is
decanted off. The solid is gwashed pnal Et 20 and then isol ated by
filtration to give 0.2 g (40 ed product. 1H NMR (DVBSO d6,
300 MHz) 6 13.5 (s, 1H), 9. iH), 8.5 (d, 1H), 8.4 (bs,
2H), 8.2 (d, 1H), 7.6 (m |_fm 1H), 4.4 (bs, 1H), 4.0
(m 2H), 3.2 (m 3H)), 185(nnq M1, 2H 1H). LCMB nfz 353
(M+H). EXAMPLE 6 20[ 445 - th 1-2-fluoro-phenyl)-pip eridin-l-yl]- [1
-(2-nmet hoxy-ethyl)-1Hp [ 3, 2- (é%pyridi n- 2-y1] - met hanone

di hydrochl oride WD 2011 4PCT/ US2010/ 060006 A

1- (2- Met hoxy- et hyl)-1H pyrr | o[ 3, 2-b] pyri di ne-2-carboxylic acid ethyl ester
5Np 11" ----"NO-\ -----

The title compound is prepared in a similar manner as Example 3G using (3-{1-[1-(2-
methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-2-carbonyl]-piperidin-4-yl} -benzyl)-carbamic acid

5 tert-butyl ester as the starting material. "H NMR (DMSO-d6, 300 MHz) § 8.40 (d, 1H), 8.77-
8.71 (m, 2H), 8.40 (br s, 3H), 7.72 (dd, H), 7.48 (s, H), 7.41-7.31 (m, 3H), 7.08 (s, H), 4.64
(m, 2H), 4.00 (m, 3 H), 3.62 (t, 2H), 3.57 (s, 3H), 3.49 (m, H), 3.03-2.87 (m, H), 1.96-1.67 (m,
4H). LCMS m/z 393 (M+H).

10 EXAMPLE 8
[4-(3-Aminomethyl-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1 H-pyrrolo[ 2,3-c]pyridin-3-
yl]-methanone dihydrochloride

o NH, 2HCI

A. 1H-Pyrrolo[2,3-c]pyridine-3-carboxylic acid methyl ester

N /

@)
TN
N/N
H

15
To a solution of 2,2,2-trichloro-1-(1H-pyrrolo[2,3-c]pyridin-3-yl)-cthanone (7.8 g, 29.6

mmol) in 90 mL MeOH is added a 30% wt solution NaOMe/MeOH (10 mL, 177 mmol). The
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0----- To a solution of 1H pyrrol o[ 3, 2-b] pyri di ne-2-carboxylic acid ethyl
ester (1.34 g, 7.04 mmol ) [prepared according to the procedure by Lachance,
N. et al .w@yntinegiss 2005, 15, 2571-2577] in N, N di net hpCaosc@awviod®oat rt is
added sodi um hydride (210 ng, 8.31 mmol). The resulting m xture is stirred
10 for 30 mnutes at rt. 2-Bronpethylnethyl ether (1.4 nL, 14.15 mol) is
added and the resulting mxture is stirred at rt overnight. The mxture is
di | uted it 0, r i C,o ]

phase | 4 oo AL ohlf, HERE0AConirkd FRAIRL CHATIALC R AR, e
separ at ddtOaed wdshieddvi(iMJ804nd biline dard enirdVph@s dilicsedc antemtcerttagdl irnvawactoo and

the crude residue is f|lash chronatographed over Si02 (eluted wth
hept ane:Yt¢!8 A€ (7—-7@3‘?@%3“? prodigfy gHIN @Q@lmood‘ﬂHFhéS%é (& lt}ge&é((ﬁ’p]d@nd as a

yel | ow qj 1 3 6 (m 1H), 7.82 (d, 1H), 7.46 (s,
1H), 7.(2%441 (7m,2%ﬂﬂ(\'%'35(1(% E4L9§%?%WERWEHZO (m 2H), 3.73 (m 2H), 3.24 (m
3H),51.43 (m 3H). LCMS mz 249 (M+H). 20B.

1- (2- Met hoxy-et hyl)-1H pyrrol of 3, 2- b] pyri di ne-2-car boxylic acid
trifluoroacetate WD 2011/078984PCT/ US2010/ 060006 To a sol ution of

1- (2- netfoxya. - M - 025 indi30871155 ' iod ethyl ester
(1. 24 g,EbS?.l(_ %%n%é?r%(:’%y ARSI el %Z%ﬂl&n}gj&%ﬁ%ﬁ? %?%?%ét%%gﬁﬁ) i s~ added

| ithium hydroxi de hydrate (1.1 g, 26.12 1)/ The resulting mxture is
stirred for one hour. The 5m xture is aciWifmed with 2 N HCL to pH 2-3. The
solvents are renoved in vacuo and the agyeous phase is flash freeze and

| yophilized. The solid is flash aphed over reverse phase (C18)
(eluted with 10% MeCN 0. 19%9FA in 0% MeCN on a 25 minutes ranp) to
afford 1.66 g (99% as a TFA salt title conpound as a white solid.
1H NVR (CD30D, 300 MHz) 6 8.83 (d, 1H), E&%B (d, 1H), 7.82 (dd, 1H), 7.48

(s, 1H), 5.00 (t, 2H), 3.77 (t, 2H), 10382 (s, 3H). LCMS mfz 221 (M+H).

SN

The title compound is prepared in a similar manner as Example 2B using 1H-pyrrolo[2,3-

10 c]pyridine-3-carboxylic acid methyl ester as the starting material. '"H NMR (CDCls, 300 MHz)
0 8.8 (s, 1H), 8.4 (m, 1H), 8.0 (m, 2H), 4.4 (t, 2H), 3.9 (s, 3H), 3.75 (t, 2H), 3.3 (s, 3H).
LCMS m/z 235 (M+H).

C. 1-(2-Methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid

15
@)
OH
TN
N = N
O\

To 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid methyl ester (2 g, 8.5
mmol) in MeOH (25 mL) is added 1IN NaOH (31 mL). The resulting solution is stirred at
20 room temperature overnight. The reaction mixture is acidified to pH= 3 with 1 N HCI and is

concentrated in vacuo to remove the MeOH. A solid precipitate forms and is isolated by
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C 2,2,2-Trifluoro-N-(4-fluoro-3- { 1-[1-(2-nethoxy-ethyl)-1H pyrrolo [3

, 2-b] pyridine-2- carbonyl] -piperidin-4-yl} -benzyl)-acetam de 15To a

sol uti on WO 20t1(@289set hoxy- et hyl ) - 1H pyrrol of 3, 2- b] pyri di meTArSe@oloenogé i ¢ aci d
(434 ng, 1.30 mmol) in dichloronethane (25 nL) and N, N-di nmet hyl f ormam de (1
m.) is added 1-(3- dinethylam nopropyl)- 3-ethyl carbodii m de hydrochl ori de
(295 ng, 1.54 mmol), 1- Hydroxybenzotriazole (194 ng, 1.44 nmol) and

triethyl 9 I by £§.J [ 20
i nt o T 31 bbde A5y IR ot sl 3R phERIL AR (WS- 386 MBS 126
20pheny|(ps,aest am(éelfm)/él’m(@hlle} igcke(d; 4616, 89 (d,1LEB7 41m®I2H), 3. 86(@[@11) andshaay. ed
at 40 C overnight. The mxture is poured into water and the organic |ayer
separaté[!ﬁ P gahéwﬁ@phase is extracted with Et0OAc (x3). The organic
phases are washed with brine then separated and dried (MgSO4). The organic
phase is concentrated in vacuo and the crude residue is flash WO

20113 073984 PCT/ (3201620600 sy-ctirydre -pgrraloh 8-chweidirs- D-2arbehyli-pppevidinkd-yl } -

MeOH: CH2C12 3:97) to affor 369 ng (56% of the title compound as a white
sol i d. nmhciféﬂi%%z?ﬁ cldist- RSB 8. 40 (m 1H), 8.03 (d, 1H), 7.32-7.28 (m
2H), 7. 22 7.17 (m 1H), 7.09-7.02 (m 1H), 6.80 (splH, 4.56 (m 2H), 4.43
(s, 2H), 4.32 (bs, 2H), 3.65 (m 2H), 3.24 (s, SI—DJJ\:B.%.% (m 2H),
1.89-1.77 (m 4H). 5 LCM5 mz 507 (MtH). D “

- Ami nonet hy1- 2-f | uor o- phenyp) - pi pe -

[ 1- (2- met hoxy- et hyl ) - 1Hpyrr
di hydrochloride 10 The titlg cG IS ared in a simlar manner as
Exanpl e 1D using 2,2 uor o-\N .

{1-[1-(2- et hoxy- ethl)- rolo [3

, 2-b] pyri di ne- 2- car Bdqy, eridin-4-yl} - benzyl)-acetam de as the
starting material. 1H NWR ( O-d6, 300 WHz) 6 8.76-8.71 (m 2H), 8.42 (bs,
3H), 7.70 (dd, 1H), 7.66-7. (m 1H), 7.43-7.38 (m 1H), 7.26-7.20 (m
1H), 157.06 (s, 1H), 4.71-4.63 (m 3H), 4.02-3.93 (m 3H), 3.62 (t, 2H
3.56 (s, 3H), 3.55-3.45 (m 2K, 3.11-2.94 (m H), 1.94-1.72 (m 4H). LCMS
mz 411 (MHH). ™~

10 The title compound is prepared in a similar manner as Example 1C using 1-(2-methoxy-
ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid and (3-piperidin-4-yl-benzyl)-carbamic
acid fert-butyl ester as the starting materials. The material is used in the next step without

further purification.

15
E. [4-(3-Aminomethyl-phenyl)-piperidin-1-y1]-[1-(2-methoxy-ethy])-1H-pyrrolo[2.3-

clpyridin-3-yl]-methanone dihydrochloride

NH, 2HCI
0
N

TN
O\
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EXAMPLE 7 [4- (3 - Am nonet hyl - phenyl ) -piperidin-l-yl] -

[ 1- (2- net hoxy-et hyl)-1H pyrrolo [3 , 2-Db] pyridi n202-y1] - nmet hanone

di hydr ochwornd#78d8® 2011/ 078984PCT/ US2010/ 060006  A. ( BCT{UB2010/060006

[ 1- (2- Met hoxy-ethyl )-1Hpyrrolo [3 , 2-Db] pyri di ne-2-carbonyl ]-pip
eridin-4-yl} - benzyl)-carbamc acid tert-butyl ester 5 The title conpound
is prepared in a simlar manner as Exanple 6C using 1-(2-nethoxy-ethyl)-1H
pyrrol o[ 3, 2-b] pyri di ne-2-carboxylic acid and

(3-pi peridin-4-yl-benzyl)-carbamc acid tert-butyl ester as the starting

mat er i al% solmﬁbmmse {cme@ -ma00xMetty1)6l lBpytblo[a, 3-dlpyridie G2catlehny JHiperiti®a- 7. 11

Ersn g::l)') ylég%zy @7b glq)tert-% érg %Per% 8(9%g ﬁﬁé mnioﬁhgl a(l_%]furgtegg{él /Fi(% Ny 13 24

(m 2H) ,sofitiBh (ﬁ (b)fnL§ 1IS dided ok Fden fgrﬂpefla%t’fre(fﬂl"'m The resultil precipitate is 1solated by
[ 4- (3- Am nonet hyl - pheny1l) - pi peri din-1- yl]-[l (2-met hoxy-ethyl) - FprrroIo[B
, 2- 35b]fg¢ratiati to- gi‘vw(l]]? ged8tanondesitthyadoch! IdMNMB (DMSBO-d6, 300 MHz) § 9.5 (s

A LA T EE R e

, 2- b] pyr4 ¢linezidy, 8.78"0oRY! 3.4 R BHER HisN3@y, Y13 (m,PEDZY D)L anhaim gnaoHy.
LCMS m/z 393 (M+H).

10
EXAMPLE 9
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-
c]pyridin-3-yl]-methanone dihydrochloride
NH, 2HCI
N
AN
| F
N~
O ~
15 A. 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[1-(2-methoxy-ethyl)-1 H-pyrrolo[2,3-c]pyridine-3-
carbonyl]-piperidin-4-yl}-benzyl)-acetamide
0O
&F
N
O H F
N F
AN
| N F
N .= N
O ~

The title compound is prepared in a similar manner as Example 1C using 1-(2-methoxy-
ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid as the starting material. 'H-NMR (CDCls,
43



Stert-butyl ester as the starting material. 1H NVR (DVSO d6, 300 MHz) 6
8.40 (d, 1H), 8.77- 8.71 (m 2H), 8.40 (br s, 3H), 7.72 (dd, H, 7.48 (s,
H)y, 7.41-wo3a11(arg9s3H), 7.08 (s, H, 4.64 (m 2H), 4.00 eor/uB2Hp/o6®NG62 (t,
2H), 3.57 (s, 3H), 3.49 (m H), 3.03-2.87 (m H), 1.96-1.67 (m 4H). LCMS
mz 393 (MtH). 10 EXAMPLE 8

[ 4- (3- Am nonet hyl - phenyl ) - pi peridin | -y1]-[ 1- (2- nmet hoxy-et hyl)-1H pyrrol o[ 2

, 3-C] pyripgi - ydn I or

1H Pyrrogllog[l\g,H%E c%%{l/t(ﬁmgg]ggg F@kgll? glm dgqe(tshylﬁﬁgszt(g}’ 25})’ Y'é/(“héH)’ 6]'2) a
sol uti onbef1ry, 8,72b%,r IFDHK Gr (@n, JﬁH);LB-i{%RyI’Zr}Dl ®B4s,331e)] Py (in6li 3H)32 01, @H)aNGRE, (7. 8
g, 29.6 mmol) in 90 M. MeOH is added a 30% wt sol ution NaOMe/ MeOH (10 ni,
177 mmI%H) FMS s 501 YIOH3984PCT/ US2010/ 060006 reaction mixture is stirred
for 2h and is then concentrated in vacuo . The residue is taken up in

Et 0OAc, washed with H20 and brine, dried over MgSO™4, filtered, and

concent rBit Bd(5-Amimouahyle? -fliedoep gy l)-piidyidot 1 -gEsil (@ emghaducthy)AH-NVR ( CDC13,

f?? W»i@vﬁog[%% Cﬂm(r%} wéfﬂiwt%flﬂ% @X‘ﬁ%@}?é‘?ﬁo[z 3- g] 35“(3. n?%lcéfjggng Lo

acid methyl ester

NH,, 2HCI
e
N
X
| N F
O\

The title compound is prepared in a similar manner as Example 5D using 2,2,2-trifluoro-N-(4-
10 fluoro-3-{1-[1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carbonyl]-piperidin-4-yl} -
benzyl)-acetamide as the starting material. 'H-NMR (DMSO-d6, 300 MHz) & 9.4 (s, 1H), 8.5
(s, 1H), 8.4 (d, 1H), 8.35 (m, 2H), 8.1 (d, 1H), 7.6 (d, 1H), 7.4 (m, 1H), 7.2 (m, 1H), 4.7 (t,
2H), 4.4 (bs, 1H), 4.0 (m, 2H), 3.4 (m, 2H), 3.8 (t, 2H), 3.2 (s, 3H), 3.1 (m, 2H), 1.8 (m, 2H),
1.7 (m, 2H). LCMS m/z 411 (M+H).
15

EXAMPLE 10
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-
20 c]pyridin-3-yl]-methanone dihydrochloride

F
o)
N
& TN NH, 2HCI
__/
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0O o/ The title conmpound is prepared in a simlar manner as Exanple 2B
using 1H pyrrol o[ 2,3- 10c] pyridi ne-3-carboxylic acid nmethyl ester as the
starti ng waterwvmekes41H NVR (CDC13, 300 MHz) 6 8.8 (s, 1HpCTAIS4010/05000¢1), 8.0
(m 2H), 4.4 (t, 2H), 3.9 (s, 3H, 3.75 (t, 2H, 3.3 (s, 3H). LCVM5S mlz 235
(MtH). C 1-(2-Methoxy-ethyl)-1H pyrrol o[ 2,3-c]pyridi ne-3-carboxylic acid
To 1-(2-nethoxy-ethyl)-1H pyrrol o[ 2, 3-c] pyri di ne-3-carboxylic acid nethyl
ester (2 g, 85 mol) in MeOH (25 nL) is added 1N NaOH (31 nmL). The
resulting solution is stirred at 20room tenperature overni ght. The reaction
m xt ur e As3dodddil Hipgarola3@2FdpRidine h 1 N HC1 and is concentrated in vacuo to
renmove the MeOH. A solid precipitate forns and is isolated by WO

2011/ 078984PCT/ US2010/ 060006 filtration to give 1.64g (88%yield) of
desired product. 1H NVR (DMSO d6, 300 MHz) 16 13.0 (bs, 1H), 9.5 (s, 1H),
8.8 (s, 1H), 8.5 (d, 1H, 8.4 (d, 1 7/ (t, 2H), 3.8 (t, 2H), 3.2 (s,
3H. LCMS mz 221 (M+H). 5D. (3- {1N t hoxy-ethyl)-1H pyrrolo [2,3
-c] pyridine-3 -carbonyl] -piperidi benzyl)-carbam c acid
tert-butyl ester 0O

The title compound is prepared according to the procedure by Lefoix, M. et al. Synthesis
2005, 20, 3581-3588, '"H NMR (CDsOD, 300 MHz) & 8.54 (s, 1H), 8.20 (d, 1H), 7.21 (s, 1H),
7.42 (d, 1H). LCMS m/z 245 (M+H).

10 B. 3-lodo-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-c]pyridine

N| X N\
7N P

The title compound is prepared in a similar manner as Example 6A using 3-iodo-1H-pyrrolo[3,2-
15 clpyridine as the starting material. "H NMR (CDCls, 300 MHz) & 8.70 (m, 1H), 8.37 (d, 1H), 7.27 (s,
1H), 7.20 (m, 1H), 4.26 (t, 2H), 3.68 (t, 2H), 3.31 (s, 3H). LCMS m/z 303 (M+H).

C. 1-(2-Methoxy-ethyl)-1H-pyrrolo[3,2-c]pyridine-3-carboxylic acid

20
O
OH
N| N N\
Z~N O—
\_/
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10The title conpound is prepared in a simlar manner as Exanple 1C using

1- (2-met hoxy- ethyl)-1H pyrrol o[ 2, 3-c] pyri di ne-3-carboxylic acid and

( 3- pi perivtDrotd/orgIshenzyl) - carbam c acid tert-butyl estePCaaSkie/0si0aéti ng

materials. The material is used in the next step wi thout further

purification. 15 E.

1- 4- ( 3- Am nonet hyl - phenyl) - pi peridin-1-y11-1-1-(2-met hoxy-ethyl)-1H pyrrolo

[2,3 - ciayiik SbRpamy lid r&ﬁfﬁoanﬁmqugﬁ@r &bé)raﬁlg 48 the PR aaESY LMR, M. et al.

2011/ 078984PCT] US2010] D6G006 A Sol ution of (3

{1-[1-( zivﬁtéeswo%we?ﬂ,yﬁ%& PAasPpyring 1 3opgo- B Emeherydsthd)- B puireleldyA-qIpysider asdiba- 4-

y1l}-bengzy, i t2er nggoﬂ

sat ur at edﬁq‘t t%?%nAghggﬁ{g%I?glﬁ wa& 8?33?3(5[ |(1fr)I %@le g?tenpﬁrg?zu e Ifl)(’)r

4h. The 4r@s(uI2H]) By 4qtt, ), Bi 3t di, éH) iGMS)IIm(ZéZﬂ Oy+Bj.iltration to give 0.77 g

(98/9 of desired product. 1H NVR (DVSO d6, 300 MHz) 6 9.5 (s, 1H), 8.8 (s,
8.45 (d, H), 8.4 (bs, 2H), 8.2 (d, 1H), 7.45(s, 1H, 7.35 (m 3H),

4 7(t 2H), 4.0 (m 2H), 3.75 (t, 2H), 3.4 (m 4H), 3.2 (s, 3H, 2.9 (m

1H, 1.9 (m 2H), 1.75(m 2H). LCVMS nlz 393 (M+tH). 10 EXAMPLE 9 [ 445

- Am nonet hyl- 2-fl uoro- phenyl)-pip eridin-l-y1]- [1

d|( ﬁy:jnref)c | grzlezt AN orb A PYALGr-9- (1 4182 mEA YL ditY 171 A=K Ho1dB ARG ne-3-

carbonyl]-piperidin-4-yl}-benzyl)-acetamide

F
O
N
\ TN HN.__O
\/ FTF
10 F
The title compound is prepared in a similar manner as Example 6C using 1-(2-methoxy-
ethyl)-1H-pyrrolo[3,2-c]pyridine-3-carboxylic acid as the starting material. This material is
used in the next step without further purification.
15

E. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1H-
pyrrolo[3,2-c]pyridin-3-yl]-methanone dihydrochloride

F
0
N
NI NN H,N 2HCI
2~ o—
\__/

20 The title compound is prepared in a similar manner as Example 1D using 2,2,2-trifluoro-N-(4-fluoro-3-
{1-[1-(2-methoxy-ethyl)-1 H-pyrrolo[3,2-c]pyridine-3-carbonyl]-piperidin-4-yl} -benzyl)-acetamide as
the starting material. "H NMR (DMSO-d6, 300 MHz) & 8.44 (br s, 3H), 8.35 (s, 1H), 8.23 (br s, 1H),
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15A 2, 2,

2-Trifluoro-N(4-fluoro-3- {1-[1-(2-nethoxy-ethyl)-1Hpyrrolo [2,3

-c] pyridine-3 - carbonyl] -piperidin-4-yl} -benzyl)-acetamde 0O The title
conmpound WO 2prigpsesed in a simlar nanner as Exanpl e 1C esirag2@00asnet hoxy-
et hyl)-1H pyrrol o[ 2, 3-c] pyri di ne-3-carboxylic acid as the starting

mat eri al .

(s, 1H),

1H NMR (CDCL3, 43 WD 2011/ 078984PCT/ US2010/ 060006 300 Mz) 6 9.4
8.35 (d, 1H), 8.15 (d, 1H), 8.1 (s, | H, 7.2 (m 2H, 7.1 (m

1H), 6.7 dsb(ﬁy 111154)7,4%6/ 377(£nb§H) 31%47 8- (ﬁi@@l 6@1"2111 1?31)8665 2!@)4623&?2}16&1:45%95 3.2

(m 3H),

© Ani norrem)hwo pm§IH)o.34 ﬁh&ﬂoya 32 (@; Fhep De:97 I(my‘l_f]l)a 1{91-1 (@(meﬂﬂib) AEMB Iy P11 H-

pyrrolo[

title co

%{c]pyrldln 3-y1] - net hanone di hydrochloride NH2 2HCI N O The
u%d is prepared in a simlar manner as Exanple 5D using

2,2, 2- trlfluoro N-(4- 10fluoro-3- {1-[1-(2-nethoxy-ethyl)-1Hpyrro lo [2,3
-c]pyridine-S -carbonyl]-pip eridin-4-yl}

10

15

EXAMPLE 11
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-(2-methoxy-ethoxy)-1-(2-methoxy-
ethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-methanone dihydrochloride

NH, 2HCI
0

A. 2,2,2-Trichloro-1-(7-hydroxy-1H-pyrrolo[2,3-c]pyridin-3-yl)-ethanone

O
Cl

N Cl
| N\ ¢
H

OH
The title compound is prepared in a similar manner as Example 5A using 7-methoxy-1H-
pyrrolo[2,3-c]pyridine as the starting material. '"H NMR (DMSO-d6, 300 MHZ) & 13.4 (bs,
1H), 11.5 (bs, 1H), 8.2 (s, 1H), 7.2 (m, 1H), 7.0 (d, 1H). LCMS m/z 279 (M+H).

B. 7-Hydroxy-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid methyl ester
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benzyl)-acetam de as the starting material. 1H NVR (DVSO d6, 300 MHz) 6 9.4
(s, 1H, 8.5 (s, 1H, 8.4 (d, 1H), 8.35 (m 2H, 8.1 (d, 1H, 7.6 (d, 1H,
7.4 (m DMWp20i@semn 1H), 4.7 (t, 2H), 4.4 (bs, 1H), 4. @ctms2@be0086 4 (m

2H), 3.8 (t, 2H), 3.2 (s, 3H, 3.1 (m 2H, 1.8 (m 2H), 1.7 (m 2H . LCMVS

mz 411 (MtH). 15 EXAVPLE 10 [ 445 - Ami nonet hyl- 2-f | uor o- phenyl ) -pip
eridin-l-yl]- [1 -(2-nmethoxy-ethyl)-1H pyrrolo [3, 2-
20c] pyridi n-3-yl] - met hanone di hydrochlorigle NI O - NH2 2HCI WO
2011/ 078984PCT/ US2010/ 060006 A. 3-1odo- 1H\pyr rg o[ 3,2-c]pyridine 5
O
F TN
N .= N
OH

The title compound is prepared in a similar manner as Example 8A using 2,2,2-trichloro-1-(7-

hydroxy-1H-pyrrolo[2,3-c]pyridin-3-yl)-cthanone as the starting material. '"H NMR (DMSO-

d6, 300 MHz) o 12.8 (bs, 1H), 11.2 (bs, 1H), 7.8 (s, 1H), 7.0 (m, 1H), 6.8 (d, 1H), 3.8 (s, 3H).
5  LCMS m/z 193 (M+H).

C. 7-(2-Methoxy-ethoxy)-1-(2-methoxy-ethyl)-1 H-pyrrolo[2,3-c]pyridine-3-carboxylic acid

methyl ester

(@)
O/
TN
o H
H O~
/O

10 To 7-hydroxy-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid methyl ester (0.63 g, 3.28 mmol)
in DMF (10 mL) under Ar is added NaH (0.26 g, 6.60 mmol). The reaction mixture is stirred
for 10 min and 2- methoxyethyl bromide (1.23 mL, 13.12 mmol) is added. The reaction is
stirred at room temperature overnight. The reaction mixture is poured into EtOAc and the
organic layer washed with H,O (2X) water, brine, dried with MgSOy, filtered and

15 concentrated in vacuo to give the crude product. Purification by flash chromatography on SiO,
eluting with 100% EtOAc gives 0.74 g (73%) of the desired product. '"H NMR (CDCls, 300
MHz) 6 7.75 (s, 1H), 7.1 (d, 1H), 7.0 (d, 1H), 4.7 (t, 2H), 4.2 (t, 2H), 3.9 (s, 3H), 3.75 (t, 2H),
3.65 (t, 2H), 3.3(d, 6H). LCMS m/z 309 (M+H).

20 D. 7-(2-Methoxy-ethoxy)-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid
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The title conmpound is prepared according to the procedure by Lefooi X,

al .

Synt hesi s 2005, 20, 3581-3588, 1H NWR (CD30D, 300 MHz) 6 8.54 (s,

8.20 (d, wHpp1A7884(s, 1H), 7.42 (d, 1H). LCVS m z 245 @NFRS2010081006
3-10do- 1- (2- net hoxy-ethyl)-1H pyrrol o[ 3,2-c]pyridine N1 N O0- \/ The
title conpound is prepared in a simlar manner as Exanple 6A using

3-io0do- 1H pyrrol o[ 3,2- 15c]pyridine as the starting material. 1H NWR
(CDC13, 300 MHz) 6 8.70 (m 1H), 8.37 (d,plH), 7.27 (s, 1H), 7.20 (m

4.26 (t, 2H), 3.68 (t, 2H), 3.31 (s, 3H.
1- (2- Met hoxy-ethyl)-1H pyrrol o[ 3, 2-c] pyri

\/

simlar manner according to the prbced re
2005, 20, 3581-3588 using

3-i0do- 1- (2- net hoxy-et hyl) - 1FprrroI
material. 1H NVR (CD30D, 300MHz) 6

1H),

CMg mz 303 (MtH). C.
neYbl carboxylic acid 20 N

WO 2011/ 078984PCT/ US2010/ 06000 itle conpound is prepared

=
[ 3, c]pyrldlne as the starting

M et
1H),

1H),

I N O-
n a

y Lefoix, M et al. Synthesis

35( 8.23 (d, 1H), 7.95 (s,

7.62 (d, 1H), 4.43 (t, 2H), 3. 3.31(5, 3H). LOMB miz 221
( MrH) .

To 7-(2-methoxy-ethoxy)-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid

methyl ester (0.59 g, 1.92 mmol) in MeOH (20 mL) is added 1N NaOH (20 mL). The

resulting solution is stirred at room temperature overnight. The reaction mixture is acidified

to pH= 3 with 1N HCI and is concentrated in vacuo to remove the MeOH. The aquous layer

is lyopholized to dryness and the resulting solid is triturated with H,O to yield 0.50 g (86%) of

desired product. "H NMR (DMSO-d6, 300 MHz)  12.3 (s, 1H), 7.8(s, 1H), 7.3 (d, 1H), 6.8
(d, 1H), 4.6 (t, 2H), 4.1 (t, 2H), 3.7 (t, 2H), 3.6 (t, 2H), 3.2 (d, 6H). LCMS m/z 295 (M+H).

10

E. 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[ 7-(2-methoxy-ethoxy)-1-(2-methoxy-ethyl)-1 H-
pyrrolo[2,3-c]pyridine-3-carbonyl]-piperidin-4-yl } -benzyl)-acetamide
O

15 The title compound is prepared in a similar manner as Example 1C using 7-(2-methoxy-

ethoxy)-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid as the starting

material. '"H NMR (CDCls, 300 MHz) & 7.4 (s, 1H), 7.15 (m, 2H), 7.05 (m, 2H), 6.65 (d, 1H),
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D. 2,2,2-Trifluoro-N-(4-fluoro-3- { 1 - [ 1 -(2-nmethoxy-ethyl)- 1H pyrrolo
[3 ,2-c]pyridine-3 - carbonyl] -pip eridin-4-yl} -benzyl)-acetam de The
title compound/i7898pr epared in a simlar manner as ExanplPeTAS2u8i06@06

1- (2- met hoxyet hyl ) - 1H-pyrrol o[ 3, 2-c] pyri di ne-3-carboxylic acid as the
starting material. This material is used in the next step without further
purification.

E.
[ 4- (5- Aq ty iy 1 I - n 2R hehi y 17+ R-7mt ) - 1Hp
yrrol of E’?gpﬁplw i %?Snttfsylgg%ér?@? hﬁ%ﬁ% Sgﬁgg[?(?c Ft(’)%iiigig 'TFS((%I%FBT E'(?)@’Qﬁ)%h \/
H2N 2HCI(s, 30Thé (ti, 8He, 2 0po2idy 1is&s(npr2éhal €M m/a58i (W+H). nanner as Exanpl e
1D using 2,2,2-trifluoro-N(4-fluoro-3- {1-
[ 1- (2- met hoxy-et hyl ) -1H pyrrol o [ 3, 2-c] pyri di ne- 3-car bonyl] - pi peri di n-4-y1}

- benzyl)p, hi : LR 3 alui ) "5
eniy e S algogs, LSt Lo a0kl EAONEIARAS 48k
20113 078984 P80 0,306 pddn-3-y1]-methanone hydrochloride

NH, HCI
0

:I?N
N F

N

I AN
Z >N
o)

)

O

™~
~

The title compound is prepared in a similar manner as Example 5D using 2,2,2-trifluoro-N-(4-
fluoro-3-{1-[7-(2-methoxy-ethoxy)-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-

10 carbonyl]-piperidin-4-yl}-benzyl)-acetamide as the starting material. 'H NMR (DMSO-d6,
300 MHz) 6 8.2 (bs, 2H), 7.7 (s, 1H), 7.5 (m, 1H), 7.35 (m, 1H), 7.2 (m, 2H), 7.1 (m, 1H),
6.5 (d, 1H), 4.7 (t, 2H), 4.4 (bs, 2H), 4.15 (t, 2H), 4.0 (m, 2H), 3.7 (t, 2H), 3.6 (t, 2H), 3.2 (d,
6H), 3.1 (m, 3H), 1.8 (m, 2H), 1.7 (m, 2H). LCMS m/z 485 (M+H).

15 EXAMPLE 12
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-7-methyl-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone dihydrochloride

NH, 2HClI
0
N

N
N
=

A\
\
O

~
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7.63 (m 1H), 7.41-7.37 (m 1H), 7.26-7.19 (m 1H), 6.11 (m 1H), 6.02 (m
H, 4.62 (t, 2H), 4.45 (br s, H, 4.00 (m 2H), 3.74 (t, 2H) 3.22 (s, 3H),
3.08-2. 9AWOr1Mi#9841. 91-1.67 (m 4H). ). LCVS nilz 411 @WERS2015/060MVPLE 11
[ 445 - Ami nonet hyl- 2-f | uor o- phenyl ) - pi peridin-1-yl]

-[ 7- (2- met hoxy- et hoxy) - 1- ( 2- met hoxy10et hyl ) - 1H pyrrol o[ 2, 3-c] pyri di n- 3-y1] -
nmet hanone di hydrochloride NH2 2HCI OH The title conpound is prepared in a
simlar 1 S rE > i 7- met hoxy- 1H15pyrrol o[ 2, 3-c] pyri di ne as
the startt ot ot B E ROV TIIRS d6. 500" M) b 13,4 (bs. 119 115 (bs,
1H), 8.2 (s, 1H, 7.2 (m 1H), 7.0 (d, 1H). LCVMS mz 279 (MtH). A

7- Hydr oxy- 1H pyrrol o[ 2, 3-c] pyri di ne-3-carboxylic acid nethyl ester WO
2011/ 078984PCT/ US2010/ 060006 OH Ahext+t'he conmpound is prepared in a

sim | ar manner as Exanple 8A using |2 2, P-trpchloro-1-(7-

hydr oxy- 1H pyrrol o[ 2, 3-c] pyri di n- 3- none as the starting material.
1H NWVR (DVMBO d6, 300 MHz) 6 12.8 (b 1H), 11.2 (bs, 1H), 7.8 (s, 1H), 7.0

(m 1H ’Tlg'tﬁle(c%mpjowld isgbrgpa(réd ac%gpding to the following procedure: Journal of Organic
Chemistry 2002, 67(7), 2345-2347. '"H NMR (DMSO-d6, 300 MHz) & 11.4 (bs, 1H), 8.2 (d,
5 1H), 7.6 (d, 1H), 6.9 (d, 1H), 6.5 (d, 1H), 3.3 (s, 3H). LCMS m/z 133 (M+H).

B. 3-Iodo-7-methyl-1H-pyrrolo[3,2-b]pyridine

x—N

P
I

N

10 To a solution of 7-methyl-1H-pyrrolo[3,2-b]pyridine (0.50 g, 3.79 mmol) in THF (30 mL) is
added N-iodosuccinimide (0.34 g, 4.2 mmol). The reaction mixture is stirred for 2 h and is
concentrated in vacuo. Purification by flash chromatography on Si0O; eluting with 50%
EtOAc/heptane gives 0.92 g (94%) of the desired product. "H NMR (DMSO-d6, 300 MHz)
11.9 (bs, 1H), 8.2 (d, 1H), 7.8 (s, 1H), 7.0 (d, 1H), 6.5 (d, 1H), 3.3 (s, 3H). LCMS m/z 259

15 (M+H).

C. 3-lodo-1-(2-methoxy-ethyl)-7-methyl-1H-pyrrolo[3,2-b]pyridine

HO/
N
L/
N

A mixture of powder KOH (1.74 g, 31 mmol) in DMSO (60 mL) is stirred at room
20  temperature for 10 min. 3-lodo-7-methyl-1H-pyrrolo[3,2-b]pyridine (2.00 g, 7.75 mmol) is
added. The reaction mixture is stirred for 1h and then 2-methoxyethyl bromide (1.46 mL, 15.5

mmol) is added. After 3h the reaction mixture is poured into EtOAc and the organic layer
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S5LCMS mlz 193 (MrH). C.

7- (2- Met hoxy- et hoxy) - 1- (2- met hoxy-et hyl ) - 1H pyrrol o[ 2, 3-c] pyri di ne- 3- car box
ylic aci cwoebtwd7ssst er 10To PCT/US2010/060006

7- hydr oxy- 1H pyrrol o[ 2, 3-c] pyri di ne- 3-carboxylic acid nethyl ester (0.63 g,
3.28 mmol ) in DVF (10 nL) under Ar is added NaH (0.26 g, 6.60 nmol). The
reaction mxture is stirred for 10 mn and 2- nethoxyethyl bromde (1.23

m, 13. gy l)vlthlPEOaﬁqgiﬁ%rm-Ehgrléde@ﬁﬁ (345 fiftbicl raﬁ‘&' @ﬁceﬁt‘?@@& ARG, At ur e

over ni ght. e react mxture I's po IRt o Et OAC an e organic |ayer

washed viturifichi2éh §2Hshvdir@natogmaplmeon ﬂrOzeadiunmgt\imtlit\/g%fEtOfAlcmeptaad gamsl 1.93 g

15concentra eg in vacuo to give crude product rificatiaon bg8flash
R

chr omt dd? Ay eSS HRR g6 bosod WRE & 4 4686 s T3 (03 e
i v/ , 1H), 7.0
(o Ly OguS e 2 IBSNCHPENS (s S, M S0 1OvisS ST vl (G 20 7D

3.3(d, 6H). LCMS m z 309 (MtH) . 20D.
7- (2- Met hoxy- et hoxy) - 1- ( 2- met hoxy- et hyl ) - 1H pyrrol o[ 2, 3-c] pyri di ne- 3- car box
yI ic acid WD 2011/078984PCT/ US2010/ 060006 NN O OO To

7- ( 2- metihoix{2-blcttmxy)ottiyl {-2-nmeb i obtf-pptrdip[ 3,2-bipypidinced -oarb@x Bic-ac]dyifludiornsseBc
- car boxyl léjgsﬁl(il d nethyl ester (0.59 g, 1.92 mmol) in MeOH (20 nlL) is added
IN NaC]—Ia(C The 5resulting solution is stirred at roomtenperature
overnight. The reaction mxture is acidified

O/ O
F
H F%OH
F
AN N

L
N

OH
10 O

The title compound is prepared in a similar manner as Example 10C using 3-iodo-1-(2-

methoxy-ethyl)-7-methyl-1H-pyrrolo[3,2-b]pyridine as the starting material. "H NMR

(DMSO0-d6) 8 8.7 (s, 1H), 8.5 (d, 1H), 7.6 (d, 1H), 4.75 (t, 2H), 3.75 (t, 2H), 3.2 (s, 3H), 2.95
15 (s, 3H). LCMS m/z 235 (M+H).

E. 2,2,2-Trifluoro-N-(4-fluoro-3-{1-[ 1-(2-methoxy-ethyl)-7-methyl-1H-pyrrolo[3,2-
b]pyridine-3-carbonyl]-piperidin-4-yl}-benzyl)-acetamide
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to pH= 3 with 1IN HC1 and is concentrated in vacuo to renove the MeOH. The
aquous | ayer is |yopholized to dryness and the resulting solid is
trituratesowntin7s®d to yield 0.50 g (86% of desired predmats201dit60dMR
(DVBO-d6, 300 MHz) 6 12.3 (s, 1H), 7.8(s, 1H), 7.3 (d, 1H), 6.8 (d, 1H),
4.6 (t, 2H, 4.1 (t, 2H), 3.7 (t, 2H), 3.6 (t, 2H), 3.2 (d, 6H. LCMS mz
295 (MtH). 10 E. 2,2,2-Trifluoro-N(4-fluoro-3-

{1-[7-(2-met hoxy- et hoxy) - 1- (2- nmet hoxy-ethyl)-1Hpyrreyo [2,3 -c]pyridine-3
-carbonyl ] -pip eridin-4-yl} -benzyl)-acetamde O 13The title compound is

prepared in a simlar manner as Exanple 1C using 7- hoxy-

et hoxy) - 1- (2- met hoxy-et hyl ) - 1H pyrrol o[ 2 / N ne- rboxylic acid as
the starting material. 1H NVRQ\CDC 6 7H (sp ﬁl) 7.15 (m 2H),
7.05 (m 2H), 6.65 (d, 1H), 52011/ 0 :\ US2010/ 060006 6.55 (bs, 1H),
4.75 (t, 2H), 4.6 (bs, 4/45 (\m_2H), ¥ (t, 2H), 3.75 (t, 2H), 3.7
(t, 2H, 3.3 (s, 6H), m\SH) , 1.9(n|1: 2H), 1.8 (m 2H). LCM5 nmliz 581
(MtH) . F.

[ 4- (5- Ami nonet hyl- 2-f| ptenyl) - pi peridin-1-yl]-[7-(2-nmet hoxy- et hoxy) - 1-
(2- met hoxy5et hyl ) - 1H pyr|r ol o[[2, 3-c] pyri di n- 3-y1] - net hanone hydrochl ori de
NH2 HCI The title conpound is~Nprepared in a simlar manner as Exanple 5D
using 2,2,2-trifluoro-N-(4- fluoro-3-

{1-[7-(2- met hoxy- et hoxy) - 1- ( 2- n@&hoxy- et hyl)-1H pyrrol o[ 2, 3-c] pyri di ne- 3-
The title compound is prepared in a similar manner as Example 1C using 1-(2-methoxy-
ethyl)-7-methyl-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid trifluoroacetic acid salt
as the starting material. '"H NMR (CDCls, 300 MHz) § 8.4 (d, 1H), 7.8 (s, 1H), 7.25-7.1 (m,

5  2H),7.0 (m, 1H), 6.9 (d, 1H), 6.7 (bs, H), 4.5 (m, 4H), 3.75 (t, 2H), 3.3 (s, 3H), 3.15 (m, 2H),

2.7 (s, 3H), 1.9-1.75(m, 4H), 1.6 (m, 3H). LCMS m/z 521 (M+H).

D. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[1-(2-methoxy-cthyl)-7-methyl-1 -
10 pyrrolo[3,2-b]pyridin-3-yl]-methanone dihydrochloride

NH, 2HClI
0
N

N
N
=

A\
B
o)

The title compound is prepared in a similar manner as Example 5D using 2,2,2-trifluoro-N-(4-

~

fluoro-3-{1-[1-(2-methoxy-ethyl)-7-methyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-piperidin-
4-yl}-benzyl)-acetamide as the starting material. 'H NMR (DMSO-d6, 300 MHz) & 8.6 (m,

15  2H), 8.4 (bs, 2H), 7.6 (m, 2H), 7.4 (m, 1H), 7.2 (m, 1H), 4.7 (t, 2H), 4.0 (m, 2H), 3.7 (t, 2H),
3.6-3.3 (m, 4H), 3.2 (m, 4H), 3.0 (s, 3H), 2.0-1.8 (m, 4H). LCMS m/z 425 (M+H).

EXAMPLE 13
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10 carbonyl]-piperidin-4-yl}-benzyl)-acetam de as the starting material. 'H
NVR (DMSO- d6, 300 MHz) 6 8.2 (bs, 2H), 7.7 (s, 1H), 7.5 (m 1H), 7.35 (m
1H), 7.2 wonoDikrg9sd. 1 (m 1H), 6.5 (d, 1H), 4.7 (t, 2H) pca/us2¢lome008¢), 4. 15
(t, 2H, 4.0 (m 2H), 3.7 (t, 2H, 3.6 (t, 2H), 3.2 (d, 6H, 3.1 (m 3H),
1.8 (m 2H), 1.7 (m 2H. LCVMs niz 485 (M+H). 15 EXAVPLE 12

[ 4- (5- Am nonet hyl- 2-f | uor o- phenyl) - pi peri di n- 1-y1] - [1 (2-met hoxy-ethyl)-7- m

et hyl-1 r - i.di.n= 1.z ha 2HCI
20117 0708 AR b P B e R e o T R R TR 2 O
title cqaypold3igpmidpdrdiinedaona dfydrocilhedd ol | owi ng procedure: Journal of
Organi ¢ Chem stry 2002, 67(7), 2345-2347.1H NMR (DMSO d6, 300 M—|z) 6 11.4
(bs, 1H), 8.2 (d, 51H), 7.6 (d, 1H), 6.9 (d, 1H), 6 5 (d, 1H), 3.3 (s, 3H).
LCVMS mz 133 (M+H). B. 3-1odo-7-nethyl-1H pyrrolg 2HE) pyridine | 10To a
solution of 7-methyl-1H pyrrol o[ 3, 2-b]pyridine (0. 5?0 g, 3.79 mol) in THF
(30 m) is added N-iodosuccinimde (0.34 g, _4 nmol ). The reaction m xture
is stirred for 2 h and is concentrated in Purification by flash
chromat ography on Si 02 eluting wt 9 ptane gives 0.92 g (94% of
the desired product. 1H NWR ( , 11.9 (bs, 1H), 8.2 (d,

1H, 7.8 (s, 1H), 7.0 (d, 1H, b.5 N&d—1H), /3.3 (s, 3H). LCM5S mz 259
15(MtH). C. 3-1odo- 1-(2- -ethyl)-?-ma{:hyl 1H pyrrol o[ 3, 2-b] pyridine O

A. 7-Chloro-1H-pyrrolo[2,3-c]pyridine

T TN
H

Cl
To a 1L three-necked flask under nitrogen is added commercially available vinylmagnesium
bromide solution (1 M in THF, 500 mL, 500 mmol). At 0 °C a solution of of 2-chloro-3-nitro-
10 pyridine (25 g, 160 mmol) in THF (100 mL) is added dropwise via addition funnel over 40
minutes. After stirring an additional 40 minutes at 0 °C the reaction is quenched with aqueous
saturated NH4Cl solution and extracted with EtOAc. The combined organic layers are dried
over MgSQy, filtered and concentrated in vacuo. The crude material is passed through a plug
of silica gel with CH,Cly/heptanes (33%) as eluant to give a solid that is recrystallized from
15 CH,Cly/heptanes to deliver 6.9 g (28%) of the titled product as a beige solid mp 182-185° C.
'H NMR (CDCls) § 8.60 (br s, 1H), 8.05 (m, 1H), 7.50 (m, 1H), 7.42 (m, 1H), 6.64 (m, 1H).
LCMS m/z: 153 (M+H).

B. 7-Chloro-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine
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| A mxture of powder KOH (1.74 g, 31 nmmol) in DMSO (60 nL) is stirred at
room 20t enperature for 10 mn. 3-1odo-7-nethyl-1H pyrrol o[ 3, 2-b] pyri di ne
(2.00 g, wonbimredsy i s added. The reaction mxture is sPCTEsdooos00061 and

t hen 2-net hoxyethyl bromde (1.46 nmL, 15.5 nmol) is added. After 3h the
reaction mxture is poured into Et OAc and the organic |layer WO

2011/ 078984PCT/ US2010/ 060006 washed with H20 (2X), brine, dried with
MySO4, filtered and concentrated in cuo . Purification by flash

chr omat ography on Si 02 eluting wt c/ heptane gives 1.93 g (79% of
the desired product. 1H NWMR (CDC13N| 6 8.4 (d, 1H), 7.4 (s, 1H),
6.9 (d, 1H), 4.45 (t, 2H), 3.65 (t, 3 (s, 3H, 2.7 (s, 3H). LCVM5 nlz
317 (MtH). D.

1- (2- Met hoxy- et hyl ) - 7- net hy1- 1H pyrr d&lo[ 3,2- b] pyri di ne- 3- carboxylic acid
trifluoro-acetic acid salt The title chnpound is prepared in a simlar
manner as Exanple 10C using 3-iodo-1-(2-

met hoxy- et hyl ) - 7- nmet hy1l- 1H pyrrol o 3, 2- b}pyridine as the starting material .
1H NVR (DMSO-d6) 6 8.7 (s, 1H), 8.5 (d, 1H), 7.6 (d, 1H), 4.75 (t, 2H),
3.75 (t, 2H), 3.2 (s, 3H, 2.95 15(s, 3H. LCM5S mz 235 (M+H). E

2, 2, 2- Trid 4 00€ celNtiOd of T¢blooe-3H{dyrfole[Q B~ ¢lpytidiny ¢ €3 hy8.p mimopihPMAHOpYLY ol of 3

, 2- b] pyridine-3-carhonyl]-piperidin-4-yl} -benzyl)-acetamde WO
2011/ ]()géggg{rp%qugjgg@ fg&%g%jb@m%ydnge (60% g/us%)ens?on 1nyo¥1), 051 g, ?EHS mmol). After
5 stirring for 10 minutes at 0 °C, 1- bromo-2-methoxy-ethane (1.8 g, 12.8 mmol) is added

300| MHz

followed by a catalytic amount of Nal. After stirring an additional 2h at 0 °C the reaction is
quenched with aqueous saturated NaHCOs solution and extracted with EtOAc. The combined
organic layers are dried over MgSOQy, filtered and concentrated in vacuo. The crude material
is purified on silica gel with 30% EtOAc /heptanes as eluant to deliver the titled compound as

10 a clear colorless oil 1.66 g (93%). 'HNMR (CDCls) 8 7.98 (d, J= 5.4 Hz, 1H), 7.45 (d, J =
5.4 Hz, 1H), 7.31 (d, J=3.1 Hz, 1H), 6.52 (d, /= 3.1 Hz, 1H), 4.72 (t, J= 5.1 Hz, 2H), 3.76
(t,J=5.1Hz, 2H), 3.30 (s, 3H). LCMS m/z 211 (M+H).

15 C. 1-[7-Chloro-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl1]-2,2,2-trifluoro-ethanone
F
O
F
F
X
| N\
N .= N

@)
AN
O/\/

To a 0 C solution of -7-chloro-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine (1.5 g, 7.1
mmol) in DMF (10 mL) under nitrogen is added trifluoracetic anhydride (4.5 g, 21.3 mmol).

20  After stirring for 2 h at 0 °C, an additional trifluoracetic anhydride (4.5 g, 21.3 mmol) is added
and the reaction allowed towarm to rt overnight. At 0 °C the reaction is quenched with

aqueous saturated NaHCOs solution and extracted with EtOAc. The combined organic layers
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O The title conmpound is prepared in a simlar manner as Exanple 1C using
1- (2-met hoxyet hyl)-7-net hyl-1H pyrrol o[ 3, 2- b] pyri di ne- 3-carboxylic acid
trifluorosoepin7sssud salt as the starting material. 1H RERUSSDODE00800 MHz)
6 8.4 (d, 1H), 7.8 (s, 1H, 7.25-7.1 (m 52H), 7.0 (m 1H), 6.9 (d, 1H),
6.7 (bs, H, 4.5 (m 4H), 3.75 (t, 2H), 3.3 (s, 3H), 3.15 (m 2H), 2.7 (s,
3H), 1.9-1.75(m 4H), 1.6 (m 3H). LCVE mlz 521 (M+H). D. [445

- Am no =26 p - B el - - e :

A SR ote WRESOP ARG LA LAREhOMEA b ek The crude matcyial iy recryatpllized

di hydr odhirm IGHEL/IpRn2H6l delik et The g (34% pascofipoang of thepitlep pratict o abagei | ar
| e 5P usjn 0-

(LT L ( ZoHErHoRyE bongt) IRk KGR b1 o B, 0% oy P el e rlbAH- pi pe

riding- epzyl) agn t [ rial. 1H NVR (DMSO d6, 300
W) o B0 U 2R R e S B B 8y 2 (m 1,
4.7 {t, 2H, 4.0 (m 2H), 3.7 (t, 2H), 3.6-3.3 (m 4H), 3.2 (m 4H), 3.0
(s, 3H) ,D.2/-Ohlbr& 1{(@ymethxy-&toMp 10H-gyrAci o] 2( Mt 1Py rid InEAMA B X Bic abid

2011/ 078984PCT/ US2010/ 060006 [ 445 -Aniqgnethyl-Z-fIuoro-phenyl)-pip er
din-I-y1]-

[ 7-chl oro-1- ( 2- net hoxy- et hyl ) - 1Hpyrr ol o
di hydr ochl ori de

F%prridin-3-y1]-nethanone

N\

Z N

C|8
O
/

10 To a mixture of 1-[7-chloro-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-2,2,2-
trifluoro-ethanone (1.0 g, 3.27 mmol) in THF (5 mL) and H,O (25 mL) is added lithium

hydroxide (1.4 g, 32.7 mmol). After refluxing the mixture for 1.5 h the reaction is cooled to rt
and extracted with Et,O. The aqueous later is acidified with aqueous 10% HCI and extracted
with hot EtOAc. The combined organic layers are dried over MgSOy, filtered and

15 concentrated in vacuo. The crude material is recrystallized from EtOAc/MeOH to deliver
0.76 g (91%) of the titled compound as a white powder mp 210-203°C. 'H NMR (DMSO-
d6) & 12.55 (s, 1H), 8.28 (s, 1H), 8.07 (m, 1H), 7.97 (m, 1H), 4.78 (t,.J = 5.1 Hz, 2H), 3.73 (t,
J=5.1Hz, 2H), 3.32 (s, 3H). LCMS m/z 255 (M+H).

20 E. N-(3-{1-[7-Chloro-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine-3-carbonyl]-piperidin-
4-yl}-4-fluoro-benzyl)-2,2,2-trifluoro-acetamide
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NH2 2HCI A 7-Chloro-1Hpyrrolo[2,3-c]pyridine To a 1L three-necked flask
under nitrogen is added comrercially avail abl e vi nyl nagnesi um brom de

sol uti on WO 2M1wa189BHF, 500 nL, 500 nmol ). At 0 C a sol ut iPOm/USR010/060006
2-chloro-3-nitro- 10pyridine (25 g, 160 mml) in THF (100 nlL) is added
dropwi se via addition funnel over 40 m nutes. After stirring an additional
40 mnutes at 0 Cthe reaction is gquenched wth agueous saturated NH4Cl
solution and extracted with Et 0OAc. The conbi ned ganige layers are dried
over MgSH4, filtered and concentrated in vacuo,. %Le crfude material is
passed through a plug of silica gel with CH2CY2/ he s (33% as eluant to
give a solid that is recrystallized from 15 gCl12/heptlhnes to deliver 6.9

g (28% of the titled product as a heige s p A82-185 C. 1H NMR (CDC13)
6 8.60 (br s, 1H), 8.05 (m 1), 7/50 .42 (m 1H), 6.64 (m 1H).

LCMS nfz: 153 (M+H). B. N
7- Chl or o- 1- (2- net hoxy-et hyl ) - 14 pyrxoto[ 2, 3Lc] pyri dine WO
o a0 Csolution of

2011/ 078984PCT/ US2010/ 0

7-chloro-1Hpyrrolo[ 2,3{c]p ri dyne (1.3 g, 85 mmol) in DVF (40 nlL) under

nitrogen i s added sodi lﬂ,, (60% suspension in oil, 0.51 g, 12.8
%utes at 0 C, 1- brono-2-nethoxy-ethane

nmml ). After 5stirring foy 10
(1.8 g, 12.8 mmol ) is ad p foll owed by a catal ytic anount of Nal. After
stirring an additional 2h”at O the reaction is quenched with aqueous

sat urated NaHCO3 sol ution and extyacted wth Et 0OAc. The conbi ned organic

| ayers are dried over MgSOH4, filtered and concentrated in vacuo. The crude
material is purified on silica gel with 30% Et0OAc /heptanes as eluant to
del i ver Themiitiiced 7ednipoun?-asthogy-athyle-pyubil.é<dpysidinet3-66bgxy183%gd  1H

NVR ( 6,4,.98 \ = 54 Hz, 1H).. 7.45 Jd =5 4. H : (d,
0T 51 B2 rpyo enbin JrP 305 gt hppden® st el ihiporbly 1 1596
J= 5.1 HémoBHAfted s@Ringh a8 ihnbickhMmpetaturd 22, {-Mifibloro-M@-fluoro-3-piperidin-4-yl-
1-[7- Chl oro- 1- (2- met hoxy-et hyl )-1H-pyrrol o] 2, 3-clpy.r| din-3-y1]-2,2,2-triflu
or o- et hdisepd)-acetamide (59 g, 1.73 mmol) is added and the reaction is stirred overnight. The

reaction is quenched with aqueous 10% HCI solution and extracted with EtOAc. The

combined organic layers are washed with aqueous saturated NaHCOj5 solution, dried over

MgSQ,, filtered and concentrated in vacuo to deliver 0.36g (77%) of the titled compound as a

white foam. 'H NMR (CDClz) & 8.10 (m, 1H), 7.66 (m, 1 H), 7.61 (m, 1H), 7.10 (m, 4H),

10 6.50 (brs, 1H), 4.76 (m, 2H), 4.51 (m, 5H), 3.78 (m, 2H), 3.31 (s, 3H), 3.16 (m, 1H), 1.92 (m,

1H) 1.75 (m, 1H). LCMS m/z 541 (M+H).

F.  [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-chloro-1-(2-methoxy-ethyl)-1H-
pyrrolo[2,3-c]pyridin-3-yl]-methanone dihydrochloride
NH, 2HCI

15
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To a 0 C solution of

-7-chl oro-1-(2-nethoxy-ethyl)-1H pyrrolo[2,3-c]pyridine (1.5 g, 7.1 mol)
in DMF (WOrthj/arsaser nitrogen is added trifluoracetic ambydsecae/o6edrsd g,
21.3 mmol ). 20After stirring for 2 h at 0 C, an additional trifluoracetic
anhydride (4.5 g, 21.3 mmol) is added and the reaction allowed towarmto rt
overnight. At 0 Cthe reaction is quenched with aqueous saturated NaHCO3

solutio r i [oTpr ol hG WO

011/ 07 ouan ISR F (LBt R ko G Y e R - Y Sl ot

concent raatbedyl]pipacined-yThd-forouadbenvt e, 2 dHriflsonoecetastidd (0. Zgd.92 mmol) in (30
CI—|2C12/he ver 1,7 80%. _as f|r t of the titled

o oat 50 ST AD Bl b e AR s T o Do s feding ‘@7““(“&“ B 1.
8.09 (s 1stéhﬁ) batﬂf t&%nfxltt_lﬁre ‘ﬂfco%céntfd%ed i# H}zcuo?’atﬁl]exﬁraeteél withEtdAldzH,ZHhe 3- 32 (s,

3H). LCMB ml
7-Chi or mm%@dmgmwgts layd drleliwvi@yM@Cb fltged ppds eangintent3l waboxyThecradd d 0

OH 10T it . . .

L7~ omBRea Tt B orough ety 5 sligsssel (B0 eIy gy baselag matesal

trifl uormigkhanans ticitcd with BetRdnd P 1. IThidilixt(® i§Edncan@atb®: adho Mk i s
added lithium hydroxide (1.4 g, 32.7 nmol After refluxing the m xture for

1.5 h tHésmf@seslwdé@phl@ﬂ@cﬁéltéﬂregtysmhzaﬁéméx SEVEHO A tordativoin 2331@%@@&51@%

| at er dified th €0 10 The
conbi nle ltﬁ I ghllplgurfda%/gearvsvmg?gmﬁ?%mop g@;‘; I\Z(goﬁ ﬁMﬁier eadvI %8 %%@é gﬁﬁ*r at ed
in yacuas, oirﬁﬁ 1GHUAgO MR eFb,al.56 @n, rl@grvsg@w 1Egd. j@(@mlﬁ)%tzg MaOH}, @ 4del oyer

0.76 g (91% of the titled compound whi te powder 210-203 C.

11- 1NI\/R( ?9 Gn,12ﬁ)5§ Zéis 3&%)3 1@(12821(1)5 1.8BHm, lél)d772((m 11y LCM®mem 1H),
4.78 (t, 4%-(%5) : 3.73 (t, J=5.1 Hz, 2H), 3.32 (s, 3H. LCMB niz
255 (M+Ifb N-(3-

{1-[7-Chl oro-1-(2-met hoxy-ethyl)-1H pyrrol o[ 2, 3-c] pyri di ne- 3- car bony1] - pi pe
ridin- 4-yl1} -4-fluoro-benzyl)-2,2,2-trifluoro-acetam de

15 EXAMPLE 14
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-7-methyl-

1H-pyrrolo[2,3-c]pyridin-3-yl]-methanone

NH,

A. 2,2,2-Trifluoro-1-[1-(2-methoxy-ethyl)-7-methyl-1 H-pyrrolo[2,3-c]pyridin-3-yl]-ethanone
20
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WO 2011/ 078984PCT/ US2010/ 060006 To a m xture of
7-chl oro- 1- (2- et hoxy-ethyl)-1H pyrrol o[ 2, 3-c] pyri di ne-3-carboxylic acid
(0.22 g, wog6iwnredsy in THF (10 mL) under nitrogen is adaet/usarioomnbe

diimdazole (0.17, 1.04 mol ). After stirring 6h at anbient tenperature

2,2,2-trifluoro-N(4-fluoro-3-piperidin-4-yl- 5benzyl)-acetam de (0.52 g,
1.73 mmol ) is added and the reaction is stirred overnight. The reaction is
quenched with aqueous 10% HC1l solution and egtracted with EtO0Ac. The

conbi ned organic |ayers are washed w tDaqu
dried over MgSHA4, filtered and concentra
of the titled conpound as a white foam
(m 1H, 7.61 (m 1H), 7.10 (m
(m 5H), 3.78 (m 2H), 3.31 (s,
1H). LCVB miz 541 (MtH).

H NVR (CDC13) 6 8.10 (m 1H),
50 (br s, 1H), 4.76 (m 2H),

us saturated NaHCO3 sol uti on,
\n vacuo to deliver 0.36g (77%

7.66
4.51

.16(m 1H), 1.92 (m 1H) 1.75 (m

N
F.[4-(5- Am nonet hyl- 2-fl uor o- phenyl) - pi pari di n-1-y1]-[ 7-chl or o- 1- ( 2- met hoxy
-ethyl)-1H pyrrol o[ 2, 3-c] pyridi n-3tyl]-paet hanone di hydrochl oride NH2

Cl o 15 WD 2011/078984PCT/ US2010/ 06000
[ 7-chl oro- 1- (2- met hoxy- et hyl ) -1H-pyrro I

To a m xture of N-(3- {1-
[2,3 -c]pyridine-3 -

2HC

carbonyl | - pi peridin-4-y1} -4-fluoro-bepzyl)-2,2,2-trifluoro-acetamde (0.5

g, 0.92 mmol) in (30 nL) and H20 (15 nL) is added of Na2CO3 (0.98 g, 9.

mol ) .

5

10

15

20

2

After heating 40 min on a steambath the m xture is concentrated in
vacuo and extracted w th Et 0Ac/ H20. The

To a mixture of 1-[7-chloro-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-2,2,2-
trifluoro-ethanone (1.40 g, 4.57 mmol) in dioxane (40 mL) under nitrogen is added
methylboronic acid (0.83, 13.7 mmol), K,CO; (1.90 g, 13.7 mmol) and
tetrakis(triphenylphosphine)palladium (0) (0.21 g, 0.18 mmol). After refluxing the reaction
Sh silica gel was is added and the mixture concentrated in vacuo. The resulting powder was
added to the top of a silica plug and eluted with EtOAc. Appropriate fractions are
concentrated to give a solid which is recrystallized from CH,Cly/heptanes to deliver 1.20 g
(92%) of the titled product as a beige solid mp 125-127°C.) '"H NMR (CDClz) & 8.39 (m, 1
H), 8.18 (m, 1H), 8.05 (m, 1H), 4.64 (t, /= 5.1 Hz, 2H), 3.77 (t,J = 5.1 Hz, 2H), 3.33 (s, 3H),
2.94 (s, 3H). LCMS m/z 287 (M+H).

B. 1-(2-Methoxy-ethyl)-7-methyl-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid
O

A\
;
o)

/

A suspension of 2,2,2-trifluoro-1-[ 1-(2-methoxy-ethyl)-7-methyl-1H-pyrrolo[2,3-c]pyridin-3-
yl]-ethanone (0.70 g, 2.40 mmol) in 6 N NaOH solution (6 mL) is heated to reflux for 15

OH

minutes. The resulting clear solution is cooled to 0 °C and acidified with 10% aqueous HCI.

This mixture is concentrated in vacuo. The resulting crude product is passed through a silica
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5conbi ned organic layers are dried over MgSH4, filtered and concentrated in
vacuo . The crude material is passed through a plug of silica gel (EtOAc

el uant) twonrenmweshasel ine material. This material is tPERUSAMI06G006

met hanolic HC1. This m xture is concentrated in vacuo. The resulting
hydrochloride salt is recrystallized from MeOH EtO0OAc to deliver 0.25g (57%
of the titled conpound as a white powder np 163-167 C. 1H NMR (DVBO d6) 6

573 gg Emgeigbg.lg( 7%&911‘2@%_{%@1)51@517@12 l(u%h% Cznéegtrgg&rt z]nH)aE ﬁ)Y dglgr gsn@ 31'§|) 3H)

3.17 (m(52%) of ﬂme&fﬁle(i ompbindlas G2wking patfer mpCMS-2057 @45{ (\]MHHXDMJ@-EK)%/PLE 14

et 2L PR B Sl T Sy

2,2,2-Trd 44 Ho i) thyl- 1H pyrrol o[ 2, 3- c]pyrldln 3-
y1] - et hanon§ %‘COU V%l(i ﬁg@gg %%r%é%l /060006 To a mi xture of

1-[ 75 chl oro- 1- (2- net hoxy ethyl)-1H pyrrol o[ 2, 3-c] pyridin-3-y1]-2, 2, 2-
5trifluoro-ethanone (1.40 g, 4.57 nmmol) in dioxane (40 nmL) under nitrogen
i's addedC et hyitriTRioenive(4afidio 304 18Eirﬁ211%etﬁoﬁ§f@ih»l) Kﬁ@tl@f@-lfﬂpﬁﬁbléﬂ 313. 7 nmol )
and tetrakis(triphenyl [j)hOSphI ne) | adium (0) (0.21 g, 0.1 mol ). After
refl ux![ erIiBtf:fénQ“é'&élthobﬂ Tﬁ)eﬁlldm %‘f}(t @nzm%em@l%degdagdt t h;ahm ;(t uref
concentrated in vacuo e resulting powder was added to the top of a
silica plug and eluted with Et OAc. Appropriate f ctl q:tls are 10concentrat ed
to give a solid which is recrystallized from CHZ hgpt anes to deliver
1.20 g (92% of the titled product as a beige so 125-127 C.) 1H NWR
(CDC13) 6 8.39 (m 1 H), 818 (m 1H), L 54(t J= 5.1 Hz,
2H), 3.77 (t, J=5.1 Hz, 2H), 3.33 (s LCMS nmf z 287
(MtH) . 15

~

1 To a mixture of 1-(2-methoxy-ethyl)-7-methyl-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid
(0.50 g, 2.1 mmol) in THF (15 mLO under nitrogen is added carbonyl diimidazole (0.69 g,
4.27 mmol). After stirring 1h at ambient temperature 2,2,2-trifluoro-N-(4-fluoro-3-piperidin-
4-yl-benzyl)-acetamide (2.6 g, 8.5 mmol) is added and the reaction is heated to reflux

15 overnight. The reaction is quenched with saturated aqueous NH4Cl solution and extracted
with EtOAc. The combined organic layers are dried over MgSOy, filtered and concentrated in
vacuo. The crude product is purified on silica gel (2.5% MeOH/CH,Cl, eluant) to deliver
0.36g (77%) of the titled compound as a white foam. 'H NMR (CDCls) 8 8.21 (m, 1H), 7.52
(m, 1H), 7.2-7.0 (m, 4H), 6.62 (br s, 1H), 4.58 (m, 2H), 4.49 (m, 6H), 3.73 (m, 2H), 3.31 (s,

20  3H), 3.10 (m, 2H), 2.93 (s, 3H), 1.9-1.6 (m, 3H). LCMS m/z 521 (M+H).

D. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-7-methyl-
1H-pyrrolo[2,3-c]pyridin-3-yl]-methanone
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B. 1-(2-Methoxy-ethyl)-7-methyl-1H pyrrol o[ 2, 3-c] pyridine-3-carboxylic acid
0 OH 20A suspension of
2,2, 2-triwbuoria789sit 1- ( 2- met hoxy- et hyl ) - 7- met hyl - 1H pyr r @CoO[IB2@00596 i di n- 3-
y1] -ethanone (0.70 g, 2.40 mmol) in 6 N NaCH solution (6 nL) is heated to
reflux for 15 mnutes. The resulting clear solution is cooled to OC and
acidified with 10% aqueous HCl. This mxture is concentrated in vacuo. The
resulting crude product is passed through a silicapnyO
2011/ 078984PCT/ US2010/ 060006 gel pl ug (3@6A@C}V20@6N®6FVCH2012 as eluant).
Concentration in vacuo delivers 0.33 g (59% of {the titled conpound as a
white powder nmp 215-225 C. 1H NMR (DNBCLdG) G 08 (m 1 H), 7.92 (m 1H),
7.88 (m 1H), 4.60 (t, J= 5.3 F%) 2H) . 5.3 Hz, 2H), 3.22 (s,
3H), 1.88 (s, 3H). LCM5S mz 235 : 5-Tri fl uoro- N- (4-f 1l uoro- 3-
S ,3 - c]pyridine-3
1) - acet am de \ 10 To a m xture of

{1- [1-(2-nethoxy-ethyl)-7-nethyl

-carbonyl ] -pi peridin-4-y1}

1- (2- met hoxy-et hyl)-7-net fjyl- rol o[ 2, 3-c] pyri di ne- 3- carboxylic acid
O0/under nitrogen is added carbonyl

di i m dazole (0.69 g, 4.27 ). Hfi;er stirring I'h at anbient tenperature

(0.50 g, 2.1 mmol) in THRy(1>
2,2,2-trifluoro-N-(4-fluoro-3-piperidin4-yl-benzyl)-acetamde (2.6 g, 8.5
nmol ) is added and the reaction isYheated to reflux 15overnight. The
reaction is quenched with saturated agueous NHACl sol uti on and extracted
wi th Et OAc. The conbi ned organic Ié?e(s are dried over MgSO4, filtered and
concentrated in vacuo. The crude product is purified on silica gel (2.5%
MeOH CHZKGL2 mext tugendf)2, 2, D-tididhorv-ev-(Df1369-3- 717 - (Dﬁletﬁwytdth}ll)aﬂ-nmhﬂyidl}hd as a
white foam 1H NVR (CDC13) 6 8 21 (m I% 7.2-7.

6. 62 (brpy&rolofgp-clpyming- %«icalﬂqulyl] Dinggidiyd enzgl)-/aget@%ldez(iq)42 2 0 rpélgi)zggl) Hj ,
3.10 (mpebhy (8%n]?)ganQiSHZO?‘@mL;-lsgddglecpol(J&ue&@SO%%Pﬁg&utﬁgﬂ(l.(d\@it'). After
5 stirring at ambient temperature for 1h the mixture is concentrated in vacuo, diluted with
MeOH and adsorbed onto silica gel. This material is purified on silica gel (CH,Cl,, 5%MeOH/
CH,CL; and finally 5% 7N NH3/MeOH: 95% CH;Cl, as eluant). Concentration of
appropriate fractions delivers 0.25g (73%) of the titled compound as a white foam. 'H NMR
(CDCl3) & 8.22 (m, 1H), 7.68 (m, 1H), 7.59 (m, 2H), 7.26-6.96 (m, 4H), 4.58 (m, 3H), 3.85
10 (m,2H), 3.73 (m, 2H), 3.31 (s, 3H), 3.10 (m, 3H), 2.93 (s, 3H), 1.90-1.60 (m, 5H). LCMS

m/z 425 (M+H).

EXAMPLE 15
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-methoxy-1-(2-methoxy-ethyl)-1H-
15 pyrrolo[3,2-b]pyridin-3-yl]-methanone dihydrochloride
NH, 2HCI

\O/\/Z )y
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D.

[ 4- (5- Am nonet hyl- 2-f | uor o- phenyl) - pi peridi n-1-yl1]-[ 1- (2- met hoxy-ethyl)-7-m
et hyl- 1Fwvpynrial7e§s2, 3- c] pyri di n- 3-y1] - net hanone WO PCT/US2010/060006

2011/ 078984PCT/ US2010/ 060006 NH2 I\ NN H o To a m xture of
2,2,2-trifluoro-N-(4-fluoro-3-{1-[1-(2-nmethoxy-ethyl)-7-nmethyl-1Hpyrrol o[ 2,
3-c] pyridi ne- 3-carbonyl] - pi peridin-4-yl1}-benzyl)-acetam de (0.42 g, 0.81
nmol ) in c(2 m) is added of aqueous 50% NaCOH sol ution
(1.0 M)Aw%t@%stlrrlﬁﬁglg anbi ent tenperature for Ih the mxture is
concentrated in vacuo, diluted with OH and adsorbed onto silica gel. This
material is purified on silica gel |(CFI2 12, 5%veO0H CH2CL2 and finally 5%
7N NH3/ MeOH: 95% CH2C12 as el uant) entgation of appropriate fractions
delivers 0.25¢g (73% of the titled C OUNd as a white foam 1H NVR (CDC13)
6 8.22 (m 1H), 7.68 (m 1H), 7.59 ( 2HL - 7.26-6.96 (m 4H), 4.58 (m
3H), 3.85 10(m 2H), 3.73 (m 2H), .3-31 (s, 3H), 3.10 (m 3H), 2.93 (s,
3H), 1.90-1.60 (m 5H). LCMS mz 425 (MtH). EXAMPLE 15

[ 4- ( 5- Affchamet HySO ASfrhiupehoH ghieray ige ipithens added #-mdthexypyndined -k (29 met hoxy-

ethyl)- 1H1 OB%I;‘Orp%!Jlsé gve% a%psy prelrlgldn Csong ]P]umqgé Eﬁlgg chld % n%fg rlSO e(l:c{}ll a{n(aefhe N2 2HCl

5 reaction mixture is heated at 70 °C for 2.5 days. This mixture is cooled to rt, and then is

poured into ice. Soild K,COs is added until the pH of the mixture is basic. The mixture is
partitioned between H,O and EtOAc. The two layers is separated, and the aqueous layer is
extracted with EtOAc once. The combined organic layers are washed with H,O and brine,
dried over MgSQy, filtered, and concentrated in vacuo to yield 0.7 g (92%) of the product a

10  yellow powder. '"HNMR (CDCls, 300 MHz) & 9.02 (s, 1H), 8.65 (d, J=5.8, 1 H), 7.04 (d, J
=5.9, 1H), 4.05 (s, 3H). LC Rt: 0.5 min; LCMS m/z 155 (M+1, 100%).

B. 4-Methoxy-pyridin-3-ylamine

15 A mixture of 4-methoxy-3-nitro-pyridine (19.2 g, 0.13 mol) and Pd/C (10%, 1.5 g) in MeOH
(150 mL) is hydrogenated at 40 psi for 5 h or until no more H; is consumed. The mixture is
filtered through Celite, and the filtrate is concentrated in vacuo. The residue is dissolved in
CH;Cl,, and the resulting solution is dried over MgSQys, filtered, and concentrated in vacuo to
yield 15.0 g of the product as a yellow liquid. "H NMR (CDCls, 300 MHz) & 8.00 (s, 1H),

20 798(d,J=5.5,1H),6.70 (d,/=5.4, 1H) 3.90 (s, 3H), 3.71 (br s, 2H). LC Rt: 0.57 min;
LCMS m/z 125 (M+1, 100%).

C. 2-Bromo-4-methoxy-pyridin-3-ylamine

62



WO 2011/ 078984PCT/ US2010/ 060006 A. 4- Met hoxy-3-nitro-pyridine N O To conc.
H2SO4 (5 nL) chilled in an ice bathmis added 4-nethoxypyridine (0.5 ni,
4.9 mol )wonopvi7ss4over a 20 s period. Conc. Fum ng nit PCE/USeo1d/06@06rL) i s
added, and the 5reaction mxture is heated at 70 C for 2.5 days. This

m xture is cooled to rt, and then is poured into ice. Soild K2CO3 is added
until the pH of the mxture is basic. The mxture is partitioned between
H20 and EtOAc. The two layers is sepgjateg, and the aqueous |ayer is
extracted with Et OAc once. The conin organic | ayers are washed wth H20
and brine, dried over MgSH4, filte nd concentrated in vacuo to yield
0.7 g (929% of the product a 10yell . 1H NWR (CDC13, 300 MHz) 6
9.02 (s, 1H, 8.65 (d, J =5.8, 1 H 2d, J =5.9, 1H, 4.05 (s, 3H.
LCR: 0.5 mn; LCVMS mz 155 (M+1, },(QD%. B. 4-Met hoxy-pyridin-3-ylam ne N
1 NH2 o 15A mi xture of 4-nethoxy-3-nitro-pyridine (19.2 g, 0.13 nol) and
Pd/ C (1 - in _ . N [ t- fooff or
ant i1 ol Gl of PrbB AR ek PO By SO Gl "o
t he fil taddt®Bi,q336nmmEeNy 4inethl) dropatdover albes pasidd Ukhis sixdinssobtwee dtmt ©GH2C12,
and the resulting solution is drjed over MgSO4, filtered, and c&ncentrated

in vacuo B8ndihen jeated of 3y “§f oyl odhGRixGe i Gpaladdaut prfLithan Peyielvi deepCy 3,
300 MHZ)C i ONPQOLSis adddd until the pH of the solution is basic. The resulting suspension is

partitioned between H,O and EtOAc. The two layers are separated, and the aqueous layer is

extracted with EtOAc (2X). The combined organic layers are washed with H,O and brine,
dried over MgSOQs,, filtered, and concentrated in vacuo. The crude material is purified on
silica gelwith EtOAc/MeOH (100/0 to 80/20) as elant to yield 9.18 g (82%) of the product as a

10 white powder. '"H NMR (CDCl; 300 MHz) 7.75 (d, /= 5.3, 1H), 6.68 (d, J= 5.3, 1H), 4.11
(brs, 2H), 3.91 (s, 3H). LC Rt: 0.89 min; LCMS m/z 203 (M+1, 100%).

D. (2-Bromo-4-methoxy-pyridin-3-yl)-carbamic acid ethyl ester

| N\ Br o
Q;EHJLO“
/O
15 To a solution of 2-bromo-4-methoxy-pyridin-3-ylamine (540 mg, 2.66 mmol) in pyridine (20
mL) at 0 °C is added ethyl chloroformate (0.38 mL, 3.99 mmol). After 30 min, more
chloroformate is added (~18 mmol) is added until the reaction goes to completion. The
mixture is partitioned between sat. NaHCO; and EtOAc. The two layers are separated, and the
aqueous layer is extracted with EtOAc once. The combined organic layers are washed with
20 H,0 and brine, dried over MgSQ., filterd, and concentrated in vacuo. The crude material is
purified on silica gel with EtOAc¢/MeOH (100/0 to 90/10) as eluant to yield 0.54 g of the
product as a white crystalline solid. "H NMR (CDCls, 300 MHz) 8.18 (d, J = 5.6, 1H), 6.84
(d,/J=5.7, 1H), 6.02 (br s, 1H), 4.23 (q, J = 7.0, 2H), 3.92 (s, 3H), 1.31 (t,J = 7.2, 3H). LC
Rt: 1.89 min; LCMS m/z 275 (M+1, 100%).

25
E. (4-Methoxy-2-trimethylsilanylethynyl-pyridin-3-yl)-carbamic acid ethyl ester
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207.98 (d, J= 5.5, 1H, 6.70 (d, J= 5.4, 1H 3.90 (s, 3H), 3.71 (br s, 2H).
LCR: 0.57 min; LCVMS mz 125 (M+1l, 100% . C.

2- Br ono- awoebtiowgespyri di n- 3-yl am ne WD 2011/ 078984PCT/ B6200¢1066006 NBr 1
Nl -12 o To a solution of 4-nethoxy-pyridin-3-ylamne (6.76 g, 54.5 muol) in
conc. HC1L (50 nL) is added Br2 (3.36 nL, 65.4 muvol) dropwi se over a 30 s
period. This mxture is stirred at rt for 1 h,and then heated at 55 C
overni ght. The m xture is cooled toJt, and then poured into ice. 5Conc.
NHAOH is added until the pH of the sdbjgtion is basic. The resulting
suspension is partitioned between H20 [and Et0Ac. The two | ayers are
separated, and the aqueous |layer is e llract ed with Et0Ac (2X). The conbi ned
organic |l ayers are washed with H3Q_angl!brine, dried over MgSM4, filtered,
and concentrated in vacuo. The mat@rial is purified on silica gelwith
Et OAc/ MeOH (100/0 to 80/20) as ield 9.18 ¢ (82°/c) of the product
as a 10white powder. 1H NMR ( N5 (d, J 5.3, 1H), 6.68
(d, J =5.3, 1H), 4.11 (br s, 2H ( 3H). LC Rt: 089mn LCVS ni z
203 (M1, 100% . D. (2-Brono- 4;céDhoxy pyridin-3-yl)-carbamic acid et hyl
ester NBr

A mixture of (2-bromo-4-methoxy-pyridin-3-yl)-carbamic acid ethyl ester (540 mg, 1.96
mmol), Et;N (0.54 mL, 3.9 mmol), Pd(PPh),Cl, (69 mg, 5% mol), Cul (30 m g, 8% mol), and
TMS-acetylene (0.56 mL, 3.9 mmol) in degassed THF (10 mL) is heated at 60 °C overnight.

5 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 MgSQy, filtered, and
concentrated in vacuo. The crude material is purified on silica gel with heptane/EtOAc (50/50
to 0/100) as cluant to give 460 mg (80%) of the product as a beige solid. 'H NMR (CDCls,

10 300 MHz) 6 8.32(d,/J=5.6,1H), 6.81(d,J=5.7, 1H), 6.16 (br s, 1H), 4.22 (q, /= 7.0, 2H),
3.90 (s, 3H), 1.30 (t,/=7.2, 3H), 0.26 (s, 9H). LC Rt 2.63 min; LCMS m/z 293 (M+1, 100%).

F. 7-Methoxy-1H-pyrrolo[3,2-b]pyridine

N
A\
N
H

AN
=
O

15 A mixture of (4-methoxy-2-trimethylsilanylethynyl-pyridin-3-yl)-carbamic acid ethyl ester
(460 mg, 1.57 mmol) and KOH (353 mg, 6.29 mmol) in +-BuOH (20 mL) is heated at 60 °C
for 6 h, and then stirred at rt overnight. The mixture is concentrated in vacuo. The residue is
partitioned between H,O and EtOAc. The two layers are separated, and the organic layer is
washed with brine, dried over MgSQO, filtered, and concentrated in vacuo. The crude material

20 is purified on silica gel with EtOAc/MeOH (90/10 to 80%20) as eluant toyield 127 mg (54%)
of the product as a white powder. 'H NMR (CD:0D, 300 MHz) § 8.17 (d, /= 5.5, 1 H), 7.42
(d,J=3.2,1H),6.75(d,J=5.5, 1H), 6.53 (d,J= 3.2, 1H), 4.85 (s, 3H). LC Rt 0.39 min;
LCMS m/z 149 (M+1, 100%).
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OIN'"0O\ HO 15To a solution of 2-brono-4-mnethoxy-pyridin-3-ylamne (540
ng, 2.66 nmmol) in pyridine (20 nL) at 0 Cis added ethyl chlorofornmate
(0.38 nL,wB.200/ameesit) . After 30 min, nore chl orof or mat e iP€TASA@A/ 060008 nMoI )
is added until the reaction goes to conpletion. The mixture is partitioned
bet ween sat. NaHCO3 and Et OAc. The two | ayers are separated, and the
aqueous |l ayer is extracted with Et0Ac once. The conbi ned organic |ayers are
washed t b4 ansl ox cotfl)-§ i hrterd and concentrated in
V?'? 9[5@)81 Q n}Bsr &(‘:}’7693; ?I%?Jorﬁg?sﬁ ?grljilk
6.02 (br s, 1H), 4.23 (q, J = 7.0, (s, 3H, 1.31 (t, J=7.2, 3H.

vacuo. e cru naterla I's pu a gel with EtOAc/MeOH (100/0
E(
LCR: 1.89 min; LCM5S mz 275 (M1,

to 90/10) as eluant to yield 0.54 ¢ th product as a white crystalline
(4- Met hoxy- 2- trlnethyI5|IanerthynyI yrlgbn 3- yl) carbam c acid ethyl

d>

solid. 1H NMR (CDC13, 300 MHz) 8.1 JN5.6, 1H), 6.84 (d, J= 5.7, 1H),
ester WD 2011/ 078984PCT/ US2010/ 06 SA---N'J :01NOH

O
/

The title compound is prepared in a similar manner as Example 12C using 7-methoxy-1H-

pyrrolo[3,2-b]pyridine as the starting material. '"H NMR (CDCls, 300 MHz) & 8.29 (d, J= 5.5,
5 1H),7.23(d,J=3.1, 1H), 6.61 (d,J=3.1, 1H), 6.56 (d, /= 5.5, 1H), 4.50 (t,/ = 5.7, 2H),

3.97 (s, 3H), 3.68 (t, J= 5.5, 2H), 3.29 (s, 3H). LC Rt 2.51 min; MS m/z 207 (M+1, 100%).

H. 3-lodo-7-methoxy-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine
I

A\
N

N

AN
=
O

So

10 A mixture of 7-methoxy-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine (256 mg, 1.24
mmol) and N-iodosuccimide (536 mg, 1.61 mmol) in degassed THF (20 mL) is stirred at 60
°C for 1.5 h. The mixture is cooled to rt,and then partitioned between 0.1 M NaOH and
EtOAc. The two layers are separated, and the organic layer is washed with H,O and brine,
dried over MgSOQs,, filtered, and concentrated in vacuo. The crude material is purified on

15 silica gel with heptane/EtOAc (40/60 to 0/100) as eluant to yield 272 mg (66%) of the product
as a yellow gum. 'H NMR (CDCls;, 300 MHz) § 8.41 (d, J= 5.5, 1 H), 7.35 (s, 1H), 6.63 (d, J
=5.5, 1H), 4.51 (t,J= 5.3, 2H), 3.99 (s, 3H), 3.67 (t,J = 5.3, 2H), 3.30 (s, 3H); LC Rt 1.43
min; MS m/z 333 (M+1, 100%).

20 I. 7-Methoxy-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid ethyl ester
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O A mxture of (2-brono-4-nethoxy-pyridin-3-yl)-carbamc acid ethyl ester
(540 mg, 1.96 nmmol ), Et3N (0.54 ni, 3.9 mml), Pd(PPh)2Cl2 (69 ng, 5% nol),
Cul (30 mwQ,20B%7898t) , and TMS-acetylene (0.56 nl, 3.9 mroljuscnodeassed THF
(10 nL) is heated at 60 C overnight. 5The m xture is cooled to rt, and then
partitioned between H20 and Et0Ac. This m xture is filtered through Celite
to renove the insoluble material. The two layers of the filtrate are
separated, and the organic |ayer is washed H2Q and brine, dried over MgSH,
filtered, and concentrated in vacuo. The crpide material is purified on
silica gel wth heptane/ Et0Ac (50/50 to 0) as eluant to give 460 ny
(80% of the product as a beige sqhid. H NVR (CDC13, 10 300 WHz) 6 8.32
(d, J= 5.6, 1 H, 6.81 (d, J=5.% 6.16 (br s, 1H), 4.22 (q, J =7.0
2H), 3.90 (s, 3H), 1.30 (t, J= \\0.26 (s, 9H. LC R 2.63 min; LCMS
mz 293 (M1, 1009 . F. 7-Metho Nrolo[3,2-b]pyridine 15A m xture of
(4- met hoxy- 2- trlnethyIS|Ianerthyn I-p;;gdin-3-yl)-carbanic aci d et hyl

ester (460 ng, 1.57 mmol) and KOH {353 , 6.29 mMmol) in t-BuCH (20 nmL) is
heated at 60 C for 6 h, and thenstirr¢d at rt overnight. The mixture is
concentrated in vacuo . The residue is'partitioned between H20 and Et OAc.
The two | ayers are separated, and the ganic layer is washed with brine,
dried over MgSH4, filtered, and concentrated in vacuo. The crude nateri al

20i s pur i ] t !
201 Parfbh SR e Dekulh Ll BSOSO (200 b PONER) B CHRD
M) 6. 87 mpubl) i BEIS(SmL1 at 75 °C. id 20l -Bl 322 Nihipenng® (XmLIES. 5. 1H)

?og%(d B0 1416 1 TSI PSS 0og s 245 motoifs aade A simind M

7- Mes hoxyE4e( i w08dd) axy thetriidtukc i's'ib‘aﬂi/t{dn@ﬂ 8bdicén PﬂZOYahH(EtOQcNTEB ewd ldyeR arc

conpound is prepared in a simlar manner as Exanple 12C using
7- met howpeura{pgimdl th¢ amobs] wrctr@ntmawab EtQéconeg. t Thegcomsltiegd erganid HysIvRr¢ CDC1.3,

300 M—IZ) 6.8 d,J= 3.1,
P-ad jth &—gosana %ne (3{ I\/FgJS%fZI %&breéi_ﬁn?d cghg)e}ll_p(a%ed i l_&czﬁa "Jg]g (t. y =

5 5 ZH)Qru& B&cfislh is ﬁﬁﬁed—& ﬂlcazgfﬁ Witk ExO AAVIBOH (308/0(td/188/201 8DMant kb give
3-1o0do- 7- met hoxy- 1- ( 2- met hoxy- et hyl ) - 1H pyrrol of 3, 2- b] pyri di ne

l 08 mg (4 A>) of the product (Contaminafed with <20 % of the de- 10d1nated starting material)

10 as a clear colorless film. This material is used in the next sep without further purification. 'H
NMR (CDCls, 300 MHz) 6 8.51 (d,/J=5.4,1H), 791 (s, 1H), 6.64 (d, /= 5.5, 1H), 4.55-4.35
(m, 4H), (t,/=5.3, 2H), 3.99 (s, 3H), 3.70 (t, /= 5.2, 2H), 3.29 (s, 3H), 1.41 (t, /= 7.1, 3H).

LC Rt 0.50 min; MS m/z 279 (M+1, 100%).

15 J. 7-Methoxy-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid

hydrochloride
O
OH

HCI N\ \

| N

O 8

O

/

A mixture of 7-methoxy-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid
ethyl ester (108 mg, 0.39 mmol) in MeOH (5 mL) and NaOH (1.0 M, 2 mL) is heated at 45 °C
20 overnight and then at 60 °C for 3 h. The mixture is cooled to rt, and then partitioned between
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| / 10A m xture of 7-nethoxy-1-(2-nethoxy-ethyl)-1H pyrrol o[ 3, 2-b]pyridine

(256 ng, 1.24 mmol) and N-iodosucci mde (536 ng, 1.61 mol) in degassed THF
(20 nL) iwoxpiwareassat 60 C for 1.5 h. The mi xture i s coeCewsta@onsqoand t hen

partitioned between 0.1 M NaCH and Et0Ac. The two | ayers are separated, and
the organic layer is washed with H20 and brine, dried over M504, filtered,
and concentrated in vacuo. The crude material is purified on 15silica gel

with he ( iel t he
o oduct 40 B GER i Hhre IR Colsc e N p ol §55/g THn ERGEoRe
7. 35 (s, TheHquedis68yef ik acidifiedtomnH 1w ithdd BLHCH., Tis a&idBjed2blutioB i9@nCentraddd)
3.67 (t, J=5.3,.2H),.3.30 (s,, 3H);: LCR .1.43 mn; mz 333 (M1, 1009% .
201. 7- Nedraky The QS&@JFH%M%@?@F%MWWP? ﬁrea[ogfl%e-nﬂfsv?ﬁ? dnmesss-Tar boxyl i ¢
aci d et hydy1@sd Qhite YWRIAPLIREFIS4RGTOMPROIY RODRARe infBc AcAQkdp RN igher

3-i odo- 7- met hoxy- 1- ( 2- met hoxy- et hyl ) - 1H pyrrol o[ 3, 2- b] pyri di ne (272 ny,

0. 825 mupuyificationHAL( &t H3)l rain; Mg 2354 (Wded0®«BuLi (2.0 Min pentane, 0.62
m., 1.24 mmol). After 15 min, diethyl carbonate (0.30 nmL, 2.45 mol) is
added. After 30 mn, sat. 5NH4Cl is added, and the m xture is partitioned
bet ween K20 2emtri BLSON-(FMRofoss: (Il Iy M &h@ye] SBRRKIRIxG bthy AN rod]8QOUS |S
extracted with Et OAc once. The conbined organic | ayers are washed wth H20
and bri ridpyriftined-cathopy Mpgroaidin-Hyl ebenryDsetatédfcent rated i n vacuo. The crude
material is purified on silica gel with EtOAc/ MeQH (1q9/0 to 80/20) as

eluant to give 108 ng (47% of the product (co a.zgigsiimﬁth -20 % of the
n.

de-iodinated starting naterial) 10 as a clear /colo s film This materi al
is used in the next sep without further puriffcati E NVR (CDC13, 300
@, J= 5.5, 1H), 4.55-4.35
, J= 5.2, 2H), 3.29 (s, 3H,
79 (MF1, 1009% . 15J.

- b] pyri di ne- 3- car boxyl i c acid

(m 4H), (t, J= 5.3, 2H), 3.
1.41 (t, J =7.1, 3H. LCR O
7- Met hoxy- 1- ( 2- met hoxy- et

10 The title compound is prepared in a similar manner as Example 1C using 7-methoxy-1-(2-
methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid hydrochloride as the starting
material. '"H NMR (CDCls, 300 MHz) & 8.37 (d, J = 5.4, 1H), 7.68 (s, 1H), 7.25-7.05 (m, 2H),
7.05-6.95 (m, 1H), 6.71 (br s, 1H), 6.62 (d, J = 5.4, 1H), 4.70 (br s, 1H), 4.60-4.30 (m, 4H),
3.99 (s, 3H), 3.72 (t, J = 5.5, 2H), 3.33 (s, 3H), 3.30-2.85 (m, 4H), 2.00-1.70 (m, 4H); "°F

15  NMR (CDCls, 282 MHz) 6 -75.29 (s, 3F), -119.18 (s, 1F). LC Rt 2.47 min; MS m/z 537
(M+1, 100%).

L. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[7-methoxy-1-(2-methoxy-ethyl)-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone dihydrochloride
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hydr ochl ori de A m xture of
7- met hoxy- 1- (2- met hoxy-et hyl ) - 1H pyrrol o] 3, 2- b] pyri di ne- 3-carboxylic acid
et hyl estwo 2008898y, 0.39 mMmol) in MeOH (5 nlL) and NaOHPCT/US2Mo/02000d) i S
heated at 45 C 20overni ght and then at 60 C for 3 h. The m xture is cool ed
tort, and then partitioned between WD 2011/078984PCT/ US2010/ 060006 H20
and EtOAc. The two layers are separated, and the aqueous is extracted wth
Et OAc once. The aqueous layer is acidi fied to PHNIE. YHd 3 M HCL. This
acidified solution is concentrated to dryness./ The 2reS| due i's suspended in
tol uene and then concentrated to dryness. Thel{resulting white solid was
dried in vacuo for 1 h, and then is ext step with further
100% . K

Spurification. LC R 0.31 mn) M
2- met hoxy- et hyl ) - 1H pyrrol of

2,2,2-Trifluoro-N(4-fluoro-3-

3,2- b] pyridine-3-carbonyd] - pi - benzyl) - acet am de / o 10The
title conpound is prepa simlar mariner as Exanple 1C using

7- met hoxy- 1- (2- net hoxyfet hyll ) - $H pyrrol o[ 3, 2- b] pyri di ne- 3- car boxylic acid
hydrochl ori de as the st terial. 11-1NWR (CDC13, 300 MHz) 6 8.37 (d,
J=5.4, 1H, 7.68 (s, 1H ) 7.25-7.05 (m 2H), 7.05-6.95 (m 1H), 6.71 (br
s, 1H), 6.62 (d, J=5.4, @¢H, 470 (br s, 1H), 4.60-4.30 (m 4H), 3.99 (s,
3H), 3.72 (t, J=5.5 2, 3.33 (s, 3H), 3.30-2.85 (m 4H), 2.00-1.70 (m
4H); 19F 15NWR (CDC13, 282 M—Izé) 6 -75.29 (s, 3F), -119.18 (s, 1F). LCR
2.47 min; M5 mz 537 /

The title compound is prepared in a similar manner as Example 1D using 2,2,2-trifluoro-N-(4-
fluoro-3-{1-[7-methoxy-1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-
piperidin-4-y1}-benzyl)-acetamide as the starting material. 'H NMR (DMSO-d6, 300 MHz) §
5 8.53 (d,J= 6.5, 1H), 8.45 (br,s 3H), 8.34 (s, 1H), 7.61 (d, J= 6.4, 1H), 7.50-7.30 (m, 3H),
7.30-7.10 (m, 1H), 4.80-4.55 (m, 2H), 4.50 (br m, 1H), 4.42 (s, 3H), 4.10-3.90 (m, 2H), 3.90-
3.60 (m, 3H), 3.55-3.40 (m, 1H), 3.23 (s, 3H), 3.20-3.10 (m, 2H), 2.00-1.60 (m, 4H); “F
NMR (DMSO-d6, 282 MHz) -119.58 (s, 1F). LC 1.39 min; MS m/z 441 (M+1), 233 (100%).

10 EXAMPLE 16
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1-phenethyl-1H-pyrrolo[3,2-b]pyridin-

3-yl)-methanone dihydrochloride
NH, 2HCI

A. 1-Phenethyl-1H-pyrrolo[3,2-b]pyridine
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(M+1, 100%. L.

[ 4- (5- Am nonet hyl- 2-f | uor o- phenyl) - pi peri di n-1-y1]-[ 7- met hoxy- 1- ( 2- net hoxy-
et hyl) - 1FN@roalo®4 2- b] pyri di n- 3-y1] - met hanone di hydr ocRConiSA& 0/06006

2011/ 078984PCT/ US2010/ 060006 NH2 2HCI The title conpound is prepared in a
simlar manner as Exanple 1D using 2,2,2-trifluoro-N-(4- fluoro-3-

{1-[ 7- met hoxy- 1- (2- met hoxy-et hyl)-1H pyrrol o[ 3, 2- b] pyri di ne- 3-car bony1] -

pi peridin-4-yl}-benzyl)-acetam de agythe starting material. 11-1NWR

(DVMBO-d6, 300 MHz) 6 58.53 (d, J=(F.5% 8.45 (br,s 3H), 8.34 (s, 1H),
7.61 (d, J= 6.4, 1H), 7.50-7.30 (M} 3H|, 7230-7.10 (m 1H), 4.80-4.55 (m
2H), 4.50 (br m 1H), 4.42 (s, 3H) NZZTI0:.90 (m 2H), 3.90- 3.60 (m 3H),

(m 2H), 2.00-1.60 (m 4H); 19F

3.55-3.40 (m 1H), 3.23 (s, 3H), 3.20-3.1G0
NVR (DMSO-d6, 282 MHz) -119.58 (s, 1F). LL 1.39 min; MS mz 441 (M1), 233
(100% . 10 EXAMPLE 16 [445 - Am nonet hyl-2-fl uoro-phenyl)-piperidin-1-yl]
-(1- phenet hyl-1Hpyrrolo [3 , 2-b] pyri di n3=yl) - net hanone di hydro chl ori de
NH2 2HCI A 1- Phenet hyl-1H pyrrol of 3, 28 idine WO

2011/ 078984PCT/ US2010/ 060006

The title compound is prepared in a similar manner as Example 12C using 1H-pyrrolo[3,2-

b]pyridine and phenethyl bromide as the starting materials. '"H NMR (CDCls, 300 MHz) §

8.25 (d, 1H), 7.50 (d, 1H), 7.50-6.90 (m, 7H), 6.65 (s, 1H), 4.35 (s, 2H), 3.10 (s, 3H). LC 1.62
5 min; MS m/z 223 (M+1, 100%).

B 3-lodo-1-phenethyl-1H-pyrrolo[3,2-b]pyridine

I
N

N
| N
Z =N

To a solution of 1-phenethyl-1H-pyrrolo[3,2-b]pyridine (400 mg, 1.8 mmol) in THF (6 mL)
10 is added N-iodosuccimide (526 mg, 1.3 mmol). This reaction mixture is stirred at rt for 2 h

and then at 45 °C for 2 h. The solvent is removed in vacuo, and the residue is dissolved in

Et,0, washed with 0.5 M NaOH (2X), H,0, and brine, dried over Na,SOy, filtered, and

concentrated in vacuo to yield 540 mg (86%) of the product as a yellow solid. 'H NMR

(CDCls, 300 MHz) 5 8.55 (s, 1H), 7.45 (d, 1H), 7.15-7.05 (m, 1H), 7.09-6.65 (m, 1H), 4.35
15 (s, 2H), 3.10 (s, 3H). LC 0.77 min; MS m/z 249 (M+1, 100%).

C. 1-Phenethyl-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid ethyl ester
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The title conpound is prepared in a simlar manner as Exanple 12C using

1H pyrrol o[ 3, 2- b] pyridi ne and phenethyl brom de as the starting materials.
1H NVR ( GRG2811/B8B4MHz) 6 8.25 (d, 1H), 7.50 (d, 1H), 7PETAB2@0/0600p6 7H)
6.65 (s, 1H), 4.35 (s, 2H), 3.10 (s, 3H). LC 1.62 5mn; M5 mz 223 (M+1,
100% . B 3-1o0do-1-phenethyl-1H pyrrol o[ 3,2-b]pyridine To a solution of

1- phenet hyl- 1H pyrrol o[ 3, 2-b] pyridine (400 ng, 1.8 nmol) in THF (6 n.) 10is
added N-iodosuccimde (526 ng, 1.3 mpj ). This reaction mxture is stirred
at rt for 2 h and then at 45 C for 2 h: solvent is renoved in vacuo,
and the residue is dissolved in Et_20,
brine, dried over Na2504, filter pef concentrated in vacuo to yield 540
ng (86% of the product as a yel|l ow d. 1H NVR (CDCl13, 300 MHz) 6 8.55
(s, 1H, 7.45 (d, 1H), 7.15-7.0! , 7.09-6.65 (m 1H), 4.35 15(s,
2H), 3.10 (s, 3H). LC 0.77 mn; 49 (M+1l, 100% . C.

as the starting material. 1H NVR ( CDC)Z
1H), 7.50 (d, 1H), 7.40-6.80 (m 6H), 4.25 (m 4H), 3.20-2.95 (m 2H),
51.40 (t, 3H). LC 0.65 min; M5 mz 2951, 100%. A m xture of

1- phenet hyl- 1H pyrrol o[ 3, 2-b] pyri di ne-3-carboxylic acid ethyl ester (290
ng, The title compound is prepared in a similar manner as Example 151 using 3-iodo-1-phenethyl-

300 MHz) 6 8.65 (s, 1H), 7.85 (s,

1H-pyrrolo[3,2-b]pyridine as the starting material. '"H NMR (CDCls, 300 MHz) § 8.65 (s,
1H), 7.85 (s, 1H), 7.50 (d, 1H), 7.40-6.80 (m, 6H), 4.60-4.25 (m, 4H), 3.20-2.95 (m, 2H),
5 1.40 (t, 3H). LC 0.65 min; MS m/z 295 (M+1, 100%).

D. 1-Phenethyl-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid hydrochloride

O
OH

A\
N

HCl N

N
=

A mixture of 1-phenethyl-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid ethyl ester (290 mg,

10 0.98 mmol) in MeOH (2.9 mL) and NaOH (1 M, 2.9 mL) is stirred at rt for 2.5 h and then at
70 °C for 1 h. The pH of the reaction is adjusted to ~2 with1 M HCl. The resulting solution is
concentrated to dryness in vacuo. The crude material is used in the next setp without further

purification. LC 0.55 min; MS m/z 267 (M+1).

15 E. 2,2,2-Trifluoro-N- {4-fluoro-3-[1-(1-phenethyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-
piperidin-4-yl]-benzyl}-acetamide
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100.98 mml) in MeOH (2.9 nL) and NaOH (1 M 2.9 nlL) is stirred at rt for
2.5 h and then at 70 Cfor 1 h. The pH of the reaction is adjusted to -2
wi thl M HED.20Tie898esul ti ng solution is concentrated to @CYSIE0/06000@CUO.
The crude material is used in the next setp without further purification.
LC 0.55 mn; MS mz 267 (Mtl). 15E. 2,2,2-Trifluoro-N
{4-fluoro-3-[1-(1-phenethyl-1H pyrrol o[ 3, 2-b] pyri di ne- 3-car bonyl) -

pi peridin-4-yl]-benzyl}-acetam de WO 2011/078984PCT/ 4s2010/ 060006 The
title conpound is prepared in a simlar manner _af Exanpl e 1C using
1- phenet hy1- 1Hpyrrol o[ 3, 2- b] pyri di ne- 3- car boxyl i c +®\ hydrochl oride as the
starting material. 1H NVR (CDC13, 300 WVHz) &8 60-8.50 Fm 1H), 7.62 (s,
1H), 7.60-7.50 (m 1H), 7.40-6.90 (+ r s, 1H, 4.60 (br m
1H), 4.50 (d, 2H), 4.38 (t, 6H), 2.00-1.70(m 4H). LC Kt
0.82 mn; M5 mlz 553 (M+1l). F.
1-4- (5- Ami nonet hy1- 2-f 1 uggo- phgnyl) -pi peri ¢i n-1-y11-(1-phenet hyl -1H-pyrrolo
di hydr ochl ori de NH2 2HCI The title

r manner as Exanpl e 1D using

conmpound is prepared inffa sifml
2,2,2-trifluoro-N{4- =
fluoro-3-[1-(1-phenethyl-1H pyryol o[ 3, 2-b] pyri di ne-3-car bonyl) - pi peri di n- 4-
y1l] - benzy1l}-

The title compound is prepared in a similar manner as Example 1C using 1-phenethyl-1H-
pyrrolo[3,2-b]pyridine-3-carboxylic acid hydrochloride as the starting material. 'H NMR
(CDCls, 300 MHz) 6 8.60-8.50 (m, 1H), 7.62 (s, 1H), 7.60-7.50 (m, 1H), 7.40-6.90 (m, 9H),

5 6.65 (brs, 1H), 4.60 (br m, 1H), 4.50 (d, 2H), 4.38 (t, 2H), 3.40-2.85 (m, 6H), 2.00-1.70 (m,
4H). LC Rt 0.82 min; MS m/z 553 (M+1).

F. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1-phenethyl-1H-pyrrolo[3.2-

blpyridin-3-vl)-methanone dihydrochloride

10
NH, 2HCl

The title compound is prepared in a similar manner as Example 1D using 2,2,2-trifluoro-N-{4-

fluoro-3-[1-(1-phenethyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-piperidin-4-yl]-benzyl } -
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WO 2011/ 078984PCT/ US2010/ 060006 acetam de as the starting material. 1FI NWVR
(DVBO-d6, 300 MHz) 6 8.79 (d, 1H), 8.61 (d, 1H), 8.55-8.30 (m 4H),

7.75-7. 55V0p1121$9847. 45-7.30 (m 1H), 7.30-6.95 (m 7H) pCA/UB0e14/06M0¢ m 2H),
4.55 (br m 1H), 4.10-3.90 (m 2H), 3.30-2.90 (m 6H), 1.95-1.55 (m 4H).
LC 0.58 min; M5 mz 457 (M1l), 241. EXAMPLE 17

[ 4- (5- Am nonet hyl- 2-fl uor o- phenyl )-pip eri din-1-yl1l]-[1-(2-pip

eridin- I [ i ydro
ol of [ qgctarfddilhe %m%ﬁngayt%f?%] ?@ﬁ‘ﬂﬁ M:? GigB Jou ) STRATANONS 61

1H- pyr r ol 8.58-803 (o, i4d)ne 76-. 554(ng 2H])67 4517080 (i, i181),THE0-6 16 (ﬁL)7Hl)s4 add@d

Ni odosucci m de ég.OG %7 18.1 Preciptation occurs after a

m nut es. (mr%l)#b ﬂqrélh ity iéoéo‘%ﬂ@w&) 380290 (u OHp 1. 8§rér5r§|(§m4H)TH€ 0.58
preci pt b? filtration and is washed with a smalll anount of
THF and eptane e reg tin white solid is dried in vacuo. The yeild of
the Feaction is 4.1 g (quantitative). 1FINVR (DVSO d6, 300 WMHz) 6 8.40 (s,
1H, 7.90-7.70 (m 2H), 7.15 (d, 1H). LC 0.41 min; M5 nlz 245 (M+1l). 20B
3-10do-1-(2-piperidin-1-yl-ethyl)-1H pyrrol o[ 3, 2-b] pyridine WO

2011/ 07 898ARPY/US2010/ 060006 The title conmpound is prepared in a simlar
manner as Exanpl e 12C usi ng 3-iodo- 1Hpyrrol o] 3, 2-b] pyri di ne and

N- ( 2- chl[8r(6eahinosiiyéReilupsopheirdepiporidide -gd-[ {2 pieadn: hyl-ethyrlifal s. 1H NVR
chCL3, 300 d . 7.55 (s, 1H), 7.15 (d, 1H),
b2 (1P #%WE@]E%“?P% é‘il)‘“ %;)”Eﬁeféq‘éfﬂl(ofm 1. NS 35H%m 6H).(LC o s

mn; M5 niz 356 (Mrl). C NH, 3HCI

1-(2-Piperidin-1-yl-ethyl)-1H pyrrol of 3, 2- 1Apy, i di ne-3 3-carboxylic acid
et hyl ester

N
Bk
/}
)

A. 3-lodo-1H-pyrrolo[3,2-b]pyridine

10

I
N

Dh
Z N
H

To a solution of 1H-pyrrolo[3,2-b]pyridine (1.94 g, 16.4 mmol) in THF (10 mL) is added N-
iodosuccimide (4.06 g, 18.1 mmol). Preciptation occurs after a few minutes. The reaction is

15 continued to stri at rt overnight. The preciptate is collected by filtration and is washed with a
smalll amount of THF and heptane. The resultin white solid is dried in vacuo. The yeild of
the reaction is 4.1 g (quantitative). '"H NMR (DMSO-d6, 300 MHz) & 8.40 (s, 1H), 7.90-7.70
(m, 2H), 7.15 (d, 1H). LC 0.41 min; MS m/z 245 (M+1).

20 B. 3-lodo-1-(2-piperidin-1-yl-ethyl)-1H-pyrrolo[3,2-b]pyridine
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The title conpound is prepared in a simlar manner as Exanple 151 using
3-io0do-1-(2- 10 piperidin-1-yl-ethyl)-1H pyrrol o[ 3, 2-1Apyri dine as the
starti ng waterw@Eses41lH NVR (CDCL13, 300 MHz) 6 8.65 (d, 1PFCT/US2m0/06@06 1H),
7.70 (d, 1H), 7.20-7.10 (m 1H), 4.45 (q, 2H), 4.20 (t, 2H), 3.70 (t, 2H),
2.50-2.30 (m 4H), 1.65-1.35 (m 9H). LC 0.41 min; M5 mz 302 (M:l). D.
1-(2-Piperidin-1-yl-ethyl)-1H pyrrol o[ 3, 2- 1Apyri di ne- 3-car boxylic acid

di hydrochl oride WO 2011/078984PCT/ US2010//060006 A ni xture of

1-(2-pi peridin-1-yl-ethyl)-1H pyrrol@[ 3, 2/b] pyri di ne-3-carboxylic acid
ethyl ester (110 ng, 0.36 mml) | 28 .1 nm) and NaOH (1 M 1.1 nl) is
stirred at rt for 2.5 h and then 3 \., 1 h. The reaction mxture is
concentrated in vacuo to renove t anol. The pH of the resulting

m xture is ajusted to -4 with3 MHCL. The\resulting solution is
concentrated to dryness in vacuo . The cr4dde material is used in the next
setp without further purification. 2,2,2-Trifluoro-N-(4-fl uoro-3-
{1- 1-1-(2-piperidin-1-yl-ethyl)-1H pyrrqlo 1-3, 2-bl pyridi ne-3- 10carbonyl ]
-pip eridin-4-yl}-b enzyl)-ac etam de itle conpound is prepared in a
simlar manner as Exanple 1C using
1-(2-piperidin-1-ylethyl)-1H pyrrol o[ 3, yri di ne- 3-carboxylic acid
di hydrochl oride as the starting material. 1H NMR (CDC13, 300 MHz) 6

8. 60- 8. SIhe(title cbhpourdd ﬁ;a)rélﬁa,re(ﬂjhi)a, simhilZSmanied a§ Bxaniplp ,12T. 12 meBG-9doA3{-m 4H),

?m;s ° (b%ﬁ’m&@)ﬁdﬂm e@ @rﬁ%ﬁ%@@ Bﬁé@%h ydmh?m@(e@g t@%%&%%ma i (M
2. 00-1. 71%'21&_(1&2!11 tDel, L3otPvitt-38 8(d8 (s Sy, 765 (| 11%, 6357 veyMP 151 & 12604 00HL) -

281.
1- 4-15- AH)NBKEE(HZHY, 2. $0-230@mp AHNYIT)O-p 3P €m, dHN-1IC §.43 ndin IMS2n pi36(Meiln- 1- vyl -
thyl)-1H5pyrrol o 3, 2- bl pyri di n-3-yl1]-nmet hanone tri hydrochloride To a

m xture of 2,2,2-trifluoro-N(4-fluoro-3-

{1-[1-(Z=p i

b] pyr | di?cde!gfﬁa&lf)lg#yi BQH.% 1%% %@@?%3 S YIS ) 15 ol )
in MeOH (5 m.) is added aqueous K2CCB 168 Zg/ 1.21 mmol, dissolved in 1 nL
H20). This m xture is 10stirred at rt d then 45 C for 1.5 h. LC/ MS

i ndicates the reaction is conpleted. Th ction mxture is concentrated
in vacuo to renove nost of the netjjanol / and the residue is dissolved in
H20. The solution is acidified t® p {th 3 MHCL. The resulting solution
is filtered, and the filtrate ig|lpurj|/fied by HPLC to give 42 ng (48% of
the product as a white solid. 11-
1H), 8.51 (d, 1H), 8.45-8.10 (m 6H),

The title compound is prepared in a similar manner as Example 151 using 3-iodo-1-(2-

10 piperidin-1-yl-ethyl)-1 H-pyrrolo[3,2-b]pyridine as the starting material. '"H NMR (CDCls, 300
MHz) 6 8.65 (d, 1H), 8.10 (s, 1H), 7.70 (d, 1H), 7.20-7.10 (m, 1H), 4.45 (q, 2H), 4.20 (t, 2H),
3.70 (t, 2H), 2.50-2.30 (m, 4H), 1.65-1.35 (m, 9H). LC 0.41 min; MS m/z 302 (M+1).

D. 1-(2-Piperidin-1-yl-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid dihydrochloride
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15 2H). LC 0.40 min; M5 nlz 464 (M1l), 192. EXAWVPLE 18

201- 4- (5- Ami nonet hyl- 2-fl uor o- phenyl) - pi peridin-1-y11-1-1-(2-pyrrolidin-1-y
| - et hyl ) -wbR0pye78ssiio [ 3 , 2-bl pyridin-3 -yl] -nmethanone ®PCirrugdelo/ocivheri de
WO 2011/ 078984PCT/ US2010/ 060006 A.
3-10do-1-(2-pyrrolidin-1-yl-ethyl)-1H pyrrolor3,2-blpyridine | The title
compound is prepared in a simlar manner as Exanple 12C using 3-iodo-1H
Spyrrol o[ 3, 2-b] pyridine and N-(2-chl ogpet hyl) pi perdi ne hydrochl oride as the
starting materials. iti NVR (CDCl3, 30 H 6 8.65 (s, 1H), 7.65 (d, 1H),
7.55 (s, 1H), 7.15 (d, 1H), 4.25 , 2.80 (t, 2H), 2.70-2.50 (m 4H),
1.90-1.70 (m 4H). LC 0.54 min; 42 (M+l), 192. 10B.
1-(2-Pyrrolidin-1-yl-ethyl)-1H pyrro| or 3y 2- bpywgr i di ne- 3- car boxylic acid
ethyl ester WD 2011/078984PCT/ 832 0006 The title conpound is
prepared in a simlar manner as EXanpl e\ 151 usi ng 3-i odo-1-(2-
pyrrolidin-1-yl-ethyl)-1H pyrrol o[ 3, 2-Npyridine as the starting nmaterial.
1H NWR (CDC13, 300 MHz) 6 8.70 (d, 1H¢ 8.10 (s, 1H, 7.75 (d, 1H),
7.25-7.10 (m 1H), 4.45 (q, 2H), 4.25 :

9

A mixture of 1-(2-piperidin-1-yl-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid ethyl
ester (110 mg, 0.36 mmol) in MeOH (1.1 mL) and NaOH (1 M, 1.1 mL) is stirred at rt for 2.5

h and then at 70 °C for 1 h. The reaction mixture is concentrated in vacuo to remove the
5 methanol. The pH of the resulting mixture is ajusted to ~4 with3 M HCI. The resulting
solution is concentrated to dryness in vacuo. The crude material is used in the next setp

without further purification.

E. 2.2 2-Trifluoro-N-(4-fluoro-3-{1-[1-(2-piperidin-1-yl-ethyD)-1H-pyrrolo[3.2-blpyridine-3-

10 carbonyl]-piperidin-4-vl}-benzyl)-acetamide
8
Z N

O
The title compound is prepared in a similar manner as Example 1C using 1-(2-piperidin-1-yl-
ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid dihydrochloride as the starting material.

'"HNMR (CDCL, 300 MHz) § 8.60-8.50 (m, 1H), 7.62 (s, 1H), 7.75-7.65 (m, 1H), 7.25-6.95
15 (m, 4H), 6.60 (br s, 1H), 4.70 (br m, 1H), 4.59 (d, 2H), 4.24 (t, 2H), 3.35-2.85 (m, 4H), 2.73
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52H), 2.90 (t, 2H), 2.60-2.40 (m 4H), 1.85-1.70 (m 4H), 1.45 (t, 3H). LC
0.55 mn; M5 nfz 288 (M+l), 165. 10A m xture of
1- ( 2- pyr rwbi2diwn789syl - et hyl ) - 1H pyrrol o[ 3, 2- Npyri di ne- 3- earhszy0io6008€i d
ethyl ester (105 ng, 0.44 mol) in MeOH (1.1 nL) and NaOH (1 M 1.1 nlL) is
stirred at at 70 Cfor 1 h. The reaction m xture is concentrated in vacuo
to renove the nethanol. The pH of the resulting mxture is adjusted to -4
with 3M r€ |l s t cuo.
The crucft@mgtje_r??g[ S@ ?ﬁlﬁge@{%ex gz@g%\% ’gaﬁﬁl’%gﬁggép(?%én |%/gt|on
15 C 260,(RAni3dluor o- N—(4 fluoro-3- {1-
1-1-(2-pyrrolidin-l-yl-ethyl)-1Hpyrrolo r3 , 2-bl pyridi ne-3- carbonyl ]
- pi peridin-4-yl}-benzyl)-ac etam de WO 2011/ 078984PCT/ US2010/ 060006 The
title com@uBdainthoRieRAetudrb- p%e@lﬁfbip@ﬁdﬂi{ﬁﬂ‘@ﬁf[lﬁ§-p@%?i'3[ﬁl-?—vi-€thk&ﬁl m
1-(2- pyrro1 [ d| n-T-yT et hyl) 1H-pyrro| o[ 3, 2-B] pyridine-3-carboxylic acid

‘ A8 pponGtre hlotide NVR (CDC13, 300 MHz) 6
860850(m 1H) 788(5 1H), 775765(m 1 I6 95 5(m 4H), 6.70
(br m 1H), 4.75 (br m 1H), 4.49 (d, 2H), 4.28 (t 2%&% 3.35-3.30 (m 4H),
2.93 (t, 2H), 2.50-2.30 (m 4H), 2.05-1.65 8H). LCR 0.62 mn; MS mz
546 (M+l), 217. E
1-4-(5- Ami nonet hy1-2-f| uor o- phenyl)- pi peri y1141-(2-pyrrolidin-1-yl-

hyl ) - 1Hpyrrol o[ 3, 2- bl pyri di n-3 N et S i hydrochl ori de To a
m xture of 222tr|fluor8||\|-( -1 us {1- [1-(2-pyrro
lidin-1-yl-ethyl)-1H pyp 3, 2- F

b] pyri di ne- 3- car bonyl1] - 4-y1}-benzyl)-acetanm de (110 ng, O0.20
mmol) in MeOH (5 L) is gdueous K2CO3 (61 ng, 1.61 mmol, dissolved in
1 mL H20). This mxture iS stiryed at rt 1 h and then 45 C for 2 h. LCOM

i ndicates the reaction is corrp%t ed. The

O
To a mixture of 2,2,2-trifluoro-N-(4-fluoro-3-{1-[1-(2-piperidin-1-yl-ethyl)-1H-pyrrolo[3,2-
b]pyridine-3-carbonyl]-piperidin-4-yl } -benzyl)-acetamide (85 mg, 0.15 mmol) in MeOH (5
mL) is added aqueous K,CO; (168 mg, 1.21 mmol, dissolved in 1 mL H,O). This mixture is
10 stirred at rt 1 h and then 45 °C for 1.5 h. LC/MS indicates the reaction is completed. The
reaction mixture is concentrated in vacuo to remove most of the methanol, and the residue is
dissolved in H,O. The solution is acidified to pH 3 with 3 M HCI. The resulting solution is
filtered, and the filtrate is purified by HPLC to give 42 mg (48%) of the product as a white
solid. "HNMR (DMSO-d6, 300 MHz) & 10.8 (br s, 1H), 8.51 (d, 1H), 8.45-8.10 (m, 6H),
15 7.60-7.45 (m, 1H), 7.45-7.30 (m, 2H), 7.30-7.15 (m, 1H), 4.90-4.80 (m, 2H), 4.70 (br m, 1H),
4.10-3.90 (m, 2H), 3.25-2.75 (m, 6H), 2.50-2.30 (m, 4H), 1.90-1.50 (m, 8H), 1.50-1.25 (m,
2H). LC 0.40 min; MS m/z 464 (M+1), 192.

EXAMPLE 18
20 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-vl]-[ 1-(2-pyrrolidin-1-yl-ethy])-1H-

pyrrolo[3.2-blpyridin-3-yl]-methanone trihydrochloride
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WO 2011/ 078984PCT/ US2010/ 060006 reaction m xture is concentrated in vacuo
to renove nost of the nethanol, and the residue is dissolved in H20. The
sol uti on we 2ac/dsfsted to pH 3 with 3 M HCL. The resulti RgTASRU0I060V06 S
filtered, and the filtrate is purified by HPLC to give 112 ng
(quantitative) of the product as a light yellow solid. 1H NVR (DVSO d6, 300
MHz) 6 10.2 (br s, 1H), 8.55 (d, 1H), 8.41 (d, 51H), 8.33 9s, 1H), 8.19 (br
s, 4H), 7.60-7.40 (m 2H), 7.40-7.30 (m 1H, 7.1Q46.95 (m 1H), 4.80-4.60
(m 2H), 4.30 (br m 1H), 4.10-3.95 (m 2H), 3.00-3.%65 (m 2H), 3.65-3.45
(m 2H), 3.20-2.80 (m 4H), 2.15-1.50 (m 10H LC &wﬁﬂ8 mn; M5 mz 450
(M+1l). EXAMPLE 19 10[ 445 - Ami nometh . 2'pi p
eridin-l-yl]-(1Hpyrro lo [2, D-b] pyri d\n - met hanone di hydrochl ori de
NH2 2HC A
2,2,2-Trif|uoro-N—{4-quoq9
eridin-4-yl]- benzyl} -acets

3, 0 15 The'title conmpound is prepared in a
simlar manner as Exanpllg 1C g 1H pyrrol o[ 2, 3- b] pyri di ne-3-carboxylic
acid as the starting mategial: NVR (CDC13, 300 MHz) 6 9.8 (bs, 1H), 8.4
(m 1H, 8.2 (m 1H), 7.6 (d, ?} 7.3-7.0 (m 3H), 6.75 (bs, 1H), 4.6 (m

2H), 4.45
O

A. 3-lodo-1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrrolo[3,2-b]pyridine
I

N\ \
] ;
O
The title compound is prepared in a similar manner as Example 12C using 3-iodo-1H-
5  pyrrolo[3,2-b]pyridine and N-(2-chloroethyl)piperdine hydrochloride as the starting materials.
'H NMR (CDCls, 300 MHz) § 8.65 (s, 1H), 7.65 (d, 1H), 7.55 (s, 1H), 7.15 (d, 1H), 4.25 (t,

2H), 2.80 (t, 2H), 2.70-2.50 (m, 4H), 1.90-1.70 (m, 4H). LC 0.54 min; MS m/z 342 (M+1),
192.

10 B. 1-(2-Pyrrolidin-1-yl-ethyD-1H-pyrrolo[3,2-blpyridine-3-carboxvlic acid ethyl ester
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20(m 2H), 3.2 (m 3H, 2.5 (m 1H, 1.9 (m 2H), 1.8 (m 2H . LCV5 nlz 449
(MtH) . B.

[ 4- (5- Amiworretinggss2- f | uor o- phenyl ) - pi peri di n- 1-y1] - ( 1H pgrrusk@p@e®@obd] pyri di
n-3-yl) - net hanone di hydrochl oride WD 2011/078984PCT/ US2010/ 060006 NH2
2HCI The title conpound is prepared in a simlar manner as Exanple 5D
using 2,2,2-trifluoro-N {4-

fluoro-3-[1-(1H pyrrol of 2, 3-b] pyri di ne- 3- C’V&r/hamyl) - pi peridin-4-yl]-benzyl}

-acetam de as the starting material. NVR (DVSO-d6, 300 MHz) 6 12.4 (bs,
1H), 8.4 (bs, 2H), 8.2 (m 1H), 57.9 ( , 7.6 (m 1H), 7.4 (m 1H), 7.2
(m 2H, 4.4 (m 2H), 4.0 (m 2H.,N3. m 3H), 1.95-1.8 (m 4H). LCV5S nlz
353 (MtH). EXAMPLE 20 10[ 445 - A
eridin-l-yl]- [1 -(2-nethoxy-et rrolo[2,3 -

b] pyri di n- 3-y1] - net hanone di hydr oriMe NH2 2HCI WO

2011/ 078984PCT/ US2010/ 060006 The title dgonmpound is prepared in a simlar
manner as Exanple 2A using 1H pyrrol o[ 2/ 3- b]pyridine-3-carboxylic acid as
the starting material. 1HNVR (CDC13, 300 MHz) 6 10.5 (bs, 1H), 8.5 (m 1H),

8.4 (m 1H), 8.1 (m 1H), 7.2 (m 1H),<ﬁ;5(s, 3H). LCVMB mz 177 (M+H).

-2-fluoro-phenyl)-pip

The title compound is prepared in a similar manner as Example 151 using 3-iodo-1-(2-
pyrrolidin-1-yl-ethyl)-1H-pyrrolo[3,2-b]pyridine as the starting material. 'H NMR (CDCls,
300 MHz) § 8.70 (d, 1H), 8.10 (s, 1H), 7.75 (d, 1H), 7.25-7.10 (m, 1H), 4.45 (q, 2H), 4.25 (t,

5  2H), 2.90 (t, 2H), 2.60-2.40 (m, 4H), 1.85-1.70 (m, 4H), 1.45 (t, 3H). LC 0.55 min; MS m/z
288 (M+1), 165.

C. 1-(2-Pyrrolidin-1-yl-ethyl)-1H-pyrrolo[3.2-b]pyridine-3-carboxvlic acid dihydrochloride
O

OH
N

N 2HCI
N

O
10 A mixture of 1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid ethyl
ester (105 mg, 0.44 mmol) in MeOH (1.1 mL) and NaOH (1 M, 1.1 mL) is stirred at at 70 °C

N
=

for 1 h. The reaction mixture is concentrated in vacuo to remove the methanol. The pH of the
resulting mixture is adjusted to ~4 with 3M HCI. The resulting solution is concentrated to
dryness in vacuo. The crude material is used in the next setp without further purification.

15
D. 2.2.2-Trifluoro-N-(4-fluoro-3-{1-[1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrrolo[3.2-b]pyridine-3-

carbonyl]-piperidin-4-vl}-benzyl)-acetamide
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5B. 1-(2- Met hoxy-ethyl)-1H pyrrol o[ 2, 3-b] pyri di ne- 3-carboxylic acid nethyl
ester O/ O The title conpound is prepared in a simlar manner as Exanple 2B
usi ng 1HWworpalwp®43- b] pyri di ne-3-carboxylic acid net hpCTast@w/0a®0¢ he
starting material. 1HNVR (CDC13, 300 MHz) 6 8.4 (m 2H), 8.1 (s, 1H), 7.2
(m 1H), 4.5 (t, 2H), 3.9 (s, 3H, 3.8 (t, 2H), 3.3 (s, 3H. 10 LCMS mz
235 (MtH). The title conpound is prepared in a simlar manner as Exanple 8C
using 1-(2-nethoxy- 15ethyl)-1H pyrrol o[ 2, 3-b] pyry di neg3- carboxylic acid

met hyl ester as the starting material.1lH NWR 300 MHz) 6 8.3 (m

2H), 8.2 (s, 1H), 7.3 (m 1H), 4.5 (t, 2H), 3./775 (% , 3.2 (s, 3H). LCvs
mz 221 (MtH). 20 WD 2011/ 078984PCT/ US2010£860006/D. - F
2,2,2-Trifluoro-N-(4-fluoro-3- {1- - e etQ1yI§-1H-pyrroIo [2,3

-b] pyridine-3 - carbonyl] -pi@.eridin-2-y gnzyl) -acetam de The title
conpound is prepared in a sim ¢ anpl e 1C using 1-(2-met hoxy-
5 ethyl)-1Hpyrrol o] 2, 3- blpyri di ne- lic acid as the starting
material. 1H- NVR ( CDC13,(3 6 835 (m 1H, 81 (m 1H), 7.7 (s, H),
7.2 (m 3H, 7.1 (m 1 s, 1H, 4.65 (m 2H, 4.5 (m 4H, 3.8 (m
2H), 3.3 (s, 3H), 3.15 1.9 (m 2H), 1.8 (m 2H . LCM5 niz 507
(MtH) . 10E.

[ 4- (5- Am nonet hyl- 2-f | uor o- pheAyl) - pi peri di n-1-y1]-[ 1- (2- met hoxy-et hyl ) - 1H
pyrrol o[ 2, 3- b] pyridin-3-yl]-fethanone hydrochl ori de

O

The title compound is prepared in a similar manner as Example 1C using 1-(2-pyrrolidin-1-yl-

ethyl)-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid dihydrochloride as the starting material.
'H NMR (CDCls, 300 MHz) 3 8.60-8.50 (m, 1H), 7.88 (s, 1H), 7.75-7.65(m, 1H), 7.25-6.95

5 (m, 4H), 6.70 (br m, 1H), 4.75 (br m, 1H), 4.49 (d, 2H), 4.28 (t, 2H), 3.35-3.30 (m, 4H), 2.93
(t, 2H), 2.50-2.30 (m, 4H), 2.05-1.65 (m, 8H). LC Rt 0.62 min; MS m/z 546 (M+1), 217.

E. [4-(5-Aminomethyl-2-fluoro-pheny)-piperidin-1-y1]-[ 1-(2-pyrrolidin-1-yl-ethyl)-1 H-

pyrrolo[3.2-blpyridin-3-yl]-methanone trihydrochloride

@)
N

N z
@g

Z =N

Q{J

To a mixture of 2,2,2-trifluoro-N-(4-fluoro-3-{1-[1-(2-pyrrolidin-1-yl-ethyl)-1 H-pyrrolo[3,2-

NH,

3HCI

10

b]pyridine-3-carbonyl]-piperidin-4-yl}-benzyl)-acetamide (110 mg, 0.20 mmol) in MeOH (5
mL) is added aqueous K,CO; (61 mg, 1.61 mmol, dissolved in 1 mL H,O). This mixture is
stirred at rt 1 h and then 45 °C for 2 h. LC/MS indicates the reaction is completed. The
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NH2 2HCI The title conpound is prepared in simlar manner as Exanple 5D
using 2,2,2-trifluoro-N(4- fluoro-3- {1-[1-(2-nmethoxy-ethyl)-1H pyrrolo

[ 2,3 -Db] pyoi2dimes®4- car bonyl ] -pi p eridin-4-yl} - 15benzptyAscenaniode as t he
starting material. 1H NVR (DMSO-d6, 300 MHz) 6 8.4 (m 1H), 8.2 (bs, 2H)
8.1 (m 1H, 7.9 (s, 1H, 7.6 (m 1H, 7.4 (m 1H), 7.2 (m 2H), 4.5 (m
4H), 4.0 (m 2H), 3.7 (m 2H), 3.25 (s, 3H), 3.2 (m 3H, 1.9 (m2H), 1.75
(m 2H). 4: - / CAL
NS TR s e Rkt S T G e e R R g
denonst rdagsetyebyn H1Q. iThs shletion Fragli aktolpths Iniithay Y1 IPGT. € hloyreful@hg) santibrkis

val ues)..IN VI TRO TEST P RE all.t actjons.of tryptase, as

Hoscr; bl eRE M ARG cub8dab: HEEC B Bvad e Rtste i) pL vy i
activity; u kphidibho i iC tal 44 Ly 144 Id

pot ent i ’a“i%hig’?%bﬁf%% t 'tﬁgﬁ@?@%@g‘%ﬁp‘ﬁ%?%??I?mﬂﬁr tl Ilqgr? 5c?f (tdf H%s 8c‘:4alt (éir ytic
acti¥it ylHyay.38Osnid)s Bri@dbioy 4HNE7.60+ 7 H0t(mo 2B ZA4te 7 30 <my 1HNG . 1(7€.96 €l UH AT

S0l ai ed Mkl (anh cr JhBagh 156+ 855 Gl Stk o dra Dy pea S Bipbbsed
in yeasts geblgs mEIBEM | R by (SAONR! 100D F78$hh! $1535,8 455 9kiah ned using
i sol ated native enzyne or the expressed enzyne. The assay procedure enpl oys

a
(
1

EXAMPLE 19
10 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1 H-pyrrolo[2,3-b]pyridin-3-yl)-

methanone dihydrochloride

NH, 2HCI
0
N
AN
» D F
N
N"H

A. 2,2,2-Trifluoro-N- {4-fluoro-3-[ 1-(1 H-pyrrolo[2,3-b]pyridine-3-carbonyl)-piperidin-4-yl]-

O
&F
N
Q H F
N F
N
I/\ F
N
N"H

The title compound is prepared in a similar manner as Example 1C using 1H-pyrrolo[2,3-

b]pyridine-3-carboxylic acid as the starting material. 'H-NMR (CDCls, 300 MHz) & 9.8 (bs,

1H), 8.4 (m, 1H), 8.2 (m, 1H), 7.6 (d, 1H), 7.3-7.0 (m, 3H), 6.75 (bs, 1H), 4.6 (m, 2H), 4.45
20 (m,2H), 3.2 (m, 3H), 2.5 (m, 1H), 1.9 (m, 2H), 1.8 (m, 2H). LCMS m/z 449 (M+H).

benzyl}-acetamide

15

B. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1H-pyrrolo[2,3-b]pyridin-3-yl)-

methanone dihydrochloride
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a 96 well mcroplate (Costar 3590) using
L- pyrogl utanyl -L-prolyl-L-arginine-para- nitroanilide (S2366: Quadratech)
as subst reDeo(legssati al | y as descri bed by McEuen et. al PCBiusetiems@@har m
1996, 52, pages 331-340). Assays are performed at room tenperature using
0.5nmM substrate (2 x Km and the mcroplate is read on a mcropl ate reader
(Beckman 20Bi onek Pl ate reader) at 405 nm wavel ength. Material s and Met hods
for Tryptase primary screen (Chronopgenic assaygy éﬁl@qy buffer 50 MM Tri s
(pH 8.2), 100 nmM NaCl, 0.05% Tween 20, 50 i/.tg/ nt "heparin. 25Substrate

bngl e point determ nation) 30

S2366 (Stock solutions 0of02.5
Tryptase Stocks of 310 i.t
Add 60 tL of dilute
buffer) to each we
20 1iM volunme 20
vol ume of 20 tL

onpound in duplicates , final concentration of
zyme at afinal concentration of 50 ng/nL in a
1 ﬂ?8984PCT/ UsS2010/ 060006

The title compound is prepared in a similar manner as Example 5D using 2,2,2-trifluoro-N-{4-
fluoro-3-[1-(1 H-pyrrolo[2,3-b]pyridine-3-carbonyl)-piperidin-4-yl]-benzyl} -acetamide as the
starting material. 'H NMR (DMSO-d6, 300 MHz) & 12.4 (bs, 1H), 8.4 (bs, 2H), 8.2 (m, 1H),

5 7.9 (m, 1H), 7.6 (m, 1H), 7.4 (m, 1H), 7.2 (m, 2H), 4.4 (m, 2H), 4.0 (m, 2H), 3.2 (m, 3H),
1.95-1.8 (m, 4H). LCMS m/z 353 (M+H).

EXAMPLE 20
10 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1 H-pyrrolo[2,3-
b]pyridin-3-yl]-methanone dihydrochloride

NH, 2HCI
@)
N
| S F
\

N
bz
N

SN

15 A. 1H-Pyrrolo[2,3-b]pyridine-3-carboxylic acid methyl ester

0
O

N\
TN
=N
H

N
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Total volune for each well is 100 pL Agitate briefly to mx and incubate
at roomtenp in the dark for 30 m nutes Read absorbencies at 405 nM Each
pl at e haswohe1ifwoB4sawi ng controls: 5Totals : 60 pL of sub®CTAiSeq108600pé of
buffer (wwth 0.2%final concentration of DVMSO, 20 pL of enzyme
Non-specific: 60 pL of substrate, 40 pL of buffer (with 0.2% DVSO)
Total s: 60 pL of substrate, 20 pL of buffer (No DVBO, 20 pL of enzyne

T e L

above empmdméaatcatﬁmyn@m@umleusmrmgjmdtenml ﬁWMRe(C@ﬂ@Boo MHi)OBIlOWI (bg
final concent rations: 10 tM d| I ut| ons

carried %8 éﬁﬂhéﬁl)y%“ (rFolﬂ)e@elr(}?ﬂ d@azfz (Whém}ér%'sqsnﬁlﬂe m

determ nation, a standard conpound is used to derive |IC 50 for corrparl son.
Fromthe IC 50 value, the Ki can be cal cul ated 15using the foll ow ng

f or nul a:B.Ki-(2=Mec@oR) {cthyh- [ Biplysbicd? 81 pyrdincFheathekgh Taoid heseyl esttri bi t ory
potency for the conpound of fornmula | is Ki value of 26 nM WO

2011/ 078984PCT/ US2010/ 060006 Table 1: Agtivify of conpounds agai nst

bet a- Trypt ase EXAMPLE O

B
Z N

N H
O\

The title compound is prepared in a similar manner as Example 2B using 1H-pyrrolo[2,3-

b]pyridine-3-carboxylic acid methyl ester as the starting material. "H-NMR (CDCls, 300

MHz) 6 8.4 (m, 2H), 8.1 (s, 1H), 7.2 (m, 1H), 4.5 (t, 2H), 3.9 (s, 3H), 3.8 (t, 2H), 3.3 (s, 3H).
10 LCMS m/z 235 (M+H).

C. 1-(2-Methoxy-ethyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid

@)
OH
T TN
N/ NH
O\

The title compound is prepared in a similar manner as Example 8C using 1-(2-methoxy-

15 ethyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid methyl ester as the starting material. 'H-
NMR (DMSO-d6, 300 MHz) & 8.3 (m, 2H), 8.2 (s, 1H), 7.3 (m, 1H), 4.5 (t, 2H), 3.75 (t, 2H),
3.2 (s, 3H). LCMS m/z 221 (M+H).

20
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Tryptase Ki (nM) 1 221 2 538 3 915 4 1100 5 220 6 51% @ 10 nM 7 37% @ 10
mi 8 99 9
WO 2011/078984 PCT/US2010/060006

D. 2,2,2-Trifluoro-N-(4-fluoro-3- {1-[ 1-(2-methoxy-cthyl)-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]-piperidin-4-yl}-benzyl)-acetamide

0
A
0 H F
N F
AN
| ) F
N7 TLT
O\

The title compound is prepared in a similar manner as Example 1C using 1-(2-methoxy-

5 ethyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid as the starting material. "H-NMR (CDCl,
300 MHz) 6 8.35 (m, 1H), 8.1 (m, 1H), 7.7 (s, H), 7.2 (m, 3H), 7.1 (m, 1H), 6.6 (bs, 1H), 4.65
(m, 2H), 4.5 (m, 4H), 3.8 (m, 2H), 3.3 (s, 3H), 3.15 (m, 3H), 1.9 (m, 2H), 1.8 (m, 2H). LCMS
m/z 507 (M+H).

10 E. [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1 H-pyrrolo[2,3-
b]pyridin-3-yl]-methanone hydrochloride

NH, 2HCI
)
N
| S F
B

N
=
N

o<

The title compound is prepared in a similar manner as Example 5D using 2,2,2-trifluoro-N-(4-
fluoro-3-{1-[1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-piperidin-4-yl} -

15 benzyl)-acetamide as the starting material. '"H NMR (DMSO-d6, 300 MHz) § 8.4 (m, 1H), 8.2
(bs, 2H), 8.1 (m, 1H), 7.9 (s, 1H), 7.6 (m, 1H), 7.4 (m, 1H), 7.2 (m, 2H), 4.5 (m, 4H), 4.0 (m,
2H), 3.7 (m, 2H), 3.25 (s, 3H), 3.2 (m, 3H), 1.9 (m,2H), 1.75 (m, 2H). LCMS m/z 411
(M+H).
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BIOLOGICAL ACTIVITY

The properties of the compound of the present invention are demonstrated by: 1) its

beta-Tryptase Inhibitory Potency (ICsq and K; values).

IN VITRO TEST PROCEDURE

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

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

0.5mM substrate (2 x K;y) and the microplate is read on a microplate reader (Beckman

Biomek Plate reader) at 405 nm wavelength.

Materials and Methods for Tryptase primary screen (Chromogenic assay)

Assay buffer
50 mM Tris (pH 8.2), 100 mM NaCl, 0.05% Tween 20, 50 ng/mL heparin.

Substrate
S2366 (Stock solutions of 2.5 mM).

Enzyme
Purified recombinant beta Tryptase Stocks of 310 ug/mL.

Protocol (Single point determination)

e Add 60 uL of diluted substrate (final concentration of 500 uM in assay buffer) to each
well
¢ Add compound in duplicates , final concentration of 20 uM, volume 20 puL

¢ Add enzyme at a final concentration of 50 ng/mL in a volume of 20 uLL
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277 19 203 20 92 W Cdaim 1.A conpound of fornmula (1): such that Ar

an aryl

or a heteroaryl, and the Ar group is beta to the WO

2011/ 078980Rar/0z8B310/ 060006 N, | CH2),, PCT/US2010/060006

10

15

e Total volume for each well is 100 uL

o Agitate briefly to mix and incubate at room temp in the dark for 30 minutes

e Read absorbencies at 405 nM

Each plate has the following controls:

Totals : 60 uL of substrate, 20 uL of buffer (with 0.2% final concentration of DMSO),
20 pL of enzyme

Non-specific: 60 uL of substrate, 40 uL of buffer (with 0.2% DMSO)

Totals: 60 uL of substrate, 20 uL of buffer (No DMSO), 20 uL of enzyme

Non-specific: 60 uL of substrate, 40 uL of buffer (No DMSO)

Protocol (ICsy and K determination)

The protocol is essentially the same as above except that the compound is added in
duplicates at the following final concentrations: 0.01, 0.03, 0.1, 0.3, 1, 3, 10 uM (All dilutions
carried out manually). For every assay, whether single point or ICsy determination, a standard
compound is used to derive ICsy for comparison. From the ICs, value, the K; can be calculated
using the following formula: K; = ICso/(1 + [Substrate]/Ky).

The beta-Tryptase inhibitory potency for the compound of formula I is K value of 26
nM.

84



R3A-- on the aryl wherein, 5is a single or a double bond; X is

i ndependently chosen fromthe group consisting of Nand CGR5; RL and R2 are
each i ndemperdawt7gys4hydr ogen or | ower al kyl; 10R3 is arylrCTarSgéialok@ndg |
cycl oal kenyl, cycl oal kyl, heteroaryl, heteroaryl al kenyl,

het er ocycl oal kenyl, a carbon |inked heterocycl oal kyl or al kyl optionally
substituted by one or nore groups selected from hydroxy, al koxy,

al kyl oxycar bonyl am no, cycl oal kyl, heterocycl oal kyl, R6, -0R6, -S(0)nR6 or
R4 is hydrogen, acyl, al koxy, alkyloxycarbonyl, carboxy, hydroxy,

-00) - NYﬂ%%hﬂ'AmkwwxﬁBmmmomnbhgynﬂdhEmemﬁmd with al koxy,

al kyl c *hnn“'ﬂE:uL ﬂ"“'°“'*n"“!an1“u, hy-droxy StO-matky—er—NYEYZ;
R5 is h = C = ala subs ut ed
with allkoxy, alkyfl éﬁﬂonvlanlno alkvlsulfonvlanlno hydroxy. - S(0)m al Kyl
or -NY1Y2; R6 is 2ryi380r heteroaryl; 20Y1l and Y2 are independently
hydr oggn, al kenyl 3 |dlkyl, aryl, arylalkyl, cycl oal kyl , heteroaryl,
het er odryl al kyl on |[hgier ocycl oal kyl ; or the group -NY1lY2 nay forma cycllic
am ne; [@and N TS Zg[ohoan N-oxide of said compound, a prodrug of said
conmpourd;—=a pnarng QHJ1%§56XQ&cceptaole Ssal t—of sard conpound, a softvatg of
sai d cgmpotnt—or g fﬁ”’@&i@ Sat— bonpounu 25— 2—the—conpotnt—n—ctaim 1
wher ei —Ri—er—R2—{-5-Hydl M, ahrd—R2—are—hydrogen—3—Fhe—conrpounddin
claim wherein Pg = a h\/rir ogen or a cyano group

10 | 180

11 | 166

12 23,13

13 | 25

14 | 25

15199

16 [ 2.9

17 | 290

18 | 277

19 | 203

20| 92

5
10
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304. The conpound in claim1, wherein: Ar conprises a phenyl group; WO
2011/ 078984PCT/ US2010/ 060006 R and R2 are both hydrogen; R3 is hydrogen;
and is awonglw7ksad. 5 5. The conpound of formula la wreTAiSR010060006 a
single or a double bond; X is independently chosen fromthe group
consisting of Nand CR5;, R and R2 are each independently hydrogen or

| oner al kyl; 15R3 is aryl, aryl al kenyl, cycloal kenyl, cycl oal kyl,

het eroaryl, heteroaryl al kenyl, heterocycl oal kenyl, a carbon |inked

het erocycl oal kyl or al kyl optionally substituted by one or nore groups
sel ect edVeCdiMiydr oxy, al koxy, al kyl oxycarbonyl ami no, cycl oal kyl ,

het erocycl oal kyl, R6, -0R6, -S(0)nR6 or R4 is hydrogen, acyl, alkoxy,
al kyl oxycar bonyl, carboxy, hydroxy, -00)-NYlY2 or al kyl 20optionally
substi t uted wh compowshaf formuy (ldar bonyl ami no, al kyl sul f onyl ami no, hydroxy, -
S(0) 4 al kyl or -NY1YZ;

X~

X/ \X
1
)
/ o)
N
F24/’
~
(CH2)n
3 e
R Ar
R%
R’ ,N/H
H

such that Ar is an aryl or a heteroaryl, and the
10

Ar

R1

—H

2/ N
R™
H

group is beta to the
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WO 2011/ 078984PCT/ US2010/ 060006 RS is hydrogen, al koxy, al kyl oxycarbonyl,
or alkyl optionally substituted with al koxy, al kyl carbonyl am no,

al kyl sul fwoybam7sess hydroxy, -S(0)nmal kyl or -NY1Y2; R6PCS/Us2¢10/060006
heteroaryl; R7 is selected fromthe group consisting of hydrogen or

hal ogen; 5Y1 and Y2 are independently hydrogen, al kenyl, alkyl, aryl,
aryl al kyl, cycl oal kyl, heteroaryl, heteroaryl al kyl or heterocycloal kyl; or
the group -NYl1 may forma cyclic amine; mis zero or an integer 1 to 2;
and n is 2; or,"VN oxi de of said conpound, a prodrug of said
conmpound, a Mephly acceptable salt 10of said conpound, a solvate
of said conpoynd orf a hydrate of said conpound. 6. The conpound in claimb5
wherein hydrogen or Rl and R2 are hydrogen. 7. The conpound in
claimb erein R3 is a hydrogen or a cyano group. 15 8. The conpound in
claim5, wherein: RL and R2 are both hydrogen; R3 is hydrogen; and 20is a
single bond. 9. The conpound of claimb5 wherein: Rl and R2 are both
hydrogeqm¢ﬁ§5§lis hydrogen; is a single bond,

wherein,

_

is a single or a double bond;
X is independently chosen from the group consisting of N and C-R”;
R' and R” are cach independently hydrogen or lower alkyl;

10 R’ is aryl, arylalkenyl, cycloalkenyl, cycloalkyl, heteroaryl, heteroarylalkenyl,
heterocycloalkenyl, a carbon linked heterocycloalkyl or alkyl optionally substituted by one or
more groups selected from hydroxy, alkoxy, alkyloxycarbonylamino, cycloalkyl,
heterocycloalkyl, R®, —OR®, —S(0)mR® or —C(=0)—R";

R” is hydrogen, acyl, alkoxy, alkyloxycarbonyl, carboxy, hydroxy, —C(=0)—NY'Y” or alkyl

15 optionally substituted with alkoxy, alkylcarbonylamino, alkylsulfonylamino, hydroxy, —
S(O)m-alkyl or —NY'Y?;

R’ is hydrogen, alkoxy, alkyloxycarbonyl, or alkyl optionally substituted with alkoxy,
alkylcarbonylamino, alkylsulfonylamino, hydroxy, —S(O)m-alkyl or —NY'Y?;
R’ is aryl or heteroaryl;

20  Y'and Y? arc independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl,
heteroarylalkyl or heterocycloalkyl; or the group —NY'Y? may form a cyclic amine; and
nis2; or
an N-oxide of said compound, a prodrug of said compound, a pharmaceutically acceptable salt

of said compound, a solvate of said compound or a hydrate of said compound.

25
2. The compound in claim 1 wherein R' or R? is hydrogen or R' and R” are hydrogen.
3. The compound in claim 1 wherein R” is a hydrogen or a cyano group.

30 4, The compound in claim 1, wherein:

Ar comprises a phenyl group;
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and R5 i s hydrogen, al koxy, al kyl oxycarbonyl, or alkyl optionally

substituted with al koxy, 30al kyl carbonyl am no. 10. The conpound in claim1l

that i s swDeetidsfssom t he group consi sting of: PCT/US2010/060006

[ 4- (5-am nonet hyl- 2-f | uor o- phenyl) - pi peridin-1-y1]-[1-(2-methoxy-ethyl)-7-m

et hyl - 1Hpyrrol o[ 3, 2- b] pyri di n- 3-y1] - net hanone, WO

2011/ 078984PCT/ US2010/ 060006 [ 445 -am nonet hyl-2-fl uoro-phenyl)-pip

eridi n- gyl W @7 ﬂhﬁr gg met hoxy- et hyl )-1Hpyrrolo [2,3 -c]pyridin-3

-y1] - nethano ne, f anlnonethyl 2-fluoro-phenyl)-pip eridin-I-yl]

47- nethyilihymnguthndy ethyl)-1Hpyrrolo [2,3 -c]pyridin-3 -yl]-nethanone,

5[ 445 agLnonethyl 2-fluoro-phenyl)-pip eridin-1-yl]
-(1-phenéthyl-1Hprrolo [3 , 2- b] pyridin-3 - yl)-nethanone, [445

- am nongt hyl: %l&hﬂoro phenyl) pip eridin-l-yl]- [1

-(2-nmet hoxy-ethyl)-1Hpyrrolo [2,3 - c]pyridin-3 -yl]-nethanone, [445

-amhonet hyl- 2-fl uoro-phenyl)-pip eridin-1-y1]- [1

- ( 2- met oxy- efteydoppbihgyf foehala[l2, 3 - 10b] pyri di n- 3-y1] - net hanone,

[ 4- (3-am nonet hyl - pheny1l) - pi peri din-1-y1]-[1-(2-nmet hoxy-ethyl)-1H pyrrolo
[2,3 -c]pyrydin-3 - yl] -nmethanone, [445 -am nonethyl-2-fluoro-phenyl)-pip

eridin-I-w Qﬁk?-(z-nethoxy-ethoxy)-l-(2-nethoxyethy|)-1FprrroIo [2,3

-c] pyridftn-3 -y1] - met hanone, 15[ 445 -am nonet hyl-2-fl uoro-phenyl)-pip
eridin- I#g - met hoxy- 1- (2- met hoxy-ethyl)-1H pyrrolo [3 ,2-b]pyridin-3
-y1] - et 445 -am nonet hyl- 2-fl uoro-phenyl)-pip eridin-1-yl]- [1

- (2- met hoxy- ,
-am nonet hy1l 0- phenyl)-pip eridin-1-yl1]-(1Hpyrrolo [2,3 -Npyridin-3
-y1)- 20ng#Hanone,

wherein,

10

—

is a single or a double bond;
X is independently chosen from the group consisting of N and C-R”;
R' and R” are cach independently hydrogen or lower alkyl;

15 R’ is aryl, arylalkenyl, cycloalkenyl, cycloalkyl, heteroaryl, heteroarylalkenyl,
heterocycloalkenyl, a carbon linked heterocycloalkyl or alkyl optionally substituted by one or
more groups selected from hydroxy, alkoxy, alkyloxycarbonylamino, cycloalkyl,
heterocycloalkyl, R®, —OR®, —S(0)mR® or —C(=0)—R";

R” is hydrogen, acyl, alkoxy, alkyloxycarbonyl, carboxy, hydroxy, —C(=0)—NY'Y” or alkyl

20 optionally substituted with alkoxy, alkylcarbonylamino, alkylsulfonylamino, hydroxy, —
S(O)m-alkyl or —NY'Y?;
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[ 445 -am nonet hyl-2-fl uoro-phenyl)-pip eridin-l-yl] -(1Hpyrrolo [2,3
-c]pyridin-3 -yl)- nethanone, [445 -am nonet hyl-2-fluoro-phenyl)-pip
eri di n-1 -wb2orifarséspyrrol o [ 2,3 -b] pyridin-2-yl)- met han@o®/US2Gp4406
-am nonet hyl- 2-fl uoro- phenyl)-pip eridin-I-yl]-
[1-(2-pyrrolidin-I-yl-ethyl)-1H pyrrolo [3 ,2-b] pyridin-3 -yl]-nethanone,
[ 4- (5-am nonet hyl- 2-f | uoro- phenyl) - pi peridin-1-y1]-[1-(2-piperidin-1-yl-eth
yl)-1H oy ]
L am homet hI)E/ %19%1‘3g L (%Il’%)xghagly l cg}?bg)n 1|¥ g)%ialﬁ? @?QI%E subdted with alkoxy,

- (2- net mﬂx;yeaebdsrwlle)mmb‘r PlylsudFamy[a2niBo,-hydahlypy+S () m-a2kyl by —BHEAoNe,
[ 4- (3-amgqone th 1) pi peridin-1-yl1]-[1-(2-nethoxy-ethyl)-1H pyrrolo
[2,3 N;R/ r'P 8in° e% “rret hanone, WD 2011/ 078984PCT/ us2010/ 060006
[4- (5-am’ng gaééwdlframfthygfo%prebﬁmﬁbg &'h@@fo‘g@ﬁ ar ﬂm %dn

- (2- met hoxy- et h rro 1] nethanone
[ 4- (B- any nandeY har bnphewfé)lﬂjohptpgm aLklen)yllqlkyl[ I:Hlyé Zaryielﬂ(mbxyclealhyll, hetendapgs r ol o

3.,2-b d
[5[ 4- (5- !’:{%Iyerﬁ(le)afjfllg{] H@yi %h‘;ft?rﬁ?ﬁ%oaglﬂgn?})f S foﬁlgri—aﬁ Y, H%H’]forn[l 4 cyclic amine;
- (2- met haxyzceé ByAn middePYEd @, dnd@ [ 3 , 2- b] pyri di n-2-y1] - met hanone. 11. The

conpound in claiml that is selected fromthe group consisting of:
[ 4- ( 3- Al K@ik hyl - phenyl ) - pi peridin-1-y1]- [I-(2-nethoxy-ethyl)-1H pyrrolo

2,3 -
[ (5. A rRRt Rl sgaBPRTER ARBE f soid componnd, pharmpesyilly sceppyae sl
- b] pyri difsaid coyppundretsbhaand sajddotdpodind ooarkydiyt o2 s3id kempbdinainone,

6. The compound in claim 5 wherein R' or R? is hydrogen or R' and R” are hydrogen.
7. The compound in claim 5 wherein R” is a hydrogen or a cyano group.

15
8. The compound in claim 5, wherein:

R' and R? are both hydrogen;
R’ is hydrogen; and

——

20 is a single bond.

9. The compound of claim 5 wherein:

R' and R? are both hydrogen;
25 R’ is hydrogen;

S—

is a single bond;

and

R’ is hydrogen, alkoxy, alkyloxycarbonyl, or alkyl optionally substituted with alkoxy,
30 alkylcarbonylamino.

10. The compound in claim 1 that is selected from the group consisting of:
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-7-methyl-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone,
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15[ 4- (5- Ami nonet hy1-2 -fl uoro-phenyl)-piperidin-1-yl]- [1 -(2-nethoxy-
ethyl)-1Hpyrro lo [2,3 - b]pyridin-3-yl]-nmetha none, [4-(5-Am nonethyl-2
- f 1 uor o- pNerzgityorgasperi di n-1-y1l]- [1 -(2-met hoxy- et hyl) PCHASOIM0060006 [ 2, 3 -
c] pyridin-3-yl]-netha none, [ 4- (5- Ami nonet hy1-2
-fluoro-phenyl)-piperidin-1-y1]- [1 -(2-methoxy- ethyl)-1Hpyrro lo [3 , 2-
20c] pyri di n-3-yl1]-nmet ha none, [4-(5-Am nonmethyl-2 -fl uoro-phenyl)-pip eri

din-1 - = 2 = et = Ay 1- I < i girn 3

V1] - e hamcmae e o Rk PRy L LGS e PR "

-y1] - [ 7-py2robd 2 B pyreditnGxyl}-nibtHaRemet hoxy- et hyl ) - 1H- pyrrolo [2, 3

-C ridin-.-3-yl]-nmethanone , 25[4-(5- Am n thyl-2 -fl uoro-ph l)-pip eri
ERSAR 1B e T e B L A E T T A

-y1] - netﬂﬁ@mg,g_ iﬂ?ﬁcﬁn-ﬁm-%ﬁﬁhtﬂe@' 2 -fluoro-phenyl)-pip eri din-1

-y1] - [ 7- et hoxy- 1-(2- met’hoxy-et hyl)-1Hpyrrolo [3 , 2-b] pyridin

3- y1 - mdttHarmoneomethyl-2-fluorg-ghesy L) Ampanolired 1y 11 c12phehthpl- b pmetgf B 2-jppridini 3-di n- 1
-y1]-[ 7-nethyl-1-(2- met hoxy-et hyl)-1H 30pyrrolo [2 ,3 -c]pyridin 3

-y1] - net 'Wgﬁ@n?ne’ 12. The conpound in claim1 that is selected fromthe

group cqagbshiingnéhyl-Nudliia - 206008%y-cthyl)-1H-pyrrolo[2,3-
[4-(5- Af -:l(OrTEtlhyl- 2011 uoro-%e@%e%g?ﬁ%-w ] Qﬁ}zi yD)-1H-pyrrolo[

- phenet riyridipgrylbmsfiBnonds] pyri di n- 3- y1) - met hanone;

(2 et Rty BT e SOb BSOS SR BE B -g-Yonkigha fepyrolol2

5[ 41q 5- ApyradieBhyl kntifahoes,0- phenyl) - pi peridin-1-yl'] -[1

ret hang ey s o - Gopbgy D Tepy e Rz <ty

-chl or o-y1 _ﬁ%ﬂﬁ%&gxy- ethyl)-1Hpyrrolo [2,3 - ¢] pyridin-3 -yl] -methanone

; [445 -"Am nonet hyl- 2-fl uoro-phenyl)-pip eri din-1 -yl] 47

- met hox {445 {azrinehétbyly2-Enbso-phebyh)-piperidin-1-yl]-[ 7-(2-methoxy-ethoxy)-1-(2-methoxy-
ethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-methanone,

15 [4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-methoxy-1-(2-methoxy-ethyl)-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone,
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-
c]pyridin-3-yl]-methanone,

[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1 H-pyrrolo[2,3-b]pyridin-3-yl)-
20 methanone,
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1 H-pyrrolo[2,3-c]pyridin-3-yl)-
methanone,
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1 H-pyrrolo[2,3-b]pyridin-2-yl)-
methanone,

25 [4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-pyrrolidin-1-yl-ethyl)-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone,

[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-piperidin-1-yl-ethyl)-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone,
[4-(5-aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-

30  b]pyridin-2-yl]-methanone,

[4-(3-aminomethyl-phenyl)-piperidin-1-yl]-[1-(2-methoxy-ethyl)-1 H-pyrrolo[2,3-b]pyridin-2-

yl]-methanone,
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10pyrrolo [3 ,2-13, ] pyridin-3 -yl] -nmethanone ; and [445

- Am nonet hyl- 2-fl uor o- phenyl)-pip eri din-1 -yl] 47

- met hyl - IwWQ2enmat78esy- et hyl ) - 1H-pyrrolo [2,3 - c] pyridi RC3/USgd1p/o60v8¢ hanone
13. A pharmaceutical conposition conprising one or nore of conpounds of

formula 1 as 15recited in claim1l in a pharmaceutically acceptable carrier.

14. A pharmaceutical conposition conprising one or nore of conpounds of

formul a k_asl:eci Al ar 11 4p itically
et ve danpaniaEh e R Pl T O AR 311 T e B LD PR IREE

di seases]plin-B5/1]-kephaomaceut i cal conposition as recited in claiml1l4 in a
pharmaceytical.ly acceptable.carrier 6., Th har maceuti cal ¢ ositign in
Pl m 1 4 uaenngmaEF B AR Sioagis ot e omano BaEADr BT ek F TR e
conpoundg)-akgahiRseRd f rom the group consisting of known anti- inflammatory

agents. 17. The pharmaceutical conposition in claim 16 wherein said one
or nor e [4dianinera¢thplrailrersepitcng bipigerslot-i wél-d e@poethdsy-athgl) elfbpemolotoa t he

group cqnsi st.i f conmpounds 30known to treat airway inflanmmtion. 18.
The pha&ﬂ%%%‘h?ir}%gﬁnbe@}%g%?'ti on in claim16 wherein said one or nore
addi ti onal pharmaceutically active conpounds are chosen fromthe group

consi sting of _conpounds. known to treat jaint inflammtion.
2011/ 078984PCHEUSTTRERBEUOOE! | 1ot K leteH St 2kt S B or preventi on

of i nf | amaletihoficaBADEa I POSIAN I YL ARy QNG 2 HIBERIAP L BpROUNdS

of formula 1 as reci'ted i'n claim 1. 0. The ne of treatmnment "and/ or
pr eW&nt iydhmefhanerfd, ammat ory di seases by the adninistration one or nore of

accept abd capreaEtosy fioto BhehiErbr o dal ke anao levEE P o
i nfl amah@hdodseases by the

[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1-phenethyl-1H-prrolo[3,2-b]pyridin-3-
yl)-methanone,

15 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-
b]pyridin-3-yl]-methanone,
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-
c]pyridin-3-yl]-methanone,
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[3,2-

20 c]pyridin-3-yl]-methanone,
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-7-methyl-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone,
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-(2-methoxy-ethoxy)-1-(2-methoxy-
ethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-methanone,

25 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-chloro-1-(2-methoxy-ethyl)-1H-
pyrrolo[2,3-c]pyridin-3-yl]-methanone,
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-methoxy-1-(2-methoxy-ethyl)-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone, and
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-methyl-1-(2-methoxy-ethyl)-1H-

30  pyrrolo[2,3-c]pyridin-3-yl]-methanone.

12. The compound in claim 1 that is selected from the group consisting of:

91



10adm ni stration one or nore of the conpounds of formula 1 as recited in
claim1, a known anti- inflanmmatory agent and a pharnaceutically acceptable
carrier. W0 2801/078984 PCT/US2010/060006

[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-(1-phenethyl-1H-prrolo[3,2-b]pyridin-3-
yl)-methanone;

[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-
c]pyridin-3-yl]-methanone;

5 [4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 1-(2-methoxy-ethyl)-7-methyl-1H-
pyrrolo[3,2-b]pyridin-3-yl]-methanone;
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-chloro-1-(2-methoxy-ethyl)-1H-
pyrrolo[2,3-c]pyridin-3-yl]-methanone;
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-methoxy-1-(2-methoxy-ethyl)-1H-

10 pyrrolo[3,2-b]pyridin-3-yl]-methanone; and
[4-(5-Aminomethyl-2-fluoro-phenyl)-piperidin-1-yl]-[ 7-methyl-1-(2-methoxy-ethyl)-1H-
pyrrolo[2,3-c]pyridin-3-yl]-methanone.

13. A pharmaceutical composition comprising one or more of compounds of formula 1 as

15 recited in claim 1 in a pharmaceutically acceptable carrier.

14. A pharmaceutical composition comprising one or more of compounds of formula 1 as
recited in claim 1 and one or more additional pharmaceutically active compounds which are

useful in the treatment of inflammatory diseases.

20
15. A pharmaceutical composition as recited in claim 14 in a pharmaceutically acceptable
carrier.
16. The pharmaceutical composition in claim 14 wherein said one or more additional

25 pharmaceutically active compounds are chosen from the group consisting of known anti-

inflammatory agents.

17. The pharmaceutical composition in claim 16 wherein said one or more additional
pharmaceutically active compounds are chosen from the group consisting of compounds

30  known to treat airway inflammation.

18. The pharmaceutical composition in claim 16 wherein said one or more additional
pharmaceutically active compounds are chosen from the group consisting of compounds

known to treat joint inflammation.
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10

15

20

WO 2011/078984 PCT/US2010/060006

19. The method of treatment and/or prevention of inflammatory diseases by the

administration one or more of the compounds of formula 1 as recited in claim 1.

20. The method of treatment and/or prevention of inflammatory diseases by the
administration one or more of the compounds of formula 1 as recited in claim 1 and a

pharmaceutically acceptable carrier.

21. The method of treatment and/or prevention of inflammatory diseases by the
administration one or more of the compounds of formula 1 as recited in claim 1, a known anti-

inflammatory agent and a pharmaceutically acceptable carrier.

93



